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initial ISFSI license or amendment for-.
which application is made is required in
any environmental report,
environmental impact statement,
envirgnmental asgessment or gther
analysis prepared in connection with
certain actions. This rule affects only the
licensing and operation of nuclear
power plants. Entities seeking or holding
Commission licensee for such facilities
do not fall within the scope of the
definition 8f small businesses formd [n
section 34 of the Smal] Busioess Act, 15
11.8.C. 832, in the Small Business Size
Standards set out in reguiations fagued
by the Smell Business Administration st
13 CFR part 121, or in the NRC's size
standards published-December 9, 1985
(50 FR 50241),

Backfit Analysis

This final rule does not modify or add
to systems, siructures, components or
design of a facility; the design approval
or manufactyring license for a facility: or
the procedures or organization required
to design, construct or operate a facility.
Accordingly, ne backfit anelysis
pursaent ta 10 CFR 50.109(c) is required
for this final rule,

List of Subjacts in 10 CFR Part 51

Administration practice and
procedure, Environmentat impact
statement, Nuclear materials, Nuclear
power plsnts and reactors, Reparting
and recordkeeping requirements,

For the reasoms set out in the
preamble and under the authority of the
Atomic Energy Act of 1954, az amended,
the Energy Reorganization Act of 1974,
as amended, and 5 U.8.C. 552 and 553,
the NRC is adopting the fallowing
amendment! to 10 CFR part 51.

PAAT S1—ENVIRONMENTAL
PROTECTION REGULATIONS FOR
DOMESTIC LICENSING AND RELATED
REGULATORY FUNCTIONS

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

Authority: Sec. 101, 83 91at. 948, as
amended {42 1L.8.C. 2201% sacs. 201, as
amended. 202, 88 Stat, 1242, ag amended, 1244
(42 U.S.C. 5841, 5842)/

Subpart A also issued under Natianal
Environmenial Policy Act of 1969, seca. 102,
104. 106, B3 Stat. 853-854, as amended [42
U.S.C. 4332, 4334, 4338); and Pub. L. 95-804,
Title L. 92 Stat. 3033-3041. Sections 51.20,
5§1.30, 51.60, 51.41, 52.80, and 51.97 aiso lasoed
under saca. 135, 141, Pub. L. 97-425, 96 Stat.
2232, 2241, and sec. 148, Pub, L. 100-203, 101
Stat, 1330-223 (42 U.S.C. 10155, 10181, 10168).
Section 51.22 also issued under sac. 274, 73
Stat. 6848, as amended hy 32 5tat, 3036-3038
(42 U.S.C. 2021] and woder Nuclaaz Weate
Policy Act of 1962, sex. 121, 96 Stal, 2228 [42
U.5.C, 10141). Sections 51.43, 51.87, and 51.108

elso isyued under Nuclear Waaste Policy Act
of 1982, sec. 114{{), 96 Stat. 2218, & amended
(42 U.5.C. 10134().

2, Section 51.23, paragraph (a) is
revigsed to read as follows:

§51.23 Temporary stormge of spent fusl
after cessation of reactor operation—

gensric detsrmination of no significant
environmantal impact.

{a) The Cammission has made a
generic determination that, if vecessary,
speot fuel generated in any reactor-can
be stored safely and without significant
environmeotal impacts for at least 30
years beyond the licensed life for
operation (which may include the term
u?a revised sr renewed license} of that
reactor at its spent fuel storage basin or
at eithar onsite or offsite independent
spent fuel storage installetions. Further,
the Commission believes there is
ressonabls assurance that at least gne
mined geclogic repository will be
available within the first quarter of the
twenty-first century, snd aufficient
repository cepacity wili be available
within 30 years beyood the licensed life
for operation of any reactor to dispoes
of the commerciai high-lave]l waste and
apent fuel origineting in such reactor
and generated up to that time.

L] * - L] L]

Dated at Rockville, Maryland this 11th day

of Saptember, 1990

For the Nuclear Regulatory Commission
Samuel |. Chilk,
Sacretary of the Commission.
[FR Dec. 90-21389 Filed 8-17-90; 8:45 a.m.]
BILLING CODE 7396-04-D

. findin,

10 CFR Part 51

Wasts Confidence Declsion Review

AGENCY: Nuclear Regulatory
Commission.

ACTION: Review and Final Reviston of
Waete Cenfidence Decision.

SuMMARY: On August 31, 1984, the
Nuclear Regulatory Commission (NRC)
issued e final decision on whet has
come ta be known as its “Waste
Confidencs Proceeding.” The purpose of
that proceeding was “...to assess
gsnerically the degree of assurance now,
availahls that radipactive waste can be
safely disposed of, to determine when
such disposal or offsita storage will he
evailable and to determine whether
radipactive waste can be eafely stored
angite past the expiration of existing
facility licenses until offsite disposal or
storage is aveilable.” (49 FR 34058}, The
Commission noled in 1984 that its Wasts
Confidence Dacision was unavoidably
in the nature af a prediction, and

committed to review its conclusions
“..should significant and pertinent
unexpected events ocour or at least
every five years untit a cepository is
available.” The purpose of this notice iz
tn present the findings of the
Commissiva's first review of that
Pecigion.

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

Finding 2: The Commission finds
raasonahlfo assurance that ﬁde;:t one
mined geclogic reposi
available wi?hintlhn ﬂtrosiy quarier of the
twenty-first century, and thet sufficient
repository capacity will be aveilable
withi 30-years beyond the licensed life
for oparation (which may include the
term of a revised or renewed license) of
any reactoe {o dispioae of the commercial
high-level radioactive waste mdﬁ#t
fuel originating in such reactor and*™ -
generated up to that time.

Finding 4: The Commisgion finds

reazonable assurance: i\, if tiecessary,

spent fuel generated indtiy:reactofcan
be stolid safely-and v significant
environmental impacts

years beyt;nd hl%f cE
operation {(which may it :
of a revised or renawed licamse)

ETarm
of that

spent fugl storage installations.

The Commiasioo is reaffirming the
remsining findings. Each finding, any
revisions, and the reesons far revising or
rezffirming them are et forth in ths
bady of the review below.

The Commission alsa igsued twd
companion mlemeking smeadments at
the time it issued the 1984 Waste
Confidence Decision. The Commission's

- reactor licensing rule, 10 CFR part 50,

was amended to require each licensad
reactor operator to subimit, no later than
five years before expiration of the
operating license, plans for managing
spent fuel at the reactor site until the
spent fiel is transferred to tha
Department of Energy (DOE; for
disposal under the Nucleer Waste Policy
Act of 1982 (NWPAL, 10 CFR part 51, the
rule defining NRC's responsibilities
under the National Environmental Pulicy
Act [NEPA), was amended o pravide
that, in connectien with the issuance or
amandment of a reactor operating
license or initial license for an
independent spent fuel storage
installatian, no discussion of eny
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envirenmental impact of spent fuel
storage is required for the period
following expiration of the licepse or
amendment applied for,

In keeping with the revised Findings 2
and 4, the Commission is providing
eisewhere in this iasue of the Federal
Ragister conforming amendments to its
10 CFR part 51 rule providing procedures
for considering in licensing proceedings
the anvironmsntal offacts of extended
onsite storage of speat fuel.

Finally, the Commission iz extending

tha cycle of its Waste Ca .
reviews {fom every toa
ign until a repository mes svailable.

In its 1934 Decision, the Commiseion
said that because its conclusions were
"..unavoidably in the nature of a
prediction,” it wauld review them
“..should significant and pertinant
unexpected events odcur, or at least
every five years until a repository..is
svailable.,” As noted helow, the
Commission now believes that
predictiene of repository availability are
best expressed in terms of decades
rather than yeers. To specify a year for
the expected availahility of a repository
dacades kenca wouyld misleadingly
imply a degree of precision now
unattainable. Accordingly, the
Commission is changing its original
commitment in order to review its
Waste Confidence Decision:at least
avery ten years. This wouldnot.
however, dis 1)

ommission anticipetes 81
48 a raajor shilt in national policy;.a
major unsxpecied institutional. . . -
ment. and/or new. cal
intormation might cause the Commissicn
to consider reevaluating itse Waite..
Confidence Findings soanserthan the
scheduied ten-year review:
FOR FURTHER INFCRMATION CONTACT:
John Roberts, Office of Nuclear Material
Safety and Safeguards, U.S. Nuclear |
Regulatory Commmission, Washingtan,
DC 20555, telephoae (202) 492-0608,
SUPPLEMENTARY iNFORMATION:

Analysis of Puhlic Commants oo the
Proposed Waste Confidence Decision
Review. .

. 1.0 Introduction

Comments were received from a
" Federal agancy, the public interest
sector, the nuclear industry, and one
State ag lated beiow in order of thsir
receipt

Duke Power Company

Public Citizen o

Edison Electric Institute .

Malachy Murphy (State.ef Nevadn}

Yankee Atomic Electric Company
De ent of Energy
Philadeiphia Electric Company
Commonwealth Edison
Virginia Electric and Power Company
Marvin ., Lewis, Registered
Profegsional Enginesr
Florida Power & Light Company

The majority of the commenters were

supportive of the Commission’s
propesed decision and rule. The
comments were conaolidated into a total
of 19 isgues to be addressed. Each of
these isyues is discussed under the
Commigsion finding to which it relates.
Two additional issues, not raised by
commeaters, are treated under the
heading “Other Relevant Issues.” Ths
"Other Relevant [sgues'” section
includes considaration of the petition by
the State of Vsrmont ta intervens in the
consideration of the extension of the
operating license for Varmont Yankee
and the potential for non-payment of the
one-time fee for spent nuclear fuel
generated prior to April 1983 into the
Nucleer Waaste

2.0 Analysis of [ssces Related to
Commission Findings

2.1 The Commission's First Finding

The Commissioa fiada reasonable
asgsurance that safe dispssal of high-level
radioactive waste and spent fuel in @ mined
geologla repasitory is technically feasible.

Issue No. 1: Technical Feasibility of
Safe Dispasal in a Mined Gealogic
Repository

Comment

The commenter representing Public
Citizen (PC) stated that thers ia still not
adsquate azsurance that permanent,
safe disposal of high-leve! radicactive
waste in 4 mined geologic repository ia
technically feastbie. in support of this,
the commenter indicated that & number
of major scientific panets have pointed
cut that there is no technical or
scientific basis for knowing for sure that
gaologic disposal Is possible. As an
example, PC stated that President
Carter's Office of Science and
Technolagy Policy (OSTP) found in 1979
a rather general consensur among
sclentiatg thet a technology base
"sufficient to permit complete
confidence in the safaty of any
particular repository design or the
suitability of any particular site” was
atill lacking. PC further etated thet more
recently. a Waste Isclation Systems
Panei of the National Academy of
Sciencas pointad out many areas of the
geologic disposal problem where
tachnical uncertainties exist, and where
“more infermation i needad.” PC also .
stated that the technical difficulties
presented by e million-year disposal-

problem ars unprecedented and
encrraous, and that there have been no
major findings since (the ahove studies)
that have resolved the uncertainties to
the point where it is pussible to be
assured that geclogic disposal is
technically feasible.

NRC Response :

The issue af the tschnical fegsibility
of the safe disposal of spent nuclear fuel
and radioactive waste haa been
addressed at length in tha Commission's
1889 Proposed Wssie Confidence
Dectsion Review (54 FR 36767;
Septamber 28, 1988) as walt ag in the
original 1984 Waste Confidence
Decision (49 FR 34658: August 31, 1934).
‘While those discussions addressed ths
concerns raised by the comment, it is
useful to provide additional specific
responses o them. Tha commaent that
mejor scientific panets have peinted out
that there ie no techrical or scientific
basis for knawing for sure that geclogie
disposal is possible makes referenca to
President Carter's OSTP statement ia
1979. Contrary to the comment, the
OSTP statement doas not support the
contention that there is no teciinical or
scientific basis for knowing for sure that
geclogic disposal is possibla, Rather, it
remarks on the lack of a technology
base sufficient te permit complete
confidence in ths safety of any
particular repository design or the
suitability of any particular site. The
information base necessary to license a
repository is still baing daveloped. Thia
includes informatisn on site
characterization, repoesitory design.
wasta package design. and the
periormance assessment! cf the entire
disposai system. The complete body of
such nacessary information is expacted
ta be ip hand oaly at 1he completion of
the developmental studies and
characterizatton work being undertakea
by the DOE. It is at this point that the
DOE will be in a position to apply fora
license from the NRC and sesk NRC's
approval of the safety of its proposed
site and repesitory design.

The Commigeion aleo notes that the
OSTP gtatement was made over a
decade ago, prior ts the completion of a
subgtantiel amount of work which haa
addressed many of the issues related to
diaposal technnlogy. While ths
Commiegion recognizea that more
information is needed and that the
technical difficulties sre chs!lenging,
there is no basis to believe that safe
diepasal in a repository is impoasible, or

-even that it ia not likely. No msjor
" breakthrough in technology is required

to develop a mined geolsgic repositary.
Rather, there is a need to add to the
curreat extensive body of technical
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information aiready available and apply
it to an eveluation of apecific sites and
engineering designs. ' .

Regarding the commenter's emphaaig
on the need for reaclution of
uncertainties to assure the technical
feasihility of geologic disposat, we
would reapond that the Commisgion did
not atate that the feasibility of & mined
geologic reposttory was assured, in the
ahaolute senge, but that it had found
reasonahle assurance in the feasibility
of mined geologic disposal on the basis
of a thorough review of the technologies
needad to achieve this disposal.

{zsue No. 2: Difficulty in Evaluating
Compliance with Rapository Safety
Standards Over Long Time Periods

Comment

The PC commanter also raised the
{sgue of whal he termed the “inabiltty to
predict with a reasonable degree of
certainty that, once huried, the waste
will remain contained [in the geologic
repository] for the required time period.”
The commenter noted uncertainties
related to geologic atahility, enginaered
harriers, rock-wasts interactions, and
groundwater hydrology which
contribute to the difficulty of evaluating
compliance with safaty standards over
the long time periods involved in
radioaclive waste isolation. The
commenter concluded that altho
these prohiems may be able to he
resolved, there ia nat a hasis for
aesurance that thig will be the case,

NRC Responss

Tha NRC believes that existing safety
assessment techniques have the
Potential to provida a basis for deciding
whether propesed radioactive waste
disposal systems are acceptahle. We
recognize the difficulty of pradicting
with a high degras of accuracy the
maximum impacte 8 rapoesitory would

hava on human health and the
* environment, eapecially in the very far
future. It will likely not be possihle to
test empirically the ahility of models to
predict long-term repository
parformance to the sams axtent as
models for short-term performanca.
However, we believe existin,
technoio
of safaty for present and future
generalions undsr certain conditions.

Thsea canditions include addresaing the

uncertaintiag inherent in projecting far -

into the future and in modelting complex
hetsrogeneous natural syatems, and
acquiring angd evaluating data on
specific sites.

We also note that the language of the
criginal Environmenta] Protection ™ -
Agency's (EPA) Environmental
Radietton Standards for Managemsnt
and Dispoaal of Spent Nuclear Fuel, -

can provide e suffictent level

High-Level and Transurarmiic Wastes {40

CFR part 191) Wﬂhﬂghu
assurance that {nment L
Rather, it
fecognizes the. uncert;i;tges involv;fr'in
Projecting repository ormance
into the future, and states “Instead,
what is required is a reasonabls
expactation, on the basis of the record
before thie implementing agancy. that
complianee with Sec.191.13{a) will be
achieved.” -

Issue No. 3: Unanticipoted Difficulties in
Deavelaping the WIPP Facility

Comment

PC also indicatad that the Waste
Isalation Pilot Plant (WIPP) has not
opened becauee of numerous
unanticipated difficulties, including
taakage of salt water into the site. PC
states that this leakage, which was not
anticipated prier ta the heginning of
construction in the early 1980s, shows
thatevan on a scala of a few years,
geologic events in a rapository are
unpredictahle—to say notking of eventa
on a tima scale of hundreds of
thousande of years,

NRC Response

Although the NRC does not have
ovarsight responatbiitty for the WIPP
project, NRC doas moniter DOE
progrese on WIPP insofar as.it may offer
valuable insight into efforts to licenss a
repository for commercial high-level
wastd and spent fuel. For axampie, DOE
must dameonstrate compliance with tha
EPA standard in order te oparate the
WIPP fecility. NRC cognizance of DOE
efforts to implement the EPA Standard
at WIPP could help provide information
and consensus-huilding in the
implementation of the EPA Standard for
the commercial high-leve! waste
repository.

e NRC does not consider the
occurrence cf hrina pockets at the WIPP
afta as a fector that might diminish ita
confldence in the technical feasibility of
a mined geologic repository. The
Commigeion does not expect that atte
characterization of a candidate site will
proceed fres from all difficulty. We have
urged DOE to establiah a planning
mechaniem for timely development and
implemeéntation of contingency plans et
Yueca Mounntain to address problems
during site characterizetion as they -
arise. DOE bas announced a new facus
on surface-hased testing for the Yucca
Mountain site in its Reaseessment
Report to Congress. Under thia progrem,
the primery goat of testing ie to idantify
features of the site which would render
it unsuitahle for a repository. If such
featuras are identified, DOE would:
notify Congress and tha State of
Nevada, and terminate eile specific

—

activities. A finding that the Yucca
Mountain site is unsuitahls would likely
lead to delays in repository availahility
while another candidate site is
identified and characterized, however it
would not diminish confidence in the
technical feasibility of geologic disposal.

Izsue No. 4: Impact of the BEIR V Report
on the Commission’s Decision

Comment

Marvin Lewia drew attention to the
recent findings of the Committee on the
Biological Effects of lonizing Radiation
{BEIR V] in thair report on the Health
Effects of Exposure to Low Levels of
tonizing Radigtipn. The commenter
stated that the BEIR V study indicated
that the danger from radioactivity is four
or more Himes higher than previcualy
known. Tha commenter further stated
that the BEIR V findings wiil require that
the NRC change many of its radiation
protaction guidelines and rules. He alss
requestad that the NRC stop all action
on the Waste Confidencs Deciaton
Raview until the Commission can
datermina the affact of the BEIR V report
on the Decisicon.

NRC Response _

Tha Commiasion hae basn aware for
some time of the scientific data
underpinning the estimate of risk from
radiation axposura contained in the
BEIR V report. Much of this information
bas heen incorporated in the
Commission’s forthcoming revisions to
its radiation prolaction requirements (10
CFR part 20). For reasons stated helow,
howaver, tha Commiasion does not
foresee any impact of the BEIR V report
on the Waste Confidence Decision.

The BEIR V report is the latestina
series of reports dealing principally with
the effects af low-LET radiation in
humans, e.g., radiatinn such as beta
particlas and gamma photons. The
report covers radiatioa carcinogenests,
genetic effects, and effects on the
devsloping embryo/fatus. The report
also includas new information related lo
the dosimetry of the Japanese atomic
homh survivors, and new
epidamiological information. The NRC
staff, other Federal agencies, and
national and international organizations

. are currently reviawing both tha BEIR V

report and the report issued in 1988 by
the United Nations Scientific Commiltes
on the Effects of Atomic Radiatiaa
(UNSCEAR).

The eatitnates of risk dus to low-LET
radiatton in the BEIR V report sre besad
principally upon sffects obsarved in
pcuﬁulatinns expoged to high doses and
at high dose rates. These effects are
then extrapolatsd using statistical
modeling to predict effecta at low dosea
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and dosa rates, The extrapslations to
low dees and dose rate lead 10
significant uncertainties in the eatimates
of risk in the BEIR V report. The:
gatimates of riak for fatal cancer
induction in the BEIR V report are from
three to four times larger than the-
eatimate from the preferred model of the
BEIR I1I report in 1980. Howevey, the
naw BEIR V estimgtg is within (ke

presented In BEIR AIL.

"R TeMoTiant o note that, the BER V
repart only addresses the iasue of rsk
estimates for radintion effects. The BEIR
committee did net maks any
recommendations on ecceplable zigk of
on the potential impects of the riek
estimaies tg dose limits or atanderds for
radiatign protection, Effarts are
underway by the Internationat
Cammissian an Radlological Protection
(ICRP), National Council sn Redietion
Protection and Measurements (NCRP,
and the Committee on Inleragency
Radiatien Research and Policy
Ceerdinatian (CIRRPC) of the Executive
Cffice of the Preaident to rench aome
mseasure af consensus on the impacta of
the revised risk estimates to radiation
protectisn standards.

Under section 121{a) of the Nuclear
Waste Policy Act ((NWDPA), NRC is
reguired to issue tachnical reqnirements
and criteria that it will apply in
approving or disapproving n repositary.
These requiremenis and criteria must be
consisient with the high-level waste
disposal standards promulgated hy the
Environmanta! Profection Agency.
Demonatration of compliance with the
EPA standard was discussed under the
rationale for Finding 1 tn the
Commissisn’s Propssed Waaie
Confidence Decigian Review.,

The NRC does nat belisve that
numerical criteria for individual
protection requiroments are at issue in
its Waste Coafidence Proceeding. The
broader issue of demonstzating
compliance with EPA release limits
using prohabilistic anelyses was a
concern of the NRC staff and the NRC's
Advisory Commitiee on Nucicar Waste
in preparing the Propesed Wasls
Confidencs Decision Review. Ag atated
in the Proposad Waste Confidence
Decision Review, the NRC staff is
closely manitoring EPA’s progress on
issuing its revised standarda is assure
that EPA methodologies for '
demonstrating complianca with them
can be spplied by NRC to evaluate
DOE's demsnstratisn of compliance.
NRC will also monitor DOE efforts to
demonstrate cempliance with the EPA

atandard at the Wasts Isolation Pilot
Plant facility for transuranic wasies.

2.2 The Commission’s Second Finding

The Canuwnission finds reasonable
assurance thai at Jeast one mined geologic
repository will be available within the first
quarter af the tweaty-first cenury, and that
sufficient repository cepacity will ba
available within 30 years beyand the licensed
tife for oparation (which may include the
term of a revised or rene kicense) of any
reactor to dispoge of the commercial high-
level radioactive waste and spent fuel
originating in such reactor and geaerated up
to that time. - ’

Isave No. 5: Expecled Dute for
Repository Availability
Commen .

and Public CHtigeq Oxp!
aupport for the Coiy
second ﬁnd‘ing‘;:'l‘hnu_

Congress. They va th f
“confidenee” date of 2028 for repasitory
availability may be exceedad if the

26 after-the yesr 2000.

ary at anotbier site by
2025. The commenter
alsg finda that avenif the Yucca
Mountain site were found ts be euitable,
a repository there might net be available
uniil aftar 2025, This commenter
concludad that it would be mora
conservativa to assume that four
candidate siles would be found to be
unsuitable during the course of sils
characierizatlon and thst there i3 no
basis for assurance that a repozitory
would be availeble before 2055.

NRC Rssponse :

" The NRC does not believe It is
necessary to change the proposed
second finding to reflect DOE's revised
dnte for repeaitory availahility of 2010,
NRC anticipated an extension of several
years in DOE’a schedule when ii isaued
its proposed revieed aecond finding.
NRC took the position that if the Yucea
Mouninin site were found to be
unauitable on or before the yaar 2000, it
wag regsonable to expect that an
alternative site could be identifled and
developed in time for repository
availability by 2025,

NRC continues to believe that if DOE
determinea that the Yucca Mouniai site
1s ansuitable, it will make this '
determination by aboui the year 2000.
DOE's program is now focused on
surface-based testing designed in
identify features of tha site which would

from Public Citizen .

render it unsuitable far a repasitory. The
only significant barriers to DOE
preceeding with site characterization at
Yucca Msuniain are the develepment of
a quality nesurance {QA) program
acceptable to NRC, completion of study
plans far site characierizatien activities
thay wish ts begin, and resolutien of the
impnsse between DOE and the State of
Nevada regarding permits for drilling.
DOE has made significant progress in
the development of a QA program far ita
site charactarization activities. It is
pessible that this work will be
cempleied and aecepted by late 1990 or
i Wit

Ea!‘}y 1991. Regal'dins he 1mpgsse

e any
littgation of this matter has the
possibility of an unfavorable outcome
for DOE, the Commission believes that
Congress hias aggressivaly demonsirated
In both the Nuclear Waste Policy Act of
1962 and théNoclear Waste Policy

questhon:of sile acce

Oi _. 3 'haﬁ'[tis.
rdgpm redgion of

the repository prograiy snd a ¥ésclution
of the mdio%cﬁ"e Waﬂl_&_ dis l._ _: v .
pm_ ceordi 21} ,NRC 08 ":

T

this issue taa clasa.

e wauld also peint out here that the
Court decision that led ta the Waate
Confidence Procaeding did nat require
NRC to daiermine wheo n repository
wauld be availahle, The Court
remnnded io NRC tha question of
*..whaiher there is reasgnable
assurance that an offsite storage
solution wilt be evailable by the years
2007-2009, the expiration of [Prairis
Island and Vermont Yankee's] operating
licenses, end If not, whether there is
reagonanle assurance that the fuel can
be safely siored at tha reactor sites
beyond ihosa dates.” NRC chose ag a
matter of palicy net to confine itssif to
the storage-reiated questions in the
Court's remand, but to address the
hrander issues of whether radionctive
wastes could be safaly disposed of,
when such disposal would be available,
and whather such wasgtes can be safely
stored uniil they ara disposed sf, NRC



38478 Federal Register / Vol. 55, No. 121 / Tuesday, September 18, 1990 / Rulas .and Regulations

was not requested to determine nor has
it. mada a determination thata .. |
repository must be available by 2025 in;

order to protect public haaith and safety.

NRC does not find a reasonabte basla
for the argument that even if the Yucca
Mountain site were found to be suitable,
it might not be avallable by the ysar
2025. Surface-hased and in-situ testing
are expected to take approximately ten.
years. The NWPA provides that NRC'a
review of DOE's license application is to
be completed in three years (with ths
possikility of an additional year). = .
Construction is gschaduled to take
another six years, Even !f each of these
activities were to take several years
longer than planned, a repository at
Yuccs Mountain could be available well
before the year 2025, The limiting
condition appears to be the timing of
DOE's access to the site to hegin testing.

Finally, wa do not believe it is
reglistic to assume for conservetism that
doubcandidate siten will be fournd -

. ufsuitahle before an acceptable site is
characterized, licensed and built. To
datg, no-candidate sits for a repoaitory
has been found to he unsuitable for
technical reasons. However, if the
Yucca Mountain site is faund to be
unsuitable, an alternative site wauld-
have to tnderge a similar process of
sita-screening and charecterization to
determine its suitability. We believe it {e
reasonahle to expect that experlenca
gaired in ibe Yucca Mauntain site
characterization effart would provide a
bettar hasis for choosing an alternative
site. Furthermore. it may be possible to
complete site suitability testing at
another site at a faster pace than at
Yucea Mountain given the benalits of
lassons-learned at that site. :

Issue No. 6: Clarification of the NRC's
Roie in the Licensing Support System
(LSS} o .

Comnent et

The DOE commented that it was not
clear what NRC meant by the words
“implementing it" in the statement
- “DOE bas ihe responsibility for .
designing the LSS and hearing the costs.
associated with it and NRC will ha
regponsible {or implementing it™

NRC Response

fr its Proposed Wasta Confidence
Deciaion Review, NRC included a.
descriptian of tha Licenaing Support -
System [LSS) under its discussion of
“"Measures for dealing with Federal-
State-Local concarns.” The L88 ia .
intended to provide participants in the |
repasitory licensing proceeding sarly
accesd to documents relavant to the.
Hcenging degision.. .- - . . .

To eliminata any confusian regarding
NRC’s responsibilities for the LSS, the

above sentence in the Proposed o
Dscision Review will be eliminated aa
the following description will be .

inserted in itz place: “DOE is. o

respongible for the deslgn, devalopment,
procursmant and tasting of the L&S. LS8
design and development must be
cansistant with objectives and
raquiremants of the Commiszion's LSS
rulemaking and must be carried out in
consultation with the LSS Adminietrator
and with the advice of the Licensing
Support System Advisory Review Panel
NRC (LSS Administrator} is responsibla
for the management and operstion of tha
LSS after complation of the DOE deaign
and development process.”

Issue No. 7: Suggestion for Redueing
Licensing Uncertainties Reluted o
Spent Fuel Transshipments

Comment

Commonwealth Edison commented
thet in order to enhance the viability of
the option of transfarring spent fuel from
retired reactors to others under active
management, the NRC should reducs, ta
the maximum extent possihla, licensing
uncertainties related to such fuel
transfers. The commenter also stated
that by predetermining that spent fuel -
poot densification and alternative on- .
site spent fuel starage methads do not
raise any eignificant hazards
considerations. the NRC's final decision
waould be strengthened.

NRC Response

The Comimissioa evaluates
applications for modification of spent
fuel sterage at licensee’s facllities or for
transshipment from ona site to anather
on an individual basis. Such a case-by-
case consideratian of the merits of each
application ensures that all significant -
safaly issues are addressed ina
tharough manner and providesa
conservativs approach for arriving at a
decision on the merits of the license
applicatian. '

Issge No. & Appropriate Use of Nuclear
Waste Fund Monies

Comment . S

Caramonwealth Edison Company
{CECo) refera to the NRC's statement
that DOE could accept respensibility for
maznagement of spent fuel until a
reﬁositmy is availahle in the event that
a licensee becomes insolvent prior to the
time a geologic repozitory ie ready to
accept spant fual, Funds from either the
Nuclear Waste Fund (NWF) or from.the
utility itself could be used {54 FR 30787,
at 39786 and 39790). CECo comments
that the use af the NWF mories for this’
purpoae would involve the ealvent :
utilities funding the storega of spent fuel
generated by the hankrupt licenszees.
CECo believes that'it is not clear ’

whethar the Nuclear Waste Policy Act
would allow NWF moniss to be used for
this purpose and suggests that NRC
should seek and analyze comments on
this issua. Until further evaluation and
analyzis haz taken place, CECo believes
NRC should delete this as a basis for

* confidencs.

NRC Response : :

The Commission believes that ther
ars twa related issues preseated in the
above comment. The first is whather-
DOE can sccept responsibility for spent
fual if a utility i& insolvent or otherwise
no longer capable of managing It A
second related issue is, given DOE's
acceptance of responsibility for the
spant fuel, whare weuld DOE obtain the
funds needed to pay the cosls of this
responsibility? The NRC continues to
believa thet DOE would accept:
respongibillty for spent fusl. -
management in the event thet-a licensee
is unablo to exerciss itg;own:. .
responsibility. Further,the NRC beligvas
that DOE would have sufficient _
resources to carry out any safety-related
Measuras. =~ -

As indigated

i.n the, L

waste in those situations; defapit js-an
issus olaquity rather than publ alth

lon. 8 1%

Decisiop.. )
Nevertheless, because the source of

" funide, hut not DOFE's uliimate

regponsibility is ambiguous, the NRC
has decided to change ths references
that CECa cites witb the hracketed
words to be deleled in the Final Waste
Confidence Decisioa Review:

. H for any reason aot now foreseen. this
spent fue] can no longer be managed by the
owners of thesa reactors. and BOE must
assume responsibility for its management
aarlier than currently plannad, this quantity
of spent fuel is well within tha capebility of
DOE to menage ansite or affsite with
available technology [financed by the utility
gither directly or through the Nuclear Weste
Fund)]. (p39788, col.1}

Even if a liceased utility were ta hecome
insclvent, and respansibility for spent fuel
management weare transferred o DOE eartier
thon is currently planned, ths Commission
has na reasan to believe that DOE would
{have insufficient Nuclear Waste Fund
resources or otherwise) be unehle to csrry
out sny salety.relsted measures NRC
considers necegsary. (p.39390, col.1)

Issus No. 8 Costs Incurred Dué to
Delayed Accepfance of Spent Fuel at
Repository

Comment,
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Commonwealth Ediser Company -
(CECo) observed that additional costa
will be incurred by licansees as & result
of delayed acceptance of spent fuel at
the repository. CECo believes that
consideration should be given an to- .
whetker these costs will be coverad by
the Nuclear Waste Fund or whether the
cnsts will be incurred du‘ectly by the
licensee,

NRC Response

Tha Commission believes that this is &
matter which will have to he rssolved in
snother forum in the contsxt of the
eontracts hetween DOE and the -~
utilities/owners of spent fuel. The
individual contracts currently specify
the dates by which DOE has agreed to
accept responsibility for the dmposgl of
spent feal. If DOE must delay its
acceptance of spent fuel, the
responstbility for the financial
consequences of that default would
have to be determined et that time by
raference to and interpretation of the
pertinent cantracts. The ultimate answer
to this question will ont affact the
findinge of the Waste Conﬁdence
Decision.

Issue No. 10: Clarificetion of Discussion
of Pariod of Sefe Spent Fuel Stomge ot
Dresden 1

Comment

Commonwealth Echson Cumpany
(CECo] comments that the discussion in
the Proposed Decision Review of the-
passibile extended siorege of spent fusl

:_- from Dresden 1 is not clear and should

- be clarified. On the basis of assumptions
digeussed in the Proposed Decision - -

Review, CECo concludes that three:
different dates could be derived to
indicate the maximum time for onsite
spent fuel storage. For Drasden 1, which
wae licensed to opetate in 1959 and
permanently shut down in 1978, 30 years
sfter shutdown would yiald a maximum
tate of 2008; 30 years after a full 40-year
license term yields 8 maximum date of -
2029; and 30 yaars after a full 40-year
license term plus a 30-year extension of
the aperating licenee wou!d yie!d a date
of 2069, -

NRC Respopae. .

