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T December 31, 1996

Dr. Paul W. Pomeroy, Chairman
Advisory Committ2e on Nuclear Waste
U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: RESPONSE TO ADVISORY COMMITTEE ON NUCLEAR WASTE LETTER DATED
NOYEMBER 14, 1996, WHICH PROVIDED A “"ROAD MAP* TO THE COMMITTEE’S
RECOMMENDATION FOR A REGULATORY COMPLIANCE TIME SPAN FOR THE
PROPOSED YUCCA MOUNTAIN, NEVADA, HIGH-LEVEL WASTE REPOSITORY

Dear Dr. Pomeroy:

I am responding to the November 14, 1996, letter from the Advisory Committee
on Nuclear Waste (the Committee) to the Chairman. In that letter, the
Committee provided a "Road Map" to its recommendation for the regulatory
compliance time span for the proposed Yucca Mountain, Nevada, high-level waste
(HLW) repository. This was a recommendation previously provided in the
Committee’s June 7, 1996, letter to the Chairman.

In my response to the June 7, 1996, letter, I noted that there appeared to be
general staff/Committee agreement on the principles and considerations for
setting a time frame for regulatory compliance for a geologfic repository. The
staff currently supports a tiered approach similar to what has been
recommended by the Committee. Your "Road Map"™ prescribes an approach for
determining an appropriate regulatory complfance period in the context of a
performance assessment calculation. Although the approach makes use of the
scientific and technical understanding of the site and provides useful {nput
to the determination of a compliance period, it does not address policy issues
associated with setting a compliance period. The staff will need to consider
the scientific and technical considerations as well as the policy
implications. For example, the staff will need to consider the
implementability of very long compliance periods (i.e., greater than

10,000 years) and what is appropriate for a demonstration of reasonable
assurance of compliance.

The staff will consider the Committee’s approach. However, the staff is

concerned that the Committee’s approach places too much emphasis on

quantification of the exact time of release and transport of radionuclides to

the critical group. The staff believes a tiered approach, using a regulatory
compliance time of 10,000 years and an evaluation of peak dose to inform the

regulator, is more appropriate. In this approach, regulatory compliance of

the repository system is evaluated over the initial 10,000 years and a

stylized calculation to the time of peak dose is performed to provide

additional information te the regulator. The staff considers a regulatory

compliance time of 10,000 years to be adequate for evaluating repository »)}+7(p \
performance in the context of a tiered approach which also evaluates peak

dose. Additionally, when the Commission’s stated policy on defense-in-depth r \
and multiple barriers is considered, the definition of time frame of

compliance involves significant programmatic issues such as the contribution
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U.S. Nuclear Regulatory Commission
Washington, DC 20555

SUBJECT: RESPONSE TO ADVISORY COMMITTEE ON NUCLEAR WASTE LETTER DATED
NOVEMBER 14, 1996, WHICH PROVIDED A "ROAD MAP" TO THE COMMITTEE’S
RECOMMENDATION FOR A REGULATORY COMPLIANCE TIME SPAN FOR THE
PROPOSED YUCCA MOUNTAIN, NEVADA, HIGH-LEVEL WASTE REPOSITORY

Dear Dr. Pomeroy:

I am responding to the November 14, 1996, letter from the Advisory Committee
on Nuclear Waste (the Committee) to the Chairman. In that letter, the
Committee provided a "Road Map" to its recommendation for the regulatory
compliance time span for the proposed Yucca Mountain, Nevada, high-level waste
(HLW) repository. This was a recommendation previously provided in the
Committee’s June 7, 1996, letter to the Chairman.

In my response to the June 7, 1996, letter, I noted that there appeared to be
general staff/Committee agreement on the principles and considerations for
setting a time frame for regulatory compliance for a geologic repository. The
staff currently supports a tiered approach similar to what has been
recommended by the Committee. Your "Road Map" prescribes an approach for
determining an appropriate regulatory compliance period in the context of a
performance assessment calculation. Although the approach makes use of the
scientific and technical understanding of the site and provides useful input
to the determination of a compliance period, it does not address policy issues
associated with setting a compliance period. The staff will need to consider
the scientific and technical considerations as well as the policy
implications. For example, the staff will need to consider the
implementability of very long compliance periods (i.e., greater than

10,000 years) and what is appropriate for a demonstration of reasonable
assurance of compliance.

