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NUCLEAR REGULATORY
COMMISSION
CFR Parts 50 and 61

~_~aste Confidence Decision
GENC. Nuclear Regulatory
Commission.
ACTION: Final Waste Confidence

Decision.
SUMMARY:

The Nuclear Regulatory

Cornmission initiated a rulemaking
proceeding on October 25.1979 to assess
generically the degree of assurance now
available that radioactive waste can be
safely disposed of. to determine when
such disposal oroff-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-ite 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. Stale 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
facility licenses. it would propose a rule
'ressing the environmental and safety
i
ications of such storage.
'..te
Commission's decision is
summarized in the following findings:
(1)The Commission finds reasonable
assurance that safe disposal of high
level radioactive waste and spent fuel in
a 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 available by the years 200709. and that sufficient repository
capacity will be available within 30
years beyond expiration of any reactor
operating license to dispose of existing
commercial high level radioactive waste
.and spent fuel originating in such
reactor and generated up to that time.
(3)The Commission finds reasonable
essurance that high-level radioactive
waste and spent fuel will be managed in
a safe manner until sufficient repository
capdcity is available to assure the safe

disposal of all high-level radioactive
waste and spent fuel.
j4) The Commission finds reasonable
assutance that. if necessary. spedt fuel

v

generated in any reactor can be stored
safely and without significdnl
'ironmental Impacts for at leas: 30
beyond the expiration of that

J`

reactor's operating licenses at that
reactor's spent fuel storage basin. or at
either onsite or offsite independent
spent fuel storage installations.
(5)The Commission finds reasonable
assurance that safe independent onsite
or offsitespent fuel storage will be made
available if such storage capacity 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 St.
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Decision
1.0 Introduction
1.1 Initiationof 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 linnesota v.
NRC. 602 F.2d 412 (1979)1. and as a
continuation of previous proceedings
conducted in this area by NRC (44 FR
613 2). the Commission initiated a
generic rulemaking proceeding on
October 25,1979. 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
radioactive wastes can be safely stored
on-site past the expiration of existing
facility licenses until off-site disposal or
storage is available." 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 facility licenses it
wnuld propose a 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 off-site storage for spent fuel
would be available by the expiration of
eactor operating licenses and if not.
whether spent fuel could continue to be
-safely stored on-site (44 FR 62373).
However. the Commission believed
that the primary public concern was
whether nuclear waste could be
disposed of safely rather than with an
off-site solution to the storage problem
per se. Moreover. as stated in the
Federal Register Notice of October 25.
1979. the Commission committed itself
to reassess its basis for reasonable
assurance that methods of safe
permanent disposal of high level waste
would be available 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
environmental impacts of the nuclear
fuel cycle 44 FR 45362-45374 August 2.
19791)- (44 FR 61373).
The Department of Energy (DOE). as
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 9. 1980. and were
followed by cross statements (CS) from
21 of the participants by August I1. 1980.
12 Estcblishment of the Working

Group
On Mav 28. 1980. the Commission

directed he staff to form a Working
Group to 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 Orderfor Oral
Presentations

The Commission found additional
limited proceedings to be useful to allow
the participants to state their basic

A
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tositions directly to the Commizsoners
and to enable the Commissianers to
discuss specific issues with them. In
'ion, the Commisaion invited
i
ent on the following policy
.opments:
(1)the Administration's
announcement t of a policy favoring
commercial reprocessing of spent fuel
and instructing the Secretary of Energy
to proceed swiftly toward deployment of
a means of storing and disposing of
commercial high-level radioactive
waste, and (2)the submission of
information to the Presiding Officer in
this proceeding by DOE on March 27,
1981. concerning the DOE decision to
*'discontinue (its) efforts to provide
federal govr
toe or controlled
away-from-reactor (AIFR) spent faelJ
storage facilities." The participants were
asked to comment on the significance to
the proceeding of issues particularly
institutional concerns ruling from
these policy developments and to
comment on the merits of DOE's new
projection of spent fuel storage
requirements and on the technical and
practical feasibility of DOE's suggested
alternative storage methods.
To implement the additional limited
proceedings. the Commission
consolidated the participants into the
following identifiable groups: (a) federal
government. (b) state and local
r-- ;cipants. (c) industry. and (d)public
it groups (Second Prehearing
t
jrandum and Order. November 6,
1 ai1.Prehearing statements (PHS) were
provided by the consolidated groups, as
well as by individual participants. The
oral arguments were presented to the
Commissioners on January 11.198
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 1982 (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
intrirsically incapable of resolving
technical issues. it will establish the
necessary programs. milestones and
funding mechanisms to enable their
resolution in the year ahead.
utential Nuclear Policy Staiement. October
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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 an
opportunity to comment on what
implications. if any. the NWPA had on
the Commission's decision. Further. the
Commission's discussion of the safety of
dry storage of spent nuclear fuel, in Its
preliminary decision, relied
substantially on material not yet In the
record. Therefore, the preliminary
decision was issued as a draft decision.
The Commission requested the
consolidated groupings of participants
to comment on eiler or both of these
Issues. In addition, the Commission
found that onsite storage after 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 (48
FR 22730, May 20. 19831. 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 or offsite independent spent fuel
storage installations: (2)the
deterination 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 either at reactors or
at independent spent fuel storage
installations; and (3)the implications of
comments on items (1)and (2)above for
the proposed amendment to l CFR Part
51.
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.
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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 for the Civilian
Radioactive Waste ManagemeaS
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 effets 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.
The decision is summaruid as On

Commission findings InSecti 0. The
detailed rationale for these findings.
Including references to the record
developed in this proceeding, Is
contained in the Appendix to this
document. The Commission considers
these five findings to be a 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 reasonable
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 52 are being
Issued simultaneously with this
decision.
2. Commission Findings'
(I) The Commission finds reasonable
assurance that safe disposal of high
level radioactive waste and spent feel n
a 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
'All findangs by the Commission I this
proceeding are limited to the storage und disposal
of high-level radiactivei waste and spent fuel
generated by nucesr power eactor reqaired to be
licensed under sections 103 or ibS b of he Atomic
Fnerry Act of 1954 (42 U.SC 2133 and 21341b11.
and
to facIlities ttended for sud storase or disposaL
The Commission's findings kjhis proceudiag do sot
address the atwage end disposl of Wh4eval
radioactive waste or spent fuel resuling from
atomic energy defense activities. vs.idt nd
development acivttes of t*Departiat of Emd=i.
or both This is coistent with the Nuclear Waste
Policy Act of 29S2 section 5(c)

a
. 34660

Federal Register

/ Vol. 49. No. 171 / Friday. August 31. 1984

iU&a
will be available by the years 20070.'. and that sufficient repository
- -ci
will be available within 30
s beyond expiration of any reactor
K
Hating license to dispose of existing
o.-nercial high level radioactive waste
:d':spent fuel origineting in such
-r.i:torand generated up to that time.
4 The Commission finds reasonable
.- surance that high-level radioactive
v see and spent fuel will be managed in
a dfe manner until sbfficient repository
r.ipdcity is available to assure the safe
d:sposal of all high-level radioactive
wviste and spent fuel.
t4) The Commission finds redsonable
assurance. that. if necessary. spent fuel
zent'rated in any reactor can be stored
s.fatezv and without significant
.-.n :.nnmental impacts for at least 30
"..s be) ond the expiration of that
re. ic:.r's operating license at that
.ed cor's s cnt fuel storage bdsin. or at
v::1'eer onsite or offsite independent
'nt fuel storage instaliations.
.' The Commission finds reasonable
rance that safe independent onsite
Xr offsite spent fuel storage will be made
.%dilable if such storage capacity is
n.eeded.
'

t

3.0 Future Actions by the Commission
t:-Cv .:=ssien's
Waste Confidence
won is unevoidably in the nature of
diction. While the Cn-n-rission
Hi/ ves for the reasons set out in the
.-' - . that it car.. with reason. ble
. e. r'. i favordble conclusions
:.- fiden:..
e Corn ssion
r.::es tham the possnuiilt of
--- :'i-a- u

xpecled events remda-ns

;mn. Conseouenti. the Coirn.ss:on
vii'. rev iess its conclusions on ws ete

:tinhience sho ld significint and
unexpected events occur. or at
i-:.. every 5 years until a repository for
t.;-r.level radioactive waste ar:d spen
;s---:llCn.

...'

Is available.

.A For Further Information Contact

Dennis Rathbun or Clyde upiter.
tOffice of Po:icy Evaluation. U.S. Nuclear
R- ulatory Commission. Washington.
D c 2(1555. telephone 12021 634-3295. or
.i!dt.n Trubatch. Office of the General
(.: .se:U.S. Nuclear Regulao-v
Comm:.:ssion. WVash-ngtor. D.C. 2G555:
*~..';.noe 1202) 6;;4324.
l).ted at Washington. D.C. this --nd da of
I..st. Commissioner Zech did not
1684
swairicpate in this action.
For the Nuclear Regulator) Commission.
Samuel . Chilk,
-rae ory 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
of the decision: the implications of the
Nuclear Waste Policy Act ('PA)
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 I below. The
membership of the consolidated groups
responding to the Commission's request
as vel! as the abbreviations used to
identify the groups are provided In
Section 3 of Part 1.
Subsequently. in response to public
comments on the Commission's
proposed amendment to 10 CFR Part 51
(48 FR 22.30. May 20. 1983). the

Commission reopened (48 FR 50746.
November 3.1983) the comment period
to address the environmental aspects of
the fourth fnding of the Commission's
proposed Waste Confidence decision on
which the proposed amendment to Part
51 is based. P.blic comments were
requested on: (1) The environmental
aspects of the fourth finding-that the
Commission has reasonable assurance
thal. if necessary. spent fuel can be
stored without significant environmentdl
effer's for at least 30 years beyond 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 beyond the expiration of
operating licenses either at reactors or
at 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 11
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
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Waste Management Program (April
19841 and the Commission's concurrence
in DOE's General Guidelines for
Recommendation of Sites for Nuclear
WAaste Repositories (July 3. 1984). These
dev elopments 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
announced decision in this proceeding
and determined that these developments
do not substantially modify the
Commission's previous conclusions.
Part I. 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 Decision
A. General
(11 Summary of Comments. The
Consolidated Industry Group agreed
ih the Commission's view that the
NWPA contains provisions pertinent to
all of the major elements relevant to
mined geologic disposal of high level
radioactive wastes (Industry. p. 3). The
InJ'a.try Group called attention to the
conmpehensive nature of the NWPA
which authorizes DOE to undertake
steps leading to the construction.
operation and maintenance of a deep
geologic test and evaluation facility:
requ;res DOE I prepare a waste
manigement mission plan establishes a
prescribed schedule for repository siting.
construc!ion and operation: defines the
decis:on-mdling roles of affected states
and Iridiin tribes in repository siteselection and evaluation: provides for
the cou- nuity of Federal management of
the ruclear waste program and
continued funding; and facilitates the
establishment of an overall integrated
spent fuel and waste management
system. 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
storage capacity expansion and
transshipments; directs DOE research.
development and cooperation with
utilities in developing dry storage and
rod compaction: and provides for
federally supplied Interim storage
capacity to supplement that of industry
(Industry. pp. 4-8).

I
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The Industry Group believed that the
NWPA's enactment-in and of itselfprovides a sound basis for confidence
that institutional difficulties can and
rwill continue to be resolved. 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. g).
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
availability or timing of a nuclear waste
repository. The CPIG contended that the
NWPA contains many areas of
ambiguity. and gave as examples:
Xi} Section 114(a) of the %WPA req'fires
DOE to make a recommendation to the

President for the first repository site.
accompanied by the preliminary comments
by the Commission concerning the suitability
of three alternative candid te sites for
licensing under la CFR Part 60. DOE
interprets this section to require such
preliminary comments be 'ore site
characterization begins * The
Commission staff interprets that section
* I to require a judgment of suitability
under 10 CFR Part 60 after site
characterization has occurred.
(ii) DOE originaly inerpre Ed Stci 1121IP lo
permit cortirnation of orgoing ste

K>

characterization at Hanford befo-e
completion of the DOE siting guidenes. DOE
row concedes that such site characterization
woik must await completion of an

environmental assessment prepared in
accor: nce wvh final DOE uting FuiLlines
ICPIG. pp.*-a
(2).VKC Rersponse. The Commission

has considered the effect of enactment
of the Nuclear Waste Po!icy Act of 1982
and concludes that the Act prov des
support for timely resolution of technical
uncertainties and reduces uncertainties
in the institutional arrangements for the
participation of affected states and
Indian tribes in the siting and
development of repositories and in the
long-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 national
commitment to the solution of the
radioactive waste management problem.
The Commission recognizes 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 DOEs
recommendation of a repository site to

Friday. August 31. 1984 I Rules and Regulations

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
Uuly 3. 1984JI
Concerning Section 112(f. DOE has
continued site characterization at
Hanford during formulation of the siting
guidelines: in accordance 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
assessment of site characterization
activities.
B. Technical Aspects
(1)Surnaryof Comments. The
Consolidated Industry Group believed
that the Act contained provisions
pertinent to all of the major elements
re!evant to disposal (Industry. p. 3). The
Consolidated Public Interest Group. on
the other hand. contended that the
NVWPA did not resolve technical
uncertainties concerning repository
Development and safe y CPIG. p. 5).
The Consolidated State Group did not
believe that the NWVPA supported a
finding of confidence because it ailed to
resolve technical questions and merely
set 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
authorizes DOE to conduct research on
unresolved technical issues, the
research could uncover additional
problems (States. p. 2). lowever. DOE
pointed out that the NVWPA provides for
a focused, Integrated and extensive
research and development program 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 L 1990
thus allowing for research and
development results to be incorporated
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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 a framework for facilitating the
solution of the remaining technical
issues. Title 11 of the Act authorizes DOE
to undertake steps leading to the
construction, operation and
maintenance of a deep geologic test and
evaluation facility and to conduct the
necessary 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 technical
activities are properly coordinated and
that results of research and
development projects are available
when needed.
C. Institutional Aspects
(1) Sumnmary of Comments. The

Consolidated 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
vicinity of a proposed site is opposed to
the location. Further, the States
contended that. if a site is vetoed by a
host state or Indian tribe there is no
assurance that Congress will vote to
override the veto. Moreover if the veto
is overridden a legal challenge is likely
and the outcome is uncertain (States p.
3).
The Consolidated Public Interest
Croup also believed that the NWVPA has
not significantly reduced institutional
uncertainties regarding participation
and objections of affected states and
Indian 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 agency 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

34662
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strong new authority to veto the siting of
a renository within their borders (CPG,
i
J on the other hand, believed that
%.>4ns116 and 117 of the NWPA will
reduce Federal-state Institutional
uncertainties (DOE p.91
142) NRC Response. It would be
unrealistic to expect that the NWPA will
resolve all Institutional issues, However.
it does provide specific statutory
procedures and arrangements for
accomplishing such resolution. The tight
of affected states and Indian tribes to
disapprove a 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 tribal participation In the
development of repositories and for the
resolution of disputes should minimize
the potential for suibstantial disruption
of plans and schedules. The Commission
does not expect that the NWPA can
eliminate all disagreement about
development of waste repositories.
However, in providing for information
exchange, financial and technical
assistance to affected groups and
meaningful participation of affected
states and tribes in the decision-making
process. the Act should minimize the
potential for direct confrontations and
ites.
_
nding Aspects
2
1i) Summary of Comments. The
Consolidated Industry Group expressed
its general belief that the NWPA assures
adequate funding for interim storage and
disposal of radioactive waste (Industry,
pp. 7). Similarly. DOE believed that
the funding mechanism provided by the
NWYPA should largely remove
uncertainties in assuring adequate
resources to complete the program
(DOE. pp. 10.,. On the other hand. the
Consolidated States Group contended
thaL since the law can be changed at
any time, the NKWPA assures neither an
adequate level of funding nor a
prolonged Congressional commitment
(States. p. 4).
(2)NRC Response. The Commission
believes that the general approach
prescribed by the NWPA is to operate
DOE's radioactive waste program on 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
*'- amount of the established fees to
mimne whether collection of the fees
C__ pro-ide sufficiet revenues to offset

the expected costs In the event DOE
determines that the revenues being
collected are less than the amount
needed to recover costs, DOE must
propose to Congress an adjustment 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 have the
authority to borrow from the Treasury.
The Commission believes that long-term
funding provisions of the Act w1I ensure
adequate financial support for DOE's
nuclear waste program for FY 1984 and
beyond.
The Commission believes that
uncertainties regarding the adequacy of
financial management of the nuclear
waste programhve alsobeen 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 a 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
General, 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
mofivate the Congress in considering
amendments to the NWPA.
E. Schedule
(2)&mmary 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.
6). DOE believed that these schedules
and reporting requirements will ensure
that dealnes are met The Commission

notes that Dd

tt

there

has been a delay dam*
S-pear in its

schedule for meeting early milestones
such as publication of its siting
guidelines; nevertheless, DOE continues
to maintain that its date for completion
of repository development will be met
(DOE Draft Mission Plan for the Civilan
Radioactive Waste Management
Program. April 1984).
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 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 all site proposals that are
submitted to them CPIG. p. 4). Also.
CPIG believed that the legislation
contemplates the possibility of delay
beyond satutory deadlines and NWPA's
legislative history Indicates that the
timing of repository availability remains
uncertain (CPIG p. 5)
(2) NRC Response. One of the primary

purposes of the NWPA is "to establish a
schedule for the siting. construction and
operation of repositories that will
provide reasonable assurance that the
public and the environment will be
adequately protected from the hazards
posed by high-level radioactive waste
and such spent nuclear fuel as may be
disposed of in a repository." (Sec.
111(b)(1f. 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 can'be
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 institutional and 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 naitaining progress.
coordinating activities and rectifying
weaknesses
The Communsuion believes that the
milestones estabised by the Act re
generally consistt with the schedules
presented by DCO In the Waste

I
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Confidence proceeding and that those
milestones are generally reasonable.
Achievement of the scheduled first date.
of repository operation is further
K., upported by other provisions of the Act
which specify means for resolution of
Issues most likely to delay repository
completion. One of the earlier
milestones-publication of DOEs general
guidelines for the recommendation of
sites for a repository-was about a year
behind schedule and the Commission
was concerned that his delay could
result In corresponding delays In DOEs
nomination of at least five sites for
characterization work. However DOE
has indicated in Its draft Mission Plan
(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 adhere 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 as
advances 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 beyond
the 1998 date specified in the NWPA.
s
~he Commission found reasonable
assurance that a repository would be
available by 2007-09. a decade later
than that specified in the NWPA. and a
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 bcth 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
rctearch. development and
demonstration efforts regarding waste
disposal. Increase the prospects 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
promulgation of siting guidelines. The
chedule now incorporated into the Act

Q,

allows substantial time for these
possibilities.
2. Discussion of the So fey of Diy
Storage
A. Summary of Comments
DOE believed that the availability of
dry storage techniques provides further
reasonable 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
and 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
adequately supported with appropriate
references (Industry pp. 10,11).
In further support of the safety of dry
storage DOE cited the following:
-Extensive world-wide experience
shows that dry fuel handling and
storage Is safe and efficient. Irradiated
fuel has been handled. shipped and
safely stored under dry conditions
since the mid-1940s. All types of
Irradiated fuel have been handled dry
at hot cells. where a variety of
phenomena have been observed in
detail. The passive nature of most dry
storage concepts contributes to the
safety of interim storage by not
requiring active cooling systems
involving moving parts (DOE. p. 16).
-Regarding specific experience. DOE
stated that a reactor fuel has been
successfully stored in dry vaults
licensed under Part SO 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
zircaloy-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
Wylfa. Wales in Great Britain. at
Whitesell 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 have
indicated satisfactory storage of
zircaloy-clad fuel without cladding
failure over the temperature range of
100 degrees C to 570 degrees C. in
inert atmospheres. Existing data
which support the conclusion that
spent fuel can be stored safely in an
inert atmosphere for Pt least 30 years
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Is being augmented by additional
ongoing research (DOE pp.17 18).
NJone 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 can 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 Participants 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)
4. Consolidated Industry
Representative (Industry)
PARTI: Commission Consideration of
Additional Comments on Its Fourth
Finding
1. ntroduction
On November 3.1983. the Commission
reopened the comment period in this
proceeding to receive comments on: (1)
'The Consolidated States Group consists of the
Attornev General of the State of New York.
tminnesota by Its Attorney General and the
Mnneot Pollution Control Agency). Ohio. South
Carolina and Wisconsin. The remaining participants
previously consolidated In the States Group have
not louned in these comments.
'The Coniolidated Public Interest Group s
represented here by the Natural Resources Defense
Ceuncil. In the New England Coalition on Nucledr
Pi ution the Sierra Club. the Environmental
Coal tion on Nuclear Power. Wisconsin's
Friviranmnwnal Decade. Mississippians Against
Dsposdl. S.'c ldven. Ltd. John O'NeilL Jr_ and

Mam:in Lews.

'The Consolidated Industry Group Is rpresented
by: Amemcan Institute of Chemical Engineers:
American Nuclear Society Assoceition of
Engineering Geologists: Atomic Industrial Forunn
Bechtel National; Consumes Power General
Elecmc; Neighbors for the Environment Scientists
and Ergineers for Secure Energy Tennessee Valley
Authonty; the Utilities Group Niagsre Mohawk
Power Corporation. Omaha Public Power District.