The NRC believes thet CECo has ..
‘misinterpreted the discussioa pertaining
tg the maximum term of onsite spant .
fuel storsge in the Waste Confidance..-
Decision and the hases.and esaumntlpna
: underlymg thet discussion as they. - - -
pertain to the specific circumstances of

Drasden 1, The generic discuesion of the
" derivation of the maximum safe storage
term for the purposes of the Waate
. Confidence Decision ie contained ia .
. pp-39785-80 end pp.29783-96. The
Commission concluded on a generic -
basis that “spent fuel generated in any

reactor can be stored sefely and without

. significant environmental impacts in

reactor facility storage pools or
independent spent fuel storage: -
installaticns locsled et-reactor or away-
from-reactor sitea for et leaat 30 years
bayond the licensed lifa for operation
(which may include the term of 8
revieed license) of thet reactor at its -
spent fusl storage bagin or at either-
onsite or offsite indepeadsnt spent fuel
storege installations™ (proposed 10 CFR
51.23(a) at p. 38968 (Finding 4) (emphasis
added)). The discussion and findings.

‘were baeed on technical and

institutional considerations that, for Ihe
sake of completeness, constdered., .
gituations like those at Dresden 1 tlmt
differ from those with most reactors that
are expacted to operate to full term plus -
a'possible extended licenee term. For .
Dresden 1, based on proposed § §1.23(a).
the applicable storage period would be
30 years beyond the licansaed life of
operation, or until 2029,

2.3 The Commission’s Third Finding

The Commission finds reasonable
assursnce thst high-level radivactive wanie
and apent fuel will be managed in a safa
manner until sufficient repository capacity is
availabla ta assure the safe disposal of all
high-level waste and spent fuel.

Issue No, 11: Resolution of Cortmctuai
Corflicts Between DOE and che.nsees

Comment

Commonwealth Ed:lson Company
(CECo) comments that the NRC has:
unnecessarily interjected itself inta.
issues involved in the coatracts between,
the DOE and licensees by NRC's
statement that it would hava more -
confidence if the DOE and licensees
could resolve any uncertaintiee hy
reaching an early and amicable
resolution as to how and when the DOE
will accept respensihility far spent fuel.
CECo believes that the implication in
this tatament is that licensees should
amend their contracta with DOE to
allow DOE sdditional time to perform
under the contracts or that licenaees
should refretn taking actinn against DOE
if it defaulte under the contracts. CECo
notes thet NRC has stated thatits
confidence in safe atorage 18 unaffected
by potential contractual disputes

- between DOE and the spent fuel nwners

(54 FR 39792), therefore CECo helteves. -
that it would he sppropriata for NRC to
atrike the statement and expressno
opinion regarding possible future

dieputes hetween DOE and licensees. - -

NRC Response

The Commiseion did not mlend the
implication that CECa pergeives
regarding any perticular preforred
outoome or suggested reaoluﬁan of

future potential contract disputes
between DOE and contract holders. Tha
Commission has stated Lhat it
confidence in safe storage is unaffected -
by any potential contractusl dispute
between DOE.and spent fuel generators
and owners as tn responsibility for

epsrtt fuet storage. The Commission’s
further statement ihat it would be: -
helpfui if any future potential contract
dispntes could be resolved amicably <
metely expressed a concern that the?
waste management system operates ¢
smonthly and. eﬁﬁcwmly The statement

Commission helleves thal ithas
made its position clear that its
confidence is not diminished by sny
potentiat contractual disputes between) -
DOE and spent fuel owners, Howevar,
in order to avoid any farther
misunderstanding in this regard, the
Commission has decided 1o delete the
following statements in ils Proposed
Waste Confidence Decision Review
from tts Final Waste Confidence
Decision Review:

' moiuﬁunmthtmaﬂuufhuwandmn

DG'Bmll scoept respanaibiility for spent fuel.
'fagilirate cooperative action to:

'p:lwldifou smoothly opgrating systam for
Mﬂmdﬁpumorsﬁem fiel. (34 FR

i D%Ennd the utilitios can emicably
resolve their respective rasponsibilities: e ]
spent fuel storage in the interest of effivient
and effective administration of the overall
waste maaemenr mlum. im:lmhn; |he

!ssne Na 12 NRC Respons:briuy lo
identify Need for Utilities to Provide
Interim Storoge ond to Notify Corgress
of This Requirement

Comment

Mafac State of Nevada}

commenty )
Raassessment Report to Congs

a, the
uhhhea

eeommen

At be in keeping with NRC's

responsibilities to the puhlic and to:

_nucleat utilities.

NRC Response
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The standard contracts balween BOB
and generators of sapent nucleor frnel or
persens holding tithe to spent fred - - -
- cusrently provide that in retarn for

payment to the Nuclear Waste Fund, .

DOE will dispose of high-level waste
and speni fuel beginning no Jater than
Jamuary 31, 1996, The Cartminsion
behavn 1 would be inappropriate foi
' NRC to take amy posftion o the rieed
" fer generators and those helding titfe to
such material to provide interim storage
for it bavowd 1998, This is a matter that
will have to be resolved between the .
parties la the statdard contracts, NRC, -
in its original Waste Confidence
Decision and in the Proposed Wasts
Confidenece Decisien Review, addressed
the issua of storage of spent fuet until a
repository hecomes available zod has
exprussed its confideace that spent fuel
wili be safely inenaged antit a
rapesitory is available. Furthermare, in
its eriginal Waste Confidence
Proceeding, NRC amended its reactor
licensing rule, 10 CFR part 50 to require
euch licensed resctor operatorto .
submit, ne later than five yaare before
expiration of the apersting license, plana
fer managing spent fuel at the reactor
site until the spent fuel fs transferred to
DOE for dispessal
In the Nuclear Waste Policy Acl
[NWPA), Congress placed primary
‘responsibility for interim storage of -
spent fuel on the nucleer ntiities m&l -
disposal heeomes avaifeble. Section 132
ef the NWPA requires that DOE, NRC,
and nther aptherized Federal officials
tuke such actinng as they helleve are
fieressary tn encourage and expedite the
effective use of gvailable storage, and
necessary additjonal storsge, gt the sita
of each civilian puclear power reactos.
Sections 218fa) and 133 of the NWPA
alsn provide ihat NRC by rule establish
precedures for the licensing of any
technelogy spproved by NRC for use at
the site of any civilian nuclear power
reacfer. NRE way by rule approve ona
or mare dry spent fuel sterage
technplogies for use at the sitss of
civilian pawer reactors without, to the
maximurg extent practicable, the need
for additional site-gpecific
Congress is eminently aware of the
likely need for at-resctor storage of -
spent fuel and has taken Ieglslsnva
actlon with respect to this matter, -
Therefors, the NRE believes it is not
necessary ta inform Congress of this
need. Hawever. tha NRC will continne -
to exarcise its responsibility fo agsure
that spant fuel iy managed sefely unt] &
repogilory is svailable and will notify -
Congress of any actiens # believey are
necessary io pravide this assorance:; -

24 Ths @mmmnmm g

The Commission findy reasonabla.
asturanca that, if necescary, spent Al
generated in any reactor can be stored safely
and without significent syrrironmental
impacts for ot least 30 years beyond the :
liconsed lide’ for operation [which may include
the term of a revised or renewwd iconse) of
that reactor at its vpent foel storage basin, o
at aithar onsite uﬂ&mmdepmchmm
fust starags instatlations. .

Fesue-No. 13: Qnumbmm of the
Cumulative Impacis on Waste
Monagement in b‘ae NRC: NEPA

Documeniziion -

Lomment '

DOE commented lhat the camunlative
impacts on waste managemeant of
potential rpactar aperating license ..
extensions should hs considered in the
NRC'a National Environmenta! Policy
Act {NEPA} docurnentation for license
renewaly,

NRC Rasponse

DOE has abserved that renewal of
operating Hcenses would increase the
tatal amount of spent fuel requiring
disposal or interim starege which would
be taken inte account in DOE program
planning and should he considered in

NRC's NEPA documentation iar license -

renewals. This is generally congietent
with the discuseion in tha Commission's
proposed decision, aspecially 54 FR
39795 {thfrd column). The greater
ameunt of spent fual which must be
etored as a result af Hicense tenewal
dess not affact the Commission’s uverall
finding of no significant environmental
impacts.
Issug No. 14: Need Jor NRC ta Faclﬂ!ate
ISFSI License Extensions to Raflect the
Commission's Revised Fourth Finding
~ Comment

The Virginia Electric & Power

Company (VEPCo} etates that the

current kicense onz the Independent
Spent Fuel Sterage Installation (ISPSI)
for its Surry nucleer power plant expires
on July 31, 2008. VEPCu states that the
NRC should initiata actions ta facilitate
ISFS] license extensinns to reflect the :
proposed revised Pourth Finding that
spent fise! generated in any reacior can
he safely stored for at icost 36 years
beyend the hicensed life for eperation of

that reactor efther onsite oc offslte.

NRE Response

The Commisstan's Waste Confidenice
finding on the duration of safe alorage of
spent fuel is generic in nahire. Site-
specific licenging remain
effective: Purguani to § 7242, an ISFS1
licemsz ig isgued for a period of 20 years
but may be tenewed apon application”
hy the licenses. Part 72 in no way

- precludes liconsees from requesting -

addiHonaF extensions of Iieeme terms -
for ISFSIa. Tha licensee thushas the
eption of requesting an ISFSI license
renewal 10 coincide with whatever

. Bperating term and pest-operation spent

fuel starage period is in effect fur a
. particolar reactor, For example. a singla
renewal could extend the Surry ISFSI

_ license expiration date tv the year 2028,

Tha NRC does not believe that further
revisions ta § 72.42 to facilitate these
Heense extensions are warranted at this
Issua No. 15 Insufficient Assurance on

" Durotion of Safe Storage and Hisk of

Fire ot g Spert Fuel Pool

Comment
Public Citizen stated that there is not

“adequate assurance that spent fuel will

be atored safely at reactor sites for up tp
30 yeara bayond the expiratiac af -
reaciar pperating licenses, This is even
mete ihe case if license extenstens of up
ta 30 years are included. Public Citizen
further siated that "the {Waste
Confidence) policy statement fails to
racognize that speni fuel buildup et
reacter ailes pesss @ growing salety
hazard. The poole ere not wefl protected
from the envirenment {in many cases
they are nutgide the reactor's
containment structure} and hsve ieaked
in the past For example. in Decambar
1886 at the Hatch nuclear pgwer p}aut in
Baxley, Georgia, 141,000 gellans ¢
radiosctive water leaked out of tha
plant’s fuel pool. Mere thag 86,000
gnilona ai the water drained into a
awamp and from there into the
Altamsha River near the plant.” Puhlic
Citizen added that “More recently, on
August 18, 1988, a geal an a fuel pool
munpfaﬂ.edalthemkeyPoml noclear
plant near Miami, FL, causing soma

3,000 gallons of radieactive water to
leak into a nearby storm sewer. Ths
shoes and clothing of epproximately 15
wotkers were csntaminated.”

Public Citizen also stated thst the
danger posed by an accident in which
enough paol water eacaped te uncover
ths irradiated fuel assemblies wouid be
greater than the eperationai incidents
dascribed above. According te the
commentar, if a leak ar pump failure
caused the watsr level in a spent fuel
poc! io drop te a level which axposed
the fuet asgsemhlies, the remeining water
might be insufficient to provide
adequate cooling. The pool water could
then heat ta the boiling point, producing
stedam and cansing more watsr ta boil
away, The danger then is that heat could
continue to himild up even forther until
the cladding which ancloses the
irraciated fuel pellets catches fira. The
commenter continued saying that the
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NRG itsell, in the time since tho original
Wasta Conlidence Decision, haa studied
the issue of storaga in reracked spent
fuel pools and concluded in a 1987
report that the consequence af such a
cladding fire could be a "significant”
radiation release. The NRC report found:
" (1) ths naturs! air flow permitted by
high-density storage racks is 90
restricted that potentizl [sr self-
sustaining cladding fire exists; and

(2} wiih high-density rscks providing
“geverely resiricted air flaw” the .
oxidation {burning) would ba “very
vigorous™ and "feiiure of both the fuel
rods and the fuel rod recks is expected.”

Public Citizen states thet nowhere in
the Proposed Waste Confidence °
Decisicn Review does the NRC take into
account the findinga of thia report,
which should have been included.

NRC Rasponse-

The Commisaion has addressed tha
safety of extended post-operational
spent fuel storage at considerable length
in the discussion of its proposed revised
Faurth Finding.

Operatignal occurrences cited in
Public Citizen's comment have been -
addressed by the NRC stalf at the plants
listed, The NRC has taken inspection
and enforcement actions to reduce the
potential for such operational
oscurrences in the future. We would like
to nots, however, lhat the event at the
§fatch plant occurred in a transfer canal
hetween spent fuel pools during an
operation thet would not normall;v be
performed foilowing expiration of a
reactor operating license. In the case of
the event at Turkey Point, the water Lhat
flowed outside the building went bock
into the intake of the plant coolindg
canal, The canal ie a larga, cissed loop
onsite flow path. There was no radiation
release offsite. and the safety
significance of the event sppears to
kava been very low.

Regarding the risk of fire st spent fual
pools, the NRC staff has spent several
years studying in detail catastrophic
loss of reactor spent fuel pool water
possibly resulting in a fuel fire in a dry
pool, The 1987 report, “Sevare Accldents
in Spent Fuel Pools in Suppert of
Generic Safety Issue 82" (NUREG/CR- -
4382}, referred to in Public Citizen's
comment represents an early pert of the

NRC's study. its findings wera based on- -

generic data on seismic hazards and
respoase of apent fuel pools, which
resulted in calculaied risk numbers with
wide ranges of uncertainty. (See p. xili.}
Subsequent study of \he consequences
end risks due to a loss of coolont water
from spant fuel pools was conducted hy
the NRG, and the results were publisbed
in NUREG/CR-5178, "'Seismic Failure
end Cask Drop Anslysis of the Spent .

Fuel Pools at Two Representative
Nuelear Power Plants,” January 1588,
and NUREG-1353, "Reguletory Analysis
for the Resolution of Generic Issue 82,
>Beyond Design Besis Accidents in
Spent Puei Pools’,” April 1989, These -
reports were citad in the Commisston's
Proposed Waste Confldence Dacision
Review (54 FR 38767-38797, at p.39795,
September 28, 1989}. Also issued in 1989,
as part sf the NRC staff's study, wan
“Value/Impect Analyses of Accident
Preventive and Mitigative Options for
Spent Fuel Pools” ([NUREG/CR-5281).
The analyses reported in \hose studies
indicate that ths dominant agcident
sequence which contributes to rtsk in a
spent fuel poot is gross structural failurs
of the pool due to selamic events, Risks
due to other accident scenarios (such as
pneumslic seal fatlures, inadvertent
drainags, loss of cooling or make-up
water, and structural feilures due to
missilag, aircraft crashes ond heavy load
drops) are at least an order of
magnitude smaller. For this study, older
nuclear power plants were selected,
since the older plants are more
vulnerable to seismic-induced failures.
It should be noted thet for a zircatoy
cladding fire in a spent fuel atorago poal,

an earthquake or other event csusinga

maijor loge of cooling water wouldhavs
to occur within two years after
operation of a PWR or six monlhs after
operation of a BWR. (See NUREG-1353,
P- 411.} Thus, during the decadss of
posi-operational storage, even a major
loss of cooling water would not be
sufficient to cause a cladding fire.
During tha tima the pool would be moat
vulnerahle to a firo, the most-recently
discharged fuel assemblies would have
to be adjagent to other recently
discharged assemblies for a fire to
propegata tn the older fuel. Considering
that a third of the reactor core is
typically unloaded as spent fuel each
year, the probability of a fire involving
even the equivalent of a raactor cora--a
smatl portion of a pool's capacity-is
quite remote. S

It should also be noted that even if the
timing of a spent fuet pool failure ware

conducive to fire, a fire could eccur only

with a relatively sudden and substantal
loss of coolant-—-a logs great enough to
uncovar all or most of the fuel, damaging
enough to admit enough air from outeide
the pool to keep a larga fire going, and
sudden encugh to deny the operators
time to restore the pool to a gafe
condition. Such a severe loss of cooling
watar is likely to result only from an.
earthquake weil bayond the - .
conservatively estimated earthquake for
which reactors are deslgned. . |
Earthguakes of that magnitude are
extremely rare. R

The plant-specific studies following
the 1987 generic study found that,
because of the large safety margins
irherent in the design and canstruction
of their spent fuel pools, even the more
vulnorebla older reactors could safely
wilhstand earthquakes several limes
more severe than their design basia
earthquake. Factoring in tho annual
probability of such beyond-design-basis
eerthquakes, the plant-specific and
generic followup studies calcuiated that
the averege annua} probability of a
msjor spent fuel pool failure at an
operating reactor was ten to thirty times
Iower thaa the average probabilities in
the 1987 study. (See NUREG/CR-5176, p.
xili, and NUREG-1353, pp. ES-2-3.) For
either BWR or PWR designs. this
prabability was calculated at two
chsnces in a million per year of reactor
operation, (See NUREG-1353, pp. ES-3-
4) .

After evaluating several regulatory
options for reducing the risk of spent
fuel psal firee, the NRC regulatory
analysis concluded that *[t}he risk(s]
duo to bsyond design basis accidents in

. spent fuel pools, while not negligibie,

ara sufficiently low that the added costs
involved with further risk reductions are
not warranted.” (See NUREG-1353. pp.
ES-8-8.) '

Issue No. 18: Need for NRC Requirement
for Dry Cosk Storage Insteod of Storage
in Spent Fuel Pools

Comment ’

Public Citizen stetes that the uge of
dry cask storage for spent fuel would
help address some of the concerns
described abevs, hut that NRC has no

~ plans to require dry cssk storage ingtead

of storage in spent fuel pools, The
commenter notea that NRC has
explicitly stated in its Proposed Decision
Review that storage in a reacior's “spent
fuel storage basin” is considered safe,
and [the commentes) apparently
disagrees with this conclusion.

NRC Response _

The record of operational experience '
with reactor spent fuel storage pools, a8
discussed in the Commission’s Propnsed
Deciaion Review and in response to the
preceding comments, strongly supports
the conclusion that reactor spent fuel
pool storage, which has continued for \
dacades, is aafe. Accordingly, the NRC

_ haa reached the conclusica thet past

experience and available information
amply support the safety of speni fuel
siotage, bath in pools end dry storago
casks, [or at jeast 30 yeers past\ho
expirotion of reactor operating licensee
(including the term of e revised license).
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Issue No. I7: Sugeestion fo Roviea
Proposed Fourth Finding lo Refiect
Reasonable Assurance That Spent Pusl
Can Be Safely Stored in Dry Cosks ot
Reactor Sites for Up ie One Handred
Yeors

Commanmt

| Malachy M;_Eghi SSlsts of Nsvada)

commen at 8 Proposed’
Revised Fourth Finding did not go far
enough with respect i the duretion of
sefe storage in dry storage casks. The
commenter snggestad that both the
proposed finding and the Propased
Amandment ta 10 CFR 51.23 be
amended to reflect reasonable -
assurance thet spent fuel can be gtored
sefely and without significant '
environmental risk io dry casks at
reactae sites for upto one hundred {100}
Years. Ed ’

NRC Response

The Commission does not dispute a

conclusion that dry spent fuel atorage ia -

safe and environmentally acceptablo for
a period of 100 years. Evidenca supporta
safa sterage for thia period. A European.
study published in 1988 atates, “In
conclusion, prssent-day technology .
alipws wet or dry storage over vary long
pariods, and up to 100 years without
undue danger to workers and
popelation” (See Fatfel, W, Kaspar, G.,
and Gunther, H., “Long-Term Storage of
Spent Fuel from Light-Water Reactors”
[EUR 11666 EN), Exeentive Summary,
p.v, 1988.)

Although spent fuel can probably be
safely stored without eignificant
envitonmental impact for longer periods,
the Commission does not find it
necessary ic make a specific conclusion
regarding dry cask storage in this
proceeding, as snggeated by the
commenter, in part becanga the
Commission’s Proposed Fourth F
slates thst the period of safe storage ia
“at least” 30 years after expiration of a
resctor's operating license. The
Commission supports timely disposal of
spent fuel and high-level waste in a
geologic repository, and by this Decision
does not intend to suppoxt storage of
spent fuel for an indefinitely long period.

Issue No. 18 Maintenance of .
Institutioned Controls for One Hundred
Yeors :

Comment

Marvin Lewis commented that the
Comnrission’s Proposed Revised
Declsion and Amendment to 10 CFR
part 51 hoth require that at-reacior
storage he available and safe for at least

100 years, which is an exceosive amoonf

of time Lo depend onr institational :
memory. The commsaier stetes that to
look inta the fulere and have confidence

that our institutions will survive in a
form which will provide that sale onsits
storage is availabls lar at least 100 yearw
inte the firture lacks any merit. Tha
commenter asked that the Commission
arrive at the opposite concinaion,
nemely that *Due to the Department of
Energy's lack of quality control of data
and analysis, inability to qualify
accapiable sites, acowsation agaimnst
subcentractors when data contrad}:;cd
DOE's preconceived assumptions,
general adhevence fo the political
solution instead of scientific veracity,
the NRC cannot find fhat temporary
storage af reactors will ensure that
geclogieal storage for spent fuel will be
available and safe when needed.™

NRC Rosponge - .

The Commission beliaves there is sn
adequate basls feam the record of
Pederal regulafions, hiatorical
experience and current practice fo
support the Commission’s finding
regarding institutional controls over
spent fuel storage activitien, :

foney s standards oy Mg lve
Agency's siandarde for hi waste.
disposal provide that "active
ingtitutional contrels ovar disposal sites
should be maintained for as leng &
period of time as is practicable after
disposal; however, performance
assesemenis that assess isolation of the
wasleg from the aceessible environment
shall not consider any contributions
from active institutiapal controls for
more than 100 years afler dispesal™ (40
CFR 191.24{a}]. The finding that
rapository licensing performance
assessments can lake credit for active
insiitutional controls foz 160 years ig not
one of the tasues involved in the judicial
action which vacated tha EPA standard,
and it fs not expected that this section
will be disturbed when the standard is
retssued. It shouid also be noted that
this does not suggest that
active institotional controls ars onlikely
for @ period greater than 100 years. In
the summary of the Final Rule {50 FR
38066: September 18, 1688), EPA noted
that many commenters on the Proposed
Ruls falt thet “a few hundred years”
which was the proposed period for
reliance on sctive ingtitutional controly
wad too long, EPA agreed to limit the
period to 100 years, noting that *this
was the ime period [EPA] considered in
criteria for radivactive waste disposal
that ware proposed for public comment
in 1978 (43 FR 53262), & peried that was
generally supported by the commenters .
an thet proposal” (50 FR 33060, at p:
38080). -

NRC would add that thereare
abundant examples of institotions in -
human so
continyity in institutional controls far. :

which have maintained a-

exceeding 100 vears. The povernment of
the United States, which is relatively
young, is over 200 years old The
governments of soma Europesn
countiries have been in existence for
time pariods between 700 to 1000 years,

- While irrvading srmies and civil wars

have been disruptive, archival
informatian of interest to the salety of
the population can be expectad to he
preserved, In the United States today,
real estate contracts are commonly
executed tg cover 8 period of 100 years,
or a significant fraction thereof. Ons
bundred- year tand-lease agreements ara
common. Major civil construction

. projects such as barbors, bridges, flood

contral aystems, and damas are often
planned and executsd--and invastments
made in them--with the view of
recovering the benefils over a period sf
100 years or more.

2.5 The Commission's Fifth Finding

The Cominission finds reasonable
assursnce that safe independeat casite or
otfsite spent fuel storaga will be mads
svailable if such sforage capacity is aceded.

Issue No. 18 Impact of Extension of
Time for Repository Availability on the
Inerenged Generation of Low-Level
Radisactive Waste

Comment

Commenwealth Edison (CECo)
commented that the Proposed Waste
Counfidence Review does not sddress
low-fevel waste concernas resulting from
delayed acceptance of spent fuel by the
repository under DOE's extended
schedule for repository availability,
CECo commented that if they store
spent fael in pools and implement rod
consolidation to conserve gpace during
the extsnsian, additional low-level
wasie may be genersated, CECa believes

" that NRC should determine if this

additional low-lavet waate should go to
a Federal Repository orio a sited
compact for disposal.

NRC Response

The disposition of high-level and low-
fevel radioactive wastes hags slreedy
been determined by Congressin the
Nuclear Wasate Policy Act of 1882
(NWPA} and in the Low-Level
Radioactive Waste Policy Act (LLWPA).
Congressional designation of the method
of dispagal of each type of waste wes
not dependent on the DOE'g schedule
for development of the repository:
rether. Congress designatad the method -
of disposel according to characteristics
of the waste which are assoctated with
ite bazard (i.e., redivactive sa:trg.-
strongth, radioactive apecies e
emenating radiation, amalf-lifa). It v

‘not within the NRC's regulatory
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jurisdiction to change the directives
provided by Congress in the NWPA and
the LLWPA.

3.0 Consgideration of Other Events
Relavant to the Commission's Decision

Issue No. 20: Petition by the State of
Vermont to Intervene in the
Consideration of tha Extansion of the
Operating License for Vermont Yankee

In the Commissian’a Proposed Waste
Confidence Decision Review, it waa
steted that the besis far the 2007-2009
timeframe in the Court remand leading
tn the Waste Confidence Proceeding had
changed since the originai Decision.
Thia discussion wes based on the fact
that it appeared likely that these dates
no longar reprasantad the axpectad
expiratian dates for \he operating
licenses of the Verment Yankee and
Preirie Island nuclear plants. The NRC
staff has been granting extensioas of the
dates of expiration af auclear plant
" operating licenses to reflect s 40.year
period from the dete of issuance of the
sperating license rather than from the
date of the canstruction permit, The
dates of expuation of the Prairie Island
Units 1 and 2 had already been
extended from the year 2000 to the years
2013 and 2014. The NRC stalf .
anticipated that on the basis of the data
af igsuance of its operating licenae,
Vermont Yenkee would be eligibla for
an extension sf itg operating license to
Merch 2012,

In the time since the drafling af the
Proposed Decisioa Review, several
pertinent aventa hsve occurred. NRC
published a natice of constderation ef
emandment ia the Vermont Yankee
Operating License, a proposad "no
significant hazards” cansideration
determination, and opportunity for a
hearing {54 FR 31t20; July 28, 1989}, On -
August 22, 1989, the Staie of Varmont
filed a petition for leave t0 intervene, On
October 30, 1968, Vermoot filed a
supplement to its petilion ta intervene
proposing nine contentions for litigation
on Vermont Yankaa Nuciear Power
Corporation's application to extend it
operating license. On November 15,
1969, tha NRC's Atomic Safety ard
Licensing Board {ASLB} hesrd orsl
argument by counsel for the licensee,
the NRC staff, and the Staie of Vermaont
concerning the State's petition for leave
ta iotervene and supplemental pelition
for leava in intervens. The ASLB
granted the Staia of Vermoni's petition
far leave to intervene, admitted one
contention (which did not concern waste

disposal) as en iasua in controversy for

litigalion, and granted the request for
hearing. The ASLE's ruling was issued
in & Prehearing Conference

Memorandum end Order dated January
28, 1980 (Docket No,50-271-OLA4).
It is now apparent that the extension

" of Vermont Yaakaa's apersting license

expiretion date will be dependent on the
outcome of ihis contested hearing. There
is the posaibility that e shorter extension
or that no extensien wiil be grented. In
view of the uncartein outcame, the
Commission will delete all discussion of
a posgibla revized date [or the Vermant
Yankee opereling license expiration and
the revised date for expiration of the
Prairie Isl3nd operating license, This
deletion, however, does nat affect the
Commiasion’a Proposed Revised Second
Finding in its Wasta Confidence

- Decision Review. Assuming that no

axtengion or a lesaer axtanaion is
granted and Vermont Yankee's
aperating license expiras in 2007, the
besis for tha Commission's finding theta
repository will be available within the
first quarter of tha twenty-first ceatury
and that sufficient repository capacity
will be avaifable within 30 years beyond
the licensed life for aperation of any
reactar, would be uneffected.

Izaue No. 21: Potenticl! Need for
Additiona! Financlel Sacurity for the
Nucleer Waste Fund

The NRC staff has bean informed by
DOE’s Office of Civilian Radicactive
Wasta Management that a panding final
report from DOE's Inspactar General
has indicaled e potential problem for
cerlaln nuclear utility licensaes to pay
the one-time fee into the Nuclear Waaste
Fund {(NWF} {or spent fuel genersted
prier ta April 1933, This issus arises
because several utilities elected to defer
payment into the fund and, inatead,
themselves hold the money that waa
collected from rstepayers far the one-
time fae. DOE’s Inspectar General
believes that some of those utilities may
not be ablg to make their psyments
when due,

The NRC staff met with DOE s Office
of Civilian Radicactive Wasta
Management {OCRWM} on December
13, 1968 to discusa ihis iesue and
determioe the potential impact on both
NRC’a Decommissioning Rulemaking
and on the Weste Confidence Decision.
and, more generslly, on protection of
public health and safety. In addition,
NRC discussed &t that meeting and in
follow-up talephone conversations
potestial activos thet DOE might teke.
These actiona could include modifying
DOE'a spent fuel contracts with electric
utilities, geching legislative
amendments, and working with the
National Association of Regulatory
Utility Commissioners to increane
assurance of gne-time cantrihutions Into
the NWF. R

The NRC understends from OCRWM
staff that, if a nuclear utility licensea
were to default on its one-fime

contribution to the NWP, ?B.Ia.npl
centing tor disposal
a 1 that utthify. Tho¥, the
C dues not view 8

affecting ita confidance that the spent.
fuel will be disposed of. Rather, the
{sauve is one of equity--that is, will a
atility and its customers and investors
or U.S. taxpayers and/or other utilities
ultimately pay for disposal of spent foel
ganenited prior to April 1983,

Background

In Novamber 1978, tha Natural
Resources Defense Council {NRDC)
petitioned NRC for a rulemaking to
datarmina whather radioactive wastes
genereted in nuclear power reactors can
be subsequently disposed of withont
undue risk to ihe public healthand
safety, Tha NRDC also requested that
NR( not grant pending or future
reqaests for operating licensss until the
pelitioned finding of sefeiy was made,

On June 27, 1977, NRC denied the
NRDC petition, The Commission said
thet in issuing operating licenses, NRC
must heve assurance that wastes can be
safely handled and stared as they are
generated. it glso said that it is not
necessary for permanent disposal to be
available if NRC conld be confident that
permeneot disposal couid be
accomplished when cecessary. NRC
added that Congress was aware of the
reletionahip between nuclear reactor
operations and the radicactive wasia
dizpasal problem, and that NRC would
oot refrain from issuing reactos
operating licenaes until the disposal
problem was resolved. The Commission
also steted thai it “...would not continue
ta license reactors if it did not have
seasonabls confidence that tha westes
ean and will in due course be disposed
of safely.”

Also in Naovember 1978, two utility
compenies requesied amendments to
their operating licenses to permit
axpension in the cepacity of their spent
nuclear fuel storage pools: Vermont
Yankee Nuclear Power Corporation for
the Vermont Yankee plant; and
Northern States Pawer Company for its
Prairie Island facility. In both ceses, the
utilities planned to increese storage
capacity through closer spacing of epent
fuel agsemblias in existing spent fuel
poois. The New England Coslition on
Nuclear Power and the Minnasota
Pollution Control Agency intervened.
The NRC steff avaluated the requests
and found ibat the modificstiona would
not endanger public health and safety.
The atolf did not censider any potential
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envirapmental effects of storage of spent
fuel at the reactors heyond the datas of
expiration of their operating licenses.
NRC’a Atomic Safety and Licensing
Board Pansl [ASLEP) adopted the staff's
safety and environmental findinga and
approved the license amendments for .
the two plants, It toe did not consider
the effects of at-reactor storage beyond -
the expiration of the fecility cperating
license. , :

The Board's dacision was appeeled to
the Atomic Safety and Licensing A ppeal
Board (ASLAB). The ASLAR affirmed
the Licansing Boartl's decision, citing the
Commission's “...ragsonable confidence
that wastes can and will in dus course
be disposed of safeiy...." in the
Commission’a denial of the NRDC
petition. The decision of tha ASLAB was
appealad ta the U.S. Circuit Court of
Appeais, GOn May 23, 1979 ths Court
declined to atay or vacate tha licansa
amendments, but remanded to NRC the
question of “..whather there is
reasonzhle assurence that an offaite
storage solution will ke available by the
years 2007-2008, the expiration of the
plants’ operating licensas, and if net,
whethar thers is reasonable assurance
that the fuel can be safely etored at the
reactor sites beyond those dates.” In its
decisina te remand te NRC, for
consideration in either a generic
rulemaking or an adjudicatory
procaeding, the Court observed that the
issues of storage and disposal of nuclear
waste were being considerad by the
Commission in an ongoing generic
proceeding known as the "8-3
Proceeding” on tha environmental
impacts of uranium fuel cycle activities
to aupport tha operation of a light watsr
reactor, and that it was appropriate to
remand in light of a penting dscialon on
that proceeding and analysis,

On Qctober 18, 1979, NRC announced
. that it waa initiating a rulemaking

proceeding in response to the Appeala
Court ramand and ag a continuatinn of
the NRDC proceeding, Specifically, tha
purpose of the procesding was for the
Commission “...to reassess it degree of
confidence that radipactive wastes
produced by nuclear facilities will he.
safely disposed of, to determine when
any such disposal will be available, and
whether such wastes can be safely
stored untii they are disposed of.

Tha Commission recognized thet the
ecope of this proceeding would be
kroader than the Court’s instruction,
which requirad the Cemmission to
address only storage-related questions.
The Commission belisved, however, that .
the primary public concern was the -
safety of waste disposal rather than the
avatlahility of on off-site solution to the

storage problem. The Commission alsg
commitied itself to reassess its basis for
confidsnce that methods of safe
permanent dispoesal for high-level waste
would be available when nesded. Thua,
the Cemmisston chose a3 a matter of
pelicy not to confine itself exclusively to
the narrower issues in the court remand,

In ths 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
available before sxpiration of facility
operating jicenses, NRC would
promulgats a rule providing that the
impact of onsita storsge of spent fuel
after expiration of facility sperating
licenses need not he consideredin -
individual licensing procesdings.

