MEMORANDUM FOR:  James L. Blaha = AR 1 194
: Assistant for Operations
Office of the ExecutiVe Dlrector
for 0perat1ons 1', e -

FROM: Robert M. Bernero Dirééto}'

Office of Nuclear Material Safety
and Safeguards -

SUBJECT: ‘ TRANSHITTAL OF INFORMATION RELATING TO THE NUCLEAR WASTE

TECHNICAL REVIEW BOARD BRIEFIHG ON MARCH 14, 1994, TO THE
COMMISSION

Enclosed are six copies of the following information for the Commissioner’s
Technical Assistants to use in preparing for the subject briefing:

- A brief statement of the staff’s activities directed toward providing
guidance to the U.S. Department of Energy regarding the implementation
of 10 CFR 60.113 (Enclosure 1).

- Background information on the staff’s activities related to the
performance ocbjective defined in 10 CFR 60.113 (a)(2) (groundwater
travel time and the disturbed zone (Enclosure 2)).

- Background information on the staff’s views on implementing the
provision of 10 CFR 60.113 (b) that allows adjustments to the subsystem
performance objectives (Enclosure 3).

This information is related to Page 6 of the Nuclear Waste Technical Review

Board's written presentation to the Commission and viewgraph 9 of that
presentation.

If you have any questions regarding this information, you may contact B.J.
Youngblood of my staff at 504-3404.

Ofrd c“.d o}gf‘ﬁd by
Rabert 4. Bacrarn

Robert M. Bernero, Director
Office of Nuclear Material Safety
and Safeguards
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DIVISION OF HIGH-LEVEL WASTE MANAGEMENT STAFF'S ACTiVITIES RELATED TO 10 CFR
60.113 '

Over the past several years the staff has directed efforts toward identifying,
understanding, and addressing technical and regulatory uncertainties related
to 10 CFR Part 60. As part of these efforts, the staff has initiated
activities toward establishing quidance related to €0.113, incluc , ine
subsystem performance objectives and the provision for flexibility in 60.113
(b). . The staff agrees with the Nuclear Waste Technical Review Board that
guidance on the groundwater travel time criterion of 60.113 is needed. The
staff also agrees that it should not wait until the U.S. Environmental
Protection Agency standard is revised and, therefore, has inftiated efforts on
establishing guidance related to the groundwater travel time performance
objective. The final results of the staff’s guidance in this area will be
contained in the License Application Review Plan, as it is de* )

ENCLOSURE 1
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BACKGROUND RELATED TO 10 CFR 60.113 (2)(2)
(GROUNDWATER TRAVEL TIME)

ENCLOSURE 2



BACKGROUND:  Groundwater Travel TimdDi;tuM Zonc.

The Nuclear Waste Policy Act mandates that the technical criteria developed by the NRC “shall
provide for the use of multiple barriers in the design of the repository.” The Commission has
identified three primary barriers to the release of radionuclides: the geologic setting, the design
and configuration of the repository, and the waste package. The performance objective for the
geologic setting is currently defined in 10 CFR 60.113(a)(2) as follows:

"The geologic setting shall be located so that pre-waste-emplacement groundwater
travel time from the disturbed zone to the accessible environment shall be at least
1000 years or such other travel time as may be approved or. specified by the
Commission.”

The requirement for multiple barriers addresses the nced to reduce the various sources of

uncertainty in predicting the potential long-term performance of the repository so that in the view

of the Commission it can "have confidence in the ability of the geologic repository to contain
and isolate wastes for an extended period of time."” A premise of the multiple barmier approach
that underlics the defense-in-depth concept is that barriers can be prescribed that act
independently and thereby enhance the confidence that the wastes will be isolated. To
implement the defense-in-depth concept, it was determined that it was appropriate to include
reasonable, generic requirements that, if satisfied, will ordinarily contribute to meeting standards
and that quantitative measures were important in conveying the degree of confidence necessary
to make the required licensing decisions.