Power Authority of the State of New York. and
P-ablic Service Company of Indiana. Incht and the
L'tilety Nuclear Waste Management Group-Edison
Electric Institute. In order to emphasize the
Independent mature of Its participaton the
American Nuclear Society has chosen to proceed
separately. ANS continues to protest Its assignment
to the Consolidated Industry Group and has offered
separate comments nthe Commission's Waste
Confidence decision. Since only the consolidated
groups of participants were invited to comment on
the proposed decision t ANS's separate
comments are ot discussed here. Further. TVA. as
a Federal agency. wishes to res Independent
nature of Its paticipation.

i
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The environmental aspects of Its fourth
finding-that it has reasonable
e--rance that. if necessary. spent fuel
stored without sgnificant
(
nmental effects for at least 30
tz,"i beyond the expiration of reactor
operating licenses at reactor spent fuel
storage basins, or at tithe? onsite or
ofslte independent spent fuel storage
installations: (2)the determination that
there are no ifnt
non-radiological
conseques which could adversely
affect the environment If spent fuel is
stored beyond the expiration of
operating licenses either at reactors or
at independent spent fuel storage
lnstallations; and (3)implications of
comments an Items (1)and (2)above for
the proposed amendment to 10 CFR Part
*

1 (48 FR 50748).

The State of Minnesota
("Minnesota"). through its Attorney
General. and the Sierra Club believe
that an event at 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 198. during a fuel transfer
operation at Prairie Island. the top
nozzle assembly separated from the
remainder of a spent fuel assembly due

to stress corrosion cracking of the spent
fuel ssembly wile 1t was i the pent
fuel pool.Minnesota and the Sierra Club
acnowledge that ti separation ws
an Isolated event over 5000 similar
spent fuel assemblies have been moved
successfully at other plants. These
commentors also acknowledge that

The Commission has considered those television examination showed no
corrosion cracking of similarly designed
comments and. for the reasons
fuel assemblies at other nuclear power
discussed below, finds so reason to
plants: Zion. Trojan. Iewanee and Point
substantively modify its fourth finding
or other related aspects of its decision in Beach. They also acknowledge that even
though the water contaminant
this proceeding. The Commission has.
contributing to stress corrosion cracking
however made revisions in Its fourth
has never been identified the possibility
finding to clarify its original intent
that It may have been sulfates has led
Thirteen comments were received.
the Commission to suggest that Prairie
Seven commenters Identified various
Island monitor the sulfate levels of its
reasons wbh they believed ugued
spent fuel pool.
against the finding.' Six commentors
However, the Sierra Club contend '
supported the finding.' In addition to the
that the NRC staff essentially gnored
issues on which the Commission
the opinion of Mr. Earl 1.Brown. an NRC
r--ifically requested comments, some
engineer, that sulfate contamination is a
entors raised additional issues
generic problem at Pressurized Water
ng the Commission's compliance
~~the National Environmental Policy Reactors (PWRs). The Sierra Club also
believes that television inspection of
Act (NEPA
spent fuel assemblies in spent fuel pools
Z Envronmental Aspects of Extended
cannot reveal the initial signs of stress
Stormge ofSpent Fuel
corrosion cracking. For these reasons
the Sierra Club and Minnesota believe
A. Radiological Consequences of Spent
that there is no assurance that spent fuel
Fuel Storage
can be stored safely In spent fuel pools
he Commission's proposed fourth
for 30 years after reactor shut down or
finding stated:
for 60 years after irradiation.
The Comnission finds reasonable
The NRC Investigated the Prairie
assurance that Ifnecessary. spent fuel can
Island event and found it to be an
be stored safely without significant
Isolated event without generic impact.
environmental effects for at kast 30 years
The staff also concluded that Ifa fuel
beyond the expiration of reactor operating
assembly were to drop due to top nozzle
liens at reactor spent fie storage basins
failures. such an event would not lead to
or at etther onsite or offate independent
a criticality hazard n a spent fuel pool
spent he storage installation
and that such an accident would result
The public was invited to submit
In radiation levels at the site boundary
additional comments on the
well within the lmits In 10 CFR Part 100.
environmental aspects of this finding.
The
NRC Staff Assessment Report
Those comments, and the Commission's
(SR") and associated memoranda.
responses to them. are set out below.
'Departmehl efLaw efthe State of New YorL
LAnn Lewis. ierra Club. Safe Haven. Ltd..
Agton" y Gneral of the State of irmnesots.
Departent o lustice of the State of Waconin and
Nateral Resources Defense Council. Inc.
'Scnt
an Engdneers orSecv E
. Inc.
Amenn Institutt of Chemical ninee.
Aume
Pude Society. Utmty Nuclear Wute
seinteGruup-daou Electrletblrftuls. and
~epartmsaiof arv.

*Sie Club also stated that the staff did not
Consider an Oak Rid repot IORNL 584. Nor.

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 spent fuel pools. Such
monitoring had been recommended by
Mr. Drown as the only action that should
be taken in response to the incident.
Although Mr. Drown stated that in his
opinion the event was a 'potential"
generic issue for PWRs. subsequent staff
investigation revealed that the event
was en isolated incident. The staff also
considered 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 smilar events for L00
other spent fuel assemblies indicated
that the type of steel was not critical.
Accordingly. the Commission finds no
basis for reconsidering the Safety
Assessment Report's finding that the
Prairie Island event was an isolated
incident and recommendation that
sulfate control was an adequate
response. or for altering its conclusion
concerning the potential environmental
impacts of stored spent fuel.
Wisconsin. Safe Haven. Ltd. and
NRDC contended that the environmental
effects of extended spent fuel storage
are site specific and should be
considered on a case-by-case basis.'
Safe Haven believes that the
individuality of each plant and Its
environmental surroundings necessitate
separate evaluations of extended
storage of spent fuel but identified no
site-specific factors which would result
in significant envirornental 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 bow these factors could lead to
significant site-specific environmental
impacts that would preclude the
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Commission from making a generic
finding. Similarly. Wisconsin listed as
4levant factors proximity to population
i
,nter, highways. geologic faults. dams.
\__Iood plains or shorelines affected by
erosion, but offered no suggestion of
how these factors could affect the
Commission's generic determination.
For example, there has been no
discussion of why the Commission's
seismic design requirements, though site
specific are not generically adequate to
assure that spent fuel can be stored for

i

up to 30 more yea 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 of no
experience with storing spent fuel for 30
years or with storing fuel that could be
up to 70 years old Mr Lewis also
asserted that the p rophoricity of the
zircaloy tubes containing spent fuel for
30 years presents and unknown fire
danger. This comment is based on a
private communication to Mr. Lewis
regarding ihe condition of the spent fuel
at Three Mile Island. Unit 2. By the
terms of that letter any fire danger
assocrited with pyrophoricity of
zircaloy arises from the accident
conditions at TMI-2. NRC has
oreviously studied the effects of loss of
nter from pools on the temperature of
ored spent fuel (NUREGICR049.
~.=-Spent Fuel Heatup Following Loss of
Water During Storage" [March, 1979]).
While this study noted that oxidation
could become self-sustaining for
temperatures in the neigbborhood 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 spent fuel (30.000
MWDIMT burnup) would have to be in
the range of less than 10 days to less
than two years. depending on the
density at which It is stored (see page
53. Figure 17 of NURE/CR-0649).
Moreover. one must assume a
continuing oxygen supply adequate to
sustain the oxidation. Any damaged
spent fuel such as that from TMI-Z
would be canned to avoid particulate
loss and would have already ged
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
that pent fuel has not been

stored for over 30 years. 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 n
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
arising 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 during 70 years of storage and
to find that such storage will mot result
in significant environment effects.
B.Non-Radiological 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
adverely affect the environment. The
public was invited to commnent also on
this finding and to provide a detailed
discussion of any such envirornental
impacts. Mr. Marvin Lewis asserted that
the continuous storage of spent fuel
under water for 30 years or more
requires unprecedented institutional
guarantees. He also noted that there had
been no consideration 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 fuel
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
linsees. 5 years before expiration of
their operating license to pride a plan
for mansaging the spent fuel prior to
disposals Moreover, the record
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documents referred to by UNWMG-EEL
DOE and AIF show that there are no
significant non-radiolegical
environmental impacts associated with
the extended storage of spent fuels. The
amount of heat given off by spent fuel
decreases with time as the fuel ages and
decays radioactively. No additional land
needs to be devoted to storage facilities
because reactor sites have adequate
space for additional spent fuel pools or
dry storage Installations. The additional
energy and water needed to maintain
spent fuel storage Is also
environmentally insignificant No
commentor has challenged these
assessments of environmental impacts
and the Conission has no reason to
question their validity. Under these
circumstances the Commission has no
reason to reassess Its prior
detennination that extended storage of
spent fuel will present no significant
non-radiological consequences which
could adversely affect the environment
I Commission Compliance With NrEPA
Several participants challenged the
Commission'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
Prehearing Conference Order (February
1.1980):

This rulemaking proceeding does not

involve a major federal acton having a
significant impact on the environment and
consequenty an environmental 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
proceeding. In New York's view. Joined

by the Natural Resources Defense
Council. Inc. ("NEDC NEPA required
the Commission to prepare an
environmental impact statement rES")
or environmental assessment to
consider the environmental impacts of
spent-fuel storage at reactor sites
beyond the expiration dates of reactor
licenses. The Utility Nuclear Waste
Management Group-Edison Electric
Insitute (UNWMG-EE") believes that

it has been cdearfom the outset of this
proceeding tA the Commission
intended to develop environmretal
reglations appropriate to the issues

considered L.UNWMO-EEId ies
severa faltor In support of its position:
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(11 this proceeding was the direct
outgrowth of a I4EPA case. Mimnesoo v.
vRC~602 F.2d 412 (D.C Cit. 1979) (2)
Notice of Proposed Ruliemaking
Licitly stated a Commission intent to
wig environmental aspects of
apent fuel storage; (3)the proceeding
was docketed under Part S1. the
Commlssion's regulations implementing
NEPA. (4)the Commission stated that it
would draw on the record of the
rulemaking on environmental impact of
the nuclear fuel cycle (Table S-3) and
included In the NRC Data Bank for this
proceeding sources of information an
the environmental Impacts of spent fuel
storage; and (5)several participants
included In their statements Information
pertaining to the environmental Impacts
of spent fuel storage.
The 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
If the Commission finds reasonable
assurance that safe. off-site disposal for
radioactive wastes from licensed facilities
will be available prior to expiration of the
facilitieslicenses. It will promulgate a final
rule pAovding that the environmental and
afety iu~pbcationsof contrnuedon site
storoqge aftrthe tertinationof licenses need
be rosidered Inindividual licensing
ending. In the event the Commission
that an-site storage after license
nmay be necessary or appropriate.
It wrill issue a proposed rle providing how
-,

that question will be addressed
*

*

*

.

a

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
ule in the Federal Register. Any such final
rule wil be effective thirty days after
publication
44 FR 1372. O1S-61374 1979). Emphasis
supptied).

It is dear 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
Teference to the statement in the First
Prehearing Conference Order Is
Inapposite. Tbt statement addressed
the issue of whether a decision in this
proceeding would be a proposal for
major federal action having significant
Impact on the environment so as to
require an ELS. The Presiding Officer
found that the decision itself would not
huire an EIS. His decision in no way
Iled a change In the scope of the
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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
significant 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 so Insignificant
as not to be required to be Included in
an Impact statement The validity of
such a rule depends on the procedures
used to promulgate Itand the record
supporting it An EIS is not required
because such a rule Itself has no
environmental impacts, significant or
otherwise. To require an ElIS 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 an EIS to support
the fourth finding.
4. List ofRespondents

Respondents to the Commission's
November S.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. Sierra Club Radioactive Waste
Campaign (Sierra)
4. Scientists and Engineers for Secure
Energy. Inc. (SE2)
5. Safe Haven. Ltd. (S.H.)
C.American Institute of Chemical
Engineers (AICE)
7. Atomic Industrial Forum. Inc. (Al)
8 Utility Nuclear Waste Management
Group-Edison Electric Institute
(UNWM-EE)
9. Natural Resources Defense Council.
Inc. (NRDC)
10 Attorney General of the State of
Wisconsin (Wis.)
1I. US. Department of Energy (DOE)
IL American Nuclear Society ANS)
IS. Attorney General of the State of
Milnnesota (Minn.)
Appendix-Rationale for Commission
Findings In the Matter of the Waste
Confidence Proceeding

Table of Contents
1. Introduction
'See. for umple. NatulResourcesDefew
Councn. v=,
r. US NucearRequory
Cbmwisson. 57 Fd A.653. a. 7 D.C r. 175).
rSvwgedan esiberpand a wa Vrmont
rankst Nuclea Powwr Cap v. NMC 433 U. no0

IW4

*,tc~ssu

Rules and Regulations
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Packages

1. Waste Package Considerations
2. Effect of Reprocessing on Waste Form
and Waste Package
C. The Development of Effective
Engineered Barriers for Isolating Wastes
from the Biosphere
1; Backfill materials

2. Borehole and Shaft Sealants

D. Summnary of Views on the Technical

Feasibility of Safte Waste Disposal
2.2 Second Commission Finding
A.Technical Uncertainties
1. Finding Technically Acceptable Sites
In a Timely Fashion
2 Timely Development of Waste
Packages and Engineered Barriers
EL Institutional Uncertainties
1. Measures for Dealing with FederalState-Local Concerns
2 Continuity of the Management of the
Waste Progam
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Waste Management Progrm
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Development
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A. Long-Term Integrity of Spent Fuel Under
Water Pool Storage Conditions
. Structure and Component Safety for
Extended Facility Operation for Storage
of Spent Fuel in Water Pools
C Safe'y of Dry Storage of Spent Fuel
D. Potential Risks of Accidents and Acts of
Sabotage of Spent Fuel Storage Facilities
E. Summary
2.5 Fifth Commission Finding
Reference Notation
IA 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
position statements. cross-statements.
pre-hearing and oral statements (in the
discussion below, the participants are
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 material not originally
Included In the record relating to the
discussion of the safety of dry storage 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 develop ments have occurred
subsequent to the dosing of the record
in the Waste Confidence proceeding.
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They are the publication of DOEs draft
Mission Plan for he Civilian
4dionctive Waste Management
K (gr Aprl. 1984) and the
:mson's concurrence InDOEs
General Guidelines for Recommendation
of Sites for Nuclear Waste Repositories
(July 3.a U4 These developments are a
matter of public record. and in the case
of the Commlssion's concurrence was
the conclusion 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
2.X Rationale for Commissipn Findings
2.1 FirstCommission Finding
The Commission finds reasonable
assurancethat soft disposalof
radioacivewaste and spent fuel in a

-

*

minedgeologic repositoryis technically
feasible.
The Commission finds that safe
disposal of high-level radioactive waste
and spent fuel Is technically possible
and that It is achievable using existing
technolby. Although a repository has
not yet been constructed and its safety
and environmental acceptability
'emonstrated. no fundamental
'takthrough in science or technology is
cded to implement a successful waste
,%sposal program. Those participants
who questioned the availablity of a
repository did not contend that
fundamental scientific breakthroughs
were required. but questioned whether
technical problems could be resolved in
a timely manner. 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. a 4: 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. 9; UNWMGEEl PS. Doc. lp. 22. Doc. II p. II-*
Consolidated Industry Group Tr. p. 16
Consolidated States Group Tr. p. 98).
This view is consistent with the
conclusions of the Report to the
American PhysicalSociety by the Study
Croup on NuclearFuel Cycles and
ErWast#' Management (Re. Mod Physl.
Vol. 50. No. 1. PL L p. 6. Jan. 19C) and
t Report to the Preidentof Me

<_.>PereacyReiew Group N uAcar

Waste Management(Final Report.
March. 19. p. 38).

* The conclusion that safe radioactive
waste disposal is technically feasible is
based on consideration of the basic
features of repository design and the
problems to be solved in developing the
final design. A mined geologic
repository for disposal of high-level
radioactive waste. as developed during
the past three decades, will be based on
application of the multi-barrier approach
for isolation of radionurlides. he highlevel radioactive waste or spent fuel is
to be contained in a sealed package and
any leakage from the package is to be
retarded from migrating to the biosphere
by engineered barriers. These
engineered barriers include backiling
and sealing of the drifts 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 ofihe key technical
problems wehich DOE mut solve. Other
problems include development of waste
packages that can contain 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
Commrission 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
approach 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
disposal of radioactive waste and spent
A. The Identification of Acceptable Sites
There Isgeneral agreement among the
participants that the period during
wich the wastes must be Isolated from
the biosphere s at least several millenia
nd that such proonged isolation can be
achieved
in a deep mined respository
provided he geologic setting is suitable.
The geologic setting is the "final"
Isolating barrier. If the waste package
and engineered barriers fall to perfor
aS expected, the geologic barier must
prevent harmful quantities of
radioactive materials from entering the
human environment.
The Commssion believes that
technically acceptable sites exist end
can be Identified. In many locations in
the cntintal United States there are
eooc leia pottialy
sutiable for
waste poaieiy. Thete media occur E
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large. relatively homogeneous and
unfaulted formations and hve
properties (e{g. mechanical sWryU~
thermal stabilit. Impermeabltitys.
water which qualify them as potential
host rocks for radioactive wastes. The
potential host rocks include thos. being
investigated by DOE-that isv demed
salt bedded salt. tidE, basalt. anlte.
and shale (OPS pp -70 is l1id)
Thousands of sqare miles of the Unted
States anundelinl with formations
containing ektege masses of Ac
potential host rocs Morer, mr
than one-hlf of Ci United Slates Is
underlain with rock that ha been sale
against signfcn deformation and
disruption fOr amr ten milik yer.
The potentil ites being inesacted by
DOE ani regions of relative tecoic
stalitU GS PS p.18.3.X2.252
2a a. p. 238).
Host roksuitability and formation
stability are not the only releant
technical factors to be considered in
repository site selection Geohdrlogic
condtinpicularl the asec of
significant groundwater flowr fewm the
repository to the biosphems be
favorable for effective isolation of toe
wastes (USGS PS p. 11). DO~s
investigations reveal that the hydrologic
characteristics ofa ma jor portion of the
sites underlain with stable formations of
potential host rock appear to be suitable
for repository location (Ti. p. 238. DOE
PS p. U-fl).
These general 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 earthsciences information available at the
United States Geological Surveythe
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 Weste
Terminal Storage program (USGS PS p.2
and Appendix A: DOE PS p. I1144).
DOE's site exploration efforts are
focused on foy host rocks (domed salt.
bedded salt. basalt. adtufi) in six
regions (Gulf Interior. Paradox Basin,
Penmian Basin Salina Basin. DOE
Hanford Site, DOE Nevada Test Site)
(DOE PS Appendix B). Although
Investigations of granite sites inthe U.S.
have been limited. DOEis developing
data on the potentl of granite as a host
rock in collaboratiro with foreign
investors. A wedsh-Ameincan
cooperative pr y (DOE'.larn ce
Berkeley Lakiota Is the U.S principal
n the pro asit bwot
a swaOf
Ht rou
estab
ilit fmti
o

I
I
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conducted at the Stripa mine In Sweden.
The Investigations included
determinations of thermally Induced
-esses and deformations In the granite
ek mass. Another cooperative study at
-udsvik
in Sweden involved
experiments in nuclide migration In
fractured subsurface crystalline rocks
(DOE PS p. 1258)
Some participants objected to the fact
that most of DOEs 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. 2B). 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
eologiclly diverse; moreover, they are
more readily accessible to DOE and
some of them such at Nevada Test Site.
have been previously subjected to
extensive geologic assessmenL These
latter factors are significant advantages
(DOE PS Appendix B; UNWMG-EI CS
p. IV. B-4). Although. as the United
States Geological Survey pointed out.
there my be advantages from a purely
earth-science viewpoint In examining all
parts of the country for their potential as
repositories, time and resource
'Initations require that site exploration
on be concentrated in limited
Y
ions fairly early so that detailed site~Tpeclfcc characterization efforts can be
undertaken in a 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 that 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. an indication that
suitable sites cannot ultimately be
found.
Although the record of this proceeding
does not show that DOE has progressed
far enough In 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 analyzed and compared
against criteria that must be satisfied for
adequate performance of the total
Isolation system. DOE's program Is
providing information on site
Naracteristics at a sufficiently large
_>/ mber and variety of sites and geologic