The Waste Confidencs Decieion was
issued on August 31. 1964 {43 FR 24656).
In the Decision, the Commission made
five findings. It found reasonahla
esauraoce that:

(1) Safe disposal of high-level
radicactiva waste and spent fyel in a
mined geologic repositary is technically
feastble.

(2} One or more mined geclogic
repositorias for commercial high-level
radiocactive waste and spent fuel will be
available hy the years 2007-2009, and
sufficient reposttory capacity will be
available within 30 years beyond
expiration ef any reactor operating
license to dispose of existing
commercial high-level radioactiva waste
and spent fuei origineting In such
reactor and generated up to that time.

{3] High-level radioactive waste and
epent fuel will he managed in a safe
marner until eufficiant repository
capacity ie availahla to aseure the safe
disposal of all high-level radicactive
waste and apent fuel,

(4} If necessary, spent fuel generated
in any reactor can be stored safely and
withgut significant environment
impacts for at least 30 years beyond the
expiraticn of that reactor's operating
ficense at that reactor’s spent fusi
storage basin, or at either onsite or
offsite indapendent spent fuel atorage
installetions.

{5) Safe independent onsite or offsita
spent fusl storage will be made
availahle if such storage capacity ia
naeded.

On tha day the Decision was issued,
the Commission slse promulgated two
rulemaking amendments: (1) an -
amendment to 10 CFR part 50, which

uired that oo later than five years
hefors expiration of reactor operating
licensas, the licensee must provide NRC
with a written plan for management of
spent fuei gnsite, until titla for tha spent

fuel is transfarred to the DOE; and [2) an

amendment to 10 CFR part 51 which
provided that environmental '
consequences of spent fuel storage after
expiration of facility Hcenses need nat
be addressed in connaction with _
issnance of or amendment to a reactor
aperating licenss,

In isauing the part 51 amendment, the
Commission statad that although it had
reasonable assurance that ona or more
repositorias would be availahle hy 2007-
2009, it wasg possible that some spent
fuel would have to be stored beyond
thosa dates. The part 51 amendment
was based on the Commission’s finding
in the Waste Confidence Proceeding
that it hed reasonahle assurance that no
aignificant environmentsi impacts will -
result from storage of spent fuei for at
least 30 years heyond expiration of
reactor nperating licenses.

Enactment of the NWPA contributed ~
significantly to the basis for tha
Commission’s 1984 Decision end
companion rulemakings. Ths Act
established a funding sourcs and {
process with milestones and schedules
for, among other things, tha development
of a monitored retrievahla storage
{MRS] facility and two repnsitories, one
by eariy 1908 and a second, if
authorized by Congrass, et a iater date,
Initialiy planned hy DOE for 2008. For
aach repository, the Act required DOE
to conduet in-sity investigations of three
sites and recommend ope from among
them to the President and Congress for
rapository development. The NWPA
glso required DOE to recommend, from
among alternative sites and designs. a
sita and design for an MRS for spent fuel
and high-level waste macagement
hefore disposal. The Commission's
licensing and reguiatory authority nver
hoth storage and disposal facilities was
praservad by the Act.

In the four years after snactment of
the NWPA, DOE met a number of ths
Act's early program requirements, but
alse encountered significant difficuities.
It published a final Mission Plan For the
overall NWPA program, and followed
with a Project Declsion Schedule for
DOE snd other Federal agency actions.
It promulgated, with Comunission
concurrence, & set &f guidelines for
repository siting and development. It
Published draft and final environmental
assessments for nine candidete
repositery sitaa, and recnmmended three
for characterization, It completed end
suhmitted to Congress an environmentsl
assessmant, a program pian, and a
proposal with 5 site and design for an
MRS. Al these actions followed
extensive interactions with interested
Federal agencies, Staie, Indian trihal,
and local governments, and other
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organizationa. In the course of thesza
activities, however, DOE also slipped its
schedule for operation of the firat
repository by five ysars, indefinitely
postponed efforts toward a second
repository, and had 1o hali further MRS
siling end development agtivitles
pending Congreasional authorization,

In December, 1987, Congress enacted
the Nuclear Wasts Policy Ameadments
Act [NWPAA)}. The NWPAA redirected
the high-level waste program by
suspending site characterization
activities for the first repasitory at sites
other than the Yucca Mountain sits, and
by suspending all site-specific ectivities
with respect to a second repository. The
Amendments Act also authorized and
set achedule and capacity limils on the
MRS. The purposge of these limitstions,
according ta sponsors of the legislation,
was to assure thet:an MRS would not
becoma 3 gubstituta for & geslogic
repository,

Consistent with {{s commitment to
revisit ita Waste Confidence conclusions
at least every flve vears, the
Commiasion bas undertaken the current
review 1o agsess the effect of these and
ather developments since 1984 on the
basis for each of ita five findings. The
Commission issued its preposed Waste
Confidence Decision Review and
proposed revised findings for public
comment on September 28, 1989, The
comment period expired December 27,
1989. A total of eleven comments were
received,

In this document, the Cammission

lements the basis for ita earlier

nga and the environmental analyals
of the 1984 Pecision. The Commission is
emending its sacond
the timing of initial availability and
suﬁcim copecity of & repuim‘

ta fourth finding, concerning ths

duraﬂon of safe spent fuel siorage.
These revisiong are based on tha
following consideretions:

(1) the five-year glippage, from 1998 v
2003, in the DOE achedule for repository
availability prior to igsuance of its
November 1020 "Report o Congress on
Reagsessment of the Civilian
Radioactive Waste Management, -
Program™ and ils new. tan ;.
for repository availability
that report;
it st

years anuary 1
Mission Plan Amnmgmm in the DOR
schedule for the excavation of the.
expioratory shaft:

(3) the aead to continue accounting for
the possibility that the Yucca Mountein
gits might be found unsuitahle and that
DOE would have to imitiata efforts to
identify and characterize anather site.
for the first repository;

{4) the statutory suspension of site-
specific activities for the second
repesitory:.

(5} DOE's estimate that gite screening
for a aecond repository ahauid start
edout 25 yeers before the start of waste
acceptance; and

(B} incressad confidence ia the safety
of axtended spent fuel storage, either at
the reactor or at independent spent fuel
storage installationa.

The Commission is also {asuing an
amendment to 10 CFR 51.23(s} to
conform with the reviaione o Findings 2
and 4 elsewhere in ihis issve of the
Federal Register.

Organization axi Table of Contents

In conducting this review, the
Commission has addressed, for each of
its 1924 Findings, twn categories of
issuee. The first category consists of the
jssues ths Commission congidered in
making sach Finding at the time of the.
initial Wasta Confidence Decision. For
these issues, tha Commission is
interesiad in whether its conclusions, or
the Finding these conclusions support,
should be changed to eddress new or
foreseeahle developments thet have
arisen since the first Waste Confidence
Decision. The second calegory of issues
consists of those the Commission
believes should he sdded 1o the 1964
issues in light of subseqrent
developments. (To enable the reader to
follow more easily, the lengthy
discussions of Pindings 1 and 2 have
been organized to address each original
and pew lssue under subheadings.}

Tahle of Contents -
1. First Cammission Finding

A. Issues Considered in Cammissien’s
1904 Decision on Finding 1

2. Identification af acceptabk sites

2 Development af effactive woste
packages

(a} considerations in developing waate
package

(h) effect of reprocessing on waste
form and weste package

3. Development of effsctive engineered
barriers for iselaling wostes from the
biosphere :

(a) backfill materiala
_ (b) horehole and shaft sealants

B. Relevant Issues That Have Arisen
gince the Commission’s Origingl
Decisian on Finding 1

1. Termination of Multiple Site
Characterization

2, Relevance to NRC's “5-3 Table"
proceeding

3. Internatianol developntents in spent
Juel dispogal technalogy

C. Conclusion on Finding 1

1%, Second Commission Finding

A. Issueg Considered in Commissian’s
1984 Decision an Finding 2

1. Technicol uncertainties

() finding technically acceptsble sites
in & ¥mely fashion

(b) timely development of waste
psckages and engineered barriars

2, Institutionel uncertointics

(2) messures far dealing with Federal-
State-local concerns _

(b} continuity of the management of
tha wasia program

(¢} continued funding of the nuclear
wasgte menageient progrem

(d) DOE'e schedule ior repository
development

B. Relevant Issues That Huve Arisen
since the Commission’s Original
Decision en Finding 2

1. Potential delay under the program of
single site characterizatian

2. Potential limitatfens on timing af
availobility of disposal cepecity

(a} impect ef possible limited disposal
capscity at Yucca Mountain, indefinite
suspension of second repository
program

(h} impact of uncertaiaty in epent fuel
projections on need to consider second
repositary progrem
3. Impact of slippages in DOE program
on availahility of o repository when
needed for health and safety reasons

4. Effect of NRC emphasis on
completeness ond geality

C. Conclusion on Finding 2
M. Third Commiission Finding

A Fsspes Corsidered in Commission’s
198¢ Decision on Finding 3:

Licenses compliance with NRC
reguletions aad license conditions; Safe
management of spent fuel past
expiration of operating licenses;
Availability of DOE tuterim storsge
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B Eekmnt Jssumq‘km Have Arisen:. . .
- -since the Commission's Ongmal Ex :

Decigion on Finding 3 ~., <. » 1.,
Responmhillty for spsnf fuel orag

répository; Potentiial fur lIoenae
renewalg = | .

Long-term integrity of apent fuel under

s .water poo] atarege conditions; Stl:uchma

_-and composent aafety for- axtended .

- faollity opéretion for storage; Safetyof .~
-, dry storage of speat fiel; Potential ri&ks :
;. 'of accidents and acts of Sabotaga efy

~ ¢ spent foel storage’ faci]ities .

B Re}emuss tes Tbat Hova Ansen
- . sfnce the Commission’ ) Ongmaf
: Dec:s:on on ana'mg & K

Radiolnglcal and non-radmlagcal . thie. Yucca ‘Mountain, Hanford, and Dea.f

. Smith.County sites undergo site - - ...
- charseterization. The Pregident -~
. approvsd the récommendation.

- - storage; Patential delay:in first
- repouitery; Hcense mnéwa.ls delﬁy in

- agsesémént and fin
* impact-ef at-reactor slorage‘bevyo‘ndao
operation . : . .. Do
. V. Fifth Commissmd Hndh:g

o 2084 Decision on Finding 5:

i, l'espunslbﬂlty for imely spent hml

. storags; Spent fuel discharge :
.. ‘projections; Industry oommslment to-:
O :mplement awaygfmm-mactnr stomge

. B. Relevant fasties bt Hove Arisen-

- ! for dry storage: Benefits of momlnred

consequences ef extended gpent’ fuel
second repository; Envitonmental -
ding of no mgm.ﬁcant
'years after’ reactor‘s lmenser.l l:fe for.

Adaquacy of NWPA for. determuung

gince the Commission’s Origfnal N
: Dacmon on Fmdmg [0

“Responsibility Jor spent fuel storage .
" beyond 1898; Advances in tec]mology

rattieveble storage facility under

NWPAA; License reneiwals; Ophans for -

. offsite storage under NWPAA ..

.- Reaffirmed Finding 1: The .

" Commission finds raasenable assurance
that safe disposal of high-level *
radioactive waste and spent fuel in n

mined geolagc reposllory l,a tedmica]ly -

feasibla. -

1A Issu&s Conszdared in Camm:ssmn goin
- 1084 -Decision on Rvndmg 1

© LAXThe :dentrﬁmnon of acceptab!e T

srtes

Under the Nuc!earWaste Pallcy Act =
of 1982 [NWPA), the Department of . +

. Energy (DOE} had regponsjbility fer.

- tdentifying dandidete.sites fara 3eologic.

repositery and for. reppsilory e,
- deveiopment. The first requ:rment

leading to recommeadation of candzdalaf

- nomination: the reference repos:tory
... location at Hanford; WA: Yucca .
.. Moauntain, NV; Deaf Smith- Colmty.
. Davis. Canyon, UT: and Richton Dom
- M8, In May 1988, DOE releaséd Final' -
. EA5[FEAs) for tha five sites_ aominated.

. intent of the.commenta was to asaist”

. DOEia preparing -gquality Sits
. Gharastéeriza o gllail‘}:s [SCPS}: for each
NWEA, -

-gite, B8. mquiredﬁnder

" the purposes of

-’ ame

‘with ons or more-potentially acceptahle

sites for a repesitory within 90, days of +
enactment of ths NWPA, In Febyruary -

. ..1983, the. DOE identified ning potentially
 aceeptable sites for the first reposltory

Four of the attes were in bedded-salt

. formations, three were in salt domes,
. one, in volcanic tuff, and one in: basalt

The NWPA required that.each nita

- nomination be accompanied by an .
.environmental assessment (EA]. In

Dgcsmber:1984, DOE published Draft

. EAs (DEAs} for each of the nine sites:._-
1dentified-as pqtentmlly.acceptabla and. -
-propiosed tha follawing sites for. 2

Atthat fime, DOE recormmended that: ;.

"TheNRC staff provided extensive **/

concerns onthe FEAs --

optimigtic-conclusions. The pnmary,-

before excavation af axpioratory shai‘ta.

- NRGconcerns ¢an only be addresaed
- adequately through the-site.-

cterization procees, hecause one of
{s process is.fo .. -
develop the data to evaluate the o

- . sighificance of mnoems relative fo. slle

mbtl%?'.:éh dtzi l identif)r fundam tal
' ne en
technical flaw ar 3-“?

" which it believed would, render any, of

.tha sites unauftabie for charactenzahon.

oo Furiker, NRC did not take lposlﬁon oa
- tha'ranking of the sites in order of, -
" preference, because this conldhe, ;-

viewedas a prejudgment ufhcensmg .
issues. NRC was aot aware of any.
reason that would indicate that any of

. the candidate sités was unllcenseable
. Norhas NRC mads any eich

date withrespectto any site. identi ad
as potentially accepiable. -

- In March 1987, Gongress hegan

: dmﬂlnglsg:slaﬂontoamend the -7+

Tepository. program. NRG provided
comhmsiits on ‘s hamber of thege draft
ndmients. In Decembér 1987, the
NWPAA was enacted; In'a msjor -
departire from tha initial intent of-tha

e THy NRC 3

" the 1984 Wiste Confidence
- NRCnated that “..the potential sifes: =
" bieing investigated by DOE #re in > 2. -

o Geological Suivey (USGS) 'NRC has’;
.talsed congerns regarding tectonic’

‘giteg waafnrmalnot:ﬁsationof States: - - NWPA; thenew law. wqmred that DOE:: |
- -suspend site characterizatian activitiaa. -

at sites other than the Yicca: Mnuntam o

_stts. This decision was-not based on a-

technical avaluatioa ef the' three =
recommended sites.or'a conclusion that
the Hanford and Deaf Smith sites.wete .
nat technically aceaptable. According te
sponsors of thelegislation, the principal -

" "purposs of the requiremant-te: Mpend

characterization at these sites was to'*

reduce coéte. In effect; the NWPAA..~

directad DOE to characterize candidats '

. sites sequentially; if' necessary, rather-’

than simultaneously, ¥DOE détermines -

. gt afly timé:fhat tha ¥uccd Mointain site. =
 is unsultable: DOE is 10 erminate’all >~
- sitet bhm'actérlzatiun scﬁmhes hnd o

(g ided P
numérous haues regaxdm;g t‘ne Yucca =
Mountain site that may have & bearing

on the licenseability o¥ t sife."rhese _
issués will have fo msolvnd bl s

- gite charactenzahoﬂ.‘nn’.example ofn n’

site issye thatmay et En.thequésuon o

. cnmmants on both tha DEAs and the ‘of suitability is téctonic detivity, the'

- " related pnmar[ly to DOE’s failure to
.. - recognize uncertainty inherent in.tha
- existing linited data bases for tha: .: «
recommended-sites,. andthetenﬂencynf
~DOE 1o present overly favorable.or -

folding or faulting of fhe edith's crust, In°
Declgion; -

regions of relative tectonic stabi
The duthority for this sfatemént cam
from’ the’ ‘Position Stafement of the US

" Actvity at the Yucca Mountain sitain,

- the comments on'the draft and final ... -
. EAp, in the draft and ﬂnalPoiJ:LtPapers :
QA ﬂle Consultation Drafi Site -
Characterizetion Plan, and in. tﬁe&fa .
Characterization Analyms,for the Yucea
Mountair site, If it eppears.during afté. . -
characterization that the Yucca o
Mountajn site will he unable tomeet”..~
NRC requirements re 1solation of
weste, DOE will have to guspend.

- characterization at that adteandteport :

to Cangress.— e Ly d

‘DOE’s pragram of alte sereenins L P
different geclogic media wss consisteat
with section.112(s)of the NWPA, wlnctr

- reqitired that DOE recommiend sifes iR
' '_ diffarent ‘Dfeol sgic media to'the exteat:-
" practica

This atrategy was to ensure
- that if any eae site were found * -+ .-

- unsultabie for reasons. that.would rei::LdIer C

“other gites in the same geologic medium .
* urigéceptable, aiternete sites in dlfferenl :
bost rock typeg would be available. -
NRC referred to this policy iniits 1984
Waste Confidence Decigion, whenit - -
ssid. in suppaortiof its BHON-E .
technical-feasibility, that.*..DDE's - -
program is praviding information on mte'
characteristics at a-sufficiently large -«

. number and variety of sites ind: ;geol'}gicf
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media o suppsrt the expectatian that -
one or more technically acceptable mtes
will be ideniified.” )
NRC racognizas that stmultaneom s:tb

characterizatian is not necessary to-
identify & repository site the! would
meet NRC'a techrical criterie far
lsolating wastes. Sequantial aite
characterization does not neceaserily
preclude ar hindar identification of an
acceptabie site for a repository. NRC did
express concern to Corgress, on severai
occasions during deliberations over the
propoaed legislation, that aequential site
characterization could delay. -

_constderably the schedula far opemns -
repoaitory if the site unidergoing
chieracterization were found to be. . -
unitcenseahls. NRC alea indicatad thst:
this potentia] for delay would have to be
considered by NRC.in reevaluating tha .
findings in its Waste Canfldence
Lecision. The impeact af this redirection
of the high-level waste program on tha

~ Commigsion’a Wasts Confidence
findings is not on the ability to identify
technically acceptéhie sites. but on the
timing of availability of techmcally
accspiable sitas. Becausa
characterization of muitipie sites
sppeaars to be more directly reiated to
the timing of repaository availability than
in the fzasibility of geciogic disposai, .
consideration of the above statement in

-----

ight of thea NWPAA program redirection

will be discussed under Finding 2. -

Another quastinn bearing on whethe: “

_ technically acceptable sites can be. )
. found is whether compliance with

Environmental Protection Agency (EPA—}

environmental standerds for disposal of
spent fusl and high-level wasts can be
demonstratad. Theas standards,
ariginaily promulgated in final form in
September 1985, were vacated in July.
1987, by tha U.5. Court of Appaals, and -
remanded to EPA far further .
consideration [aece NRDC v, EPA, B24 F,
2d 1258). Aa criginaliy pramulgatad, tha
standards set limits on reieases of
radioactive materials from the site inte
the accessibls anvironment aver a
10.000-year pericd following disposai.
They zlso required that there be less

than one chance in ten that the relaase
I:mits wili ke exceeded in 10,000 years,

and less than ane chance in 1,000 that

reieases will exceed ten times the hmiu '

" aver 10,000 years. .
“In peat comments on draft and

proposed EPA standards, énd in relaled '

NRC tulamaking sfforts, NRC has
expressad concern lhat probabilistic -
analyses ahould not be exclusively
relied on to.demonstrete campliance '
with EPA release limits. NRC's.
comments said in part that “...(tjhe
_numerical prohabilities in [the

. standards] would require & degreeof

precision which is unltkaly to be
achieveble in evaluating a real waste
disposal syatem.” The comments went
on to axplain that "...identification of the
relevant proces ses and eve‘nta'affecﬂng
@ particuiar site will require
considerable judgment and will not be
amenable to accurate quantificetion, by
statistical analyais, of their probability
of oceurrence.” NRC beiieved then, and
continues to believe, that it must make
qualitative judgments about the data
and methodolagiea an which the
auuerical probabilities were based.

In response to NRC concerns, EPA
incarporated lenguage info its 1985

. . standards that appearad ta allow _

flexibility to combine qualitative -
udgments wi th nuinerical pmbabﬂll}!

' esurnales (n a way that might have .

made implementation of the EPA
stendards practicahls. The text-of thosa
standards recognized that “proof of the
future performance of & disposzl sysiem
is not to be had in the ordinary sense of
the word” with the substantial
uncertainties and very long performance
period involved. The 1985 atendards
smphagized that a “reasonable
expeciation”—rather than absglute
proof—ts to be the test of compliance.
"What is required,” the text of the
standarde sald, "is a reasonabie
expactation, on tha basis of the récord...,
that compliance...will be achieved.” In
an additional attempt to provide- .
Raxibiiity for impiamantation of the

- smtaadards; EPA also provided that- * :
. numarical analysés of releases froma
repository ware to be fiicorpornted inta’

an overail probability distribution only
"{o the extent practicable.” This phrase
appeafed to allow some discretion for
NRC ta incorporate qualitative
cnnsiderations ints its license decision-
making, rather than havicg to rely solely
on numerical projections of reposttory
performance, On the strangth af these
and other EPA assurances, the
Commission did not object when ths.
finat standarda were published in 1983,
The Commission alse notes that tha
EPA standards, as promulgatad in 1985,
confained a provigsion for- development

" of alternative standards by EPA. The

Fedaral Regisler taxt (50 FR 38074,

- September 19, 1985) describing this

alternstive standards proviaion statsd:

: There are several areas 8f uncertainfy the .
 Agency [EPA] is aware of they might cause . -
sugpested modifications of tha standerdsin -

the Future. Ons of these concerns Is
implementatiop of the containment .
requirements for mined geologic repusilories.
This will require collection of a great daal of
data duriag site charécterizatian, resalution .
of the inevitable uncertainties in auch
information, and edaplatisn-of this
information into probabilistic cisk -

gssessments. Although the Agency is
currently confidea! that this wiil be
successfully accomplished, such projections
over thousands of years to determine
compiiance with an environmental regulatioa
are unprecedented. [f--after substantiai
experience with ihese analyses is acquired-
disposa! systems that clearly provide good
isplatian cannot reasonably bs shown to
comply with the containment requirsments,
the Agency would consider whether
modificaions to [the standsrds] were
apprapriata.

This statement suggests to the
Commission that EPA would be willing
to considef modifications to the:
standand's containment requirements in
the event that their probabilistia

" formulutios ia found fo bamper or

praclude an adeguate evaivation of &
ud répository’s capability ln '
isolate radivactive wasta,

Pursuant to the remand by tha Fedaral
court in 1987, EPA |g currently revising
its standards for disposai of spent fue]
and high-level waste. The court’s
deciaton directed that the remand focus
an the ground water and individual
protection requirements of the
standards. Although tha EPA: stands
are etili indésgoing develops .‘.ﬁ ,
tirme, the Commigsion does norctmémlv

waﬂaﬂn&dﬁnglhnu with such
Fraaaied stangars

sum, censidering both pastand

" curtent programs for characlerizing
. sites, ths Commission concludes that

technically acceptable sites for a
repository can bs found. The
Cominissien iz confident that. given
adequate lime and resourcas, such sites
cen be identified, avaluated. and
accepted or rejected on thelr merits,
even if no more then one site is
undergoeing site characterizstion. This
judzmant daes not rest an the

. acceptability of the Yucce Mountain site

or any ane future candidate site.

1A.2. The devalopment of effective
waste packages.

. LA.2.8. Considerstions in deveioping

) waste packages,

The NWPA raquired NRC to

__ promulgate technical requirements and

criteria to be applied in licenaing a
repusitory for high-level radivactive
waste. Under Section 121 of the Act,
these technical criteria must pravide for
use of a system of multiple barriers in
tha dasign af the repository and such
restrictions on the retriavability of .
waste ag NRC dsems appropriate. The
sysiem of multipla barrlers includes
hath engineered and natural barriers.
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The waste packaga is the first- .
engineered barriar in the systemof
mulliple barriers to radionuclide eacape.

. The waste package is defined as the- -
“waste form end sny containars,
shielding, packing and ather absorbent
materialg immediately surrounding an
individual waste containar.” Befare.
sinking an exploratary shaft for sita
charactarization, DOE is required to
prepara an SCP including a description
of the waste farm ar packaging proposed
for use at the repository, and an. .

explangtiun of the relationship between

such waste form or packaging and the
geologic medium of the site.

The multiple barrier approach to

radicactiva wasts isolation in a geologic -

repository is implemented in NRC.
requirernents by a prumberof
performance objectives and by detailed
siting and desigo criteria. The NRC
performance objective for the waste
package reguiree aubstantially camplete
coniainment for a period of nat less than
308 years nor matre than 1000 years after
permanent clnsure of the repository. Tha
technicel design criteria for the waste
package require thrat interaction of tha
waste package with the environment not
compromise performance of the
package, the underground facility, or the
geclogic setting. Therefore, the waste
package design muat take into account
ths complex site-specific interactions
betwaen hoei rock, waste packege. and
ground water that will affect waste
package and overall repasitory
performance, = ,

Under the NWPAA, DOE wag
required to suspend site
characterizatian activities at sites other-
than the Yucca Moantain, NV site.
Consequently, DOE has narrowed the
range of waste package designs toa
design tailored for uasatureted tuff at

the Yucca Mountain sita. This aspect of

the high-leval waste program rediraction
‘may facilitate and expedite the waste -
packege design procssa insafar as it
enables DOE to concentrate its efforts
on developing a single design for a
single site instead of three designs for
sites in bedded salt, basait, and .
unsaturated tuff.

Currently, DOE is evaluating
uncerieinties in waste package design
related to waste form, cantainer type,
and environment. The current
concepiual design for the waste package
is based oa several assumptions. The
waste form is presumed to be ten-year-
old spent fuel or high-level waste in tha
form of borosilicate glass in stainlags- .
steel canisters. (In addition to spent fuel
snd high-level wastp, the waste form
may include greater-than-Class G . |
(GTCC} low-level waste. This waste is

nat roulinely acceptable for near-surisce
disposal under NRC regulations for . -
disposal of low-level wastes, butis .- - .
aceeptabli for disposal in a repository.
licensed for disposal of spent fuel and-
high-lewe! wastes. This-waste might -

include such materials as sealed sources .
.and activated metals from the .

decommissioning of reactors and -
production factlities) - . . o
Six materiats are being considered for
fabrication of containers, inchiding: -
avetenitic steel {3181}, nicked-based .
allaya (Alloy 825}, pure copper [CDA
102), copper-kased alloys faluminum. -

-bronze, CDA-813, and 70-36 Cu-Ni, CDA-
- 715}, and a ¢ontainer with a metal outer

shell and ceramic liner. The reference .
container for the spent fuel and high-
ievel waste is a 1.0-cm thick cylinder te
be made of American Iron and Steel
Institute (AISI) 304L stainless steel, This
will be DOE's benchmark materiad,
against which other materiais are to be
compared. DOE curzently intends for
spent fuel colil;tainerl te ?Jee?]hd with an
inert gas, such as srgon. befors being
welded closed. In addition to these six
matsrials, DOE also plars to assess the
merits of alternative waste package -
materials and designs. .

The raference reposiidry location is in.
- the unsgturated tuff of the Topapah

Spring Formation underlying Yuccs
Mountain, According to DOE, little free-
flewing water ia thonght to ba present
there to contribute to corrosion of the -
waste conlainers, although the dagree of
gaturatinn in this tuff is estimated to be
85 [plus or minus) 19 percent of the
aveilebla void space in the rock. DOE
hes acknowledged, bowever. that the
greatest unceriainties in agsessing weste
package parformance at Yucca
Mountain stem from difficulty in
characterizing and modeling the coupled
geochemical-hydrologic processes thet
represent the interactiona betwesa the
hast rock, wasie package, and ground
water. Tha final waste package design
will depend an the reaults of sile
characterization and laboretory testing
t0 redues uncettainty in predicting these
interactions in the refersnce repository
horizon. The final design will alse ba
shaped by research in understanding the
degradation of csndidate conteinar
materials, and the characterlstics of the
tikaly reference waste forms. '
Regar the stats of technology for -
developing long-lived waste package
conteiners, the Swedish Nuclear Fusl
and Waste Management Company
(SKB). the orgenization responsthla for

radioactive wasta disposal in Sweden, -

has described a container for spent fuel
rada thal consista of a O.1-m thick -

- copper canister surrounded by & - ’

‘bentonite overpack. The design calls far

puering copper powder into the void
spacesin the-canisters. compacting tha-
powdar using hot-isostatic pressing with -
an inert gas, and sealing the canisters.
SKB estisnates that the copper canister
waste package has a million-year

- lifetime. (See also LB.2. below.}

As noted in NRC's Pinal Point Papsrs
on the Consultation Draft Site
Charecterization Plan, the Cominsion
does not axpect abeolute prood that 100-
perceni of the waste packages will hawve

. 10@ percent containment for 300 to 10080

years, Since that time. the NRC slaff has
completed its review of the December
1988 Sita Characterization Plao for
Yueca Mountain. Altheugh the
Commission cantinees to have concarns
about DOE's wasie package progtam,
nothing has occurred to diminish the
Comniasing’s confidence that 2a long as
DOE eslablishes conservativs objectives
to guide a testing end design progrem. in
tuft ar in other geologic media if

" necassary, {t ts technically feesible in

develop a waste package thel meets the
perfarmance abjective for substantially
complete cantainment. : -

LA.2.h. Effsct of reprocessing on
waste form and waste package.

The Drait 1988 Miesion Plan :
Amendment estimates that ebout 77,800
metrie tons of heevy metal (MTHM] of
spent nuclear fuel will be availsble fer
disposal by the year 2020 {This estimeste
is based om e "“no new orders’
sasumption {ar commercial nucleer
reector aad a 40-year resctar lifetime.}
Also, approximately 3400 MTHM of
reprocessed defenge waste and a smali
emount af commercial reprocessed
waste from the West Valley
Demonstration Project is estimeted to be
availuble for disposal by 2020. The
dacision o locate the defense high-lavel
weste in the repository for westes from
commercial pgwer reactors resnlted
from the requirement in Sectioa 8 of the
NWPA thet the President svsluate the
possibility of developing a defense-
waste-only repository. In February 1985,
DOE submitled a report to the President
recommending & cambined commercial
and defense repository. In April 1985,
the President agresd thet no basis
appeerad to axist for e defense-only
repasitory end directed DOE to dispose
of defensa waste in the commercial
repository. .

About 8750 MTHM of reprocessed
high-lava! waste from defense facilities
at Savannah River, S, Hanford. WA,
and 1daho Falls, ID will be availabls by
2020 for dispoast in the repository,
scoording to the Draft 1988 Misgion Plan
Amendment. This waste will likely be
solidified into & horosilicate glass
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mairix. About 840 MTHM of
reprocessed high-level wasie will come
from the Wast Valley Demcnstration
Project. a [acility far wastes from
discontinued commercial reprocessing
of spent fuel at that site. This . :
reprocessed waste also will be
solidified, probably in a borosilicate
glasa waste form. . )

Waste-form testing for the Yucca
Mountain site i3 focusing on both spent
fuel and repracessed high-level waste.
The performanca of the waste form in
providing the first barrier to,
radionuclide migration is beingh_ :
evaluated an the basis of the physical
and chemical environment of the waste
form after disposal, the performance of
the waste container, and the

. emplacement configuration,

A major limitation on glass waste-
form tasting ie that the actcal wasta
glasses to be disposed of are not
aveilahle, and their exact compasition
will not be estahlished antil after further
testing. Reference waste-glass
compositions are heing used for studies
¢n the effect af variation in glass
camposition on performance. (These
£1a88 compogitions ars designsd hy
Savannah River Laboratory (SRL) for
defense high-level waste, and by Pasific
Morthwest Laboratory {PNL) for the
commercial high-level wastes to be
vitrified under the West Valley
Demonstratian Project Act.) The
referenca compositions will be revised
when better analyses of tha composition
of the wastes at SRL and Wast Valley
are available. The test program will seek
tu-establish upper hounds oa leaching af
important radicauclides, end the extent
to which glass fracturing increeses leach
rate. Other factors influencing leach rate
are temperature, pH of the leaching
solution, formation of solid layers on the
surface of the waste glasa, irradiation,
walter volume, and chamistry.

It is possible that rezew
repraceasing of spent fue! fram miclear
bower resciors may result in a greater
proportion of reprocessed waste to
spent fusl than is currently anticipated.
Although such a departure from the
cuwrrent plan to dispose of mostly -
unreprocesssd spent fuel in the
1e2pository does not appear likely at this
tima, the Commission believes it e
isnpartant ta recognize the possibility
that this situation couid change: - =

Tha possibillty of dispose! of
reprocessed waste as an alternative
waste form to spent fuel assemhlies was
recognized by the Gammission in the
1984 Waste Confidence Decision. The
Commission noted that the disposal of
waste from reproceséing had been
s'udied for a looger time than tha
disposal of spent fuel, and that the - -

possibility af repracessing does nat altar
the technical feastbility of developing a
suitable weste package. Tha . -
Commisgion went on {o say that there is
evidence that the disposal of
reprocessed high-level waste may pose’
fewer technical chailenges than the
dispasal af spent fuel. As long as DOE
uges conservative assumptions and test
conditiona for svaluating the
performance of different waste forms
sgaingt NRC licensing requirements, the

Commissian hes no hasis to change its
.finding that there is reagonable: .

assurance that reprocessing does not
reduce confidence in the technical
feasibility of deaigning aad building a
waste package that will meet NRC .
licensing requirements in a variety of.
geologic media. '

LA.3. The development of effecitive
enginaered barriers for isolating wastes
from the biosphere :

LA.3.a. backfill materials.

