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NUCLEAR REGULATORY COMMISSION

WASHINGTON. . C. 20555

February 9. 1993

MEMORANDUM FOR: The Chairman
Commissioner Rogers
Commissioner Curtiss
Commissioner Remick
Commissioner de Planque

FROM: James M. Taylor
Executive Director for Operations

SUBJECT: RESPONSE TO COMMISSION REQUEST REGARDING STAFF VIEWS ON
POSSIBLE IMPACTS OF THE ENERGY POLICY ACT OF 1992 ON THE
STAFF'S HIGH-LEVEL WASTE REPOSITORY PROGRAM (COMJC-92-009)

This memorandum responds to the November 25, 1992, Commission request for the
staff to provide its views on what possible impacts section 801 of Title VIII
of the Energy Policy Act of 1992 (EnPA) might have on the ongoing agency
initiatives in the high-level waste (HLW) arena. In particular, the staff was
asked to express its views on whether any of the ongoing activities to address
regulatory uncertainties in 10 CFR Part 60 would be affected by the provisions
of section 801 of the Act.

EnPA requires the National Academy of Sciences (NAS) to make findings and
' recommendations regarding the U.S. Environmental Protection Agency (EPA)
standard by December 31, 1993. EPA is then required to promulgate a standard
for the Yucca Mountain site by December 31, 1994, based upon and consistent
with the findings and recommendations of the NAS. Following this, NRC must
modify 10 CFR Part 60, as necessary, to be consistent with the revised EPA
standard by December 31, 1995.

A separate staff paper, requested by COMJC-92-009, provides background
information on the three issues raised by the EnPA for the HAS to include in
its evaluations and discusses the pros and cons of possible recommendations
that might evolve from the NAS review. These are:

(A) Whether a health-based standard, based on doses to individual
members of the public, would be reasonable;

(B) Whether post-closure oversight of a repository, based on active
institutional controls, can prevent an unreasonable risk of breaching of
the repository's barriers or of causing unacceptable radiation doses to
the public; and

(C) Whether it is possible to make scientifically supportable
predictions of the probability of human intrusion for 10,000 years.
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Questions have been raised about the impacts of these actions on NRC's HLW
repository program. However, the general nature of the revisions to the EPA
standard for the YuccaMountain site will remain unclear for at least a year.
until the NAS'comes out with its recommendations. Therefore, the staff can
only speculate on a range of potential changes that might result in the EPA
standard and some preliminary Impacts on the HLW repository program from these
changes.

For purposes of discussion in this paper, the staff has hypothesized four
sposs1ble HAS recommendations to EPA. The first three are thought by the staff
to span the range of likely impacts on the NRC's programs. The fourth
alternative is unlikely to be recommended by the RAS, but is included because
it would have substantial impacts on the entire national HLW program, both
within NRC and elsewhere. The four alternatives are:

1. Retain the 1985 cumulative release rate limits, but support them
with a rationale based on doses to individual members of the public;

2. Extend individual protection requirements of the 1985 standards for
10,000 years;

3. Add health based dose or risk standard, delete cumulative release
standard, and add use of institutional controls to prevent human
intrusion scenarios; and

4. Above changes (2 and 3) and add use of institutional controls to
mitigate the effects of natural events.

The most immediate impact regardless of the changes to the EPA standard is the
need for significant staff interactions with both NAS and EPA over at least
the next two years as each organization conducts its work. Additional staff
analyses and modeling will be' required to support staff interactions on
specific options to be considered by NAS. The staff estimates that this would
requireda reallocation of resources and delay some work In the program. In
addition, the schedule for the staff's already planned rulemaking to conform
10 CFR Part 60 to the revised EPA standard would need to follow the aggressive
statutory schedule mandated by EnPA mentioned above. Meeting such a schedule
would mean partially overlapping the schedule with EPA's schedule for revising
the standard.

For alternative 1 all program activities would continue. The only impact
would be staff review of EPA's proposed technical basis for a cumulative
release standard based on doses. Generally, for alternatives 2 and 3, all
program activities would continue but changes to the scope or emphasis would
be needed for some projects. The majority of this work is basic work that
should continue regardless of the NAS recommendations and EPA standard
revisions. This work is needed to support both near-term prelicensing review
and guidance to DOE as well as adequate preparation during prelicensing for
conducting the license application review. Alternative 4, however, would
result in the need for major revisions to 10 CFR Part 60 and associated staff
guidance and review capability.
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Specific potential impacts to major HLW repository program activities are
discussed in the enclosure.

The Office of the General
legal objection.