<t,

media to support the expectation that
one or more technically acceptable sites
.will be identified (DOE PS pp. ll- to
II1-24: CS p. 11-140). As discussed above,
DOE's site screening efforts 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 federallyowned and non-federal lands (USGS PS
p. 17).
The technology for site identification
is particularly well-advanced
(UNWMG-I PS p. m-A-b76). The
record describes numerous site
characterization techniques both
remote sensing and in-situ, which are
being used to evaluate sites (DOE PS pp.
1144 to 11-103). The location and
demonstration of acceptability of
repository sites are problems which can
be solved by the investigative and
analytical methods now available (AEG
PS p. 1). Site selection criteria are being
refined (DOE PS pp. 11-O to 1183; 48 FR
671. February?. 1983) and the
technology exists for site
characterization (DOE PS pp.D144 to 1103). Areas have been found where most
natural geologic and hydrologic
processes operate at rates favorable to
long-term containment In a mined
repository (DOE PS p. 11-128;
Consolidated Industry Group PHS p. 0).
The Commission recognizes that there
are gaps in the current state of
knowledge about potential repository
sites and geologic media, and about
geochemical processes which affect
radionuclide migration (eg, CEC PS pp.
17.54: NRDC PS pp. 8. 50. 64: NY pp. 38
80 USGS CS pp. 5 6). The gaps include
a lack of a detailed understanding of
such relevant processes as sorption of
radionuclide-bearing molecules by the
geologic media, leaching of the wastes
by groundwater and radionuclide
migration through subsurface
formations. Some participants contend
that these gaps and uncertainties in
knowledge make Itdifficult to predict on
the basis of any effort less than a
detailed on-site investigation whether a
candidate repository site will be
technically suitable (e.g.. NRDC PS pp.
53; ECNP PS pp. 3.4 NECNP PS
18
pp. 20 1. Z2).
The Commission recognizes that
detailed site characterization Is
necessary to confirm that a proposed
site is indeed suitable. The Commission
does not believe, however, that all
uncertainties must be resolved as a precondition to repository development.
The performance of a repository may be
bounded by using conservative values
for controlling parameters, such as
waste form solubiliy ground water

travel time and retardation of
radionuclides. Furthermore, bounding
analyses can be useful to take residual
gaps in knowledge and uncertainties
Into account If it can be established that
a 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. 1183,11-4,11-130 m-0. 111-12).
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
gaps in knowledge or to project the
benefits of &xpected results from
ongoing research and development
efforts. It is the Commission's belief that
the waste isolation system elements are
adequately understood so that major
nforeseen 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 If DOE were to
Identify a potentially acceptable
repository site, the in-situ testing
required to determine acceptability
would breach the integrity of the
candidate site (NY PS pp. 59, 3-5). If.
for example. boreholes essential to
characterize a potential site result in
penetration of aquifers which are not
amenable to effective sealing this might
make the site unacceptable (DOE PS pp.
11-162 to 11-164). However, no
persuasive evidence was presented In
the record to support the position that
in-situ tests for ste characterization
work are likely to compromise the
Integrity of candidate sites. The
Commission believes that In-situ tests
can be successfully accomplished
without adversely affecting site integrity
for the following reasons. Many nondestructive 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 a site can be
minimized by careful planning and by
use of remote sensing methods In
conjunction with the drilling program
(DOE PS pp. 1144 to 1-103, -181).
Finally, the Commission believes that If
a site is foumd to be sufficiently
sensitive to the testing program so that
Its integrity would be destroyed. then
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that site would necessarily be found
unacceptable.
In summary. the Commission believes
.,at technically acceptable sites for
i
sposal of radioactive waste and spent
'....4el exist and can be found. There are a
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
fundamental uncertainties that would
prevent the Identification of technically
acceptable sites. Further. In-situ testing
required to characterize a candidate site
would not necessarily compromise its
integrity.
B.The Development of Effective Waste
Packages

1. Waste 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 capable of
containing the radioactivity for a time
sufficknt for the hazard from fissionproduct activity to be significantly
reduced (e.g.. DOE PS p. 11-8). Decay
heat. groundwater and nuclear radiation
iuld cause the waste package
mponents to Interact with each other
with the host rock materials in such a
way as to degrade the ability of the
package to contain the radionuclides.
These items are discussed below.
To assure long-term containment.
DOEs conceptual design of a 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. and 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 act as a
corro'ion-resistant barrier between the
spent fuel and the canister. Selection of
canister 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
aterials Is being considered for these

K>

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 after
emplacement places conditions (e.g..
ruggedness) on waste package design
which are added factors to be
considered InIts development (DOE PS
p. -129 to 1-152. -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. 11-144. 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. D-145. Refs. 337. 347. 348 and

349). Preliminary analysis indicates that
mild steel canisters with an appropriate
backfill material would be a feasible
waste package for either a 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. 11-150.
Refs. 337.382). The DOE program also
Includes experimental studies of the
release of radioisotopes from spent fuel
exposed to simulated repository
conditions (eg.. 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. 11-139 to 11-141).
Not all participants were optimistic
about waste package development. One
participant asserted that in spite of
DOE's efforts to develop a package that
would remain inert and stable under
repository conditions none had yet been
found and the DOE program would not
succeed in finding one NRDC PS p. 46).
Other participants pointed to the limits
of present knowledge, particularly about
the leaching of radioisotopes from spent
fuel in a groundwater environment, and
concluded that it is not possible to select
a waste form which will prevent
radioisotopes from migrating to the
biosphere (e.g. CEC PS p. 61). They also
pointed out that chemical and physical

S
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properties of spent fuel varied widely
and depended on burnup. location
within the reactor core. age. and
physical integrity; design of a system of
barriers to accommodate this
heterogeneity within the context of a
given geohydrologic environment would
be a major 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
accumulated and applied to a variety of
candidate arrangements of waste
package 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 shortduration experiments under physical or
chemical conditions much more severe
than those expected for the longer
duration and 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 and 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 spent fuel and high-level
radioactive waste in waste package
designs.' The Commission. therefore
concludes that the chemical and
physica; properties of spent nuclear fuel
and 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 a suitable waste package
which can be disposed of in a mined
geologic respoitory This conclusion is
based upon the large number of
candidate materials being considered by
DOE. the detailed evaluation of these

I

I

' Pubished compilations of such data. although
not specifically included in the record of this
proceedimg. are well known othe nuclear science
end engineetn coamunity. Examples are the three
volumes of the National Nuclear Energy Series.
'Radiological Studies: The 1.aion Product" by C
D. Coryell and N. Sugarman.
rW4MiL t952;
'Reactor HaadbooL' Second Edition. Vol. L Fitel
Reprocessing edited by b14y Sioll and RBL
Richards. Intranoc Publshers. bI NOw YorL
*I
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materials to be conducted as part of the
DOE program and the results of DOE's
preliminary analysis of candidate
erials as described above (see Sec.
'1)). The Commission's conclusion
development of a suitable waste
atechnically feable is alo
consistent with other material in The
record. For example. a study sponsored
by the National Academy of Sciences
(NASJ concluded that no
insurmountable technicalobstacles
were foreseen to preclude safe disposal
of nuclear wastes in geologic formations
(UNWMG-EI PS Doc. I p.1 86). Tle
United States Geological Survey stated
that a long-lived canister is within the
capability of aterials science
technology to be achieved 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. 11-435 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. 11-8).
2. Effect of Reprocessingon Waste
Form and Waste Package. The waste
form tselftspent 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
Y pal Isolation capability. Throughout
IProcessing 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 a
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
a waste package component under
repository conditions. In Its Position
Statement DOE stated that the
"representative case" to be considered
In this proceeding Is the disposal and
storage of spent fuel from commercial
reactors 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 27,198 the National
Resources Defense Council filed a
Motion for Judgment requesting a
frompt ruling that. on the basis of the
present record, there X tot reasonable
assurance that off-site storage or
1salwill be available by the year

D -O. NRDC stated that. because the
present Administration ' had changed
Federal policy towards commercial

reprocessing of spent fuel (reprocessing
was deferred 'Indefinitely" in April 1977
by the previous AdministrationL the
disposal of spent fuel would be contrary
to the present Administration's policy,
and thus spent fuel was no longer a
valid "reference waste form" for this
proceeding. As a consequence.
according to NRDC DOE schedules and
timetables, which were based an spent
fuel storage and disposaL were
irrelevant The NRDC view was
challenged by DOE as well asby seven
participants representing utilitiesand
the nuclear industry. The Commisdion
took note of the NRDC filings and the
responsive filings by other participants
considering them part of the rordL and.
in its November L 1981 Secord
Prehearing Memoran dum and Orde
asked the participants to address the
significance of commercial reprxessing
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 December
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-level radioactive waste" 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 disposal 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. 1e; SE2
PH p4). Others contended that spent
fuel is a more difficult waste form
because heat dissipation and packaging
problems involved in disposal appear to
be more severe than In disposal of
solidified reprocessing waste (EF PM
P.8 ANS PHS p 6).
The Commission recognizes that the

proceeding has been primarily
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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 eprocessing.
significantly alters the technical
feasibility or the schedule for developing
a mined geologic repository and the
deis of i multiple baorers.
With regard to technical feasibility.
the effect of spent fuel reprocessing on
the commercial radioactive waste
disposal problem is not a new
consideration. The disposal of waste
from reprocessing spent fuel has been
studied for a longer ime than the
disposal of spent fuel. Until-I977.the
commercial waste management program
was directed primarily toward disposal
of waste from spent fuel reprocessing.
and those efforts have continued. A
variety of waste forms has beenrstudied
(DOE PS pp. 11-153 to U-10), Thus.

considerable information is already
available on the technicpl feasibility of
developing a suitable wastefom 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 cannot be undertaken in this
country 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 repository.
With regard to the impact on DOE's
repository schedule, the Commission
recognizes that DOEs waste package
development program will eventually be
affected 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 used (DOE PS pp. 11-141 to 11-52. CS
pp. 1l-g to 11-100). Moreover, the choice
of waste form will nt significantly
affect other elements- f the DOE
repository program e stAe and
dispoi f repocenedwaatm would.
involve substantially the same problem>
fe.
aste being adeforkin

-l

Federal Register / Vol. 49. No. 171

Friday, August 31. 1984

Rules and Regulations

-

and a change in waste form would not
alter 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 1979 report
to the President IRG Final Report. p. 73)
and with the direction in the Nuclear
Waste Policy Act of 1982 (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 a suitable waste package.
The Commission concludes that the
basic knowledge of spent fuel and highlevel waste and its behavior in a
repository environment. together with
DOE's ongoing development and testing
program. are sufficient to provide
qssurance that a waste package can be
developed that will provide adequate
containment until the potential hazard
from the fission product activity is

jJ
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sufficiently reduced.
C. The Development of Effective
Engineered Barriers for Isolating Wastes
From the Biosphere
1. BocA fill laterials. In DOEs

conceptual design. one engineered
barrier consists of backfill materials for
filling voids between canister. overpack.
sleeve and host rock. The materials are
chosen to retard radionuclide migration.
The task is to design and test barrier
miaerials which will be effective for
very long periods of time. Candidate
materials include bentonite. zeolites.
iron. calcium or magnesium oxide.
tachyhydrite. anhydrite. apatite. peat.
gypsum. alumina. carbon. calcium
chloride, crushed host rock. and others
(DOE PS p. 11-147). Host rock or other
materials 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
as a result of increased temperature and
other factors (CDC PS pp. 19-22).
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 0495). Other
participants believe that there is

L

inadequate Information to permit
development of long-lived engineered
barriers that will effectively contain
high-level radioactive wastes (NRDC PS
pp. 18. 32:111 PS pp. 3-4: NECNP PS 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 (CDC PS pp.
19-22). 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
a considerable amount of work remains
to be done. an active research and
development program on backfill
materials is underway (DOE PS p. 11147). Further. that program is providing
information to evaluate the backfill
material options. as well as to establish
a 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 U-129 to 11-152). The DOE
studies include measurements of the
appropriate properties of backfill
material including nuclide sorption
capacities. capability to prevent or
delay 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 maintained at
elevated temperature and in the
presence of radiation (DOE CS pp. U-98.
11-99). Analyses indicate that several of
the materials could provide adequate
performance characteristics (DOE PS.
Part 11, Ref. 339. 340. 346. 37, 374. 376).
As an example of the development of
effective engineered barriers. the results
of Swedish studies on radionuclide
felease in a 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
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which were predicted to delay the
breakthrough of various radionuclides
for thousands of years and also served
to chemically condition the ground
water, reducing its corrosive effect on
the canister (DOE PS pp. 11-145. 11-148).
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 a
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
providdean 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.
11-129 to B-152) are technically sound
and provide a basis for reasonable
assurance that engineered barriers can
be developed to isolate or retard
radioactive material released by the
waste package.
2. Borehole and Shaft Sealants. 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 geology and
hydrology at a 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 and to develop
effective borehole and shaft seals.
Some participants concuded 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. 1S-22 NRDC PS p.
51. 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 DC on borehole
and shaft sealing issues Is discussed
below.
CDC indicated that since long-term
effects of heat and radiation on seal
materials were not a factor in pat oil
and gas borehole sealing experience.
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such experience is not applicable to
repository sealing. However at
distances of more than several feet from
qte canisters emplaced In a
I isitory. radiation exposures are
i nd the temperature rise at 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
years. especially when the effects of
higher temperature and radiation are not
included. As noted above, temperature
and radiation effects on seals are
expected to be negligible.
UA'ile these tests may not provide
conclusive proof of performance for
10.000 years. they are expected 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 4in 1982. However. the final
seal desig; for the selected site is
scheduled for two years after a site is
selected (DOE PS p. 11-184). Testing up
to that date is expected to be useful in
designing an effective seal.
'DC questioned whether tests of
t
e package system component
X1ractions with the surrounding media
in bedded salt described by DOE will be
completed in tune for location of a
repository. Hub ever. the Comm;ssion
finds no basis for this assertion in the
record. The DOE program appears to be
adequately addiessing this issue.
S;wies are in progress to characterize
further the interactions between
candidate backftil-getter materials and
waste c.)ntd ner alloys. These studies
include i estigations of dry rock sait/
metal interactions and high intensity
radiation /salt/brine/metal interacuons.

(DOE PS p. 11-149. 11-150).
CDC asserts that DOE has not
discussed designing backfill material
and penettation seals to allow for safe
reentry if retrieval should become
necessary. However. the provision to
retrieve high-level waste and spent fuel
for a number of years after the
repository is filled has been addressed
' The Com. uaon notes that the extentive oil and
gas borehow. searX experience has not been
concerned with very lone-tem sealing. Therefore.
DOEs saimn rcseardth and devekpment minst
provide a basis to extend that experience or the
development of long-tenm seals for a repository.
"DOE has published -Schemaetic Designs for
*vaeton Seals Fr a Rerevnce epository In
sd Salt." ONWI-4M November. 1982
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by DOE (DOE PS pp. 11-280 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 a
final decision for closure is made. In any
event CDC provides no basis for
concluding that providing for
retrievability will necessarily create any
major difficulties for the design of
backfill material and penetration seals.
According to one participant. 'There
is no established way to seal a

repository so as to prevent radionuclide
release to the biosphere for the
necessary period of time. DOE has
termed the sealing problem a 'key
unknown' but there is no consensus that
the technology which is currently
anticipated will provide adequate seals
for even a few decades" (Consolidated
States Group PHS p. 6). Other
participants maintained that seals must
perform as well as the host rock in
preventing radionuclide migration
(Nl'RDC PS p. 55). The DOE position s
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. 11-106).
DOE asserted that its program will
successfully resolve remaining
uncertainties in repository sealing
technology (DOE CS pp. 11-106 to U109).

DOE has been studying cement-based
borehole plugging and has examined use
of grout materials for application to the
Waste Isolation Pilot Plant WIPP) and
other potential repository sites. Earthmelting technology for plugging in salt
and use of compacted natural earth
materials are also being investigated
(DOE PS p. 1-183. CS p. 106-109). There
is a considerable body of experience in
sealing subsurface fcrmat onb in the cil.
gas. and other mineral es trpcic'n
industries. However. reated industrial
experience and requirements for sealing
a repository differ in cne !mportant

respect: repository sealing must be
effective for a very long time whilemost
other sealing applications are for
relatively short time periods (DOE PS p.
11-182. Future DOE efTurt will be
needed to verify borehole seal
performance and durability for each
candidate medium. An important aspect
of DOE's work Is to determine the rate
of degradation 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. 11182). 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 a 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
iRulemaking proceeding have generally
agreed there are no known fundamental
technical problems which would make
safe waste disposal imposible. Where
they differ is the extent to which the
technical problems of disposal
technology and siting have already 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 operating licenses (e.g..

I
I
I

I
I

NY PS p. 3; N'ECNwP PS p. 171; Minn PS

pp. 13-20 of Enclosure).
The Commission believes that the
record provides a basis for reasonable
assurance that the key technical
problems can be solved. Technically

acceptable sites exist and can be found

among the various tpes of geologic
media and locations under investigation
by DOE. Currently developed
geophysical methods for site evaluation
appear capable of adequately
charac:orizing the site. and the residual
uncertainties in earth sciences data do
not seem to be an insurmountable
imped nent Further. the Commission
helamves that the multi-barrier approach
to waste package design is sound and
that package development 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 activit if
disposal of reprocessing waste in a
mined repository would be established
as technically feasible. While the
Commission recognizes that more
engineering development and sitespecific work on disposal technology
will have to be conducted before a
waste repository can be constructed and
operated, the Commission concludes
that it is technically feasible to safely
dispose of high-level radioactive waste

I
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conditions which made it necessary to
affected states in the siting and
revise this schedule. The NWPA
development of repositories and in the
specified that DOE had to prepare
lon~g-term management. direction and
funding of the repositor program. The
environmental assessments for each of
The Commission finds reasonable
Commission's assessmnent of both the
five nominated sites. frorr which three
cssurancethat one ormore mined
technical and institutional factors is
si'es would be recommended to the
geologicrepositoriesfor commercial
discussed below.
President for characterization. DOE's
hieh-levelrodioactivewaste andspent
preparation of environmental
fuel will be availableby the yeors2007- A. Technical Uncertainties
assessments and recommendation of
09. and that sufficient repository
The ability to construct and operate a
three sites were to be accomplished in
capacitywill be available wi thin 30
mined geologic repository that will
keepirg with the provisions of the
years beyond expiration of any reactor provide for the safe disposal of highrepository siting guidelines required by
operatinglicense to dispose of
level radioactive waste and spent fuel
th.r N1PA. Thf Comii.on's rn commercialhigh-level radioactive
by the years 200.-09 has been
c'urremz e in DOE's siirP cuidelini-b *n
waste and spentfuel originatingin such challenged by several participants. In
July 3. 1984. enables DOE to proceed to
reactorandgeneratedup to that time.
addition to the institutional issues which nnminate and recommend repository
While the record of the proceeding
must be resolved. interrelated technical
tites for characterization. DOE has
supports a finding that disposal is
problems have to be solved in a
recently
published a revised schedule
technically achievable. the Federal
coordinated and timely fashion. The
for site selection milestones in its April.
government has. in the past. made
Departrnent of Energy is confident the
1984 draft Missi.n Plan. As described in
knadequate progress in developing
technical prob!ens can be solved as
its Mission Plan. the current status of
sound waste management policies and
scheduled in the National Waste
DOE's se selection schedule calls for
programs. The Commission notes that
Terminal Storage Program plans (DOE
the issuance of environmental
DOE has stated in its April 19B4 draft
PS p. 111-86. CS p. 111-13: DOE draft
assessments
for five nominated sites
Mission Plan that the first repository
Mission Pian April 1984). Other
and the recommendation of three of
will begin operations in 1996. and that
participants conclude that because of
those sites for characterization by
the second wil start up in 2004.
unresolved technical problems. DOE's
December. 1984. DOE's schedule for
However. it is recognized that both
schedule cannot be met (e.g..
in the various geologic media is
technical and institutional issues
Conso!idated Public Interest Group PHS work
summarized
below.
contribute to uncertainties concerning
pp. 2-7; Consolidated State Group PHS
Stil!: Resolution of the identified key
DOE's ability to complete one or more
pp. X-13). For convenience. we consider
screering issues in FY 1984 is expected
mined geologic repositories for highthe technical controversy in two
to permit nomination of a candidate salt
level radioactive waste by those dates.
categories: (a) finding technically
.d'&ne site in December. 1984. DOE is
The technical issues concern DOE's
acceptable sites in a timely fashion.
ability to find technically acceptable
and (b) the timely development of waste still choosing from among several salt
domes in the Gulf Coast interior region
sites in a timely fashion and the timely
packages and engineered barriers.
(Tr. p. 243-44: DOE Draft Mission
development of waste forms. packages.
1. Findng Technicaflyj Acceptable
nd engineered barriers. The
Sites in a Time/) Fashion. To assure the Plan. April. 1984). For bedded salt.
primery effort has been focused on the
institutional issues concern primarily
adequacy of a candidate site requires
Federal-state relations and the
extensive onsite investigations including Pahi Dure Basin in Texas. the Paradox
Bds:. in Utah and the Permian Basin.
management and funding of the Federal
drilling or excavating. as well as
par:ularly the Delaware basin in the
program.
analyses and technical evaluations.
Los Medanos area. the site considered
The Commission has considered the
Although DOE has not yet begun
for the proposed WIPP. The Bureau of
effect of enactment of the Nuclear
subsurface site characterization to
LarH Management issued the report
Waste Policy Act of 1982 and concludes enable identification of an acceptable
'that the Act helps to reduce these
site the record does indicate that DOE's 'Environmental Assessment of DOE
Proposed Location and Baseline Studips
scheduling and institutional concerns.
site screening and selection program is
in the Pdradox Basin. U'tah-Final" tTThe Act provides support for timely
providing information on site
060-51-2-11. in July. 1982. Each of the
resolution of technical uncertainties by:
characteristics at a sufficiently large
(1)Establishing specific milestones for
number and variety of sites and geologic seven potentially acceptable salt sites
hds been evaluated for environmental
all the key tasks: (2)coordinating the
media to support the expectation that
activities of all the involved Federal
one or more technically acceptable sites conditions. and a site characterization
p!an is expected to be issued for salt in
agencies: (3)providing for time
will 6e identified.
September. 1985. DOE will start land
schedules and a mission plan for the
DOE is investigating four geologic
access and permitting activities for salt
accomplishment of the tasks: and (4)
media at a number of sites: domed salt
after negotiating agreements with
providing a mechanism for monitoring
(Gulf Interior Region): bedded salt
affected states and Indian tribes (DOE
progress. for identifying failures to meet (Paradox Basin. Permian Basin. Saina
the schedules and the milestones, and
Basin): basalt (DOE's Hanford Site). and Draft Mission Plan. April. 1984).
for adjusting the future elements of the
volcanic tuff (DOEs Nevada Test Site).
Bosaft: The basal: formations at the
program in the event that such failures
Investigations In a fifth medio"grarite)
Hanford reservation in the center of the
occur. In order to further enhance the
are planned. but sites have not yet been Pasco basin (Columbia Plateau. central
resolution of technical uncertainties
determined (DOE PS Appendix B).
Washington] are prime candidates for
regarding rock thermal-geomechanics
Exploratory shaft excavation at three
repository sites. DOE expects to issue a
the Act provides for the establishment
sites in different geologic media was to
site characterization plan for basalt in
of a Test and Evaluation facility to carry begin for basalt in April. 1983. for
January. 1985 and start drilling for the
out in-situ studies of rock at repository
volcanic tuff InOctober. 1983. and for
exploratory shaft in March. 1985 (DOE
depth. The Act also reduces
Draft Mission Plan. April 1984).
salt in December. 1983 (Tr. pp. 241-242).
uncertainties in the institutional
However. the Nuclear Waste Policy Act
Volcanic Tarf The Nevada Test Site
arrangements for the participation of
of 2 (NWPA) imposed new
offers several suitable candidates for
and spent fuel in a mined geologic
repository.
2.2 Second Commission Finding