At the time of the 1984 Waste
Confidence Decision, DOE wase
develo]fins conceptual designs for
backfill in severai geologic media. Most
candidate sites at that time were in
saturated rock, and the conceptuel
dasigns included backfilling or pecking
around waste containars lo srevent or
deley ground water flow which could
enhance corrosion end radionuclide
iransport near the waste containers. The
canceptual design for the engineered
barrier system at the Yucce Mountain
site has different parameters because
the site is unsaturated; instead of
backfill or packing around the waste
cantainer, there is to be an air gap
Letwean sides of the weaate canistar and
the host reck,

Backfiil materisl around the container
is nat required under NRC reguletions
for the wesgte package. NRC regulations
require that “...containmant of high-laval

. wasle within the waste packages {which

includes the container] will be
sub.-:tamiall{l camplete for a period to be
detarmined hy the
Comnmission...providad, that such period
shall not be less than 300 yeers nor more
than 1000 years aftar parmanant closure
of the repository” {10 CFR subsection
60.113{(a)[1(ii)(B)), and that the entire
engineered barrier system meat the
release rate performance objective of 3
part in 100,000 per year. .
Backfill is also a companent of the
borehola, shaft, and ramp seals, which
are nat part of the sngineered barrier
system or the underground facility.
Boreholes, shafts, and ramps must he
sealed whan the repository is )
permanentiy closed, This aspect of
backfilling ie discussed heiow under
*Development of Sealants.” Backfill *

may also include crushed rock used to
fiil cpenings such as drifts in the
underground fscility. At the Yucca
Mountain candidate site, DOE currently
plans to fill openings in the underground
facility at closure of the repository.
Backfilling is not planned before
repository closure because it is not
nasded for structural support for the
openings, and it would make waste
retriaval more difficult. At closure af the
facility, however, openings will ba
backfilled with ¢coarse tuff excavated for
the facility. In the conceptual design
provided in the SCP, the aeiection of
coarse tuff as backfill material is based
on numerical simulations performed hy
DOE which suggest that coarse tuff
would be a more effective harrier to
capillary flow ia the backfill matrix than
fine materials.

DOE’s design for the engineared
barrier system submitted with the
license application wili have to contaim
information sufficient for NRC to reach
a favorable conclusion regardiog the
overall system performance objective.
Backfill or packing around waste
containars is not required hy NRC
regulations if DOE can demonstrate that
applicahle performance objectives can
ha met without it. If, on the basis of
teating and experiments during site
characterization, DOE decided that
backfill would enhance engineered
barrier system performance, the design
would have to reflect this conclusion.
DOE haa already conducted resaarch on
a wida variaty of candidate materisls
for beckfill around waste packages in a
variety of geologic media. The
Commission continues to have
confidence that backfili or packing
matariafs can be deveioped as needad
far the underground faciiity and waste
package ta meet applicable NRC
licensing criteria and performance
objectivas.

LA.3.b, Borehole and shall seals,

Ths enginsered barrier system
described abave is limited to the waste
package and the underground facility s
defined in 10 CFR part 60, The
underground facility refere to the
underground structure, including
openings and backfill materials, but
excluding shafts, boreholes, and their
seals. Containment and release-rate
raquirements are specifiad for the
engineered barrier sysiem, but not for
the borehole and shaft seals. Seals are
coversd under 10 CFR section 60.112, the
overall poet-closure system performance
objective for the repository, Among
othar things, this provision raquires thet
shafls, boreholes and their seals be
designed to assure that reieasss of

" radinactive materials to tha accessible
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environment following permanent
closure conform to EPA'e genarally
applicable standards for radicactivity.
Although the criteria for seala given in
10 CFR part 80 do not specifically
msntion sesis in ramps and the
underground facility, tt is reasonable tp
consider them together with borehole
and shaft sealants, because the saut::.
and drainage design in ramps and
underground facility could alse affect
the overall sysiem performance of the
geelogic repasitory, .

Constriction af the exploratory shaft
facility (ESF) will be tha first major site
characlerization ectivity at the
rapository hotizon. Currently, DOE is
revigwing its plana for canstruction of
exploratory shafts. Accerding to the
1060 “Rensseasment Report,” DOE is
reevalueting the “locaticns chosen for
the two exploratory shafts, the method
chosan [drilling and blaating} for the
constructian of the shafts, the means of
access {ramps or shafts) to the-
repasitory horizon, the need for
additional sxploratory drifts, and the
design of the shefts and ather
camponents of the exploratery shaft
facility.” This reeveluation of plans fer
the shaft facility 1s in response to
concerns from the NRC staff and the
Nuclear Waste Technical Review Board
{(NWTRB}.

When the repasifory is-
decominissiened, NRC expects that
moet, if not all, shafts. ramps, and
boreholes wilt probabiy heve to ba
sealed to reduce the pessibility that they
could provide preferential pathways for
radionuclide migration from the
undergreund facility to the accessible
anvironment. DOE estimates that as
msny ap 350 shallow and 70 dsep

exploratory boreholes may be emplaced.

by the time site characterization has

_ been completed et the Yueca Mountain
site, Dacommissioning may not oceur for
up to 100 years after commaencement of
repository operations. Becaunse the fina)
design for seals will likely have been
medified from the initial license
application design {LAD}, DOE is
viewing ths seai LAD g3 serving two
primsry functions. As set forth in DOE's
SCP for the Yucca Mountain csndidate

site, the seal LAD is to establish that: (1)

“..technology for constructing seals is

reasonably available:” ard (2) “..thers

is reasonable assurance that seals have
been designed so Lkat, fellowing
permanent ciosure, they do not become

" pathways that compromise the geologic

repositery’s ahility to meet the post-
clasure performance obfectives.”
To establish the availability of -
technolegy for seal conatruction, DOR
has identified at least 31 site properties

that need to be characterized in
determining necsssary seal
characteriatics. These propsrties inclade
aaturated hydraalic conductivity of
alluvium near shafts, the quentity of
water resching tha seala due to surface-
flooding events, and arosion potential in
the shaft vicinity. The SCP alse
discusses material properties thet need
te be identified to determine sealing
components such as initial and aiterad
hydrologic properties of materials.

The SCP indicates that DOE is
planning tp uge crushed tuff and
csments in the zealing program at the
Yucca Mouniain candidafe sits. The .
stated advantages of using tuff include

injmizing degradation of sea) material

. minimizing
and avoiding disruptien of ambieat

ground-water chemistry. .

DOE’s current design concept for
meeting the overalt performance
ohjectivas inciudes a combination of *

sealing and drainage. Sesl requirements

may be reduced i part by: (1} limiting
the arnount of surface water thet may
entar horeboles, shafta, and ramps; (2)
salacting borehele, shaft, and ramp
locations and erlentatiens that provide
long flow pathe from the emplaced
wagta t0 the scceeslble environment
ahove the reposltory; and (3)
mainteining e suffictent rate af drainage
below the repository horizon level so
that water can he shunted past the
waste packages without contacting
them.

Altheugh DOE’s program is fecusing
on ssals for tha Yucca Mountain
candidate site, the Commission finds no
basis far diminished confidence that an
acceptable seal can be developed for
candidate sites in different geologic
media. The Commiseion finds no
evidence to suggesl that it can not
continue to have reasonable assurance
thet borehole, gkaft. ramp, and
rapository seala can be developed to-
meeat 10 CFR part 80 performance
objactives.

15, Relevont Issues That Have Arisen
Since the Comvmission's Original
Decision

1.8.1. In suppert of its argument on
tachnical feasibilily, the Commission -
stated in its 1984 Waste Confidence

"Decision that *..DOE's program is

- regsredin

providing informetion on giie
charqcteristics at a sufficiently large
number and variely of sites and gealog:
media to support the expectation that
ofte or mare technically accaptoble sites
will be identified.” The NTVPAA
required, however, that DOE suspend
sita-specific site characterizaion
activities under the Nuclear Waste
Poltey Act of 1982 at all sites other than
the Yucca Mountain, NV site.

Under the NWPAA., the DOE program
has been redirected to characterize
candidate repository sites in sequence
rather than simuitsneousty. If the Yucca
Mountain site is found to be unsuitable,
DOE must terminate site
characterization activilies there and
provide Congress with a
recommendation for further action, such
as the charecterization of ancther site.
Because characterdzation of multiple
sitas mow appears to be more directly
related te ths timing of reposilery
availability than to the technical
feasibility of geologic dispesalasa
concept, considsration of the
Commissien's aforementioned 1984 _
statement in light of the NWPAA will ba
discussed under Fiuding 2

1.B.2, What i the relationship, if any, of
the “8-3 Praceeding” to the current
review of the Commission’s 1984 Waste
Confidence Findings? Would ihe
planned revision af the 5-3 rulemaking
be affected if the Commizsion had to
qualify its current confidence in the
technical feosibility of safe drspasal?

In its decision te remsand te NRC ths
questions of whether safe offsita storage
would be availeble by 2007-2000, or, if
not. whether spent fuel could be salfely
stored onsite past those detes, the U.S.
Circuit Court of Appeals ¢hserved that
the iganes of storege and disposal of
nuclzar waste were heing considered by
the Commisaion in an ongeing generic
proceeding known aes the *5-3"
Proceeding. _

The 5-3 Proceeding was the oulgrowth
of afforts to address generically the
NEPA requirement fer an evaluation of
the environmentai impsct of operation
of a light water reactor (LWR). Table 5-3
assigned numerical values for
environmentel costs resulting from
uranium fuet cycle activitias to support
one year of LWR opsration. NRC
promulgated the 8-3 rule in April 1978
In Tuly 1878, the U.S. Cireuit Court of
Appeals feund that Tahle 5-3 was
inadequateiy supported by tbe record
% g reproceasing of apsnt fuel snd
radieactive wasts management. in part
because the Commission, in reaching its
asseasmant, had rslied heavily on
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testimony of NRC stalf that the problem
of waste disposzl wonld be resalved.

When the U.S. Circuit Court of
Appeals issued the remand on what
were 1o become the "Waste Confidence”
issues ia May 1879, NRC had pending
. before it the final amended $-3 rule. The

Court regarded the resolutioa of the
igsua of waate dispasal in the 53
proceeding as being related to the izsge
raised by the petitioners in the appesls
of the NRC decisions on the expansion
of spent fuei storage capacity. The Court
said that tha * dinpositinn of the 53
proceeding, theugh it hag a somewhat
differant focus, may bave a beering an
the peading casen.”
Tha Commission appmved the final 8-
3 rule in July 1879. In October 1879, the
Commission igsued s Natice of Propased
Rulemaking (NFR] on the Waste
Confidence iysues in response to the
remand by the Court of Appeals. In the
NPR, the Commiaaion atated that the
proceeding would "..draw upon the
‘record compiled in the Commission’s
. tecently coneluded rulemaking on the
- enwironmental impacts of the auclear
fuel cycle, sna that the record co d
herein will be available for use in the
general fuel cycle rule update discussed
in that rulemaking.™

In the fina} Table 8-3 rufe issued n
1978, the Commfesion had said that
“..bedded salt sitey cerr bs found whick
will provide effective isotation of
radioactive waste from the biosphere.™
When the Commisston issued the 1884
Waste Eonfidence Declsion, part of the
basis for the discussion a{ wati;:t:
managentent and disposal in the Angust
1979 final 5-3 rule had changed. For
axample, it 1984 the repository progrem
was proceeding wnder the NWPA, which
required that DOE recermmend three
sites for site characterization.

MNRC i preparing to amend 10 CFR
51.51, adding new estimates far relenses
of Tc-99 and Rn-222, and a revised '
natrative explanation describing the
bagis for values contained in Table $-3.
The amendment would alao sxplain the
environmental effects of potential
rejeases from the light water rescior
{LWR]} fued cyche. avd postuiate the
potential radiation doses. kealth effects,
and environmental impacts of lhese
releases. It ip uniikety that the revision.
will have any impact on the
Commizzicn's generic findings in the
Waste Confidence proceeding. Nor is it
likely that this- reexargination of the .
Waste Confidence will a.ﬁecl
the 53 rale; the Waste Confidenca - -
Proceeding is not intended to make
quattiative judgments about the .
environmenisl costs of wante diapnni.
Unlesa the Commission, in & fubare
review of the Waste Conﬁdeme :

declmn. ﬁndl ihat tt no 1 has
confidence in the iechnical feasibility of
disposal in a mined gealogic repository,
the Commismion will not consider it
necessary to review the 3-3 nie whan it
resxemines s Waste Confidence
findings in the futere.

1.B.3. To what extemt do devel,

in spent fuel disposal techaolagy.
outside of the Enited States (a.q.,
Swedish waste package degigns}
enhaonce NRC's confidence in the
technical feasibility of disposal af high-
level weste and spent fuel? '

Spent fuet disposal techoalogy fx the
subject of exiensive research
investigation in hoth Emrepe and Nocth
Amen:l Advances in this technology

are being commumieated to the NRC
staﬁ' both through bilateral agreements.
aund the presectation of research results
at international meetings.

Outgide the U.S., studies of apent foel
as & waste form are now being
condweted primarily in Canada and
Sweden, although both France and West
Germany have small programs in this
ares. The Swedish stodies have been
meinly comeerred with boiling water
reactor (BWR] spent foel, whereas tha
Ceanadian studies focus on spent fuel
from that country’s CANDY reactors,
which nse unenriched uranieny in a cora
immersed or “heevy” water mads from
dewterium, BWR and CANDU fuef, like
pressutfzed water reactor (PYWR) fusl,
are uyranium dioxida firels clad in
zircaloy. However, the buraup rates for
these three fuel types vary conaiderably.
Ongoing regearch studies an spent fusl
inciuda: work au the characterization of
apsmi fuel as » waste form; the carrosion

_ of spent fuel aad its dissalution under

axidizing and reducing conditions; the
radiolysis of ground waler inn the near
vicinity of the apent fuel, and tte effects
on the dissolution of tha fuel; and the
development of models to predict the
leaching of spent fue! avar long time
periods. The results of this work are
steadily increasing eur understanding of
spent fual ag a waste form. -

High-lewe! radicactive waste, whether
it is apeat raactor fuel or waste from
reprocessing, must be enclosed in an
outer canister as part of the wasle
package. The canister the
wasie i» expecied (o prevent the releass
of sedioactivity duing ie kandling at
the repository site before em
After emplacemsnt in the repository. ik
is expected to prevent the release of
radisactivity iow a specified periad o

" time after the repository ia closed, by

providing a barties to proteet the wasts
from mmhgmioamﬁndmthm

walten

For practical reasons, canister

" matsrials may be divided into the

fellowing classes: [1) completely ar
partially thernrodynamically stabls
materials such as cappar; {2} passive
materials such as stainless steel,
titaniurm, Hasteiloy, ncorsl, and
alwiimum; [3) corroding or sacrificial
materialy such as lead and stesl; and (4)
non-metallic materials such as alumina
and titanium dioxide ceramics and
cemant.

Sweden has been canductmg an
extensive canigtsr resgarch program
aver the past several years. The maia
canister material of interest is copper,
but Htanium, carbon steel, and alumina
and titanium dioxide are also being
studied as reasonable alternatives,
should unexpected problems be
discovered with using pure copper.

Ona of the Swedish canister designs is
a 0:1-n thick eopper container {as
daseribed previpusly in section LA2a ),
which is claimed to provide
containgent, in corjunclion with an
appropsiate backfill material, for & |
pariod on the ordes of one million years.
The critical factors for the isolation
periad for copper canisters are: (1] the
presence of corrosive suhstances such
as sulphide ions in the ground water: ()
the passgibility of these suhstances
reaching the caniater surfaca: and {3} the
degree of inhomgensﬂy. ot piting, of
the regulting corrosion. Studies are
centinuing to obtain mare information
on pitting corrosion of copper end an
technigues for welding thick- wnlled
eopper containess,

Several conceptual designs far
camisters for the safa dispossl of
unrepeacessed spent fuel have also been
developed in Canada. One capister
design opticn is the supportad-shell,
metal4matrix concept, which involves
packing the apent fuel hundles into a
thin corrosion-resiptant shell and easting
the remaining space with a low meliing
point metal or alloy. Struciural suppert
for the skelt would he provided by the
resulting metal matrix. Lead is @
possible matrix material because of its
favorable casting properties, cost, and
[aw melting point.

Other supported shell canister
concepis inciude the packe d-particulate.
and strurturally-supported designs. In
thase designs, a thin oculer shell is
supported by a perticolate material
packed around a steel internal strochirs
that containa the apent fusl hundles.
Several materials heve been identifind
for the fabrication af the r.etmsion
M and low-all

pre oy -
titaniam, high nickel-based atloya such
as Incanel 825, ansd pure coppor.
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Detailed designs have been produced for
all three types of supported shell
canisters incorporating either a titanium
or nickel atloy sheli less than 8-mm
thick. A conceptual design hes elzo been
produced lor & copper-shell structuratly-
supparted cenister and e metal-matrix
container with a refatively thick {25-mm}
copper shell and a lead matrix matarial.
This lest canister ia intended to contain
72 used CANDU fuel bundles in four.
layers of 18 bundles each.

Both the Canadian end Swedish
conceptual dasigns for the disposal of
spent fuel in canisters provide for
surrouading the canistar with backfill
material as part of the waste peckage
when it iz emplaced in the repository.
This backfill material would be packed
around the canister to retard the
movement of ground water and
radionuclides. Investigations of backfill
matertal at the Stripa mine in Swadsn
have shown that hentonite and ellica
‘sand can be empioyed succassfully as

_ backfill, both around the canister snd in
repository tunnels, A hentonite-silica
mixture is the recommeaded backfill
matenal on the basis of jts tharmal and
mechanical properties, Bentenite
backfills have been shown to preduce
hydraulte conductivities that are very
similer to the surrounding granita at
Stripa. Problems concerning the
variability of bentenite samples from
different geographic locations can be
eliminated if material from a single
source i3 used. The presence of suifur
end some organic material, including
bacterta, in many bentonites poses saome
prablems relatad to microbiakly-
accelerated corrosion, Treatment with
hydrogen peroxide may be used to
oxidize these organics. Heating tha
bentonite to 400 degrees C cao also he
effectiva, although this may alter the
crystal atructure of the hentonite,

Msany countries intend !o dispose of
their high-level radioactive waste hy.
first converting the wastes into a solid,
vitrified form after reprocesaing. Since
the leaching of tha waste form by
circulating ground wsler after dispasal
is the most likaly mechenism by which
the radionuclides might be returned to .
the bigsphere, the waste form must be
compoesed of a highly stable material
with an extremely low soluhility in
ground water, Thus, the waste form -
itgelf should function as an -
immohilization agent to prevent any
significant reicase of radionuclides to
the biosphere aver very long time
periods, The two primary matertals
currently being considered for usa ae
solidified weate forms are borosilicate
glass and SYNROC, a man-mada
titanatg ceramic material.

" ground wster,

SYNROC was initially developed in -
Australia as an alternstivs material to
barosilicate giags. It is composed
primarily of three minerals (hollandite,
zirconolite. and peruvskite) which
collectively have the capacity to accept
the great msjority of rediosctive high-
level waste constituents into their
crystal latlice structure, These three
minerals, or closely related forms, oceur
naturally, and bave been shown to have'
survived for many millions of years in a
wide renge of vatural environmenis,
SYNROC bas the property of being
extremely resistant to lesching by .
eticularly at.
temperatures above 100 degrees C. In
addition, the capacity of SYNRQC to
immabilize high-lave! wastes ts not
markedly impaired by high levela of
radiation damage. )

The bigh leach-resistance of SYNROC
st alavated temperstures increases the
range of geologic anvironmenta in which
it may be used, euch as deep geologic
repositnries in both continental and
marine environments. -

Research and development work on
improving SYNROC production
technology is curcently being deone
jointly in Australia and Japan.New
methods of using metal alkoxides in the
fabrication of SYNROC to abtain high
homogeneity and lowered leechability
have recently been developed in
Australia. The Japanese have recently
developed & new method that uses
titanium hydroxide, as a reducing agent
to produce SYNRQOC with a h.xg)}: density
and low leach rats. A pilot facility for
the production of non-radioactive
SYNROC ig now in operation in
Australie, and a small pilot facility lor
producing SYNROC with radioactive
conatituents is being completed in
Japan.

Cn the basis of current infarmation
from the foreign studies just described
on canistera, spant fuel as a waste form,
hackfill materiels. and allernatives to
borosilicste glasa waste forms, the
Commission concludes that there is no
basis for diminisbed gonfidence that an
acceptable waste package can he _
developed for eafe disposal of high-level
waste and spent fuel.

LC. Conclusion on Finding 1

‘The Commission haa reexamined the-
basia for its First Finding in the 1984 -

' -Waate Confidence Decision in light of

subsequent program developments, and
concludes that Finding 1 should be
reaffirmed, .

The techrical feasihility of a
repository rests initially on.

 identification of acceptable sites. At this

tima, tha Commisgion is not eware of
any evidence indicating that Yucca

Mountain is not acceptable for site
characterization. There are many
outstanding questions regerding the
licenseability of the site, however, and
they must be anawered satisfactorily in
arder for NRC to issue a consiruction
authorization for that site. if data
obtatned during sita characterization
indicate that the Yucca Mountain site is
not suitable for a repositary, DOE is
required by tha NWPAA to terminate
site characterization activities and
report to Congress, Within six manths of
that determination, DOE must maka a
recammendetion to Congresa for further
action to assure the safe, permanent
disposal of spent fuel and high-lavet
waste. DOE could recommend, for
example, that Cangress authorize gite
characterization at other sites.
Considering DOE's investigations of
other polentially acceptable sites befare
its excluaive focus on Yucca Mountain,
the Commission has no reasan to
believe that, given adequate time and
program reaources, a tachnically
acceptahle site cen not be found.

The technical feasibility of geologic
disposal also depends on the ability to
develap effective engineered barriers,
such as waafe packages. DOE is
currently evaluating six candidate
materials for waste conlainers, including
austenitic stee] aad copper- and nickel-
based allays, and is planning wasata-
form testing based on both spent fuet
and high-evel waste in borosilicate
giass. On the basis of DOE's program,
and results from Swedish investigations
of a copper wasle container, the
Commission is confident that, givena
range of waste forms and conservative
test conditions, the technology is
available to design acceptable waste
packages.

In addition to the materials testing for
tha waste container and waste form,
there may be additional measures that
can be taken to improve the
effsctiveness of the engineered bartiers.
It is known, for exampie, that the heat.
loading characteristica of the wastes
diminish with time. Also, the longer
wastes are atored before dispasal, the
amaller will be the quentities of
radianuclides available for transport to
the accessihle onvironment.

it is also technicaliy fesaibie to
geparate from radioactive wastes the
radionuclides that constitute the
principal source of heat from the
nuclides of greetest lang-term concern.
The former radionuclides, mainly fission
products auch ag cesium-137 and
strontium-90, could then be stored for a
peried of years while the fission
products decay ta the point whera they
could be dieposed of either in a manner
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that does ned requice the degree of - -
confinement p:mllded f:sy & gen.iogh:
repositaxy; urin @
concern: for thermal disturbancs of e -
hast rock’s expected wasta izalation -

properties. Meamdime: the longer-Bved- - -

remaining radianuclides, auch as
transuranic wusies with efements - - - .
heavier than uragium, cauld be disposed

of in a repositery away from the fisgion:

prodacts and without the high thermal
loadingas that weuld otharwise have to -
be considered in predicting the leng- -
term waste solation performanee of the
geologic settiug, France, Cseat Britain, -
and japan are currently purkuing this-
w{a{:.ta manamt strategy or & variank
o

" The Commission emphagizes here that
it does nat believe that recycling
technotogies are required for the safety
ot feasibility of deep geologic disposal
in tha United Staiu. Other coustries,
such as Canada, the Federal Republic of
Germany, and Sweden are pursuing
dispesal strategies based on a similar
view. Reprocesaing, if empleyed in jts -
current stage of development, would
result-in additional exposares to
radiation acd volumes of redioactive
wastes tn be disposed of For the
purpose of finding reasonable assurapce
i the technicel fessibility of genlegic
disposal. however. if is warih nating
that fachnology is currently available o

permait additiomal angineering control of -

waste forms if, for reasons not now
fareseen, such confrol were deemed
desirable at same fitura fime. :
Meanwhile, the Commissing continues -
ta have confidence that safe gealogic

disposa! s technically feasible for both

speot fuel and high-level wests,

DOE's referenca design for the waate
package in the December 1988 Site
Characterizatioa Plan does not include
backEll or packiog around waste.
contafners in the emplacement -
boraholes. Neither is required under
NRC rules 30 lnng as DOE can show that
applicable segulatory criteria and
ohjectives wili he met-An air gap -
between the container and the hast rock
in currently one of the barriers in DOE's
dasign far meeting the performance
objective. DOE haa conducted
investigations on a vsriety of candidale
materials for backfifl In a variety of
geologic media, and the Commissian -

finds no basis to qualify its pest
confidence that backfiit meteriels can be
developed. if needed, to mest app.licabta
NRC requirements..
_ The December mwl‘efer.ence design: -
for sealing boreholes, shafts, ramps and
the underground Eacility af the Yucea ..
Mountain candidate site emplnys '
crushed tu# and cement. Regardless of -

k-.u--

the geslogic mediian of the cendidate -
site, DOE will have torshow that the- -
licansa application deaign mahmc
The Commission continues to have
ressonable assursnce et DOE'S - -
program will lead to identification of

lant materials far |
acoepiable saalan: matarials f mectiog

[ ioed (o davelon & mined gealos;
r:poulhq:lﬁwﬁin:thabhb

: hm&mknmsawmhxm

however; mniil there

" information mhhh-&rlhnaﬁe.'l‘he
-~ information needed W icenss a vile

Mm design. and vas psr-%:
wasio

design sufficiest for performance -

assesament of the entire waste diaposak

syatem. Further, the Commisgion

recognizes the challenge posed by the

need to predict impacts of a repasitory
on hurman beealth and thg environment

over very long periods of tinre. It will not

be passible ta test the accuracy of long-

tarm repository performencn agsessment
models in an absolute sense: The NRC
does believe that existing performance
assesament models bave-the patential to
provide a basis for deciding wheiher a
system for geqlogic disposal of high-
ievel waste is acceptable, and can
provide a sufficieat level of safaty far
present and future generstions undex
certain conditiona. These conditions
include addrassing uncertainties, and
gathering data from specific sites.

Qverall, from ita reexamination of
issuea refated to the techaical feagibiity
of geclogic disposal, the Commiszion
concludes that there is reasanable -
assurance that safe disposat of high-
level waste and spent fusl in a mined -
gealogic repnsitary is lechni.caﬂy
feas:h[e.

Osiginal Finding 2: The Commaanna
ﬁnds reasonahle assurance that cne oz
more mined geologic repositories for
commercial high-level waste and spent
fuel will ba available by the years 2007-
2008, and that sufficient repository
capacity will be available within 30 -
veara bayond expiration of any reactar
gperating license to dispese of existing
commercial Figh-level radicactive waste
end spent fuel arigivating in that reactos

~ and genersted up to that time.

HRevised Finding 2 The Commisaion
finds reasonable assurance that at least:
ons gealogic repositocy
avadab!ﬂerlumthn the % g:txm af the
twanty- centuri; sufficieny
repesitory capacity will be available
within 30 years heyundﬂtehcemedhfe
far operation (which may includa-the -
term oF a revised or renewed licenaa} df

any reactor fo dispose ofthemmetu:a}

will be:

high-ievel radioactive wasie and spent
fuel originating in such reactor and
geherated up to that time: -
ILA. Issues Camsideredin Commission’s
198¢ Decivion an Finding 2 -
{LA.1. Finxding Technicaily Acceptoble
Sitas in a Timely Foshion

I order for the Commission ta find
that any candtdate sita for s repository
i technically aceeptable (that is, in
compliance with NRC Hcensing
requirementis], the site must undergo
cnmprehmsivs site characierization to

. assesd ita hydrologic, gaalogis,

geochemijcal, and rack mechanics

-propesttes. It ig possible that a site may

be found imaceaptable cun the basis of
surface-based tesling, easly in-situ '
testing or ather site characterization
activities. It will not be pessible,
however, for the NRC staff to take a
position before a licensing board that a
stte will meet NRC requirements for
construction quthorfzatios untif the
rezults of il site characterization .
activitieg are available. Even then, the
staff may conclude that the evidence
from gite characterization does not
conatitula reasonable assurance that
NRC performance objectives will be
met. Also, the results of the licensing
hearings on construction authorization
cannot be predicted. If cnostruction ia
authorized and when it is substantially
complete, DOE is tequired ta obtain, in
addition to tha constructinn
authorization permit, ¥ Hoense to receive
and pnssess waste at the geologic
repository operations area in order to
commence repository operations, These
consideratioas argue for maintaining the
ready availability of alternative sites if,
after severai years, site characterization
or licensing activities bring to light
difficuities at the leading candidate site.

In support of its argument on technical

feastbility, the Commission stated in its
1984 Waate Confidence Decision that
“...JOE"s program js providing
information on site charaeteristica st a
sufficiently large number and veriety of -
sites and geologic media bo support the
expectation that oae or mora techoically
acceptable sites will be identified.” At
the time. DOE was required under the
NWPA to charecterize three candidate
repository sftes.

The NWPAA had 8 major impact on
DOE's tepository pragram, howsver.
Under the NWPAA. DDE‘;;:? requir:ﬂ
ta suspend site-speicific : ties at
Hanford, WA and Deaf Smith Cousty,
TX sites, which kad been approved Liy
the President jor site characterization -
for the fitat repository. Redirection of
the rapoaitory pregram to single-site
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characterization (or, if necesssty,
sequential site characterization if the
Yucca Mountain site is found to be
unsuitable] will permit DOE to
concentrate its efforts and resources on
information gathering at a single site, es
epposed to spreading out its efforts over
a range of sites, Tha possible schedular
benefits to single-site characterization,
however, must he weighed for the
purpeses of this Finding against the
pstential for additional delays in
repository availahility if the Yucca
Mourtain site is found to be unsuitable.
By focusing DOE site characterization
activities on Yucca Mouatein, the
NWPAA hag essentially madsa it
nacasgary for that site to he found
suitsble if the 2007-2009 timeframe for
repository availghility in the
Commission’s 1984 Decision is ta be
met. Clearly, the Commission cannot be
certain at this time thai the Yucea
Meountain site will be acceptable.
Although ths Cammission has no |
reason to believe that another  °
technically acceptable site can not be
found if the Yucca Mountain site proves
unsultable, severef factors raise
reesonable doubts as to the availability
sf even ons repository by 2007-2009.
These include: (1} the current reliance
on e single site with no concurrently
available stamatives: (2) the
prebability that sils characterization
activities will not proceed entirely
without problems; and (3} the hietory of
schedular slippages: since passage of the
NWPA. For example, DOE's scheduls -
for the first repository slipped five years
(from 1998 to 2003) between Jan
1883, when the NWPA was enacted, and
January 1387, when the first Draft
Mission Plan Amendment was issued.
Tha schedule for excavation of the
exploratory shaft for the Yucca. -
Mouatain site has glipped by more than
five yeare since the isenance of the PDS
in March 1988, In the past several years,
DOE has cited numerous reascna for
progrsm slippeges, including the nead
for a censultation process with States.
and Tribes, Congressional actions (e.g.,
the barring of funds in the 1967 budget '
appropriation for drilling exploratory
shaftg}, snd DOE's recognition that the
EIS and license application would
require more technical imformation than
previously planned. - : .
- I tha November 1988 "Report to -
Congress on Reassessmsnt of the
Clvilian Radinactive Waste " -
. Manegement Progrem,” DOE announc
a further sxtension of three yeate until
1992 for einking the exploratoiy shaft,
and extansions until 2001 for submittal
of the license application and 2010 for
rapository aveilability. DOE atiributes.

the causes for these delays to protonging
the schedule for site characterizatisn

" . and repository development activities,

and to the unwillingness, to date, of the
State of Nevada to issue the permits -
required for DOE to hegin testing. In the
"Reassessment Repert,” DOE proposes
to focus the repository program on the
evaluation of features of the site that
can be studied through surface-based

testing, beginning in January 1991, The. . -

aim of this surface-based testing
program is to make an early
determination ag to whether there are
any featares of the site that wodld
render it unsuitable for development as
e repesttary. Of course, the siie may be
found unsuitahle or unlicenseable at any
time during the siie characterization or
licensing process. The NRC supports
DOE's efforis to reach-an early: <
determination that thisx me¥y be tha case.
if the Yucca Mountain sits ig drisuitable,
it will be necessary to begin work te
identify and characterize another -
candidate site for a repositery. The
sconer this determination is made, the
sooner DOE will have an altemative site
available for disposal of high-level
waste, - : .

The NRC bad enticipated additional

deieys in repository progrem milestones _

when it isguad ils Proposed Waste
Confidence Decisfon Review [54 FR'
38767}, One of the key isguas in the
rapository program to dats has beeo the
reed for DOE to develop a qualified
quality assurance (QA} program. For '

. example, DOE has taken the position,

with which NRC agrees, that sinking of
sxploraiory shafts should not ocour

- hefore it has a qualified quality - -

assurance (QA) program in placs. The
Commiesion beliaves thet DOE's '
aggressive, success-crientsd schedule -
for this milestore did not allow for
unexpected developments, Indeed, the
effort to develop an acceptabie QA
program has, in itself, identified
problems in design control and other
processes that must hs rssolved in order
to satabtish a qushfied progrem that -
addresses ell sppiicable NRC liceasing
ents. DOE has made progress in
dsvelopment of its QA program with
geven contraclor plane accepiedin
October and November 1688 NRG- -

duree which rmple ry A
coHased g at the Yoood-

Mountsip site to begin by Janbary 1901,

* assegsments largely irrespsctive of ths

consistent with. the. _
surface-based testing in the'
Reassessment Report. = -

DOE'’s current schedule appeara to be
more realistic then previous schadules.

