
COMMENTS ON THE PROPOSED EPA 40 CFR 194 WIPP COMPLIANCE CRITERIA

BACKGROUND:

The following comments are provided in accordance with: (i) the memorandum from John H. Austin on
"NRC Staff Review of Proposed EPA 40 CFR 194-WIPP Compliance Criteria" received February 3,
1995, (ii) the meeting on February 13, 1995 between NRC and CNWRA staff, and (iii) the e-mail
directive from James Firth to Mark Jarzemba on February 22, 1995. The comment scope and format is
as proposed in the February 13th meeting. The individuals contributing to these comments are:

Mark Jarzemba
Wes Patrick
Mike Miklas
Budhi Sagar
Aaron DeWispelare
Robert Brient
E. Tschoepe
John Hageman

PRIMARY SECTION OF INTEREST:

194.04-CONDITIONS OF COMPLIANCE CERTIFICATION AND DETERMINATION

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Wes Patrick

STATEMENT OF PROGRESS:

No Comment

STATEMENT OF CONCERN:

The requirement for WIPP to report "all changes" appears to be unduly burdensome to the
applicant. It is appropriate to limit such reporting to those changes which could reasonably be
expected to impact performance of the repository.

PRIMARY SECTION OF INTEREST:

194.23-MODELS AND COMPUTER CODES
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0 X

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Wes Patrick

STATEMENT OF PROGRESS:

No Comment

STATEMENT OF CONCERN:

Requiring the applicant to provide "a complete listing of conceptual model(s) considered but not
used...' appears to be unduly burdensome to the applicant. Furthermore, imposing documentation
and reporting requirements may discourage the kind of open discussion and scientific inquiry that
often lead to clear and complete understanding of important conditions, processes and events. In
addition, this requirement will be difficult to effectively implement without defining what is meant
by a 'conceptual model'.

It is recommended that the EPA define the term conceptual model and ask that plausible
alternatives be explored and that the associated alternative calculations be included in the
application in addition to the preferred one.

PRIMARY SECTION OF INTEREST:

194.25-FUTURE STATE ASSUMPTIONS

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Mike Miklas

STATEMENT OF PROGRESS:

No Comment

STATEMENT OF CONCERN:

EPA solicits comments in two areas as follows: (i) approach to future state assumptions and the
treatment of geology, hydrology, and climate considerations, and (ii) suggestions of alternatives
to the proposed approach.

The EPA proposal to use today's population characteristics to describe the future population is
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reasonable in light of the tremendous difficulty in determining the ways in which the
environmental conditions and living habits of future populations and individuals may vary from
those of the present. Likewise, the EPA proposal to limit the consideration of future climate to
only changes in precipitation which might affect performance of the disposal system is
implementable and appropriate. Attempts to accurately predict climate over the next 10,000 years
would be fraught with uncertainty and a probabilistic approach based on bounding considerations
and the use of expert judgment should produce values which delimit plausible future infiltration
at the WIPP site. With respect to human technology and behavior, the EPA proposal to employ
present conditions as default values for future states, which has the value of providing readily
ascertainable and verifiable values, is a reasonable approach to limiting undue speculation about
the future.

PRIMARY SECTION OF INTEREST:

194.26-EXPERT JUDGEMENT

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Aaron DeWispelare
Wes Patrick

STATEMENT OF PROGRESS:

The EPA is making progress in both appropriateness and clarity of the guidance provided.
However, as noted in the statement of concerns section, there still exist some substantial issues,
which if properly addressed, will produce a very effective document.

STATEMENT OF CONCERNS:

The conditions in 194.26(d) are too severe for all cases of expert elicitation. The rule of at least
five experts with two-thirds of experts from outside of DOE is too arbitrary and prescriptive for
a compliance certification rule. If such a requirement (on the number and composition of experts)
is essential, then the EPA should derive such a requirement on the basis of refrenceable studies.

A potential problem with this requirement is the determination of what constitutes reasonable
effort to obtain information through data collection or experimentation. The elicitation approach
permits the formal incorporation of subjective expert judgement into the decision process. This
information supplements other sources, including the results of experiments and observations and
modeling of physical and geochemical processes. The role of experts is not to create knowledge,
instead it is to summarize and interpret the available information and to express what is known
and delineate the aspects that are not known.

It is suggested that the EPA provide more specific guidance on when expert elicitations are
appropriate. For example, formal expert elicitations could be conducted under the following
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circumstances:

(i) Unobtainable Data-appropriate and sufficient data directly relevant to a technical
issue cannot be detained because of time and space scales, limitations in theory
or measurement technology, or potential for negative impact on the system
performance.

(ii) Importance of the Issues-determination of compliance rests on the resolution of
a technical issue is primarily dependent on the judgments/interpretations of
experts and. therefore, associated judgments need to be fully transparent and
justified.

(iii) Complexity of the Issues-technical issue is very complex, cannot be fully
resolved through data collection, and requires the judgments of multiple experts.

(iv) Extent of the Use of Expert Opinion-technical issues are being resolved
primarily through the judgments of subject matter experts.

