REB WASTE CONFIDENCE MEMO

MEMORANDUM FOR: Division of High-Level Waste Management Staff

FROM: Robert E. Browning, Director
Division of High-Level Waste Management
SUBJECT: PROPOSED WASTE CONFIDENCE DECISION REVIEMW

Enclosed you will find the "~mmission's 1989 Proposed Waste Confidence Decision
Review. The purpose of the original 1984 Waste Confidence Decision was to
respond to a decision by the U.S. Circuit Court of Appeals and to assess the
degree of assurance now available that radioactive waste can be safely disposed
0%, to determine when such disposal or offsite storage will be available, and
to determine whether radioactive wastes can be safely stored onsite past the
expigat;on of existing facility licenses urtil offsite disposal or storage is
available.

The current review is being carried out in fulfilimert of a commitment made Lty
the Commission when it issued the criginal Weste Confidence Decision in 1984.
AL that time, the Commission said that because the decision was "unavoidably in
the nature of 2 prediction," it woulu review its conclusions “"should
significant and pertinent unexpected events occur, or at least every five years
until a repository ... is available."”

In its «riginal decision, the Conmission reached five findings regarding the
technical feasibility of deep geologic disposal, the timing of repository
availability, and storage of spent fuel. These findings have been reevaluated
in T1ight of the Nuclear Waste Policy Amendments Act of 1987 and of other
program developments since 1984. 1 encourage you to read the Proposed Decision
as time permits. 1 believe, however, that all Division of High-Level Waste
Management (HLWM) staff should be aware of the following aspects of the
Proposed Decision:

(1)

(2)

The Commission continues to find that, Jiven adequate time &nd program
resources, disposal of ) igh-level waste in a deep geologic repository is
technically feasible. This finding is independent of tie suitability of
the Yucca Mountain site for a repository. The Proposed Decision
discusses the possibility that DOE may have to terminate site
characterization activities at that site if data obtained during site
characterizetion indicate that Yucca Mountain is not suitable for a
repository.

The Commission is proposing to revise its finding on the timing of
repository availability. The Commission now finds reasonable assurance
that @ repository will be available within the first quarter of the
twenty-first century instead of by 2007-2009 as in the original Decision.
The Commission believes that this it a more realistic timeframe for a
number of reasons including:
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° the need to account for the fact that the Yucca Mountain site may be
found unsuitable, and that site characterization may have to be
initiated av other sites;

slippages in near term repository program milestones;

° DOE's estimate that site screening for & second repository should
start about 25 years before the start of waste acceptance; and

° the possibility that if the Yucca Mountain site is eventually found
unsuitable, this decision may not be reached until around the turn of
the century.

(3) The Commission is proposing to revise its finding regarding the duration
of safe spent fuel storage to provide for safe storage cnsite or offsite
for at least 30 years beyond the licensed life for operation of a reactor.
For a reactor whose operating license is renewed for 30 years, this would
be a period of at least 100 years. This finding is based on operaticnal
experience and studies of extended pool sterage, and on advances in dry
storage.

] encourage you to read the Proposed Decision. Any questions you have can be -

discussed with Julia Corradu, the HLWM Project Manager for Waste Confidence.
Julia is located in 4 D16 and can be reached on extension 20434.

/5

Robert E. Browning, Director
Division of High-Level Waste Management

Enclosure: MWaste Confidence Decision Review
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{18) Endoporasites. Ali animais in the
preembarkstion quarntine facility were
trested twice, by & full-time salaried
employee of the national veterinary
seivices of Chile, with Ivermectin st &

of 200 micrograms per kilogrem
of weight. with @ 14- to Z1-day
trestments.

(iii) The heulth ourtificete contains the
neme of the peaticice. the coroes treton

af treatrzent
(iv) The snimai was inspecied by the
velermenan nugng the Deats

conveyance winck
animel to the United States

(15} No animal is the precmbarkation
quarantine iscility was vaccinated with
& live oz attenuated or inact vated
vaccine during the 14 deys precading
expori o the United Siates.

COnVeYRnCS.
) Quarantine upon arrival. As &
condition of entry into the United States,

upan arrival st the port of entry. llamas
and alpacas from Chile shall be

for not less than 30 days,
counting from the date of wrrival at the
port of entry. In coder to qualify for
release from such llamas
and alpacas test negative to ary
test duplicative of the tests required
under paregraph (8 of this section and
any other (ests ~» may be determined
necessary by ‘he Administrator to
determnan their £ sedom from

Department :
llamas and alpacas, during quarantine in

the United States, for cliseases exotic to

* the United States-

(c) Animais refused entry. A llama or

alpace or offered for entry into

the United States that is not
accompanied by & health certificate as

required by paragraph (8) of Lus section

or that i found wpon inspection at the
port of entry to be adected with &
commumicable diserse ot 1o heve been

21 11.8.C. 108 o quarantined, or
otherwise drspased of a8 the
Administretor may direct.

Done st Washington, D this 22nd dey of
September 1988
Jomes W. Glosses
Administraton Animal and Plant Health
Inspection Service.
mmmmw—nw.—g
B L0l CODE 36i0-de-4l

Consigacation M Ervvironments
impacts of Tempornry St age of
Spent Fusl After Coseat) on of Frasctol
Oparetion

agewnc: Nuclear Regulatory
Camur'ssion.

ACTIOR: Proposed rule

genesic
evailebility of & geologic repository for
courmercini

and spent fuel and the environmentel
impacts of storage of spent fuel at

high-ievel radioactive waste

reactor sites after the expiration of
reactor opersting licenses. These
revisions reflect

dings of the Commission reached in &
five-year update and supplement to its
1984 “Waste Confidence" rulemaking
proceeding, which are published
elsewhere in this issue of the Federal
Register. The Commiasion now finds
tha* spent fuel generated in any reactor
can be stored safely and without
significant environmental impocts in
reactor facility storage pools or
independent spent fuel storage
installations located at reactor or away-
from-rea.or sites for at least 30 years
beyond th.. licensed life for operation
(which may include the term oi a
revised license). Further, ths
Commission believes there is reasonable
assurance that at least one mined
geologic repository will be available
within the first quarter of the twenty-
first century, and sufficient repository
capacity will be availab,» within 30
years beyond ¢ licensed life for
operation of any reector to dispose of
the commercial high-level waste and
spent fuel originvting in such reactors
and generated up to thut time.
paTe: Comment period expires
December 27. 1888. Comments received
after thir date will be considered if it is

to do so. but assvrance of

consideration cannot be given except to
comments received 2n or before this
date. y
ADDRESSYE: Mail written comments to:
Secretary, U.S. Nuclear Regulatory
Commission, Washington, DC 20555,
Attention: Docketing and Ser rice
Branch. Deliver comments to One White
Flint North, 11555 Rockville Pike,
Rockville, Maryland 208562, between 7:30
a.m. and 415 pan. weekdays.

FOR FURTHER INFORMATION CONTACT:
Kobert MacDougall. Office of Nuclear
Material Safety and Safeguards, U.S.
Nuciear Reguletory Commission,
Washington, DC 20558, telephone: (301)
4823401

B _ERRE T ARV IRSORTRA TYORL

Back ground

In 1084, the Commission concluded a
generic rulemaking proceeding to
reassess ito degree of confidence that
radioactive wastes produced by nuclear
tacilities will be safely disposed of to
determime when any such disposai
would be sveiteble. end whether such
wagtes can be safely stored until they
are safely disposed of. This proceeding
was known as the “Waste Confidence”
proceeding. The Commission found thay
there was reasonable assurance thet
one or more mined geologic repositories
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for commercial
waste a0d

radioactin.
will be svailable

renewed or some reactors might
hmﬂywumm::h

storage st independent spent fusl
period

events ocour, or et least every § years
vrtil 8 repository for high-level
radiosctive waste and spent fuel is
availeble:” The Commission has now -
undertakea & five-year review of its.
enriier findings. A description of this
review ard & proposed supplement and
updaty to the earlier findirgs s
annénnced elsewhere in this issue. As s
resuit of this review, the Conumcassion is
to modify two of its sarlier
. As origimally promulgated in

1984, the Commissicn found reasansble
asswrance that

ﬁam“wm
for commercial level radioactive waste
boouiluhhby&.yun
20002008, and sufficient repository capecity
Mﬂhamhbhvomwyunhyund

The Commission finds ressonable
assurance ‘het et leest one mined geologic
repository will be available within the first -
quarter of the twenty-first century, sud
sufficient reposiiory capacity will be
evailable within 30 years beyond the licensed
life for operstion of any resctor to dispose of
the covunerciel high-level waste and spent

fuel or.ginsting © such reactor and genarsted
 up @ that time: and : -

The Cammiasion finds ressonatie
wssurance ti.at, If necessary,

© gemessted iv any resctor can be stored safely

and without s renvironmeniel
impacts for at 30 yesrs beyond the
Iansed life for operation Twiich mey include
the term of & revised license) of that reactor
&t ite spent fuel storay hasin. or at either
MMGMMMM
storege installetions.

“The revigion on the timing of

;. proposed ,
repository availebility is premised on
. the following factors: The potential for

delays in DOE's program: the mandate
of the Nuciear Waste Policy Act
Amandments of 1987 to characterize
only the Yucca Mountain site which
means thet if that site s found
unsuitable, cheracterizetion will have to
begin at another sits, or suite of sitey
with consequent deiay in repository

availability; the regulatory need to avoid

prematyre commitment to the Yuces
vk of makihg predictions sbout *
co spletion of & project as compiex und’
unigue as the repository in terms of
years when decades would be more
reslistie. But ever with this change the
Commission has concluded that it has

- reasongble assurance that on such a

schedule for repository availability, -
sufficient repository capacity will ba
available within 30 years bevond the
licensed life for operation of reactors.
Adequate regulatory authority is
available to require any measures

to assure safe storage of the
spent ;3 until @ repository is ava.lable
In addition, the Commission has
concluded that even if storrge of spent
fuel were necessary for at lenst 30 years
beyond the licensed life of reactors,
which in the case of & reactor whose
operating license is renewed for 30
years would means for & period of at
least 100 years, such storage is feasible.
safe and would not result in a significant
impact on the environment.

The Connmission's conclusions with
respect to safety and environmental
impucts of extended storege are
supported by NRC's Environmenial
m'm% i

uirements for

the Independent Storage of Spent
Nuclesr Fuel and High-Level
Radioactive Waste” (53 FR 31651,
August 19, 1988). Ongoing licensing and
operational experierce as well as
studies of extended pool storage
continue to demonstrate that such
storage is 3 benign environment for
spent fuel which does not lead 10
significant degradation of spent fue!
integrity. Significant advances in the
processes of dry storege of spent fuel
continue to demonstrete that dry storage
rystems are simple, passive and eauily
mainteined: NRC staff safety reviews of
topical reports on dry storage system
designs and dry storage installetions at
two reactor sites. as well as the EA for
part 72, support the finding that storage
of spent fuel in such installations for &
period of 70 years does not significantly
impact the environment. No significant
additicnal non-radiological
consequences which could adversely
affect the environment for extended
storage at reactors and independent
Q-n fuel storege installations have

In sum, the long-term
-nlnd and system degradation effects
are well understood and known to be
minoe, the ability to maintain s spent
fuel storage oystem is assured. and the
Commission maintsins regulatory
sutharity over any spent fuel storage
installation. -

The proposed amendment to part 51
cousiets of & revision to paragraph (a) of
16 CFR 51.23 to restete the revised

Commission determination
on the supplemental Waste
Confidence proceeding
Exviromsmentz) Impact

This proposed rule amends 10 CFR
pert 51 of the Commission's regulations
to modify the generic determination
currently codified in part 51 which was
made by the Commission in the Waste
Confidence rulemaking proceeding Thai
pgeneric determination was that for at
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economic

number of small entities. The proposed
rule would describe & revised basis for
continuing in effect the current
provisione of 10 CFR §1.23(b) which
provides that no discussion of any

Environmental Policy Act of 1988, secs. 10%.
104, 108, 88 Stat 653-854, as amended (42
U.S.C 4332 4304, 4338); and Pub. L. 85-604,
Title I1. 82 Stat. 3085-3041. Secs. 51.20, 51.30.
51.60, 51.81, 51.80. and 51.97 also issued under
sece 135, 141. Pub. L #7-425, 96 Stat. 2232,

‘ha.mﬁnﬁbmd’o bmhﬂm&bmdh environmental for at least 30
rescior's operating license no definition of smasll busiensses found in years beyond the life for
environmental impects will from section 34 of the Smell Business Act, 18  operation (which may include the term
the storage of spent fuedin reactor U.S.C. 632,4n the Smell Business Size of a revised license) of that reactor at its
facility storeze pool or independent Standards set out in regulations issued spent fuel storage basin or at either
spent fuel siorage installations located by the Small Business Administration at  onsite or offsite independent spent fuel
at reactor or ew:. y-from-reactor sites. 13 CFR pait 121, or in the NRC's size storage installatioas. Further, the
The proposed riodification standards published December 9, 1985 Commission believes there is reasonable
E.tn"am e stored ln:d - P — .p“doﬁc i le::‘t“o:: ilabl
e g tory available
with sut sigaificant envirenmential Backfi: Analys wuhinn:mqmdemm .
impects fur at loast 30 years beyond the This proposed rule does not modify or  first century, and sufficient npom:;yry
licensed life-for of any reactor.  add to rtructures, componants  capacity will be evailable within 30
The licensed life for operation of & or design of & facility; the design years bevond the licensed life for -
include the tevor of & approval o manufacturing license for 8 operation of any reactor to dispose of
revised license. The environmental - tacility: or the procedires or the commercial high-level waste and
exmiysio on which the revised organizution required to design, spent fuel originating in such reactor
determinetion is based cen he i»  construct or operete a facility. and generated up to that time.
zw-.wh-d o4 rm 'um nqnind el ;m. .
" to 10 5A.108(c) ie
published elcewhere in this issve: This this propesed rule. demmmumumd”
incorporating the revissd generic List of Subjects in 10 CFR Past 51 h:::;bvh I SR,
mﬁﬂn the Commission's Administration practice and i of the Commisaion
m . i
taguiations w,-,. ot The thnm ,h,“.' S—— m,m,,.wlnudm (FR Doc. 89-22090 Plled $-27-89: 8:45 am|
assessment and  power plants and reactors, Reporting ILLING CODE T800-0%-M
revisions tc the Wmhm and recordkeeping requiremerts.
are evailable. at .
e Rl i e B, P ahe |, 0GPt
e T AR Atomic Energy Act of 1054, as amended.  Waste Confidencs Decision Review
o . : . the Energy Rearganization Act of 1874,
Paperwork Peduction Statement &s mnended. and d:f( ﬁf‘? the NRC mCommNm" Regulatory
proposed contain i# proposing t0 a ollowing on.
nc'?: wmr cnlhcﬁal. amendment to 10 CFR part 51. ACTION: Review and pruposed revision
requirement subject to the Paperwork . - pamr 1 ENVIRONMENTAL of waste confidence decision.
"“:‘“‘!‘ At of 1960 (44 US.C. 3501 &f  pROTECTION REGULATIONS FOR suMMARY: On August 31, 1984, the
%‘“‘“"‘w e Office mw"’"" DOMESTIC LICENSING AND RELATED  Nuclear muhlory Commission (NRC)
REGULATORY FUNCTIONS issued a | decision on what has
“Wmdmm 1. The mmm' 51 come to be known as its “Waste
Reguiotory Flexibility Certification R e P t?nﬂdcna Proceeding.” The purpose of
As } the Regula at proceeding was “* * * to assess
Plexibility Acl?! 1980, 5 U .s’tgym)' N‘-“‘z %‘;&%&;ﬂ:’ru yenerically the Cegree of assurance now
the Commission certifies that this rule, if amenaed “SBE 05 hot. 1508 a0 ame o available that radioactive waste can be
adopted. will not have a significant (42 US.C. 5641, 5642). g, safely disposed of. to determine when
- ic impact on & substantial Subpart A aiso issued under National such disposal or offsite storage will be

gvailable and to determine whether
radioactive waste can be safely stored
onsite past the expiration of existing
facility licenses until offsite disposal or
storage is evailable.” (49 FR 34858). The

environmental impact of spent fuel purpose of this notice is to present for
storage in ractor facility storage pools or maﬁm imo;:"f;“ public comment the proposed findings of
independent spent fuel storege 81.22 als issued under sec. 274, 73 Stat, 808,  * Commission review of that Decision.
installations (ISFSI) for the period " s amended by 82 Stat. 3026-3036 (42 U.S.C. The Commission noted in 1984 that its
following the term of the reactor 2071). Waste Confidence Decision was
operating license or amendment or’ unavoidably in the nature of a

initial ISPSI licanwe or amendment for
which application is made is required

2. Section 51.28, paragraph (a) s

* revised to read as follows:

prediction. and committed to review its
conclusions™** * * should significunt

any environmental report. £51.23  Temporury storwge of spent fuel and pertinent unexpected events occur
environmentel impact statement, after cosretion of reactor OPeration-— or at least every five years until a
environmental assessment or other generic determination of no significant repository is available.”

analysis prepared in connection with environmentsl impact. The Commission has reviewed its five
certain actions. This rule affects only the (a) The Commission has made a findings and the rationale for them in

licensing and operation of nuclear

power piants. Entities seeking or hoiding
Commission licenses for such facilities

generic determination that. if necessary.
spent fuel generated in any reactor can
be stored safely and without significant

light of developments since 1984. This
proposed revised waste Confidence
Decision supplemeats those 1984
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suppaeting thawe., The Commission
that the second and fearth
in the Wante Confidence
Decision be revised as follows:
,n::'xmca-u.u
wesurnnce that st lenst ane
mimed geologie repository will be
available within the first quarter of tbe
twenty-first century, and that sufficient
repository cepecity will be svailable
woithim 30 yesrs bevond thy lincensed
life for oparetion of awy “eactor 0.
of the commercial
origineting i SNCE reRC )
grnarated up 2o that time.
runcmm——-u

reasonable assurance that, if necossary, '

upeni fuel generated o ary reactor can
be stared safely and withowt significant
environmental impacts for et least 30
years hevond the licensed life for
operation (which may inciude the term
of @ revised licenme) of that reactor at its
spent foel storege basin. or ot either
ongite or offsite independent spent foel
MEtE e Hone - -

com amendments at

operating licenes, plans for mmuaging
spent fuel at tbe reactor site antil te
spent fuel is raowieryed 0 Une
Deparunent of Energy (DXOE) for
dispossl unde the Nuciewr Wase Policy
Act of 1982 (NWPA). 10 CFR pasrt 51, the
rule defining NRC & responsibilities
under the Natonal Envronmenial Policy
Act (NEPA), was amended 10 ;rovide
that, in connection with (he issusoce o
amendient of & resctor opersog
licevoe ar umtisl hosrase lor an
independent cpent {wel siorege
instatietion, no dscussson of any
envirommental wnpect of spent fust
starege 1s reguired for the penod
foidowing expaetion of the license or
amendiant appbed far.

o keepang with (e proposed revised
Findings 2 and 4 the Commansion is
prowding elsewhere in tos wesee of the
Feders! Register proposed confonming
—-h-nmum::‘nmnm

. rother

the Connnusaicn proposs (9
extane the cycle of ity Waste
Confidence reviews frons every five

10 every lgn until @ repository
availeble. lo i's 1864 Decision,
the Conuniason seid that hecause ite
v ..:"‘....'l.;;"""""“’.'..... G
ostore of & 1
review them “* * * ghould significent
and unexpected events occur, or &t least
every five years until & repogitory © * *
is evmlabie " As noies below, te
Commmemus: row babeves that
cﬁu‘dmm-
e lermy of Cacndas

afles toe dete wiil be considered i M »
prectosl o do so, bet ssswrance of
conmearation cannct he gin.en exonpt W
commenis receyved on or belore due
date.

ADORESSES: Mail writien comments to.
Sécretary, U8 Nuclear Regulatury
Commission, Washington, DC 20658,
Attention: Docketing an. Service
Branch. Deliver comments to One White
Flint North, 11565 Rockvitls Pike,
Rockville, MD betweses 7350 am. and
416 pan. weekdays.

Nuclear Meteria! Safety and Safeguards,
U.S. Nuclesr Regulatory

Commission,
w-mncmm(m

Bl ggromned

In November 1878, the Natural
Rescurces Defense Council INRDC)
petitioned NRC for & rulomaking to
determine whetner radicactive wasies
penervted ip naclesr power reacior cam
he w disposed of without
undue risk 1o the public health and
safety. The NRDC also requested thet
NRC not grant pendivg or furture
requests {or opersting licenses ustil the
petitioned finding of salety was mads.

On fune 27, 1007, NRC denied the
NRUC petition. The Commiswion said
that in weuing operating livenses. NRC
must have assurance that wastes can be
sefely bandled end siored as they are
generated. it aiso suid et it is not
necessary (or permanent disposal to be
availab'e if NRC could be confident that
permanent disposal could be
accompliched when necessary. NIC
added thet Congress was aware of the

between nuciear reacior

castinue to license resctors if it did no
heve rensonoble confidence thet the
wastes can and will in due course be
disposed of sefely.”