Yet:avei this schedule could prove-
unattainable dud to difficulties of 2 non-
techmical natyre that are

Congressional support for the timely
development of a repository, the
Commission in this Waste Confidence
review cannst ignore the potential for
delay in repository availability if the
Yucca Mountain site, or any other single
site designated for site characterization,
is found to be unsuitable. Without
alternative sites undergeing
simultaneous characterization or even
surface-based testing, DOE will have to
begin characterizing another gite if the
site currently selscted for '
characterization proves unsuitable. Ths
earlier & determination of unsuitability
can be made; the smaller the impact of
such a finding would be on the overall
timing of repssitory availability.

DOE has estimated conservaltively
that it would require approximaltely 25
years to begin site screening for a
second repository. perforn site
characterization, submit an EIS and
license applications, and await
authorizations before the repository
couid be ready to receive waste. In its
June 1987 Mission Plan amendment,
DOE stated "it ... seame prudent ta plan
that site-specific screening leading to
the identification of potentially
acceptable sites should start about 25
years before tho stezt of waste
acceplance for disposal.” DOE went on
to say that it considered this estimate to
be conservative because it does not
account for expected achedular benefits
from the firet repository program,
including improvements io such areas as
site screening. site characterization, and
psrformance assessment techniques.

Although DOE's estimata was
premised on the successful completico
of a program for the first of twe
repositories, schedular benefits from
improvements in the undergtanding of
waste isolation processes would still be
available. The gfass waste form from the
Defense Waste Processing Facility now
under construction at Savannah River,
$C, for example, will he svailabla for
tasting under simulated repository -
conditions weil before the turn sf the
century under current DOE schedules,
and Improvements in the monelling of
spent fuel Behavior within waste
canisters can be epplied in performance

geclogy ef a site. [t may also be
pertinent that when DOE made its 25-
year estimate for the second repository
program in mid-1887, the law at the time
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required the simultansous
characterization of three sites. so that
DOE could not proceed to develop.one
site for a repoaitory until the tomplétion
of characterization at the site that’
required the most time. ) o
In view of DOE's naw schadule; it no
- longer appears feasible for repository
operation to commence prior to 2010. As
stated In the Proposed Decision Review,
the Commission does not betieve it
would be prudent to reaffirm the
Agency's 1984 finding of reasonable
asgurance tha! ths 2007-2009 timetable -
will be met, As the Court’of Appeals
noted in remanding this issue to NRC,
the ultimate determination of whether a
disposal faciiity will be available when
needed "..can asver rise above a
predictisn,” The Commissioa is in the
. posltion of having to reach a definitiva
finding on events-which are
approximately two decades away. Wa
heiieve that the institutione] timascala
for this question can more realiatically .
be framed in decades than in years. As
the program proceeds into the next
century, it will hecoma easier for NRC to
maka more definitive assessments, if .
necessary, of the time s repesitory will
be available, . .

In light of all these cansiderations, the
Commigsion believes it can have
reasonahls assurance that at least ona
repository will ba availahle within the
first quartar of the twenty-first century,
This estimate is bassd on the time it
would take for DOE ta proceed from site
screening to repository operation ata
site other than Yucca Mountain, if this
- sheuld prove necessary. Assuming for
_ the sake of conservatism that Yucca

Mountain would not be fsund suitahle
for repository davelopment, jitis
reascnable to expect thet DOE would be
able to reach this conclusion by the year
2000. This would leave 25 years for liea
attainment of repository operations at
another site. | 7
INRC will reassess progress towards
attaining repository operation by 2025
prior to 2000 during ita naxt scheduled
review of its Waste Confiderice’ = -
Findings, if not 3oonee. DOE's current
§ocus on surface-baged testing as an
early indicatdr of repository suitability
should help provide a strong basis for
evaluating the likelthaod of maeting tha
2025 estimate of repositary availability.

IL.A.2, Timely Development of Woste
Packages and Engineered Barrfers.

The Novamber 1988 Reassessment
Report agncunced that “major activiies
related ty tha design of a repository at
the Yucca Mountain site and wista ~
package are béing deferred; They will be
resumed when more informationis® -
available concerning the suitability of 7

the site. This approach will conserve
resources snd aliow the DOE jo
concentrata efforts on scientific
investigations." Prior to the

" Reassussment Report, DOE's most

recent conceptual design for the waste
package was discussed in the Site
Charactarization Plan [SCP} for the
Yucca Mountain site, As information is -
obtained from alte characterization
activities and laboratory atudias, the
concsptual design will evolve in
succesyive stages inio the Advanced
Conceptual Design (ACD), the LAD, and
the final procurement and construction
design. DOE has identified four areas of
investigation related to the wasta
package LAI): (1) wasts package
snvircnment; {2} waste form and
materials testing; (3} design, analysis,
fabrication, and prototype teating; and
(4) performance assessment. Numeroua
uncertsinties exist in aach of these
ereas. DOE's testing program will
attempt to reduce uncertainties in these
areas where possihle. For example, in-
situ tysting is expecied to decrsase
significantly uncertainties regarding the
repository host rock mass in which the -
wasta packages will be emplaced. In ths
area of parformance agsessment,
however, where resulis of relativaly
short-term testing sf complex rock-
waste-ground water interactons must:
hs extrapolated ovar as many ag 10,000
yeaars, it may be necessary to rely mors
heavily on ths use of simpl

assumptiong and bounding conditions
than in other ereas of investigation.

Ajs discusgsed under Finding 1, the
Commizsion continues to have
reasonabls assurance that waste
packeges and engineered barriers can
ba developed which will contribute to
masting NRC performance objectives for
ths rspository. Development of .
acceptable waste packagen and
engineered barriers for a repositary in
the 2010 timeframe will depend on the
ovaral acceptability of the Yucca
Mountain site. If the gite is found to bo
upsuitable, waste package and .
enginested barrier development will
have to begin for a different sita,
because under ths NWPAA, DOE may
not'carry out site characterization and
waste package development work at
sites other than the Yucca Mouniain
site. '

Although much of the work related to-
wasta form, motsrials, and perfsrizancs

" assessment for the waste packaga can

proceed indapendently of in-gitu testing,
the investigations related to wasts. |
package environment depend on the
schedule for this testing. The schedule
for in-gitu testing depends na when DOE
is able to resplve gutgtanding issues”

which hiave impeded shaft sinking and

In-gitu tevting, and on DOE's heing
granied accass to tha site to bagin
surface-based testing. .

In sum, the Commission is not aware
of any sciantific or technical problems
so difficult aa to preciude devalopment
of a'waste package and enginesred
barrier for a repostiory at Yucca
Mountain to be availabla within the first
quarter of the twenty-firat century.
Moresver, aven given the uncertainty
regarding the ultimats finding of site
acceptability, and the uncertainty
concerning ths range of site-refated
parametera for which the anginsared
facility and waste packege will havs to
be designsd, the Commission finda
reasonabls assurance that wagte
package and engineered barrier
devalopment can he compisted on a
schedule that would parmit repository
operation within the first quartar of the
twenty-first century. If necessary (that
is, if Yucca Mountain ware found
unsuitable by the turn of the centuryj,
DOE could initiate site characterization
and develop wasts packages and
angineered barriers at another site or
sites and stll commence operation ~
befora the end of the first quarter of that

century. o
ILA.L Institutionol Uncertainties.

II.A.3.a. Measures for dealing with
Federal-State-locei concerns.

In ftg 1984 Waste Confidancs
Dacision, the Commission found that the
NWPA should hslp to minimize the
pstential that differences between the
Federal Government and States and
Indien tribes will substantially disrupt
or delay the repository pragram, Tha
Commission nsted that the NWPA
reducad uncertainties regarding the rote
of affected Statas and tribes in
repository site selection and evaluation.
The Commission also said that the
decision-msaking process sat up hy the
NWPA provides s detailed, step-hy-step
eppreach thet builds in regulatory
involvement, which should also provide
confidence to States and tribes that the
program will proceed on a tecbnically
sound dnd acceptahla basis. Despita tha
expected and continuing Stata
opposition to DOE siting activities, the
Commission has found ne institutional
davelopments since that time that would
fundamsntally disturb its 1984
canclusions on this peint.

NRC raﬁ:latary involvement, for
example, has indead basn built into ths
process, DOE has continued its
intarections with NRC regerding’
repository program activities sincs the
Cormission's 1984 Waste Confidence
decision wes igsued, NRC provided
conimefits 10 DOE on major program
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documents such as the Siting Guidelnes
and the PDS as required by the NWPA,
and NRC concurred on thoae documents.
NRC also reviewed and provided
comments to DOE on the DEAg and
FEAs. In the Decembaer 22, 1988 letler to
DOE on the FEA3s, the NRC atail acted
that “..significant efforta were made by

- DOE to respond to each of the NRC stafl
major comments on the DEAs, and in
fact, many of these commenis have beant
resolved.” NRC pravided comments to
DOE on the 1987 Draft Mission Plan
Amendmaent, and DOE responded to
mosi of these comments in the Final
Mission Plan Amendmeht provided to
Congresa on June 8, 1987,

Since enactment of the NWPAA in
December 1987, DOE-NRC interactions
have focused on the Yucca Mountain
site. In January 1988, DOE issued the
Consultation Draft Sits Characterization
Plan {CDSCP) {&r tha Yucca Mountain
site. The NRC staff provided comments
in the ferm of draft and final “poiat
.papers” os the CDSCP. The NRC
commenta included several objections
related to: [1} the failure to recognize the
range of alternative conceptual madels
of the Yueca Mountain site; [2] the
status of the quality assurance [QA)
plans for site charecterization activities;
and [3} concems related 1o the
exploratory shaft facility. Although the
December 1988 SCP shows improvement
over the CDSCPE. NRC continues to have
an objection invelving the need for
implementing a baselined QA program
before heginning site cheracterization
and an nhjection involving the need for
DCE o demanatrate the adequacy of
hoth the ESF design and the design
control process. Priar fo the November
1989 Reasssssmant Report, DOE had
committed to having a qualified QA
program in place before ginking the
e;;ploratory shafl et the Yocca Mountain
site.

This comunitment has not changed.
Howaver, in view ef the extension in the
schedule for shaft sinking from
November 1989 te Novembher 1892,
qualified QA plans are needed in the
near term for meeting the Jsnuary 1981
schedule for surface-based tasting. In
additian to having a qualified QA
progrem in place, DOE muat also have -
issued the pertinent study plans for site
characterization activities they wish ta
begin. '

DOE ha3i taken measures to clarify
aad institntionalize the rolse of other
Federal agencies in addition to NRC. In
the Draft 1068 Mission Plan Amendment,
DOE deseribed interactions with thesa
agencies. DOE has & Memorandum of
Understanding (MOU) with the Mine
Safety and Health Adminisiration of the

Department of Labor for technical
support and oversight for shalt
construclion snd other site
characterization activities, and with the
Department of Transportation to define
the respective responsibilities of the twe
agencies in the waste disposal program.
DOE salso hes interagency agreementa
with the Bureau of Mines and the U.S.
Gaological Survey of the Departmeni of
the Interior.

DOE’s efforts to address the concerns
of States, local governments. and Indian
tribee heve met with mixed resulta. For
example, DOE has not succeeded in
finalizing any comsultation and
cooperation (C&C} agreements as
required under section 117{c} of the
NWPA, a8 amended These agreements
were ta help resolve State and Tribal
concerns about public health and safaty,
environmental, and economic impacts of
a repository. Publication of the Siting.
Guidelines under section 112(a} of the
NWPA mml&:l tnnmm lawsaits,
challenged in the Nixthi Cirenit by
affected States and tribes. *

‘The NWPAA did not curtail financial
assistance to affected Slates end tribes,
axcept ta redefine and redistribute it if
DOE and a Stete or tribe enter into a
benefits egreement, The State of Nevada
and affeeted local governments are
eligible ta receive financial assistance,
DOE hae attempted lo regotiete an
agreement with the State of Nevade for
monetary beneflts under Section 170 of
the NWPAA, This Section would
provide for paymeots of $10 million per

' ysar before receipt of spent fuel, and $20

million per year after receipt of spent
fuel until closure of the repositary.
These payments would be in addition ta
ceriain monetary benefits for which the
Slate is cligible under the NWPA, a8
amendsd. Also under a benefits
agreement, a Review Panel would he
constituted for the purpose of advising
DOE on matters related to the
repository, and for agsisting in the
presentatien of State, tribel, and local
parspectives to DOE. The beneficiary te
a benefits agreemeot must waive ita
right to disepprove the recommendation
the site for a reposttory and its rights
to certein impact assistance under
Sections 1168 and 118 of the NWPA, a3
amendsd. Ta date, the State of Nevada
hes declined DOE'= offer to segotiate a
henefits agreement. In 1949, the State of
Nevada requested $23 millisn for work
on Yucca Mountain. Cangresg
sppropriated $6 million and suthorized
DOE to relesse an additional $6 million
at the discretion of the Secretary on the
basig of good faith efforts of the State te

allow technical investigations to begin
at the site. e o
The NWPAA introduced severzl new
organizational entities to the repository
progrem with responsibilities that may
contribute to resolving concerns of
Federa}, State, and local governments
involved in the program. Under sectioo
503 of the NWPA A, the Nuclear Waste
Technical Review Board [NWTRB) is to
evaluate the technicel and scientific

"validity of DOE activities under the

NWPAA. includimg site characterization
and activities related to packaging or
transportation of spent fuel. The
NWPAA also esteblished the Office of
Nuclear Waste Negotiator, who is to
seek to negotiate terms uader which s
Stete er Indian tribe would be willing 1o
host a repository or MRS facility at a
technically qualified site. Ameng the
duties of the Negotialer is consultiation
with Federal agencies such ss NRC on
the suitability of any potential site for
site characterization.

Secretsry of Energy James Watking
has emphasized the importance of the
Negotialor to ihe success of the
program. A Negotistor couid contributa
i the timely success of the repository
program by providing an alternative site
to the Yucca Mountain site thel would
still have to be technically acceptable,
but tat would enjoy the advantage of
reduced institutional uncertainties
rasulting from opposition of State or
affected Indian tribes. The President
nominated and the Senate recently
confirmed David Leroy to he tha
Negotiator.

An additional measure which may
facilitate documentation and
communication of concerns related to a
repository is the Licensing Support
System (LSS). The LSS is to provide fuil
text search capability of and easy
access to decuments related to the
licensing of the repository. Although the
primary purpoge of the LSS is to
expedite NRC's review of the
construction anthorizatice appiicatice
for a repository, it will be an effective
mechanism by which all LGS
participants, including the State and
local gavernments, can acquire early
aceess to documents relevant to a
repository licensing deciaion. DOE is
responsible for the design, development,
procurement and testing of the LSS, LS5
design end development must be
conststant with objectives and
requiternenis of the Commission’a LSS
rulemaking and must be carried out in
consulialion with the LSS Administrator
and with the advice of the Liceasing
Support System Advisory Review Panel.
NRC (LSS Admiristrator] is responsible
for the mansgement and operation of the
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LES after completion of the DOE design
and development process.

Procedures for the use of the LSS are
part of revisions to 10 CFR part 2, NRC's
Rules of Practice for the adjudicatory
proceeding on the application to receive
and possesa waste at a repository.
These revisions were the result of a -
"negotiated rulemaking” process in
which affected parties meet to reach
consensus on the proposed rule, The
members of the negotiating committee
included: DOE; NRC; State of Nevada;
coalition of Nevada local governments;
coalition of industry groups; and a
coalition of national environmental.
groups. The coalition of industry groups
dissented on the final text of the
proposed rule, but the negotiating
process enabled NRC to producaa
proposed rule reflecting the consensus
cof most of the ifiterested parties on an.
important repesitory licensing issue:

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

Givan the difficult nature of siting a
repository, the Commisaion believes that
the NWPA, as amended, has achieved
the proper balance between providing
for participation by affected parties and
providing for the exercise of
Congressional authority to carry out the
national program for waste disposal,
The NWPAA provides adeguate
opportunity for interaction between
DOE and other Federal agencies, States,
tribes, and local governments such that
concerns can be presented to DOE for
appropriate action. Both the NRC and
the State or tribe can exercise
considerable prerogative regarding
repository developmant. The State or
tribe may disapprove the
recommendation that the site undergo
repository development. This
disapproval can be overridden only by
vote of both houses of Congress within
50 days of continuous session. If the
State disapproval is overridden, DOE
may submit an application for
authorization to construct the
repository, and, if approved, a
subsequent application to receive and
possess waste for emplacement. NRC
will make decisions on the license
applications according to the
requirements of its statutory mission.

Despite the complexity of the overall
proceas and the strong views of the
participants in it the Comunission sees
no compellirig reason to conclude that
current institutional arrangementa are
inadequate to the task of resolving
State, Federal, and local concerns in
time to permit & repository to be
available within the first quarter of the
twenty-firat century.

ILA.3.b. Continuity of the management
of the waste program

At the time the Commission issued its
1984 Waate Confidence Deciaion, the
posaibility that DOE functions would be
tranaferred to another Federal agency
was cited aa the basis for concerns that
the resolution of the radioactive waste
disposal problem would likely undergo
further delays. The Commission
responded that in the years since the
Administration had proposed to
dismantle DOE in September 1961,
Congresa had not acted on the proposal.
The Commission further stated that aven
if DOE were abolished, the nuclear
waste program would simply be
transferred to another agency. Tha
Commission did not view the potential
transfer in program management as
resulting in a significant loss of
momentum in the waste program. Tha
Commission also concluded thal the
enactment of the NWPA, which gave
DOE lead responsibility for repository
development, further reduced
uncertainties aa to the continuity of
management of the waste program.

Section 303 of the NWPA, did,
however, require the Secretary of
Energy to “...undertake a study with
respect to alternative approaches to
managing the construction and
operation of all civilian radigactive
waste facilities, including the feasibility
of establishing a private corporation for

responsiva to regulatory control than a
Federal executive agency.

Commenting on the AMFM Panel’s
report in-April 1985, DOE recommended
retaining the present management
structure of the waste program at least
through the siting and licensing phase of
the program. Congress did not take
action to implement the Panel's
recommendations, and DOE's
management of the waste program has
remained uninterrupted.

By enacting the NWPAA, Congress
effectively reaffirmed DOE's continued
management of the waste program.
Congress did not revise DOE's rola as
the lead agency responsible for
development of a repository and an
MRS, Congrass did establish several
new entities for the purpose of advising
DOE on matterg related to the wasie
program, such as the NWTRB and the
Review Pangl, to be established if DOE
and a State or tribe enter into a benefits
agreement undar Section 170 of the
NWPAA. Congress provided further
indication of its intent that DOE
maintain management control of the
waste program for the foreseesble future
in requiring, under Section 161, that the
Secretary of DOE “..report to the
President and to Congress on or after
January 1, 2007, but not later than
January 1, 2010, on the need for a second
repository.” |

This is not to saay, however, that there
have been no management problems in
the DOE program. Since the enactment
of the NWPA in 1983, only one of the
five Directors of DOE's Office of
Civilian Radicactive Waste
Management (OCRWM]) has held the
posilion on a permanent basis.

" Inadequate progress toward an

operating repository has concerned
several Congressional observers,

such purpose.” To carry out this. AN including Senator [. Bennett Johnston,

uirement, DOE-establistied th:. Ps
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corporation as the preferred alternative
on the basis of criteria developed by the
Panel for an acceptable waste
management organization. In particular,
the report indicated that a public
corporation would be stable, highly .
mission-oriented, able to meintain
credibility with stakeholders, and more

Chairman of the Senata Energy and
Natural Resources Committee. In
February 1989 confirmation hearings for
then-Secratary-of-Enargy-designate
James Watkins, Senator Johnston
strongly criticized mounting cost
projections and lack of progress in the
program, and called for rew and
stronger management.

In the November 1985 Reassessment
Report, DOE discussed several new
initiatives for improving its management
of the repository program. The
initiatives include “direct-line” reporting
from the Yreca Mountain Project Office
to the Gffice of Civilian Radioactive
Waste Management (OCRWM]}, and an
independent contractor reéview of
OCRWM management structures,
systems and procedures to identify
program redundancies, gaps, and
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strengths, The DCRWM ia also
implementing improvements in the
overall Program Management System,
the QA program, and establishment of
program cost and schedule baselinea,

Whether the management siructure of
tha repository develapment program
should in fact ba changed is  decizion
beet left to others. The Commission
believas thal a finding on the likaky
availability of a repository should take
managemnent problems inta account, bat
fiods no basis to diminish the degree of
assurance in its 1984 conglusion on this
issue. Eventa since the submisaion of the
AMFM Panel report do not indicaie thet
there will be a fundamental chienge in
the mnﬁnuig:l’ the management:
struciure of the program eny time soom.
In additon, it cannot be assumed that
the program would ancounter '
significantly leas difficulty with & new
management structure than it would’
continuing ynder the present cne. Undsr
either acenario, hiowever, the--

: Colg:msmn Baligves it would by more,
prudent to Gt reposil aticns
after the mmm %re it
Neither the problems of a new:;:
management structrire nor thoss:of the-
existing one are likely to prevent the
achlevement of repository operations.
within the first quarter of the next
century; however.

ILA.3.¢, Continued funding of the

nuclear waste mansgement prt{Er '
authorized

Section 302 of the NWPA
DOE to enter into contracts with
generators of electricity from nuclear -
ragactors for payment of 1.0 mill (0.1 cent)
per kilowatt-hour of net electricity
generated in exchange for a Federal
Governmen! commitment to take title to
the spent fuel from those reectors. In the
1984 Waste Confidence Decision, the
Commission notsd that all such '
contracte with utilities had been
executed, After the 1984 Decision, then-
President Reagan decided that defenae
high-level wsates are to be collocated
with civilian wastes from commercial
nuclear power resctors. DOE's Office of
Defanse Programs is to pay the Full coat
of disponal of deifensa waste in the
repository,

DOE is required vnder Section
302[a](4} of the NWPA, as amended,

"..annually [to] review the amount of
the feex..to evoluate whether collaction
of tha fees will provide sufficieat
revenues to offset the coss..." In the
June 1987 Nuclear Waate Fund Fee
Adequacy Report, DOE recommended
that the 1.0 mill per kilowatt-hour fee
remain unchanged. This assessment was
hased on the assumption that an MRS
Facility would open in 1998, the first
repository would open in 2003, sod tha
second repository in 2023. These

assumptions do nol refleci changes in
the waste program brought sbout by the
NWPAA enacted in December 1987,
Two such changes with significant
potential impacis were the suspension
of site-apecific activitiea related to the
second repository until at least 2007,
and the linksge between MRS
consiruction and operation and Lha
granting of a repository construction
suthorization, which will probably ocenr
no earlier than 1888,

DOE has not issued a fes adequacy
report since the June 1887 report. When
the updated m is relsaged, it is-
axpected to t averall program cost
savings to the utilitiea resulting from: {1}
limiting site characterization activities
to a single site at Yucca Mountain, NV
and (2) the DOB Office of Defense
Programs’ sharing ather program costeg
with generators of electricity *...on the,z
basis of numbers of waste caniaters
handled; the portion af the repository
uwsed for civiiian or defense wastu..an&
the use of various facilities at the' * A
repository,” in addition ta paying for:. ‘p

activities solely for disposing of defetissg
wastes. An additional factor which m%q

eventually also contribiute to the over
adequacy af Nuclear Waste Pund fees
the likelihood thiat & gignificant num|

reactor operating lifetimes beyond Ili‘éfr
current OL expjrntlnn dates. OL rens

which Nuclear Waate. Fund fees

baadiusmwmuamtocoveranf é

future lmnau in per-unit coats of wiste
m ipogsal. It iy expected
that the new upoumy reflect a recent |
Court dectsion which found that fees
paid into the Nuclear Waste Fund:
adjusted b0 refieel tranamission and
distritudon lonses,

THY Commission recognizes the
potential for-program cosl increases.
over egfitiates in the 1587 Nuclaar
Wasté Pund Pee Adequacy Report. If
thnroﬁasigﬁﬁcantde]ayhnpgﬁtory !
airuction, for example, it is

: coste aasociated with at-
reamt dry cask storage of spent fuel, if
'chnnothau a facility availabla

fed in the NWFA. These costs
d'be furthier increased if ong or
meore Ileenue was to become insalvent
and DOE was required to assume
responsibility for storege at affected
esaciors before 1006

In the event of insolvency, DOE would
still hava sufficient funds to take aver
responsibility for managing spent fuel
until a repository is available, Because
spanl fuel disposal costs are diractly
related to th.e smount of electricity

V' o its one-time contribution:to (i
p DOE iu m B

aof utilities will request renawais of:; ?(

LS

= ooy RN

generated. with contributions to the
NWF based on a kilowatt-hour
surcharge that must be paid in short-
term installments, utilities can be
presumed to be mostly up-to-date with
their contributions. it is highly unlikely
that a utility would jeopardize ita
contract for spent fue!l disposal with
DOE by defaulting on a periodic
payment o save a few million dollars.
Even if a utility weare to defauit, it would
not be mnch in arrears for its speol Fuel
befare it would trigger close DOE
scrutiny and miligative action. ¢
Larger amounts in defaul} could
possibly oceur with those relstively few
utilities that have not paid their fulf
share of pre-1983 coliections. This issue
erises because sevsral tilitisa elected
to defer payment for spent fuel
ganerated prior to Apnl 1983 into the
fund and, ingtead, themselves hold the
money that was collected from
ratepayers for the cae-time fee. DOE's
Inspector Geaeral believes that soms of
those utilities may not be able to make -
their payments when due. The NRGx,.
understands from OCRWM stalf that,. %
a muclear utility licenaee were'to defa

preduded from:acceping

{sgus is ons uf equ:ty—tha! is, will'a
utility and its customers and investers
or U.S. taxpayers andfor other utilities
ultimately pay for disposal of spent fuel
+ geaerated prior to April 1983, The

4 Commission does not believe that a
licensee’s potential defeult has a direct
hearing on the Commission's Waste
Confidence Decision.

The full impact of the program
redirection resulting fram the NWPAA
and the outlook for the timing of
repasitory availability will continue to
be assensed annuatly. If it does appear
that costs will exceed available funds,

ble to assume tha! construction ¢ “ there ig provision in the NWPA for DOE
i} sacalate. There may algo be Cto requsst that Congreass sdjust tha fee

to ensure full-cost recovery. Thus, the
Commission finds no reason for

B changing its basic conclusion ihal'!1 tha
g spen Ulong-term funding provisions of the Act
i fuel by the 1998_1,, should provide adequate financial

support for the DOE program,

ILA.3.8. DOE's schedule for reposilory
devaiopment -

Al the time thal the 1984 Wasle
Confidence Decision was issued, the
Nuclear Wagte Policy Act of 1082,
enacted in January 1983, had been in
effect for less than 20 months, The
NWPA had established numarone
deadlines for various repository
program milestones. Under section
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112(L)(1)(B). the NWPA get the schedule
for recommendation of sites for
charactarizabion no later than January 1.
1985. Section 114{a}{2) specified that na
later than March 31, 1987, with provigian
for a 12-month extension of this
deedline. the President was to
recommend to Congress one of the three
charactarized sites qualified for an
application for repository construction
authorization, Under section 114(d}),
NRC was tg igsue its decision approving
ot disapproving the issuance of &
construction authorization'not later than
Ianuary 1, 1989, or the expiration of
three years aftar the date of submission
of the application, whichever occurs
later. Section 302{a){5}{B) required that
contracts betwsan DOE and utilities for
payments to the Waste Fund provida
that DCE will hegifi dispoaing of gpent
fual or high-level wasta by January 31,
1994, .

In little more than o year after
enactment, the schedula astahlished by
the NWPA hegan proving to he
optimistic. In the reference acheduls for
the repository presented in the April
1984 Draft Mission Plan, for example,
DOE showed a slip from January 1988 to
August 1993 for the decieion on
canstruction authorization

In the 1984 Wasta Confidence
Deciston, the Commission recognizad
the possibility of delay in repository
availability bayond 1998, and did not
define its task es {inding confidence that
a repaository would he avaitahle by the
1998 mileatone in tha NWPA, The
Commission focused instsad on tha
question of whether a repository would .
be svailahle by the yeare 2007-2009, the
data citad in the court ramand ae tha
expiration of the OLs for the Vsrmant
Yankee and Prairie Ialand reactors, The
NRC helieved that the NWPA increased
the chances for repository avail ability
within the first few ysars of the twenty-
first century, by specifying the means for
resplving the institutional and technical
issues most likely to delay repository
completion, by estahlishing the
for complience with NEPA, and by
setting requirements for Federal
sgencies to cooper;ﬂtn with DOE in
meeling program milestones. Fin
that no tund amental fechnical e
breakthroughs were necessary for the
fepository program, ths Commission
predicted that “,.selection and -
charecterization of suitable sites and
construction of reposilories will be
accomplished within the general time
frame established by tha Act [1998} or
within a few years thereafter.” -

In January 1967, DOE issued a Draft
Mission Plan Amandment to apprise
Congress of significant developments .

and proposed changes in the repository
program. In the Draft Amendment, DOE
announced a five-year delay in its
schedule for repository availability from
the first quarter of 1994 to the first
quertar of 2003. DOE's reasons for tha
delay inciudad the need for more ime
for consultation and interaction with

" States and Trihes, the requirement in

DOE's 1987 hudget that funds not be
used for drilling exploratory shafts in
1987, and the aeed for maove information
than previcusly planned for aite
selectian and the license application.
The 1987 Draft Miseton Plsn
Amendment get tha second guarter of
1988 ae the new date for exploritory
shaft constraction at the Yucca
Mountain site. When the final 1987
Mission Plan Amendment waa .
submitted to Congress in June 1987, the -
echedule for ehaft sinking at the Yucca

Mountain site had slipped six months ta -

the fourth quarter of 1938, Congress did

not take action to approve the June 1987 .

Misgion Plan A.nendment as DOE had
requested.

On December 22, 1987, the NWPAA
wap anacted. The NWPAA had itg major
impect on the repository program in -
suapending site characterization
activitiss at the Hanford and Deaf Smith
County sitas and authorizing DOE to
characterize the Yucca Mountain gite for
development of the firat repository.

DOE subsequently issusd the Draft
1988 Misgion Plan Amendment in Juna
1988, to apprise Congress of ite plans for
-implementing the provisions of tha )
NWPAA. In the Draft 1989 Mission Plan
Amendmant, DOE's schadule for shaft
sinking at Yucca Mountain had elipped
another six montha to the second
quarter of 1989. Since the NRC
puhlished the Proposed Waate
Confidance Review {54 FR 39787) for
comment, the schedule for shaft sinking
has been changed from Novemher 1969
to Novemhber 1992, Issues requiring DOE
attention befora eite characterization
can begin have beea identified, and It is
posstbie that additional issnes affscting
DOFE'’s readineses will come to light.
However, DOE has made progress in
complating (}A plans since September
1989, and it ts reasonable to expect that
study plans and technical procedures
needed for surface-based testing will be
ready in tima for testing to begin hy
January 1991, :

Heretofore, tha repository schedule
hes atways been agressive and highly
success-orianted. In commments on the
Draft 1988 Mission Plan Amendment, the
Commission noted that the schedula has.

" not atlowed edequately for

contingencies, and thet, given the -

_compression in the achedila for naar-

term program milestones, DOE had aot
shown how it would be ahle to meet the
2003 milestons for repository operation.
‘The revised schedule announced in the
Novemher 1989 Reassessment Report
includes a new refereace schedule for
the restructured repository. MRS, and
transportation programs. Under the
restructured program, the acheduls for
submittal of a constructioa authorization

‘applicetion to NRC has besn extended

from 1965 to 2001, and the schedule for
repository operation at Yucca Mountain,
if that site is found to he suitebls, is
2010. DOE helieves that this reference
schaduls i3 the first repository program
schedule since passage af the NWPA

- that is based on a “rzalistic assessment

of activity duration and past
experience.” The new schedule allows
maore Hime for scientific investigations
than earlier achadules. NRC believes
that the restructured program has been
responsive to NRC concerns that the
quality and completeness of site
investigations were heing compremised
in order to satisfy unrealistic schedule
requiremants.

Another potential source of delay in.
repogitory availahility may arise frem
NRC regulations. Given the revisad
schedule, howsvar, the NRC doea not
helieve thie ig likely. The Commission
beliaves that current NRC rules are fully
adequate to permit DOE to proceed to
develop and suhmit a repository license
application, but further clsrificatioa of
thesa niles is desiratile to reduce the
time needed to canduct the licensing
proceading itself. In order to meet the
three-year achedule provided in the
NWPA for a Commission decision on
repository construction authorization,
the NRC staff has undartaken to refine
its regulatory framework on a schedule
that would permit DOE to prepare end
submit an application for repusitory
construction authorization under its
current achedule. Tha Commission fully
intends to avaid delaying DOE's
program, while working to reduce the
uncertainties in NRC regulatory
requirements that could become
conientions in the licensing proceeding.
Even if there are any delays resulting
from a need for DOE to accommodalts
more specific regulatory requirements in
it site characterization or waste
package developmen! programs, the
Commission ts confident that the time
savings in the licensing procesding will
more than comperngate for them.