The staff will consider the Committee’s approach. However, the staff is

concerned that the Committee’s approach places too much emphasis on \\¢7
quantification of the exact time of release and transport of radionuclides to %\
the critical group. The staff believes a tiered approach, using a regu]atory'f)
compliance time of 10,000 years and an evaluation of peak dose to inform the
regulator, is more appropriate. In this approach, regulatory compliance of

the repository system is evaluated over the initial 10,000 years and a \
stylized calculation to the time of peak dose is performed to provide
additional information to the regulator. The staff considers a regulatory
compliance time of 10,000 years to be adequate for evaluating repository
performance in the context of a tiered approach which also evaluates peak
dose. Additionally, when the Commission’s stated policy on defense-in-depth qu\
and multiple barriers is considered, the definition of time frame of Wt
compliance involves significant programmatic issues such as the contribution \é) '
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to waste isolation expected from individual barriers.

The contribution to

waste isolation expected from the geosphere and the time frame necessary for
demonstration of that contribution are significant programmatic issues that
need to be examined in responses to the rulemakings required by the Energy

Policy Act of 1992.

As an update on staff activities related to time frame of regulatory
compliance in the HLW area, you are aware that the Nuclear Regulatory
Commission’s HLW Program is ~'vrently under review by the Commission as part

of the Strategic Assessment and Rebaselining Initiative.

This initiative

recognizes the current uncertainty in the HLW program, which includes possible

legislation by Congress and budget reductions.

Thus, staff actions related to

implementing a site-specific standard for Yucca Mountain, including any
deliberations regarding time frame of regulatory compliance, are being held in

abeyance pending more definitive direction in the HLW Program.

The staff will

keep the Committee fully informed in the HLW program through the periodic
updates provided by the Director of the Division of Waste Management, and

other issue-specific briefings, as necessary.

Sincerely,

Originai signed by

James M. Taytor
James M. Taylor
Executive Director

for Operations

cc: The Chairman, Commissioner Rogers, Commissioner Dicus
Commissioner Diaz, Commissioner McGaffigan, SECY
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to waste isolation expected from individual barriers. The contribution to
waste isolation expected from the geosphere and the time frame necessary for/
demonstration of that contribution are significant programmatic issues th

need to be examined in responses to the rulemakings required by the Enerdy
Policy Act of 1692.

As an update on staff activities related to time frame of regulator,

compliance in the HLW area, you are aware that the U.S. Kuclear Refulatory
Commission’s HLW Program {s currently under review by the Commis{ion, under
the Strategic Assessment and Rebaselining Initiative. This injitiative
recognizes the considerable uncertainty in the program, inclyding possible
changes by Congress and the recent Congressional budgetary glandates that have
sfgnificantly reduced NRC's programs in this area. There As considerable
budgetary and grogrammatic flux in the HLW program. Thyg, staff actions
related to implementing a site-specific standard, inclp@ing any deliberations
regarding time frame of regulatory complfance, are being held in abeyance
pending more definitive direction in the HLW Prograp;, relative to a site-
specific standard for Yucca Mountain. Pending the/resumption of activities
related to implementing a site-specific standard/ the staff will keep the
Committee fully informed through the periodic ypdates provided by the Director
of the Division of Waste Management, and other’ issue-specific briefings, as
necessary.

Sincerely,

James M. Taylor
Executive Director
for Operations

Rogers, Commissioner Dicus
ssioner McGaffigan, SECY

cc: The Chairman, Commission
Commissioner Diaz, Co
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As an update on staff activities related to time frame of regulatory
compliance in the HLW area, you are aware that the U.S. Nuclear Regulatory
Commission’s HLW Program is currently under review by the Commission, under
the Strategic Assessment and Rebase!inin? Initiative. This inftiative
recognizes the considerable uncertainty in the grogran. including possible
changes by Congress and the recent Congressional budgetary mandates that have
significantly reduced NRC’s ?rograns in this area. There is considerable
budgetary and grogranmatic flux in the HLW program. Thus, staff actions
related to implementing a site-specific standard, fncluding any deliberations
regarding time frame of regulatory coaﬁ111nce. are being held in abeyance
pending more definitive direction in the HLW Program, relative to a site-
specific standard for Yucca Mountain. Pending the resumption of activities
related to 1m€1ementing a site-specific standard, the staff will keep the
Committee fully informed through the perfodic updates provided by the Director
of the Division of Waste Management, and other jssue-specific briefings, as
necessary.