Also in November 1976, two utility
compames requested amendments o
their operating licenses to permit
expansion in the capecity of this spent
nuclear fuel storage pools: Vermonit
Yankee Nuclear Power Corporetion for
the Vermont Yankee plant: and
Northern States Power Company for its
Praivie lsland facility. In both cases. the
utilities planned to increase storage
capacity through closer spacing of spent
fuei assemblies in existing spent fuel
poats. The New England Coalition on
Nuclesr Power and the Minnesota
Pollution Contral Agency intervened
The NRC staff evalusted the requests
and found thet the modiBbcations would
nat public heaith and safety.
The steff did not consider any potential
environmental effects ol storage of spent
fuel at the reactors beyond the dstes of
expirstion of their operating licenses.
NRC's Atomic Safety and Licensing
Board Panel (ASLEP) adopted the stafl's
safety and environmental findiogs and
epproved the license amendments lor
the two plaots. It 100 did not consider
the effects of at-reactor storage bevond
the expiration of the facility operatiog
license.

The Board's decision was appesied 10
the Aromic Safety and Licensing Appuoal
Board (ASLAB). The ASLAB aifirmed
the Licensing Board's decision. citing the
Commission's “* * * reasonable
confidence that wastes can and will
due conrse be disposed of safely
in the Commission s denial of the NRINC
petition. The decision of the ASLAEB was
sppealed o the US. Circuit Court of
Appeals.

On May 23, 1029 the Court dechned 1o
stay or vacste the license s mendmenis,
but remanded (o NRC the guestion of
= * ¢ whether there is reasonsble
mssurance thet as offsiiv storege
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20077900, the expiration &:E'
operating licenses, an if not.
there . reasoneble sssurance that the
fuel can be safely stored at the reactor
sites beyond those detes.” In its
decision to remand to NRC, for
consideration iu either @ generic
rulemaking or an adjudicatory

the Court observed that the
issues of storage and disposal of nuclear
wastle were being considered by the
m---.-.:-a
] known a» the

on the environmental

the primary public concern was the
safety of waste disposal rather than the
availabil ty of an off-site solution to the
stordge pt ‘blem. The Commission also
committed tsell to reassess its basis for
confidence | \at methods of sefe

i posal for high-level waste
would be sava uble when needed. Thus,
the Commissio. chose as @ matter of
policy not to con Sine itself exclusively to
the narrower issues in the court remand.

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

The Waste Confidence Dacision was
issued on August 31, 1864 (48 FR 34658).
In the Decision, the Commission made
five findings. it found reasonable
assurance that:

(1) Safe disposal of high-level
radicactive waste and spent fuel in a

mined ge is technicall

geologic repository ¥
{2) One or more mined :

repositories for commercial -level

rediosctive waste and spent fuel will be
svailable by the year« 20072008, and
sufficient repository capacity will be
available within 30 years beyond
expiration of any :eactor operating
license to dispose of existing
commercial high-level radioactive waste
and spent fuel insuch -
reactar und genersted up to that time.

(8) High-level radioactive waste and
spent fuel will be managed in a safe
manner until repository

is available to assure the safe

: of all high-level radioactive
wase and spent fuel.

(4) If necessary, spent fuel generated
in any reactor caw be stored safely and
without significant environmental
impacts for at least 30 years beyond the
expiration of that reactor's operating
license at that reactor’s spent fuel
storage basin, or at either onsite or
uffsite independent spent fuel storage
installations.

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

On the day the Decision was issued.
the Commission dlso promulgated two
rulemaking amendments: (1) An
amendment to 10 CFR part 50, which

uired thet nu later than five years
expiration af reactoroperating

lfcenses, the licensee must provide NRC

with & written plan for mansgement of
spent fuel onsits, until title for the spent
fuel is transferred to the DOE: and (2) an
amendment ta-10 CPR part 52 which
provided that environmental
consequences of spent fuel storage after
expiration of facility licenses need not
be addressed in connection with
issuance of or amendment to a reactor
operating license.

In issuing the part 51 amendment, the
Commission stated that although it had
reasonable assurance that! one or more
repositories would be available by 2007~
2009, it was possible that some spent
fuel would have to be stored beyond
thase dates. The part 51 amendment
was based on the Commission's finding
in the Waste Confidence
that it had reasonable assurance that no
significant environmental impacts will

- regult from storage of spent fuel for at

least 30 years beyond expiration of
reactor operating licenses.

Enactment of the NWPA contributed
significantly to the basis for the
Commission's 1984 Decision and
companion rulemakings. The Act
established a funding source and
process with milestones and schedules

for..among other things. the development
of & monitored retrievabie storage
(MKS) facility and two repositories, one
by eaxty 19968 and a second. if
authorized by Congress, at a later date,
initially planned by DOE for 2006. For
each repository, the Act required DOE
to conduct in-situ investigations of three
sites and recommend one from among
them to the President and Congress for
repository development. The NWPA
also required DOE to recommend, from
among alternative sites and designs. a
site and design for an MRS for spent fuel
and high-level waste manegement
before disposal. The Commission's
licensing and regulatory authority over
both storage and disposel facilities was
preserved by the Act.

In the four years after enactment of
the NWPA, DOE met a number of the
Act's eariy program requirements, but
also encountered significant difficulties.
It published a final Mission Plan for thc
overell NWPA program. and followed
with & Project Decision Schedule for
DOE and other Federal agency actions.
It promulgated, with Commission
concurrence. a set of guidelines for
repository siting and development. It
published draft and final environmental
assessments for nine candidete
repository sites, and recommended three
for characterization. It completed and
submitted to Congress an environmental
assessment, a program plan, and a
prop. sal with a site and design for an
MRS. NI these actions followed
extensive interactions with inierested
Federal agencies, State, indian tribal,
and local governments, and other
organizations. In the course of these
activities, however, DOE also slipped its
schedule for operation of the first
repasitory by five years, indefinitely
postponed efforts toward a second
repository, and had to hait further MRS
siting ard development activities
pending Congressional authorization.

In December, 1287, Congress enacted
the Nuclear Waste Policy Amendments
Act INWPAA). The NWPAA redirected
the high-level waste program by
suspending site characterization
activities for ‘neé first repository at sites
other than the Yuccs Mountain site, and
by suspending all site-specific activities
with respect to a second repository. The
Amendments Act also authorized and
set schedule and capacity limits on the
MRS. The purpose of these limitations.
according to sponsors of the legislation,
was to assure that an MRS would not
become & substitute for & geologic
repository

Consistent with its commitment to
revigit its Waste Confidence conclusions
at least every five years, the
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;7 wmlMuhwlmw:am:

Cononission has undertaken the corrent

| pview ' assess the effect of these and
wince 1984 oa the

baa.r for of its five findivgs. In this

supplements

e followuy comsiderations:
(1) The five-voar slippays. frres 1908
1o 2000, in the DOE schedule fos

(2) The additional-slip of at leas: &

montke smoe Janusry 1967 in the DO
schedule for the next step in the
repository program. e excevation of
the shait; .
(3) The to confinue accounting
for the possibility thet the Yocca
Mountain site might be fonnd unswisble
and that DOE would have 1o imtiate
efforts to identfy and cherscterise
anothes site for the first reposatory;
(4) The sistutory suspension of site-
specific activities for the second

(5)wl"|-ti—t‘.t.‘u'ﬁ-w|-f~'
for 8 second repostiary shoukd stary
about 25 years befnrs the start of wavia

{8) Increased confidence 1o the salety
of extendud spent fuel storege. exther vt
the reactar or at independent spent fuel
siorage installations

The Commission is also
eisewhere in this issue of the Fedural
Register thet 10 CFR § 51.23(a] be
amended to conflem with the

ot the time of the
mutial Weaste Dectsion. Por
these sewes, the Commrission i»

Diecimien. The second caiegory of ispwes
-« I Third Conumission Flnding

sonsiets of those the Commismen
hetieves shouid be added to the 1964
issues in light of sebsequent

. developments. (To enebie the reader o
fullow more easily, the lengthy
discussions of Findings 1 and 2 heve

been organized to address eech origimal -

and new issve under subheediogs. ) The

Conmmiswon seaks comment on whether
i* has identified all the issues relevent to
its proposed findings, and on whether its
analyses of these issues supports the
conclusions and findings proposed.

timety fesheo

1) Timely developruent of waste prachege
R engnwered > e

2. DOt Dome! WHGAT LRI L et

(m) Measures for dealing with Pederal-
State-tocel concemmns.

() Comtinuity of the manegemant of the
waste prograns
(¢) DOE s schedule for repositery
development

B Relevans lssuos The! Hirve Artsen sheos
e Commmmunos & Cvigioel Decie son on
Pinding 2

1 Posentsl oeley ander (e progra of
single site characterizstion.

2 Potentiel limitacbons ob Lunsg of

" availability of

disposs! capacity:
(&) Impact of possible limited disposal
ut Yvcos Mountain, Indefinite
suspermion of sscond reposttary
(1) hpaet of uncertainty w spent
prowctions o e W0 conder seowmd
rEpOSi TRy PrOgram.
3 hepect of sirppeges i DOE progrens o
@V badity of & repusiory wier meedec lar

A ssuew Canmitrred i Commusnos o 2806
Decision on Pinduog X

Licenses complance with NRC regueis hons
and Hoense conditions,

Sefe manegement of spent foel prst
expiration of opersting licenses:

Avwstinnitivy of [OE interine storege.

Proposed Rules

B Nolevent lasuee Thet Heve Arisen since
the Comamissmon's Original Decieron on

Deley in sscond repository:
Potential lor license renewais.
V. Fourth Comassion Pinding
A lssues Considered i Commizsion's 1084
Decimon on Finding 4
Long-werm integnity of spent fuel under
weier puel slOrage CON Do
Structure and compoment suisty or
extended facility oparanos for storage:
hhtydnmn(wfuk
Posantial of scodents and acts of
sabotage of spent fuel storege facilities.
B Relevent lssues That Mave Arisen since

~ the Commmission's Or'ginal Decision on

Finding &

Radiotogicid snd now-radiologrcal
comssquances of extended spent fuel storege:
Potential delsy i firet repository, license

renewsls. delsy (0 second reposilory:
Enviroamentnl sssesament and findug of

no siguificant impact of at-reacior storege
beyvond 30 years after reactor's Licensed life
for operation.

V. Fifth Comuuasion Finding

A lssues Considered tn Commission s 19868
Decmion on Finding &

Adequacy of NWPA lor delerminung
responsibility for timely spent fuel siorage:

Spent fuel discharge projections;

Industey commitment to implement sway-
from-resctor storege.

B Relewant lssnes Thet Heve Armen smoe
the Commussian s Origine’ _ecision on
Vinding &

Kesponsiblity for sper | fuel storege beyond
1008

Advances i \echnology for dry storege:

Benefits ol monitored retnevable siorage
facility uncer NWPAA,

License renewals:

Oyptions for offsite storage under NWPAA

Orignal Findiog 1

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

Propossd Finding |

Same as above

1.A. lssues Considered in Commussion's
1984 Decision on Finding 1

1.A.1. The identification of Acceptable
Sites

Under the Nuciear Waste Policy Aot
of 1982 (NWPA}- the Department of
Energy (DOE) had responsibility for
idemtifymy cundidate sites for a geclogic
repository and for repository
development. The first requirement
Jeading to recommendatior: of candidate
sites was formal notification of States
with one or more potentially acceptable

. sites for & repository within 90 deys of
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sites for the first repository.

The NWPA required that each site
nomination be sccompanied by an
environmental essessment (EA). In
December 1084, DOE published Draft
EAs (DEAs) for each o the nine sites

ble and
proposed the following sites
nomins bow: 7 he reference

mumwnmysm
Characterization Plans (SCPs) for each
site, as renuired under the NWPA,
befure excavation of exploratory shafts. *
NRC concerns can only be sddressed
edequetely throagh the site
characterizetion process, because one of
the purposes of this is to
develop the data to eveluste the
mdmnhﬂnhm

"\RC did
-midndlynyhndml
techmbcal £ .~ or
Mnhﬁmmmmd
the sites unsuitable for charecterization.
Further. NRC did not take & position on

mhmﬂhﬂhﬂ&ﬂmd
the candidute sites was unticenseabls.
Nor hes NRC made any roch finding to
date with respect to any site identified

NWPAA was enacted. In & major
departere from the initiel intent of the
NWPA, the new law required that DOE
suspend site charscterization activities
! wites other than the Yucca Mountain

Jp-is

site. This decision was not based on &
technical evalnation of the three
recommended sites or a conclusion thet
the Hanfurd and Deaf Smith sites were

not technically acceptabie. According to
sponsors of the legsiation. the principal
purpose of the requirement to suspend
charscterization at these sites was to
reduce costa. In effect. the NWPAA
directed DOE to charecterize candidate

lunyththnYmMounMnu

is unsuitable, DOE is to terminste all

site characterization activities and

repoet to Congress its recommmendations
sctions

farthor

The NRC steff has identified
numsrous issue~ regarding the Yucce
Mountain gite taat mey have & bearing
on the licenseability of that site. These
issues will have to be resolved during
site churacterization. An example of &
site issue that may bear on the question
of suitability is tectonic activity, the
folding or faulting of the earth's crust. In
the 196¢ Waste Confidence Decision.
NRC noted that “* * * the potential
sites investigated by DOE are in
regions of relative tectonic stability.”
The authority for this statement came
from the Position Statement of the U.S.
Goohjudﬂ.uyﬂMl.»‘RChu
rised CoLCRrns regar.ing . tonic
astivity ot the Yoccas Moun ain site in
the comments on the draft and final
EAs, snd ip the draft and final Point
Papers on the Consultation Draft Site
Charsctenzation Plan. Uf it appears
during site charscterization that the
Yuccs Mountain site will be unable to
meet NRC regurding
isolation of waste. DOE will have to
suspend characterization af that site and

ngnoc.nu‘
wdmmm
different geologic media was consistent
with section 112{a) of the NWPA, which
required that DOE recommend sites in
different ¢ media 1o the extent
This strategy was (0 ensure
that if any one site were found
unsuitable for ressons thet would render
nﬁhﬂ.btln-pobucnuﬁu
alternate sites in different
hoﬂrochn.mhibnvnhbh
NRC referred to this policy in its 1864
Waste Confidence Decisicn, when it
said, in of its argument on
technical . that ** * * DOE's

at & sufficiently large
number and variety of sites and geologic

- medis tosupport the expectation that

one or more technicelly acceptable sites
will be identified.

NRC recognizes that sunultaneous site
characterization is not necessary (o
identify s repository site that would

[ N————

meer NRC's technical criteria for
isolating wastes. Sequential site
characterization does not necessarily
preciude or hinder identification of an
acceptabie site for a repository. NRC did
express concern to on several
occasions duriag deliberations over the
proposcd legislation, that sequential site
characterization could delay
considerably the schedule for vpening a
repository if the site undergoing
characterization were found to be
unlicensesble. NRC aiso ndicated that
this potential for deiay would have 1o be
considered by NRC in reevaluating the
findings in its Waste Confidence
Decision. The impeac’ of this redirection
of the high-level waste program on the
Commission's Waste Confidence
findings is not on the ability to \dentify
technically acceptable sites. but on the
timing of availavility of technically
acceptable sites. Because
characterization of multipie sites
appears o be more directly related to
the timing of repository availability tan
to the feasibility of geclogic disposal.
consideration of the above statemen! in
light of the NWPAA program redirection
will be discussed under Finding 2.

Another question bearing on whether
technically scceptable sites can be
found is whether compliance with
Environmentai Protection Agency (EPA)
0 vironmental standards for disposal of
spent fuel and high-level waste can be
demonstrated These standards,
originally premulgeated in finel form in
September 1985, were vacated in July
1982, by the U.S. Court of Appeais, and
remanded to EPA {or further
consideration (see NRDC v. EPA, 824 F.
2d 1258). As onginglly promulgated, the
standards set limits on releases »f
radioactive materials from the site in'>
the accessible environment over &
10,000-year period following disposal.
They also required that there be less
than one chance in ten that the release
limits will be exceeded in 10000 vears.
and less than one chance in 1,000 that
releases will exceed ten times the limits
over 10,000 years.

In past comments on draft and
proposed EPA standards. and in relatel
NRC rulemaking efforts, NRC has
expressed concern that probabilistic
analyses should not be exclusively
relied on to demonstrate compliance
with EPA release limits. NRC's
contments said io part that “* * * [t}he
numerical probebilities in [the
standards| would require & degree of
precision which ie unlikely to be
achievable in evaluating & real waste
disposal system.” The comments went
on to explain that ** * * identification
of the relevant processes and events
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deﬂw
judgment and will not be-
smenabie to accurste guantificstion, by
statintical armlysis, of their probebility
of ocewrvence.” NRC believed then, and

performance of & disposal systens
is mot 10 be bad i the ordinary sense of
the word” with the subetantial

Comsmission did not object when the. .
final standards were published in 1988,
Pursuant to the remand by the Federal
enurt in 1987, EPA is currently
e stanards for disposal of spent
waste: The court's.
decisios dircted that the remend focus
protection requirements of the
stamderds. Although the EPA standarde

e «till underguing development at this

i the Commission does not corvently.
s . sufficient baeis to withdrew its
mhthofudbmtyof
evalneting com with such
stamdards. NRC staff will closely
monitor the development of

with them can be applied by
NRC to evaluete DOE's demonstration
of complirncs.
Ie sum, considering both past and
current prog ams for characterizing

Waste Packages . ... .

=

can be identified, evaluated, and
accepted or rejected on their merits.
even if no more than one site (&
undergoing site characterization: This
‘udgment does not rest on the

acceptability of the Yucce Mountein site

c--.buoundﬂnum
1A.2 The Duevelopment ole-

the Act, these techinical criteria must
for use of a system of mukiple
in the design of tha repository
and such restrictions on the
retrievability of waste as NRC deems
appropriate. The system of multiple
blﬂ'imtnchdcbothwmd
natural barriers.
mmwmu
engineered barrier in the system of -

’ mmwmm

The waste package is defived s» the -

“waste forn and any containers,

shielding packing and other absarbent
mmhhmdhtdynmmdi!un ‘
wmdividual waste container.”
unhuncxphuwryuhnfwdu
characterization. DOE is required to
prepere an SCP including & description
ofdnwuufmcpcchmw
for use at the repository, and
uphmﬁnndtbulwmhpm
such weaste form or packaging and the
geologic medium of the sile:

The muitiple barrier appreach (o
radiosctive waste isulation in & geologic
repositary is implemented in NRC
requirements by & number of

objectives and by detaited
siting end design criteria. The NRC
performance objective for the waste
pRLkpEy

requires substantially complete
containment for @ peried of not lese than

300 years nor mere than 1,000 years

hthomhpachmnqmth-t
interaction of the weste package with
the environment not compromise
pe: formance of the package, the

- underground facility, or the geologic

setting. Therefore, the waste package
design must take into account the
complex site-specific interactions
between host rock, waste package, and
ground water that will affect waste
package and overall repository
performance.

Under the NWPAA, DOE wee
required to suspend site
charec’erization activities at sites other
than the Yvzcs Mountain, NV site.
Consequently, DOE has narrowed the
range of waste package designs 10 a
design tailored for unsaturat»d tuff at
the Yucca Mountain site. This aupect of
the high-level waste program redirection
may facilitate and expedite th» waste
package dusign process insofar as it
enables DOE to concentrate ite effrte
on developing a single design for «
lild' site instead of three
sitew in badded salt. basait,

for

" unseturated tuff.

Currently, DOE is evaluating

_ uncertainties in waste packape design

conceptual dumn for the waste package

* is based on several assumptiono. the

waste form is presumed to be ten-year-

" old spent fuel or high-level waste in the

form of bororilicate glass in stainless-
stee] canisters. (In sddition to spent fuel
and high-level waste. the waste form
may inciude grester-than-Class C
(GTCLY) low-level waste. This waste is
not routinely acceptable for near-surface
disposal under NRC regulations for
disposal of low-level wastes. but is
acceptabie for disposal in & repository
lluanud for digposal of spent fuel and

wastes. This waste might
include suchk meterials as sealed sources
and activated metais from the
decommissioning of reactors and
production facilities.)

Six materials are being considered for
fabrication of containers, including
austenitic steel (316L), nickel-based
alloys (Alloy 825), pure copper (CDA
102), copper-besed alloys (aluminum-
bronze, CDA-618, and 70-30 Cu-Ni,
CDA-715), and & container with & metal
outer shell and ceramic liner. The
reference container for the spent fuel
and high-level waste is & 1.0-cm thick
cylinder to be made of American Iron
and Steel Institute (AIS]) 304L stainiess
steel. This will be DOE's benchmark
materiak against which other materiols
are o be compared. DOE currently
intends for spent fuel containers 10 be
filled with an inert gas, such as argon,
before being welded closed.

The reference repository location is in
the unsaturated tuff of the Topopah
Spring Formation underiyiga Yuccs
Mountain. Accordirg to DOE, little free-
flowing water is thought to be present
there to contribute to corrosion of the
waste containers. althongh the degree of
saturation in this tuff is estimated 10 be
6510 percent of the available void
space in the rock. DOE has
acknowledged, however, that the
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at Yucce

comtainment.