Q
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waste repository siting. The primary
focus is welded tuff on Yucca &fountain.
where DOE has begun a program of
drllirg and geophysical evaluation.
DOE expects to issue site
_Jcharactcrization plan for tuff in Narch.
Is::5 and begin shaft work in September
1ion (DOE Draft Mission Plan. April

difficulty in making timely progress
toward a solution of the nuclear waste
problem. However the Commission
need not rely on this past record in
making its confidence determination.
The DOE program is now adequately
addressing the issues yet to be resolved
in Identifying an acceptable site and
1934).
DOE's schedule Is a reasonable one (see
GCanile: Granite and other crystalline
the discussion in Section 2.2 B.4 of this
rock media are being considered for the
document). The qualifications and
se'cond repository (DOE Draft Mfission
professional experience of the many
Plin. April 1984). DOE has conzducted
scientists and engineers on the overview
only limited investigations of granite at
committees and peer review groups who
the Nevada Test Site (DOE PS pp. adv se and consult on the DOE program
-72). but is developing data on the
should provide confidence in DOE's
potential of granite as a repository
efforts (DOE CS Appendix D). The
.edium In collaboration with Swedish
support of the USGS in the earth
in estigators (DOE PS p. Il-258). This
sciences field (USCS PS Appendix A)
po°ect h3s already produced a large
clearly contributes to confidence that
Lmount of rock thermal-mecharias data
the technical problems associated with
at repository depth for use in repository
identifying an acceptable repository site
designs in granite media in this county
will be solved. As noted before. no
(DOE PS pp. 1-258 to 11-260).
fundam'ental technical breakthroughs
As indicated in our discussion of
necessary. Rather completing the
technical feasibility the identification of are
program
is a matter of step-by-step
technically acceptable sites is a key
evaluation and development based on
problem and the date of successful
ongoing site studies and research
su!ution of this problem is a critical
programs.
milestone in the repository program.
The Commission believes that the
. hose participants who believe DOE
enactment
of the Nuclear Waste Policy
could r.at meet its site selection
s5 edule asserted that determination of Act of 1982 provides impetus to that
program and helps ensure that it will be
the acceptability of proposed repository
*completedon a schedule consistent with
s.;es requires information t.;: will not
the Commission's firdings. The Nuclear
Se available when needed. They
Waste Polcy Act establishes a detailed
~~pi ,irWtainedthat DOE's knowledge is
step-by-step plan for developing a waste
'serious!. incamplete with respect to all
of the p4.a: sites considered to date. repository. The Act directs DOE to
fr:hcr. t:.& asserted that because new prepare a comprehensive Mission Plan
which will establish programmatic
information could disqualifv any of the
milestones for research. development
pu.:eriial sites. as it did at the Palestine
technology demonstration and systems
dorm. there is. as yet. no basis fur
rwasonahlc assurance that an acceptable integration. The Act also requires the
various Federal agencies involved in the
repository site will be available in the
program to coordinate their activities.
time pe:i; d under consideration NRDC
Involved agencies must report Heir
PS p. 44; NECNP PS p. 24). The
progress. or lack thereof. to Corgress.
Comnmiilon recognizes that if the DOE
explain any slip in schedule and set a
prgrarn ere further along. e.g.. in the
new schedule for activities. Thus. the
middle of exploratory shaft work. there
Act provides a framework and schedule
would be much more site-specific
for developing a repository.
information available (including the
rsults of in-s.tu tests) and a firmer
The schedule set forth In the Act calls
basis for assessing whether DOEs
for the identification of adequate sites In
revised sc&edule can be met. However
time to meet the final decision date on
th'e Commission can rnke a reasonable
construction authorization by the NRC
rrediction with the information now
&nd well before the time at which such
hwicre it.
action would be necessary to assure
Underlying the pessimism of sorne
iepository operation within the time
period discussed in this decision. The
rtartI.ipants is apparenfly a belief that
DOEs past record in solving technical
time between sinking of an exploratory
!%roblems undermines the possibility of
shaft and the completion of site
firdirg con. ence in DOE's ability to
characterization contemplated by the
sch e the waste di3posa. problems in a
Act Sec. 112. 114) is 26 months. with an
timely way. The Commission
extension to 38 months under certain
acknowledges that in the past the waste
conditions; the DOE schedule for these
programs of DOE and its predecessor
activities Is generally compatible ith
rganizations have experienced
this schedule (see Section Z2 B4 below).

K>

The Nuclear Waste Policy Act also
puts in place procedures (Sec. 11. 116
117. 118. 119) which the Commission
believes will help to resolve potential
institutional problems that might affet
the schedule for site selection. These are
discussed In detail hereafter. The
Commission believes that the provisions
of the Act should also provide resources
tSec. 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
uncertaInties-unsolved technical
problems and Information gaps-will be
removed in time for DOE to meet its
-proposed schedule. DOE's program Is
adequate and its schedule is reasonable.
The Act provides a 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.
. Timely Development of Waste
Packagesand EngineeredBarriers.
Some participants have expressed
strong reservations concerning DOE's
ability to develop waste forms,
packages. and engineered barriers in a
timely fashion. The DOE technical effort

I

I
I

I

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
cnamp!eted soon enough to meet the goal
of achieving an operational repository
by 1997 to 2006: the long-term effects of
heit and radiation on the integiity of the
seal materials are not known: tests of
cement seals with epoxy resin in bedded
salt deposits are insufficient to assure

stability of such seals over a period of
Iu.OO0

years: and field tests of liquid

permeability during a period of three
months cannot provide confidence
concerning the stability of seals during a
period of 10.000 years. Participants also
contended that no information had yet
been provided which specified the type
of backfill material most suitable for
specific geological media and capable of
withstanding thermal stress (CDC PS pp.
19-22).
Although technical problems
associated with the development of
waste packages and engineered barriers
could delay DOEs schedule. DOE
believes that the uncertainties
surrounding the waste package would
be resolved or bounded as a result of
implementation of its program (DOE PS
p.1-2SO, CS p. 11-6). The DOE Waste
Package Program Plan ONWI-06)

I

i
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which was issued in August 1980.
updated in June 1982 NWTS-96) and
updated further in DOE's April. 1984
Draft Mission Plan. sets forth details of
t
pOE's program. Waste package
'%...<perforinance 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 regulatory guides on
waste packages. and the ONWI-33
series of criteria documents. i.e.. the
reports DOENWTS-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 1982. for basalt in
June 1985. for tuff In June 1984. for
granite in September 1984. and for
argillaceous rock in December 1984. and
to establish a baseline for waste form
specifications by June 1983 ONWI-%9).
According to DOE's April. 1984 draft
Mission Plan. the current reference
canister material for basalt is carbon
steel. Alternative materials include an
iron-chromium-molybderum alloy.
copper and a copper-nickel alloy. On the
basis of preliminary corrosion-test
results, carbon steel has also been
selected as the reference canister
material for salt. The titanium alloy
Tricode 12 has been designated as an
ilternat:ve material Type 304L stainless
i
Teell has been identified as the
-reference container material for tuff:
other austenatic stainless steels. Inconel
and copPer are alternatives. Wastepackaptf Conceptual designs have been
developed for basalt, salt and tuff. (The
conceptual design for tuff is based on
saturated conditions; a conceptual
design for the unsaturated zone will be
available in late FY 84 DOE draft
Mssion Plan. April 19841).
Tests with spent fuel and borosilicale
glass have been initiated under sitespecific conditions for basalt, salt and
tuff Preliminary waste acceptance
requirements have been developed for
basalt and salt In addition for salt
media, interim waste-acceptance
requirements for borosilicate glass and
draft waste acceptance requirements for
spent fuel were prepared in FY 63.
Preliminary requirement! for luff will be
prepared in FY 84. DOE Intends to
submit the baseline waste form
specifications developed during the
conceptual design studies for
acceptance 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
"Ian the complete waste package
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detail. Congressional authorization of
performance model will be verified and
validated by September 1989. Further.
those programs. together with the
the program plan calls for completion of
assurance of necessary funding.
provides the Commission additional
the waste package final design that
confidence that the required research
takes into account the selected site
work will be done in a timely manner.
environmental conditions. after
completion of in-situ testing in FY 89
The Commission also notes that the
and FY 90. Packing material is included
programs to solve the major technical
in the reference waste package only for
proulems relating to the timely
basalt. The reference packing material
de, elopment of waste forms. waste
for basalt is a mixture of crushed basalt
packages. and engineered barriers can
and sodium-bentonite clay. Ongoing
proceed in parallel. Because the waste
physical property testing of reference
repository must be designed as a
packing material is expected to be
system. the problems are interrelated:
completed in FY 87 and ongoing
however the relationships are such that
radion uclide sorption. solubility and
solving one problem need not await the
diffusion testing are to be completed by
solution of another. DOE could proceed
September. 1989.
for a number of years on waste package
development before makiig a decision
Some participants' statements are
pessimistic assessments based on the
on the form of the waste. without
affecting the repository availability
fact that the DOE program has not yet
reached the critical milestones-e.g..
schedule.
establishment of waste form
B. Institutional Uncertainties
specifications. completion of waste
package prelimrinary designs
The principal institutional issues that
affect the schedule for availability of a
verification of a waste package
erformance model. and qualification of
mr.ed geologic repository include:
Carrier materials. However. the
4 Z:nLdsuteAAor dealing with federal-state
Commission believes that these
disp.te assured funding mechanism
technical problems will be solved
that will be sufficient over time to cover.
without delaying a repository schedule.
the period for developing a repository:
DOE has put in place an extensive
4on erginizational capability for
anng ng the high-level waste program.
nuclear waste research program that
addre4s each of these technical
V.'.*-t:*1 this be QE or a successor
problems. Research results already
c-rgmnzkition: and firm schedule and
reported on waste form packaging and
e.-!isvnent of responsibilities which
w d to repository development in a
barrier materials indicate that these
research efforts. although not yet
rt e~arn e period of time. Each of these
completed. can reasonahly be expected
t:.>
'usstr
in trn.
to provide solutions to those problems
i ., :;:-es ' Dec.. wah Fedeidwhen those solutions are needed to meet S';*-Ltut:al Conce-ns. The President
the DOE schedule (DOE PS pp. 11-129 to
i.
rn$-Ss have recognized the need
11-19. CS pp. Ii-93 to 11-100).
t. . ve F.te and bocal g0ernnrents
The Commission's positive
in . bd::swr-muking process and have
a.nd
et- . inte.ad.~ng enactment of the
assessment is strengthened by
\
a:-cl
V\ase Policy Act o. 1982. to
provisions in the Nuclear Waste Policy
Act of 1982. Title 11 of the Act authorize
e
i:.sh an istilutionai !rimewor to
DOE to undertake steps leading to the
;- -..-. sh this end. DOE prnnted out
construction, operation and
trat fbidents Carter and Redean have
c.-:-de:d stdte invo!vemner! in she
maintenance of a deep geologic test and
evaluation facility and to establish a
si-iescion an important aspect of the
Luh-level radioactive waste disposal
focused and integrated research.
development ar.d demonstration
r aran. President Carter. in h'.
program. In the area of waste package
mresFage to Corress. dires.ted "ti.e
design. the Act directs that DOE's
Sec-etary of Energy to prov:de financial
Mission Plan identify a process for
anc technical assistance to Stales and
solidifying high-level radioactive waste
other jurisdictbons to facilitate full
or packaging spent fuel with an analysis
pbr:ictpatiun of Setae and local
of the data to support selection of the
g;;vernment in review and licensing
solidification process or packaging
ph.ceedings." He committed the Federal
technique. The Act calls for a schedule
Govern ment to work with state. tribal
for implementing such a plan and for an
and local governments in the siting of
aggressive research and development
high level waste repositories. Within a
framework of consultation and
program to provide a high-integrity
concurrence." a host state would have a
disposal package at a reasonable price
(Sec. SOI(a)(8)J. The Commission notes
continuing role in Federal decisionthat DOEs published Draft Mission Plan making Involvirng the siting. design and
(ApriL 18) addresses these issues in
construction of a high-level waste
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repository (DOE CS pp. 11-11,13-14).
President ReagSans statement of October
A. 981 similarly instructed DOE to work
iely with industry and state
t
,ernments in developing methods of
'.dring and disposing of commercial
high-level waste.
Although industry groups believed
that DOE had made substantial progress
En cooperating with state and local
authorities by encouraging their direct
participation in planning and
preliminary site selection activities
(UNWMG-EEi CS pp. Ve, V-28).
states and environmental groups were
skeptical that the mechanisms proposed
by DOE for incorporating state and local
views (eg. consultation and
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)
and noted that information sharing was
inadequate to reduce or overcome a
states resistance to a repository (e.g.,
NY PS p. 74: NRDC PS p. 69). The states
also believed that DOE had
underestimated potential state and local
oppositiofito the siting of a repository
(CEC PS p. 27. Ohio PS p. 12) and that
consultation and concurrence must
include a mechanism for resolving
rgovernmental disputes (Vt PS p. 3).
i ;r
participants argued that many
es had already imposed bans on
waste disposal (NECNP PS p. 32) and
that DOE had presented no means for
resolving state nonconcurrence (NRDC
PS p. 69). Still 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. 69). 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
compcrsation to host communities for
socioeconomic impacts (Ohio PS p. 14).
The recuntly-enacted Nuclear Waste
Policy Act of 1982 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
affected states 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
-minimize the potential for more
*l objections and confrontations.

Specifically, the Act requires DOE to
identify the states with one or more
potentially acceptable sites for a
repository and to not fy the governing
bodies of the affected states or Indian
tribes of those sites (Sec. 116(a)). The
Act establishes detailed procedures for
consultation with the states and Indian
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
affected Indian tribe, timely and
complete information regarding plans
made with respect to the site
characterization, development design,
licensing, construction, operation,
regulation. or decommissionig of such a
repository (Sec. 117(a)(1)). If DOE fails
to provide such nformation requested
by the state or affected Indian tribe in a
timely manner, it must cease operations
at the site (Sec. 117(a)(2)). The Act also
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 1,1985
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 a first and second
repository (no later than March 31,1987
and March 31, 1990 respectively) (Sec.
114(a)(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) a notice of disapproval to
Congress (Sec. 116(b)(2)). The site is
disapproved unless Congress passes a
joint resolution within 90 days to
override the state or Indian tribe
disapproval (Sec. 115 (c)). The
Commission recognizes that the latter
provision may create uncertainty in
gaining the needed approvals of
repository sites from the ffected states
or Indian tribes. Nevertheless, the
Commission believes that, on balance.
this Congressional action to establish a
detailed process for state and tribal
involvement in the development of
repositories will reduce overall
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uncertainties by encouraging Federalstate 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 a mechanism for state
participation, including the resolution of
qtate objections and nonconcurrences, Is
necessary for state cooperation and for
progress Inrepository development (Tr.
pp. 117,119, 120). Further, the Act fixes
the point in time at which a state may
raise formal objections. Once that time
has passed, this should reduce
uncertainties at later 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 make financial grants
(Secs. 116. 118) to each state or affected
Indian tribe notified by DOE that a
potentially acceptable repository site
exists within its jurisdiction. These
grants are made to enable the state or
affected Indian tribe to participate in the
review and approval activiies required
by the Act (Secs. 118.117), or authorized
by witten agreement entered into with
DOE Further, DOE is to make financial
grants (Secs. 116, 116) to each state or
affected Indian tribe where a candidate
site for a repository is approved, to
enable the state or Indian tribe to
conduct the following activities: (a)
Review activities 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 Its residents, and
(e) request Information. In addition. the
Act specifies that financial assistance
will be provided to mitigate any
economic social, public health and
safety. or environmental impacts of the
development of a repository. The Act
also provides that state and 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
providing a tangible benefit to those
localities 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 a more willing acceptance of a
repository 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 confrontation
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 a 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. Continuityof the AManagement of
the Waste 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 Prehearing
Memorandum and Order of November 6.
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, 981 . . . the
President is committed to the swift
deployment of means of storing and
disposing of commercial high-level
nuclear waste. Thus. some governmental
unit will continue the program
aggressively IfDOE is dismantled"
(DOE PHS p. 8). The DOE statement was
amplified by the Deputy Secretary of
Energy in the oral presentations bn
January 11. 198: ".. . 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 to waste management
would be altered, either technically or
from a management point of view" (Tr.
p. 13).
The nuclear industry participants
agreed with DOE's view on this question
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(Consolidated Industry Group PHS p. 18
AIF PHS p. ; SE2 PHS p. S.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-).
The Commission does not believe that
the Administration's proposal to 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 another.
Moreover. Congressional action is
needed to adopt the Administration's
proposal. Yet 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 198L 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 Senate 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 assurance
of continuity: a "Mission Plan" and a
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schedule of activities for DOE. The
Mission Plan is a 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
program and the research, development.
and demonstration programs required
under this Act." 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 and continuity-whether
the responsibility for the repository
program is retained in DOE or is
transferred t another Federal agency. a
3. Continued Funding of the Nuclear
It'as:e Management Program.There ts,
general agreement among all
participants that the program to develop
a mined geologic repository for nuclear
wastes wil! require more than a decade
of effort at a total cost of several billion
dolars. A steady source of funding will
be needed to assure the timely success.
(-. the program. DOE pointed out that it

would request an adequate level of
funding for the National Waste Terminal
Stoage (NINTS) Program as stated in
the Department's Position Statement
(DOE CS p. 11-30). In addition DOE
stited that Congress' commitment to the
commercial waste disposal program was
demonstrated by the continuous
increase in the level of funding since
19-6. The funding level was increasd by
more than a factor of 10 between 1976

