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MINUTES OF THE SEVENTY-SEVENTH MEETING OF THE
ADVISORY COMMITTEE ON NUCLEAR WASTE
SEPTEMBER 20-21, 1995
ROCKVILLE, MARYLAND
The 77th meeting of the Advisory Committee on Nuclear Waste was
held at Two White Flint North Building, 11145 Rockville Pike,
Rockville, Maryland, on September 20-21, 1995. The purpose of this
meeting was to discuss and take appropriate actions on the items
listed in the attached agenda.
The meeting was open to public
attendance.
A transcript of selected portions of the meeting was kept and is
available in the NRC Public Document Room at the Gelman Building,
2120 L Street, N.W., Washington, D.C.
(Copies of the transcript
are available for purchase from Neal R. Gross and Co. Inc., Court
Reporters and Transcribers, 1323 Rhode Island Avenue, N.W.,
Washington, D.C. 20005.]
Dr. Paul W. Pomeroy, Committee Chairman, convened the meeting at
8:30 a.m. and briefly reviewed the schedule for the meeting.
He
stated that the meeting was being conducted in conformance with the
Federal Advisory Committee Act. He stated that the Committee had
not received any requests from persons or organizations desiring to
make an oral statement during the meeting.
However, he invited
members of the public, who were present and had something to
contribute, to let the ACNW staff know so that time could be
allocated for them to make oral statements.
ACNW members, Drs. B. John Garrick and Martin J. Steindler were
present.
[For a list of other attendees, see Appendix III.]
I.

CHAIRMAN'S REPORT (Open)

[Note: Mr. Richard K. Major was the Designated Federlal Official
for-this part of the meeting.]
Dr. Pomeroy identified aS number of items-that he believed to be of
interest to the Committee, including:
*

Ms. Greta Ditus,' currently Director of the Division of
Radiation Control and Emergency Management at the
Arkansas Department of Health, has been nominated to the
Commission.
Her Inomination is awaiting full Senate
confirmation.

*

Two ACRS/ACNW staff members, Stan Schofer
Houston, are retiring on September 30, 1995.

and

Dean
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*

Ms. Elizabeth Ten Eyck has been appointed Director,
Division of Fuel Cycle Safety and Safeguards.

*

A public workshop will be held from 9:00 a.m. to 5:00
p.m. on September 29, 1995, in the NRC auditorium to
discuss a proposed regulation on acceptable radiation
levels when a nuclear facility permanently shuts down and
is released for other uses.

*

Mr. David Williams,
appointed Inspector
Administration.

NRC Inspector General, has been
General of the Social Security

II. MEETING WITH THE DEPUTY DIRECTOR, DIVISION OF WASTE MANAGEMENT, NMSS (Open)
[Note: Mr. Richard K. Major was the Designated Federal Official
for this part of the meeting.]
Ms. Margaret Federline, Deputy Director, Division of Waste
Management (DWM), updated the Committee on a number of items of
current interest. She indicated that the Department of Energy is
expecting substantial reductions in the amount of funding for the
yutcca Mountain project. A revised program plan will be prepared
ninety days after congress approves the Yucca Mountain budget. The
discussion about the technical site suitability may be pstpQned
one year unjil--lS9S.
The NRC and Department of Energy (DOE) staffs will continue to
exchange technical information at the staff level rather than
involve the management chain.
The tunnel boring machine has completed one mile of excavation.
The conveyor system used to remove the mined rock is in operation.
Test alcove 2 was completed in July; test alcove 3 was excavated in
August. Even with budget reductions, critical alcove'tests will
continue.-Work has been uspendedon the subsystem requirement of substantially complete containment. The pause will continue until the
implications of the National Academy's report on the Technical
Bases for Yucca Mountaih Standards become known.
The draft technical position on the disposal of baghouse dust has
been reviewed by- the states ad is being sent to the EPA for final
review prior to publication.' Publication is expected in October
barring unforeseen concerns raised by the EPA.