1.A2% Efect of reprocessing on
wasic form and waste packoge. The
Druft 1968 Mission Man Amendment
estimates that & total of sbout 77,800
metric tons of heevy metal (MTHM) of
spent nuclear fuel and high-level
radicactive waste will be available for
disposal by the year 2020. (This estimate
ie based on 8 “no new orders™
assumption for commercial nuclear
reactors and & 40-year reactor lifetime.]
Of this 77 800 MTHM, about 8,400
MTHM will connist of reprocessed

© Mountain site is

-

defense waste and & smeall amount of
commercial waste from the
West Valley Demonstration Project. The
decision to lecate the defense high-level
waste in the repository for wastes from
commercial power reactors resuited
from the requirement in Section § of the
NWPA that the President evaiuate the

high-level i
at Savannah River; SC, Hanford. WA,
end idabo Fails, [D will be available by

_ 2020 for disposal in the repository,

sccording to the Draft 1088 Mission Plan
Amendment. This waste will likely be
solidified into & borosilicate glass
matrix. About 640 MTHM of
reprocessed high-level waste will come
from the West Valley Demonstration
Project. & facility for wastes from
discontioued commercial reprocessing
of spent fuel at that site. This
waste also will be
80 probably in & barosilicate
glass weste form.

Waste-iorm testing for the Yucca
oo both spent
fuel and reprocessed level waste.
The performance of the waute form in
providing the first barrier to
radionuclide migration is being
evaluated on the basis of the puyrical
and chemical environment of the waste
form after disposal, the performance of
the waste container, and the
emplacenent configuration.

A major limitation on glass waste-
form testing is that the actual waste
glasses to be disposed of are not
gvailable, and their exact composition
will not be established until after further
testirg, Meference waste-glass
compositions are being used for studies
on the effect of variation in gless
compasition on performance. (These
glass compositions are designed by
Sevannah River Laboratory (SRL) for
defense high-level wasts, and by Pacif .

_Northwest Laboratory (PNL) for the

commercial high-level wastes to be
vitrified under the West Valley
Demonstration Project Act.) The
reference compositions will be revised
when better anaiyoes of the _mposition
of the wastes st SRL and West Valley
are sveilable. The test program will seek
to esteblish upper bounds on leaching of
important radionuclides, end the extent

1o which giase fracturing increeses lesch
rate. Other factors influencing leach rete
are temperature, pH of the leaching
solution, formation of solid layers on the
surface of the waste glass, irradiation.
water volume, and chemuistry.

it is possibie that renewed
reprocessing of spent fuel from nuciear
power reactors may result in a greater
proportion of reprocessed waste to
spent fuel than is currently anticipated.
Although such & departure from the

ourrent plan to dispose of mostly
- unreprocessed

spent fuel in the

reposttory does not appear likely at this
time, the Commission believes it is
important to recognize the possibility
that this situation could change.

The possibility of disposal of

waste as an alternative

waste form to spent fuel essemblies was
recognized by the Commission in the
1964 Waste Confidence Decision. The
Commission noted that the disposal of
waste from reprocessing had been
studied for s longer time than the
disposal of spent fuel, and that the
possibility of ing does not aiter
the technical feasibility of developing a
suitable waste package. The
Commigsion went on to say that there is
evidence that the disposal of
reprocessed high-level waste may pose
fewer technicnl challenges than the
disposal of spent fuel. As long as DOE
uses conservative assumptiont and test
conditions for evaluating the
performance of diferent waste formo
against NRC licensing requirements, the
Commission has no basis to change its
finding thet there is reasonabie
assurance that reprocessing does not
reduce confidence in the technical
feasibility of designing and building a
waste package tha! will meet NRC
licensing requirements in a variety of
geologic media.
1.A.3. The Development of Effective
Engineered Parriers for lsolating Wastes
From the Biosphere

1.A.3.a. Backfill materials. At the time
of the 1984 Waste Confidence Decision,

DOE was developing conceptuel designe
for backfill in several geclogic media.

© Most candidete sites at that time were

in saturated rock. and the conceptual
designs included backfilling or packing
around waste containers to preveni or
delay ground weter flow which could
enhance corrosion and radionuclide
transport near the waste containers. The
conceptual design for the engineered
barrier system &t the Yuccs Mountain
site hes different parameters because
the site iy unseturated: instead of
backfill or packing around the waste
container, there is 1o be an air gap



.-

38774  Federsl Register / Vol 54, No. 187 / Thursday, September 28, 1989 / Proposed Rules

Backfill material around: the «onteiner
is not required under NRC regulations
for the weste package. NRC regulations
require that “* * * conteinment of high-
level waste within the waste
|which includes the container| will
substantially compiete for a period to be
determined by the Commission * * *
EMM“WNM&&-

then 300 years nor more thar 1000
years after

100,000 per year.

nuiﬁlhdnsmdnd.b; o

hazrier

underground faci "
Mountain candidste site. DOE carrently

backfilled with conrse tuff excavated for
the facility. in the conceptual design
provided in the SCP, the selection of
coarse tuff as backfill material is based
on numerical simulations performed by
DOE which suggest that coarse tuff
would be 8 more effective barrier to
capillary flow in the backfill matrix than
fine materials.

DOE's design for the engineered
harrier syster submitted with the
licerse application will have to contain
infopmation sufficient for NRC to reach
a ‘avoreble conclusion regerding the
over+" system
Backfiu or pecking

" containers ie not required by NRC. . -~

if DOE can demonstrate that.
applicable performance objectives can
be met without it. If. on.the basis of
testing and experiments during site. .
charscterization, DOE decided thet
backfill would enhance engineared
barrier system performance.
would have o reflect thus conclusion.
DOE has already conducted research.on
@ wide variety of candidate materials
for beckfill around waste packages in &
variety of geologic media. The

closwreaf the . .

Mwum.

confidence thet backfill or packing
materiale can be developed as needed
for the underground facility and waste
package to meet applicabile NRC
Mmmmm
ves.

1.A.3.h. Borehole and shaft seals. The

mhluudmmmm

the accessible environment following
permanent closure conform to EPA's
generslly epplicable standards for
radicactivity: Although the criteria for
seals given i 10 CFR pert 60 do not
specifically mention seals in ramps and
the underground fucility.. it is reasonable
to consider them together with borehole
ot dhinoae Gestn e vespaant i

design in ramps e
underground facility cduld also affect
the overall system performance of the
geologic repository.

Construction of the exploratory shaft
facility (ESF) will be the first major site
charecterization activity. The ESF will
consist of two vertical shafts, one for
testing and the other for and
underground excsvetions for at-depth
testing The repository surface facilities
will be connected to the underground
facility by two additional shafts (a men-
and-meterials shaft and the
emplacement ares exhaust shaft] and
two ramps, & waste ramp for bringing
radioactive waste and spent fuel into
the repository, and a tuff ramp for
removing rock from the underground
facility to a tuff pile. In addition to these
shafts and ramps. there will be
exploratory boreholes for obtaining
sampies of rock. water. and gases in
strate gl varying depths. Exploratory
horeholes have the potential to provide
information on hydrologic properties of
the Yuccs Mountain site, with emphasis

_ on movement of water in unssturated

taff. Other praperties which will be
studied using exploratory bareholes are
lithologic, structural, mechanical. and
thermal properties of the host rock.

When the repository is
decommissioned, NRC expects that
most, if not all, shafts, ramps, and
bareholes will probably have to be
sealed 10 reduce the possibility that they
could provide preferential pathways for
radionuclide migratioi from the
underground facility to the acccessible
environment. DOE estimates that as
many s 350 shallow and 70 deep
exploratory boreholes may be emplaced
by the time site characterization has
been completed at the Yucca Mountain
site. Decomumissioning may not occur for
up to 100 years.after commencement of
repository operations. Because the final
design for sewls will likely have been
modified from the initial license
application design (LAD), DOE is
viewing the seal LAD as serving two
primary functions. As set forth in DOE's
SCP for the Yucca Mountain cundidate
site, the seal LAD is to establish that: (1)
** * * technology for construc:ing seale
is reasonably available:” and (2) ** * *
there is reasonable assurance that seals
have been designed so that, following
permanent closure, they do not become
pathways that compromise the geologic
repository's ability to meet the post-
closure performance objectives.”

To establish the avsilability of
technology for seal construction. DOE
has identified at least 31 site properties
that need to be characterized in
determining necessary seal
characteristics. These properties include
saturated hydraulic conductivity of
alluvium near shafts, the quantity of
water reaching the seals due to surfuce-
ﬂoodmwonu. and erosion potential in
the ¢ vicinity The SCP aiso
discusses material properves thal need
to be identified to determine sealing
components such as initial and allered
hydrologic properties of materials.

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

DOE's current design concept for
meeting the overall performance
objectives includes a combination of
sealing and drainage. Seal requirements
may be reduced in part by: (1) Limiting
the amount of .. Jace water thal may
enter boreholes. shafts, end ramps. (2)
selecting borehole, shaft, and ramp
Jocations and orientiation thal provide
long flow paths from the emplaced
waste 10 the accessible environinent
above the repository: and (3)
maintaining & sufficient rate of drainage
below the repository horizon level so
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that water can be shunted past the
waste packages without contacting

them.
uu-:nor-mumm
on seals for the Yucca Mountain
candidate site, the Commission finds no
basis for diminished confidence that an
acceptable seal can be developed for
candidated sites in different

media. The-Commission finds 1o
evidence to suggest that it can not
continue to have reasonable assurance
npﬂizuh- deveioped to
- mest 10 part 8 performance
objectives.. -~ ey

1B Relevant Issues That Hove Arisen '

Since the Commission’s Original

- 1.B1 lv support of its argument on
technical feasibility, the Commission
stated.in its 1064 Waste Confidence
Decision that ** * * DOE's program is
providing informaticn on site
characteristics at a sufficiently large
number and variety of sites and geolcgic

site-specific
activities under the Nuclear Waste
Policy Act of 1982 at all sites other than
the Yucce Mountsin, NV site.

Under the NWPAA, the DOE program

hae been redirected (0 charecterize i

candidate repository sites in sequence
rather than simultaneously. If the Yucca
Mountain site is found to be unsuitable,
DOE mus: terminate site
charactermation activities thore and
provide Congress with 8
recommendation for furture action. such
as the charaterizaiton of another site.
Becouse characterization of multiple -
sites now appears to be more directly
related to the timing of repository
gvailability than to the technical c
feasibility of geologic disposal as &
concept. consideration of the
Commission's aforementioned 1964
statement in light of the NWPAA will be
discussed under Finding 2

1.8.2. What is tne relationship, if any
of the “S-3 Proceeding™ to the current
review of the Commission's 1064 Waste
Confidence Pindings? Would the
El:mdrwiﬂuolth.&-ardmm

affected if the Commission hed to
qualify ite current confidence in the
technical feasibility of safe disposal?

In its decision to remand to NRC the
questions of whether safe offsi’ » storage
would be available to 2007-2008, or, if
not, whether spent fuel could be safely
stored onsite past those dates, the U.S.
Circuit Court of Appeals observed that
the issves of storage and disposal of

-

proceeding :
Proceeding-
The S-3 was the
ou of efforts to address
generically the NEPA requirement for an

evaluation of the environmental impact
of operation of a light water reactor

- (LWR}. Teble 5~3 assigned numerical

values for environmental costs resulting

proceeding
_ ruised by the petitioners in the appeals

of fuel storage capacity. The Court
said that the “ * * * disposition of the
$-i proceeding, although it has &

- samewhat different focus. may have a
bearing on the pending cases.”

The Commission approved the final
$-3 rule in July 1879. In October 1879,
Commission issued & Notice of

Rulemaking (NPRM) on the
Waerte Confidence issues in response to
the remand by the Court of Appeals. In
the NPRM. the Commission stated that

i?

-~ recently concluded rulemeaking on the

environmental impacts of the nuclear
fuel cycle, and that the record complied
herein will be available for use in the
mﬂm fuel cycle rule update discussed
in "
L the final Table S-3 rule issued in

1979, the Commission had said that
“* * * badded salt sites can be found
which will provide effective isolation of
radioactive waste from the biosphers.”
When the Commission issued the 1064

. Waste Confidence Decision, part of the
basie for the discussion of waste
management and disposal in the August
1979 final 8-3 rule had changed. For
exampie, in 1964 the repository program
was proceeding under the NWPA, which
required that DOE recommend three
sites for site charascterization.

Although NRC is preparing to amend

the 53 Table, and add & new appendix

to explain the basis for and significance
of the data in the tabie, it i unlikely that
the revisions will have any impact on
the Commission’s generic findings in the
Waste Confidence Nor is it
likely that this reexamination of the
Waste Confidence findings will affect
the S-3 rule; the Waste Confidence
Proceeding is not intended to make
guantitative judgments about the
environmental costs of waste disposal.
Unless the Commission, in a future
review of the Waste Confidence
decision. finds that it no has
canfidence in the technical feasibility of
dispoeal in & mined geologic repository,
the Commission will not consider it
necessary to review the S-3 rule when it
reexamines its Waste Confidence
findings in the future.

1.B.3. To what extent do
developments in spent fuel disposal
technology outside of the United States
(e.g.. Swedish waste package designs)
enhance NRC's confidence in the
technical feasibility of disposal of high-
level waste and spent fuel?

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

Qutside the United States, studies of
rpent fuel as @ waste form are now
being conducted primarily in Canada
and Sweden, although both France and
West Germany have small programs in
this area. The Swedish studies have
been mainly concerned with boiling
water reactor (BWR) spent fuel, whereas
the Canadian studies focus on spent fuel
from that country’'s CANDU reactors,
which use unenriched uranium in a core
immersed in “heavy" water made from
deuterium. BWR and CANDU fuel, like
pressurized water reactor (PWR) fuel,
are uranium dioxide fuels clad in
zircaloy. However, the burnup rates for
these three fuel types vary considerably.
Ongoing research studies on spent fuel
include: work on the characterization of
spent fuel as a waste form: the corrosion
of spent fuel and its dissolution under
oxidizing and reducing conditions: the
radiolysis of ground water in the near
vicinity of the spent fuel, and its effects -
on the dissohution of the fuel: and the
development of models to predict the
leaching of spent fuel over long time
periods. The resuits of this work are
steadily increasing our understanding of
spent fuel 2s a waste form.

High-level radioactive waste, whether
it is spent reactor fuel or waste from
reprocessing, must be enclosed in an
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pachage The cenister surrounding the

waste i expected (o prevent the reieeas

of radiosctivity its handling st
emplecement.

j
|
|
s

concepts mciads the packed-partic dste

bhackfill
material on the busis of its thermal and
mechamicsl properties. Bentonite
backfills keve been shown (o produce
comdnctivities thet are very

eliminated if material from e single
source is used. The presence of sulfur
and some organic material. inciuding
bacterie. i many begtonites poses some
problems relsted to microbially-

 accelersted corrosion. Trestment with

bydrogen pevoxide may be used to
oxidize these organics. Hesting the

crysial structure of the bentonite.
Many commtries intend to dispose of
their high-level radioactive waste by
firs! converting the wastes into & solid,
vitrified form afier reprocessing. Since
the leaching of the waste form by
circulating ground water after disposel
is the most likely mechanism by which
the radionuclides might be ‘eturned to
the biosphere, the waste form must be
composed of 8 highly stable me erial
with an extremely low solubility in

1988 / Proposed Rules

ground water. Thus. the waste form
itself should function es an
immobilization agent to prevent any
significant release of radionuclides to
the bicsphere over very long time
periods. The two primary materiais
currently being considei ed for use as
solidified waste [orms are borosilicate
glass and SYNROC, & man-made
titanate ceramic material.

SYNROC was initially developed in
Australie as an siternative meteriai to
borosilicate glass. it is composed

of three minerals (hollandite,

zirconolite, and perovskite) which

. collectively have the capacity tc accept

the great majority of radioactive high-
level waste constituents into their
crystal lattice strucuture. These three
minerals, or closely related forms, ocour
natursily, and have beet shown to heve
survived for many millions of yeers in a
wide range of natural environments.
SYNROC has the property of being
extremely resistant to leaching by
ground water, particuiarty at
temperatures above 100 degrees C. In
addition. the capacity of SYNROC to
immeobilize high-level waste: s not
markedly impaired by high levels of
radiation damage.

The high leach-resistance of SYNROC
at elevated temperstures increases the
range of geologic envircaments in which
it may be used. such as deep geciogc
reposi‘ones in both continental and
maribe environments.

Research and development work on
improving SYNROC priduction
technology is currently being done
jointly in Australia and Japan. New
methods of using metal alkoxides in the
fabrication of SYNROC to obtain high
homogeneity and lower leachability
have recently been developed in
Australia. The Japanese have recently
developed a new method thai uses
titanium hydroxide, as a reducing agent
to produce SYNROC with a high density
and low leach rete. A pilot facility for
the production of non-radioective
SYNROC is not in nperation
Australia. and a small piot facility for

SYNROC with redicacuve
constituents is being completed in
japan.

On the basis of current mformation
{rom the foreige studies just described
on canisters, spent fuel as & waste form,
hackfill materials, and alternatives lo
barosilicate glass wasie forms the
Commission concludes that there is no
basis for diminished confidence that an
acceptable wagte package can be
developed for safe dispesal ¢. high-lewel
waste and spent fuel.
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1.C. Conclusion on Finding ¥

The Commission has reexamined the
basis for its Pirst Pinding in the 1064
mwmn.ammu.mof

subsequent developments, and
anadndun:m:hnhhuldbo
reaffirmed.

The technical feasibility of a
repository rests initially on
identification

of scceptable sites. At this

time. the Commission is not aware of
any evidence that Yucca
muw.mbdh

characterization. These are many . -

outstanding questions regasding the
licensesbility of the site, however, and
they must be answered satisfuctorily in
order for NRC tovissus a construction
suthorization for that site. If deta
obtained during site characterization
indicate that the Yuces Mountain site is
not suitable for a repositery, DOE'is.
required by the NWPAA to terminate
site characterization activities and

report to Congress. Within six months of

that determination, DOE rmust make &
recommendation to Congress for further
action to assure the sefs, permanent
disposal of spent fuel and high-level
wasts. DOE could recommend., for-
example, that Congress authorize site
charscterization at other sites. .
Considering DOE's investigations of -
other potentially acceptable sites before
ite exclusive focus on Yucca Mountain,
the Commission has no reason to
believe that, given adequate time and-
program resources. « technicall
acceptable n’tncnnmlbob\uuz

The technical fsasibility of geologic
dieposal alsu depends on the asoility to
develop effective engineered barriers.
such as waste packages. DOE is
currently evaluating six candivate
msterials for waste containers, including
austenitic steel and copper and nickel-
based alloys and is pianning waste-
form testing based on both spent fuel
and ‘tigh-level waste in borosilicate
glass. On the basis of DOE's program.
and results from Swedish investigations
of a copper waste contriner, the
Commission is confident that, given &
range of waste forms and conservative
test conditions, the technology is
@vailable to design acceptable waste
packages.

In addition to the materials testing for
the warte container and waste form.
there may be additional measures that
can be taken to improve the
effectiveness of the engi barriers.
1t is known, for example, that the heat-
loading characteristics of the wastes
diminish with time. Also the longer
wustes are stored before disposal, the
smaller wll be the quantities of

and Japan are currently pursuing this
m.mtmw.vmm
The Commission emphasizes here the

! bcholﬁumnqulndfwth.u;cqor
feasibility of deep geologic disposal in

the United States. Otier countries, such
as Canads. the Federil Republic of
Germany. and Sweden are pursung
dispesal stretegies based on & nimilar
view. Reprocessing, if employed in ite
current stage of development. would
result in additional exposures (o
radistion and volumes of radioactive
wastes (0 be disposed of. For the
purpose of finding ressonable assurance
in the technical feasibility of geologic
disposal, | owever, it is worth noting
that technology is currently available to
permit additional engineering control of
waste forms if. for reasons not now
foreseen, such control were deemed
desirable at some future time.
Meanwhile, the Commission continnes

ta have confidence that safe geologic
dieposal is technically feasible for both
spent fuel and high-level waste.

DOE's current reference design for the
waste packege does not include backfill
or packing around waste containers in

“the emplacement boreholes. Neither is
required under NRC ruies se long as
DOE can show that applicable
regulatory criteria and objectives will be
met. An air gap between the container
and the host rock is currently one of the
barriers in DOE's design for meeting the
performance objective. DOE has-
conducted investigations on a variety of

candidste materials for backfill in &
variety of geologic media, and the
Commission finds no basis to qualify its
past confidence that backfill materials
can be developed, if needed. to meet
appiicable NRC requirements.

The current reference design for
sealing boreholes, shafts, ramps and the

facility at the Yucca

Mountain candidate site employs
crushed tuff and cement. Regardless of
the geologic medium of the candidate
site, DOE will have to show that the

- license application design meets NRC

post-closure performance objectives.
The Commissio» continues to have
reasonabie assurance that DOE's
program will lead to identification of
acceptable sealant materials for meeting
these objectives.

Oversll. from its reexamination of
issues related to the technical feasibility
of geologic disposal, the Commistion
concludes that there is reasonabie
assurance that safe disposal of high-
level waste and spent fuel in @ mined

lqgli.c repository is technically

asible.

Original Finding 2

The Commission finds ressonable
assurance that one or more mined
geologic repositories for commercial
nigh-level waste and spent fuel will be
available by the years 20072008, and
that sufficient royository capacity will
be available within 30 years beyond
expiration of any reactor operating
license to dispose of existing
commercial high-level redioactive wuste
and spent fueld origir.ating in that
reator and generated up to that time.