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 CDC PS p. 7; Lewis PS p.9
NRDC PS p. 28; Tr. p. 203).
Congress passed a continuing
resolution for FY 1983 funding of DOE's
nuclear waste program at the level of
S259.4 million. This is about SIO million
more than DOE's earlier FY 1983 request
of S249 million. Additionally the
Nuclear Waste Policy Act authorizes the
Secretary of Energy to 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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Plan. April 1084 DOEs updated
programs. The Commisaon believes the
government's acceptance of title,
subsequent transportation, and dis; )osal repository development schedule
Act provides means for resolution of
specifies the critical milestones prior to
those institutional and technical Issues
of high-level radioactive waste or slpent
commencing construction of the frst
most likely to delay repository
fuel (Secr 302(a)(
In order to be able
repository as:
development, both because it provides
to use a Federal repository. the Act
an assured source of funding and other
required the generator or owner of such
waste or spent fuel to enter into a ,
significant institutional arrangements,
USS "Mm.
S
cmwo
o wore
contract by June 30,183 or the date on TVl
and because It provides detailed
which generation Is commenced or Ititle
IMIX
a
~
Om 1e procedures for maintaining progress
C.
- ~~- #e
OWL
eetW
is taken. whichever occurs later (Se
coordinating activities and rectifying
302(b)(2)). The Commission must reiVuire
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oIweaknesses. For these reasons, the
the negotiation of.such contracts asa Z en
4ommistios believes that the selection
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precondition to the issuance or rene wal
vind characteization of suitable sites
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184 DOE Is to recommend for site
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the President (Sec. 112(b)(1)(B) the
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t364at Cham We Iwo a " so an Id 1W
President Is to recommend one of the
colleiction of the fees will provide
characterized sites to the Congress (Sec.
sufficient revenues to offset the cosits
NRC's construction authorization
114(aX2)(A)):
the affected state or Indian
expected. In the event DOE determi nes
(under 10 CFR Part 60) would mark the
tribe
is
given
an
opportunity to submit a
that the revenues being collected ar
end of the site selection process.
notice of disapproval of the Congress
less than the amount needed in ordeer to
Some participants believe that DOE
(Secs. 115(b). (116)b)(2), 118(a)): the
recover the costs, DOE must propos e to
cannot have a waste disposal facility
Congress may overturn a state or Indian
Congress an adjustment to the fee t(
available by 2007. These participants
tribe's disapproval of the site by passing
insure full cost recovery. The Act al so
concluded that DOE's slow progress in
a resolution of approval (Sec. 115(c)):
provides (Sec. 302(e)(5)] that if at aiIy
the past suggests that DOE may be
and. if Congress approves or no notice
time, the monies available in the Wiaste unable to solve the many problems that
of disapproval Is submitted by a state or
Fund are insufficient to support DO] E's
will arise in the future and that DOE's
Indian tribe, then DOE is to apply for
nuclear waste program, DOE will hiwVe
schedule for repository development is
the authority to borrow from the
unduly optimistic (eg., Minn. PS p. 6; 1l. construction authorization (Sec. 114[b).
DOEs revised reference schedule
Treasury. The Commission believes ; that PS p. 2; OCTLA PS pp. 64; CDC PS P. 7)
the long-term funding provisions of the
(DOE draft Mission Plan, April 198)
One of the primary purposes of the
states that the application for repository
Act should provide adequate financ ial
recently enacted Nuclear Waste Policy
construction authorization will be
support for DOEs nuclear waste
Act of 1982 is 'to establish a schedule
submitted to the Commission in August
program.
for the siting, construction and
1990. Under the terms of the Act the
4. DOE's Schedule for Repository
operation of repositories that will
Commission is expected to reach a
DevelopmenL The DOE reference
provide reasonable assurance that the
decision within 3 years of the
schedule described in Its April 2984
public and the environment will be
application date or by August 1993 (Sec.
draft Mission Plan citablishes the
adequately protected from the hazards
114) (under certain conditions extension
earliest date of repository avallabill ty as posed by high-level radioactive waste
by I year would be permitted). If the
1998 and delineates the logic and th e
and such spent nuclear fuel as may be
NRC decision is favorable, the
period of activities that are deemed
disposed of In a repository." (Sec.
repository would be constructed and
achievable under current program
111(b)(1)). The Commission recognizes
begin operation. according to DOEs
assumptions. While DOE acknowlei Iges that. if fundamental technical
that contingency time Is required In the
"reference schedule," in January 19
breakthroughs were necessary, it would
schedule to accommodate such fact' ors
not be possible for Congress to legislate Earlier dates can be achieved if the
as institutional uncertainties, public
Presidential review time is reduced. If
their solution or specify schedules for
DOE promptly files the construction
hearings, or possible project
their accomplishment. However as
reorientation, It believes that an
authorization application. if NRC
discussed previously. such
provides a construction authorization in
appropriate amount of time has, in f at
breakthroughs are not necessary.
been allowed in the reference sched ule.
less than 3 years. or if DOE ccinatrcts
Rather. the remaining uncertainties are
Under the reference schedule. DOE
the repository In a shorter period than
reflected In the need for step-by-step
expects that disposal facilities will Ibe
provided in Its estimated schadula
evaluation and deveomnt buas on
operations tn 1996 (DOE draft Miss Ion
ongoing ne sties Asesah
However Lis 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.
8a" as the date when DOE is to begin
Apoal of high-level radioactive waste
'--r spent fuel (Sec. 302(a)(5)(B)). This Is
consistent with the current dates of the
DOE schedules discussed above 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
repository well before the years 20072009. 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 National
Environmental Policy Act are to be met
le.g.. Secs. 113 (c). d): 114 (a). (. 119(a):
*l(c)}. The Act also requires that any
leral agency determining that it
not comply with the repository
eecision schedule in the Act must notify
both the Secretary of Energy and
Congress. explaining the reasons for its
inability to meet the deadlines. The
agency must also submit
recommendations for mitigating the
delay {Sec. 114(e)(2)J. 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 11 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 available
within 30 years beyond expiration of
any reactor operating license to dispose
of commercial high-level radioactive
waste and spent fuel generated up to
that time. The Nuclear Waste Policy Act
of 1982 establishes Federal
responsibility and a 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
,Ntter of national policy that this
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reactor capacity would be about 200
responsibility is a continuing one. and
GIVe (Tr. p. 2361. DOE then assumed a
provides means for the Secretary of
repository capacity of 100.000 metric
Energy to examine periodically the
tons and concluded that "between two
adequacy of resources to accomplish
and three' repositories would be needed
this end.
(Tr. p. 237). To accommodate the 160.000
The Commission notes that as of
metric tons we have assumed. two
September 30. 1982. the generating
repositories each with 100.000 metric
capacity of all commercial nuclear
tons capacity would appear to be
power plants In the U.S. with operating
licenses or construction permits was 131 'sufficient.
Repository completion and operation
electrical gigawatts (GWe) and the
at three-year intervals would result in
capacity of those under construction
having adequate capacity about three
permit review was about 5 GWe
years after initial operation of the first
(NUREG-0871. Vol 1. No. 4. p. 2. 8).
repository (DOE PS p. 111-86). As noted
DOE. in its letter of March 27. 198 to
earlier. emplacement of spent fuel in the
the presiding officer of this proceeding.
provided an estimate of 180 GWe for the first repository should begin not later
than the first few years of the next
capacity of operating LWRs in the year
century. Thus. if the first repository
2000. This value is significantly lower
begins to receive spent fuel in the year
than the value (276 GWe) presented in
£005. the second may begin operation as
DOE's 1980 position statement (DOE PS
-early as 2008. in which case all spent
p. V-4) and lower than that (202 GWe)
fuel would be emplaced by about 2026.
presented in the NRC's Generic
assuming DOEs estimated receiving
Environmental Impact Statement on
ates (DOE PS p. 111-71) and operation of
spent fuel handling and storage
each repository as completed. Because
(NtUREG0575. Vol. 1. p. 2-4). The
the rate of waste emplacement during
validity of the lItter predictions has
the first five years of operation would be
been affected by the cancellations of a
about 1800 metric tons per year (DOE PS
number of proposed units during the
p. 111-711. only 5400 metric tons would be
past two years. The DOE 1981 estimate
eirpla.ed in the first repository by the
of 180 CWe in the year 2000 appears to
time the second began operation. This
be a reasonable estimate of the likely
would satisfy the requirements of
installed capacity at that time. On this
basis. during the 40 years of operation of Secion 114(dl of the Nuclear Waste
Pc!i. Ac:. i.e.. the prohibition of
each plant. using as a realistic
assumption a 60 percent capacity factor. errnpa.erement of more than 70.000 metric
tons in the first ;icensed repository
the electrical energy generation would
before the second repository is in
be about 4300 GWe-years. Assuming 38
opc!a:ir n. If the DOE estimated
metric tons of heavy metal MTHM is
enpl.,.ement rates (which would
discharged for each gigawatt-year (IRG
Final Report p. D-6: .NUREG-0575. Vol. 1 incredse to 6000 metric tons/year after
the first fivp years) are realized. it will
p. 2-4) the total discharged spent fuel
take eout 15 vears to emplace 70.0O
from these plants would likely be about
metrr tons in the first repository.
260.000 metric tons. The capacity of
FXr he foregoing reasons. the
each proposed repository will depend on
Con:ssion finds reasonable assurance
such factors as the thermal loading limit
in waste emplacement. space limitations t-a- one or more mined geologic
within the host rock. nuclear power
reposfc- es for commercial high-level
re
doacive waste and spent fuel will be
generation capacity in the region to be
serviced by the repository. and economy avdilab!e by the years 2Q07-09. and that
sufficient repository capacity will be
of scale considerations (DOE PS pp. III70 to 79: IRG Final Report p. D-21). In its available within 30 years beyond
expiration of any reactor operating
cross statement DOE's estimate that
three to six repositories might be needed license to dispose of commerical highlevel radioactive waste and spent fuel
was based on the assumption that
originating n such reactor and
nuclear power generation capacity
grows to 250 CWe by the year 2000 and
generated up to that time.
remains at that level until 2040 (DOE CS 2.3 J:rd Co:,ssvn Findng
p. 11-53). The representative
¢e Corrmission inds rcsonable
characteristics of each repository used
by DOE were 2000 acres and a 40 to 100 assurcce that high-level radioactive
waste and spent fuel will be monaged in
kW/acre loading. corresponding to a
o safe manner until sufricientrepository
repository capacity of about 70.000 to
copocity is available to assure the safe
170.000 metric tons of uranium,
disposol of all high-level radioactive
respectively (DOE PS p. -761.
waste and spent fuel.
Reflecting the reduction in nuclear
power projections. DOE estimated in the
Nuclear power plants whose
January 1982 hearing that the ultimate
operating licenses expire after the years

VI
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2007-09 will be nblect io NRC
regulation daring the entre peciod
hetween their init operation ud the
ilability of a waste repostory. The
t ~smicon has reasonable assunce
"-diat the spent fuel generated by these
licensed plants will be managed by the
licensees in a safe manmer. Compliance
with the NRC regulations and any
specific license conditions that may be
imposed on the licensees will assure
adequate protection of the public health
and safety. Regulations primarily
addressing spent fuel storage include 10
CFR Part 50 for storage at the reactor
facility and I CFR Part 72 for storage in
independent spent fuel storage
installations (15M. Safety and
environmental issues Involving such
storage are addressed in licensing
reviews under both Parts 50 and 72 and
continued storage operations are
audited and inspected byNRC. NRCs
experience in more than 80 individual
evaluations of the safety of spent fuel
storage shows that significant releases
of radioactivity frm spent fuel under
licensed storage conditfons are
extremely remote {see discussion In
Section 24).
Some'liuclear power plant operating
licenses expire before the years 207-09.
For technical economic or other
'-asons. other plants may choose, or be
'ed. to terminate operation prior to
1 even though their operating
"-.enses have not expired. For example.
the existence of a safety problem for a
particular plant could prevent further
operation of the plant or could require
plant modifications that make continued
plant operation uneconomic. The
licensee, upon expiration or termination
of its license. may be granted (under 10
CFR Part 50 or Part 72) a license to
Retain custody of the spent fuel fova
specfied term (until repository capacity
is asa.sable and the spent fuel can be
transferred to DOE under Sec. 123 of the
Nuclear Waste Policy Act of 1882)
subject to NRC regulations and license
conditions needed to assure adequate
protfection of the public. Alternatively,
the owner of the spent fuel, as a last
resort. may apply for an interim storage
contract with DOE under Sec 25(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
silability of a mined waste repository
disposaL
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investment Further. the Commission
believes that the possibility of a need for

To assur the continty of safe
managment of spent fel. the
Commission. in a separate actio

is

preparig an amendment to 1Q CFR Part
50 which would require licensees of
operating nuclear power reactors to
submit.no later than 5 years before
expiration of the reactor operating
licens, written notification to the
Commission, for its review and
approval of the actions which the
licensee will take to manage and
provide funding for the mnagement of
all irradiated fuel at the reactor gite

following expiration of the reactor
operating license, until ultimate disposal
of the pentfuel in arepository. The
W
oq
licensee s notificatin will be
specify how the license. wila
financial costs of extended oage or
other disposition of spent fueL It is
possble for the funding oft stora to
be provided by an inteniaLseserve fund
or special assessment duid tt Sfewr
period to cover the costs of sorWe of
the spent fuel after the expiation of the
reactor operating licenae Tbe star
cos ee not rw relatiav to power
generaboo co" A rqpesenish' figure
is S61affi lyeurfr torae eLapet
fuel in reactor basins beyond the
operating license expiration (Addendum
2 to "Tediology, Sefety and Costs of
Decommissioning a Reference BWR

Power Station." NUREG/CR 13 auy
1983); Addendum 1 to Technoaloy
Safety and Costs of Decommissioning a
Reference PWR Power Station."
NUREG/CR 0672 Uuly 1983).
Additional assurance that the
conditions ecessary for safe storage
will be maintained until disposal
facilities are available is provided by
the Cammission's authority to require
continued safe management of the spent
fuel past the operating license expiration
or termination (0 CFR 50382). If a utility
should have technical problems in
continuing ib comitment to maintain

safe storage of its spent fueL NRC as the
cognizant regulatory agency would
intervene and the utility would be
required to ssure safe storage. If a
licensee fails financially, or otherwise
must cease ts operations the cognizant

state public utility commission would be

likely to require an orderly trafer to
another entity. The successor would
take over the hensee'a facilities and.
Erovided the conditions for transfer of
lcenses prescribed in NRC regulations
(10 CFR 50.0) wer met by the
succeeding entity, operation of the
original licensee's facilities would be
reover an
permitted to continu
orderly tranafer to a
c
oqanizatwould bemandatt
protect -subtantialcapital.

Federal action to take over stored spent

fuel from a defimct iliy or fne a
utiity that la rked tchnical competence
to aure safe storage is remote. but the
actionmxist (sections
authority for
lsc and 18 of the AtomCEnergy Act

of 195. a amended, 42 UC 2238,

usa).

Interim storage capacity may be
required for plants whose operating
licenses expire or ae terminated before
sufficient repos 0 capacity is
available. As discussed in the radonae

for the fifth finding the Nuclear Wate
Policy Act or la-hn es a n ber of
provisions to eare the rvallallty of
ntrim storage capacity for spet fuel
dring the perid before POeitoq
137).
operation (Secs. 1 tIn
PROlulons are ma fr F
government supplied interin srage
capacity (up to S0 ueric tons) for
civilian power reactors whose owne=s
cannot reasonably provide adeqnste
storage capacit.
In all cases where the Interim storage
is at a licensee's site. safemenagement
will be assured by compliance with RC
regulations and specific license
conditions. Where DOE provie the
Interim stormge capacity. except in the
use of existing capacity at Governmentowned faciities. DOE is to comply wih
any applicable requirements for
licensing or authorization" (Sec.
135(a](4)). If existing federally-owned
storage facilities are used. NRC Is
required to determine "that such use
will adequately protect the public health
and safety" (Sec. 135(aXl)). These
provisions of the Act would assure that
spent fuel will be managed in a safe
manner until repository 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 50, and
solidification and interim storage of high
ll waste would be provided for at
such facilities. For the foregoing reosons,
the Commission finds reasonable
assurance that high-evel waste and

spent fuel will be managed In a safe
manner until sufficient repository
capacity is available for its safe
disposal.
24 Fourth CamaussianFinding
The Commissionfinds reosonabk
cssurance that, Ifrecssi, spentfie)
genetedianyreactorc" e ed
safely ends withot igifcant
environer~tossucafor etleost S
t
yw b.ritlw px i'onf
ector*

=i rt

S
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reactorsspent fuel stoMe basin, orat

either onsite or offsite independent
spent fuel storage installations.
Although the Commission has
v
aonable assurance that at least one
\..,4iined geologic repository will be
available by the years 200709. 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 Zoo739. The Commission believes that this extended storage will not be necessary
for any period longer than 30 years
beyond the term of an operating 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 beyond 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 Commissior, five
ears prior to expiration of its reactor
t
aerating license, how the spent fuel
\-%-Aill 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 also 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 extended facility
operation. (c) the safety of dry storage.
and (d) potential risks of accidents and
acts of sabotage 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
experience in regulating storage of spent
fueL
A. Long-Term Integrity of Spent Fuel
Under Water 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
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its Position Statement. there are up to 18
years of continuous storage experience
for zircaloy-clad fuel and 12 years
continuous storage experience for
stainless-clad fuel (DOE PS p. IV-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 also support
this finding (AM. Johnson Jr., Behavior
of Spent Nuclear Fuel in Water Pool
Storage." (UC-70) Battelle Pacific
Northwest Laboratories BNWL-2256.
September 1977) pp. 10-11.171
The long-term integrity of spent fuel in
storage pools. which ha been confirmed
by observation and analysis, was cited
by industry participants (e g.
Consolidated Industry Group: PHS pp.
3-6; UNWMGEEI 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 a percent
of clad thickness would be corroded
after 100 years (A.B. Johnson, Jr.. "Utility
Spent Fuel Storage Experience." P.NLSA-6863. presented at the American
Nuclear Society's Executive Conference
on Spent Fuel Policy and its
Implications, Buford. Georgia (April 2-5.
1978). The American 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 a result of prior damage of the
fuel assembly. the pellets have been
inert t pool water an observation also
confirmed 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
Implications, Buford, Georgia (April 2-5.
1978)). Another Canadian study
concluded that "50 to 100 years under
water should not significantly affect
their (spent fuel bundles) integrity"
(Walker .F. "The Lonu-Term Storage of
Irradiated CANDU Fuel Under Water,"
AECL-6313 Whiteshell Nuclear
Research Establishment January 179).
This appraial was based on findings
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such as no deterioration by corrosion or
mechanical damage during 16 years of
storage in water, no release of fission
products from the uranium dioxide
matrix during 11 years of storage in
water, and no fission-product induced
stress corrosion cracking anticipated
during water storage at temperatures
below 100C (Hunt CEL. IC. 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 fuel after 11
years of pool storage, metallurgical
examination of zircaloy clad PWR and
BVLR high burn-up fuel after five and six
years in pool storage. and return of
Canadian fuel bundles to a reactor after
10 years of pool storage. Periodic hot
cell examination of high burn-up PWR
and BWR bundles over 6 years of pool
storage at the WAY.Fuel Reprocessing
Plant in Germany has also confirmed
that spent fuel maintains integrity under
pool storage conditions. Other countries
having favorable experience with pool
storage of zircaloy-clad spent fuel
include: the United Kingdom, 13 years;
Belgium. 12 years; Japan. 11 years;
Norway. 11 years; West Germany. 9
years: and Sweden. 7 years (op. cit. A.
B.Johnson. Jr.. p. 7). Programs of
monitoring spent fuel storage are being
conducted in Canada. the United
Kingdom and the Federal Republic of
Germany (DOE PS pp. IV-59 to IV-61;
NWNIG-EEI PS Doc. 4. p. 23).
The only fuel failures which have
occurred in spent fuel pools involved
types of fuel and failure mechanisms not
found a! U.S. commercial reactor
faci l:ies. e.g.. degradation of zircaloyclad metallic uranium fuel from the
Hanford N-Reactor as a result of
cladding damage in the fuel discharge
system. The system differs from the fuel
discharge systems of commercial
reactors. Moreover, metallic 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
1978. which involved stainless-steel-clad
gas-cooled reactor fuel (NRDC PS p. 92).
This is not pertinent to pool storage of
commercial spent fuel since the high
temperature conditions In a gas-cooled
reactor which can cause sensitization of
the cladding are not experienced by fuel
In boiling or pressurized water reactors
(op. cit. A.. Johnson. Jr. pp. 17-18).
Some participants did not agree that
there s anadequate basis for -
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confidence In safe extended-term spent
'fuel storage. Although agreeing with the
extent of experience cited by DOE and
"er participants, the Natural
urces Defense Council. for example.

Environmental Impact Statement on
Handling and Storage of Spent Light
Water Power Reactor Fuel." NUREG0575. August 1979; Vol.1, pp. ES-12, 4-10
to 4-17).