In general, the physics of groundwater flow under saturated conditions are better understood that
the physics of groundwater flow under unsaturated conditions. For example, saturated flow
involves the interaction of only two phases (water and rock), and unsaturated flow involves the
interaction of three phases (water, rock, and air). Because of this, the modeling of unsaturated
flow involves, for example, an understanding of the welling characteristics (e. g., at whal point
does water begin to flow) of the geologic medium and the relationship of air permeability
measurements 1o water permeability. Consequently, over the last several years, efforts have
been focused on gaining a better understanding of unsaturated flow. Through a systematic
regulatory analysis (SRA) of GWTT, two technical uncertainties have been confirmed.

The first technical uncertainty relates to establishing a methodolugy for determining the fastest
path of likely radionuclide travel. Because of uncertainty in the spatial variability in hydraulic
properties of geologic media, the fastest path of likely radionuclide travel is a distributed
parameter in time and space rather than a single value parameter. As such it can be quantified
as a cumulative frequency distribution of “fastest™ paths. It has been suggested that the current
standard docs not adequately address this fact, Because groundwater flow can be considered a
stochastic process, uncertainty analyses will provide multiple ,.-<dictions of groundwater flow
velocity fields. It is important to note that the uncertainty in preaicted velocity ficlds will be
required input for performance assessments, regardless.of the performance standard to be
cvaluated (such as cumulative release of radionuclides, dose, GWTT or any other suggested
groundwater flow based parameter for the geologic setting, such as flux). The staff is currently




evaluating methodologies for determining compliance. During this evaluation, the staff will
consider whether other expressions of groundwater flow (such as the mean "fastest path” for
GWTT or a flux-based parameter) would serve as a more meaningful indicator of the
performance of the geologic setting. In the rationale accompanying the final rule (10 CFR 60),
the staff presented analyses that demonstrated the functional relationship between GWTT and
relcase of radionuclides for a variety of geologic media. Those analyses supported the
conclusion that a 1000 year GWTT would enhance the confidence that the wastes will be
isolated. Although it has been suggested that a flux-based parameter might be a better measure
of the quality of the geologic setting, the staff is not aware of any analyses to specifically
support that suggestion.

The second technical uncentainty relates to determining the extent of the disturbed zone. The
disturbed zone is defined as that "portion of the controlled area the physical or chemical
properiics of which have been changed as a result of underground facility construction or as a
result of heat generated by the emplaced radioactive wastes such that the resultant change of
propertics may have a significant effect on the performance of the geologic repository.” The
disturbed zone concept was established as a means to account for some post-closure effects on
the groundwater flow system at a time when "coupled” process models were not readily available
for evaluating groundwater flow systems. However, determining the extent of the disturbed
zone appears to be enigmatic. This is due to the implied necessity to establish unspecified,
quantitative limits for some properties of the geologic setting wherein any construction- or heat-
induced changes in those properties beyond those limits would have a significant effect on the
performance of the geologic repository. Numerical analyses of the response of the geologic
setting (i. e., the groundwater flow system) undertaken by the staff have not yielded any
meaningful quantitative limits for properties considered (temperature or liquid saturation) that
could serve as useful criteria for determining the extent of the disturbed zone when considering
the effects of thermal induced buoyancy on the groundwater flow system. The staff is
continuing to evaluate whether the disturbed zone is a quantitatiyely tenable concept and is
considering whether a "post-waste emplacement”™ performance objective for the geologic setting
(wherein repository induced effects are directly coupled into the compliance evaluation) would
be a more demonstrable indicator of the performance of the geologic setting.
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BACKGROUND RELATED TO 10 CFR 60.113 (b)

ENCLOSURE 3
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KEMOPAKDUM FOR: Commissioner Curtiss

FROM: James M., Taylor
Executive Director for Operations

!
SUBJECT: NRC STAFF ANALYSIS OF "RETHINKING HIGH LEVEL WASTE DISPOSAL"

Enclosed is the staff analysis dated September 12, 1990, of "A Position
Statement of the Board of Radioactive Waste Management™ of the National Research
Council. This document supersedes the version provided to you on August 29 and
will serve as the basis for Kr. Bernero's remarks at the September 17-18, 1990
Symposium on Radioactive Waste Repository Licensing sponsored by the Board on
Radioactive Waste Management of the National Research Council. No formal
remarks are being prepared. After the discussion at the symposium, the staff
will prepare & formal analysis for transmission to the Commission,

Also enclosed is a draft of EPA's presentation at this symposium.