Proposed Finding 2

The Commission finds reasonable
assurance that at least one mined
gealogic repository will be available
within the first quarter of the twenty-
first century, and that sufficient
repository capacity will be available
within 30 years beyond the licensed life
for operation ol any reactor t1 dipose of
the commercial high-level radioactive
waste and spent fuel originating in such
reactor and generated up to that time.

2.A. Issues Considered in Commission s
1984 Decision on Finding 2

2.A.1. Finding Technically Acceptable
Sites in & Timely Fashion

In order for the Commission to fird
that any candidate site for & repository
is technically acceptable (thct is, in
compliance with NRC licensing
requirements), the site must undergo
comprehensive site characterization to
assess its hydrologic, geologic,
geochemical. and rock mechanics
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mlunﬂbﬂ;*-ﬂ suiteble if the 20072008 timelirams oy

maccep tubie o the basm of repository availability in the

exrly in-mite testing or other site  Commissien's 1984 Decision i to be

characterization sctivities. It will not be et the Gommission cennot be
howeves, for the NRC staff to certain at time that the Yucce

take & position befare « licensing board “Mountain site will be scceptsbie.

that & site will mest NRC reguirements Although Commission has o reason

for construction suthorization wutil the 10 believe that another techmcaity

results of all site charecterization scceptable site can not be found if the
activities are available. Even then. the Y uccs Mountan site proves unsuitable,
stafl mey conclude thet the evidence several {actors reise reasonable doubte
from site charsctertastion éoes oot a¢ to the evailability of even one
constitute resscnable assurance (hat by 2007-2008. These include:
NRC will be (1) The carrent relance on & smgie ste
met. Alpe the results of the hoemstng ' suniisbhio
hesarings oD CORSIUCHOn eutortERton . alternstives (2) the probebility that site
cannot be predicied. If constrection i activities will not
suthorized and when it is sshatantinly - wilhowt probenas; and
complets, XK is required 1© obtas. ity (3) the history of schedular shppages
addition to the construction gince passage of the NWPA. For

repository operstions ares in arder (o to 2003} between january 1983, when (he
commeanse repogitory Thes: NWPA wes enacted, and january 1967,
oomtd-l:i--pht the when the first Draft Mission Plan

after several years, site characiermation for excavetion of (he exploratory shaft

or licensing ectivities bring to light for the Yucen Mowntein silte shpped by

difficulties at the leading candicets site.  more thes three years since (he issuance
im support of its argument on technical of the PDS in March 1966 DOR bas ciled

feembility. the Commission staved ix its- numercus reasons for past program

1984 Waste Confidence Decision thet -  slippages, including the need for o

we o« ¢ DOE's program is providing - consultation process with Siates and

informetior en site characteristics st & Tribws. Congressionel actions (e.4.. the

sufficiently large number and veriety of barring of funds in tbe 1967 budget

sites and geolopic media to support the appropristion fos drilivg exploretiory

expectetion the! one or wore techmeally shafts), and DOE s recegrution that the

acceptable sites will be identified.™ Ay EIS and license application would

the time, DOE was required under the require more (schmcal MioTmetion tkes

NWPA to characterize three candidete-  previously planned.

repository sites. : - Given thie history of deleys, and given
The NWPAA had & mejor iapect oo its understanding of carrent

DOE's repository program, baweves. - ine Commmenim Gan ot

Under the NWPAA, DOE was required  be suce (hat current milesiones (or the

to suspend site-specific activities st the reposiiory progreis wiki he met. at least
Hanford, WA and Deaf Smith County. in the foresseatre future. Por exampie,
T sites, which had heen approved by DOE has taken the pusition. with which

the President for site charsctevization NRC agrees. that sinkieg of exploratory

for the first repository. Redirection of shafts showid not eccur before i bas a
the repository progeam to single-site qualified guality sssurance (QA)
characterization (ar, if necessary, mmnnbphn'l‘h ;
sequential sile characterization if the \ever that the aggressive, success-
Yuecs Mountain site is found to be orieuted scheduie ior s mulesione has
unsuitable) will permit DOE to not allowed for anexpecied
concentrate its efforts and resources on  developmenis. Indeed. ihe-efiort 1o

infarmation gethering et & smgie mte. &9 develop an spprovabie QA program has

upposed o spresding oot ‘te efforts over in itseif identfied problems 1 design

¢ of sites. The possible schedular contral and othey processes (hat must be
ts to sinple-site characterization, resolved in order 10 establish & fully-

quelified program thet sddresses ail

purposes of this Pinding against the applicable NRC hoenetng requirements.
potentid los sdditional delays in Thus. aithough the NWPAA s a clear
repos. lory evailability if the Yocce and strong reaifirmation of

By focusiry DOK site characieraation

activities on Yucce Moustam., the Conuniasion in this Wasie Confidence
NWPAA has essentially made it + roview canmot ignore the polential for
necessary for that site 1@ be found  deley i repository avalsbality i the

Yuecs Mountain site. ¢ any other single
site designated for site characterization.
is found to Le unsuitable. Without
alternative sites undergoing
simultencous cheracierization or even
surface-based testing, DOE will have to
begin characterizing another site if the
site currently selected for
characterization proves unsuitable. The
earlier a determination of uneuitability
can be made. the smaller the impact of
such a finding wouid be on the overall

. timing of repository availability.

DOE has estimuted conservatively

. that it would required approximaiely 25

years (o begin site screening for &
second repository, site
chargctenzation, submit an EIS end
license appiications, and swail
authoriza ions belare the reposstary
could be ready to receive waste. In its
June 1967 Mission Plan amendment,
DOE stated "It * * * seems prudent 1o
plan that site-specifie screening leading
to the identification of potentially
acoeptable sites should start about 25
years before the siart of weste
ecceptance for disposal.” DOE weni on
to say that it considered this estimate o
be conservative because it does nol
account for expected schedular benefits
from the first repository program,
including improvements iy such arees as
site screening, site characternizution, and
performance assessment lechnigues.

Although DOE’s estimate was
permitted on the successful compietion
of a program for the first of two
repositories, schedular benefits from
improvements in the understanding of
waste isolation processes would sull be
svailable. The glass waste form from the
Defense Waste Processing Faclity now
under construction at Savannah River,
SC. for example, will be available for
testing under siroulated repository
conditions well before the turn of the
century under current DOE schedules,
and improvements o the modelling of
spent fues behavior within waste
canisters can be epplied in performance
sssessments largely irrespective of the
geology of & site. It may also be
pertinent that when DOE made its 25
year estimate for the second reposilory

m in mid-1967, the law &l the time
required the siroultanecus
characterization of three sites, 50 thal
DOE could not proceed to develop one
site for & reposilary until the completion
of charectermmation at the site that
required the most lime.

Altbough it is still possibie for a
repository to be available by 20072008
if the current schedule does not incur
mejor additional delays, the
Comumission does not believe it wowld

be prudent to reailirm the Agency's 1884
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requests
from utilities, the NRC staff has agreed

1o extend the detes of expiration of the
OLs by

the license from the date of isew: noe of

‘the OU inatead of from the date of the

CP. The NRC staff hes alresdy charged
the expiratian-cate for Preirie icland
Unite 1 and 2 from the year 2008 to the
sreprs 2003 and 2094, The stafl cusrentiy-
erpects Vermront Yanh wo to reguest &
change 1 ite current e xpiration dete of
Decewder 11, 2007. On the basis of the
date of issuaisce of the OL for Vermont

i

expacted to
in which the OLs of the Vermont Yankes
dmwfuﬁmamhb :

epire :
mmddmmmu
Commmusion >

believes it can heve

serwen W 10 * pository operation &t &
wite other then Yucce Mountain, if ths
shouid prove necessary. Assummg for

situ testing is expecied to decrease
- significantly uncertainties

the 40-year pe riod of

the seke of conservetiem thet Yecos
Mountsin would pot be foend suitable
for repository development. it e
ressonable 10 expect thet HOE would be
able to reech this conclusion by the yesr
2000. This would lesve 25 years for the
attainment of repository operations &l
another mite.
M&Mybcvdqmmd‘ﬂuu
Packages and Engineered Barriers

DOE's current conceptual design for
the waste package o discussed o the
SCP for the Yucce Mountain site. As

. information i obtawned from site

investigatior related to  he waste
package LAL: (1) Weste package
enviroament; (2} waste forr~ and
materials testimg: (3) desig. . .nalysis,
fabrication, and prototype iesting: and
(4) perfarmance assesament. Numerous
uncertainties exi«: io each of these
areas. DOE's testing program will
attempt 10 reduce uncertainties in these
mnhmpaubh.l’cmphw

reg-rding the
repository host rock mass in which the
mmmﬂhmhmd.lnth
of performance assessment,
mwmwuouﬂ.m
short-larm testing of compiey rock-
waste-ground water interactions must
be extrepalated over as many as 10,000
yoars, it may be necessary o rely maore
heavily a4 the use of surp'ifying
assumptions end bounding conditions
than i other areas «f inver Yigation
' As discussed under Finding 1, the
Comunssion continues to heve
regsonable assurance thet wasie
1 sckages and engineered barriers can
be developed which will contribute to
mesting NRC performance objectives for
the repository. The timing of @vailability
of & complete and high quality waste
package and barmer LAD,
specifically their availability on a
schedule which would permit repositary
operation Yy 2007-2008, is more difficuit
tn assens gt s time. hcomnvnh

the overell acceptability of the Yucca
site. If the site is found 1o be unsuitabie.
waete package and engineered barrer
development will have to begin for &
NWPAA, DOE mey not carry out site
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cherecterizetion and weaste packeg~
development work ot sites oth=r then
the Youce Mountain site.

Although mut’ of the work relsted to
waste form, materiais, and performence
assessment for the waste package can
proceed independently of in-situ testing,
the investipe tions related to weste
package environment depend on the
schedule for this testing. DOE's current
schedule calls for completing the ACD
for the waste peckage in 1982, and the
waste package LAD m 1004. The ability
to meet these dates will depend on
whether DOE is able to resolve
outstanding QA issves which have
mpeded shaft sinking end in-situ
tes

ting.

In sum. the Commission is not eware
of any scientific or technical problene
so difficult as 10 preclude development
of & waste package and engineered
barrier for & repository at Yucca
Mountain to be evailable within the first
qua-ter of the twenty-first century.
Moreover, even given the uncertainty
regarding the ultimate finding of site
acceptability, and the uncertainty
cencerning the range of site-relsted
parameters for which the
facility and waste package will have to
be designed, the Commission finds
reaponable sssurence that waste
package and engineered barmer
development can be completed on &
schedule thet would permit reposiiory
operetion within the first quarter of the
twenty-first century. If necessary (that
is, if Yucca Mountain were found
unsuitabie late in the program), DOE
could initiste site charscterization and
develsp waste packapes and engineered
barriers «t another site or sites and still
commence operation hefore the end of
thve first quarter of that century

Z.A3. Institutional Uncertainties

2.A 3.8 Meosures for deoling with
Federal-State-local concerns. 1n ite 1984
Waste Confidence Decision, the
Commission found that the NWPA
shouid help o minimize the potential
that differences berween the Federal
Government and States and Indisn
tribes will substantially disrupt or delay
the respository program, The
Commmsion noted thet the NWPA
reduced uncertainties regarding the role
of affected States and mbes in
repository site selection and evaluvation.
The Commisgsion &lso said that the
decision-meking process se! up by the
NWPA provides & detailed. step-by-step
approech that builde in regulatory
involvement, which should aiso provide
confidence to States and tribes the! the
program will proceed on 8 techmeally
soumd and acceplable basis. Despite the
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Commission has found no institutionel
since thet time thet would

comments to DOE on the DEAs and
FEAs 'u the December 22, 1086 letter 1o
DOE op the FEAs, the NRC staff noted
that ** * * significant efforts wers
made by DOE to respond 1o each of the
NRC staff major comments on the DEAs,
and in fect. many of these comments
heave been resolved.” NRC provided ~
comments to DOE on the 1967 Draft
Misgsion Plan Amendment, and DOE

have focused on the Yuccs Mountain:
dtc.lnhmma:r.w!m&n
Consultation Site Characterization
Plen (CDSCP) for the Yucca Mountain
site. The NRC staff provided comments
in the form of dvaft and final “point
papers” on the COSCP. The NRC
comments included several objections
related t0: (1) The failure to recognize
the range of aiternative

models of the Yuccas Mountain site: (2]
the status of the quality assurence (QA)
plans for site characterization activities:
and (3) concerns related to the
expiorstory shaft facility. Although the
December 1988 SCP shows improvemer '
over the CDSCP, NRC continues to heva
an objectian involving the need fos .

both the ESF des'gn and the design
control process. DOE is committed to
having & qualified QA program in place
before sinking the exploratory shaft at
the Yuccs Mountain site.

DOE hes also taken measures 1o
clarify end institutionalize the roies of
other Faderal agencies in addition 1o
NRC. In the Draft 1088 Mission Plan
Amendment, DOE described
interactions with these agencies. DOE
hes & Memorandum of Understanding
(MOU) with the Mine Sefety and Heaith

Administrstion of the Departmen’ of
oversight for shafl construction and
other site characterization activities,
and with the Depertment of

to define the respective

has interagency with the
Buresu of Mines und the U.S. Geological
Survey of the Department of the Interior.

DOE's efforts to address the concerns
of States. locat governments, and Indian
tribes have met with mixed results. For
example. DOB has not succeeded in
finalizing any consuitation and
cuoperetion {C&C) agreements as
required under Section 127(c) of the -
NWPA, as amended. These
were 10 help ressive State Tribal
concerne ubout public health and safety.
environmental and economc impeacts of
& repository. Publication of the Siting
Guidelines under section 112(a) of the
NWPA resuited in numerous lewsuits
challenging the validity of the
Guidelines. . the FEAs were

in the Ninth Circuit by

DOE has attempted 1o negotiate an

provide for peyments of $10 million per
yeer before receipt of spent fuel. and $20
million per vear after receipt of spent
fuel until closure of the repository.
These peyments would be i addition to
certain monetary benefits for which the
State ie eligible under the NWPA. as
amended. Also under & benefits

t 8 Review Panel would be

repository. and for assisting in the
of State. tribal, and local

perspectives to DOE The beneficiary to
# benefits agreement must waive its
?ht 1o disapprove the recommendation

the site for & repository and its rights
to cartain impact assistance under
sections 118 and 118 of the NVW/PA, as
amended "> dete, the State of Nevada
has decli od DOE's offer 1o negotiate &
benefits agreement

The NWPAA introduced several new
arganizational entities to the repositary
program with responsibilities thet may
contribute to resolving concerns of
Federal, State; and local governments
invalved in the program. Under sectior

-/Vﬂum.wtmm.wmb-axm/mdnum

508 of the NWPAA, the Nuclear Waste
Technicel Review Board (NWTRE) is o
eveluate the technical and scientific
validity of DOE activities under the
NWPAA, including site characterization
and activities related to packaging or
transportation of spent fuel. The
NWPAA aiso estsblished the Office of
Nuclesr Waste Negotiator, who is to
seek to negotiate te; ns under which a
State or Indian tribe would be willing to
host a repository or MRS facility at &
gualified site. Among the

technicaily
- duties of the Negotiator is consultation

with Federal agencies such as NRC on

- the suitability of any potential site for
tion.

site characterizs

At the time of this writing, the
President has not appointed the
Negotiator. On February 24, 1988
Congressman Morris K. Udail and
Senator |. Rennett Johnston requested
that the President take action to appoint
an individual to this office. A Negotiator
could contribute to the timely success of
the respesitory program by providing an
alternative site to the Yucca Mountain
site thet would still have to be techically
acceptable. but that would enjoy the
advantage of reduced institutional
uncertainties resulting from opposition
to Statu or affected Indian tribes.

An additional measure which may
facilitate documentation and
communication of concerns related 1o a
repository is the Licensing Support
System (LSS). The LSS is to provide full
text search capability of anc easy
access to documeénits related to the
licensing of the repository. Although the
primary purpose of the LSS is to
expedite NRC's review of the
construction authorization application
for & repository, it will be an effective
mechanism by which all LSS
participants, including the State and
local governments, cun acquire early
access 10 documents relevant 1o &
repositary licensing decision. DOE has
the responsibility for designing the LSS
and bearing the costs associated with it,
and NRC will be responsibie for
implementing it

Procedures for the use of the LSS are
part of revisions to 10 CFR Part 2. NRC's
Rules of Practice for the adjudicatory
proceeding on the application to receive
and possess waste 8t a repository.
These revisions were the result of a
“negotiated rulemaking’ process in
which affected perties meet 1o reach e
concensus on the proposed rule. The
members of the negotiating committee
included: DOE: NRC: State of Nevada:
coalition of Nevada local governments:
coalition of industry groups: and a
coaiition of nationel environmenta!
groups. The coalition of industry groups
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repository development.
disapproval can be verridden ondy by
vote of both howses of Congress withm
90 daws of continuovs session. If the
State disapproval is overriddes, DOE

2.A3 0. Continmty of the nannpenment
of thee waste progrum. At tw time the
Comsmiemion wsve] its 1966 Waste
DOE fanctione wookd be ransferred o
ancther Peders] agency wee ciled as the
basis for concerne thet the resaluton of

Congress had not acted on the proposal.
The Commission furtber stated thet even
i DOE were abolished, the nuslear
waste program would simpiy be
transferred to another agency. The
Commission did not view the potential
transier o program manogement us

operation of all crvilien redioscttve
wasie facilities, including the fassibility
of establishing e private corporation for

known as the “AMI™M™ Panel. The
Panel's final report. issced in December

- 1mwxmm

forms are maore suited

mm.-dlm«rpwlﬁm

on the bhesie of criteris developed by the
Panet for an secoptacle waste
menagenent orgenizetion. In particular,
the report indicated that & public
corporation would be stable, hghly
mussion-arentied. able 1o mem tein
credibility with stakebolders, and more
responsive 1o repulsiory control thean &
Federal executive apency.
Commenting on the AMFM Panel's
report in April 1988, DOE recommended
refining the presen! manegemen!
stroctore of the weste progrem at lesst
through the siting and licensing phese of
the program. Congress did not teke
acton o implement the Panel's
rdcommends tions. and DOE's
mansgement of the waste program hes
remeined rninierrupted.
By enacting the NWPAA, Congress
effectively reaffirmed DOE's continved
of the waste prog/ am.
Congress did not revise DOE's role as
the lend agency responmible for
develepment of & repository and &n

MRS Congress did establish several
new entities for the purpose of advising
NOE on metters misted 1o the waste
program, such as the NWTRB and the
Review Panel, to be established if DOE
and & State or tribe enter into a benefits
agreement under section 170 of the
NWPAA. Congress provided further
indication of its intent that DOE
maintain management control of the
waste program for the foreseeable future
in requiring, under section 161, that the
Secretary of DOE** * * report to the
President and to Congress on ar after
January 1, 2007, but not later than
)upulryl 2m0, on the need for & second
repositary.”

This s not to say, however, the! there
heve been no menagement problems in
the DOE program. Since tne enactment
of the NWPA in 1983, only one of the
five Directors of DOE's Office of
Civilian Radicactive Waste
Magnagement (OCRWM) has held the
position o & permanent basis.
Inadequate progress toward an
operatag repository has concerned
several observers,
including Senator |. Bennet! johnston,
Chairman of the Senete Energy and
Naturel Resources Commuittee. In
February 1880 confirmation hearmgs fou
then-Secretary-of -Energy -designe te
James Watkins. Senator johnston
strongly ariticized mounting cost
projections and lack of progress in the
program, and called for new and
stronger management.