In view of the delays io axplorato
shaft axcavation aince the 2003 date for
repogitory availability waa set, the
Commission beliaved it was optimistic
to expect that Phase 1 of repository
operations would he abls to begin hy
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2003. As DOE's schadule for repository
avallablhly has slipped a year and a
half since the date was changed from
1993 to 2003, tha earliast date for
repasitory availability would probably
be closer to 2005, Given additional
delays in shalt sinking and DOE's

revised program schedule, NRC believes

that 2010 is the earliest date for
repository availehility et Yucca
Mountain. Yet, the Commission
recognizes thet DOE is committed to
improving tbe schedyle where possible
without sacrificing quality and
completeness of scientific -
investigations. :

An inatitutional {ssue thet may further
BPA standatds for dispesal of spent ik
slan spent

and high-level waste. Thasa standards’™
are required under section 121(e} ef the:
NWPA, Under 10 CFR section 80.133,
NRC'e averall Eumhm mtamn%
performance o

”’“ﬁ&i‘:ﬁ“ﬁ#“"”“  whistt

eng ar system, w

includes the wastw package, multﬁo
designed to assure thet releases of
radipactivé malerials to thie eccessible
environment, following permanent:’
closure, conform to EPA's standards. 40
CFR part 191, the EPA standards; fiist.
became gffective in Novamber 1908 In-
July 1967, the 11.8. Court.of Appeals for.
the E;i;stm(:ircnil vacatad and
o  for fnrlhsr..prmdings 3
of the high-level radicactive waats _
diaposal standards. As noted e
aforementioned: kAL, the sﬁndahia
have not been refésiied.” -

A significant modification in the
raissued EPA standard may sffect tha
schedula for completing the desim of
the waste pa and engine
barrier to ths extent that

charscterization plans for dam

compliance with 40 part 19
}xased an lhe. ila nda m ;

, orlgmal EP& gta :
y thatif the EPA sfs
significanﬁy W

The Commission believes thei m
approach is reasonable Much of tlu’

1mrtance ol mg he. rspuilory
for waste Hisposal as early as safely

- altheugh it is not impossihle th

practicable, it would be inappropriate
for DOE to suspend work on o<
development of engineered barriers

-

e ]
pending relssuanca of the standards, * yo

unless EPA had given claar indications
of major changes in them. P

Another posaibility is that, regardless ‘;_

of any changes in the repromulgated
EPA standards, theywillbeliﬂgatedm

necessary to protect public health and
safety, NRC further stated that the
adequacy of a site for construction
autharizatisn would ultimately be
determined in a licensing proceeding,
and that NRC would only license e site
thet satisfied NRC licensing
requirements. As described next, the
Commigsion believes that the NWPAA
contains numerous provisions to ensure

Federal court. % tobe &
the case, however, on ny thet e technically accepiable site will be

van lha currcnl DOI?. progam
schedule, and assuming thet the QA
program can be qualified and - surface-
based testing begun within the neéxt
year, the Commission finds lhab oy

repository at Yucca Mountain will be
available by 2007-2008, it is mﬂmy
that the earliest dete fora

* there is 2010. Lfnos:temmfnmﬁis the

Yucca Mountain site is unsuitabl¥, and
if DOE makes this deiermination by the

year 2000, the NRC heliaves that
repository at another sils could he °
available within the first quarter’af thie
oext-century. The Commieaion wl;u;\;?
reevaluate thesa dates d et
scheduled Waste Confidence Review in
109985+

ILB. Reievant Issues That Have Arisea
since the Cammisgian’s Ongma!
Decisian

ILB.1. NRC stated in 9-14-87
correspondence Lo Sen. Breaux an
pending nuclear waste legislation that
under a progroum af single site
characterizotion, *...there may be a
grecter potential for delay of ultimais
operation of a repository than there is
under tha curreni regime where three
sites will undergo at-depth
choracterization before a sile iz
selected.” Ta what extent does tha
NWPAA raise uncertainly abou! the
fdentification of a technically

-aoegptable site and poteatiol delay in

repository availability by limiting sila
characterization lo a single candidate
site (Yucca ML} and by raising the
possibility that a negatioted agreemeni:
migh! influence repository site
selection? Does this uncertainty affect
confidence in the availability of o
reposilary by 2007-20087

In providing comments to Congress on
proposed amendments to the NWPA,
NEC took the posilion that simultaneous
site charecterization of three sites, as
refuired hy the NWPA, waa not

[ —_

that DOE is authorized to undertake,
The Amendments Act estehlishes a
Nuclear Waste Technical Review -Board
composed of individuals recommended
hy the Nationa! Academy of Sciences
and eppointed by the President to
evaluate ihe scientific validity of DOE
activities, including aile characterization
activities, and ta report its findings al
least semiannually to Congress and
DOE. The Amendmenta Act also
provides funding for technical
assistance to States, tribes, and effected
units of local government. Finally,
section 160{]] of the NWPAA provides
that “Nothing in this Act shali he
construed to amend or otherwisa detract
from the licensing requirements cf the
NRC established in Title II of the Energy
Regrganization Act of 1974 (42 U.5.C.
5841 et seq.).” In providing for these
reviews and in realfirming NRC'a
licensing euthority, the NWPAA ensures
ihat a candidate site for a repositary
must satisfy all NRC requirements and
eriteria for disposal of high-level
radioactive wastes in licensed geologic
repositories.

Saction 402 of the NWPAA
establishes the Office sf the Nuclear
Waste Negotiator. The duty af the
Negoliator is to eftempt to find a State
or tribe willing to host & repository or
MRS st a technically qualified site. The
Negotiatar mey solicit comments from
NRC, sr any other Federal agency. on
the suitability of any potential site for
site charecterization. Section 403(d}4)
strengthens the Commission's
csnfidence thal e technically acceptable
site will be identified by providing that
DOE may construct e repository ata
negetiated site only if authorizad hy
NRC. Given these safeguards on
selection of & technically acceptahle
gite, the Commission does not conaider
that the posaibility of a negotiated
agreement reduces the likelihood of
finding a technically qualified site.

The Commission raised the concern ss
early as April 1987 thet under a program
of single-site characterization, there

Ioliaves thatanst sulIT NTEAHon will still #identiﬁed_
i nat - The NWPAA does not reduce tha
: -mded- "scope of site charscterization activities

could be considerable datay while

al T ant s - -
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characterizatien was completed at
anather site or glate of sites if the .
initially chosen site was found -~
inadequate. By terminating site ~
characterizatien activities at alternativa
sites to the Yucca Mountain site, the-
NWPAA has had the effect of increesing
the patential for delay in repository -
availability if the Yucca Mountain site .
praves unsuitable, The provizian in the
NWPAA for a Negolistar could reduce
the uncertainty and assaciated delay in
restarting the repositery program by
offering an alternate ta the Yuccs
Meuntain site; but at the time of this
writing, a Negotiatar has nat been
appointed,

It should be nated here that the
repositary program redirectien under the
NWPAA does not, perse. have a .
significant impact an the Cammission’s
assurance of repasitary availability by
-2007-2000, the relevant dates in the
ariginal Waste Confidence Proceeding,
or on availahility by 2010, DOE's current
date. The Commission's reservations
about affirming this timeframe derive -
fram ather cansiderations, including
delays in sinking shafts and the
potential for ether dalays in meeting
program milestones, that wouid have
arisen witheut the NWDPAA,

Tha Amendments Act dnes, hawevs,
effectively make it recessary that Yucea
Mcuntain be found suitable if ths 2007-
2009 or 2010 timeframe is to bs met; this’

targst period would elmost certainty he

unachievahle if DOE had o begin
screening ta characterize and license
anocthar site. Thus, confidence in
repository availability in this persiod:
would imply confidence in the
suitability of Yucca Mountain. The
Commission doas nat want its findings
here to constrain in any way its.
regulatory discrelion in a licensing -
pruceeding. Therefora, the Commission
declines to reaffirm the 2007-2009 .
timeframe in the original decision or ta
affirm the surrent 2010 data for -
repasitory aperation.

i18.2. In the Draft 1988 Mission Plan
Amendment, DOE stoted that *..the

data indicate that the Yucca Mountain
sita has the patential capacity ta accept
at least 70,000 MTHM {metric tons
heavy metal equivalent] of waste. but
only after site characterization will it be
possible to determine the total quantity
nf wasta that.cauld be accommodated at
this site.” h '

a. Do the igsues of limiled spent fusl =

copacity at Yucca Mountain, indefinite

suspension of the second reposilory -

program, and the likelihood thot o
more than one repository will be. -

available by 2007-2008 vadermine the -

NRC's 1884 assurance that “sufficient
rapository capacity will be evailable
within 30 years beyond expiratioa of
any reactor aperating license o dispoge
of existing commerciol high level
radioactive wasie and spent fus!
originating in such reactor and
Benerated up to that time?"

b. Is thera sufficiant uncertainty in total
spent fuel projections (e.g. from
extension-af-fife iicense amendments,
repewal of operoting licenses for an
additiomal 20 to 30 years, or a new :
zeneraifon of reacior dezigns) that this
Waste Confidence review should
consider the institutional uncertainties
erising from having o restart o second
repository program? .

H.B.2.a. Although it will notbe
possible ta determine whether Yucea
Meuntain can accommodate 70,000
MTHM or more of spent fuel until after
site characterization, the Commission -
doas not believe that the question of -
repositery capacity at the Yucea :
Mountrin site should be a majar Factor
in the analysie of Finding 2, This is -
because tt cannot he assumed that
Yucca Mountain witl uitimately undergo
development a3 a repositary. The
generic issue of repository capacity does
add o the potential need far more than
ane repository, however.

As noted earlier, the NWPA
established deedlines for major
milestones in the davelapment ef the
first aad the secand repository :
programas. The Act also required NRC to
iasue a final decisian on tha
construction autherization application
by January 1, 1868 far tha first . :
repasitory, and January 1. 1992 far the
second [er within three years af the date
of submission of the applications,
whichever ccourred later). The july 1984
Draft DOE Mission Pian set Januars
1998 and October 2004 es ths dates for -
commencement sf waste emplacement
in the first and second repositories,
assuming that Congreasional . .-
autharization was obtained to construc
the second repasitary.

Thus, at the time the 1983 Waste
Confidence Decision wes issued, DOE
was euthorized and diret:tetzt to casry out
twa repasitory programs under &
schedule te make both facilities
apsrational by 2007-2008. DOE and NRC
were also working under the coustraint,
still in force under the NWPA as’
amended, that no mare than 70,000
MTHM may be emplaced in the fiest
repository before the second iain =~ -

operation. Becanse DOE estimated at
the time that commercial U.8. puclear
power plants with operating licanses ar -
construction permits would discharge a
total 160,000 MTHM of spent fuel; it
appenred that at least two repositories
waguld be needed. :

In the 1984 Waste Confidence
Dacisior, reactors were assumed lo
have a 40-year apsrating lifetime. and
bacauge the sariieat licenses were
issued in 1859 and the early 1960's, the
eldesl plants’ licenses wsre due to
expire as early as 1999 and 2000, as
discussed in more detail belaw.
Althnugh it was expected that at least

- one repository would be availabls by

this time, thete was alse a limit as to
how quickly spent fuel could be
accepted by the repository. DOE had
estimated that waste acceptance rates
&f 3400 MTHM par year couid be
achieved after the completion of Phase 2
of the first repository. This rate could
essentially deuble if two repositnnies
were in operation. At 8000 MTHM/year,
it was estimated that sil the anticipated
spent fuel could be emplaced in the two
repositories by abaut tha year 2628. This
was the basig for the Commission's
pusitisn that sufficient repository
capasity would be avsilable within 30
years beyand expiratinn of any reactar
OL ta dispose of existing commercial
kigh level waste and spant fuel
originating in such reactor and
generated up to that time.

In May 1388, however. DOE
announced an indefinite pastpanement
of the sacand repasitary program. The
reasons far the postponement included
decreasing fnrecasts of spent fuel
discharges, as well 83 astimates thata
second repository would rat be needed
a8 soon as originaliy supposed. With
enactment af the NWPAA in December
1987; DOE was required to terminate all
site-specific activiies with raspect to a
second repository unlass such activitiee
were specifically authorized aod funded
by Congress. Tha NWPAA required
DCE te raport to Congress na ths need
far a secand repositary on or after
janruary 1, 2007, hut oot later than
January 1, 2010,

Current DOE spent fuel prajections.
based on the assumption of nn new
reacter orders, call fnr 87,000 MTHM to
have been generatad hy the year 2038,
inciuding approximately 9006 MTHM of
defanss high-laval waste. With the
Likelihood that there will be reactar
lifstima extensions and renswals,
hawever, the ce-new-arders case
probably underestimatas total spent fuet
discharges. Algo, the NWPAA did not
change the requirement that 8o mora
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than 70,000 MTHM could be emplaced in -

the first repository before operation of
the second. It therefore appears likely
that two repositories will be needed to
digpose of all tha spent fuel and high-
level waste from the current generation
of reactars, unless Congress provides
statutory relisf from ths 70,000 MTHM
limil, and the first site has adaquate
capacity to hold all of the spent fuel and
high-level wasta generated. The
Carnmission believes that if the need far
an additions) repoaitory is established,
Congress will provide, the needed

institutianal support snd funding, as it .

hay for the first repository. - -~ .
Forall but a few licensed nuclear

power reactors; OLs will not expire until

some time in the first three decades of

the twenty-first century. Several uttlities. -

are currenily planning to have their OLs-
renewed for ten ta 30 years heyond the
original license expiration. At thesa
reactars, currently available gpeat fuel
storage alternattvaa effectively remove
storage capacity as a potentia

restriction for safe operations. Far thase
reasons, a repogitary is aot needed by
2007-2009 to provide disposal capacity
within 30 years beyond axpiration of
most OLs. If work is begun on the
second repository program in 2010, the
repository could ba available by 2035,
scearding to DOE's estimale of 25 yearn
for the time it wtll take to cerry outa-

. program for the second repository. Two
repogitories available in approximataly .
2023 and 2035, each with acceptance .
rates of 3400 MTHM /year within several
years after commencement af . . -
opsrations. would provide assurance
that sufficient rapesitory capacity will
pe available within 30 years of OL
expiration for reactars to dispose of the
epent fuel generated at their sites up to
that time. '

“There are several reactors, however,
whose OLs have already expired ar are
due to expire within the gext few years,
and which are now licensed or will be
licensed only to possess their apent fuel.
if a repositary is not available until
about 2025, these reactors may be
exceptions ta the secand part of the. .

Cammisaion'a 1384 Finding 2, which wail

that sufficient repository capacity will-
be available within 30 yaars bayond the
expiration-of any reactor OL to dispose
of the cammercial high-level waste and
spent fuel originating in such reactor
and ganerated up to that time. - -

The basis for this secand part of
Finding'2 has twa components: (1) a
technical or hardware component; and
{2) an institutional componant. The
technical component relates to the
reliabifity of storage hardware and
-engineered structures to provide for tha

safe storage of spent fuel. An example - -

would bhe the ahility of spent fuel
asgsemblies to withstand corrogion
within spent fuel storage pools, or the
gbility of cancreta structures to maintain
their integrity aver lang perieds. In the
1984 Decision, the Commission found
confidence that availahie technology -
could in effect provide for safe storage
of spent fuel for at least 70 years.

The Commission’s vae of the
expressian 30 yasrs beyond expiration
of any reactor operating license” in the
1984 Finding was based on the
understanding that the license - ..

" expiration data refsrred to the -
scheduled expiration date at the time . ..
‘the license waa issued. It waa also °

baged on the understanding that, in. -
erdar to refuel the reactor. some speni
fusl would ba discharged from the-
reactor within twelve to eighteen
montha alter the start of ful} power
operation. o
Thus, the Commission understood
that, depending an ths data of the first -
reactor outage for refueling, some spent
fuel would be atored at the reactor site
for most of the 40-year term of tha
typical OL. In finding that spent fuel .
could be safely stored at any reactor site
for at least 30 years after expiratios of
the OL for that reactor, the Commissian
indicated its expectation that thas total
duration of spent fuel storage at any
raactor would be abowt 76 years. .
Taking the garliest licensed i:ower
reactar, the Drasden 1 facility Heensed -
in 1959, and adding the full 40-yaar. -

. aperating Heense duration fara .

schaduled license expiration in the yeer
1999, the Commission's finding would
therefore enteil removal of all spent fual
from that reactor to a repository within
the succeeding 30 years, or by 2029. .
Even if a repository were not available
unti] the end of tha first quarter of the
twenty-first century, DOE would have at
ieast four years to ship the reactor's 883

' apent fual asssmblies, totalling 7¢ metric

tons initial heavy metal (MTIHM], from
Dresden 1 withont exceeding the
Commisaion’s 30-year estimate of the
maximum time it wauld iake to dispose
of the spent fuel generated in that -
reactor up to the time its OL expired.
{MTIHM is & measure of the mass of the

- uranlom in the fue! {or vranium and .
plutoniumy if it is a mixed oxide fuel) at .

the tims the fuel is placsd in the reactor-
for irrediation.) -
Considering the experience from the
1384 and 1685 campaigns to retumn spent
fuel from tha defunct Weat Valley.
repracessing facility to the reactors of
origin, 70 metric tons of BWR spent fuel

can eaaily be shippad within four years,

The first cempaign, invalving truck

shipments of 20 metric tonsg from West
Valley, NY, to Dresden 1 in Morris, IL,
took eleven months. The second,
invelving truck shipments of 43 tong
frem West Vallsy to the Oyster Creek
reactor in Toms River, NJ, took six
months. {See Cuse Histories of West
Valley Spent Fuel Shipments, Final
Report, NUREG/CR-4847 WPR-88(s811}-
1. p. 2-2.) This estimate asgumes,
moreover, that na new transportation
caskg, designed ta ship larger quantities
af alder, coaler gpent fuel, for example,
would be available by 2025,

-The instituifonal part of the question
concerning the availahility of sufficieni
repaository capanirgll‘required the

- Comrmissipa to make a findingag to

whether spent fuel in st-reactor storage
wouid be safely maintained after the
expirstion of tha facility OL, This
question related to the financial and
managerial capahility for continued safe
atarage snd monitoring of spent fuet,
rather than to the capability of the
hardware involved. The Commission
determined, in Pinding 3 of ity 1984
Decision, that spent fuel will be
managed in a safe manner until
sufficient repository capacity is
avatleble ta assure safe disposal, which
was sxpected under Finding 2 to be
ahaut 30 years after the expiration of
any reactor QL. (See discussion of
Finding 3 balow for additional
discussion af the institutional aspacts of

_ spent fue! storage pending tbe

availahility of sufficient disposal
capacity.} -

The availability of a repository within
the first quartar of tha twenty-first
cantury holds no significant adverse
implicationa for the Commission's
institutiosal concern that there be a0
arganization with adequate wilt 2nd
wherewiihal to provids continued long-
term s+rage after reactor cperation.
This couid be a concern if a significant
number of reactors with significant
quantities af spent fuel onsite were to
discontinue operations indefinitely
between now and 1095, and the utility-
ownera of these reactars did not appear

. 1o have the resources to manage them
- safely for up to 30 yeara pending the

asgumed availability of a repository in
2025. .

No such development is likely. No
licenses for currently operating
commercial nuclear reactars are
scheduled to expire untii the year 2000,
and most such licenses will expire
during tha first two decsdes after 2006,

.{See Nuclear Regulotory Commission

1988 Information Digest, NUREG-1350.
Val. 1, p..33.) The availahility of the first
repository by 2025, and of a second
repository within one ot two dacades
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thereafter, would provide adequate .
digposal eapacity for timely removal of
the spent fuel gensrated at these -
reactors: = "~ s oA
There are several licenseas, however,
wbose authority to operate their =~
commercial reactors has elready heen
terminated. These are Indian Point1,
Dreaden 1, Humholdt Eay, and Lacrossa.
They are 21s0 the only licensed power
reactors that are retired with spent fuel
being stored onsite. Assuming
conservatively that a repogitory does
not hecome operational until 2025, it
appears likely that spent Toel will
remain at thase sites for more than 30
yesre heyond the time their reactors
wera indefinitely shut down, at which
point their operating licenses could he |
considered to have effectively expired,
although they will continue to hold a

posseasion licanse for the storage of the

spent fuel.

In congidering the means end
motivation of the owner of an :
indefinitely retired reactsr to provide
safe long-term storage, the Commission
believes it is useful to distinguish
between the owner with only one
reactor, and the owner of a reactor at s
multf-unit site or an awner with
operating reactors at other sites. In the
case of g retired reactor at & mult-unit
site, the ownar wauld have a clear need
to maictain the safety of starage st the
retired reactor sufficzently to permit
continued generation at the sita. If the
owner of the retired reacter alsa owned
other reactore at other sites, the spent
fuel at the retirad reactor could he
transferred, if nacessary. to tha storage '
facilities of other units atill under active
management. Of the four reactors just
cited, Indian Point 1 and Dresden 1 fit
this descriptton, and the sthling reactors
at their sites are operating under _
licenses that do not expire until well
beyond the year 2000--that is, well
within the post-OL period during which
tha Commission has found that spent
fuel could be safely stored pending the
availahility of 4 repository. ~ -

For the Lacrosse and Humholdt Bay
reactors, the Commission is confident
thal, sven if a repository is not available
within 30 years following their
retirement, the overall safety and
environmental acceptahility of extended
spent fuel storage will alzo be
maintained for these exceptional cases.
Becausa there wili still be an NRC .
Posaesaioa license for the spent fuel at
thesa facilities, the Commission will
retain ample regulatory authority to *
Tequire any meaaures, such as removal
of the spent fuel remaining in storage
Pools to passive dry storage casks, that
might becomie necessary until the fime

that DOE assumes title to the spent fuel
under contracts pursuant to the NWPA,
It should also be borne in mind that” -
Humboldt Bay and Lacrosse are both
small eary reactors, and their combined
spent fuel inventory totals 67 metric tons
of imtial heavy metal. (See Spani Fuel
Storage Requirements (DOE/RL 88-34] -
) t’:lfar 1088, Table A.3h, pp. A15-
A7) If for any reason not now =~
foregeen, this spent fual can no Jonger
be managed by the awners of these
reactors, and DOE must assume
reaponsibility for its managemant earljer
than currently planned, this quantity of
spent fuel i well within tha capahility
of DOE 10 manage ongite or offsite with
available technology. '

Nor doeg tha Commigsion see a
significant safety or environmental
prohlem with premature retirements of
additioaal reactors. In the Commission’s
original Waste Confidence Decision, it
found redsonshle agsurance that spent
fuel would have to ¢pend no mors than
30 yaars in post-gperational sfo
pending the availzhility of a repository. -
For a repository conservatively assumed
to ha availzhle in 2025, this expected 30-
year maximum starage duration remaing

- valid for most reactors, and would be

true for all reactors that were

prema turely retired after 1985, Based on
the past history of premature
shutdowns, the Commission has reagon
to believe that thair likely incidenca
during the next six years will be small
a2 & proportion of total reactor-years of
oparation.

Historically, 14 of the 125 powsr
reactors that have operated in the U.S.
over the past 30 years have heen retired
before the expiration of their operating
licenses. These eariy retirements .
included many low-power = -
developmental reactors, which may
make the ratio of 14 to 125 ' _
disproportionately high as a hasia for
projecting future premature shutdowns.

The Commission is aware of currently
oparating reactors that may he retired -
hefore the expiration of their OLs,_
including: the recently-licensed
Shoreham reactor, which has generated
very little spent fuel; the Fort St Vrain

h-temperature fas-cnoied reactor,
which its gwner plans to decommission;
snd tha Rancho Seco reactor, which has
operated for the past 12 years and may
or may not he retirad. Assuming thet
these and perhapsa a faw more reactors
do retire in tha next several years, their
total spent fuel storage requirements
would not imposé an unacceptahle -
safety or anvironmental prohlem, even * -
in the unlikely sven! that d}l these
reactors’ owners were rendered ©

finaricially of otherwise unablety .~ *

provide adequate care, and DOE wera
required to assumae custody earlier than
currently anvisioned under the NWPA,

Licensed aon-power research reactors
provide aa even mare manageable case.
DOE owns the fuel for almost all of
these reactors, many of which hava
heen designed with lifetime cores that
do not rsquire periodic rafueling. For
those reactors that do discharge spant
fuel, DOE accepts it for storage or
reprocessing, and not mors than an
satimated 50 kilogramsa of such spent
fuel are genergted annuaily.

Thus, given these worst-case
projections, which are nof expectationa.
hut bounding estimates, the Commission
finds that a delay in repository
availability to 2025 will aot reqult in
significant safety or environmental
impacts due to extended post-
operational spent fuel storags. To put it
another way, ths Commission is
confident that, even if a repository wera
not availahle within 30 years after the
effectiva axpiration of the OLs for hoth
currently retired raacters and potential
future reactor retirements through 1995,
the overall safety and environmantal
impacts of extended spent fuel starzge
would he insignificaat.

ILB.2.h. Although it iz clear that there
is uncertainty in projections of total
future spant fust discharges, it is nat
clear that the institutional uncertainties
ansing from having to restart a second

_ repository program should ba

considered in detail in the current
Wasts Confidence Decision review.

License renewals would have the
effect of increasing requirements for
spent fuel storage. The Commission
understands that some utilities are
currently planning to seek renewals for
30 years, Assuming for the eake of
estahlishing a conservative upper bound
that ths Commission does grant 30-year
license renewals, the total operating lifa
of some reactors would be ?0 years, so
that the spent fue! initially generated in
them would have to be stored for about
100 yaars if g repository wera not
available until 30 years after the
sxpiration of their last DLs.

Even under the conservative hounding
assumption of 30-year license renewals
for all reactors, however, if a reposilory
were available within the first quarter of
tha twenty-first century, the oldest spent
fuel could be shipped off the sites of all
currently operating reactors well before
the spent fuel initially gensrated in them
reached ths age of 100 years. Thus, a
second repository, or additional
capacity at the first, would he needed
only to aecommodete the additicnal
quantity of spent fuel génerdted duning
the later years of these resitors’
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operating lives. The availability of &
secand repository wauld permit spent
Fuel teo ba ahipped affsite well within 30
vears after expiration of these resctors’
OLs. The sarne wanld ba true of the
spent fuei discharged from. any new
generation of reactar designs.

In sum, although some uncertainty in
tatal spent fuel projections does arise
fram such developments es utilities’
planring renewal of Ola for an
additional 20 to 30 yaars, the
Commission helieves that this Waste
Cenfidence review need not at this time
sonsider the institutiofial uncertainties
arising from having to restart a secand
repository program, Even if work on the
second repository program is not begun
until 2010 as conlemplatad under currsnt
law, there is sufficieat assurance that a
second repository will be availabla in a
timeframa that would not conatrain the
removal of spent fyel from any reactor
within 30 years of ita licensed lifs for
operation.

i1.B.3. Are early slippages in the DOE
repository program milestones

significant encugh to affect the
Commisaion's corfidence that a
repository will be availahle when
needed for health and safety reaeona?

The 2067-2009 timeframe imposed on
the Commissian by the May 23, 1979
ramand by tha Caurt of Appeals was
based on the scheduled expiration of the
OLs for the Vermont Yankee and Praitia
Island nuciear reactors. Tha specific
issueg remanded to the Commission.
were: [1) whether thare is reasonable
assuranca thal an offsite storage
solution will be available by the years
2007-2009 [the expiretion of the plants’
operating licenses); and, if nol, (2)
whathar there is reasonable assuranca
that tbe fuel can be siored safeiy et the
aiteg beyond those dales.

" There was no f{inding by the Court
that pubiic health and safety required
affsite storsge ar disposal by 2007-2008.
In directing the Commission to address
the safety of at-teactor glorage beyond
2007-2009, the Court recognized the
possibility that an offsile storege or
dispesal facility might not be available
by then.

Ths Commission has not identified a
date by which a repository must be
available for health and safety reasons.
Taking inle sccount institutional
raquiremants for spenl fuel atorage. the
Commission found, under Finding 3 in
tha 1984 Wasta Canfidence Decision,
that spent fuei wauld be safely managed
until sufficient repository capacity ie -
availabla. The Commission alac found,

howasver, thal in effecl, under the second

part of Finding 2, safe management
woutd not nagd ta continue for more

than 30 years beyond expiration af any
reactor’s OL, hacause sufficient
reposilory capacity wag expected to
becoma available within those 30 years.
Considering that spent fuel wauld not
have to be stored more than 3G years
after any reactor's 40-year OL .
expiration, and taking into secoant the
technical requirements for such storage.
the Commission went an ta determina
under Finding 4 that, in effect, spent fuel
could be safely stored far at least 70
yearg after discharga from a reactor.
Thus, the Commissian’s 1984 Decision
did not eatabiish a time when sufficient
reposilory capacity would be required; it
established a minimum period during
which starage would continue to be safe
and environmentally acceptable pending
the expected availabillty of sufficient
repository capacity.

Bearing in mind thal reactor facilities
were criginally designed and OLs issued
for a licensed life for operalion of 40-
years, the Cammission ta proposing
alsewhere in this Federzl Register notice
& clarifying revision of Finding 4 to say
that spenl fuel can be gafely atared at a
reactor for at least 30 yesrs afler the
“licensed life far operation” of that
reactor. Implicitly, the proposad use of
the phrase “licensed life for aperstion”
clarifies that the Commission faurd in
1964 that NRC licensing requirements
for reactor facility design, canstruction,
and operation provide ressonable
aggurance that spent fuel can be stored
safely and without significant
enviranmental impacts for at least the
firsl 40 yagrs af the reactor’s life. The
Commission’a proposed finding also.
implies that, barring any significant and
pertinent unexpected developments,
neither technical nor ingtitutional
cenatraints wauld adversely affect thia
assurance for al least another 33 years
after that first 40 years, Another
implication of this revised Snding is
that, where a utility is sbhle ta meat NRC
requiremants la sxtend that reactor's
cpereting lifetime by license renewal,
apent fuel storage for at leaat 30 years
beyond the ead af the period of
extended life will alsc be safe and
without significan! envirenmental
impacts.

In essessing the effect of early
slippages in DOE repasitery program
milestones, therefore, tha maost
important conaideration is not the
earliest date thal an operating licsnae
actually expired, but the earliest date
that an OL was iesued, The sarliest OL
ta be issued wag for Dresden 1 in 1959,
foilowed by a number of reactors
licensed for operation in 1962, The OLs
for ail of the 111 power reactors naw
liceased to operale ere currently
schsdulad to expire sometime within the

firat three decades af the twenty-firat
century, which is also the peripd in
which their currently lHcensed life for
operation would end. {See Nuclear
Regulaiory Commission 1989
Iafarmatian Digest, NUREG.1350, Vol. 1,
p. 33.) Thus. conservatively assuming
here that there will be no license
renewals, the earliest timeframe when g
repository might be needed ta dispose of
spent fuel from the majority of reactors
is 2029-2050,

As propoaed in the first part of
Finding 2, tha Commission has
reasonable assurance that a repository
will be available within the first quartey
of the twenty-first century. Even if a
repository ware not available until 2025,
this would be several years before the
beginning of the earliest timeframe
within which, based on an assumed 30-
year storage after an assumed 40-year
licensed life of reactor operation. a
repository might ba needed for spent
fuel disposal. Thus, early slippages in
DOE'a program milestones do not affact
the Commission’s confidence that a
repository will be available within that
timeframa.

I1L.B.4. NRC hos stated that the 3- to 3-
yeer license appfication review
scheduis iz optimistic. and that for NAC
o mest this schedule, DOE musé submit
a camplete and high-qurality license
opplication In the September 18, 1958
NRC comments ta DOE on the Druft
1988 Mission Plan Amendment, the
Commmission requested that DOE
gcknawledge iis cormitment ig develop
thig camplete and high-quolity
application, “even ff this would result in
longer limes ta coilect Lhe necossary
infermation and subsequeni delays in
submitting the license applicotion.”

Wilt NRC's emphasis on the -
campletaness and gualily of the license
applicotion have o signrficant sffect on
the timing aof the submittal of the license
application and subsequent licensing
proceeding to grant consifuclian
cutharizatian in time for repositery
availability by 2007-20097

As the NRC indicated to DOE in
NRC’s Oclober 25, 1985 comments on
the draft DS, the three-year statutery
schedule for the NRC liceasing
proceeding on the applicaticn for
construction authefization Is optimistic.
The Commission has sought ways to
improve the prospects for meating this
schadule, for exampla tiy developing the
LSS for expedited document discovery
during the licensing proceeding.

In the same correspondence an the
PDS, NRE also stated that the adequacy
af the three-year raview peried depends
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or DOE’s submittal of a complete and
high-quality epplication. A license
applica tion supported by inadequate
data may lead to findings during the
licensing proceading that the resulis of
certainl tests cannot ba admitted as part
of the license application. If it is not
possible to repeat the tests In question,
NRC may have no alternative but to
deny the application—~with a censequent
loss of program momentum and
considarable financial cost.

In the Novamher 1989 Reaseessment
Repart, DOE announcéd extensions in
all major repositary program milestones.
The current target date {or repository
availability is 2010. In a speech before
the 1989 Nuclear Energy Forum, W.
Henson Moora, Deputy Secretary of
Energy, stated thal e parmanent
repository at Yucca Mountain could not
be aperationat before 2010, under
opimum circumstances. The 2010 at-the-
earliest timeframe fells outsida of the
2007-2009 timeframe for an “nffsite
storage soilution” in the 1979 Court
remand which precipitated the NRC's
Waste Confidence Proceeding In the
Reassegsment Report, DOE noted that in
daveloping its current schedule, certain
activities, one of which was NRC's
review of the license application, were
outside of DOE's contral. However, DOE
also stated that it would continue its
ongoing interactions with NRC and EPA
“to reduce tha number of unregolved
issuee remaining at the tims of licensing,
which should enhance confidence that
the licanse application can be reviewed
in three years, as called far in the
Nuclear Waste Policy Act.” The NRC
does not believe that it is likely that
NRC's emphasis on completeness and
qualily of the licanse application will
contribute to eubstantial dslays in
submitting the license application and in
the licensing proceading that would
delay repositary avaiiability much
beyond 2010 at the Yucca Mountain site,

In any cass, the Commission remains
cenvinced that the benefits te the :
repository program of submitting a high-
quality license appiication would
outwaigh the cos! of delay in preparing
the application, NRC has always placed
great emphasia ont early resclution of
potential licenstng isaues in the interes]
of expeditious reviaw of the license
spplication end timaly repasitory
availability. It is in the same spirit of
timely repository operation that tha
Commission is urging greater attention
to quality than to maeting tha schedula
for schmittal of the license application,
NRC believas that a cnmplete and high-
quality licensa applicatinn offers the
best available assurance that timely

repositary licensing and operation can
be achieved.