1
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The staff will present the basis for the low-level waste alternatives paper in October. The hope is to begin a dialogue with the
ACNW as the Committee reviews this paper.
Conclusions/Action Items
This briefing was for information only, as part of an ongoing
review of the NRC policies that will affect nuclear waste regulatory activities.
III. VERTICAL SLICE AND APPROACH (Open)

[Note: Dr. Andrew C. Campbell was the Designated Federal Official
for this portion of the meeting.]
Introduction
Dr. Pomeroy introduced the topic by noting that the Committee had
a number of questions about the NRC's Vertical Slice Approach for
its pre-licensing review of the DOE High-Level Waste Repository
Program.
He further noted that DOE had some apprehension about
some aspects of the approach and therefore the committee wanted to
learn more about it.
NRC Staff Presentations
Ms. Federline, DWM, discussed the NRC staff's Vertical Slice
Approach for streamlining NRC's pre-licensing reviews of the DOE
HLW Program.
The approach re-focusses staff activities for
resolving key technical issues (KTIs) that significantly affect
repository performance. The primary motivations for this programmatic decision are reduced budgets and staffing levels and changes
in DOE's HLW activities under its Planned Program Approach. The
goal is to audit specific DOE activity areas to gain an insight
into KTIs critical for licensing the HLW repository and to provide
early feedback to DOE in these areas.
The approach would be
applied throughout pre-licensing and into the licetse review
activities. Other goals discussed include: prioritization of and
enhanced integration of NRC activities, simplifying .NRC/DOE
products and interaction, and evaluating the overall effectiveness
of DOE's program.
Ms. Federline discussed the 11 KTIs developed by the NRC staff.
She described how an implementation plan is being developed for
each KTI to set forth the timing of DOE data collection, high level
findings, key program decisions, length and costs of important
research at the Center for' Nuclear Waste Regulatory Analyses
(CNWRA), and the value of CNWRA research in making programmatic
decisions. All activities within a path are to be integrated and
then a vertical slice will be defined for that path. To enhance
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integration and communication, she said that staff teams have been
reorganized into multi-disciplinary KTI teams, with the Yucca
Mountain Team to provide horizontal integration and an NRC
Management Board to review each team and provide overall guidance.
The threshold on audits for each KTI team will be determined by
budget resources. Prelicensing evaluation reports will be focussed
on the License Application Annotated Outline (LAAO).
Dr. John Trapp, Engineering and Geosciences Branch, DWM, discussed
the TI Implementation Plan on Igneous Activity, noting that the
process is driven by the budget and timetable. He stated that this
area is important because a bounding analysis gives numbers that
exceed the regulations. He also discussed some prior interactions
with DOE on the subject.
He noted three basic components of the
program: probability, consequences, and basic data quality.
He
noted that probability is a function of three variables: recurrence
rate, size of the area effects, and size of the basic region. He
discussed NRC issues and concerns with both direct and indirect
effects that may be important.
He also expressed a concern with
DOE's mathematical approach.
In response to a question by Dr. Pomeroy about how changes in the
calculation might effect the result, Dr. Trapp noted that bounding
calculations are in the area of concern, that the median for direct
disruption is a little below, and that secondary effects will have
to be considered. Dr. Garrick asked whether bounding calculations
refer only to consequences. Dr. Trapp replied that they refer to
both consequences and probability.
He further noted that in
looking at consequences, the staff will be focusing very specifically on thermal and degassing effects. Dr. Trapp raised concerns
with DOE's data qualification process and noted a need for the NRC
staff to better focus their requests. Dr. Trapp provided specific
examples of some of staff's concerns with the DOE data quality
assurance (QA) program.
Dr. Steindler asked how important these
data QA issues were and whether the staff had some way of determining what is important. Dr. Trapp responded that the issue is- the
basic credibility of the whole DOE document. Also, in ome cases,
minor differences in reported data may have significant impacts on
a calculated value.
Dr. Virginia Colten-Bradley discussed the KTI Implementation Plan
for the Evolution of Groundwater in the Near-Field Environment.
The KTI is focussed on predicting the composition of the groundwater affected by interactions with the host rock and repository
materials.
Dr. Colten-Brasdley provided an overview of the
different processes that affect the groundwater composition. She
also discussed the basis of the KTI, including: (a) uncertainties
involving the waste package environment, waste package performance,
and chemical factors that affect radionuclide mobilization; (b)
siting and performance objectives; and (c) key technical uncertain-