Whether the management structure of
the respository deveiopment program
should in fact be changed is & decision
best left to others. The Commission
believes that & finding on the likely
evailabality of & repository should take
manegement problems into actount. but
finde no basis to diminish the degree of
E8SUrance in its 1964 canclusion on ths
issue. Events since the submismon of the
AMFM Panel report do not indicate that
there will be & fundamental change
the continuity of the management
structure of the program any time soomn.
In addition. it cannot be assumed that
the program would encounter
smnficantly iese difficuity with » new
management strocture than it would
continuing under the present one. Under
either sceneno, however. the -~
Commussiorn believes it would be more
prudent to expect respository Jperatone
after the 2000-2008 timeframe than
before it. Neither the problems of & new
management structure rwor those of the
existing one are likely to prevent the
achievement of repository operstions
within the first quarter of the next
century, however.
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" 2.A3.0. Continved funding of the
puclpar waste management program.
lun-a-d&.mnmu
DOE 1o enter inte contracis with
generators of electricity from nuclear
reactors for payment of 1.0 mill (0.1 cent)
per kilowatt-hour of net electricity

ted in exchange for a Federal
commitment to take title to
the spent fuel from those reactors. In the

196 Waste Confidence Decision, the

Commission noted that all such
contracts with utilities had been
executed. After the 1684 Decision. then-
President Reagan decided that defense
high-level wastes are to be collocste
with civilian wastes fro.» commerci.
nuciear power reactors. DOE's Office of
Defense Progrems is to pey the full cost
of disposal of defense waste in the
repesitory. o

DOE is reguired under section
302(a)(4) of the NWPA, as emended,
“* = * annually {to] review the amount
of the fees * * * to evaluate whether
collection of the fees will provide
sufficient revenues to offset the costs
* ¢ “"In the june 1887 Nuciear Waste
Fund Fee Adequacy Report. DOE
recommended thet the Lo mill per
kilowatt-hour fee remein
This assessment was based on the
that an MRS facility
open in 1998, the first repository would
open in 2008, and the second repository
in 2023. These assumptions de not
reflect chenges 1o the waste program
brought about by the NWPAA enacted
ip December 1987 Two such

related to the second repository until at.
leas: 2007, and the linkage between
MRS construction and operstion and the
mdoupodm
authorizstion, which will probebly occur
no earlier then 1688,

According to the Draft 1988 Mission
HnAmMDO!Mmdy
be preparing the 1968 fee-adequacy
analysis on the basis of the changes to
the waste program brought about by the
NWPAA. The new fee adequecy report

will reflect overall program cost

to the utilities resulting from.: (1}
Limiting site characterization activities
to & single site &t Yucce Mountain, NV;
and (2} the DOE Office of Defense
Programs’ shering other program costs
with generators of electricity “* * * on
the basis of numbers of waste canisters
handled, the portion of the repository
used for civilian or defense wastes, and
the use of various facilities at the
repasitory,” in addition to paying for
activities solely for disposing of defense
wustes. An additioual factor which mey
eventuslly also contribute to the overail

. Tepository

of Noclear Waste Fund fees is-
that e significant number

of utilities will renewals of
reactor operating bayond their
current OL expiration detes. OL renewal

be adjusted, if necessary, to cover any

-future increase in per-unit costs of waste

costs will escalate. There may aiso be
additional costs ssseciated with at-
resctor dry cask of spent fuel, if
JOE does not have & ty available
to begn accepting spent fuel by the 1088
dete specified in the NWPA. These costs
would be further increased if ore or
more licensees were 10 become
insolvent and DOE were required to
sssume responsibility for storage at
affected reactors before 1988

The full impact of the program
redirection resulting from the NWPAA
and the outloak for the timing of

svailability will continue to

be sssesved annually. If it does appear
thet coste will exceed evailable funds.
there is provision in the NWPA for DOE
to request that Tongress adjust the fee
to ensure full-cost recovery. Thus, the
Commission finds no reason for
changing its basic conciusion that the
long-term funding provisions of the Act
should provide sdequate financial
support for the DOE program.

2.A.3.d DOE's schedule for repository
development. At the time that the 1964
Waste Confidence Decision was issued.
the Nuclear Waste Policy Act of 1082,
enactad in jenuary 1983, had been in
effect for less then 20 months. The
NWPA had esteblished numerous
deadlines for various repository
program milestones. Under section
112(b}(1){B), the NWPA get the schedule
for recommendation of sites for
charecterization no later then January 1,
1985. Section 114(a)(2) specified that no
later then March 31, 1987, with provision
for a 12-month extension of this
deadline, the President was to
recommend to Congress one of the three
charaeterized sites qualified for an
application for respository construction
authorization. Under section 114(d).
NRC was 0 issue its decision approving
or disapproving the issuance of &
construction authorization not later than
january 1. 1988, or the expirstion of
three years after the date of submission
of the application, whichever occurs

later. Sextion J02{=)(5)(B) required that
contracts between DUE and utilities for
5:- D&P:mﬁnd?min. of

t spont
fuel or high-level waste by January 31,
1988,

In little more than a yesr after
enactment, the schedule established by
the NWPA began proving to be
optimistic. In the reference schedule for
the repository presented in the April
1984 Draft Mission Plan. for exampie,
DOE showed & slip from January 1088 to

" August 1883 for the decision on

recognized
the possibility of delay in respository
availability beyond 1998, and did not
define its task as findiag confidence that
a repository would be available by the
1988 milestone in the NWPA. The
Commission focused instead on the
question of whether a repository would
be available by the vears 2007-2008, the
date cited in the court remand as the
expiration of the OLs for the Vermont
Yankee and Prairie Island reactors. The
NRC believed that the NWPA increased
the chances for repository availability
within the first few years of the twenty-
first century, by specifying the means for
resolving the institutional ard technical
issues most likely to delay repository
completion, by establishing the process
for compliance with NEPA. and by
setting requirements for Federal
agencies to cooperate with DOE in
meeting program milestones. Finding
that no fundamental technical
breakthroughe were necessary for the
repository program. the Commission
predicted that “* * * selection and
characterization of suitable sites and
construction of repositories will be
sccomplished within the general time
frame established by the Act [1998] or
within & few years thereafter.”

In January 1987, DOE issued a Draft
Mission Plan Amendment to apprise
Congress of significant developments
and proposed changes in the repository
program. in the Draft Amendment, DOE
announced & five-year delay in ita
schedule for repository availability from
the first quarter of 1998 1o the first
quarter of 2008. DOE's reaaons for the
delay included the need for more time
for consultation and interaction with
Stetes and Tribes, the requirement in
DOE's 1987 budget the funds not be used
for drilling exploratory shafts in 1987,
and the need for more information than
previously planned for site selection and
the license application. The 1987 Draft
Mission Plan Amendment set the second
quarter of 1888 as the new date for
explaratory shaft construction at the
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Yusoe Mountain Site. When the final
1887 Mission Plan Amendment was
submitted to Congress iv june 1887, the
schedule for sheft sinving at the Yucca
Mountain site had slipped six months to
the fourth quarter of 1988. Congress did

not take action to approve the june 1987

Mission Plan Amendment as DOE had

gmnw.mmm
wag enacted. The NWPAA hae its major

another six months to the s=cond

quarter of 1088, At this writing, the

schedule for shaft sinking is Nove.:her

1988, but NRC and DOE have

that DOE Must first have & i QA
in place. DOE efforts to date to
ite QA have revealed

adeguate to permit DOE to proceed to
develop and submit & repository license
application. but further clarification of
these rules is desirable to reduce the
time needed to conduct the licensing
pooceeding itsell. In order to meet the
schedule provided in the
NWPA for & Commission decigion on
repository construction suthorization,

the NRC staff hes undertaken to refine
regulatory framework on a schedule
that would still permit DOE to prepare
and submit an application for repository
gonstruction authorization under its
current schedule. The Commission fully
expects to avoid delaying DOE's
program. while working to reduce the
uncertainties in NRC regulatory

proceeding.
Even if there are any delays resulting
from a need for DOE te accommodate

mare specific regulatory requirements in.

ite site charecis: wation or waste
m&mm
, the Commission is confident
that the time savings in the licensing
will more than compensate

them.

In view of the deleys in expioratory
shaft excavation since the 2003 date for
repusitory availebility was set, it mey
be optimistic to expect thet Phase 1 of
repository operations will be able to

by 2208. As DOE's schedule for
repository availability as slipped a year
and hall since the dete was changed
“frum 1998 to 2008, the earliest date for
repositosy evailability would probably

_ be closer to 2062

An institutional issue thet mey further
affect DOE's schedule is the 2tatus of
EPA standarde for disposal of cpect fuel
and high-level waste. These standards
are required under section 127(e} of the
NWPA. Under 10 CFR 6.112. NRC's

abjective, the geologic se shall be
ldocmandthcuqimu?:gnmer
system. which includes the waste

mus: be designed 1o assure

‘ that releases of radicactive materials to

the accessible environment, following
permanent ciosure, conform to EPA's
standards. 40 CFR part 191, the EFA
standards, first became effeciive in
November 1985. o july 1887, the U.S.
Court of :s for the First Circuit
vacatad remanded to EPA for
further proceedings subpart B of the
high-level radioective waste disposal

. standards. As noted under the.
* aforementioned 1.AL1., the standerds

heve not been reissued.

A significant modification in the
reissued EPA standard mey affect the
schedule for compieting the design of
the waste package and engineered
barrier to the extent that design testing

" is planned to demonstrate compliance

with the standards. DOE's current site
characterization plans for demonstrating
compliance with 40 CFT' part 191 are
based on the standards as promuigeted
in 1985. DOE is proceeding to carry out

its testing program developed for the
origina! EPA standards. DOE has stated

that if the EPA standards are changed

significantly when they are reissued,
DOE will reevaluste the adeguacy of its
testing program.

The Comu - ission believes that DOE's
apnroach is reasonable. Much of the
information required to demonstrate
compliance with the EPA standards is
expected to remain the same regardless
of the numerical level at which each
standard is set. Considering the
importance of developing the repository
for waste disposal as esrly as safely
practicable, it would be ineppropriate
for DOE to suspend wark on
development of engineered barriers
prisciine reigsuance of the standards,
uniess EPA had given clear indications
of major changes iu them.

Another poseiblity is that, regardiess
of any changes in the repromulgated
EPA standards, they will be litigated in
Federal court. Even if this proves to be
the case. however, the Commission
believes that any such litigation will still
permit EPA to promulgate finai
standards well within the time needed
to enable DOE to begin repository
operations at an; site within the first
quarter of the iwenty-first century.

Given the current pace of the DOE
pregram, and assuming that the QA
program can be gualified and shaft
excavation begun within the next year,
the Commission finds it is still possible.
though less likely, that a repository at
Yucca Mountain will be available by
2007-2005. To the extent that the
expuation of the OLs iu: Prairie island
and Vermont Yankee continue to L2
rel. vant in this proceeding, the
Commussion believes it is more likely
that & repositary will be availabie by the
anticipeted dates of extension of the
OLs for those plants in 2012-2014. If
DOE determines that the Yucca
Mountain site is unsuitabie, the
Commission considers it reasonbie to
expect that DOE could make this
determination by the year 2000 and have
& repository at another site available
within the first quarter of the next
century.

2.B. Relevant Issues Thot Hove Arisen
Since the Cammission's Original
Decision

2.B.1. NRC stated in 8-14-87
correspondence 1o Sen. Breaux on
pending nuclear waste legislation that
under & program of single site
characterizetion, “* * * there may be a
greater potential for delay of uitimate
operation of a repository than there is
under the current regime where three
sites will undergo at-depth
characterization before a site s
selected.” To what extent does the
NWPAA raise uncertainty about the
identification of a technically acceptable
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units of local government. Finally,
section 160(1) of the NWPAA provides
that “Nothing in this Act shall be
coustrued to amend or otherwise detract
from the licensing of the
NRC established in Titie Il of the Energy

i Act of 1974 (42 US.C.
801 ot seg. )" In providing for these
reviews and in reaffirming NRC's
Beenging euthority, the NWPAA ensures

Waste Negotiator. The duty
is to attempt to find & State
ar tribe willing to host & or
MRS at & techmically ‘ad site. The
Negotiztor mey solicit comments from
NRC, or any other Pederal rgency, on
the suitability of any site for
site characterizetion. Section 405(d}(4)
the Commission's
confidence *het a technically acueptable

site will be identified by providing that
DOE mey construct a repository et &
muuwnu_umw
Given these on
Mdlmm.’:ﬁphbh
site, the Commission does not consider
that the possibility of 8 negolieted
agreement reduces the likelthood of
finding & techuically qualified site.

The Commission raised the concern as
early as April 1967 that under a program
of characterization. there
considerable deisy while

sites to the Yucca Mountain site, the
NWPAA has had the effect of increasing
the potential for delay in repository
aveilability if the Yuccs Mountain site
proves unsuitable. The provision of the
NWPAA for a Negotistor could reduce
thie uncertainty and associeted delay in
restarting the repository program by
offering an aiternate to the Yucca
Mountsin site; but at the time of this
writing, @ Negotiaior has not been

It shesid be noted bere that the
reposit_ry program redirection under the
NWPAA does not, per &6, have &
significant impact on the Commission's
assurance of repository svailabuity by
2007-2008. The B el
reservations about this
timeframe derive from other
considerstions, including deleye in
sinking shafts and the potential for other
delsys 1o meeting program milestones,
that would beve arsen without the
NWPAA.

The Amendments Act dnes. however,
effectively make it necessary tha! Yuccs
Mountain be found suitabie ¥f the 2007-
2000 timeframe is to be met: this target

repository availability by 2000-2008
implies confidence in the suitability of
Yucca Mountain. The Commission does
not want its findinge here to constrain in
any way its regulstory discretion in &
licensing The Commission
has therefore concinded that even if the
program were on schedule. it would be
inapproprigte to reaffirm the 2007-2008
timeframe o the 1564 Decision.

202 In the Draft 1988 Mission Plan
Amendment. DOE stated that
“e ¢ * the dete indicate thet the Yuccs
Mouitain site has the potential capruity
to accept st least 76,000 MTHM [metric
tons heevy metal equivalent) of waste,
but only sfter site characterization will

it be possible to determine the total
guantity oi waste that could be
ansommodated at the site.”

a. Do the issues of limited spent fuel
cepacity at Yucca Mountain, indefinite

jon of the second repository
program., and the likelihood thet no
more than one repository will be
available by 2007-2008 undermine the
NRC s 1964 assurance that “sufficient
repository will be available
within 30 years beyond expirstion of
any reactor cperatieg license to dispose
of existing commercial high level
radioactive waste and spent fuel
origizating in such rcactor and
renerated up to that time?”

b. Is there pufficient uncertainty in
total speni fuel projections (e.g., from
extension-of-life license amendments.
renewsl of operating licenses for an
additional 20 to 30 years, or & new
generation of reactor designs) that this
Waste Confidence review should
consider the institutional uncertainties
arising from Illvtn.yto restart a second

repository program
2B.2.a Although it will not be

MT™M or more of spent fuel until after
site characterization. the Commission
does not believe that the question of
repository capecity et the Yuccs
Mountain site should be @ major factor
in the analysis of Finding 2. This is
because it cannot be assumed that
Yucca Mountain will ultimately undergo
development as & repository. The
generic issue of repository capecity does
add to the potential need for more than

As noted earlier, the NWPA
established deadlines for major
milestones in the development of the
firat and the second repository
programs. The Act also required NRC fo
issue @ final decision on the
construction authorizetion application
by janvary 1, 1989 for the first
repository, and January 1, 1982 for the
second (or within three years of the date
of submission of the applications.
whichever occurred later). The July 1984
Draft DOE Mission Plan set january
1068 and October 2004 as the dates for
commencement of waste emplacement
in the first and second repositories,
essuming thet Congressionel
authorization wes obtained to construct
the second repository.

Thus, at the time the 1984 Waste
Confidence Decision was issued. DOE
was authorized and directed to carry out
two repusitory programs under &
schedule ‘o make both facilities
operstional by 2007-2008. DOE and NRC
were also working under tue constraint,
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still in force under the NWPA as
amended. thet no more than 70,000
MTHM mey be emplaced in the first
repository before the second is int
operation. Because DOE estimated at
mn—uwum

permits
total 160.000 MTHM of spent fuel. it

wthunh-umm
would be needed.

b-w el
mnw-&ummu +
oldest plants’ licenses were due to
expire as early as 1909 and 2000, as
discussed in more detail below. :
Although it was expected. that at least
mmdmwddhmh:
thie time, there was alse » limit es to

mﬁhtmmnm
of 3400 MTHM per year could be .
achieved after the completion of Phase 2

decreasing forecasts of spent fuel
discharges, as well as estimates that a
second repository would not he needed
as aoon as ot iginally supposed. With
ensctment of the NWPAA i December
1987, mummwm-uun

by Congress. The NWPAA required
DOE 10 report to Congress on the need
for 4 second repository on or after
january 1, 2007, but not leter than
january 1, ana
CumtDOBw!Mwom
based on the assumption of no new
reactor orders, call for 87.000 MTHM to
heve been generated by the year 2036,
including spproximately 9000 MTHM of
defense high-level waste. With the
likelihood that there will be reactor
lifetime extensions and remewals,
Lowever, the ne-new-orders case

stetuiary
© limsit, and the first site hes adequate
© capacity to hoid all of the spent fuel and

sy ay gy
- most is on
- second

probubly underestimates total spent foel -
discharges. Also, the NWPAA did not
change the requirement that no more
than 70,000 MTHM couid be emplaced in
the first beforz operstion of
the It therefore appears likely
that two repositories will be needed 10
dispose of all the spent fuel and high-
level waste from the current generation
of reactars, unless Congress provides
relief from the 70,000 MTHM

. high-level wasta generated. The
Commission believea that if the nead for
an additional repository is established,

c-.-unmm

power reactors, OLs will not expire untik
some time in the first three decades af
the twenty-first century. Several utilities

" are cwrently planning to have their Ols

mmmmwmwm

repository progsam in 2010, the.
repoeitory could be evailable by 2035,

- according to DOE's estimats of 25 years

for the time it will take to carry out a
program for the second repository. Two
repositories available in approximately
2028 and 2035, each with acceptance
retes of 3400 MTHM /year within several

© years after commencement of .
. operations, would provide essurance

that sufficient repository capacity will
be available within 30 years of OL
expirstion for reactors to dispose of the
spent fuel generated at their sites up ‘o
thai time.

There are several reaciors, however,
whose Ols heve already expired or are
due o expire within the next few years.

- and which are now licensed or will be

licensed aniy topossess their spent fuel,
if a repasitary is not availabie until
about 2028, thess reactors mey be

to the second part of the
Commissgion s 1964 Finding 2, which was
that sufficient repository capacity will

* beravailable within 30 years beyond the

expirstion-of any reactor OL to dispose
of the commercial high-level waste and
spent fuel originating in such reactor
and generated up to that time.

The basis for this second part of
Finding 2 has two components. (1) A
technical or hardware component: and
(2) an institutional component. The

technieal compenent relates to the
reliability of storege hardware and
engineered structures to provide for the
safe storege of spent fuel. An example
would be the ability of spent fuel
assemblies 10 withstard corrosion
within spent fuel storage pools, or the
ability of concrete structures 10 maintain
their integrity over long periods: In the
1884 Decision, the Commission found
confidence that available technology
could in effect provide for safe storage
of spent fuel for ut least 70 years.

The Commission’s use of the
expression “30 yesrs beyond expiration
of any reactor license” in the

scheduled expiration date &t the time
the license was issued. It was also
based on the understanding that, in
order to refuel the reactor, some spent
fuel would be discharged from the
reactor within tweive to eighteen
months after the start of full power
operation.

Thus, the Commission understood
that, depending on the date of the first
reactor outage for refueling, some spen:
fuel would be stoved at the reactor site
for most of the 40-year term of the
typical OL. In finding that spent fuel
could be safely stored at any site for at
least 30 years after expiration of the OL
for that reactor, the Commission
indicated its expectation that the total
duration of spent fuel storage at any
reactor wouid be about 70 yvears.

Teking the earliest licensed power
resctor, the Dresden 1 facility licensed
in 1859, and adding the full 40-year
operating license duration for &
scheduled license expirstion in the year
1998, the Commission's finding would
therefore entail removal of all spent fuel
from that reactor to & repository within
the succeeding 30 years, or by 2028
Even if & repository were not availabie
until the end of the first juarter of the
twenty-first century, DOE would have at
least four years 1o ship the reactor's 683
speni fuel assemblies, totalling 70 met-ic
tons initial heavy metal (MTIHM), from
Dresden 1 without exceeding the
Comumission's 30-year estimate of the
maximum time it would take to dispose
of the spent fuel genersted in that
reactor up to the time its OL expired.
(MTIMH ie a measure of the mass of the
uranium in the fuel {or uranivm and
plutonium if it is 8 mixed oxide fuel) at
the time the fuel is placed in the reactor
for irradiation. )

Considering the experience from the
1684 and 1965 campaigns {0 return spent
fuel from the defunct West Valley
reprocessing facility to the reactors of

L R
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origin. 70 metric tone of BWR spent fuel
can easily be shipped within four vears.
The first involving truck
of 20 metric tons rom West

, NY, to Dresden 1 in Morris, IL.
took eleven months. The second.
involving treck shipments of 43 tons
from West Valley to the Oyster Creek
reactor in Toms River, NJ, took six
months. (See Case Histories of West
Vailey Spent Fuoel Shipments. Final
Report, NUREG/CR-4647 WPR-
85{6811}-1. p. 2-2) This estimete

assumes. morsower, thal no mew .

designed to ship
quantities of cider. cooler spent
:.hm-ﬂs-dihmv by

expiration of the facility OL. This
qmﬂumbhﬂnnddnd

Wum:umm
Decision, thet spent fual willbe -
nm.ih.unhmuﬂ

was expected ander Finding 2 to be
about 30 years afler the expiration of
any reactur OL. (See discuseion of
Finding 3 below for additional
dtwu::dﬂnmmwmﬁ
spent mmﬂnc
aveilability of sufficient disposal
capacity.)

Thndhﬁhydcupoﬂtorymmn‘

the first guarter of the twenty first

quamtities of spent fuel onsite were
discontinue operations indefimtely
between now and 1908, end the vti”
owners of these resctors did not app
to have the rerowrces 1o menage them
safely for up to 30 yesrs pending the
assumed availebility of & reporitory i -
2025

No such development s likely. No
licennen for currently operating
commercial nuclear reactors are
scheduled 10 expire until the vear 2000,
and moet such licenses will expire
during the first two decades after 2006,
(See Nuciear Regulotory Commission

1989 information Dgest, NUREG-1350,
Vel 1. p. 38) The evailability of the first
repository by 2028, and of # second
repository within one or two decades
theresfter, would provide adeguate
dispossi capacity for timely removal of
the spent fuel generated at these

Assurming
conservatively thet & repository does

 not beesme operationsl until 2028, it

appeurs likely thet spent fuel will
remain ot these sites for move than 30
mm&.u—mwm

shut down, at which
wummmmu
considered to have effectively expired,
although they will continre to hold &
possession license for the storage of the
spent fuel.