In addition to axpediting the review of
the application, a high-quality license
application and eite characterization
program should enhance overall
confidenca that any site granted a
construction authorization will prove to
ba reliable during the period of
performance confirmation. It will alse
incraase public confidence that the
program is being carried cut in a
thorough and technically sound manner.

11.C. Conclusion on Finding 2

In reexamining tha technical and
institutional uncertainties surrounding
the timely development &f a geologic
repository since the 1984 Waste
Conlidenca Decleion, tha Commission
has been led te question tha
conservatism of its expectation that a
repository would be availahle by 2007-
2009,

At the tima nf tha 1984 Decision, the
Commission said that timely attainment
of a repasttory did not require DOE to
adhere strictly to the milestones set put
in the NWPA, and there would be
delays in some milestones. It did not
appear to the Commission at the tima
that delays of a yesr ar 80 in meeting
smy of ths milestones would delay the
date of repository availability by morse
than a few years beyond the 1998
deadline specified in tha Act.

Since then, however, several
developments have made it apparent
that delaya of more than & few yaars are
to be the norm rather than the exception
in the early years of thia Emgram. There
has been a twelve-year slip in DOE's
estimate of repository availability from
1998 to 2610, and DOE has been unable
ta meet such neer-term repasitory
program mileetonas as axcavation of the
exploratory shaft and the start of in-situ
testing. There remaina the poasibility
that potential repository availability al
the Yucca Mountain stte will be further
delayed due to unforeseen problems
during site characterization,

In predicting the timing nf repository
availability, the suitability af Yucca
Mountain should not be aseumed. Yucca
Mountain is now the only candidate site
available; the NWPAA required that
DOE terminata site characterization
activities at all sites ather than tha
Yucca Mountain site. In effect, the 2007-

09 achedule for repository availabitity in.

the ariginal Waste Confidence Decision
could have baen met only if Yucca
Meuntain survivad the repository
davalopment process as a licansed site
without major delays in slte:

" characterization and lcensing, If this

gite were found to be unlicensaabla or
otherwisa unsuitable, characterization

would have to begin at anether site or
suite of sites, with consequent further
dalay in repository availability. Tha
final dacision on the suitahility of the
site to proceed to licensing and
repository development will rest with
DQE, but tha position of the NRC staff.
will figure in that decision. The staff will
not be able t¢ make a recommendation
to a licensing board to authoriza
repository construction at Yucca
Mountain until all eite characterization
activities have been completad. DOE _
might thus be urable for several more
vaars ta determine whether there will in
fact have fo be a delay to find and
characterize another sjta,

Another reason tha Commission is
unwilling to assume the suitability of
Yucca Meuntaln [s that NRC must be
mindfil of preserving all its regulatory
options—including a recommendation of
licensa spplication denjal--to assure
adequate protection of public health and

- safety from radiclogical risk. In our

view, it is eggential to dispel the aotion
that for schadular reasona there is no
aiternative to the currently preferred
site. This view is consistent with past
Commission statements that the quality
of DDE's preparations for a license
application should take precedence over
timeliness where ths two conflict. It is
also consistent with tha viaw that
becausa we are making predictiona
about completion datas for a unique and
complex enterprise at least some 20
years hence, it is more reasonable to
express the limescale for completion in
decades rathsr than years.

In order to obtain a cangervative
upper bound for the timing of repository
availabtlity, the Commission has made
the assumption that the Yucca Mountain
site will be found to be unguitahle. If
DOE wera authorized to initiate site
acreening for a repository at a different
gite In the year 2000, the Commission
believes it reasonahle to expect that a
repository would be availabla by the
year 2025, This estimate is based on the
DCE prsition that site screening for a
second repository should begin 25 yaars
before the start of waste acceptance,

The coosideration of technical and
institutional issues presented here has
faund nona that would preclude the
availability of & repesitory within this
timeframa. Given DOE's revised
scbedule, which provides 11 years for
sita characterization activities instead of
six, it is possible that the Yuceca
Mountain site could ba found unsuitable
after the vear 2000. In this case, DOE
would have fewer than 25 years to
initiate site screening and devalop a
repository for availability by 2025. The

- NRC will evaluate the likelihood of this
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development during the next scheduled
review of the Waste Confidence
Decision in 1989,

For the second pert of its 1884 finding
on reposilory availability, the
Commisslon found reasonable
. agsurance that sufficieat repository
capecity will be available within 30
years heyond expiration of any reactor
OL to dispase of existing commercial
high leval weste and spent fuei
originating in that reactor and generated
up ia that ime. Tha Commission
believas that this finding should also be
modified in light of developmgnts since
1984,

When the Commission made this
finding, it toak into consideration both
technical and institutional concernas. The
technical concern centered on the ability
of the apent fuel.and the engineered at-
raactor storage facilities to meet the
raquirsments for extended post-
operational storage before shipment for
disposal. The instilutional question
concerned whether the utility currently
responsible for post-operational at-
reactor storage, or soms substitute
orgenization, would ba able to assure
the continued safety of this storage.

The principal new developments since
1984 that bear on these questions ara: (1)
that dry spent fuel storage technologies
have becomas opseraticnal on a
commercial scale; and (2) that several
utilities are proceeding with plans o
seek renawals of their OLs, with
appropriate piani upgrading, for en
additional period up to 30 yaara beyond
the 40-year term of their current
llcenses, The accumulation of operating
experience wilh dry-cask storage. a
technology requiring little active long-
ierm maintenance, provides additional
asgurance that both the technical and
institutional requiremants for extendsd
post-operational spant fuel storage will
he met. License renewals, however,
would have the effact of increasing
reguirements for both the quantity and
possibly the duration of siarage, If ths
Commiesion were {p grant 30-year
license renewals, the total operating life
of some reactors could be 70 years, 20
that the spent fuel initially generated in
such reactors would heve to be stzred
for about 100 years, if a repository wers
not available until 30 years after the
expiration of their lagt OLa. This raisea
ihe questicn as to whether that spent
fuel, and the berdware and civil
engineering structures for storing I, cen
continue to meet NRC requirements for
en additional 30 vears beyond the
period the Commission supported in
1984.

For ali the reasons cited io the
diacussion of Finding 4, the Commission
believes there iz ampla technical basis

for confidence thet spent fuel can be
slored safely and without significant
environmentel impact et theae reactars
for at least 100 years. if a repository
wera evailable within the first quarter of
the twenty-firat century, the pldest spent
fuel could be shipped off tha sites of all
currenily apereting reectors well before
the spent fuel initially genereted in thsm
reached the age of 100 yaars.

The need to consider the institutional
espects of storage beyond 30 years afler
OL expiratioa wes not in evidence in
10684 hecauee the Commission was
confidsnt that at least one repository
would be available by 2007-2008. On
that schedule, waste ecceplance of
spent fuel from the first reactor whose
operating license bad expired (Indian
Point 1, terminated in 1980) could have
begun within 30 years of expiration of
thatlicense. If e repository does not
prove to he available until 2025,
however, it would not ba available
within 30 years of the time that OLs
could be conaidered effectively to have
expired for Indian Point 1 and the three
olher plants with spent fuel onasite that
were retired before the end of thsir
llcensed life for reactor oparation. The
same would be true of any edditional
reactors prematurely retired betweea
now and 1995, when tha 30-yeer clock
starts for tha availahility of a repository
by 2025, Premature shutdownas
notwithsianding, the Commission has
reasons to ba assured that the spent Mal
al all of these reactors will he stored
safely and without eignificant
environmental impsct until sufficlent
repository capscity becomes aveileble,

Considering first the technical reasons
for this assurence, it is important tn
recognize that each of these reactors
and its spent fuel storage installation
ware originally licensed in pert on the
strength of the applicant’s showing that
the syatems and componenis of concern
were designed end huilt to assure sale
operation for 40 years undar expected
normal end iransient severe condilions.
All of the currently retired reactors have
a significant portion of that 40-year
expected life remaining, acd all have

small quantities of spent fiel cnsite
in atorege installations that ware
licensed to withetand considerably
larger thermal and rediation loadings
from much greater quentitiss of apent
fuel. Of tha lour reectors currenty
retired wilh spent fuel ongito, the two
with far the longest terms of operation,
Lacrosse and Dresden, were operated
for 19 and 18 yeare, respectively.

For the continued safe managemant of
the spent fuel in sterage installations at
any existing or potential prematurely
retired plan?, the Commission bslieves it
can reasonably rely on the centinued

stmctural and Runctional integrity of the
plant's engineered storage inatallations
for a1 least the halance of its criginally
licenged lifa as if the OL were stili in
effect, This is 1o say that for the
purposes of Finding 2, no foreseeable
technicel constreints have arisen o
disturb the Commissgion's asaurance that
spent fuel storage at any reactor will
remain safe and environmentally
acceptable for at least 30 years afler it
licensed fife for operatian, regardless of
whether its OL hae beea terminated st
an earlier date.

The Commission algo sees no
inswrmpuntable institutional chatacles
1o the continued safe maragement of
spent fuel during the remalnder of any
shutdown reactor's initially licensad life
for operation, or for at leest 30 years
thereafter, Because there will still he an
NRC possesgion licenge for the spent
fuel at any reactor that has indefinitely
suspended cperelions, the Commission
will retain ample regulatory autherity Yo
require any meaeures, such ag removal
of the spant fuel remaicing in storage
pools to passive dry storage casks, that
might appear necessary after an OL
expires. Evan if e licensed utility wera t¢
hecoms insolvent, and regponsihility for
spent fuel management were transferred -
10 DOE earlier than iz currently planned,
the Commission hag no reason to
believe that DOE would be unahla to
carTy out eny safety-related measures
NRC considere necegsary. Thus, in the
case of & premsture reactar reticement,
the Commission bae an adequete basis,
on both technical and institutional
grounds, for reasonable assurance that
spent fuel can be stored salely and:
without significant environmental
impacts for at least 30 year heyond not
only the actual end of that reactor’s OL.
but ke end of iis orjgi i i

foi w oo,
sum, considaring developments

sinca 1984 in the repository development
program. in the operating performance
of U.S. power resctors, and in spent fuel
storage technelogy. the Commission
finds that: (1} the overall puhlic health,
safety, and environmeatal impacts of
the possible unavailabiiity of &
repository hy 2007-2009 would be
insignificant; and (2) neither 30-year
renewale of reactor licenses nor s delay
in repository availability io 2025 will
result in significant safety or
environmental impacls from extended
post-operational spent fuel storage.

The Commissicn finds ample grounds
for ite proposed revised findings on the
expected availahility of a repository.
The institutional support for the
repository program is well-established.
A meachanism for funding repository
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program sctivities is in place, and therw
is a provision in the NWPA far
adjusting, if necessary. the fee paid by
utilitiey into this fund. Congress haa
continued to provide support for the
repositary program in aelting milestones,
delineating responsibilities, establishing
advisary bodies. and providing &
mechanism for dealing with the
concerns of States and gHected ndian
tribes.

Technical support for extended spent
fuel storage has improved singe 1984,
Considering the growiog avallability,
reasonable cost, and ecciumulated
operating experience with new dry cask
. spent fue atoraga technology sivce them,
the Comsmission now has even greoter
assuranca Lhat spent fuel can be atored
safely and without significani
environmental impact for ai laast 30
years aftar the expected expiration of
any reactor’s OL, Wheze a reactor’s OL
hsa been terminatad before the expected
axpiration date, the Commission hse an
adequale basis to reaffirm whet was
imphicit in {ta initial mmn
that regardiesa of the actual date
the reactor's opearating aythority”
effectively ended, apent fuel can be
stored safely and witheut significant
envircnmental impacts for at laast 3¢
years beyond that reactor’s Hgenaed lile

T

ere is thus no foreseeable health
end safety or environmental
requirement that 2 reposilory be made
available within the 20aG7?-2000
timeframe af {ssue in the Commission's
original praceeding.

Indeed, the Commigsion seex
important NRC missioa-related grounds
for avaiding any stoterment that -
repasitory aperstion hy 2007-2009 ia
required. Geologie: disposal of high-level
radioactive wagtes is sn unprecedented
endesvor. It requires reliable projections .
of the weste isclation performance of
naturzl and enginesred barriers over
millennia. After the repository ls seoled,
retrieval of the emplaced wasies will no
longer be practicable, and the -
commitment of wastes to thet site will,
by design, be irreversible, In DOE's
testing, hoth in the laberatory and at the.
csndidate repository site, in its
development of facility and weste~
package designs, snd inr all other work
to damonstrate that NRC requirements
will be met for a repositary at Yucea
Mountein, the Commission believes that
the confidence of both NRC and the
public depends less on meeting the
schedule for repository operation than
on meeting safety raguirements and
doing the job right the first time, Thus,
given the Commission’s assuranee that
spant fuel can gafely ba stored for at-

leant 100 years if neceasary, it appears
prudexnt far all concerned to prepare for
the better-understoad and mare
manageable problems of atorage fora
few more years in order to provide
additional time te assure \he sucesss of
permanent geologic dispesal.

This is not to say thst the Commission

- is unsympathetic to the need for timely

progresa toward an operaticnal
reposlt
Is so of the national
commitment o echirve early

operation thalt the cmm

'it no longer need sdd ltswelshtmthe

considerable

todouﬁ&emsﬂwmnﬂmth
achitni!intﬂma&mnwellheﬁnrﬁ

attempt in this review a nrore preclse
NRC astimute of the point st witith »
mpnsitory will be needed for
 salaty or environmantel

reaaons. lest this estiinate itsell ="
undermine thy commitnent to esrlier
achievement of repository operations.

To find ressonable assurance 1hai a
reposltory will be availsble by 2007-
2009, howevaer, la o diferent and more
consequential proposition in the context
of this review. In light of tha delays the
program has encountered since jta
incaptmn. and the regulatory need to
avoid a premature cammilment to the
Yucca Mountain site, tha Commission
could oot prudently describe a baats fox
assurance thei the previons DOE
echedule for rapository operation in 2003
wold not slip another four to six years
under any reasonably foreseeabls
circumatarces, Tha NRC believea it is
more reslistic 10 expeci that a repository
at the Yucca Mauntain site couid be
available by the year 2010 or a few
yeara thereafier. if the Yucea Mounlain
site is found 1o be suitable. This revised
eatimate, bewaver, could ton easily be
misinterpreled as an NRC estimate of
the time at which continued spent fual
storage at these sites would be unsafe ar
environmentally significant. The
Commission’s enhanced confidence in
the sefety nf extended spent fuel storage
provides adequate grounds for the view
that NRC need not at thia time define
more precisely the period when, lor

Iihpnciulybmmm :

3

reascns related o NRC's mission, a
permanent alternative to post-
operetional spent fuel storage will be
needed. The Commission therefore
proposes the foflowing revision of its
original Finding on when sufficient
repoaltory capacity will be available:
The Commissicn finds reascnable
assurance that at lzast ons mined geclogic
repository will be svailable within the rat
quarter of the twenty-firat centurgb:nd
sufficlent reposi capagity wi
availahte m?ﬂ?nt;?yeaﬁﬁund the liceosed
life fac operation (which may include the
term of & revised or renewed licensa)® of any
reactor to dispose of the commercial high-
teval radioactive wasts and apent fuel
originaﬁnshmchmmmdgmmedup
to that time.

Reaffirmed Finding 7 The
Commission finds reasonable assurance
that high-leval radicactive waste and
spent fuel will be managed, in a safe
manner until sufficient repository -
cepacity is availahle to assure the safe
disposal of all Iugh-lewl waste and
spent fuel.

HIA, Issver Considered In
Commission’s 1984 Dacision on Finding

In the Commission's discussion of
Finding 3 in ita Waste Confidence
Decision [48 FR 34658, August 31, 1964)
in Section 2.3 ;»Third Commission
Finding,’ tha Commissian stated,

Nuclear powet planis whose operating
licanses expire after the years 2007-09 will be
subject to NRC regulaticn during the entire
period between their initial operation angd the
availability of a waste repository. The.
Commission has reasonabie assurance that
the spent fuel generated by thaas licensed
plants wil} be managed by Lhe licensees in &
safe manner. Compliance with the NRC
regulations and any specific license
conditiong that may be imposed on the
Yeensees will assure adequate protection of
the public heolth and safely. Regulationa
primarily addressing spent feel storage
inchide 10 CFR Part 50 for slorage ai the
reactor faeility and 10 CFR Part 72 for storage
in independent spent fuel storage
inatallations (1SFSis). Safaty ond
environmental issoes invelving such storage
are addressed in Hiconaing reviews under
both Parts 50 and 72, and continued storage
operations are audiled and inspected by
NRC. NRC'e in mere than 80 _
individual evaluations of the safety of apert
fizel storage shows that significant releases of
radioactivity from spent fuel undez licensed
storage condillons are extremely remots.

Some puclear power plant operating
licenses expire before the years 200709, Far
techinical, aronomic or other reasons, other
plants may chogse, or be forced to lerminate
operation prior to 2007-09 evan thaugh their

*The paremtheticel phrase “which may include the
term of @ revised or renewad license” has bean
added to revisad Finding 2 to make i} consisient
with revised Finding 4.
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operating licenses have not axpired. For
example. the existence af a safaty prohiem
far a perticular plant could prevent further
operalion af the plant or could require plant
madificatians that make coatinued piant
aperation unecanemic. The licensee, upan
expiration or torminatian af its licease. may
be granted (under 10 CFR Part 50 or Part 72) a
license te retain custody af ths spent Fuel for
a specified term (until repository capacity is
available and the spent fuel can be
tranaferred to DOE undar Sec. 123 of the
Nuclear Wyats Policy Act af 1982) subject ta
NRC regulations and license conditions
naeded ta assure adequate protection of the
public. Alternatively, the awner of the spent
fuei. as o last reaart, may apply for on interim
atorege contract with DOE, under Sec. 135(b)
of tha Act, until nat later than 3 years after a
repository or monitared retrievable storage
facility is evailable far spent fuel. For the
reasans discussed above, the Commission is
canfiden: that in every case the epant fuel
generated by those plants will he managed
safely during the period between licensa
expiratian or terminatian ond the availability
of a mined waste repository for disposal.

Even if a repository does not becoma
availabla until 2025, nothing has
cccurred during the five yaars since its
original Decision to diminish the
Commission's confidence that high-levs)
wasta end apant fuel will be managed in
e safe manner until a repositary is '
evaliable. The eams logic just stated
continues to spply through tha first
quarter of the twenty-first century, NRC
regulations remain adequate to aseure
sefa storsge of spent fual and
radioactive high-level wasie et reactors,
at fodependent spent fuel starage
installations {ISFSIs), and fn an MRS
unti sufficisnt repository capacity is
availahie.

10 CFR subsaction 72.42(a) providea
for renewal of licensed atorage at ISFSlg
for additionat 20-year periods fsr interim
etarage, or for additianal 40-year periods
for monitored retriavable storage of

‘apent fuel and selidified radioactive
high-level wasta if an MRS facility I8
constructed, licensed, and operated.
This would ensure that spent fuet and
solidified high-levsl waste, if any ware
to be dalivered ta an MRS facility.
would remain in safe slorage under NRC
regulation throughaut its storags. The
Commiseian has alao published for
public comment a proposed amendment
to part 72 ta iseue a gsnerel licensa ta
reactor licansees to usa approved spent
fuel storage casks at reactor sites,
Currently, the Commission is -
considaring the draft finel amendment
for this rulemaking actian. If this
amendment is pro eted, na spacific
part 72 license would be required.

Operating license holders would register

with NRC to usa approved casks an
theis sitea

Spent fuel may cantinne to be stored
tn tha reactor spent fuel pool undera
part 50 “possession only” license after
tha raactor has ceased a ting. In
addition. DOE's palicy of disposing of
the oldest fuel first, es set farth in its
Annual Capacity Report, makes it

‘unlikely that eny significant fraction af

totsi spent fuel generatad will be stored
for longer than the 30 years beyond the
expiratian of any oparating reactar
license. This expectation, established in
the Commissian’s ariginal proceading,
continues ta ba reasonable, even in the
event that a repasitory 18 not availehle
untit some time during tha first quarter
of tha twenty-first century. Even in the
case af premature shutdowns, where
spsnt fuel is mast likely to remain at a
site for 30 years ar longer beyond CL
expiration {see Finding 2, previausly
discuased), the Commission has
canfidence that spent fuel wili be safely-
manage d until safa disposal is available.

Until the reactor sita has baen fully
dacommissianed, and spent fuel has
been transferred from the utility ta DOE
as required by NRC regulations, the
licensea remains reeponaible ta NRC..
Furthermore, under 10 CFR subsection
50.54hb, artginally issued in finel form
by the Commisaion with its 1982 Waste
Canfidence Decision, a reactor licsnsee
must provide to NRC, five years before
expiration of an OL, notice of plans for
spent fuel dispasaitian. Accordingly, the
Commission concludes that nothing has
changed eince the enactment of the
Nuclear Waste Policy Act of 1982 and
the Waste Confidence Decision in
August 1964 ta diminish the
Commisgsion’s "..reasonabls assurance
that high-level radioactive waste and
epent fuel will ba managed in & sefa
manner until sufficient repositary
capacity is available....”

Pursuant ta the NWPA, the
Commissian issued in final form 10 CFR
part 53, *Criteria and Procedures for
Determining Adequacy of Available
Spent Nuclear Fuel Storage Capacity,”
addressing the determination of need, if
any, for DOE interim storage. Na
applications were received by the June
30, 1989 NWPA deadline incorporated
inta the Commissian’s rule, and it seems
uniikely that any applications will be
made to NRC for interim starage by
DOE. Even if NRC had made an
exception for a late application, a
determination wauld have to hevg been
meda hsfore Jannary 1, 1990 to comply
with tha NWPA. :

HLB. Relevant Issues That Have Arisen

since the Commission's Original
Decision on Finding 3

Although a DOE facility may not bs
available ta enahle the Department ta

begin accepting spent fuel in 1998, as
currently pravided in the cantracts
under the NWPA, the Commisgion's
confldence in safe storage is unaffectad
by any potantial cantractual dispute
betwaan DOE and spent fuel generatars
and owners as to responstbility for
spent fuel storege. In the event that DOE
does nat take title ta spent fuel by this
date, a llcensee under either 10 CFR part
50 ar part 72 cannot abandon spent fuel
in its passession.

Tho Cammission recagnizes that the
NWPA limitation of 70.000 MTHM for
the first repository will not provids
edequate capacity for the total amount
of spent fual projected ta be generated
by all currently operating licensed
reactors. The NWPAA effectively places
& maraterium on a second repository
program until 2007-2010. Either the fizst
repositery must be authorized and able
to provide expanded capaeity sufficient
to accommodats the spent fuel
generaied, or there must be more than
one repository. Since Congresa
specifically provided in the NWPAA for
a firgt repositary, and required DOE to
rsturn for legislative authorization for a
sacond repository, the Commission
believes that Cangress will continue o
pravide institutional support for
adequate repository capacity.

Tha Commission's confidence about
the availability of reposttory capacity is
not affected by tha possibility that some
existing reactor licenses mighi be
renewed to permit coniinued generation
af spent fuel at these sites. Becausa only
two reactor licenses are scheduled to :
expire before 2003, the impact of license
renewals (a matter not considered in the
Commission's 1984 Decision) will have
no significant effect within the first
quarter af the twenty-first century on
scheduling requirements for a second
repasitory. Renewals may slightly
alleviate the need far a second
reposiiory in the short lerm, because
spent fuel storage capacity will be
expanded for extended storage at these
reactor sitss. Over the longer term,
renewals might increase spent fuel
generation well inta the latter half of the
iwenty-first century. Nonatheless,
nothing in this situation diminishes tha
Commisslon's assurance that safe
storage will be mads availabla as
needed.

In gummary, the Commission finds na
hasia for changing the Third ¥Finding in
its Waste Confidence Decision. Tha
Commission continues to find
*..reasanebla asaurance that kigh-level
redicactive waste and spsnt fual will bs
maaaged in a safa mannar until
sufficient repository capacity 1a
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available ta assure the safe disposal of
all high-level waste and apent fuel.”
Original Finding 4: The Commission
finds reasonable azsurence that, if
necessary, spent fnel genernted in any
reactor can be sjored safely angd withont
significant environmental impscts for at
. least 30 years beyond the expiration of
that reactor's operating licenss at that
reactor's spant fual storaga besin, er at
either onzite or effsite independent
- spent fue) storage installatiens.
Revised Finding 4: Tha Commiagion
finds reasonable agsurance that, ii
necessary, spent fuel geperated in any

reactor can be atored safely and without

significant anvironmental impects for at
least 30 years beyond the licensed life
for operation (which may include the
term of 8 revised or renewed license} of
that reactor at its spent fuel storage
basin, or at either onsite or offsita
indepsndent spant fuel atorage
installations.

VA, kssues Considered in
Cominission’s 1834 Decision on Finding
4

In the Cemmission'z discussion of
Finding 4 in its Waste Confidence
Decigion (48 FR 34658; August 31, 1954}
section 2.4 “Fourth Cemmission
Finding," the Comrnission said that

Altheugh the Commission has reasganhle
asgurance that at leasl one mined geologic
repository will be available by the years
2007-09, the Commigsion also reslizes that for
various reasons, including insufficiant -
capecity to immediately dispose of all
existing apent fuel. spent fuel may be stoced
in existing or new storage facilities for some
periods beyond 2007-08. Ths Commission
believes that this extended storage will not
be aecessary for any pariod longer than 30
years beyond the term of an operating
liceage. For this reason. the Commission has

addressed on & generic basis in this decision

the safely and snvironmental impacts of
extended speat fuet storage at reactor spent
fuel basins or at either anaile or affsite apent
fug) storage instaliations. The Commission
finds that spent fuel can ba stored safely-and
without significant environmentel impacts for
at least 30 years beyond the expiration of
reactor operating licenses, Ta snaurs that
spent fuel which remaing in storage will be
maaaged properly until tranaferred to DOE
for disposal, the Commission is proposing en
ameadment to its regulations (10 CFR Part
58). The amendment will require the licensee
to ostify the Commissian, five years prior ta-
expiration of its reactor operating licenge,
how the spent fuel will he managed unti}
disposal.

The Commission’s finding in based on tha,
record of this proceeding which indicates that
significant releases sfradicactyity from
spent fuel under licensed storage conditions
are highly unlikely, It is. aiso supported by the
Commission’s experience in more
than 80 individaat safety eveluations
gtorage facilitien. .

The salety of prolonged apent fuel alorage
can ba considered in terma of four major

fssugs: (n)} The long-term integrity of spent
fuel under waier pocl storage conditions, {b}
strueture snd compeonent safety for extended
facility operation, (c) the safety of dry
storage, and [(d] polential visks of accidenty
and acte of sabotage at spent fuel storage
facilities.

For reasona discussed above, the
Commission artived &} & provisiona}
figure of 70 years or mare for atorage
{i.e., a 40-year reactar OL span, plua 30
years or mare).

The 70-year-plus estimate is suppozted
by sral testimony from the nuclear
industry to the Commisaion in the
Waste Confidence Proceeding, [See
Transcript ef Commisston Mseting, “In
the Matter of: Meeling on Waate .
Confidenee Proceeding,” [anuary 11,
1982, Washington, DC, pp. 148-180}. This
testimony specifically addressed safety
isaues related ta water pool alorage of
gpent fuel and suprorted the position
that spent fuel could be stered for an
indsfinits period, citing the industry's
written submittal to the Commission in
the proceeding. (See “The Capability far
the Safe Interim Storzgs of Spent Fusl*
{Decument 4 of 4), Ulility Nuclear Waste
Munagement Group and Edison Elsctrie
Instituta, July 1980). Some of this
material alluded to in the oral testimony
wsg sub saquantly refarenced hy the
Commission in its dizcussion af water
pool sterege issues and its Fourth
Finding of reasonable sasurance that
spent fuel and high level waste .. .will
he managed in 2 safe manner.” (See 42
FR 34850 at np, 34881-2, August 31, 1984).

If a reactor with a 40-year initiak
license were to have that license
rergwed for another 30 years, the - .
Commiaston believen that the spent fuel
generaled at that reactor can be safely,
siorad for at least several decades past
2& and of tha Myeunpetlh:ﬂm parfod.

dding to these 70 years the expected
30-penr post-OI: period during which the
Commission believes, under Finding 2
that yufficient repository capacity wilk
be made available for any reactor's:-
spept fuel, the total storage time would

100
In maki e griginal Fourth Findi
the Commi!?lisn digl::t! determine gﬁ%
for tecknical or regulalory reasons,
storege would have to be limited to 70
years. This is apparent bom the
Commission’s use of the words *...fer et
least 30 yeara beyond the expiration of
that reacler's aperating
license...|emphasis added).™ Similarly, in
using the words “at least” in its revised
Finding Four, the Commission Is not
suggesting 30 years beyond the licensed
life for operation (which include the
term of a revised or renewed license)
represents any lechnical imitation for

safe and environmentaily benign
storage, Degradation rates of spent fuei
in storage, for axample, are slow enough
that it is hard to distinguish by
degradation alope hetween spent fuel in
gtoraga for less than a decade and spent
fuel stored for several decades.

The Commiszien's revised Finding
hzre Is meant to apply both ta wet
sterage in reactor pools and dry storsge
in engineered facilities outside the
reactor cantainment building. Beth dry
and wet storage will be discussed in
detail next.

Since the original Waste Confidence
Decision, which found that material
degradation procesaes in dry storage
were well-understood, and that dry-
storage systems wese simple, passive,
aad gasily maintainad, NRC and ISFS)
oparators hava gainsd experience wilh
dry storage which confirms the
Commission’s 1984 conclusiens, NRC
staff gafety reviews of topical reports on
storage-system designs, the licensing
and inspectien sf atorage at two reacter
gites, and NRC promulgation of the part
72 amandment fnr MRS, kave '
signiticantly increased the agency's
undersfanding sf and confidence in dry
storage,

Under NWPA Section 218{a}, DOE haz
carried out spent fue! storage research
and development as well as
demonstration of dry cask storage at its
Idako National Enginearing Laboratory.
Damonstration has been carried out for
metal casks undar review or previeusly
reviewed by NRQC staff. DOE has also
provided support to utilities in dry
storsga licensing actians {dee
Godlewski, N.Z., “Spent Fuel Storage—
An Update," Nuclear News, Vol. 30, Na.
3, March 1887, pp.47-52). B

Dry storage of spent fuel has become
sn available option for utilitles, with at-
reector dry storege licensed and
underway al thraa sites: tha H. B.
Robinson Stsam Eleciric Plant, Unit 2. in
South Caroling, and the Surry Nuclear
Statten in Virginia. A license wis
recsnily granted for a modular system at
Duke Power Company's Ocenee Nuclear
Station gite. New applications hava
been received in 1988 for CPAL's
Brunswick site, for the Baltimore Gaa
and Electric Company's Calvert Cliffs
gite, and in 1990 for Consumer Power
Compsny's Paliséd#s site. Based on
utility statements of intent, and
projections of need for additienal
storage capacity at reactar sitas, the
NRC staff expacts numerous
applications from utilities gver the next
decada [seqs “Final Version Dry Cask
Storage Study," DOE/RW-0220,
February 1588},
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Since the original Waste Confidence
finding, the Commission has reexamined
lang-term spent fuel storage in issuing .
an amendment to 10 CFR part 7216,
address the sterage of speptfuel and
high-level radipactive waste In an MRS,
as envisinned by Cangreas in Section
141 of the NWPA. Under this rule, ..
storage in an MRS s to be licensed fora
period of 40 years, with the possibility
for renewal. The Commission - - -
determined not to prepare an
environmenta] impact statement for the
proposed amendments to 20 CFR part
72, howevsr. {See 53 FR 31651, p. 31657;
August 19, 1988.} An environmental
assessment and finding of no significant
impact were issued because the
Commission faund thet the _
consequences of long-term storags are
not significant, The environmental
assessment for 10 CFR part 72,
"Licensing Requirements for the .
Indepsandent Starage of Spent Fuel snd
High-Leve! Radioactiva Waste,” _
NUREG-1092, agsessed dry storago of
spent fuel for s peried of 70 years after
receipt of spent fuel frcm a reactor:

The basis chosen for avaluating Hcense
requirements for the long-term starege of
spant nuclear fual and high-leval radioactive
waste in an MRS is en installation having a
70-year design lifetima and e 76,000 MTU
atorage capability. Thia assessment focusss
on the petential environmantsl consequences
for & long-term etorage period, e period for

which the Cemmission nesda to assure itself

of the continuad safe storage af apeni fuel
and high-level radioactiva waste and the
performance of materials of constructien.
This means the:reliability of systema
important to safety needs ta bo estahilshad to
ensure that long-term etorage of 2pent fuel
end HLW does not adversely impact the
environment, . .