It is suggested that EPA consider adding the following items to the listing of required
documentation associated with expert elicitations: (i) training and preparation received by the
experts, (ii) statements and reports prepared by the experts in preparation for the elicitations, and
(iii) statements and reports prepared in response to the elicitations.

It is suggested that the requirement for providing "an opportunity for presentation to the expert(s)
... views of groups and individuals other than those affiliated with the Department" be satisfied
by the public hearing process or public meetings of appropriate federal advisory committees.
Established practice for expert elicitations does not provide for public interactions of the type
described here, since they are not conducive to the thoughtful deliberative process that has been
shown to be effective in eliciting the views of experts.

No particular method for elicitation is specified. This can lead to inconsistencies in format and
documentation which would make interpreting judgements more difficult. A procedure as
proposed in Bonano et al. (1990) and DeWispelare et al. (1993) would be beneficial as a
recommended standard procedure.

References:

Bonano, E.J., S.C. Hora, R.L. Keeney, and D. von Winterfeldt. 1990. Elicitation and Use of Expert
Judgment in Performance Assessment for High-Level Radioactive Waste Repositories.
NUREG/CR-541 1, SAND89-1821. Washington, DC: Nuclear Regulatory Commission.

DeWispelare, A.R., L.T. Herren, M.P. Miklas, and R.T. Clemen. 1993. Expert Elicitation of Future
Climate in the Yucca Mountain Vicinity. CNWRA 93-016. San Antonio, TX: Center for Nuclear
Waste Regulatory Analyses.
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PRIMARY SECTION OF INTEREST:

194.32-SCOPE OF PERFORMANCE ASSESSMENTS

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Wes Patrick

STATEMENT OF PROGRESS:

No Comment

STATEMENT OF CONCERNS:

Upon first examination, it appears that there is an inconsistency regarding the inclusion on
scenarios (i.e., 1 in 10,000 versus I in 1,000 on p. 5774, column l, paragraph 2, under "Scope
of Performance Assessments"). If in fact this is an inconsistency, then the EPA should correct
this. If these two numbers are referring to different subjects, then the EPA should reword this
section to clarify the subjects to which these two numbers refer.

PRIMARY SECTION OF INTEREST:

194.33-CONSIDERATION OF HUMAN INITIATED PROCESSES AND EVENTS

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Wes Patrick
Mike Miklas

STATEMENT OF PROGRESS:

The DOE is commended for its attempts to better define the nature of potential human intrusion
at the WIPP site in this proposal by separating evaluation of intrusion into that which pierces the
repository level (human intrusion) and that which occurs above the repository level (human
activity). Similarly, the EPA suggestion that the past 50 years activities in the Delaware Basin
will be examined in detail to determine likely drilling rates and the application of such rates
throughout the regulatory future to ensure conservativeness in the evaluation of performance is
laudable. The notion that today's technology for drilling and borehole sealing will be assumed
to continue for the regulatory future is sound. The decision by EPA to tailor its proposal to the
region-specific aspects of the WIPP site rather than former generic guidance is good. The desire
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of EPA to consider all human actions that could affect a waste disposal system is thorough and
defensible.

STATEMENT OF CONCERNS:

The EPA solicits comments in five areas as follows: (i) assumption that current rates of drilling
in the Delaware Basin will remain constant in the regulatory future, (ii) how, precisely, the
Delaware Basin should be defined, (iii) whether a different area should be used instead of the
Delaware Basin (such as a subset of the Delaware Basin), (iv) acceptability of its proposed
approach, and (v) appropriateness of differing from the Appendix C guidance (40 CFR 191).

EPA has designated the Delaware Basin, a geologic subdivision of the Southwest defined
primarily within the oil exploration business, as the 'geologic setting" to be considered in the
evaluation of human intrusion and human activity. The selection of the primarily subsurface
"Delaware Basin" as the area of interest may not be consistent with the more appropriate
requirement of 10 CFR part 60 in which the geologic setting is defined as the "geologic,
hydrologic, and geochemical systems of the region in which a geologic repository operations area
is or may be located." EPA should provide a definition which includes all the geologic,
hydrologic, and geochemical systems of the Delaware Basin in order to substantiate its
designation as the geologic setting for the WIPP site.

The NRC urges EPA to be cognizant of the expected recommendations of the NAS panel
reviewing high-level radioactive waste disposal regulation. After publication of NAS
recommendations the EPA should review its proposal for consideration of human-initiated
processes and events to be certain that they are consistent with the NAS findings, as appropriate.

PRIMARY SECTION OF INTEREST:

194.42-MONITORING

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Wes Patrick
Budhi Sagar

STATEMENT OF PROGRESS:

No Comment

STATEMENT OF CONCERNS:

Regarding the length of time over which monitoring should or could be done, it would be
logically consistent to limit such monitoring to the period of active institutional control, that is,
100 years, since monitoring could be considered a type of active institutional "control."