Sincerely,

James M. Taylor
"Executive Director
for Operations

cc: Chairman Jackson :
Commissioner Rogers - - : ‘ L VVO
Commissioner Dicus _ . \
Commissioner Diaz C .
Commissioner McGaffigan .
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As an update on staff activities related to time frame of regulatory
compliance in the HLW area, you are aware that the U.S. Nuclear Regulatory
Commission’s HLW Program is currently under review by the Comniission, under
the Strategic Assessment and Rebaselining Initiative. This initiative
recognizes the considerable uncertainty in the grogram, including possible
changes by Congress and the recent Congressional budgetary mandates that have
significantly reduced the Department of Energy’s and NRC’s programs in this
area. There {s considerable budgetary and programmatic flux in the HLW
program. Thus, staff actions related to implementing a site-specific
standard, including any deliberations regarding time frame of regulatory
compliance, are being held in abeyance pending more definitive direction in
the HLW Program, relative to a site-specific standard for Yucca Mountain.
Pending the resumption of activities related to implementing a site-specific
standard, the staff will keep the Committee fully informed through the
periodic updates provided by the Director of the Division of Waste Management,
and other issue-specific briefings, as necessary.
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UNITED STATES ,
““NUCLEAR REGULATORY COMMTSSION”
ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON, D.C. 20555

November 14, 1996

The Honorable Shirley Ann Jackson
Chairman

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

| Dear Chairman Jackson:

SUBJECT: A ‘ROAD MAP" TO THE ACNW’S RECOMMENDATION FOR TIME
SPAN FOR COMPLIANCE OF THE PROPOSED HIGH-LEVEL
WASTE REPOSITORY AT YUCCA MOUNTAIN, NEVADA

ntr 1

On June 7, 1996, the ACNW sent a letter to Chairman Jackson laying out a procedure
for establishing a time of compliance (TOC) for the proposed high-level waste (HLW)
repository at Yucca Mountain, Nevada. This letter outlined a general two-part approach
in defining a compliance period for nuclear waste facilities and recommended a site-
specific approach to the Yucca Mountain Repository compliance period that is based
upon scientific and technical insights gained from site studies. The recommended
approach deviates from the generic TOC established in 10 CFR Part 60, which the
Committee found to be without strong scientific basis, and also deviates from the peak
dose compliance period suggested in the report of the National Research Council,
*Technical Basis for Yucca Mountain Standards.” As a result, several questions have
arisen regarding the ACNW’s recommendations, especially as related to implementing a
TOC. To answer these questions and improve understanding of the advantages and
limitations of the recommendations, the Committee has prepared this brief explanatory
memo, which provides a *road map” to its proposal.

iance - Definition an lem

The TOC is the period of time over which the risk of adverse consequences from a
repository must comply with a specified standard. Over this stipulated time span, the
integrity of the whole repository system must be maintained. In itself, the TOC is not a
measure of safety; rather dose (or risk) is the appropriate indicator of safety for a
repository. The TOC specifies the minimum time span over which the repository system
must meet the dose limits.

EDO -- G960878
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The dilemma in developing a TOC is that the time span must be sufficiently long to
permit evaluation of potential processes and events leading to the loss of integrity of the
repository and transport of radionuclides to the critical population. Yet the period must
be short enough that inherent uncertainties in processes and events and in the biosphere
and critical population group, which will increase with time, will not invalidate the results
of the evaluation. Reasonable confidence must exist that the uncertainties in the
reference calculation for the time span can be identified and quantified in a probabilistic
format.

mendation

The Committee recommends a generic two-part approach for determining the TOC.
The first part involves determining the TOC on a repository-specific basis, that is, on the
basis of an analysis using modeling, analogs, and experiments to specify the time for
release and transport of radionuclides to the critical population group. This analysis
considers site and waste characteristics, site design, and engineered barriers. The TOC
must confirm the ability of the total repository system, including the geosphere, to
prevent radionuclides from reaching the biosphere for a minimum of several thousand
years.