Although confidence that spent fuel
will maintain Its integrity during storage
for an 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
(NRDC PS pp. 68-02). A similar position
understood. Technical studies cited
was taken by the State of Minnesota
above support the conclusion that
(Minn PHS pp. 8-0). NRDC referred to
corrosion would have a negligible effect
the problem of the long-term storage of
during several decades of extended pool
spent fuel reported in the Windscale
storage. The Comnmission finds that this
Inquiry Report by the Hon. Mr. Justice
extrapolation Isreasonable and is
Parker. Vol. 1 pp. 29-30. However the
conclusion quoted from the report, when consistent with standard engineering
practice.
taken In context, refers only to
irradiated fuel from AGR (advanced
B. Structure and Component Safety for
gas-cooled) nuclear power plants. As
Extended Facility Operation For Storage
noted earlier, the conditions to which
of Spent Fuel in Water Pools
the fuel cladding Is exposed in gasQuestions were raised concerning the
cooled reactors differs from those in
adequacy of structural materials and
US. commercial light water reactors.
components of spent fuel storage basins
Moreover. the cladding of AGR fuel is
to function effectively during periods
identified as stainless steel in the
that are double those assumed in the
Windscale Inquiry Report. Only two
base design This concern was
commercial LWR nuclear power plants
in connection with the
operating i the U.S. today use stainless expressed
possible
necessity
for longer storage
steel clad. Most U.S. nuclear fuel is
times
if
permanent
disposal is not
zircaloy clad, and reactor operators
by
the
year
2008 (Del PS p. 4).
available
of
degradation
have not seen evidence
at
the
General Electric
The
experience
WR spent fuel, either zircaloy or
Company Morris Operation in Illinois.
;ess steel clad. in storage pools
where a mechanical failure caused
V h~Aeor Technology. "Spent Fuel
water to leak Into the
Siirage Experience." A.B. Johnson. Jr.. P. contaiminated
was
cited as an example
environment,
as
. Vol. 43. Mid-April 1979). Further.
of an unforeseen failure that could
stated earlier cladding degradation
jeopardize the safety of spent fuel
caused by stainless steel sensitization in storage (NECNP PS p. 65). A generic
an AGR high temperature environment
p roblem regarding pipe cracks in
is not pertinent to the lower temperature
brated water systems at PWR plants
environment of LWRs. Therefore, the
was also cited am evidence of
problem of long-term storage of spent
uncertainty that long-termn interim
fuel reported in the Windscale Inquiry Is storage would be safely accomplished
not relevant to US. spent fuel.
without modification and fuel shuffing
After expiration of a reactor operating NECNP PS p. 64). The Commission notes
license, the fuel storage pools at the
that the latter problem was discussed in
reactor site would be licensed under 10
detail In the Atomic Safety and
CFR Part 72. The requirements of 10 CFR Licensing Board Notification. Pipe
Part 72 provide for operation under
Cracks In Stagnant Borated Water
conditions involving a careful control of Systems at PWRs" dated August 14,
pool water chemistry to minimize
1979. In the ASLB consideration of a
corrosion. The required monitoring of
proposed licensing amendment to permnit
the pool water would provide an early
modification of a spent fuel storage pool
warning of any problems with defective
(11 NRC 245 (19801 The Notification
cladding, so that corrective actions may referrd to by NECNP indicated that
be taken. Experience indicates that.
cracks had occurred in safety-related
under licensed storage conditions,
type-304 stainless steel piping systemns
significant releases of radioactivity are
which contained stagnant borated
water. Apparently, the cracking was
highly unlikely. The Commission is
confident that the regulations now in
attributable to stress corrosion caused
place will assure adequate protection of by the residual welding stresses In heatthe public health and safety and the
affected zones. The NRC staff review
enviroment during the period when the
found that such cracking was not
fel is in storage ("Final Generic
directly related to spent fuel pool

Yt.4sed that more experience Is needed

btiore one can be confident of safe
extended storage. NRDC considered the
length of storage experience cited by
DOE as insufficient to establish that
spent fuel can be stored safely for
periods well in excess of 40 years

modifications and that necessary
repairs could be readily made. The staff
concluded that cracks in low-pressure
spent fuel cooling system do not have
safety significance.
Extensive experience with storage
pool operation has demonstrated the
ability of pool components to withstand
the operating environment (DOE CS pp.
11-145 to 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. 4. 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 number 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 as the racks
are designed to withstand extreme
ph.sical conditions set forth in NRC
licensing requirements. These include
seismic hydrologic, meteorological and
structural requirements" (UNWMG-E
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 Safeguards 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 a 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, as part of their
continuing maintenance of storage
facilities, to replace defective
components in a timely way. if needed.
so as to avoid any safety problems.
Some participants (eg. NECNP PS pp.
63-63: Minn PHS pp. 8-; and Del PS p.

4). do not place the same weight which
the Commission does on experience at
spent fuel storage facilities and on
studies cited by DOE and certain others
which support the argument that the

structural integrity of these basins can
be readily maintained (DOE CS pp. 11145. M-13; UNWMG-EE PS Doc. 4 p.
19). The disagreements appear to center
largely on the extent to which present
experience may be relied upon as a
basis for predict the safety of spent

j
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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
ywell understood. The resulting changes
in fuel cladding and pool systems and
components are gradual and thus
provide sufficient time for the
identification and development of
remedial action without subjecting plant
personnel or the public to significant
risk. The fuel storage racks are designed
to maintain their ntegrity for many
decades; if they fail in any way. they
may be replaced. There are a 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
extens' .e operating experience with
many storage pools adequately supports
predctiuns of long-term integrity of
storage basins.
The Commission concludes that the
experience with spent fuel storage
pro%ides an adequate basis for
confidence in the continued safe storage
of spent fuel In water pools either at or
away from a reactor site for at least 30

K>

ycars 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
Commission notes that dry storage of
spent fue has also been addressed to a
Jir ted extent (e.g.. DOE PS pp. IV-12 to
"I-2and IV-63 CS p. 11-147. PHS p. 8UNWMC PS Doc 4 pp. 16-17 and CS pp.
11-6-. Tr. pp. 6972). The NRC's
regulation 10 CFR Part 72 specifically
covers dry storage of spent fuel (Section
72.2(cll. and experience with dry storage
was a subject of public comment in the
rulemaking ("Analysis of Comments on
10 CFR Part 72." NLTREG-0587. pp 11-12
to 11-131. NRC reports. the "Final
Generic Environmental Impact
Statement on Handling and Storage of
Spent Light Water Power Reactor Fuel"
NLUREG-0575) and "Dry Storage of
Spent INLclear Fuel. A Preliminary
Survey of Existing Technology and

Expericrce" (NUREGICR-1223) which
hase b5fn referenced in this proceeding.
examined potential environmental
imnpacws and experience with interim dry

storage of spent fuel. The GEIS (Final
Ger.ric Environmental Impact
Statement on Handling and Storage of
Spent Light Water Power Reactor Fuel.
NUREG40575. Vol. 1. p. -2. August
1979) contained the conclusion that the
use of alternative dr passive storage
techniques forae d fue no being

Investigated by the Department of
Energy. appears to be as feasible and
environmentally acceptable as storage
of spent fuel in water basins. Prior to the
adoption of Part 72. dry storage of
Irradiated fuel had been licensed under
Part 50 at the Hallam sodium graphite
reactor. Dry storage is also presently
licensed under Part 50 at the Ft. St.

Vrain high temperature gas reactor.
Although the number of years of
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discussed. Tests conducted to verify the
integrity of zircaloy cladding have not
indicated any degradation in dry storage
(p. 27). In summary. the report states
(pp. 44-45):
4
Operating Information is available from
fueled dry well, silo vault. and metal cask
storage facilities. Maximum operational
histories are:

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.
renewable filters. and cooling systems
to maintain safe storage. Favorable
water chemistry must also be

maintained to retard corrosion. On the
other hand, dry storage reduces reliance
upon active 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
available for examination and the
evaluations discussed below suggest
that the favorable results of up to almost
two decades of dry storage experience
with non-LWR spent fuel can also be
obtained for LWR spent fuel in
adequately designed dry storage
installations.
A recent review of dry storage

experience by A.B. Johnson. Jr.. et al. in
"Behavior of Spent Nuclear Fue! and
Storage Componen's in Dry Interim
Storage" (PNL-4189. August 1982).
provides an update of dry storage
activities, particularly with respect to
zircaloy-clad spent fuel In this report.
(pp. 18-24) the experimental data base
for non-zircaloy-clad spent fuel.
including stainless steel clad fuel and
the data base for zircaloy-clad fuel are
'S~e fir example. K.Einreld and 1.Fleish. "Fuel
S-nare in the Federal Republic of Germany; and
R.I.Steffen and l13 Wright. -Westinghouse
Advanced Energy Systems DMvision. Proceedings
or the American Nuclear Society's Topical Meeting
on Options for Spent Fuel Storage. In Savannah.
Georgia. September 20 through a. 1982 also A.

Ihnson Jr.. E.R. Gilbert. and R.3. Guenther.

"lehavlor oftpent Nuclear Fuel and Stoae
System Components in Dry Interim Storage," PNL419. August 1Wl2
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Operational history with interim storage In
metal casks is minimal. however there is
extensive expenence with metal shipping
casks. In addit;on. metal storage casks have
been designed and tested. and cask tests with
irradiated fuel are currently under way in the
Federal Republic of Germany and are
planned in Switzerland and the United
States. The integrity of zircaloy-clad fuel in a
given demonstration test is relevant to
predicting fuel behavior in other dry storage
concepts under similar conditions.
Information on experience with dry
cask storage in other countries is also
becoming available. K. Einfeld and 1.
Fleisch's paper. "Fuel Storage in the
F deral Republic of Germary"
discussed the results of dry storage
research on spent fuel in an inert
atmosphere. They note on page 3 of their
report:
Several tests have been cconduc'c 'LIveri'y
the Integrity of LWR spent fuel claddmit in
dry storage. To date none of the integrity
tt.mis has indicated that the cladd:ng is
degrading during long-term sorage. Evcn

under conditions more severe than in the
casks, the fuel shows no cladding failures.
From the tests listed in Table 11it can be
conrluded that dry storage under cask
conditions even with starting temperatures to
4O' C i not expected to cause cladding
fdiiures 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 technical scale demonstration program
with a fuel CASTOR cask is underwity in the
FRG since March 1982. The 26 assenmiiies
which are subject to that program orainate
fiom the Wurgassen boiling water reactor.
They resided in the core during 4 cycles of
operation. burning up to about 27.8 GWVD/t U.
The general objectives of the
demonstration with a fully instrumented cask
and fuel bundles are the verification of cask
design parametars. the operational
experience Incask 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 locations.
The operational experiences and
corresponding test data confirm the
'essumptions made about the cask concept
ad the cask loading and handling procedure.
addition, the technology data base for
.
perating an interim storage plant 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 about one year decay time were
within the expected range.
-The total radiation shielding
characteristics (<10 mrem/h) are
verified in practice" (references
deleted).
The authors conclude:
The realition of the transport/storage
cask concept which is well under way in the
Federal Republic of Germany. will provide
sufficient interim spent fuel storage capacity
with the facilities planned or under
construction. Dry interim storage is a proven
technology and thus it constitutes an
essential step in closing the backend of the
nuclear fuel cycle.
R.J. S~effens and .E.Wright's paper'.
'Drywell Storage Potential." discussed
drywell storage experience with
pressurized water reactor spent fuel at
the Nevada Test site. On page 6 of the
per the authors note:
nother drywall performance assessment
N-._ethod being employed during the
demonstration storage period is that of
periodically monitoring the storage canister
atmosphere for fission products. specifically
1krypton45 gas. Samples drawn to date have
shown no detectable concentrations of this
product after approximately 3 years of
storage. indicating a maintenance of the fuel
cladding integrity.
A third paper presented at the same
Topical Meeting, by ER. 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 2986 a major fraction
of the US. PWR spent fuel inventory that was
placed In water storage before 981 can be
stored in dry storage facilities below 150 to

K J

zo

C.

The LR fuel Inventory offers good
prospects that the thermal characteristic of
consolidated fuel will be acceptable for dry
storage by proper selection of fuel.
'Proceedings of the American Nuclear Soclety's
Topical Meeting on Options for Spent Fuel Storage.
in Svannah. Georgia. September 2 through l

Dry storage of LWR fuel with defective
cladding may be tolerable in inert cover
gases or at temperatures below the threshold
.for significant oxidation in oxidizing cover
gases. The range of acceptable storage
temperatures 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
Storage" (PNL-4189). page xvil:

several decades of extended dry
storage. The Commission's confidence in
the safety of dry storage is based on an
understanding of the material
degradation processes. rather than
merely on extrapolation of storage

Operational problems in vaults and dry

spent fuel at reactor sites for at least 30
years after expiration of the plant's
license.

wells have been minor after up to

yr. of

and 7 yr of silo
experience suggests that decades of
satisfactory operation can be expected
Demonstration tests with Irradiated fuel in
metal storage casks are just beginn but
metal shipping casks with mid steel
chambers have been used since the id.
I940s. Metal storage/shipping tasks have
succesfully survived fire, drop. and crash
operation (in 1982.

tests.

Thus, with respect to the storage of
spent fuel under dry conditions at
storage installations located either at

reactor sites or away from reactoruites.
the Commission believes that current
dry-storage technology is capable of
providing safe storage for spent nuclear
fuel. The modular character of dry.
storage nstallations 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 develop
facilities to demonstrate, dry storage of
spent nuclear fuel Although this
provision indicates a 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 (eg..

maintenance of systems and
components. prevention of material
degradation. protection 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 technical studies cited above
support the conclusion that corrosion
would have a negligible effect during

experience-together with the
recognition that dry storage systems are
simpler and more readily maintained.

For these reaions. the Commission is
confident that dry storage installations
can provide continued safe storage of

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 spent fuel in the
storage pool environment. and the
absence of reactive phenomena"driving forcei"-which may result in
dispersal of radioactive material.
Reactor storage pools and independent

spent fuel storage installations have

been designed to safely withstand
accidents caused either by natural or

man-made phenomena. Even remote

natural risks such as earthquakes and
tornados and the risks of human error
such as In handling or storing spent fuel

are addressed in the design and
operational activities of storage
facilities and in NRC's licensing reviews
thereof under its regulations. Under 10
CFR Parts So and 72 spent fuel is stored
in facilities structurally designed to

withstand accidents and external

hazards. such as those cited above and

to preclude radiation and radioactive
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
maintain 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 benin storage environment
result In spent fuel storage being an
activity with very little potental or

.
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maintain Its ntegrity under storage
conditions. a capability verified in
extensive technical studies and
experience: the extreme thermal and
chemical stability of the fuel form.
t
enriched uranium oxide pellets: the long-ftlities have operated with few serious
of
term capability of spent fuel storage
with
the
objective
operators.
problems (DOE PS at IV-56 to IV-57;
minimizing the opportunity for human
facilities to dissipate spent fuel heat and
VNX\1^.UGEE1 PS Doc. 4 p. 26). In these
error. Unlike the accident at the Three
retain any radioactive material leakage:
rases. the events at spent-fuel pools
Mile Island reactor. human error at a
and the relatively straightforward
Erve been manageable on a timely
techniques and procedures for repairing
spent fuel storage installation does not
basis. S;m.arly. dry slorage of spent
have the capability to create a major
spent fuel storage structures. replacing
fad, as discussed in Section C above.
radcological hazard to the public. The
defective components or equipment. or
ap-'ears to be at least as safe as ater
absence of high temperature and
undertaking other remedial actions to
'anoi soraee. A discussion of risks
provide
would
that
conditions
assure containment of radioactivity
pressure
is
provided
fuel
storage
related to spent
a driving force essentially eliminates the (A.B. Johnson. Jr. 'Behavior of Spent
below.
likelihood that an operator error would
Nuclear Fuel in Water Pool Storage".
Comments from participants on the
lead to a major release of radioactivity
(UC-70) Battelle Pacific Northwest
subject of accidents and their potential
(DOE CS pp. 11-156 to 158). In addition.
Laboratories (BNWL-2256, September
consequences at spent-fuci storage
features incorporated in storage
197)). These factors contribute to the
facilities included a description of
facilities are designed to mitigate the
assurance that spent fuel can be stored
nonspecific references to rumerous
consequences of accidents caused by
for extended periods without significant
"arctdents" in spent-fuel storage
human error or otherwise (DOE PS IVimpact on the public health and safety
fad i.tmlt. a dscussion of cases of leaks
34).
and the environment. Moreover any
and .ertcnt releases of
The possibility of terrorist attacks on
storage of spent fuel at Independent
ccnta'runated storage pool water. and a
nuclear facilities was advanced as an
spent fuel sorage installations or
surqestic'n that waste storage should be
argument against the acceptability of
reactor sites beyond the operating
physically separated from reactor
extended interim storage of spent fuel
license expiration will be subject to
operation to reduce the risk of damage
(NRDC PS p. 90). The intentional
licensing and regulatory control to
to the storage facility in the event of a
sabotage of a storage pool facility is
assure that operation of the storage
reactor accident. and vice verse (NY PS
possible. and INRC continues to
facilities does not result in significant
pp. 102-107; OCTLA PS p. 12). The State
implement actions to further improve
impacts to the public health and safety.
of New York. In its discussion of
security at such facilities. The
For the reasons discussed previously
potsib!t accidents at spent-fuel storage
consequences would be limited by the
2.4 A through D above), the
'(Sections
prls O:'nd rencrts of an accident in the
icadities that, except for some gaseous
Commission also concludes from the
Sen et rUnion that is believed to have
content
radioactive
the
products.
fission
record of this proceeding. that storage of
.vweved reprocessing plant wastes
of sopent fuel is in the form of solid
spent fuel either at or away from a
K ,:;'redin tamks at a wdste storae
ceramic material encapsulated in highreactor site for 30 years beyond the
(NY I'S pp. 10--1..31. The
and
stored
metal
cladding
tnteg i y
operating license expiration would not
so- m rud: enstructed f-.>n limi.ted
underwiAer in a reinforced concrete
res.1t in a significant impact to the
Gae. e..r.-! bf comPared to the storage
structure. Inder these conditions the
environment or an adverse effect on the
of cvrda..ir ein metal cladding. placed radioactive content of spent fuel is
public health and safety. The
ir, water t.raee poo!s. The issue raised.
relatively invulnerable to dispersal to
Co mission's findings are also
Ii;; ref-re. it ro ieievant to this
the environment (Finai Generic
supported by NRC's experience in more
r4.; i d . Te rieed for continued
Environmental Impact S-atement on
than 80 individual safety evaluations of
of pool storage facilities
and Strage of Spent Light
Handling
spent fuel storage facilities conducted in
ren :i\:endvd time period was
Water Pcwer Reactor Fuel NLTREGrecent
years. The record Indicates th3t
s.ansidered by scrnr participants as
0;5. Vol. 1.). Sirilarly. dry storage of
s pnrential h.2rard toe-tause of
signif cant releases of radioactivity from
spent fcel in dry wells, vaults, silos and
spent fuel under licensed storage
tileo tn.rf .sed pnssib;it of Kma:n
metal casks Is also relatively
condetions are highly unlikely. This is
e'-'"'s or misranapg.mient (.NRDC PS pp.
invulnerable to sdbotage and natural
t-9~. The S:.e of New York
primarily attributable to the resistance
disruptive forces. because of the weight
of the spent fuel to corrosive
characlermzed the Thrce Mile Island
end size of the sealed. protective
mechanisms and the absence of any
I Post'lr 3cc.de::1 as causd by multiple
may include 100-ton
which
enclosures
tChn:ca! an' hun.an faiiures. and
conditions that would result in offsite
steel cesks, large concrete lined nearp.trulbted that such fegures are
dispersal of radioactive material. The
surface caissons and surface concrete
Commission concludes that the
p. :s Ic at storage facilities. and v.ould
silos (NlUtREGICR-1223. p. IVre Ult n serious. off s'to consequences
possibility of a major accident or
E. Summary
'NY Sp. 101).
sabotage with off-site radiological
impacts at a spent-fuel storage facilit is
to
In summary. the Commission finds
Thcse observations do not ap
extremely remote because of the
that spent fuel can be stored safuly at
tde acr.aunt of the nume out surety
characteristics of spent-fuel storage.
independert spent fuel storage
Lr. yses that have beer made of water
These include the inherent properties of
pa.1 storage and of altarrnatv'e lon;-term installations or at reactor sites for at
the spent fuel itself, the benign nature of
least 30 years beyond the expiration of
ore- me~bods which have
the water pool or dry storage
reactor operating licenses. This finding
dr=A;:.streacd srage to be both safe
is based on extensive experience and on environment and the absence of any
and environmentally acceptable Of
conditions that would provide a driving
many factors that are not site-specific.
course. the possibility of human error
force for dispersal of radioactive
These factors include the substantial
cannot be completely eliminated.
material. Moreover, there are no
capability of the fuel cladding to'
.However. Commission regulations (e.g.,
i
I
,\ lwee'
&Averselyaffecting the environment and
the public health and safety. While any
sv'?em employing high technology is
subject to some equipment breakdowns
.rT accidents. water pool storage

10 CFR Part 55: 10 CFR Part 72 Subpart
11 include explicit requirements for
operator training, the use of written
procedures for all safety-related
operations and finctions In the plant.
and certification or licensing of

a
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sis~nificant additional non-radiological
impacts which could adversely affect
the environnenl if spent fuel is stored
en oid the expiration of operating
r-ses for reactors The nonIdiological environmental impacts
associated with site preparation and
.corstruction of storage facilities are. and
wil! continue to be. considered by the
NRC ai the time applications are
seLZtived to construct these facilities.
which are licensed under NRC's
regulations in either 10 CFR Part 50 for
reactors or 10 CFR Part 72 for
independent spent fuel storage facilities.
The procedure to be followed in
implementing the Commission's generic
determination Is the subject of
rulenaking which the Commission has
conducted.
2 3 Fifth Commission Finding
J. Commission finds recsonoble
c tF nce that safe independent onsite
spel fuel storage or cA'sie spent fe!
smok~..'e will be mode ovailoble if such
; loroge capacity is needed.
The technology for independent spent
fuel storage installations as discussed
uider the fourth Commission Finding is
available and demonstrated. The
'egu'atirmns and licensing procedures are
in place. Such installations can be
cons ructed and licensed within a five-ar ":me interval. Before passage of the
uclear Waste Policy Act of 1982 the
'r.mission was concerned about who.
nyicre. wooid take responsibility for
vr.
dmp.g such installations on a timely
i'dSk VTh.
the ndustry was hoping for
e rnyr.er! comritment the
Adinino-Isralion had discontinued efforts
tce pre- tie thre soraqe facilities ITr.
rpo -i -R5 Te Nu-lear Waste Polcy
t.9
stab:.shes a national policy
Ai: .;.
Lfr Wicirg atorage facilities and thus
h: , i tc !esolve this issue and assure
a- s:rage capacitv will be available.
t':.. to March 1981. the DOE was
pursueng a program to provide
t;rr.vary storage in off-site. or awayfrom-re3ctor (AFRI. storage
irr!alh.:ions. The intent of the program
%vaslo provide flexibility in the national
waste disposal program and an
al:ernetive for those utilities unable to
expand their own storage capacities
[DOE rs p. 1-i1- DOE CS P. 11-66).
Co:o.inquently. thp participants in this
pro-ed.rg assumed that. prior to the
.sv-; _5it;.- of a repository. tie Federal
government would provide for storage of
spent fuel in excess of that which could
be stored at reactor sites. Thus. it is not
surprising that the record of this
proceeding prior to the DOE policy
change did not indicate any direct
Commitment by the utilities to provide
FR storage. On March 27. 1981 DOE

placed in the record a letter to the
Commission stating its decision "to
discontinue its efforts to provide Federal
iovemment-owned or controlled awayfrom-reactor storage facilities." The
primary reasons for the change Inpolicy
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 a general commitment on the
part of industry to do whatever is
necessary to avoid shutting down
reactors or derating them because of
filled spent fuel storage pools. While
industry's incentive for keeping a
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 federallysponsored away-from-reactor (AFR)
storage was basically a commitment to
do what is required of it with a plea for
a clear unequivocal Federal policy (Tr.
pp. 157-159). The Nuclear Waste Policy
Act of 1982 has now provided that
policy.