I

77th ACNW Meeting
September 20-21, 1995

5

ties (KTUs). The purpose and objectives of the KTI include
providing feedback to DOE on high-level findings and its demonstration of compliance, and focussing NRC and CNWRA activities on
developing review capabilities. The focus of activities include:
methods for DOE to integrate various part of its program, development of NRC and CNWRA research and technical assistance, and
preparation for license review. Also discussed were integration of
the near-field environment KTI with other NRC KTIs and performance
assessment.
Dr. Colten-Bradley discussed a number of the key geochemical issues
and problems for the evolution of groundwater in the near-field
environment, including both low- and high-temperature reactions
with the host rock, waste packages, and other man-made materials in
the repository; laboratory and field data collection and analyses;
and model validation. She also provided some initial insights for
the KTI plan: that DOE has a similar view of the importance of
water chemistry in the near-field (based in part on a reading of
the DOE "White Paper" on Site Geochemistry); that NRC was able to
review certain site characterization technical documents; that
integration and importance testing of all areas has not been done;
and that NRC/DOE communication in the geochemical area has been
good historically.
The ACNW raised issues with respect to the following: integration
of DOE program areas, the kind of data DOE will need to develop,
the method for prioritizing data analyses and model evaluation,
kinetic and thermodynamic aspects of the models; natural analogs
for the site, timeliness of the KTI product, the composition of the
KTI team, and the use of sensitivity analyses to focus on significant areas. Dr Colten-Bradley responded to these questions in the
course of her presentation.
Dr. Rex Wescott discussed the Implementation Plan for the Integration KTI.
This TI focuses on ensuring that an overall review
capability is developed for different KTIs. This KTI also concerns
information transfer in different program areas (e.g.r, froh the
disciplines to performance assessment (PA) and from PA to the
disciplines) to ensurexthat it is one appropriately for demonstrating compliance.
kDr.
Wescott discussed the purpose and
objectives of the Integration KTI, including: assessing the
validity of DOE's waste isolation strategy, assuring consistency of
approaches, providing 1relicensing guidance to DOE and documenting
activities, coordinating staff capability in total system performance assessment, providing feedback to other NRC KTIs about the
significance of KTIs and KTUs, evaluating DOE information transfer,
and providing-technical insights to management about regulatory and
programmatic issues. Dr. Wescott also discussed the basis of the
KTI and the focus with regard to both DOE activities and NRC/CNWRA
activities.

s
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For DOE activities, the concerns are to evaluate the following: the
adequacy of the PA models and bounding assumptions, completeness of
sensitivity and uncertainty analyses and their use for site
characterization activities, adequacy of interfaces, consistency of
data and conceptual models, defensibility of models, and technical
adequacy of the licensing strategy. For NRC/CNWRA activities, the
concerns are as follows: evaluating the overall importance of
system components, disruptive events, and assumptions; identifying
the most important subsystem processes using sensitivity analyses;
contributing to staff guidance in model validation, expert
elicitation, and the license review plan; and providing coordination of subsystem model development for each KTI.
The ACNW raised issues with respect to the following: information
transfer among NRC program areas, the relationship among different
disciplines and PA, how staff identified important issues and
program areas, participation of other KTI team members in the
Integration KTI, and how Integration KTI activities are different
from other KTI activities.
Ms. Federline completed the staff presentation with a discussion of
NRC and DOE plans for reaching agreement on issues and issue
resolution in Fiscal Year 1996. She also discussed the plan for
future NRC and DOE interactions on the KTIs. She noted that the
main goal for the HLW program in FY 1996 is to come to agreement
with DOE on what the key issues are. Activities to accomplish this
goal include a technical exchange with DOE followed by individual
interactions.
Comments and Concerns
Members raised concerns in the following areas:
*
*
*
*
*
*
*
*