Zrwinal Signel 8.
James M. Taylor

James M. Taylor
Executive Director
for Operations _
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" NRC STAFF ANALYSIS or
'RETHINK]NG HIGH-LEVEL WASTE DISPOSALY--A POSITION STATEMENT OF
THE BOARD ON RADIOACTIVE WASTE MANAGEMENT OF THE NATIONAL RESEARCH COUNCIL

BACKGROUND:

On July 18, 1590, the Board cn Radiocactive Waste Managcment of the National
Research Courci1 ("the Ecard") {ssued a report entitled "Rethinking High-Level
waste Disposal." The Board's report was developed from discussions at a stucy
sessfon convened by the Board in July 1988, to address U.S. policies and
programs for high-level waste (KLW) management. The week-long study session
was attended by representatives of the U.S. Department of Energy (DOE),

the U.S. Nuzlear Regulatory Commission (NRC), and the U.S. Environmental
Protecticn Agency (EPA), as well as other knowledgeable persons from the Unfted
States and abroad.

The NRC staff has reviewed the Board's report, and this paper gives the staff's
lna\ysis The staff has chosen to focus on what 1t considers to be the Board's
major firdings and recomrencations related to NRC's regulatory responsibilities
regarding high-level radicactive waste repository licensing. The staff's analysis
{s based on (ts understanding of the national HLW program as of August 1950,
and thus reflecss 2 number of important events that have occurred since the
July 1G85 s:udy sessicn. These events, some of which have caused or will cause
changes to both the NRC and DOE programs, include DOE's {ssuance of the Site
Characterfzation Plan (SCP) in December 1988, {ssuance of the NRC staff's
comments cn the SCP (1.e., NRI's Site Characterfzation Analysis (SCA)) in
August 1969, DOE's anrouncement of revisions to {ts program and schedule in
Novezber 1559, the agzscintrent of a permanent director of DOt's Office of
Civitian Ra:ica:tive Waste Maragement, and the fssuance of NRC staff's
Regulatery Stratesy n Ocioder 1988 and fi{rst updazte in June 1950,

CONCLUS;ONS:
The s22ff's majcr conclusions are:

1. The staff agrees with many of the general principles described
irn the Ecard's repcrt and more i{mportantly considers that the NRC
regulaticn and prelicensing process are alreacy consistent with
these principles.

2. Uncertainties associated with licensing a geologic repository,
including those related to moceling, are recognized by the regulation,

Tre NRC rejulaticn provides flexibilfty to adjust the subsystem
performance regquirements for site-specific conditions and designs.

The 12erative prelicensing process s intended to implement the broad,
generic NRC regulations at a specific sfte. If implemented properly,
this process {11 permit DOE to propose adjustments to the performance
allocation for subsystem barrfers and their components, to fit the needs
for a specific site and specific desfigns. These acdjustments can then
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'be reflected 1n adjustments to the subsystem requirements, as permitted
by 10 CFR 60.113(b). The staff would review DOE's proposed adjustments
and advise DOE accordingly during prelicensing.

S. Freser implementation of the regulation, by both NRC and DOE programs,
should continue through the prelicensing process. Features {ntenced
to allow flexidility need to be applied effectively by both NRC and D3E

CiSCUSSION:
1. nalysis of Board Findings and Recommendations
A. Overal) Finding and Recomrendaticn

The Brard concludes that the current approach has resulted in lack of
savisfacecry progress by the U.S. program and that this s caused by
the -egulatcry requirements (4.e., NRC's 10 CFR Part 60 and EPA's 40
{8 Part 191 ) and grogram implementation. Furthermore, 1t concluzes
that the current pregram s unlikely to succeed. The Board therefore
resoTmends an alterna,ive agproach that .. .will require significan:
changes in laws anc regulations, as well as in pregram management.”