I comsidering the meens and
motivation of the owner of an
indefinitely retired resctor o provide
safe long-term etorsge. the Cammission

. belieres it is asaful to

multh-unit site or an owner with
opersting reacte:s st other sites.

. ki the case of & retised reactor ot &
multi-unit site, the owner would have &
clesr need to meintain the of

NeCessary.
mhalﬂ.doﬁcmhnﬂmdn
active management. Of the fow eactors
just cited. Indien Point 1 and Dresden 1
fit thie and the sibling
reactors 8t their sites &re opersting under
licenses thet do not expire until well
bevond the year 2000—that is. well
witisin the post-OL period during which
the Commission has found that spent
‘wei could be sefely stored pending the

“ailebtlity of 8 repository.

For the Lacrosee and Humbolidt Bey
resctors, the Commission is confident
that, even if & repository is not available
within 30 years their
retirement, the overall safety and
environmenta! acceptability of extended
spent foel storage will also be
maintained for these exceptional cases.
Because there will still be an NRC
possession license for the spent fuel at
these facilities, the Commission will
retain ample regulatory authority to

reguire any measures. such as removal
of the spent fuel remaining in storage
pools to passive dry storage casks, that
might become necessary until the time
that DOE assumes title to the spent fuel
under contracts pursuant (o the NWPA.
It shouid aiso be borne in mind that
Humboldt Bay and Lacrosse are both
small early reactors, and their combined
spent fuel inventory totals 87 metric tons
of initial heavy metal. (See Spen: Fue/
Storage Reguirements (DOE/RL £8-34)
October 1988, Table A.3b., pp. A15~
A7) if for any reason not now
foreseen, this s._ut fuel can nc longer
be managed by the owners of these
reactors, and DOE must assume
responsibility for its management earlier
than currently planned. this cuantity of
spent fuel is well within the capability
of DOE to manage cnsite or offsite with
available technology financed by the
utility either directly or through the
Nuclear Waste Fund.

Nor does the Commission see a
significant safety or environmental
problem wi'y premature retirements of
additional reactors. In the Commission's
onamal ‘Waste Confidence Decision, 1t

found reasonable assurance that spen!
fuel would have tc spend no more than
30 years in post-operational storage
pending the svailability of & repository.
For & repository conservatively assumed
to be available in 2028, this expected 30-
year maximur storage duration remaing
valid for moat reactors. and would be
true for all reactors that were
prematurely retired after 1995, Based on
the past history of premature
shutdowns, the Commission has reason
to believe that ther likely incidence
during the next six years will be small
as a proportion of tow! reacior-vears of
operation.

Historically, 14 of the 125 powe:
resctors that have operated in the U.S.
over the past 30 vears have been retired
before the expiration of their operating
licenses. These early retirements
included many low-power
developmental reactors. which may
make the ratio of 14 t0 125
disproportionately high ss 8 basis for
projecting future premature shutdowns

The Commission is aware of currently
operating reactors that may be retired
before the expiration of their OLs.
including: the recently-licensed
Shoreham reactor: which has gegerated
very little spent fuel: the Fort St. Vrain
high-temperatore gas-cooled reactor,
which its owner plans to decommission;
and the Rancho Seco reactor, which has
opersted for the past 12 years and may
or may not be retired. Assuming that all
these and perhaps @ few more reactors
do retire in the next several years, their
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estimetes, the Commission
finds that & delay i

post-
operational spent fuel storage. To put it
another way, the Commission is
confident that, even if @ repository were

currentty pienmmg (o sech renewabs for :

30 yeurs. Assuming for the sake of
establishing & conservative apper bound
that the Compinsgion does gramt 30 year

license resewais. the otal opereting iife

of seme resctors would be 70 years, so
thet the spent fuel initiedly geacrated »
thers would heve t be siored for sbout
100 vesrs if 8 repository were not
eveilabie urtil 30 years afuw the
expretion of ter last Ola

Even under the conservative bounding
angumption of 3)-yeer license renewsie
for all resctors. owever, | @ repository
were gvailabie withm the first quarter of
the twenry-first century. the oldest spent
fnel could be shipped off the sites of all

oparating resciors well before -

currenily
the spent fuel initiclly generated m ther
reached b ege of 100 years Thus, &

secamnd ar sdditional

repesilory,
- amuhbuwddh.d-d

mhnho-uwtyoh
second repoaiory would permi spent
fue! to be shipped ofisite well wittun 30
years afier expiration of these reactors’
OLs. The same would be true of the

that the fuel can be stored safely al the
sites beyond those dates.

There was uo finding by the Court
thet public health and safety required

- by thex Ip spy case. the years 2007~

2009 no longes heve the same L saning
for this proceeding ae they had in 1964;
the Ols for Praine Islend and Vermant
Yankee bave bean or will soon be
extended 10 20M2~2034. on the basw of
NRC's past willimgness o approve @ 40-
year aperating ietime from the dete of
issuence of the OL.

The Commission has not identified &
date by which a repository must be
available for health and safety rearons.
Taking into accovut institutionai
requirements for spent fuel storage, the
Commission found, under Finding 3 in
the 1964 Waste Confidence Decision,
that spent fuel would be safely managed
until sufficient repository capacity is
gvailable. The Commisgion also found,
however, that in effect, under the second
part of Finding 2, safe management
would not nesd to continue for more
than 30 years beyvond expiration of any
reactor's OL, because sufficient
repository capacity was expected to
become aveilable within those 30 yeers.
Cansidering that spent fuel would not
have to be stored more than 30 years
after any reactor’'s 40-vear OL
expirstion, and taking into account the
technical requirements for such storage,
the Commission went on to determine
under Finding 4 that, in effect, spent fuel
could be safely stored for at least 70
years after discharge frow. a reactor.
Thus, the Commirs:on's 1964 Decision
did not establish a time when sufficient
reposilory capacity would be required: it
established @ minimum period during
which siorege would contioue to be safe
and epvironmentally acceptable pending
the expected avaiability of sufficient
repository capacity.

Bearing in mind that reactor facilities
were originally designed and Ols issued
for a licensed life for operation of 40
years, the Commission is proposing
elsewhere in this Federal Register notice
& clarifying revision of Finding 4 10 say
that spent fuel can be safely stored at a
reactor for at least 30 veers after the
“licensed life for operation” of that
reactor. Implicitly, the proposed use of
the phrase “licensed life for operation”
clarifies that the Commise on found in
1984 that NRC licensing requirements
for reactor facility design. construction,
and operation provide reasonable
assurance thut spent fuel can be stored
safely and without mgnificant
environmental impacts for at least the
first 40 years of the reactor’s life. The
Commission's proposed finding aiso
implies thet, bar ing any significant and
pertinent unexpected developments,
neither technical nor institutional
conetraints would adversely aifect this
assurance for at least another 30 years
after that first 40 years. Another
implication of this revised finding is
that. where a utility is ablc 1o meet NRC
requirements (0 extend that reactor's
operating lifetime by license renewal.
gpent fuel storage for at least 30 years
bevand the end of the pe nod of
extended life will also be sale and



repository might be needed to dispose of

spent fuel from the majority of reactors

nmmnﬁauwmdwym
K:nud of reactor nperation, &
repository might be needed for spent
fuel disposel. Thus. early slippages in
DOE's program milestones do not affect
the Commuseion's confidence that &
repository will be available within that.
timeframe. ‘

2.B.4. NRC has stated thet the 3 to &
yesr license application review schedule
is optimistic. and that for NRC to mee*
this schedule. DOE must submit a
complete and high-quality license
application. In the September 16, 1068
NRC comments to DOE on the Draft
1666 Mission Plan Amendment, the
Commission requested that DOE
acknowledge its commitment to develoy |
this compiete and high-guelity
epplication, “even ii this would result in
longer times 10 collect the necessary
mfomﬂonlndmbuqmtdnhyﬂn
submitting the license application.”

Will NRC's emphasio on the
completeness and quality of the license
application heve & significant effect on
the timing of the submittal of the license
application and subseguent licensing -
proceeding to grant construction
authorization in time for repository
evailability by 2007-20007

As the NRC indicated to DOE in
NRC's October 28, 1985 comments on

: of the license application. If it is not

m&ummmhm
may have no alternative but to

application
dchnthtmldmhltdtﬂcnhw
thmmﬁt

' that if the Yucca Mountain site is not

found unsuitabie. & repository st that
gite coula be available by the 2012-2014
timeframe, consistent with the
rescheduled QL expiratign-dates for
Prairie Island and Vermont Yankee: For
reasons discussed previously, this

the Waete Coufldunn proceediog thas.

_mm-.mm

In any case. the Commission remains
convinced that the benefits to the
repositaory program of submitting & high-
quality license application would

the cost of delay in preparing
the epplication. NRC has always placed
grest emphasis on early resolution of
potential licensing
of expeditious review of the license
application and timely repository

ovnhbﬂlty It is in the same spriit of
timely repository operetion that the
Commission is urging greater attention

to quality than to meeting the schedule
for suomittal of the license application
NRC beiieves thet a complete and high-
quality license application offers the
best available assurance that timely
repository licensing and operation can
be achieved.

In addition to expediting the review of
the application, 8 high-gquality license
application and site charscterization
program should enhence overall
confidence that any site granted &
construction authorization will prove to

39758 m‘;l\rol.uhwlnuudly.&mwnxﬂ:lPropou_dlluln

be reliable the period of
pu-lu-n:mmum.nwmnho
increase public confidence that the

program is being carried out in &
thorough and technicaily sound manner.
2.C. Conclusion on Finding 2

In reexamining the technical and
institutional uncertainties surrounding
the timely development of & geologic
repogitory since the 1984 Waste
Confidence Decision, the Commission

* has been led to question the

conservatism of its expectation that a

- repository would be sveilable to 2007
2000,

At the time of the 1984 Decigion, the
Commiassion said thet timely attainment
of a repository did not require DOE to
adhere strictly to the milestones set out
‘A, and there would be

date of repository evailability by more
than a few years beyond the 1908
deadline specified in the act.

Since then, however, several
developments heve made it apparent
thut delays of more than a few years are
to be the norm rather than the exception
in the early years of this program. There
has been a five-year slip in DCE's
estimate of repository availability from
1996-tv 2003, and DOE has been urable
.7 meet such near-term repository

milestones as excavation of the
exploratory shaft and the start of in-situ
testing. There remains the possibility
that potential repository availability at
the Yucce Mountain gite wil be further
deleyed due to unforeseen problems
during site characterization. These
developmenis do not in themseives rule
out the possibility that DOE will stili be
able to achieve repository operation by
2007-2008, but they do sugges! that ‘o
expect repository operation by then may
be optimistic.

In the Commission's view, 2012-2014
is now a more relevant timeframe than
2007.-2008. When the Court ‘ssued its
197% remand. 20072008 was when the
OLs for Vermont Yankee and Prairier
Island were scheduled to expire. The
operating licenses lor the rtwo Prairie
island units heve since been extended to
213 and 2004, and the operating license
for Vermont Yankee is eligible for
extension to 2012 These extensions
heve been made svailable under the
Commission s policy that the allowabie
operating life of a licensed reactor
shouid not be foreshortened because of
construction delays. It therefore seems
reasanable for NRC to make its finding
on the timing of repository availability
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by 2012-2014, ruther then by 2007-2008.
The Commisstan has & gresier degree of
wmrance thet U the Yaccs Mountain
wie is smtable. & repository would be
available there by 2012-2014.
For the sake of copservatism,
h-'-' the suitability of Yuccs
Mountein shouid not be assumed. Yocca
Moumntmin is now the onty candidete site
svailnbie: the NWPAA required that
DOE teryxmnste site charsclertestion
sctivities at all sites other than the
Yocee Moustais site. in effect, the 2000
08 schedele for repository evaisbality
coukdl be met onty if Yeccs Moumatn
survived the repostory deveiopment
process as & hoensed mite: H (e sate
were foumd to be anticensestbie or
ot arvsse wwses iniNe, CHBRCIETZENGE
would heve to begin ut another ste or
swie of sites, with comseqoent further
delay in repossiors svailatality. The
final decimon an the suwitability of the
site 10 proceed to lisensing and
repositury will rest with
DOE, but the position of the NRC stafl
will figure in (het decision. The stafl will
noth.ihu-h-mu—-hﬂ-

fact hawe 1 be-a uelay te find and
chassrtenze another site.
Anoth.mlh-mu -

dboromhum
application should take precedence over
timeliness where (he two conflict. it s
4iso consistent with the view the!
bhecause we &re melong predictons
abowt eompletion deies for & unsgue and
comphex enlerpnise sl wast “ome 20
vears hence, il is more reascasble ©
express the Imescaie for completion m
decades rether than years.

in order to obtain a conservalive

mb-ndhlhmdwwy

availatality, the Commismon hes mede
the assamplion (het the Yucce Mountawn
site will be found to be unsuitable. If
DOE were suthorzed 0 uutisie sile
screening for & repository et @ different
site i the year 206, the Commission
believes it is reesanable W expect that &

repository would be svailable by the
vesr 2028, This estimate is based on the
DOE position thet site screening for &
second repository shouid begin 25 years
befare the start of waste acceptance.
The consideration of techmnical and
institutional issues presented here has
found none that would preciude the
availebility of 8 repositary within this
timeframe.

Pnrlb.dp-tdmmhdiq
o repesitory svasebility, the
Commission found reasonable
asswnnoe the! sufficient

repesitory
. capacty wilh be sveilable withis 30

years beond expirstion of any resctor
a-memm
higw ievel wasle and spent fue)
orginsting in thet resctor and genereted
up to that time. The Commrssion
beliewves that this finding should aiso be
modified in light of developments since
1564,

Whaes the Commussion made thus
finding, it took into considerstion both
technical and institetionsl concerns. The
technscal concern centered on the ability

of the speni fuel and the enguwered at-

TR
the continued safety of this slorage.
The prmapal new developments since
1964 that bear on these questions are: (1)
That dry spent fuel storage technologies
heve become operstional co @
commercial scaie: and (2) thet several
utilities are proceeding with plans @
seek renewais of thewr OLs, with
appropriate plant upgrading, for an
sdditional period up to 30 years beyond
the 40-year term of their current
licenses. The accumuistion of operating
experience with dry-cask siorage.
techmology reguinng little active loag-
term memntenance. rovides eddavonal
aseurancs thel both the techmcal and

© imstitntionad requirements for exiended

post-operstional spent fuel s age will
be met License renewasls. however,
would have we effect of increasing
requirements far both the quantity end
possibly the duwretion of siorage. If the
COMmMSSon were (o grant 30-year
licemise renewnis, the (otal operating life
of some resciors could be 70 years. so
thet the spent fuel initially genersted in
such reaciors would beve Lo be stored
for about 100 years. i & respository were
not svailsble untl 30 years after the
expiration of their last Ols. This raises
the question as 10 whether that spent
fuel, and the sardware and civil

engineering structures for storing it, can
continue to meet NRC requirements for
an additional 30 years beyond the
period the Commussion supported in
1964,

For all the reasons cited in the
discussion of Finding 4. the Commission
believes there s ample technical basis
for confidence that spent fuel can be
stored safely and without significant
environmental impact at these reaciors
for at least 100 years. If & repository
were available withio the first quarter of
the twenty-first century, the aldest spent
fuel couid be shipped off the sites of all
currently opers ung reactors well before
the spent fuel initially generated in them
resched the age of 100 years.

The need to consider the institutionai
aspects of storage beyond 30 years after
OL expiration was not in evidence in
1884 because the Commission was
confident that at least one repository
would be available by 2007-2008. On
thet schedule, waste acceplance of
spent fuel from the first reacior whose
operating license had expired (Inaian
Point 1, lerminated in 1880 could have
begun within 30 years of expiration of
that license. If & reposilory does not
prove (o be availsbie unti 2025,
however, it would not be ave’lable
within 30 years of the time that Ols
could be considered effectively to have
expired for Indian Point 1 and the three
other plants with spent fuel onsite that
were retired before the end of their
licensed iife for reactor operation. The
same would be true of any additional
reactors prematurely retired between
now and 1985, when the 30-year clock
starts for the evalability of a repository
by 2025. Premature shutdowns
notwithstanding, the Commission has
reasons 10 be assured that the spent fuel
at all of these reactors will be stored
safely and without sigmficant
environmental impact until sufficient
reposilory capacity becomes aveilable,

Considering first the technical reasons
for this assurance, it is important to
recognize that each of these reaciors
#nd its spent fuel storage wstallation
were onginally licensed in pert on the
strength of the applicant's showing that
the systems and components of concern
were denigned and bwit 10 assure sale
operation for 40 years under expected
normal and transient severe condibons.
All of the currently retired reactors bave
a signuficant portion of thet 40-year
expected life remaining. and all have
only smail guantities of spent fuel onsite
in storage nstallations that were
licensed (0 withstand considersbly
larger thermal and radiation loadings
from much greater quantties of spent
fuel. Of the four reactors currently
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s engineered storage

8t least the balance of its originally
licensed life as if the OL werwe still in
effoct This is to say that forthe -
purposes of Finding 2 no foveseeable
- technical constraints he''e arisen to
distarb the Commission's assurance that
.mhdn?u-ymu!l \
rema'n sefe and environmentaily
accpetable for et least 30 years after ity
licenseq life for operation. regardiess of
whether its OL has been terminsted at
an earlier date.

:n!hdm&nmofmy
tdown reactor’s initiaily livensed life
for operetion. or for at least 30 yedrs
m.mm&mnu-
Munymhfbhdmb
wmhm
ill retain ampie regulstory authority to
require any measures. such as removal

of the spent fuel remaining in storage
pools to passive dry casks, that
might appear neceso&ry an OL

expires. Even if & licer »d utility were to
become insoivent. and responsibility for
spent fuel were transferred
to DOE earlier thar is currently planned,
the Commissior: has no resson to
believe that DOE would heve -
inoufficient Nuclear Waste Fund
resources or otherwise be unabie to
carry oul any safety-related measures
N&C considers necessary. Thus, in the
case of & prematwe reactor refirement,
the Commission has an adequate bas:s
on both technical and institutional
grourss. for reesonable assurance that
spent fuel can be stored safely and
without significant environmentar
impacts for at least 30 years beyond not
only the actual end of that reector's OL.
but the end of ite onginally Ycensed life
for operution.

in sum. considering developments
sinte 196¢ in the repository development
program. in the operating performance
of U.S. power reactors. and in spent fuel
storage technology. the Commission
finds that (1) The overall public health,
safety, and environmental impacts of
the possible unavailability of &
repository by 20072008 would be
insignificant: and (2) neither 30-year

renewals of reactor licenses nor & deluy

result iz significant sefety or
environmental inpacts from extended
post-operstionyl spent fue! storage.

The Commission finds ample grounds
for its proposed revised findings on the
expected availability of & repository.
The institutional support for the
repositary is well-established.
A mechanism for fundine reraeitory

tribes. -

Technical support for extended spent
fuel storage has improved since 1984,
Considering the growing availability,
reasonable cost. and accumulated
operating experiance with new dry cask
spent fue} storage technology since then,
the Commission now has even grester
assurance that spent fuel can be stored
safely and withoot significant
environmertal impact for at least 30
yenrs after the expected expiration of
any reactor's OL. Where & reactor's OL
has been termineted before the expected
expiration date. the Commission has an
adequate bagisto reaffirm what was -
implicit in its initial concept. namely:
that regardiess of the actual dete when
the reactor’s opereting authority
effectively ended. spent fuel can be
stored safely and without significant
environmentza! impacts for at least 30
years beyond thet reactor’'s licensed life
for operation. .

There is thus no fareseeable health

. Mmumﬂmm

requirement that & repository be meade
evailable within the 2007-2008

original "
Commission see & radielogical safety or
environmental requirement for
repository availability at the end of the
expected revised timeframe of 2012-2014
for the expirution of the Prairie Island
and Vermont Yankee Ols.

important NRC mission-relsted grounds
for avoiding any stetement that
repository operation by 20072008 is
required. Geologic disposal of high-level
radiosctive wastes is an unprecedented
endeavor. It requires reliable projections
of the waste isolation performance of
natural and engineered barriers over
millennia. After the repository is sealed,
retrieval of the emplaced wastes will no

longer be practicable. and the
commitment of wastes to that site will.
be irreversible. In DOE's

few more years in order to provide
additional time to assure the success of
permanent geologic disposal.