The Nuclear Waste Policy Act defines
public and private responsibilities for
spent fuel storage and provides for a
limited amount of federally-supported
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 storage facilities onsite and by
timely additions of new onsite storage
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. 132(a)). 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. andl
or the construction of new storage
capacity at any reactor site (Sec.
135(al(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. 136(a)(1)). However.
such contracts may be authorized only if
the NRC determines that the reactor
owner or operator cannot reasonably
provide adequate and timely storage
capacity and is pursuing licensed
alternatives to the use of Federal storage
capacity (Sec. 135(b)). Further any
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 a
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 transportation 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 level
radioactive waste or spent nuclear fuel
in monitored retrievable storage
fac;lIties is an option for providing safe
and reliable management of such waste
or spent fuel."f By June 1.1985. the
Secretary of Energy must complete a
de aied study of the need for. and
feasibility of. such a facility and submit
to Congress a proposal for the
cons truction of one or more such
fac lities. The Act also directs the
Secretary of Energy to establish a
demonstration program. in cooperation
with the private sector, for the dry
storage of spent nuciear fuel at reactor
sites and provide consultative and
technical assistance on a cost-sharing
basis to assist utilities lacking interim
storage capacity to obtain the
construction. authorization and
appropriate license from the N`RC. Such
assistance may include the
establishment of a research and
development program for the dry
storage of no more than 300 metric tons
of spent fuel at federally-owned
facilities (Sec. 212 (a)(b)(c)).
The Commission's confidence that
independent on-site and/or off-site
0AcoOrdingly. the Commission has publshed

proposed -Criteri and Proceduies for Deteminur.

the Adequacy ofAvailable Spent Nuclear Fuel
Storase Capawy 10 CFR Pan 53448 Ffi tom4.
April a

w3.
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storage capacity for spent fuel will be
available as needed is further supported
by the strong likelihood that only a
portion of the total spent fuel generated
will require storage outside of reactor
storage basins (DOE PS pp. V-3 to V13). Estimates of the amount of spent
fuel requiring storage away from
reactors have declined significantly over
thie duration of this proceeding (DOE
March 27. 1981 letter from 0. Brown 11.
DOE Office of General Counsel to M.
Miller NMfC. Presiding Officer in this
proceeding).
DOE reported that cummulative spent
f'el discharges. previously estinated as
100.COC metric tons of uranium (MTU).
d.'opDed to 72.000 MT% through the year
2000. Projected requirements for
additional spent fuel storage capacitq
beg n in 1986 (instead of 1931) and
increase to 9500 TUTU per year by 197.
Earlier projectlors indicated a need for
IV3o.0 MTU per year for additional
storage capacity in 1997. DOE pointed
out that additional storage requirements
could be satisfied in a number of ways.
including: (a) Use of private existing
AFR storage facilities; (b) construction
of new water basins at reactor facilities
or away from reactor facilities by
prfiale industry or the utilities; (c)
trarishipment of spent fuel between
reactors operated by different utilities:
(di disassembly of spent fuel and
storage of spent fuel rods in canisters:
and (e) dry storage at reactor sites.
Sobsequertly. DOE published new
es'imndtes for additional spent fuel
storage czpacity (Spent Fuel Storage
Requirements". DOE/RL-82-1. June.
1982). These estimates show a maximum
required away-from-reactor (AFF )

transshipment of fuel from one reactor
basin to another basin owned by the
same utlity. 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
second 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 a 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 assumed the use of
newly developed technology, such as
fuel rod consolidation.
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. 1983J.
The additional required storage capacity
of 13.000 metric tons of uranium
projected In the second column for the

irrrlement AFR storage if necessary
using one of the several feasible spent
fuel storage alternatives is evident from
the responses of the utilities the nuclear
industry, and associated groups (i.e.. tr.

year 2000 is less than 25% of the total

PI IS Pre-Hearing Statement

quantity 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.

additional needed storage capacity Is
shown In the third column, which takes
into account the possibility of
IDOEs planning-base studies assume maximum

basin re-rckmng ci reactors and the maintenance of

huiIcore reserve in reactor basins.

L

Based upon the foregoing. the
Commission has. then reasonable
assurance that safe independent onsite
or offsite spent fuel storage will be
available if needed. The technology is
demonstrated and 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 storage

capacity to augment that provided by
industry. Further, the amount of fuel
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

Commissioners
Participants have been identified by

the following citations:

I.-ADDTIONAL CUMULATIVE SPENT
FUEL STORAGE REQUIREMENTS. OVER AND C;:tat,'nandParticipant
ABOVE CURRENT AND PLANNED STORAGE AT AIChE-American Institute of Chemical
Engineers
REACTOR STORAGE BASINS (METRic TONS
ANS-Amnerican Nuclear Society
OF URANIUM)I
AEG-Association of Engineering Geolog:pas
A!F-Atomic Industrial Forum. Inc.
bodeW'ral
Maos um
ho b~et
-Bech-Bechtel.National. Inc.
;n cIrei
wraconv 04
erazw
CDC-California Department of
e

wdnum of spent fuel in the year 1997.

published planning-base case. The
information in Table I below is
excerpted from DOE/RL-83-1 and
pros ides 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 additional storage
capa-ity needed if maximum re-racking
is c'nducted at existing or planned
r fJctrr basin storage pools. The storage
caaJcily needs shown in the second
colunin are somewhat smaller than in
the first column. A further decrease in

p. 259).

Tr. Transaction of lanuary11l1982
public meeting with the

TABLE

slorace Clpacit. of 8610 metric tons

This Is a decline from DOE's previously
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1590
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CPG-Consurrers Power Company
D'-State of Delaware
DOE-U.S. Department of Energy
ECNP-Environmental Coalition on Nuclear
Power

CE-Genera! Electric Company
1' o:
90 Ii--St.te of Illinois (PS includes Roy
Ss_
* __550,
90.
510
.5 _
1OO
.56
*!
affidi. it)
to
5i.0
ax
5.5.0:
Lewis-Marvin 1.Lewis
1.76
*1300
10370
110

' F
6a1.sge btoureme
*1121m
5.ID ro RL43-. PAtenudj

Lcbroet-Dr. William A. Lochstet

4OI
,O3

f

DOECRS.

In response to the Commission's
Second Prehearing Memorandum and
Order (Nov. 6. 1981) the participants
commented on the significance to the
proceeding of issues resulting from the
DOE policy change on spent fuel
storage. The utilities generally limited
their written responses to a restatement
of the safety of interim storage and an
affirmation of the technical and
practical feasibility of the alternatives to
Federal AFR storage facilities. An
implied commitment by industry to

Xtinn-State of Minnesoto
MIAD-Mississippians Against Disposali
NECP-%New England Coalition on Nuclear

Poll ation

N=-Neghborm for the Environment (PS
hiclades papers by Dornsife. Rae. a1'

S::ahl)
N1RDC-Xtatural Resources Defense Co:.-.;L
Inc.

NY-State of New York
IThe Commission considers this transcript t be

part of the administrative record in this rulemaking.
However the transcript has not been reviewed fir
sccurcy by the Commission on the participants
and therefore Is only an informal record of the
matters discussed.
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OCILA-Ocean County and Township of
Lower Aloway Creek

Ohio-4ate of Oio

SC-Stte of South Carolina

SEZ-Scientits and Engineers for Secure
Energy. Connecticut Chapter
\.,J/SHL.-S~fe Haven. Ltd.
SMP-Senslble Main Pwer. Inc.
TVA-Tenaessee Valley Autbority

i

.

UNWMG-WE-tiity Nuclear Waste

Managment Goup-Edison Electic
Institute

USGS-United Stats Geological Survey
Vt-State of Vermont
Wig-Slate of Wisconsin (PS includes
commenta by Deese. Mudrey. Kelly. and
Leveraice)

UGti-e UtiiLties Group (Niagara Mohawk
Power Cop. OIAha Pubic Power Disbria
Power Authority of tke State of New Tork.
and Public Service Company of kniaa
Inc.)
IFR Doc- &-Z= Kd

4O4f 6. sal
SILLG cam 7511I-1

10 CFR Parts 60 and 61
Requirements for Lcenwe Actions
Regarding th Disposition of Spent
Fuel Upon Expiration of eactr
Operating Lcenms
AcENcr.Nuclear Regulatory
Comfiission.

ACTON Final rule.
SUmMARY: The Nuclear Regulatory

1}

,

Commission is amending its regulations
o incorporate the following provlslons
lThe Commission has reasonable
assurance that no significant
environmental impacts will result from
the storage of spent foel 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 connectiom with the issuance
or amendment of an operating license
for a nuclear reactor or In connection
with the issuance of an initial license or
an amendment to an Initial license for
an Independent spent fuel storage
installatiori (2)Operating nuclear power
reactor licensees are required no later
than Syears before expiration of the
reactor operating license, to submit for
NRC re.iew and approvaL their plans
for managing spent fuel at their site until
the spent fuel s transferred to the
Department of Energy for disposal.
EFF£CTIVE DATE November 29 1984.
FOR FRTHER INFORMATION CONTACT.

Dennis Rathbun or Clyde Jupiter. Office
of Policy Evaluation. U.S. Nuclear
Regulatory Commission. Washington.
D.C. 20535 telephone (202) 634 or
sheldon Trubatch. Office of te General
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whether he sreasenable assurance
that the fuel can be stared safy at the
site beyond those date." Id at 41& The
Court noted that "the breedth of the
SUJPPU
TARY EFO.MATIOW.
questions iwolved and the fact that the
Backrund
ultimate determination can never rise
By a Notice of Proposed Rulemaking
above a p
c suges that the
dated October 25. 179 (44 FR eS1). the dete naon
be a kind of
Nuclear Regulatory Commission
legislative
nM for which
(ICommission or NRC) began a
sulemaking woud saffloe." Id. at 417.
generic nesig
proceeding "to
Tbe Coal agreed that the Commission
rea s degree of confidence that
may proceed b these matters by
radioctive wastes produced by nuclear generic deieomtions " 1d at 419.
facilities will be safe dispoed of. to
Accord. PotomocAlliance v. HAC, 682
determobe when any such dipol will
F.2d 1030 Pf:C Cr. 190).
be available. and whedier Irat wastes
Amevdassa IaP at S
ca be safely stored umfil they are saf
disposed of." This proeeding became
Elsewhere In tis Issue, the
known as the "Waste Confidenc*"
Commission announced the conclusions
rulemaking proceeding, and was
Itreached In the Waste Confidence
conducted partially re
to a
rulemakigpree g The Commission.
remand by the UnitedStates Court of
found that eie e reasonable assurance
Appeals for the D.C. Crcut. State of
that one or more mied geologic
iftrresatav. ARC, 02 P.d 422(1079)
repositories for commercial high-level
Staie of Minnesota involved a challenge radioactive waste and spent fuel will be
to license amendmns to perit the
available by 2OT-20. However, some
expansion of spent fuR pool soAge
reactor operating licenses may expire
capacities at twro ool pvrplants.
without being renewed or sone reactors
It was contended that uncertainty
may be permanently shut down prior to
regarding ultimate disposal o
this period. Since independent snt fuel
commercial nuclear wastes required the storage lastafons have not yet been
Coisson to consider the safety and
extensive byt teveloped there Is then a
environmental implications of storing
probability that sme onsite spent fuel
spent fuel in the pools for an indefinite
storage after license exiration may be
period following expiration of the
necessary or appropriate. In addition.
plants' operating licenses The
the Commission also realizes that some
Commission had excluded consideration spent fuel may be stored in existing or
of such long-term onsite storage from
new storage Instanationa for some
the license amendment proceedings.
period beyond 20C7- .
relying on its earlier finding (42 FR
The Commisiom hereby adopts a rule
34391 July 5 1977) that safe permanent
provding
that the environmental
disposal of reactor wastes would be
Impacts of at-reactor storage after the
available when needed.
The Court of Appeals agreed with the termination of reactor operating licenses
need not be considered in Commission
Commission that in accordance with
proceedings related to issuance or
the "rule of reason" mplicit in the
amendment of a reactor operating
National Environmental Policy Act
license. Ths rule has te effect of
04EPA) impacts of extended on-site
continuing the Commission's practice.
storage of spent fuel need not be
employedthe proceedings reviewed
considered in licensing proceedings
tn State of Minnesota. of limiu
unless such storage was reasonably
Foreseeable and not merely a theoretical considerations of environmentalImpacts
of spent fuel storage in licensing
possibility. Tle Court held however.
proceedings to te period of the license
tat the Commission's statement of
in question and not requiring the NRC
reasonable confidence in the timely
staff or the applat to address the
availability of waste disposal solutions
impacts of extended storage past
was "not the product of a rulemaking
record devoted expressly to considering expiration of the license applied for. Te
rule relies o te Commission's generic
the question" and furthermore did not
address the particular problem whether determination in the Waste Confidence
proceeding that the licenzed storage of
disposal solutions would be available
spent fuel for 30 years beyond the
before the expiration of plant operating
liceases. Id. at 417. Accordingly. the DC. reactor opeating license expiration
Circuit remanded to the Commission for either at or away frm the reactor site s
feasible. gafe, and would not result in a
determnaatbnrI "whether there Is
significant impact on the environment.
reasonable assurance eat an eff-ite
storage solation will be avalable by the For the reasos dimA In the Waste
amadso
s~ heCamajssior
years 2100-S.
to expire Woo of 1he
believes there kwwsewo e esnce
plants' enV*4hcen
und lfKCounsel, U.S. Nuclear Regulatory
CommxissioL Washington. D.C. 2055S
telephone 202) U-=4.
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that adequate disposal facilities will
become available during this SO-year
period. Thus. there is no reasonable
probability that storage will be

unavoidable past the 30-year period in
hic~ih the Cwrlmlssion has etennined
sthat
torage impacts will be
insignificant
The ame safety nd environmental

considerations apply to fuel storage
installations licensed under Part as
for storage in reactor basins.
Accordingly. in licensing actions
involving (a)the storage of spent fuel in
new or existing facilities or (bJ the
expansion of stor e capacity at
existing facilities te 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 applied
for need not be addressed in any
environmental report. impact statement.
Impact assessment, or other analysis
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
are supported by the record in NRC's
Waste Confidence proceeding and by
NRCs 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 and the
absence of any conditions that would
provide a driving force for dispersal of
radioactive materiaL The nonndiological environmental impacts
associated 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 So for
reactors or 10 Part 72 for independent
spent fuel storage installations. There
are so significant additional nonradiological Impacts which could
adversely affect the environment for
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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 (a). (b) and Ic) as
well as conforming amendments in
Ii 51.30(b). 51.53 (a) and (b). 51.81 51.80.
51.95 and 1.97. Paragraph 51.23(a) i a
restatement of a final generic
Commission determination (elsewhere
In this issue) based on the Waste
Confidence rulemaking proceeding.
while I 5.23 (b) and (c) establish the
procedures for implementing that
generic determination In individual
licensing cases.
Amendment to Part So
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 procedure 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 a safe and
environmentally acceptable manner.
The Commission amends £ 50.54 to
establish requirements that the licensee
for an operating nuclear power plant

reactor shall no later than 5 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 at 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
site or at another site; transshipment to
and 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 disposal 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 723(v)) and must be
capable of being authorized by the NRC
and implemented by the licensee on a
timely bask. The licensee's plans must
specify how the financial costs of
extended storage or other disposeitin of
spent fuel will be fided. Further, the

;
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M69

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 at 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. SO 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 alter the
requirements and provisions of Parts 51
and 72 with respect to the performance
of environmental reviews of the impacts
of spent fuel storage in an independent
spent fuel storage installation or
extended storage in a reactor spent fuel
pool. This means that the NRC staff will

continue to perform environmental
reviews before issuing a license under
10 CFR Part 72 or an amendment for
extended storage under 10 CFR Part 50.
Notice of the receipt of a license
application for storage of spent fuel
pursuant to Part 72 will be published in
the Federal Register.
Related Commission Actions
On March 13,1978 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 a "Draft Generic
Environmental Impact Statement on
Decommissioning Nuclear Facilities"
(VUREG-0586). Proposed amendments

to 10 CFR Parts 30.40.50.51,70. and 72

are being preparedby the NRC staff for
Commission consideration. The
proposed amendments for
decommissioning would allow
unrestricted use of a reactor or
independent spent fuel storage
installation site and would permit
termination of the license. However, the
storage of irradiated fuel either in a
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 continued storage
of spent fuel beyond expirato of an
operating license would be licensed
under either Parts 60 or 72 and could

0
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preclude final 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 Federal Register (48 FR
22730) for public comment on May 20.
1983. Section 50.54(aa) (formerly
identified as I 50541x)) proposed to
require licensees to submit no later than
5 years before expiration of reactor
operating licenses a plan for postoperation management of spent fuel
which Is onsite at the time of license
expiration. Section 51.23(a) (formerly
identified as I 51.5 e)(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 offslte storage of spent fuel up
to 30 years after reactor operating
license expiration. that there Is
reasonable assurance that a repository
will be available by 2007-2009 and that
sufficient repository capacity will be
available within 30 years beyond license
expirati&o to dispose of reactor waste
and spent fuel. Section 51.23(b)
(formerly identified as I 51.5(e)(2))
vroposed that the environmental
'pacts of potential extended spent fuel
rage (ie. storage beyond the period
I an existing or Initial license) need not
be addressed in connection with a
reactor 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 5074& November
3.1983). These later comments represent
expanded discussions of procedural and
environmental Issues raised in the May
20. 1983 conent 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
abbreviated citations defined In Section
elow.

Yk

2. ProposedProvisionsof 10 CFR
$0.51(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
5 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
is at the reactor at the time of
exporation of the operating license.
pending ultimate disposal of the
irradiated fuel in a repository.
Some respondents agreed with the
proposed notification date ToL Ed.
FUNGEI p.3 MP&HL). Others
believed that the submittal of
notification only 5 years before
expiration of the reactor operating
license was too late; rather they would
require utilities with operating reactors
to submit spent fuel management plans
within six months of issuance of ts
rule. For new reactors, these latter
respondents advocated submission of
plans prior to Issuance of an operating
lcense (UCS p. 2; NECNP p. 1 att) 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. EPI 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: EPI 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 a 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; EPI pp. 2).
One respondent recommended that the
NRC require utilities to prepare spt

fuel management plans every 5 years
(EPI p. 3).
The Utility Decommissuring 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
representative commented that the
requirement to verify submittals for
NRC authorizations was Inappropriate
since some authorizations would not be
needed as early as five years before
operating license expiration; an
alternative schedule for seeking such
authorizations was suggested (AEF 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 theirspent fuel
management plans.
Delaying a request for such plans until
the license expiration is Iminent would
not permit the timely Implementation of
alternative actions in the event
deficiencies in the plans are 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 a requirement for a
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 chaging
circumstances and their usefulness
would be questionable.
Premature shutdown or termination of
s reactors license which results in an
unanticipated need for Interim storage
or disposal arrangements is not
expected to be a generic problem. The
Commission will consider the
consequences of prenature termination
of operation should such an event
occur. on case-by-case basiL Even if a

reactor shuts down prematurely It will
still be required to comply with license
requirements.
Premature shutdown of a reactor
could not pose a problem for storage of
spent fuel, because Intermediate or longterm demands on the spent fael storage
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facilities at a 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 maintaining a full core
reserve, which is not a safety Issue.
AIF's concern that it may be
inappropriate for a licensee to apply for
all necessary NRC authorizations five
years before license expiration has been
taken into account by changing the third
sentence of the proposed J 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 and shall
identify them." (Emphasis added.)
Under the terms of the Nuclear Waste
Policy Act of 1982. the Secretary of
Energy wl take title to spent fuel at a
licensee's facility and transport the
spent fuel to a repository for ultimate
disposal. 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 ultimate disposal. The final
wor4s of the first sentence of the
proposed I 50.54(bbl have been revised
to read". . . until title to the irradiated
f. - andpossession of the fuel is
trc'e 'erred to the SecreTry of Enemy

for its ultimate disposal In a repository."
Emphasis added.)
Plans for Funding Spent Fuel
Ianagement
(1) C
0-

of Comments. The
proposed rule would require a licensee's
r'otfiration to include plans for
financing the management of all
irradiated fuel upon expiration of the
reactor operating license until the

ultimate disposal of the fuel in a

repository.
Some respondents believed that the
funding for spent fuel management
should be considered together with
funding for decommissioning (e.g. UDG
pp. 5-7; UNWMG-EE p.5: Tol Ed. AIF
p. 6). They contended that. if funding for
spent fuel management were to be
addressed 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:
AIF pp. 7. 8). Moreover since each
utility will have to demonstrate to NRC
its ability to finance decommssioningwhich will involve far greater costs than
the maintenance and monitoring of
spent fuel storagethe funding required
for post-operating license spent fuel

management will be assured (UDG pp.