This cverail conzlusicn is primarily based cn the fellewing three
major fincirgs:

(&) Lack ¢of reccsnitien of uacertainties;
(c) Gverreidianze on mcseling,
(c) tack cf fleadility in regulations anc progranm

Tre s2aff cdoes nct consider that the NRU regulatfcn has contributed

tc 2~y perceived lack cf progress. The staff believes that the three
rajer firdings in the Ecard's report reflect a perceptfon of the NAC
resulazicas and fmplementing process that §s different from the staff's
view, The staff consigers that the regulation is in fact consistens
with 2re following gereral prin~1plts embodied i1n the Board's three
rajor fincings:

(a) Uncerzafnty rmust be recognized {n safety cdecisicns and
ataclute cerzafinty cannct be achieved;

(5) Although inzispernsadble, mocdeling cannot be sclely relfed
PN on fcr safety cdecisions;

(c) Resulaszry and pregrammatic flexibility are needed tc best
deal with uncertainty,

The staff also observes that while the regulation has always been
consistent with these principles, improvements which fncrease
flexibility have beer made by both NRC and DOE to the implementation
cf the prelicensing process since the Board's stucdy session was held

- twd years ago. Further, improvements cin and should continue to be
rade, and the NRC s2aff 1s committed to do so.




prelicensfng, site characterization phase to determine how a
demonstration of sati{sfactory performance can best be accomplishes,
Both the regulatory language and the prelicensing interactions
arong all interested parties accommodate the very real need for
flexitilfty. Flexibility features ir both the regulation and
prelicensing/Yfcensing process are discussed further below.

,—_-_———_:. Subsystem Perfornance Chjectives

As rmenticned previously, the st2ff consicers the subsysten
performance objectives and criterfa are general reguirements
rather than det2iled regoicements prescribing specific
engineering design. Furthermore, althoush the numerical
rature of the subsystem performance objectives can gfve the
{mpression of abscluteness, it should be recalled that

. “reasonable assurance” rather than absolute certainty is the
swarga~d ¢f proof for meeting these requirements (see Section
1CY). 1In azdition, 1t sheuid be emphasized that the numerical
vialues themselves are subject %0 zdjusiment so as to take {n<p
dccount unigue features cf a specific site or design that
would centribute to overal) perfcrmance. This s nct an
exemstion from the regulation, but a provision that s
excressly set cut in the regulation ftself. 10 CFR 60.113 (b)

I states that:

’ Dn 2 case-by-case basis, the Commissicn may ipprove or
scezify some other racdicruzlicde release rate, cesigned
cri2inment period or pre-waste-emplacement grouncw2tier
travel 2ime, provided thas the overall system performance
cojecvive, as it relates tc anticipatel processes and
events, is satisfied.

Ques:icns have teen raised by DOE and cthers about perceived
limitaticrns of the subsystem regquirement for waste package
cortafnment §n 10 CFR €0.113 (a)(1)(44)(A). Specifically, iz
was unclear to DOE ancd others if this regquirement was a cap ¢n
the waste package lifetime or a limitation on the credft that
can be taken in engineered barrier system or overall repositery
system performance aszessments, The requirement, {f so
frnterpreted, might {ndeed have the effect of unduly reducing
DOE's flexibility. Such an interpretation could also give the
fncorrect impression that the regulation deemphasizes the
fmportance of the engineered barrier system and therefore
emphasizes the natural system.

In order to resolve Lhis guestion about the regulation, the
staff, based on the ‘nfermation 1n the statement of
considerations, {ssued Staff Position 60-001 on July 27, 193C,
which clarifies the meaning of this requirement and explains

the flexibility 4n the regulation and the staff's {nterpretaticn
of the regulation. The staff's position {s that this
reguirement:



... {5 a minimum performance requirement which 1s not
intended, and should not be {nterpreted, 25 & cap on the
waste package lifetime or a1 limitation on the credit that
cen be taken (in engineered barrier system and overall
repcsitory system performance assessments) 1f the waste
peckage {s designed to provide containment n excess cof
1000 years.