. For example, the staff needs s eatahlish
that systems, such ds concrete shielding,
have been evaluated to determine haw their
phynicat properties withetand the :
consequences of irradiation and heat flux for
sheut a 70-yaar peried, The Commission
addregssd structura snd component safety -
for extanded oparatian fer storage of spent
fuel in reactor water poale in tho matter of
waste confidsnce rulemaking praceeding. The
Commission's &reliminary conclusion iz that
experieace with spent fuel storage provides
an adequate bastz for confidence in the
continued safe gtarage of spent fust for a1
leaat 30 years efter expiration of a plsoi's
licenge. The Commission {5 therefore
confident of the safa storage af spent fuel for
at least 70 years in water poais a? facliities
designed for a 40-yeat lifetime. The
Commission also stated that its antharily ta
require contiaued safe managemant of spent
fuel genersted by licensed plants protects the
public and assures them tha risks remain -
acceptable. In consideratind af tha safety of -
dry atorage of apent fuel, tha Cammission’s .
preliminary conciusians were that [ite]
confidence In the extended dry etorage of,
spent fuel is hesed on a reasonable” ',

undemstanding of the material degradation
processes. together with the recognition that'
dry sturage aystéms are aimpler €nd more
readily maintained. In responsae o Nuclear -
Waste Policy Act of 1982 authortzations, the:
Commission noted; »..the Commission
beliavas tha information ahovs [on dry spent
fuel starage resaarch snd demonatratios] is -
sufficiant to teach e conclusion oa the safety
and envirgnmeats! effcts of extended dey
storage. All areas of safety and L
environmental concemn (a.g., maintenance of
aystems and components, prevention of
materigl degradation, protectian against
sccidents and sabotege) heva been
sddressed and shewn te present a0 mare
péatential for adverse ct on the
environmenta} and the public hsalth and
safety than storage nf spent fuel in water
poels.’ At thia time, the Commiasisn is
confideat it can evaluate the fong-term
integrity af material for constructing an
installation and provide the neadad -
agsurance fat safe storage of apent fuel and
HLW t0 eatahlish the ficensibility of an MRS
aver extended periads af tima. The MRS fuel
starsge concepts discussed here for revision
af 10 CFR Pert 72 covers only dry atorage
concepts. {References omittod] :
The Commission believes that its 1984
Fourth Finding should be changed ta
refiect the environmental asegssment in
the 10 CFE part 72 MRS rulsmaking and

.other avidence thatepent fuel can be..

storsd, safely and without significant
environmenta] impact, for extended
periods. Although the Commission does
not believe storage in excess of a
century to be likely, with or without an
MRS, there is the petential for stotsge of
spent fuel for times longer than 30 years
beyond the expiration of an initial,
extendéd, or renewed reacter OL, if a
reactor operating undbr such a liconsa.
wete prematurely shut down. The
Commission daes not, however, see any
significant safety or environmental =
problems associated with storage for at
least 30 years after the licensed lifa for
opetation of any reactor, even if this
effectively means storage for at least 100
years, in the case of a reactor with a 70-
year licensad life for operation. =~ -
Under the environmenta) assessmsnt
for the MRS rule, the Commission has
fcund cenfidence in tha safaty and
environments! insignificance of dry
storags of spent fuel for 70 years
following a period of 70 ysars of storage
in spent fuel storage poole. Thus, this
envizenmental assessment supports the
proposition that spant fuel may be
stored safely and witheut significant
environmental impact fot a period of up
tc 140 ysars if storage in spent fue! pools
cccurs first and the peried of dry storage
does not exceed 70 years. L
Tha Commisaion has alsg found that
experience with water-pool storege of
spent fuel continues to confirm that.pool
storaga is a benign enviropment for ..
spent fuel that does notleadto . .-

I .

significant degradation of spent fuel
integrity. Since 1984, utilities have
contintied to pravide safe additional
reactor pool storage capacity through
reracking. with aver 110 such actions
now completed. The safety of storage in
paols is widely recognized among
cognizant professionals. Specifically, the
Commissgion notes one expert's view
that;. . ) o

During tha laat 40 yeara there has bean
very poaitive experieace with the handling
and atcring of irradiated fuel in water: thus
wat gtarage ia now conaidered a proved
tschnology. There is a substential technical
basis for allowing spent fual to remain in wet
storage for saveral dscades. Far tha paat two
decades, irradiated Zircaloy-ciad fuel has
been handled and stered in water. There
continuss to.ha no evidence that Zircaloy-
clad fug! dsgrades significently during wet
storage-this includes: fuel with bumupe as
high as 4t,000 MWd/MTU; continuous
atarage of low:burnup fuel for ae iong as 25
years:; and irradiation af fuef ia resctors for
periads up to 22 years. Ciadding defects have
had little impact during wet storage, even if
the fuel is uncanned. {References omitted.]
{See Bailay, W.]. and fahnston, Jr. AB., ot 8/,
“Surveillance of LWR Spent Fusl in Wat
Storage.”" NP-3785, Elsctric Power Ressarch
Institute {EPRI), Octobar 1984, pp. 2-10.]

This iast conclusion has been-
tgaffirmed by the ssme authots, whe
recently wrote: “There continues to be
no evidence that LWR spent fuel with
Zirealoy or stainless steel cladding
degrades significantly during wet
storage [EPRI 1988; International Atemic
Ensrgy Agency (IAEA) 1882)." (Sea
"Results of ‘Studies on the Behavior of
8pent Fuel in Storage.” Journal of the
Institute of Nuclear Materials
Msnagemsnt, Vol. XVI, No. 3, April
1888, p. 27.IV A).

In additfon to the confidence that the
spent fuef assemblias themselves will
not degrade significantly in wet storage,
there is confidence that the water poolo
in which the assemblies are stored will
rsmain safe for extended pericds:

As noted in tha racent IAEA worid survey,
the 40 yeara of positive experience with wet
sisraga illustratas that it is a fully-develsped
technology with no associated msjor
technslogical problems. Spent fus! storage
pools ars operatad without achatantiaj risk to
the public or the plant pearssnnei. There ia
guhztentist technical basis for allowing speat
fuel to remain ih wet storage for ssverel
decades. Minsr, hut repairable, prahiems
hava occurred with spent fusl storage peel
componants such sa Hnsrs, racks, and piping.
[See Bailey, W.]., and Jshnson, Jrs, AB.; st al.,
“Surveillance of LWR.-Speat Fuel in Wet-
Storags,” EPRI NP-3765; prepared by Battelle
Pacific Northwast Laborataries, Final Report,
Octoher. 1864, p.6-1.} s .

The studies just cited alsa suppart the
view thay rates of uniform corrosion of
spent fuel cladding in storage peols are
low ovsrtime. Localized cerrosion on
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cladding surfaces has also been gradual
and can be expected to remain a9,
Cisdding thst hes undergone damage
while in the reactor core has not -
resulted in significant releeses of
radipsctivity when stored in pacls.
Furthermore, the operational experience
accumulated since the 1984 Waste
Confidenca Dscision and NRC
experience in licsnsing and inspection
reinforce the cenclusians in that
Decision that wat storags invalves a
relatively benign environment. There are
no driving mechanisms, such aa .
temperatura and pressire, to dagrade
storage siructures ar components or the
fuel itself. or to spread centamination.
Degradation mechaniams are gradual
end weil understood; they silow ample
time for remedial action. including
repeir or raplacement of any failing
systems. This extensive experiance
adequately supports predictions of long-
term integrity of storage basins.

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

The American Nuclsar Society lssued &
policy statement [ANS 1966) int 1968
regarding storsge af spent auclear fuel. The
statement indicates that coctinued wet
storage of spent fuel st nuclear power plant
sites until the feders] government accepts it
under existing contracts with ths utilities is
safe, ecanomical and envirgnmentally
acceptabla. {See Gilbert, ER., Bailey, W],
and Johnson, A.B., “Rasults of Studies au the
Bebavior of Spent Fuel in Sterage,” Journal of
the institute of Nuclear Matarials
Maaagement, Vol. XV1, No. 3, Aprll 1988, p.
27.IV A)}

Tha Comimisslon is sware that in
December 1986 at the Hatch nuclear
power plant, radioactive water leaked
out of & apent fuel tranafer eanal
between spent fuel pools. Contaminatad
water drained into s swamp and from
thers into tha Altamaha River. Alsa,
more recently, on August 16, 1988, &
Een.t fual pool cooling pump failed at

e Turksy Point nuclear power plant,
causing about 3000 gallons of
radio sctive walter to leak into the spent
fusl poal heat exchanger room.
Approximately 1500 galions leaked from
that raom to adjacent areas.
Approximately six ts mansallons .
entered the plant inlake canal via storm
drains. Thera was no radiation releass
offsite in this event. However, the shoes
and clothing of approximatsty 15
workers were contaminated.

The occurrencs af aperational events
like these heve been addressed by the

- NRC staff at the plants listed. The staff
has teken inspection end enforcement
actions to reduce the potential for such
operational occurrences in the future.

Tha NRC staff has spant saveral yaam

. studying in detail catastrophic loss of -

reactor spent fuel i%4?::1 water possibly
resulting in a fuel firs in a dry pool, and
recently participated in litigation over
this issue relative to Vermont Yankes.
The 1987 report, “Severe Accidents in
Spent Fuel Poola in Support of Generic
Safety Issue 82" (NUREG/CR-4882),
referred to in Public Citizen's comment
represents an eerly part of the NRC's
atudy. Subsequent study of the
conasguances and riske due to e loss of

. coolant water from spent fuel pools was

canduclad by the NRC, and the reanits
were puhlishsd in NUREG/CR-5178, .
*Seismic Feilure and Cask D

Analysis of ths Spent Fuel Pools at Two

Repregentative Nuclser Power Plants,”
January 1689, and NUREG-1353;, = .
“Regulatory Analysis for the Resolution
of Generic lssue 62, »>Beyond Design
Bsais Accidents in Spent Fuel Pools’,”
April 1989. These reports were cited in
the Cammission’s Propased Waste
Confidenca Decision Review (54 FR
33787-39797, at p.39795, September 28,
1989). Also issued in 1089, as part of the
MNRC staff's study, was “Value /Impact
Analyses af Accident Preventive and
Mitigativs Options for Spent Fusi Fools”
(NUREG/CR-5281).

The primary concern regardin,
accidants in spent fuel pools is the loss
of water and its cepability to cool tha
radioactive fuel. Withoul sufficient
watsr cooling, some performance
assessment models suggest that the
fuel's sircaloy ¢ladding may initiale and
sustain rapid exidation {fire) that may
apread to adjacent fuel assemblies, with
the potential af releasing large amounts
of radicactivity.

Tha analysas reported in these
NUREGs indicate that ths dominant
eccident seqnence which contributes to
risk in a spent fuel peo! is grogs
astructural faiture of the poal due to
saismic events. Risks due to other
acctdent scenarios (such as pneumatic
sanl fajlures, inadvertent drainage, losa
of cooling or maka-up water, and
structural failures due to missiles, :
afrcraft crashes and heavy load drops)

- ave at least an order of magnitude .

smaller. For this study, older nuclear.
power plants were salectad, since the
older plants ere more vulnereble to -
seismic-indueed failures. The belected
plants included the Vermoat Yankes-
and the HLB. Robingon plants..

Altho
most of ent fuel pool risk Is -
derived ﬁ'ouﬁaayond dasign basis -

earthquakes, this rigk is no greator lhan '

ths risk from core damage accidents dne
to seismic aventa beyond the safe.” = .
shutdown earthquake. Because of the
larga inherent safaty margins in the .
design and consiruction of the epent fuel
pool analyzed, it was delermined thet .

these studies conclude that ;

no action was justified to further reduce
the risk (NUREG-1353). As stated in tha
Frefacs to NUREG-1353:

This repart presanis the regulatory
analysis, including decision rationale, for the
resolution of Generic Iesue 82, HBeysnd .
Design Basia Accidents in Spent Fuel Poola®
The object of this regulatory analysisis to
determine whether the use of high density
storage racks for the storage of spent fuel
poses an unacceptable risk to the healih and
sefety of the public. As part of this efiort, the
setamic hazards for two older spent fuel
pools were gvaluated. The risk change
sstimates, value/impact and coat-benefit
analyses, and other ingights gained during
this effort. have shown that no new :
reguistory reqtﬁremenu are warranted In
relation to this generic 1ssue. i

Thus, supported by the consistency of
NRC axperience with that of others, the
Commission has concluded that spant
fuel can be stored sefely and without
significant environmental impact, in
eithar wet storega or in wet storage
follawed by dry storage, far ai least 100
years. The Commission considers it
unlikely, however, that any fual will

-ectuelly remain in wet storage for 100

years or even for 70 years. We
antcipate that, consietent with tha
currently developing trend. utilities will
mave fuel roda out of spent fuel pools
and into dry atarage to makas room in
pools for freshly-discharged spent fuel.

Although the Commission bus .
concluded that reactor spent fuel pools
can safely be used lo store spent fuel far
100 years, there i8 no technically
compelling reason to use them that long.
If reaclor licenses are renewad for as
long as 30 yaars, making a tatal ef 70
vears of operation, it will be necesaary
to store the apent fus! discharged at the
end of tha reactor's operetioa in a spent
fuel poal for aeveral years to aliaw for
radioaclive decay and thermal cooling.
After this pariod, the fuel could be
placed in dry storage and the apent fuel
pao] decommissioned. Thus, for most
reactars, tha moat likely maximum
period of storaga will be well within the
extended 30-yeer post-operational '
period under the Commiesion’s

- praposed revision to Finding 4.

Moreogver, considering that under
cartafn conditions spent fuel can ba .
stered safsly and without significant
environmental impacts for up ta 140
yeara, the Commisaion balieves thera is
am pla basis for confidence in storage for
at least 100 years, @ .

In 1ts 1984 Waate Confidence
Decision, the Commission also
concluded that “there ere no sisniﬁcant
additional non-radiolegical impacts
which could adversely affect the
environment if spent fuel is stored

.bayond tha expiraﬂon of oparsling
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licenses for reaclors” [see 49 FR 34688 nt
p. 34685, August 31, 1984}, The
Comunission did nol find anything Io -
contradicl this conclusion in its 1568
rulemaking amending 10 CFR part 72 for
long-term spent fuel and high-level
waste storage at an MRS:

In 2ogust 1984, the NRC published aa
environmenial assessmeal for thia
revision of Part 72 NUREG-1082,
»Environmental Assessment for 10 CFR Part
72, Licansing Requiraments for the
Independent Storage of Spent Fuel and High-
Leval Radicactive Waste.” NUREG-1082
discussas the major lsaues of the rule and the
potaatial impact on the environmant. The
findings of tha environments] agsessment ate
»[1) past experience with water pool storage
of spent fuel establishes the technology for
long-term storage af spent fuel without
alfecting the health and safety of the public,
(2] the praposed rulemsking to include the
criteria of 10 CFR Part 72 for storing spent
nuclear fuel and high-level radicactive wasta
does aat significantly affect the envirnnment,
{3 solid high-level waste is compamble o .
spent fuel in i8 heat generaifon and in ite.
rsdinactive material content on n per metric
ton hasis, and (4) knowiedge of material
degradation mechaniams under dry storaga
conditions and the ability to institute repairs
in a reas§nable manner without endangering
the heelth [and eafety] of the public shows
dry stotage lechnology options do not
significantly impact the environment.’ The
assesarpend concludes that, among other.
things, there are no significant environmental
lmpacts as & result of promulgation of these
revisions of 18 CFR Part 72.

Baged on the abuve assessment. the
Commiasion concludes that the miemaking
ectioa will not have s significaat incremental

. envirgmmental Enpact on the quality of the
human environment [$3 FR 31851 atpp.
HB57-316588; August 19, 1968.}

Thus, the 1988 amendments o 10 CFR
part 72 provide the basis for the .
Commission to conclude that the
environmental consequences of long-
term spant fuel storage, inclading non-
radiclogical impacts, are not significant.

Finally, no considerations have arisen
te affect the Commission’s confidenca
since 1984 that the pogsibility of a major
accidant or sabotage with offeita
radinlogical impacta at a spent-fuel
storage {acility is extremely remote.
NRC has recently reexnmined reactor
poal storage safety in twn studies,
“Beismic Failure and Cask Drop -
Analyses of the Spent Fuel Pools at Twn
Reprasentative Nuclnar Powaer Plants™
(NUREG/CR-5176}.and “Beyond Dessgq
Basis Accidents in Spent Fuoel Pools™
[NUREG-1353). These studies reaffirmed
that there are no safety coumdernuom
that jushfy changes in regulatory
requiremants for poal gtorage. Both wsl-
and dry-storage activities have
centinued to be licensed by the |
Cammisaian, In its racent rulemaking .
amending 10 CFR part 72 to establish

licenging requirements for an MRS, the
Commipsion did choose to eliminale aa.
exemplion regarding lornade missile
impast “...to assure designs continue to
sddress maiotaining confinemant of
particulate material,” (53 FR 31651, p.
31633, August 18, 1988}, However, NRC
staff had previously considered tarnado
missile impacts in safety reviews ol
degign topical reports and in Ucensing
reviews under 10 CFR part 72

[V.B. Relavant Issues That Huve Arisen

since the Commission’s Original
Degigian on Finding 4

In its original Findirg 4, the
Cammissinn found reasonable
nseurance of eafe storage without
aignificant environmental impacts for et
least 30 yenrs beyond reactor OL i
expiration. Delays and uncertaintiaa n
the schedule for repository availahility
since the 1584 Decision have convineed.
the Commisgion ta alicw some margin
heyoad the scheduled date for.
repasitory opening cufrently cited by
DOE. As noted in Finding 2, the
Comynission hng reasonable assurance
that at least one repository will be :
available within tha first quarter of the
twenty-first century, For all currently
operating raactors, this would still be
within the pariod of 30 years from
expiration af their OLs, which the
Commission previously found to be the
minimum period for which spent fuel
storage could he considered safe and
withaut signiﬁcant envircnmental
impagt.

Under the NWPA as amended, DOE is
nuthorized to. dispose of up.to 70,000
MTHM in the first repository hefare -
granting a ‘coostruction autherization for
a secontd: Under existing licenses, - -
projected spant fuel generation could”
exceed 70,000 MTHM ns early as the
year 2010. Posaible extansions or -
renawals of OLs also naed ta bs
considered {n assessing the need for and
scheduling the second repnaitory. It anw
appears that unless Congress lifts tha

‘eapactty limit on tha firet repository—

anhyd uél;]ass this rsposcll:ory hasofthlﬁ

sical capacity to dispose of all spent
ﬁ:ei generated under both the original
and extended or renewed licenses—-it
will be necessary to have at least ong |
additinnal repnsitory. Aasuming here .
thet the first repository i available by.
2025 and bas a capacity an the arder of
70,000 MTHM, sdditional disposal
capacily. would probobly not be nesded
before abaut the year 2040 to avaid .
ataring apent fuel at areactor for more

{than 30 years after. expi.rationnf reactor
Ols.,

Allhough action on a necond )
repository befare the year 2007 wouI:f
requu-e Congresgional appmval. the

-—-—_

Commissien behqaes that Congrass wlll
take tha necessary sction if it becomes
clear that tha ficst repository site will
not have the capacity likely lo be-
needed. If DOE were able to address the
need for n second repository earlier, for
exampie by initiating a survey fora
second repository site by the year 2000,
DOE might be able to reduce the
poteotial requirement for extendad
spent fuel storage in tha twenty-firgt
century, The Commission does not,
however, find such action necessary ta
conclude that spent fuel can be stored
safely and without significant
environmental impact for extended
pericds;

The potential for generation and
onsite storage of & greater amount of
spent fuel as a result of the renewal of
existing OLs does not affect the
Commissieh's findings on enviranmental
impacts. In Finding 4, the Commission
did not base its determination an a-

" . spacific number of reactors and amount

of spant fnel génarated, Rather. the
Comizission took note of the safety of
spent fuel storage and lack of
environmental impacts overall, noting
that individunal actions invalving such
storage would be reviawed. In the event
there were applications for renewnl of
existing reactor OLes, each of these
actions would be subject to safety and
environmenta] reviews. with subseguent
issuance of an environmental
asséasment or environmental mpact
atatement, which would covar storage of
spent fusl at ench rsactor site during the
period of the renewed license. _
The Commission also notes that the
amopunt of spent fuel axpected tobe
discharged hy reactors has continued to
decline significantly, a trend already
noted in the Commission’s discussion of
its Finding 5 {49 FR 34858 at p, 34687,
Auguat 31, 1984] At the timme of the
Commission's decision, *...the
cumulative amaunt of spent fuel to he
d!spnsed of in the year 2000 {was]
axpected to be 58,000 metric toas af
uranium” (see “Spent Fuel Storaga
Requirements” [Update of DOEfRL-82-
17) DOE/RL-83-1, [anunary. 1983), Today,
that figure has declined to 40,200 metric:
tons, the lower reference case which
represerts the conservative upper hiound
of commercial nucléar power growth. .
{see "Integrated Data Base for 1989
Spent Fuel and Radicactive Waste
Invaotarias, Projections, and .- .-
Charaecteristics,” DOEfRW-OODE. Rev 5,
November 1989). The amount of spent
fiie! considered likaly to be discharged
by'tha year 2000 in the Commission's
1984 decision will not be attaioed inti] °
the end of calendar year 2014, if then, .
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The Commission believes that its 1984
Finding 4 shouid he revised to
acknowiedge the passibility and assess
the safety aad environmental impacts of
extended storage for periods longer than
70 years. The principal reasons for this
proposed revision are that: (1) the long-
term material and system degradation
effects are weil underatood and kmown
to be minor; {2) the ability to maintain
the system is assured; and (3) the
Commigsion maintains regulatory
authority over any spent fuel storage
installation.

On the basis of expferience with wet
and dry spent fuel storage and related
rulemaking and licenasing actions, the
Commission concludes that spent fuel
can be safely stored withaut significant
environmental impact for at least 100
yeara, if necessary. Therefore, the
Cammission is revisingita orf
Fourth Finding thus: “Tha Commission
finds reagonable assurance that, if
- necessary, spent fuel generated in
reactor can he stored safely and withouot
significant cnvironmenta) impacts for at
least 30 yeers heyond the licensed life
for operation {which may include the
term of a revised or renewed license) of
that reactor at its spent fuel storage
basin, or at either onsita or offsita
independent spent fuel storage
iastailations.”

Reoffirmed Finding 5: The
Commission finds reasonable aesurance
that safe independent onsite spent fuel
storsge or offsite spant fuel storage will
be made available if such storage
capacity fe needed.

V.A. Issugs Conside;‘ed in Commission's
193¢ Decision on Finding & :

In its discussion of Pinding 5 of ita

. Waste Confidence Decision (49 FR
34658; August 31, 1984), the Commiasion
said that;

The technelogy for independerit spent fuel-

storage iastaltstiane, a3 discussed under the -
fourth Cnmmission Pinding. is availeble and
demonstrsted. The regulatians and Heensing -
ace. Such installations.
can be constructed and licensed withinag -
five-yesr time interval. Before pessage ai the
Nuclear Waste Policy Act af 1982 the
Cammission was concerned sbout whe, I.f
anyans, would teke responsibility for
providing such insiallatians on a timely buis.
While ths industry was hoping for 8
governmant commitment, the Administration
hed discontinued affaris ta provide those
storagd facilities.... The Nuclaar Waste Policy
Act of 1882 establishes a national pelicy for
pmviding starege facilities and thua belpa to
resolve this issus and assure that storage
copacity will ba availabls. '

Prior to March 1?]81. tha INOE was pursuing

m i provids temporary starage in

alg-slle or away-from-reactor (AFR), storage
in:stallations. The inteat sf tha program was
to pravide flexibliity ts the natianal wasts

disposal program snd an alternative far those
utilities unabie ta expand their awn slorage
capacities.

Censequently, the par!icrpanta in this
procaeding assumed that, prior to the
availahiity af a repanitary, the Federal -
gavernment would provide for storage af
spent fuel in axcess af that which couid ba
stored st reactor sites. Thus, it is not -
surprising that the record of this proceeding
priar to the DOE palicy change did not -
indicate any direct commitment hy the

utilitiea ta provide AFR storage. On Merch 27,

1981, DOE placed in the record a letter io tha
Cammission stating its decision »to
discontinue its effarts to provide Federal
government-owned or controlied away-from-
resctor atorage facilities.’ The primary
raagong for the change in policy were cited as
aew and lower projections of storaga
reguirements and lack of Cangressianal
anuthority ta fully implement the original
policy.

The record af thia proceeding indicates a
generai commitment on the part of indestry 14
da whatever is necesgary to avoid shutling
dawn reactors or derating them becsuse of
filled apent fuel storage pools. While
industry’s incentive for keeping a reactor in
eperutinn no longer applies after expiratida
af its operating license, utilities poesessing
spen! fuel are required to be licensed and to

- maintain the fuel in safe storage unti!

removed from the gita. Indusiry's response to
the change in DOE's policy on federally-
sponsored away-from-reactor (AFR) starnge
was hasically a oumnutmenl to do what ia
required of it, with a plea for a clear
unequivocal Federai poiicy.... The Nuclear
Waate Policy Act af 1082 has aa w provided
that policy.

Tha Muclsar Wasts Pelicy Act defines
public and privats responsibilities for spent
fuel starage and provides for a limited
emount s fadseally-supported interim
storage capacity. The Act also inchudas
provisians far monitored retrievabla storage
Facilities and for e reaearch develapment and
demonstration program for dry storags. The
Commissisn belisves t!mt these provlaiom
provlde added assurance that safe

ndependent ansite ar offsits spent fusl °
nlorase will be availabls if neeéed.
[References amjtted]

The policy set forth in l.he NWPA

regarding interim storage remains in

.- place. Therefore, the Commission’s

confidencs remaina uncbhanged. The-
only policy change affecnng storage
involves long-term storage in an MRS,
The NWPAA, sets schedule restrictions -
on an MRS by tying it te the repository
siting and licensing schedule, Thess
rastrictions effectivsly delay
implementation of an MRS,
Consequently, its usefulness in
providing etorage capacity relief to
utilities is likely to be lost,

The NWPAA established a Momtored
Retrievable Storage Review Commission
tasked with preparing a report on the.

nead for an MRS facility as part of the -,

national nuclear waste management
aystem {sectian 143{e)): in {ts November

1989 report “Nuclear Waste: !s There a
Need for Federal Interim Storage?”’, the
MRS Commission reached the following
conclusion:

An MRS linked aa provided in current law
would nat be justified, especially in light af
uncertainties in the completion time [ar the
repasitary. Consequently, the Commission
doea not recammend & linked MRS ae

- requived by current law snd as proposed by

DOE.

In the November 1989 Reassessment
Report, DOE stated that

current betweaen the. repodtory

- and MRS program makse it impossible for the

DOE 1o accept wasts at aa MRS facilityon s
ld:edula that bindepmdent fmm that of the
. Thersfors, th

Althaugh the Comm:ssmn 8
confidencea in its 1984 Dscision did not
depend on the availability of an MRS
facility. the possibility of such a facility,
as providad for in the NWPA, was cna
way in which needed storage cnuld be
made available. The NWPAA makes an’
MRS facility leas likely by linking it to
repcaitary development, unless
Congress is willing to modify these
linkages. The potential impact of the: |
uncertainty surrounding an MRS on the
Comamivxing canfldénce u.bl;owpver.
" il"arid planned spent fuel pool’; .
'exmlm and diy-storage investments
by utilities themaelvss—developmanta
that had-not been mads operetional at
the tite of the original Waste -
Conffdence Dacisfon. Consequently, the
current statutory restrictions that may
make sn MRS ineffective for tlmely
storage capacity relief are of no
congaquence for tha Commission's
finding of confidence ihat adequate
storage capacity will ba msde availeble
il naeded.: R

All.hmlgh tha NWPAA_ limite the

' usefulness of an MRS by linking its

availability to repository developmant,

. the Act does provide authorization for

an MRS facility. The Commission has -
remained neviral since its 1064 Waste
Confidence Decision with respect s the
need for authorization of an MRS
facility. The Commission doss not
considar the MRS essential to protect
public health and safety. If any offsite
storage capacity is required, utilitias
may make spplication for a license to

store spent fuel at a new sile,

uently, while the NWPAA
Mo d::zs affect MRS development
and therefore can be said to be limiting,
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the Commigsion believes this should not _

affmct its confidence in the availability
of sade storage capacity.

V.B. Ralevani Issues That Have Arisen
since the Commission’s Origival
Decision on Finding §

DOE will probably not be able v
begin operation of a repository before
2010 under current plans, and operation
might begin somewhat later. Given
progress to dats on an MRS, the jink
betwaen MRS faciiity construction and
repository conatruction authorization
egtablished by tha NWPAA, and the
absence of other concrete DOE Iam to
store the spent fuel. it seems
ﬂ!ﬂtDOEwﬂlmutthaINﬂMﬁuh

X aumlo!thc

Secretary, not laun- lhm
January 3%, 1908, will dispose of the
high-level radicactive waste or spent
nuclear fuel {subject to disposal
eontm:ts] .") This potential pmblsn

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 responsihility
for providing apent fuel storage will not
affect tha public heaith and safety ar the
eovironmsent. Uncertainty as to
coniractus] responsibillties raises
qusstions concarning: (1) who will ha
rasponsible; (2) at what point in tima
responaibillty far the spent fuel will he
transferred; {3) how the fue] will be
managed; {4) how the transfer of
managemant tesponsihility from the
utilities to DOE will take place; and (5}
how ths cost of DOE storage might
differ. if at all, rom utility slorage.
Uttlities possassing spent fuel in storage
under NRC licenges cannot abrogate
their safety respansibilities, however.
Unlil DOE can safaly accept speat fusl,
utilities or some other licansed entity
will remain responasible for it.

Estimates of the amaunt of spent fuel
generated have continued to decline. At
the tirze of the Commission’a Decision,
the Commisaion cited in Finding 6 tha
cumuiative figurs of 58,000 metric tons
wranfum of spent fuel generated in the
ysar 2000 (Sea 49 FR 34658, p. 34697,
August 31, 1984.) Mara rscently, DOB

estimated 40,200 metric tor the lower
reference cage which represents the
conservative upper hound of commercial-
nuctear power growth (aee “Integrated
Dats Base for 1988: Spent Puel and-
Radiosctive Waste Inventories,
Projections, and Characteristica,” DOEI
RW-0008, Rev. 5, November 1306),
Although estimates may show an
increase at some date well into the

_ twenty-first century if Heensas of some

reactors are repewed er exiended, this
pousibility does not affect the
Com?ﬁwn 1; ﬁnﬁdenm in the

av a s storage capacity
until a regtznitnry i operational Tha
industry has mads a ganeral

commitment to provide storage capacity,
which could include sway-from-reactor

- [AFR) storage capacity. To date,

however, utilltiea have sought ta mset

storage capacity teeds at thair

respective reactor sites. Thus, s new

industry applicetion for AFR storage

remains only & potential option, which
m seems unnecessary a2d

w :

Utilttien have contimed to edd
storage capacity by reracking spent fuel
pools, and NRC expacts continuad
reracking whera it is physicaily possihle
and represenis the least costly
alternative. Advances in dry-storage
technologies and utility plans both have
a positive effect on NRC's confidence.
At the time the Commission reached lta
orlginal findings, dry storzge of LWR
spent fuel wag, as yet, unlicoasad under
10 CFR part 72, and DOE's dry-storage
demonatrations in suppert of dry-cask
storage were in progress at the Idaho
Nstional Engineering Laboratory {INEL).

Today, DOE’s demonstration efforts
hava been successful (See Godlewski, N.
Z, “Spent Fuel Storage-An Update.,”
Nuclear News, Vol. 30, No. 3, March
1987, pp. 47-62, at p. 47.) Dry storage has
been licansed at threa reactor sites, and
three new applicatians are under
reviaw. Dry cask starage is licensad at .
Virginia Electric Power Company’s-
Surry Power Station site (see License,
SNM 2501 under Docket No. 72-2}, and
dry-conerete module and stainless-steal
canigter storage I8 licensad at Carglina
Powsr and Light Company's {CP&L's) H.
B. Robinson, Unit 2, site {see Licensa
SNM 2502, under Docket No. 72-3). A
ticense was recently granted fora
stmilar moduler eystem at Duka Powar

=i

Company's Oconee Nuclear Station site,
New applications have been received in
1900 for CP&L's Brunswick site, the
Baltirnore Gas and Electric Company's
Calvert Cliffa aite, and in 1990 for
Consumer Power Compeny's Palisades
site. Applications are also expected for
CP3ad.’s Robinson 2 site (at another
onsite location to allow for greater
storage capacity) end Wiscangin
Electric Power Company‘s Point Beach
site. The Tennessee Valley Authority
has indicatad that it will apply fora
licensed dry storaga installation at its
Sequoysh piant sits,

Thus, the successful demonsiration by
DOE of dry cask technology for various
cask 4 at INEL, utilitiss’ actions to

spent fuel storage capacity
short[alls. and the cantinuing sufficiency
of the licensing record for the
Comnyission to authorize increasas in at-
reactor storage capacity all sirengthen
the Commission’s confidence in the
availability of safe and environmentally
sound spent fuel storage capacity.

Renewal of reactor OLs will involve
consideration of haw additional spent
fuel generated during the extended term
of the license will be stored onsite or
offsite. There will be sufficient time for
construction snd licensing of any
additional storage capacity nseded.

In summaery, the Commission finds no
basis to change the Fifth Finding in its
Waata Confidence Decisisn. cbaanm-bv

mmmwm lessEfedl :
limmd g’;mht:{n nd I:L;;
age ory
a _ah iy b ﬁuﬁuquamm -
i cantury (see our discussing
0 -apgmiore than offset by, the: |
¢ sekiag of utilities in.

at-reuctob-site storage
teactar pools and their
' in providing indspeadent onsita
Therefore, the Commission

continues to find “...reasonable
assurance thai safe independent onsite
spent fuel storage or offsite spent fuel
storage will be made available if such
storage is needed.”

Dated at Rockvilla, Maryiand, this 11th day

of September 1900

For the Nudearnegulﬂory(:omnﬂsﬂm
Sansuel J. Chilk,
Secratary of the Commixsion, .
[FR Doc. 90-21800 Filed 9-17-90; :45 am ]
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