5-7: AIF pp. 7. ). Others believe that the
funding required for post-OL
management of spent fuel would be
assured because the utilities are
financially responsible UDG pp. 5-7;
AIF pp. 7. 8): still others contended that
If a utility operates a reactor, Itshould
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 a
utility might not wish to spend or even
retain the funds required for spent fuel
management (CNPP p.1). eg.. 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 to decommissioning. In
all 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
advantage. The costs of each are readily
separable. Moreover. it is possible that
rate-making authorities will treat cost
recovery for decommissioning
differently from costs of extended 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
factors not directly related to
decommissioning such as irradiated fuel
age. status of disposal facilities and
availability of spent fuel transport
casks. The Commission also notes that
all reactor licensees have contracted
with DOE for disposal of their spent
fuel: further, any new reactor operating
license will require that the licensee
have a contract in place with DOE for
disposal of all spent fuel generated.
c. Meaning of "Approval" of Plans for
Spent Fuel Management
(1) Summary of Comments. The
proposed 10 CFR S0.54(bb) provides for
Commission "review and approval" 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
recommended that the concept of
"approval be eliminated from the rule
(AIF pp. 6. 7). Others characterized
formal approval as unnecessary (UDC p.
7) and burdensome NWMG4E pp.
3-6; Tol. Eddy or as creating -a new
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layer 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. 67; UNWMG-EEI p. 4).
(2) NRCResponse. The Commission's
review of each Licensee's plans for
management and ultimate disposal of all
irradiated fuel at the reactor following

operating license expiration is intended
to assure that each licensee has made
adequate advance preparations.
including allowance for contingencies.
for managing spent fuel In a 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 besed
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 program for management of
spent fuel after operating license
expiration. Accordingly, the Commission
will consider the notification to be
submitted under I 50.54(bb) as a formal
expression of Intent. The notification is
part of an information gathering process
which is more specific. but similar in

nature to the provisions of I S0.54[f).
which states:
The licensee will at any time before
e:pird tion of the license upon request of the
Comr ission submit written statements.
signed under oath or affirmation. to enable
the "ornmission to determine whether or not
the license should be modified. suspended or
revuked.

The provisions of I 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
at 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 plan. In this
way. prior to license expiration the
licensee will have developed a course of
action which the Commission has
approved as saafyn the regulatory
requremezaa far afety and
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* environmental protection. The plan
would then. at license expiration and
termination of reactor operation.
'ome part of the conditions of an
i
nded Part So license for a shut down
\ictor facility or a 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 "preliminay" has been Inserted
before "approval" 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 i 50.54(bb) and
decommissioning plans, some
respondents urged that promulgation of
the former be considered in the
decommissioning rulemaking (UDG pp.
3-6) orcoordinated with the
decommisioning requirements (UDG
pp. 5-7; UNWMG-M p. 5; EPI p.2; AEF
pp. S 6; Pilalis p.2; MSS p. 2). The
-ncerns were that the two rules
1.54bb) and decommissioning) might
< onflicting or duplicative with
epect to site access preferred
decommissioning mode. and financing
(Pilalis p. 1; AIF pp. S 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) NRCResponse. Here again the

Commission considers the
decommissioning process as a set of
actions separate from those discussed in
I 5054(bb). To delay issuance of a rule
for extended pent fuel storage in order
to combine Itwith the decommissioning
rule which is being developed would
serve no useful purpose. 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 apparent advantage.
Although there is a potential for
ap between the plans submitted In
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the I 50.54(bb) notification and the
decommissioning plans. the overlap is
most likely to be limited to scheduling
aspects. eg.. 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 decommissloning
regulations are in place. Clearly the
utility must decide which
decommissioning option it wishes to
choose before operating license
expiration. The utility's spent fuel
management plans submitted in
response to I 50.541bb) 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. Miscellaneous Comments

a. Recognition of Yakima Indian Rights
(1) Summary oftomments. 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 facilitiesore based on
value systems 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 a result
there have been repeated nuisance
violations of the sovereign rights
guaranteed to the Yakimas 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
6o). 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
Environmental Policy Institute states

that the Commission may not assume
that plants will be able to dispose of fuel
in a repository on a shedule reflecting
OL termination because 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 oldest fuel (EPI pp. 2 3). Pilalis
adds that the contracts give priority to
fuel from permanently shutdown
reactors.
(2)NRC Response. The Commission
notes that the various categories (eg..
wastes from commercial or defense
activities) of high-level waste and spent
fuel are addressed in the NWPA in a
manner which assures that they will be
dealt with or managed and disposed of
with appropriate priorities. The NWPA
mandates a Mission Plan from the
Secretary of DOE (section 3(a)). which
includes:
... an estimate of (A)the total repository
capacity required to safely accommodate the
disposal of all high-level radioactive waste

and spent nuclear fuel expected to be
generated through December 3. 20 in the
event that no commerdal 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 ID) an estimate of
the period during which each repository
listed in such schedule will be accepting highlevel radioactive waste or pent nuclear fuel
for disposal; (section 301(a)(9)).
Thus the ntention of the NWPA Is to

provide adequate repository capacity on

a timely basis for all high-level
radioactive waste and spent fuel nd 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 capacity will be
available within 30 years beyond expirationof any reactor operating license to dispose of
commercial high-level radioactive waste and
spent fuel generated up to that time. The
Nuclear Waste Policy Act of 1982 establishes
Federal responsibility and a clearly defined
Federal policy for the disposal of such waste
and spent fuel and creates a Nuclear Waste
Fund to implement Federal policy. le Act
establishes s a 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 ZL2141).
In any event. the Commissimdoes
not assume as EK contends that plants

will be able to dispose of spewhfelin a

I -
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repository on a schedule corresponding
to OL termination. The Commission's
second finding states (in part) that
sufficient repository capacity will be .
..ahible within 30 years beyond OL
term nation. The priority that DOE
proposes to follow in its contracts for
At.4eptance of the oldest spent fuel does
not affect this situation.
4. Non-Substantive Revisions in the
Amendment to 10 CFR Port5i.

Non-substantive revisions were made
in the amendment to Part 51 for
cldrification and to conform to the
recently published (49 FR 9352. March
12. 1984. effective June 7.1984. 49 FR
24122. June 14.1984) general revision of
10 CrR Part 51 and related conforming
amenrdments implementing CEQ NEPA
regulations.
3.

yt ,

Listing of Participants

Respondcnts to the May 20,1983
Invitation or 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
'New York Attorney General (NY
Atty. Gen.)
2. Floridians United for Safe Energy
(FUSE)
3. Toledo Edison Company Tol. Ed.)
4.Environmental Policy Institute (EPI)
5. L'tilitv Decommissioning Group
(CDGI

6. Atomic Industrial Forum. Inc. (AlF)
7. IUtility Nuclear Waste Management
Group and the Edison Electric
Institute (UNWMG-EEI)
8. Wisconsin (Wis.)
9. Middle South Services. Inc. (MSS)
10. Coalition for Nuclear Power
Postponement CNPP)
11. Union of Concerned Scientists
(LCS)

12. Indiana Sassafras Audubon
Society (ISAS)
13. Yakima Indian Nation (YIN)
14. Wisconsin Environmental Decade
P(.ED)

15. Labros E. Pilalis (Pilalis)
16. New England Coalition on Nuclear
Pollution. Inc. (ECNP)
17. Scientists and Engineers for Secure
Energy. Inc. (SE2)
18. Susan L Hiatt (Hiatt)
19. Mississippi Power and Light Co.
(!MP&L)
20. Department of Energy (DOE)
21. Consolidated Public Interest
Representative (CPIR)

Respondents to the Commission's
November S.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. Sierra Club Radioactive Waste
Campaign tSierra)

4. Scientists and Engineers for Secure
Energy. Inc. (SE2)
5. Safe Haven. Ltd. (S.H.)
6. American Institute of Chemical
Engineers (AMChE)
7. Atomic Industrial Forum, Inc. (AlT)
S.Utility Nuclear Waste Management
Group-Edison Electric Institute
(UNWMG-EEI)

9. 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 licenses no significant
environmental impacts will result from
the storage 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
issue. This rulemaking action formally
incorporating the generic determination
in the Commission's regulations has no
separate independent environmental
impact.

The other amendments to Parts 50 and
51 of the Commission's regulations set
out in the final rule contain procedures
which relate to the submission and
review of applications for licenses.
license amendments and other forms of
permission. The final rule specifies
notification procedures applicable to
licensee proposals for the management
of irradiated fuel following expiration of
a 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 amendment to store
spent fuel at a 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 final rule amends information
collection requirements that are subject
to 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 31500011 and 31500021).

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 a significant economic impact
on a 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 Part 121.
List of Subjects
10 CFR Port 50

Antitrust. Classified information. Fire
prevention. incorporation by reference.
Intergovernmental relations. Nuclear
power plants and reactors. Penalty.
Radiation protection. Reactor siting
criteria. Reporting and record keeping
requirements.
10 CFR Part51

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 authority of the
Atomic Energy Act of 1954. as amended.
the Energy Reorganization Act of 1974.
and 5 U.S.C. 553. the N`RC Is adopting
the following amendments to 10 CFR
Parts 50 and 51.
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"PART SO-DOMESTIC UCENSING OF
PRODUCTION AND UTILIZATION
FACILITIES
The authority citation for Part 50
einuesto read as follows:
~-iuthorily: SecL 103.104.161. 182 253.183.
289. 68 Stat. 936. 937. 948. 953. 954. 955. 956. as
amended. sec 234. 3Stat. 1244. as amended
142 U.S.C. 2133.2134.2201. 2232.2233.2236.
2239. 2282): secs. =.202. 206. 68 Stlt. 1242.
1244.1245. as amended 142 U.S.C. i41. 5842.
5S461. unless otherwise noted.
Section 50., also issued under Pub. L 9601. sec. 10.92 Stat. 2951 (42 U.S.C. 5851.
Sections 50.571d). 50.s8. 0.91. and 50.92 also
issued under Pub. L 9-415.96 Stat. 20,1.
2073 (42 U.S.C. 2133.22391. Section 50.78 also
issued under sec. 122.68 Stat. 939 (42 U.S.C.
2152). Sections 50.0-50.01 also Issued under
sec. 184.68 Stat. 94. as amended (42 US.C.
22341. Sections 50.100-50.102 also issued
under sec. 13 68 Stat. 955 142 U.S.C. 2238).
For the purposes of sec. 23. 68 Stat. 958. as
amended (42 US.C. 22-31 I 50-10 (al. (bl.
6nd IcI. 50.44.50.46.50.48. 50.54. and 5SO.a)
are issued under sec. 161b. 68 stat. 948. as
amended (42 US.C. 2201(b)l: I 50.10 (b)and
(cl and 50.54 are issued under sec. 161i, 68
Stat. 949. as amended (42 VU.S.C 2201(i)l: and
II 505ies!e O.59b). 50.70. 50.,1. 50.7& 50.73.
and 50.78 are issued under sec. 16o. 68 Stat.
9i0. as amended (42 US.C. 2201(oJ).
Z In 50.54. a new paragraph (bb is
added to rtad as follows:
§ 50.54 Conditions of licenses.

Whether stated therein or not. the
r-"-wins shall be deemed conditions in

license issued.
-Mb) For operating nuclear power
reactors. the licensee shall. no later than
S yvars before expiration of the reactor
o'eating license. sub.,.;t written
ncnification to the Commission for its
and preitminary approval of the
pro-dm twhict.,
b)
the licensee intends
IC; 17arnnd.e and provide funding for the
mar.dgermenrt of all irradiated fuel at the
reactor upon expiration of the reactor
operdting license until title to the
irrad;eited fuel and possession of the fuel
is transferred to the Secretary of Energy
for is ultimate disposal in a repository.
Final Commission review will be
ur dertalen as part of any proceeding for
continued licensing under Part 50 or Part
7 Tit licensee must demonstrate to
NIRC thki! the elected actions will be
cori-islent with NRC requirements for
lic.ens*.d possession of irradiated
nuriei'r fuel and that the actions will be
implemented on a timely basis. Where
implementation of such actions require
%RC authorizations. the licensee shall
verify in the notification that submittals
fo. such actions have been or will be
made to NRC and shall identify them. A
copy of the notification shall be retained
I ' licensee as a record until
revie
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expiration of the reactor operating
license. The licensee shall notify the
NRC of any significant changes in the
proposed waste management program
as 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 Stat. 48. as
amended (42 US.C. 2 ). seca. 20. as

amended. 202.6 Stat. 1242. as amended. 1244
(42 U.S.C. 5841. 6842).
Subpart Aalso Issued under National
Environmental Policy Act of 199. secs. 102.
104. 105.83 Stat 53-.
as amended (42
U.S.C. 4332.4334 4335): and Pub. L 95-0.
Title U. 92 Stat. 303344. Section 51.2 also

issued under sec. 274.73 Stat e88. as
amended by 2Stat. 303s-3038 (42 U.S.C.
20211.

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

15122 TeMporaytorage of spent fuel
after cesation of reactor opertGeneric determination of no Igrfticant
environmental mpact

(a)The Commission has made a
generic determination that for at least 30
years beyond the expiration of reactor
operating licenses no significant
environmental impacts will result from
tne storage of spent fuel in reactor
facility storage pools or independent
spent fuel storage installations located
at reactor or away-from-reactor sites.
Further. the Commission believes there
is reasonable assurance that one or
more mined geologic repositories for
commercial high-level radioactive waste
and spent fuel will be available by the
year 20D7-2009. 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) Accordingly. as provided in
I151.30(b). 51.53. 51.61. 51.80(b). 51.95
and 51.97(a). and within the scope of the
generic determination in paragraph (a)
of this section. no discussion of any
environmental impact of spent fuel
storage In reactor facility storage pools
or independent spent fuel storage
installations (ISFSI) for the period

/ Rules and Regulations
issuance or amendment of an operating
license for a nuclear reactor or in
connection with the ssuance of an
initial license for storage of spent fuel at
an ISFSI. or any amendment thereto.
(c) This section does no! alter any

I

requirements to consider the
environmental Impacts of spent fuel
storage during the term of a reactor
operating license or a license for an
ISFSI in a licensing proceeding.
5. In I 5130,8 new paragraph (b) is
added to read as follows:
*

.

.

.

*

(b) Unless otherwise determined by
the Commission an environmental
assessment will not include discussion
of any aspect of the storage of spent fuel
within the scope of the generic
determination in 1 51.23(s) and in
accordance with the provisions of
I51.23(b).
6. Section 51.53 is revised to read as
follows:
51.63 SuppleMnt to Environmental
Aeport.
(a) Operatinglicense stage. Each

applicant for a license or for renewal of
a license to operate a production or

utilization facility covered by 5.20
shall-submit with Its application the

number of copies. as specified in 51.55.

of a separate document. entitled
'Supplement to Applicant's

Environmental Report-Operating

License Stage." which will update

"Applicant's Environmental ReportConstruction Permit Stage." Unless the
applicant requests the renewal of an
operating license or unless otherwise
required by the Commission. the
applicant for an operating license for a
nuclear power reactor shall submit this
report only in connection with the fist

licensing action authorizing full power
operation. I this report. the applicant
shall discuss the same matters
described in i I 51A5. 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 final environmental 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 alternative energy sources or
following the term of the reactor
alternative sties for the facility or of any
operating license or amendment or
aspect of the storage of spent fuel for the
initial ISFSI license or amendment for
facility within the scope of the generic
which application Is made, is required in determination in I 51.23(a) and in
any environmental report.
accordance with 1513(b) is required in
environmental Impact statement
this report. The "Supplement to
environmental assessment or other
Applicant's Environment Repranalysis prepared in connertion with the Operating license Stage" may

L

a
a
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incorporate by reference any
information contained in the
~~"Applicant's Environmental ReportConstruction Permit Stage." final
ervironmental mpact statement or
ecord of decision previously prepared
in connection with the construction
permit.
(b) Post operatinglicense stcge. Each
applicant for a license or licen~se
amendment to store spent fuel at a
nuclear power-reactor after expiration of
the operating license for the nuclear
power reactor shall submit with its
application the number of copies. as
specified in 152.55. of a separate
documrwnt. ennitled Supplement to
Appli..nt's Environmental Report-Post
Operating License Stage."' Unless
otherwise required by the Commission.
In accordance with the generic
determination in 1 51.23(a) and the
provisions in I 51.23(b). the applicant
shi.11 only address the environmental
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
refcrcnce any Information contained in
"Applicant's Environmental ReportConstruction Permit Stage."
"S',pp'lerrent to Applicant's
Em.uranrnental Report-Operating
License Stage." final environmental
Impact statement, supplement to final
environmental impact statement or
records of decision previously prepared
in cornet.:ion with the construction
perinit o-. operating license.
7.Section 51.61 is revised to read as
-

it-1.61 Evwronmentai reportindependent spent fuel storage installation
(ISFSI) license.

Each applicant for issuance of a
license for storage of spent fuel in an
independent spent fuel storage
installation (ISFS!) pursuant to Part 72
vf this chapter shall submit with its
application to the Director of Nuclear
Material Safety and Safeguards the
number of copies. as specified in 51.68
of a separate document. entitled
"Applicant's Environmental ReporiISFSI License." The environmental
report shall contain the information
specified in £ 51.45 and shall address
dAe siting evaluation factors contained
in S.:bpart E of Part 72 oil this chapter.
Unless otherwise required by the
Commission, in accordance with the
generic determination in I 51.231a) and

I

K>

the provisions of 51.23(b). no
discussion of the environmental mpact
of the storage of spent fuel at an SFSI
beyond the term of the license or
amendment applied for is required In an
environmental report submitted by an
applicant for an nitial license for
storage of spent fuel in an ISFSI. or any
amendment thereto.
S.Section 51.80 s revised to read as
follows:
1 61.60 Draft environmental knpact
statemensrt-Materal license.

(a) The NRC staff will either prepare a
draft environmental impact statement or
as provided In 51.02. a supplement to a
final envirdnmental impact statement
for each type of action identified in
I 51.20(b) (7H-12). Except as the context
may otherwise require. procedures and
measures similar to those described n
II 51.70. 52.71. 51.72 and 51.7 3 will be
folluwed.
(b)Independent spent fuel storage
installation(ISFSI. Unless otherwise
determined by.the Commission. and in
accordance with the generic
determination in 51.23(a) and the
provisions of 5.23(b). a draft
environmental impact statement on the
issuance of an initial license for storage
of spent fuel at an independent spent
fuel storage installation (S! Si) or any
amendment therelo. will address
environmiental impacts of spent fuel
storage only for the term of the license
or amendment applied for.
9. Section 595 is revised to read as
follows:
I 1.95 Supplement to final environmental
impact statement.
Ia) Operatinglcense stag. In
connection with the ssuance 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 ncorporate by reference any
information contained in the final
environmental mpact 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 1 51.73. The supplement will
only cover matters which differ from. or
which j'eflect significant new
information concerning matters
discussed in the final environmental
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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
alternative 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 1 5.23(b). and will
only be prepared n connection with the
first licensing action authorizing full
power operation.
(b) Post operating license stage. In
connection with the issuance.
amendment or renewal of a license to
store spent fuel at a nuclear power
reactor after expiration of the operating
license for the nuclear power reactor.
the NRC staff will prepare a
supplemental environmental impact
statement for the post operating license
stage or an environmental assessment
as appropriate, which will update the
prior environmnental review. The
supplement or assessment may
incorporate by reference any
information contained in the final
environmental impact statement, the
supplement to the final environmental
impact statemnent--operating license
stage. or in the records of decision
prepared in connection with the
constriction permit or the operating
license for that facility. The supplement
will i~clude a request for comments as
pro%ided in 5531.73. Unless otherwise
required by the Commission in
accordance with the generic
determination in I 51.23(a) and th~e
provisiains of £ 51.23(b). a supplemental
environmental impact statement for the
post operating licence stage or an
ernvironmental assessment as
appropriate, will address the
environmental mpacts of spent fuel
storage only for the term of the license.
license amendment or license renewal
applied for.
10. A new 51.97 s added to read as
follows:
* 51.97 Final environmental impact
statement-Materials icense.

(is)Indfpenden1 spent fuel storage
instoalohion(ISFSI. Unless otherwise
determined by the Commission. and n
accordance with the generic
determination in I 52.23(a) and the
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provisions of I 51.23[b). a final
environmental impact statement on the
issuance of an initial license for the
--orage of spent fuel at an independent
sp,ent fuel storage Installation ISFSI) or

\
"Y-'

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 Nuclear Regulatory Commission.
Samuel . ChIlk.
Secretorofthe Commission.
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