Ve:, while the staff regards the subsystem perfermance
cbiectives as having considerzble flexibility, these
chjectives do have a role 4n implementing the Commission's
cefense in depth philesophy and will need to be implemented
in a2 ranner that enhances confidence in overall system
Tsrrance., e
-

B. nArj.latory Strategy

The staff's Regulatory Strategy (SECY-BB-2B85), {ssued in
Ctwcber 1922, reflects an interral prozess for {dentifying and
correcting ceficlencies with the regulation (including
reg.irements that might prove to be unnecessary to preoiect
putlic heaith and safety). The st2ff has recently had its
cantracior, the Center for Nuclear Waste Regulatory Analyses,
cemplete an incepencent an2lysis of the regulatfon to 1dentify
cotensial deficiences. The staff also has used and will
contirue 20 use the experience of the staff and DOE with
irpiementing the regulation, cduring site characterization

at the Yucca Meuntain sfte, to identify defictencies.

te~cial cdeficiencies are {centified, the staff's

cry Strategy also indicates generally how they wiil be
ed by using efther rulemakings, staff positions, or
vlatery guides. The first update to the Regulatory Stratesy
in SECY-90-207 1ists a number of potentfal rulemakings, staff
sositions, and regulatory guides intended to address ficentified
ceficiencies and other regulatory needs. The Staff Positicn
60-001 mentioned previously 1s one example of how the staff

his addressed & perceived deficiency. Work {s also underway

to examine each of the post-closure subsystem performence
objectives (f1.e., substantially complete containment, engineered
barrier system release, and groundwater travel time/disturbec
zone). The staff's strategy s to refine these requirements.

N X0
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Although refinements may be beneficial, the staff sees no
Justification for eliminating the quantitative subsystem
performance requirements. These requfrements are a necessary
feature of the requlation used to implement the multiple,
independent barrier concept and to dea) with uncertainties in
estimating overall system performance. Most importantly, as
c¢iscussed above, the explicit provision for adjustments (i.e.,



10 CFR 60.113(b)) assure that necessary accommodations can be
made so long as there {s no weakening of the protection of
pudblic healih and safety.

Licensing and Prelicensing Process

The overa.t 1icensing process was 21so cesigned to account

for an evolving program. The regulation and the Regulatory
Stratecy in SECY-BB8-285 describe the five phases of repository
licensing. Each phase represents a step in an evolving
decisfon-making process incorporating new information and
design changes with each step.

More s -1€1221ly, the staff considers that the prelicensing
phase fcensing process has been designed to allow
a2ditizrs yram flexibility {n many ways to accommodate the
evolving and exploratory nature of the program. As mentionec
previously, the prelicensing/site characterization process
recognized bty the Nuclear Waste Policy Act (NWPA) and
irplemented dy both NRC and DOE {s the fntended mechanism

tc develop the detailed site, design, and performance
irformation necessary fcr DOE to demonstrate complfance with
the regzulation for the Yucca Mountain site. It 1s through
review »~?! "onsultation, between NRC and DOE that the
application of the generic regulaticn can be clarified for the
Yucca FMe.riofn site. The State of Nevada and units cof loca)
government have had and will continue to have the opportunity
to participate in all such consultations between the staff anc
DOZ, and the public s fnvited to observe. This ongoing,
iterative prelicensing process also fncludes DOE's preparaticn
cf semi-annual pregress reports which document pregress and
zhanges as the program evolves and acdjusts to new information
chratned about the site. Documentation {s needed for purpcses
of licensing as weil as informing the public. This process,
therefcre, anticipates and 2llows for changes to be made as site
characterf2ation and desfgn activities proceed.

Within the sfte characterization process, NRC has also agreed
to DOE's fssue resolution strategy and performance allocation
prozess. This process, described {n DOE’s SCP, {s {ntended to
be a decision-aiding process for eventually determining §f
erough fnformation has been collected and acequately assessed,
for the Yucca Mountafn site, to demonstrate complfance with
the regulatory requirements. This process gives direct
consideration to how uncertainties should be treated. It also
permits DOE to propose adjustments to the performance
allocation of the subsystem barriers and their components, to
fit the needs for a specific site and specific designs. These
adjustments can then be reflected {n adjustments to the

-subsystem requirements, as allowed for 4n 10 CFR 60.113(b).

The staff would expect that initial performance allocation
goals weuld change as new {nformation about the site §s
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odbtained and as DOE refines its conceptual designs. Finally,
the staff would review DOE's proposed adjustments, and {f zhe
staff concluded that the adjustment wis justified in 1ight of
the {nformation at hand, §t would so advise DOE as it completes
1he preparation of a License Application.