Counsel has reviewed this memorandum and has no

OTiginst signed by
James IA. Taylor
James M. Taylor
Executive Director

for Operations
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Potential EnPa Impacts on the HLV Program

Potential Impacts from Alternative I

Alternative 1. Retain the 1985 cumulative release rate standird's limits,
but support them with a rationale based on doses to
'individual members of the public.

The potential impact of alternative I would be limited to NRC staff review of
EPA's proposed technical basis for a cumulative release standard based on
doses.

Potential Imnacts from Alternatives 2 and 3

Alternative 2. Extend individual protection requirements of the 1985
standards for 10,000 years.

Alternative 3. Add health based dose or risk standard, delete cumulative
release standard, and add use of institutional controls to
prevent human intrusion scenarios.

Many of the potential impacts of alternatives 2 and 3 are identical, since
both involve development of a 10,000 year individual dose standard for
evaluating repository performance. While alternative 3 hypothesizes more
extensive changes to EPA's 1985 standards, it would resolve the question of
how to deal with human intrusion, since human intrusion would no longer need
to be'considered as a potentially disruptive event. If some very unlikely
natural disruptive events'were also excluded from application of the
standards, reviews of site characterization activities and licensing
submittals would be reduced. (However, if.the standards were too limited, it
might be necessary for the NRC to independently develop criteria for
evaluating the effects of unlikely events.)

Alternatives 2 and 3 would affect the specific wording of the overall
performance objective in 10 CFR 60.112 to be addressed in the conforming
rulemaking. The staff's ongoing analyses of identified regulatory
uncertainties for the subsystem performance objectives in 10 CFR 60.113 would
also have to be considered for consistency with the revised EPA standard.
Furthermore, for alternative 3 a rulemaking might be needed to either delete
or modify the 10 CFR Part 60 requirements in'10 CFR 60.21 and 60.122 for
natural resources to be consistent with new requirements for post-closure
oversite using institutional controls. No impacts are anticipated to the
rulemaking activities related to the Design Basis Events and Clarification of
Assessment Requirements for the Siting Criteria (10 CFR 60.122) and
Performance Objectives (10 CFR 60.112 and 113).

Both alternatives 2 and 3 would require projections of individual dose rates
-far into the future. One of the attractive features of EPA's 1985 standards
was the specification of allowable'levels of release of radioactive material,
rather than'limits on projected doses. Projections of doses over thousands of
years inevitably involves speculation about the locations of future people,
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their lifestyles, and similar factors. In the past, the staff has argued that
any dose standard'must be accompanied by specification of some type of *static
biosphere. in order to avoid the potential for speculation during a licensing
review. If the NAS recommend4tions and/or EPA's standards fail to specify the
conditions for application of an Individual dose standard, it would be
necessary for'the Commission to do so, preferably well in advance of receipt
of a license application.

Only minor changes would eventually be needed to the regulatory guide OFormat
and Content of the License Application for the High-Level'Waste Repository'
(FCRG) to update the information requested for demonstrating compliance with
the revised EPA standard including information for individual dose assessments
and use of institutional controls for treatment of human intrusion.

With respect to the ongoing License Application Review Plan (LARP)
development, alternatives'2 and 3 would not impact work to identify key
technical uncertainties at Yucca Mountain and prepare review strategies,
review methods, and acceptance criteria for the siting and design criteria in
10 CFR Part 60. Regardless of the assessments needed for the revised EPA
standards, an understanding of the most important technical issues at Yucca
Mountain and how the staff-should review them is needed. Review strategies
already developed for the performance objectives will need to be updated based
on the revised standard.

For iterative performance assessment work, alternatives 2 and 3 would require
continuation and expansion of the scope of ongoing dosimetry model development
and implementation to reflect changes'for individual dose standards. For
alternative 3, the NRC 'staff could redirect to other areas the relative minor
resources now devoted to evaluation of human intrusion scenarios.

Alternatives 2 and 3 would result in some additional prelicensing reviews of
dose assessments and the supporting data. For alternative 3, the use of
Institutional controls to prevent human intrusion scenarios and resulting
potential changes to the natural resource requirements in 10 CFR Part 60
mentioned above might cause a reduction in the extent of DOE's site
characterization and assessments for natural resources at the Yucca Mountain
site. Such a change Would diminish the amount and importance of detailed
staff reviews and associated QA audits in this area during prelicensing. This
would be offset,.to some degree, by a long-term need to ensure that DOE's
institutional controls remain in place and remain effective. Alternative 3
also involves replacement of EPA's 1985 cumulative release limits with a dose
(or risk) standard. If the allowable level of releases were substantially
different from EPA's 1985 standards, the NRC might need to reexamine the
relationship of the subsystem Performance objectives of Part 60 to the EPA
standard. However, until EPA has finalized its standards, it would be
premature for NRC to initiate such a reexamination.