This is not to say that the Commission
is unsympathetic to the need for timely
progress toward an operational
repository. It is precisely because NRC
'is so confident of the national
commitment to achieve early repository

that the Commission believes

power industry, State utility rate
regulatory bodies. and consumers of
nuclear-generated power. toward DOE
achievement of scheduled program
milestones. With continuing confidence
in the technical feasibility of geologic

. the Commission has# no reason
to doubt *he institutional commitment 1o
achievy it in & timeframe well before it
might become necessary for safety or
environmental reasoss. indeed. the
Commission believes it advisable not 1o
attempt in this review a more precise
NRC estimate of the point at which &
repository will be neaded for
radiological safety or environmental
reasons, lest this estimate tself
undermine the commitment 10 earlier
achievement of repository operations.
The Commission continues to hope that
a repository will in fact be available by
2007-2008. and has found nothing to
date that would conclusively prevent
this achievement, -

To find reasonable assurance that a
repository will be availeble by 2007~
2008, however, is a different and more
consequential proposition in the context
of this review. In light of the delays the
program has encountered since its
inception. and the regulatory need to
evoid a premature commitment to the
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Yucce Mountein site, the Commission reguletions and any specific license

describe a basis conditions that mey be imposed oo the
:m“ WBOI - licensows will ssoure adequete protection of
bedule for itory operstion in 2008 hnﬂbh‘mm:::ym:qumm
will not slip another four to six years mwmwwbmaﬂltho
under any ressonasbly foreseesbie rescior fecility and 10 CFR part 72 for storage
circumstances. The could in independent spent fuel storage

more easily substantiate a finding thet 8 inswallatione (ISFSis). Safety and
repository will be available within the environmental issues involving such storage
revised MN7-2014 timeframe thet would  are eddressec o licensing reviews under

both parts 50 and 72, and contin_.ad storage
huun:humm&dh ’ g8 e e by
Canfidence proceeding began. Evem this . sy o irncs ih Mo .M,,, o,':'_,
revised estimste. however, GOuld 100 01 siorage shows thet relosses of
be mismierpreted as an NRC. radioectvity from spent fue) auder licensed
estimete of the time et which contineed-  srorage conditions we extamely remote.

- e o L technical. econamic ':.&. olh:'.
The Commission’s enhanced or reasons.
confidence in the safety of extended planty may choose, or be forced (o terminate
speni fuel adequste aperstion prior to 2007-08 even though their
for the that NRC need not opersting licenses heve not expired. For
Rrounce view example. the existence of a safety problem
at this time define more precisely the - for » particular piant covid preven: further
period when. for reasons related to operstion of the plant ar couid reguire piant

NRC's mission. 8 permenent altemnstive  wodifications thet make continued plant

therefore proposes the be granted (under 10 CFR part 50 or part 72) &
revision of its origmal Finding on when m““-‘:m’d*‘;;’““‘;ﬁ'
& specified repository capacity is
Mt’uﬂmmﬂh < awailsble and the spent fusl can be
CTT e e e e LR T mesferved to DOB under sec: 125 of the
The Commission finde reasonabis - % Nnclewr Waste Policy Act of 1982) subject 10
awsurance thet af lewst one mined -+ NRC regulstions and license conditions
reposiiory will be evailabie within the needed 10 assure adequate pretection of the
quarter of the tveenty-fiest century, and public. Altarnatively, the owner of the spent
reposiory capecity will be fuel. as o last resort, mey sppiy for an interim

| storage contract wit LDOE, undersec. 136(b)
lite for operstion of any resctor to dispose of  of the Act. untii not later than 3 years after &
the commercial high-leve! radioactive waste or monitored retrievabie storage
and speni fuehorigmating in such reactor and  fgcility is available for spent fuel. For the
penersted up to thet times. . reesons discussed above, the Commission 18
confident thet in every case the spent fuel

Ongina Finding 3 ‘ . ganerated by those plants will be mana
The Commission finde reasoneble dcbmm-p:‘umnmrd
assurance that radiosctive expiration or termination and the availability

waste and spent fuel will be managed,  of » mined waste reposilory for disposal.
in @ safe mannes until sufficient . Bvenifs tary does not become
repository is available to - available until 2025, nothing has
assure the safe disposal of ail high-level  ogrurred during thie five years since its
wagte and spent fusl - original Decision to diminish the
. ~ Commission's confidence that high-levei

Poopased Pty $ wasts and spent fusl will be managed in

Same us sbove. : . .. wsafe manner until & repository is
3.A. lssues Considered in-Commisgion's ~ @veilable. The same logic just stated
1964 Decision on Finding 3 : continues to apply through the firs:

In the Commission's discussion of quarter of the twenty-first century. NRC

regulations remain adequate o assure
safe storage of spent fuel and
radivactive high-level waste af reactors

_ at independent spent fuel storage
installations (ISPSls), and in an NurS
until sufficient repository capacity is
available.

10 CFR 72.42(a) provides for renewal
of licensed storage at 1SFSls for
additional 20-vear periods for interim
storage, or for additional 40-year periods
for monitored retrievable storage of
spent fuel and solidified radicective

Finding 3 in its Waste Confidence
Deciaion (49 FR 34858, August 31, 1964),
in section 2.3 “Third Commission
Finding' the Commission steted.

Nuclear power plants whose operating
licenses expire after the years 2007-08 will be
subject 10 NKC reguistion during the entire
penod between their initial operstion and the
svailebility of @ waste repository. The
Commssion has ressonebie assurance thet
the spent fuel generated by these lcensed
plante will be managed by the licensees in &
safe manner Complience with the NRC

waste {f an MRS facility is
constructed, licensed, and operated.
This would ensure that spent fuel and
solicified high-level waste, if any were
to be delivered to an MRS facility,
would remain in safe storage under NRC
regulation throughout its storage. The
Commission has also published for
public comment a proposed amendment
to part 72, 1o issue & general license to
reactor 3"“%“5““ to use
approved spent storage casks at
reactor sites. If this proposed

amendment i« promulgsted, no specific
part 72 license would be required.
license holders would register

with NRC to use approved casks on
their sites.

Spent fuel may continue to be stored
in the reactor spent ruel pool under a
part 50 “possession only” license after
the reactor hes ceased opersting. In
addition, DOE's policy of disposing i
the oldest fuel first, as set forth in its
Annual Capacity Report, makes it
unlikely that any significant fraction of
total spent fuel generated will be stored
for longer than the 30 yeers beyond the
expiration of any operating reactor
license. This expectation. established in
the Commissicn's original proceeding,
continues to be reasonsble, even in the
event that a repository is not available
until some time during the first quarter
of the twenty-first century. Even in the
case of premature shutdowns, where
spent fuel is most likely to remain at a
site for 30 years or longer beyond OL
expiration (see Finding 2, previously
discussed}, the Commission has
confidence that spent fuel will be safely
managed until safe disposal is availabie

Until the reactor site has been fully
decommissioned, and spent fuel has
been transferred from the utility to DOF
as required by NRC regulations. the
licenaee remains responsible to NRC.
Furthermore, under 10 CFR 50.54bb,
originally issued in final form by the
Commission with ite 10684 Waste
Confidence Decision, & reactor licensee
must provide to NRC, five years before
expiration of an OL, notice of plans fu
spent fuel disposition. Accordingly, the
Commission concludes that nothing has
changed since he enactment of the
Nuclear Waste Policy Act of 1982 and
the Waste Confidence Decision in
August 1984 to diminish the
Commission'®** * * reasonable
assurance that high-level radioactive
waste and spent fuel will be managed in
a safe manner until sufficient repository
napacity is available * * *'

Pursuant to the NWFA, the
Commission issued in final form 16 CFR
part 53, “Criteria and Procedures for
Determining Adequacy of Aveilable
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into the Commission's rule, and it soems
unlikely that any applications will be
made to NRC for interim storage by
DOE. Bven if NRC were to make an
exception for a late application. &
determination must be made before
January 1. 1980 to comply with the
NWPA.

8.8 Relevant issuss That Have Arisen
Since the Commussson s Originat

Decision on Finding 3 S P A E

Although a DOE facility will not be
svailable to eneble the Departmeat to
begin accepting spemt fuel in 1966, as

in the contracts under the
/. the Commission's confidence in

fuel storage. In the event
not take title to spent fusl by this dats, ¢
licensee under either 10 CFR part 5 or
part 72 cannot abandon spert fael in ity
possession. Purther, the Commission
notes that only two reactors are
scheduled for shutdown defore

2003, DOE's anticipated repository
startup date. (See Nuciear Regulatory
Commiss.on 198¢ Information
NUREG-1350, Vol. 1, pi3) To resoive
any continuing uncertainties, however, it
would be helpful if DOE and utilities
and other spent fuel generators and
owners could reach an early end
amicable resolurion to the question of
how and wher DOE will sccept
responsibility for spent fuel. This would
facilitate cooperative action to provide
for & smoothly operating systems for the
ultimete dispasition of spent foel

The Comumissiun recognizes that the
NWPA Hmitation of 70,000 NTHM for
the first rezository will nof provide
adecuate capacity for the total amount
of spent fuel projected to be generated
by all carrently opereting lcensed
reactors. The NWPAA effectively places
& morztorfum on & second
prograr until 2007-2010. Either the
repository mugt be suthorized and able
to provide expanded capecity sufficient
to accommodate the spent fuel
genereted, or there must be more than
one repository. Since Congress
specifically provided in the NWPAA for
a firet repository, end required DOE to
return for legisiative euthorization for e
second repository. the Commissior
believes that Congress will continue to
provide institutional support for
adeguete repository capacity.

the av-labill y of capacity is
not affecw. 4’ y the that some
existing reac' or kcenses might be

renewed to t cuatinued generation

sent storage CRpacity
expanded for extended storage &t these
reactor sites. Over the longer term,
renewsls might increase spent fuel
generstion well into the latter hailf of the
Nonetheless,

capacity is

4 repository
evailsble to sssure the safe disposal of

all high-lovel waste and spent fuel.”
Oviginal Finding 4 I
The Commiseion finde reasonable
assurance that, if necessary, spent fuel
generated in any reactor can be stored
safely and without significant
eavironmental impacts for at least 30
yesrs beyond the expiration of thet
reactor's operating license at that
reactor's spent fuel storage besio, or at
either onsite or offsite independent

safely and without significant
wmvironmental for st lest 30
years beyond the lite for

tion (which may include the term

& revised license) of that resctor e its
spent fuel storage basin, or at either
onsite or offsite independent spent {uel
storage installations.
4.A. Issues Congidered in Commission's
1064 Decision on Finding 4

I the Commission’s discussion of
Finding 4 in its Waste Confidence
Decision (40 FR 54658, August 31, 1864
vection 2.4 “Fourth

Commission
Pinding." the Commission said that:

Although e Commission has ressonabie
assurence thet at leest one muned geclogic
repository will be evailabie by the years
200008, the Commission aiso realizes that for
VArIOUuS reRsons. insufficient

existing spent fuel, spent fuel may be stored
in existing or new storage facilities for some
periods 2007-08. The Commission
believes that this extended storage will not
be necessary for any period longer than 30
mhmdh“dumm

For this reason. the Commission has

extended speot fusl storege st reactor spent

,Mhﬂ.nmﬂuunﬁpm

fuel storage installetions. The Comminsion
finds st spent fuel can be stored safely and
without significant environmental impacts for
at least 30 yeare beyond the expiration of
reactor operating licenses. To ensure that
spent fuel which remains o storege will be
managed properiy until transferred to DOE
for disposal. the Commission is proposing an
smendment 10 ite regulations (10 CFR part
50). The amendment will require the licensee
tu notify the Commission. five yesrs pnor 1o
expiration of its reactor opereting license,
how the spent fuel will be managed until

disposal.
The Commission's

it based on the
record of this proceeding which indicetes thet
significant relesses of rediosctivity from”
spent fuel under licensed conditions

are highly unlikely. It is also supported by the
Commission s experience in conducting mor
than 80 individual sefety evaluations of
storage facilition.

The safety of prolonged speni fuel storage
can be considered in terms of fow major
issves: (8) The long-term integrity of spent
fuel under water pool storage conditions, (b)
structure and component safety for extended
facility operation. (¢ the safety of dry
storage. &nd (d) potential risks of accidents
and acts of sabotage at spent fuel storage
facilities

For ressons discussed above. the
Commission arrived at & provisions!
figure of 10 years or more for storage
(i.e.. 8 40-year resctor OL span, plus 30
years ar more).

The 70-year-plus estimute is supported
by oral testimony from the nuclear
industry to the Commission in the
Waste Confidence Proceeding (See
Transeript of Commission Meeting, “In
the Matter of Meeting on Waste
Confidence Proceeding.” Januvary 11,
1882, Washington. DC, pp. 148-160). This
testimony specifically eddressed safety
issues related to weter pool storage of
spent fuel and supported the positon
that spent fuel could be stored for an
indefinite period. citing the industry's
written submittal to the Commission in
the proceeding. (See “The Capeability for
the Sefe Interim Storage of Spent Fuel”
(Document 4 of 4), Utility Nuclear Waste

t Group and Edison Electric
Institute, july 19680). Some of this
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manner.” (See 49 FR 346758 at pp.
34681-2, August 31, 1664).

If a reactor with & 40-year initial
license were to have that license

dry aud wet storage will be discussed in
detail next.

Shath-qmd\ﬁuhwdnu
Decision, which found thet meteriak -
degradation processes (n-dry storoge
were well-understood; and that dry-
SlOrRge SYSIEms Wers sumple. passve.
end easily meintained. NRC and 1SFS]
operators have gained experience with
dry storege which confirms the
Commission s 1984 conclusions. NRC
staff sufety reviews of topical reports on
_storage-system designe, the licensing
and inspection of storage at two reactar
sites. and NRC promulgetion of the part
72 amendment for MRS, have
_significantly increased the agency's
understanding of the confidence in dry
SlOTREE. :

UnhN\UPAm&Mhn

.-wﬂdmwwwm

and development as weli as.
demonstration of dry cask storage at its
Idaho Netional Engineering . “boratory.
Demonstration has been ce . - d ou: for
metel casks under review wr previously.
reviewed by NRC staff. DOE has also

. wwld-dmppmtﬁuuhunmdry

Myntmmmﬂ.l

" Robinson Steam Electric Plaut, Unit 2, in

South Carolina, and the Surry Nuclear
Station in Virginia. NRC has received an
uppltullmfudrymnnuh
Power Compeny's Oconee Power
Station site a8 well. This application is
still under review, bu the environmental
review is completed and an
environmental assessment and finding
of no significant impact have been
issued (see 53 FR 44133, November 1,
Mllmdmudhqmd

; additional storage capecity af reactor
 sites, the NR(T staff expeets numerous.

applicetions from utilities cver the next
decade (see “Final Version Dry Cask -
Storage Study.” DOE/RW-0220,
February 1989).

Since the original Weste Confidence

- finding, the Commissior res rer xamined

long-term spent fuel storege in issuing
ap amendment to 10 CFR part 72 to-
address the storage of spent fuel and
high-level radicactive weste in an MRS,
as envisioned by Congress in section 141
of the NWPA. Under the rule, storege in
an MRS is to be licen: ed for & period of
40 years, with the possibility for
renewsl. The Commissien

not 1o prepare an environmenta! impsct
statemen' for the proposed amendments
to 10 CFP _ «rt 72, however. (See 57 FR
31681, p. 31 57, August 16, 1988.) An

- environmental assessment and finding

of no signtficent impact were issued

_ hecause the Commussion found that the

consequences of long-term storage are
not significant. The environmental
assessment for 10 CFR part 72
“Licensing Requirements for the
Indpendent Storege of Spent Fuel and

 High-Level Redioactive Waste,”

NUREG-1082, assessed dry storage of
spent fuel for a period of 70 years after
receipt of spent fuel from @ reactor:

The basis chosen for evaluating license
requirements for the iong-term storage of
spent nucleer fuel and high-level radioective
waste in an MRS is an installstion heving ¢
70-year desig ) 'ifetime and ¢ 70,000 MTU
storage capability. This assessment focuses

on the petential environmeiital consequences
l-r @ long-term siorage period. & period for
whick the Commission needs to assure itself
of the continued safe storage of spent fuel
and high-level radiosctive waste and the
performence of meteriais of consiruction,
This mesns the refiabili‘y of systeras
important 1o vulety needs 1o be est:blished to
ensure thet long-term storage of spont fuel
aut HLW does not adversely impet the
envino. ment.

For exa: tple, the stefl needs o entabiish
that systema such s conerete shieidiug.
heve been evaluaied to determine how their
physical propertias withsiand the
comsequences of irrediation and hest fliox for
sbout @ 70-year period. The Commission
addressed structure an 1 companent safety
for extended vperetion for storege of spent
fuel in reactor water pools in the matter of
wante confidence rulemaking proceeding. The
Commissian's preliminary conclusian is that

with spent fuel storege provides

an adequete basis for confidence in the
continued safe storage of spent fuel for at
least 30 vears after expiretion of & pient's
license. The Commesion i therefore
confident of the safe storege of spent fuel for
@t least 70 years in watser poole at facilities
designed for e 40-year lifetimc "he
Commission alse sieted that '@ suthority to
require continued safe management of spent
fuel generated by licensed piants protects the

and asaures them the riske remain

, public
- acteptable. In consideration of the safety of
" dry storage of spent fuel. the Commission’s

prefiminary conclusions were that {its)
confidence in the extended dry storage of
spent fuel i besed on & reesonable
understanding of the material degradation
processes, tegether with the recognition that
dry storage systems are simpler and more
readily meinteined. In response to Nuclear
Waste Policy Act of 1982 suthorizations, the
Commmssion noted: ** * * the Commission
believes the informetion above jon dry spent
fuel storage research and demonstration| is
sufficient to reach & conciusion on the safety
and environmental effacts of extended dry
storage. All areaes of safety and
environmental concern (e.g., maintenance of
systems and components, prevention of
meterial degradation. protection againat
accidents and sabotage) have been
addressed and shown to present no more
potential for adverse impact on the
environmental and the pubiic heaith and
safety than storage of apent fuel in water
pools. At this time. the Commission is
confident it.can evaluete the iong-term
integrity of material for constructing an
installation and provide the needed
assurance for safe starage of spent fuel and
HLW 1o establish the licensibility of an MRS
over extended periods of time. The MRS fuel
storage concepts discussed here for revision
of 10 CFR part ?2 covers only dry storage
noncepts. [References omitted)

The Commission believe that its 1964
Fourth Finding should be changed to
reflect the environmental assessment in
the 10 CFR part 72 MRS rulemaking and
other evidence that spent fuel can be
stored, safely and without significant
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environmental impect, for extended This lnet conclusion has been regarding stocage of spent nuciear fuel. The

periods. Although the Comuuission does reaffirmed by the same authors, who statement indicstes that continued wet

not beleive storage ix excess of @ W‘Mmmhh m;-vﬁdu--ﬂnmw

century to be likely, with or without a8 1o evi that LWR spent fuel with  %ites untl the fodaral goverhmbnt C0SP®

MRS, there is the potential for storage of  Zircaloy or stainiess strel cladding “wm‘““mm“m "

spent fuei for times longer thao 30 years degrecee significant!v during wet scceptabie. [See Gilbert, ER.. Baiiey, W J.

beyond the expiration of an imitial storage [EPR! 1008 International Atomic  gnd johnston. A.B.. “Results of Studies on ‘he

extended. or renewed reactor OL. if & Energy Agency (LAEA) 1062]." (See Lehavior of Spent Fue! in Storage.” Journal of

reactor opersting under such e license “Results of Studies cn the Behavior of the Institute of Nuciear Materials

we= prematurely shut down. The Spent Fuel i Storage.” journal of the Mansgemnt, Vol XVL No. 3. April 1988. p.