6



The potential negative impacts of monitoring should be more fully considered before establishing
a regulatory requirement for such. Although it is noted that nothing should be done which would
"jeopardize containment of waste in the disposal system," there are no known monitoring
techniques which could "detect the movement of radionuclides... at the earliest practicable time"
which are not intrusive and potentially damaging to repository performance. For example,
boreholes or shafts into or near the repository for monitoring the movement of radionuclides
could provide significant preferential pathways for radionuclide transport. Furthermore, the EPA
should recognize that requirements for monitoring may drive the applicant to make decisions such
as delaying backfilling and borehole closures which could irreparably degrade long-term
repository performance. This is a particular problem in materials such as salt, which exhibit
time-dependent deformation.

A rather extensive listing of parameters to be measured are given, and EPA solicits comments
on whether they should, in addition, "require...specific monitoring methods." Since monitoring
methods must be tailored to fit site, design, and technology constraints, it is recommended that
they not be regulated under this standard.

PRIMARY SECTION OF INTEREST:

194.43-PASSIVE INSTITUTIONAL CONTROLS

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Wes Patrick
Mike Miklas

STATEMENT OF PROGRESS:

No Comment

STATEMENT OF CONCERNS:

EPA solicits comments on the appropriateness of their proposed list of types of information to
be contained in records. Additionally, EPA solicits comments on the extent to which
contributions from passive institutional controls should be considered in performance assessments.

Passive institutional controls are a difficult item to assess in the context of future performance
of the repository. In the proposal, EPA recognizes that the "unknown nature of future societies
and governmental institutions compounds the uncertainty." EPA should expand and establish the
means by which passive institutional controls could be allowed to contribute to waste isolation
in the performance assessment calculations. EPA rightfully suggests that "in no instance,
however, will passive institutional controls be assumed to eliminate the likelihood of
human-initiated processes and events entirely." However, no indication is given by EPA on how
much of the risk of human-initiated processes and events will be mitigated by "contributions" of
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such passive institutional controls. Although included in the proposal's list of passive institutional
controls as "(3) government ownership and regulations regarding land or resource use" no
discussion is presented on the ability of such government activities to mitigate the likelihood of
human-initiated degradation of waste isolation potential of the WIPP site.

PRIMARY SECTION OF INTEREST:

194.51-CONSIDERATION OF THE PROTECTED INDIVIDUAL

OTHER RELEVANT SECTIONS:

NONE

SIGNIFICANT CONTRIBUTORS:

Mark Jarzemba
John Hageman

STATEMENT OF PROGRESS:

The EPA has not taken any action on the NRC suggestion to consider a "reference group" or
critical population, instead of the maximally exposed individual. The concept of a reference group
is important in that it tends to downplay the effect of "radical lifestyles" (i.e., an individual
starting a self sufficient farm in areas that are not conducive to this lifestyle) that tend to
over-estimate the maximally exposed individual calculation.

STATEMENT OF CONCERNS:

As stated above, the CNWRA staff believe that the use of a maximally exposed individual
concept will lead to an overestimate of individual dose calculations due to endless speculation
about exposure scenarios. This overestimate could be averaged out by the use of a critical
population whose lifestyles could be realistically determined, by today's standards, through the
use of a "reference biosphere." a concept that is gaining international acceptance, or some similar
procedure.

For example, for the case of Yucca Mountain, it would be unrealistic to consider dose to an
individual operating a wholly self-sufficient farm (whose existence is rare under the best of
circumstances) on top of a mountain in the desert, located at the accessible environment. It
would, however, be realistic to calculate the dose to a member of a cattle ranching community
in the area of Yucca Mountain whose cattle, as well as himself, receive their drinking water from
a well located near the boundary to the accessible environment of the repository. The cattle also
graze on alfalfa that was irrigated with water from this well. In this case, the calculated dose to
the cattle rancher would be a realistic measure of a protected individual.

PRIMARY SECTION OF INTEREST:

194.55-RESULTS OF COMPLIANCE ASSESSMENTS
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OTHER RELEVANT SECTIONS:

194.51-CONSIDERATION OF PROTECTED INDIVIDUAL
194.53-CONSIDERATION OF UNDERGROUND SOURCES OF DRINKING WATER

SIGNIFICANT CONTRIBUTORS:

Mark Jarzemba

STATEMENT OF PROGRESS:

No Comment

STATEMENT OF CONCERNS:

The requirement that the sample mean and median value, as calculated by performance
assessments, for the concentration of radionuclides in the groundwater and the dose to a protected
individual fall below the requirements stated in 40 CFR part 191 sections 15 and 16 with a
95 percent statistical level of confidence seems arbitrary. Also, due to the large variability in
many "system" parameters and processes [such as radionuclide distribution coefficients, which
may vary by an order of magnitude from material to material, groundwater flow patterns (matrix
versus fracture flow) that are not well understood at present, radionuclide solubility and release
from the waste package, etc.], this requirement may lead to unreasonable release and dose
requirements.

For example, one or several "outlier" values for a dose calculation can have a large impact on
the sample mean, yet these outliers may be only one of hundreds of dose calculations where
most, if not all, of the other dose calculations fall around or below the stated requirements. Also,
due to the nature of the uncertainties mentioned previously, for this mean to fall below the limits
with "a 95% level of statistical confidence" the mean value may have to be unachievably low.
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