Furthermore, adoption of an individual dose standard by EPA would probably
require some additional site characterization efforts by DOE, and
corresponding review'efforts by NRC. First, as noted above, it will be
necessary to project the anthropogenic features of the site for thousands of
years, at least to the extent that changes within the biosphere are allowed by
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the standards. In addition, DOE may need to more precisely estimate the
concentrations, rates, and timing of release of all radionuclides than would
have been necessary for EPA's 1985 standards. For EPA's cumulative release
standards, it makes no difference whether two radionuclides arereleased
sequentially'or simultaneously. 'Only the total amount released during 10,000
years is important. However, for an individual dose standard, it could be
important to know whether two nuclides are released sequentially or
simultaneously,'since the doses'caused'by each would need to be summed if they
are released simultaneously. The information needed foir such determinations
will probably not require increased site characterization for very many
parameters, but the increased information requirements may focus on some of
the parameters that are' most difficult to measure -- especially retardation
factors'and dispersion during groundwater transport.

Finally, the way in which dose-based standards are derived could have a subtle
impact on the NRC's implementation of those standards. The EnPA refers to Oa
health-based standard in its list of issues for review by the HAS. The
staff interprets this to be a suggestion'that EPA reduce or eliminate its
emphasis on technology-based standards. Instead of trying to limit impacts to
the lowest levels EPA thinks are'technically achievable, EPA would develop
Zhealth-basedl standards that define the level of impacts considered to be
"safe enough.. This'would'presumably be done by comparison with the level of
impacts allowed by other radiological safety standards, and with the level of
impacts accepted (or tolerated) by society for other radiological hazards.

If the HAS were to recommend that EPA supplement its technology-based
derivation of the standards with better health-based arguments, impacts on the
NRC would be minor, and mostly beneficial. To the extent that such a
derivation would help resolve questions about excessive or inadequate
stringency of EPAis standards, everyone would benefit. However, if the HAS
were to recommend that health-based arguments replace EPA's technology-based
derivation, there could'be ne gative implications for the NRC. Health-based
radiological standards generally'consist of two parts: a maximum allowable
level of impacts and a requirement that impacts be further reduced to levels
,Gas low as reasonably achievable" (ALARA). An EPA standard of this type would
require a determination, during the NRC licensing process, that the impacts of
a proposed repository will be ALARA. At best, such a determination would be
difficult.

Potential Impacts from Alternative 4

Alternative 4. Above changes (2 and 3) and add use of institutional controls
to mitigate the effects of natural events.

Alternative 4 (reliance on institutional controls to mitigate the effects of
natural events) represents a liberal interpretation of the language of the
EnPA. The EnPA directs DOE to provide post-closure oversight of the Yucca
Mountain site 'to prevent any activity that poses an unreasonable risk of...
increasing the exposure of individual members of the public to radiation
beyond allowable limits." Here, "activity" could be interpreted to include
more than just human intrusion. For example, occupancy of areas near Yucca
Mountain and use of groundwater in those areas could be described as
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*activities.0 With this interpretation, post-closure oversight would be
assumed to be effective in preventing any doses beyond allowable limits --
'even if natural disruptive events were to occur. This interpretation would
substantially change the whole nature of the NRC's licensing review. DOE
would no longer be required to demonstrate that a repository would be
passively safe. Instead, DOE would develop'contingency plans for remediation
of site impacts if disruptive events should occur, and the NRC's licensing
review would focus on the adequacy of DDE's remediation plans. Performance
assessments would focus on worst case estimates of releases to support
development of remediation plans. Since evacuation of the area near Yucca
IHountain and condemnation. of the groundwater resources there could presumably
be acceptable'remediatlon actions, there would be few practical constraints on
proJected releases. Thus, the NRf's licensing review would be substantially
changed with reduced emphasis on projected repository performance and
increased emphasis on the adequacy of DOE's remediation plans. Site
characterization and performance assessment would likewise be changed.

In addition to the above mentioned impacts, alternative 4 would further
necessitate a major revision to the nature and purpose of.the siting and
design requirements of 10 CFR Part 60 to reflect use of institutional controls
and possibly engineered systems to mitigate the effects of natural events.
Such changes would result in major changes to the FCRG, LARP and assessment
capabilities.

To the extent that alternative 4 would result in DOE doing additional site
characterization, design, and assessments for mitigating the effects of
natural events, the staff would need to conduct additional reviews and QA
activities in all of these new areas. Because alternative 4 is considered by
the staff to be unlikely, no detailed estimate of impacts has been attempted.