£ 1 esion does not. however, see way  Institute o Nuclear Materiale IV AL

signihic. at safety or environmental Management.” Vol. XVL No. 3, April Thus. sur ted by the consistency of
sssociated with storage for st 19686 p. 27.IV A} NRCexp  ce with that of others, the

30 years after the | censed life for In addition to the confidence that the  Commiss.. . has concluded that spent
operstion o. any reactor. even if this spout foel assemblies themseiw v will Mmbmmlyandmma
effectively means siorage for at least 100  pot deg s significently n wet torage.  gignificant environmental impact. 1
years, in the case of & resctor with & 70 there is confidence that the water pools  gither wet storage or in wet storage

y sar licensed life {.r operation. in witich the sssemblies are ctorec will  followed by dry storage. for at least 100
Under the envircnmental sssessment  remain safe for extended periods: years. The Commission considers it

for the MRS rule, the Commission has As noted i the recant LABA worid survey, unlikely, however, that any fuel will

found confidence n the safety and the 40 years of positive expenience with wet actually remain in wet storage for 100

enviroumental of dry- storage illustrates that it i @ fully-developed  years or ever for 70 years. We

storage of spent fuel for 70 years tectnoiogy with no associated major anticipate thet. consistent with the

following a period of 7C years of storage technological problems. Spent fuel storege currently developing trend, utilities will

in spent fusl storage pools. Thus, this  Po0le &xv opeeated without subeiaveal ek 1o grove fusl rods out of spent fusi pools

environments! assessment supparts the m’mm:d and into dry storage to make room o

proposition the* spent fuel may be fuel o remais ip wet siorege for several poois for freshly-discharged spent fuel.
stored safely and without significant decades. Minos. but repeirabie. problems Although the Commission has

environments! impact for a period of Up  heve ocoured with epent fusi storage pool concluded that reactor spent fuel pools

to 140 years if storage in spent fus! pools COMPOMILS SUCY 68 LIArS, TACKS. NG (IPIng. can safely be used 1o store spent fuei for

occurs firet andd the period of dry storzge {See Bailey, W . and joboston, jr.. AB. e 100 years. there is no technically

does not exceed Y0 years. “Surveillance of LAR Spani Fuel ‘n Wet mwmmm:m
inh. reactor

with water-pool sior>-s of w"ﬁﬁwmm long s 30 years, making & total of 70
spent fue' continues to confirm tnet pool SRy years of operation. it will be necessary
storage is 3 beniga environment for The studies just cited supnort the to stare the spent fuel discharged at the
spent fuel thet does not lead to view that rafes of uniform corvorion of  end of the reactor . operation in & spent
sgnificant degradation of spent fuel spent fusl cladding in storage pools are  fuel poal for several yeari to allow for
integrity. Since 1884, utilities have low over time. Localized coryosion on  radioactive decay and thermal cooling.
continued 1o provide safe additional cladding surfaces bas aleo been gradual  After this period. the fuel could be
react ~r poal storage capacity through and can be expecied 10 reman so. placed in dry storage and the spent fuel
rerackitg, with over 110 such sctions Clailding the! has undergone camage pool decommissioned. Thus. for most
now completed. The safety of starage in W18 i the reactos core has not resctors. the most likely maximum
poois is widely recogmzed smong resw.. 4 ip significunt reieases of period of storage will be well within the
cogruzant professionsls. Specifically, the radioac fvity when stored i poois. extended 30-v+ o+ post-operstional
Commission notes ane expert's view Furthermore. the operstional experience  perod unde: ‘mmission ¢
that: scoumulsted sirce the 1854 Waste proposed rev.: Finding 4.
mmu‘n_’bu WW“N‘C Moreower, cousicoo g that under
vry positive expavience with the handiing experience i Licensing and inspection  certain conditions spent fuel can e
and storing of rradisted fusl in water. thus m“mhm stored safely and without significant
"mbmm.m mm“m“‘“’m. mtlhmp.cuforuptouo
\echnology. There s & substantis) technical relotively benign environment. There are  years, the Commission believes ere s
banwe for allowing spent fuai to reman » wet 10 driving mechansms. such es ample basis for confidence in storage for

storage for severa! decades For the past twa tempersture and pressure 1o degrade st least 100 years.

decades. irradinted Zircaloy-cind fuel has slorage struCtures Or Components or the In its 1984 Waste Confidence

been handied and sioved in weter. There fuel itself. or to spresd contaminetion. Decision, the Commission also
continues to be ne evidence that Zirceioy- Degrudation mechanisms are gradusl concluded thet “there are no significant
clad fuel degrades significantly during wet and well understood: they allow ampis sdditional non-radivlogical impacts

storage—this tncludes: fuel with burnupe as  time for remedial sction. including which could adversely affect the
huu:u'muwamx;umm - muwdmm‘ enviromment if spent fuel ix stored
storage of low-burmup ar as long as systems. This extensive experien beyond the expiretion of operating

ce
years: and irvedistion of fuel io reactors for adegustely supports predictions of long-  licenses for reactors”

v _ ' {nee 49 FR 34658 at
periods up to 22 years. Cledding delects heve o 0 eority of storage besins. P 34688, August 31, 1084) The

had little mmpect during slorage. i .

hhdhmm::nmm.n:l‘ The Commission also notes the Commission did not find = ‘hing to
{Bee Bailay, WJ, end johnstan. Jo. AB, aral, SDdossmect of this basic couisdence by contradict this conchy * . its 1609
“Surveillance of LWR Spent Fuel in Wet cogruzant professional organizatons rilemaking amendin . C R part 72 for
Storage.” NP-3785. Electric Powar Rasearch The American Nueiver Society issued & long-term spent fuel and high-level

Institute (EPRI), October "964. pp. 2-10.] policy statement [ANS 1986] in 1980 waste storage at an MRS
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.hmmhm [
PEEEOUBSRA sasesament (0F Lus roposec

dovy sot mguficant'y uflect e evveonment,
(3] wolid hagh-ieved wansts . "
spere fuel 1 o est and in s

to affect the Commission's confidence

and dry-storage activities have
contimwed o be licensed by the
Comminsion. In its recen! rolemaking
amending 10 CFR part 72 to establish
licens ng requirements for an MRS, the
Commission did choose to eliminste an
exemption regarding tornado maesile
impact ** * * to assure designs
continue to address meintauuoy
confinemvent of particulete material ™ (53
FR 31651 p. 51665, August 18, 2068).

However, NRC staff had ousiy
considered tornado impacts in
nbtywﬂmd(hdplupialngs
and in licensing reviews under 10
part 72
4.8. Relevant lssves That Have Arisen
Since the Commission's Original
Decision ow Finding 4

In its original Puiding 4. the
Commission found reasonable
assurance of safe storage withort
significant environmenta! impacts for at
least 30 years beyond reactor OL

Delays and uncertamnties in

Commission has e assurance
that st leas: one repository will be
available within the firs: quarter of ! ¢
twenty-first century. For all currently
operating roactors, this would srili be
within the peried of 3¢ years from
expiration of their Ols. which the
Commission previously found to be the
mininnem pertod for which spent fuel
storage could be considered sefe and
without significant environmental

impact.

Under the NWPA as amended. DOE is
suthorized to dispose of up to 70,000
MTHM in the first repository before
granting &-construction suthorzation for
& second. Under sxisting licenses.
projected spent fuel generntion could
exceed 70.000 MTHM as early as the
year 2010. Possible extensions or
renewals of OLs also need (o be
considered in assessing the need for and
scheduling the second repository. It now
appears that unless Congress lifts the
capacity limit on the first repository—
and uniess this repository has the
physical cepacity to dispose of all spent
fuel getersted under both the original
and extended or renewed licenses—it
will be necessary to have ai least one
additionsl repository. Assuming here
that the first repository is evailable by
2025 and hes 8 capacity on the order of
70.000 MTHM, additional disposal
capacity womid probably not be needed
before about the year 2040 to avoid
storing spent fuel at & resctor for more
then 30 years after expiretion of reactor

_ Ols.

Although action on & second
repository before the vear 2007 would
require Congressiona spprovel, the
Commission believes th.t Congress will
take the necessary action { it becomes
clear thet the first repositor v site will
not have the capucity likety o be
neede ). If DOE were able 10 o ddress the
need ior & second repository es. e, for

example by initiating e sarvey for &
second repository site by the year 2000,
DOE might be able to reduce the
potential requirement for extended
spent fuel storage in the twenty-first
century. The Commisaion does not,
however, find such action necessary to
conclude that spent fuel can be stored
safely and without significant
environmental impact for extended
periods.

The potential for generation and
onsite storege of & grester amount of
spent fuel as  resuit of the renews| of
existing OLs does not affect the
Commission’s findings on envircimental
impacts. In Finding 4, the Commission
did not base its determination on &
specific number of resctors and amount
of spent fuel genersted. Rather, the
Commission took note of the safety of
spent fuel storage and lack of
environmental impacts oversil, noting
that individual actions involving such
storage would be reviewed. In the event
there were applications for renewal of
existing resctor OLs, each of these
actions would be subject to safety and
environmental reviews, with subsequent
issuance of an environmental
assessment or environmental impact
statement, which would cover storage of
spent fuel at each reactor site during the
period of the renewed license.

The Commission also notes that the
amount of spent fuel expected to be
discharged by reactors has continued (o
decline significantly. a trend already
noted in the Commission's discussion of
its Finding 5 (49 FR 34658 at p. J4687,
August 31, 1984). At the time of the
Commission's decision. ** * * the
cumulative amount of spent fuel 1o be
disposed of in the year 2000 {was|
expecied to be 58.000 metric tons of
uranium” {see “Spent Fuel Storage
Requirements” (Update of DOE/RL-82~
17) DOE/RL-83-1, January, 1983).
Today. that figure has declined o 40,384
meiric tons (see “Spent Fuel Storage
Requirements” (DOE/Ri~88-34),
October 1968, p. A. 17). Thus. the
amount of spent fuel considered likely to
be discharged by the year 2000 in the
Commission's 1984 decision will not be
sttained until well into the second
decade of the twenty-first century, if
then.

The Comnussion believes that its 1984
Finding 4 should be revised to
acknow!edge the possibility and assess
the safety and environmental impacts of
extended storage for periods longer than
70 years. The principal reasons for thus
proposed revimon are that (1) The long-
term material and sysiem degradation
effects are well understood and known
1o be minor: (2) the abdlity to maintain
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Waste Decision (40 FRN '
34658, August 31, 10684), the Commission
said that:

The technoiogy for independent spent fuel
storage instellations, as discussed under the
fourth Commission )

procedures are in placr . Such installations
can be constructed ar 4 licensed withina -
five-year time interv: L. Before pessage of the
Nuclear Waste Polic. Act of 1982 the

discontinued efforts to provide those -
storage facilities. * * * The Nuciear Weaste
Policy Act of 1982 establishes & national

for providing storage facilities and
thus to resolve this issue and assure
that storege capacity will be availsble.

Prior to March 1881, the DOE was pursuing
@ program 1o provide temporary storage in
off-sits. or ewey-from-reactor (AFR) storage
instailations. The intent of the program was
to provide flexibility in the nations! waste
disposal and an altemative for those
utilities unable to expand their own storage
capucities.

Consequently, the participants in this
“procesding essumed that prior 1o the
availability of & repository, the Federal
Bovernmen: wouid provide for storage of

. spent fuel in excess of that which could be

stored et reactor sites. Thua. it is nol-
uﬂ“hnﬁdum
to change

1981, DOE placed in th® recoid & letter to the
Commission steting its decision ‘to
discontinue its effortsto provide Federal

'wumu- needed.
[References omitted)
« policy set forth in the NWPA

reyoding interim storage remaing in
place. Therefore. the Commission's
confidence remains unchanged. The
anly policy change affecting storage
involves long-term storage in an MRS,

confidence in its 1884 Decision did not
depend on the availability of an MRS
facility, the possibility of such a facility,
as provided for in the NWPA, was one
way in which needed storage could be
made available. The NWPAA makes an
MRS facility less likely by linking it to
repositary development. The potential
impact of the decreased likelihood of an
MRS on the Commission's confidence is,
however, more than compensated for by

operational aud planued cpent fuel pool
expansions and dry-storage investments
by utilities ves-—developments
that had not been made operational at
the time of the original Weste
Confidence Decision. Conseguently, the
statutory restrictions that may make an
MRS ineffective for timely storage
capacity relief are of no consequence for
the Commission's finding of confidence
that adequate storage capacity will be
made available if needed.

Although the NWPAA limits the
usefulness of an MRS by linking its
availability to repository development,
the Act does provide authorization for
an MRS facility. The Commission has
remained nevtral since its 1084 Waste
Confidence Decision with respect to the
need for authorization of an MRS
facility. The Commission does not
conside’ the MRS essential to protect
public heaith and safety. If any offsite
storage capacity is required, utilities
may make application for a license to
store spent fuel at a new site.
Consequently, while the NWPAA
provision does affect MRS development
and therefore can be said to be limiting,
the Comnmission believes this should not
affect its confidence in the availability
of safe starage capacity.

8.B. Relevant issues That Hove Arisen
Since the Commission’s Original
Decision on Finding §

DOE will not be able to begin
operation of a repository before 2003
under current plans. and operation
mighi begin samewhat later. Given

rogress to date on an MRS, the link

tween MRS facility construction and

repository construction authorzation
established by the NWPAA, and the
absence o other concrete DOE plans to
store the spent fuel, it seems unlikely
that DOE will meet the 1998 deadline for
taking title to spent fuel. (Under section
302(a)(5)(B) of the NWPA, “* * * the
Secretary, beginning not later than
Januery 31. 1998, will dispose of the
high-level radioactive waste or speni
nuclear fuel [subject 1o disposal
contracts).”) This potential problem
does not, however, affect the
Commission's confidence that storage
capacity will be made available as
needed.

The possibility of a dispute between
DOE and utilities over the responsibility
for providing spent fuel storage will not
affect the public health and safety or the
environment. Uncertainty as to
contractual responsibilities raises
questions soncerning: (1) Who will be
responsible; (2) at what point in time
responsibility for the spent fuel will be
transferred; (3) how the fiel will be
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managed: (1) how the trunsier of
management r sponsibility from the
utilities 1o DOE will take place: and [5)
how the cost of DOE storege might
differ, if at all, from utility storage.
Utilities possessing spent fuel in storage
under NRC "censes cannot abrogate

Estimates cf the amount of spent fuel

year 2000 (See 48 FR 34658, p. 34687,
August 71, 1984.) More recanitly, DOE
estimated 40,384 metric tons (See “Spent
Fuel Stovage Regquirements,” DOE/RL-
8834, October 1968, p. A 17). Although
estimutes may show an incresse at
some dute well into the twenty-first

storage capacity until & repository is
operationel. The industry has made a
geneval commitment to provide storege
capacity. which could include awey-
from-reector (AFR) storage capacity. To
date. however, utilities have sought to
meet storege capecly needs at their
respective reactor sites. Thus. & new
industry application for AFR storege
remaing only 8 potential option. which
currently seems unnece~sa ’y and

unlikety.

Utilities heve continued to add
stornge capacity by rerscking spent fuel
pools. and NRC expects continued
rerscking where it i physically nousible
and represents the least costly
alternative. Advances in
technologies and utility plans both heve
& positive effect on NRC's confidence.

original findings, dry storege of LWR
spent fuel was, as vet. unlicensed ander
10 CFR Part 72 and DOE's dry-storage
demonstrations in support of dry-cask
storage were in progress st the ldaho
Natiousl Engineering Labaratory (INELL

Today. DOE's demonstration efforts
heve bean successful (See Godlewski. N.
T “Spent Foei Storage—An Update,”

Nuclear News. Vol. 30, No. 3 March
1987, pp. 47-52, at p. 47.) Dry storage has
M&mﬂﬂmmdmﬁu
third application is under review. Dry
cask storage is licensed &t Virginia
Electric Power Company's Surry Power
Station aite [see License, SNM 2501
under Docket No. 72-2), and dry-
concrete module and stainless-steel
canister is licensed at Carolina
mmM‘l(Mﬂ!{

" B. Robinson, Unit Z, site (see License

SNM 2502, under Dockst No. 72-3). An.
is under review for a similer

Company’

(See Letter to Director, Divisian of Fuel
Cycle and Material Safety. NRC, from
Hal B. Tucker, Duke Power Company,
dated March 31, 1988, under Docket No.
72-4). A new application has been
received in 1980 for CP&L's Brunswick
site, and enother is expected in 1989 for
the Baltimore Gas and Electric
Campany’s Calvert Cliffs site.
Applications are also expected for
CP&L's Rabinson 2 site (st sacther
onsite location to allow for greater

~ storage capacity), Wisconsin Electric

Power Company's Point Beach site, and
Consumer Power's Palisades site. The
Tennessee Valley Authority has
indicated that it will apply for ixe
Seguoyah plant site. :

Thus, the successfu! demonstration by

. DOE of dry cask technology fer various

cask types at INEL, utilities’ actions to

forestall spent fuel storege capacity
shortfells. and the continuing sufficiency

fuet genersted during the extended term
of the licenes will be stored onsite or
offsite. There will be sufficient time for
construction and licensing of any
additional storage capacity needed.

I summmary, the Commission finds no
bess to the Pifth Pinding in its
W este Counfi Decision. Changes by
the NWE LA, which lessen the
likelibuod of an MRS facility, and the
potentizi for some slippage in repository

* gvailability to the first quarter of the

twenty-firet century (see our discussion
of Pind'mg 2) are more t an offset by the
continued success af utilitiey in
providing safe at-reactor-gite s*orage
caprzity in reactor pools and their
progress in providing inCependent onsite
storage. Therefors, the Commission

assurance that safe independort onsite

spent fuel storage or offsite fuel
storage will be made uvailable if such
storage ‘s needed.”

Dated st Rockville, Maryiand. this 256th dey
of September. 1088.

For the Nuciesr Regulatory Commussion
John C. Hoyle,
Assistant Secretary of the Commission.
[FR Doc. 89-228%1 Filed 8-27-80: 8.45 em]
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26 CFR Part 1

[EE-129-86]

ageEncY: Internal Revenue Service,
Treasury.

AcTon: Notice of public hearing on
proposed regulations.

summMary: This document provides
notice of a public hearing on proposed
regulations relating to the scope and
meeting of the terms “highly
compensated employee” in section
414(q) and “compensation” in section
414(s) of the Internal Revenue Code of
19686.

pATES: The public hearing will be held
on Monday, December 4. 1988, beginning
at 10:00 a.m. Outlines of vral comments
must be delivered by Monday,
November 13, 1988,

ADDRESS: The public hearing will be
held in the IRS Aunditorium. Seventh
Floor, 7400 Caorridor, Internal Revenue
Building, 1111 Constitution Avenue,
NW., Washington, DC. The requests 1o
speak and outlines of oral comments
should be submitted to the Internal
Revenue Service. P.O. Box 7604, Ben
Franklin Station. Attention:
CC:CORPT.R (EE-120-86), Room 4428,
Washington. DC 20044

FOR FURTHER RIPOSMATION CONTACT:
Bob Boyer. telephone (202) 566-2835 (not
& toll-free number).

SUPPLEMENTARY INFORMATION: The
subject of the public hearing is proposed
regulations appearing in the Federal
Register for Eriday, February 19, 1988,
(53 FR 4808).

The rules of § 601.801(a)(3] of the
“Statement of Procedural Rules’ (28
CFR part 801) shall apply with respect to
the public hearing. Persons who have
submitted written comments within the
time prescribed in the notica of
propused rulemaking and who also

desire to prosent oral comments at ihe




hearing on the proposed regulations
should submit, not later than
Nmulﬂmnuﬂln-dthud
comments to be presented at the
and the time they wish to devote to each
subject.

Eoch speaker {or group of speakers
representing a single entity) will be
limmdtnlommforuaul

aqancy: Coast Guard, DOT.

ACTION Proposed rule and publie
hearing on proposed regulations.

SUMMARY: At the request of the Maioe-
New Hampshire Interstate Bridge
Authority (M-NHIBA ), the Coest Guard
is considering & change to the
regulations governing the Memorial (US
1)-nd&nhuhm.(louu18ypmm }

than 100 gross tons and recreational
vessels between 7.a.m. and 7 p.m., from
15 May to 31 October, on half-hour
intervals: the Memarial (US 1) bridge on
the hour and half-hour and the Sara M.

udlgvhlhpwldﬂh&o
M“duvw
The Commander, First Guard

18 October 1989 at? pm.
{b) Written comments op

rule may be on or 17

November 1968

perticipate i this rulemaking by
submitting written views. comments,
dste or 2rguments. Persons submitting
cormunents should include their names
and addresses, identify the bridge, and
give reasons for concurrence with or any
recommended change in the proposal

‘Ihhnun.winbomfornnLACo.n
Guard representative will preside at the
hearing, make & brief ing statement
describing the proposed tion, and
announce the procedures to be followed
at the hearing Each person who wishes
to make on oral statement should notify
the Contract Officer listed above by 18
October 1989, Suck notification should
include the epproximate time required
to thake the prescatation. A transcript
will be made of the hearing and may be
purchased by the pubiic.

Interested persons who are unaule to
attend this hearing mey alse participate
in the consideration of this proposed
regulation by submitting their comments
in writing. Each comment should state
reasons for support or opposition,

PQ-UI*IVOLMNGVWIM-»W&BM/WRWU

suggest any proposec changes to the
regulation. and include the name and

address of the person or organization
submitting the comment. Persons
desiring acknowledgment that their
comments have been received should
enclose & stamped, self-addressed
postcard or envelope. All comments
received will be considered before final
action is taken on the provosed
regulation. The proposed regulation may
be changed in light of comments
received. After the time set for the

_ submission of comments, the

record, including ell written comments
and hie recommendations, to the
Commandant, United States Coast
Guard, for final action.

Drafting Information

The drafters of these regulations are
Waverly W. Gregory, Jr. Project Officer,
and Lieutenant Robert E. Korroch,
Prject Attorr ey.

Discussion of Proposed Regulations

In 1988, M-NHIBA unofficially
instituted an hourly opening test from
May to October 1988, between the hours
of 7 a.m. and 7 p.m. The Memorial (US 1)
bridge opened on the hour and the Sarah

{Route 1 Bypass) bridge opened
on the half-hour, however, both bridges
continued to provide openings for
commercial boats on demand. This
schedule, while reducing openings and
facilitating vehicular traffic. reportedly
created safetv problems for the
recreational a. 4 marine communities.
As a resuit, the St te and local officials
requested that temporary regulations for
the 1688 boating season be promulgsted
and evaluated to-determine if regulation
changes would be make to iraprove
vehicular traffic flow without
significantly restricting marine traffic. A
temporary rule has been issued by the
First District Commander under 33 CFT
117.43 for the periods 15 September - 30
October 1988 and published as a Final
Temporary Rule elsewhere in this
Federal Register anc. in Public Notice i~
608. Since the bridges lie between
Kittery, Maine, and Portsmouth New
Hampshire, and Subpart B of title 33
part 117 of the Code of Federal
Regulatinns is urranged alphabetically
by waterway and by state the regulation
appears under both Maine and New
Hampshire listings.

Economic Assessruent and Certification

This p: oposed regulation is

considered to be non-majcr under