The second part of the recommendation requires a point estimate calculation of the time
for the potential release of radionuclides to reach peak dose. Performance assessment is
used to determine the magnitude of the dose at this time. Comparison of the calculated
peak dose with the standard will indicate whether the repository performance complies
and will identify deficient performance factors that may require redesign or
reconsideration of the repository. This part does not require a definitive measure of
compliance in the sense of a numeric evaluation between the standard and the calculated
dose because of the limitations in the calculations imposed by the breadth of the
uncertainties in processes and events.

ntati f th m ion

The enclosed flow chart provides a road map for implementing the Committee’s
recommendation on TOC for the proposed HLW repository at Yucca Mountain.
Implementation flows from the top of the chart downward. The process is based on
input provided by the site characterization, the engineering design of the repository, the
waste characteristics, and the design of the waste containment. Part #1 involves
determination of the TOC and evaluation of the repository in terms of the specified
standard. Part #2 also is a requirement but does not involve a numerical evaluation. It
is an advisory component, not a de facto regulation.

The implementation process should be defined in the regulation, but the actual TOC
need not be specified. The time span only can be determined when the site
characterization and repository design are completed.
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The steps in the implementation of the TOC are indicated on the flow chart:

Input

1) Site characterization, the engineering design of the repository, the waste
characteristics, and the waste containment design provide input to the first part of the
TOC. The engineering, waste characteristics, and waste containment are subject to
redesign, depending on the results of the performance evaluation for the TOC. In
addition, it may be necessary to further investigate specific components of the natural
setting as a result of the assessment of the performance and the range of uncertainties in
the performance of the repository.

Part #1

2) Analysis of the input characteristics using empirical and theoretical modeling, analog
studies, and results from laboratory and in situ experiments will determine the
anticipated time for release and transport of radionuclides to the critical population
group on the basis of the defined reference biosphere. The critical population group and
the reference biosphere should be delineated in the regulation. Note that this time is
not the ground water travel time, but, tying it to the dose standard, it is the time for
transport of radionuclides from the repository to the critical population group. This time
should be based for example on the peak dose or the beginning of the decrease from the
Peak dose of the most mobile (i.e., high-solubility, low-retardation) radionuclides such as
#1 and ¥ Tc that are anticipated from possible leakage of the repository.

3) A base-level TOC is required to eliminate the consideration of a low-integrity
repository system. If the anticipated TOC is less than a few thousand years (e.g., ~3 x

10° years) the repository is rejected or the engineered system and waste containment are
redesigned to increase time for release and transport of radionuclides to the critical
population.

4) If the calculated time is greater than a few thousand years, total systems performance
assessment is used to compare repository performance with the anticipated Yucca
Mountain standard (40 CFR Part 197).

5) If comparison of the calculated performance with the standard shows that the
repository performance is deficient, the repository should be rejected or redesigned.
However, if the repository performance complies with the standard at the TOC the
repository evaluation process should continue with Part #2.

Part #2

6) The performance assessment analysis used in Part #1 to establish the TOC should be
continued until peak dose is obtained and repository performance should be evaluated at
that time. The uncertainties in the system should be identified and quantified in a
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probabilistic format on the basis of the best available information, and their effect should
be determined through bounding calculations.

7) If the comparison of the calculated performance shows that at the time of peak dose
the repository is significantly deficient, for example, an order of magnitude or more,
compared to the anticipated standard, the major sources of the deficiency should be
identified and possible remedial actions designed and carried out. If these actions are
not possible or ineffective the repository may be rejected. However, if the bounding
calculations indicate that the repository complies with in an order of magnitude of the
standard, the proposed repository performance is deemed acceptable.

Sincerely,

Paul W. Pomeroy
Chairman

Enclosure: as stated
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Flow Chart for Implementing a Two-Part Ape\:"oach to the
Time Span For Compliance of a Specific HLW Repository
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