Are NRC's KTIs the same as DOE's KTIs?
How does the approach save money?
Where does the approach apply--throughout pre-licensing
and including license review or only at the end?
Is there a possible disconnect between NRC's concern with
licensing issues and DOE's concern with site characterization?
A different level of detail or sharpness of focus was
noted for each KTI.
The Technicat:Integration KTI is quite different from the
other KTIs.
What systems analysis will be done to ensure that areas
are not being missed that should be studied?
How will issues be' resolved better under the Vertical
Slice Approach?
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What capabilities will be lost in the narrow pre-licensing review process that may be important when the entire
license application must be reviewed?
Will the Vertical Slice Approach require more face-toface interaction with DOE?
Which KTI includes the criticality issue?

Ms. Federline and other NRC staff replied to these concerns with
the following:
*

*

*
*

*

*

*
*

*

NRC is

focussed on fatal flaws, whereas DOE is focussed

Therefore, some
on the whole case for licensing.
differences in focus would be expected.
A significant number of activities have been reduced or
eliminated under the Vertical Slice Approach (e.g.,
topical reports, study plans, progress reports, annotated
outlines, technical reports, and other documents). The
level of reductions and activities will be determined by
the budget, which is highly uncertain at the moment.
The Vertical Slice Approach is intended to apply during
both pre-licensing and licensing activities.
At the present time, there are no conflicts with DOE
concerns. NRC desires to provide early feedback to DOE
to resolve problems before the license application is
reviewed. NRC also wants to provide information to the
CNWRA, even if DOE is not prepared to address the issue
at that time.
The level of detail for each vertical slice will be
discussed in a November briefing by Dr. Michael Bell,
Engineering Branch Chief, DWM).
The criteria used to
develop the different TIs include:
it must have a significant impact on performance;
it must not be currently resolvable by existing
information;
it must reflect staff concerns about elements of
the DOE program.
The Technical Integration KTI was developed because of
staff concerns about the integration of DOE's program, as
well as a desire to improve NRC's integration of its own
program.
The systems analysis will be accomplished through the
integration element of the Iterative Performance Assessment process..
The staff will focus on resolving key issues with DOE
through more focussed and different levels of interaction, including direct staff interaction on an individual
level.
Staff will focus on those issues with the highest
uncertainty and that are not currently amenable to
resolution because of a lack of data or methodologies.
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Other program areas that are currently resolvable will be
given a lower review priority. Staff capability will be
focused in the former areas, and it is assumed that in
the latter areas, the staff will be able to move fairly
quickly because methodologies already exist for review.
Staff interactions with DOE will focus on coming to a
better understanding of particular issues, with the NRC
looking over the shoulder of DOE rather than being intrusive. The goal is to have less interaction, but focus it
more on key issues resolution.
The criticality issue is covered in the Waste Package
Degradation KTI.

Conclusion and Action Items
The Committee will hold an additional briefing and discussion on
Key Technical Uncertainties, Key Technical Issues, and integration
with the Vertical Slice Approach at a future meeting.
IV.