DO: Program Implementation and Quality Assurance

In the staff's view, DJf's schedule prior to fts November
1625, announcemant of a revised schedule was overly
optimistic. NRC expressed concerns about DOE's unrealistic
schezule fn ft's 3CA and fn 2 September 16, 1988, letter to
D3t con the Draft 1988 Mission Plan Amendment. The time
aliccated in the old schedule for the prelfcensing/site
characterization process would have limited DOE's
implementazion 7 =i~ Of the flexibility features of the

grelicersing p. ccussed previously in Section 1(3c.
The staff consgider : DOZ's revisec schedule s an
improvemert. It {s a more realistic schecule given the
cempler ang expleratory nature of the program. It also
srovices DOE and cther partfes with the time needed to
greveriy implement the prelicensing/sfte characterization
process.

# scu-ce of percefved inflexibilisy that has been previously
icentified by th: Z_o_o7g fs in the area of cuality assurance.
This ccorcern prompted the NRC staff to examine both 1ts
regslation ang the .i, ementation of the regulation by DOE.
Ciszussions also have been helc with DOE anc other parties.

£s a result NRC an ¢ DCE have agreed that NRC's regulations an:
guicance have not restricted flexibility. Rather, the roc
cause ¢f any su'h perceived problems {s most litely DOE's I"
ivs contractors' overly restrictive 1np1ene.ting precedures.
The staff uncerstands that DOL {s pursuing resclutfon of this
mazter. The staff fntends to follow DOE's resoluticn of
implerentation problems to ensure that the current understanc-
ing of the root cause of the problems {s correct.

Another source of inflexibility mentioned {n the Boarcd's
report §s DOE's attitude of "getting 1t right the first time. "
In the past, the staff has observed a somewhat different DOS
attitude of taking a position and assuming that {t s the
right way, without fully considering differing or alternative
comments and positions. For example, 1n DOE's cc-.ultation
c¢rafs SCP, such an attitude was reflected in DOE's preference
for cprimistic assumptions and lack of consideration of
alternative conceptual models of the Yucca Mountain site,
despite the current limited level of knowledge about the site.
(However, it needs to be noted that the staff's comments and
consultations with DOE about this concern have ultimitely
resuited in improvements in DOE's consideration of alternative
conceptual models {n 4ts SCP). Such a DOE astitude is also
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MEMORANDUM FOR:
FROM: |

SUBJECT:

UNITED STATES ' :FC’/

NUCLEAR REGULATORY COMMISSION T é
: WASHINGTON, D. C. 20535

July 31, 1992 @
Commissioner Curtiss };ﬁ&L

James M. Taylor
Executive Director
for Operations

RESPONSES TO QUESTIONS RAISED AT JULY 1, 1992, BRIEFING

Enclosed are the responses to four questions you posed to the staff

during its July 1,

1992, briefing to you on issues in the high-level waste

repository program.

7
{Zmes M. Tdlior
cutive Director

for Operations

Enclosure: As stated

cc: The Chairman
Comissioner Rogers
Cormissioner Remick
Cormissioner de Plangue

SECY
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Question 1. Can the subsystem objectives be used as a trade-off against

one another?

Answer.

0

The history of the development of the subsystem performance objectives
in 10 CFR Part 60 supports a position that these performance
objectives were not generally intended to be u. * - a trade-off
against one another. A premise of the multiple pbarrier approach
is that barriers can be prescribed that act separately and thereby
enhance the confidence that the wastes will be {solated. As noted
in the statement of considerations accompanying the final rule (48
FR 28196, June 21, 1983), the regulatory strategy favored use of
the multiple b.i.ier approach in which each of the major elements
of the geologic repository had a prescribed minimum performance
standard: achieving these standards collect!..lv vauld assist the
Commission to determine that the EPA's high \ste standard
would be met. Given this regulatory strategy, act that a
licensee proposes an enhanced waste package design, for example,
does not of itself relieve it from the requirements to demonstrate
compliance with the other subsystem performance r uirements.
However, the text of the rule is sufficiently flexible that DOE
could propose, and the Commission could approve or specify, some
other values for the subsystem performance requirements (by virtue
of 10 CFR 60.113(b), which allows consideration of "particular
sources of uncertainty in predicting the perf~- . .ce of the
geologic repository.®) See id., “Single vs. Multiple Performance
Standards.® 4