NRC'S HIGH-LEVEL WASTE HYDROLOGY RESEARCH PROGRAM (Open)

[Note: Ms. Lynn Deering was the Designated Federal Official for
this portion of the meeting].
Introduction
Dr. Sher Bahadur, Chief of the Waste Management Branch, RES, introduced the topic and speakers, noting that the hydrology program is
one of twelve HLW research programs in his branch.
Review of Hydrology Research Program in HLW
Dr. Rex Wescott provided an overview of the KTIs that encompass the
hydrology research program; namely 1) Hydrological Characterization
of Structural Features Which Affect Water and Vapor Movement1 and
2) Thermal Effects and Redistribution of Moisture. For each KTI,
Dr. Wescott discussed the technical significance, regulatory
significance, existing regulatory requirements, path to resolution,
University of Arizona (UAZ) and CNWRA activities, and technical
basis for resolution.
Dr. Pomeroy pointed out that he would like to hear throughout the
presentations why NRC is conducting the hydrology research as
opposed to DOE.
Dr. Bahadur noted that research programs are
designed to develop data, methodologies, or models as tools for the
NRC to conduct an independent review of DOE's program.
He asked
the presenters to keep Dr. Pomeroy's question in mind.
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Review of Hdrolory Research Program in HLW
Mr. Tom Nicholson, Project Manager, Office of Nuclear Regulatory
Research (RES), described the steps in developing research
projects, including 1) identify KTIs, and 2) determine KTUs
requiring research (level 4 and 5 KTUs).
He noted that the scope of the hydrology research presentation to
the ACNW includes:
1) examine relevant TUs, 2) focus on unresolved isothermal conditions and processes on site and regional
scales, 3) integrate geology, geochemistry, geophysical, and
hydrogeologic information for assessing hydrologic systems, 4)
provide technical bases for licensing decisions vis-a-vis compliance determination methods and strategies, and 5) peer review all
major deliverables from UAZ and CNWRA projects. He noted that they
would not cover Technical Assistance work funded by NMSS.
The hydrology research projects include:
1) Regional Hydrologic
Processes of the Death Valley Region, CNWRA, 2) Subregional
Hydrologic Flow and Transport Processes, CNWRA, 3) Field Studies at
Apache Leap Research Site, UAZ, and 4) Evaluation and Testing of
Groundwater Flow and Transport Models, UAZ.
Next Mr. Nicholson identified fourteen relevant KTUs supported by
the research. Finally, Mr. Nicholson listed the products expected
from the research, including 1) independent data sets from field
experiments for evaluating alternative conceptual models, 2)
assessments of alternative conceptual models for flow and transport
through partially-saturated and saturated fractured rock, 3)
evaluation of scaling methods for parameter estimation, 4)
development and testing of geochemical sampling and analytic
methods for assessing hydrologic conditions and models, and 5)
technical bases for licensing decisions involving testing methods,
newly developed and demonstrated modeling strategies, and confirmatory data sets.
Dr. Garrick asked why radionuclide retardation was not'mentibned,
and whether it would be considered. Dr. Bahadur noted that it is
very important but is addressed under another research program.
Dr. Pomeroy asked again why the NRC is conducting this research as
opposed to DOE. Mr. Nicholson listed various reasons for NRC to do
the research, including-developing testing methods where methods
currently do not exist'to enhance NRC's ability to evaluate DOE's
data collection techniques.
Dr. Pomeroy questioned why the NRC is developing independent
techniques for collecting dafa when DOE collects the data.
Mr.
Nicholson replied that the NRC is conducting various field experiments to develop confidence in instrumentation, measurement
methods, and models. He noted that the NRC does not want to have

71
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to rely totally on DOE's data sets and models. NRC research helps
develop the independent means to review DOE's models and methods.
Regional Hydrologic Processes of the Death Valley Region
Mr. Gordon Wittmeyer, CNWRA, addressed the following topics: 1)
technical and regulatory bases for studying the Death Valley
regional groundwater flow system, 2) overview of the regional flow
regime, 3) the paleohydrologic regime and its implication, 4) the
steep hydraulic gradient, 5) geochemical evidence for flow
channelling in the tuffaceous aquifer, and 6) summary and results
and their application to the licensing process.
Highlights from his presentation include:
Technical and Regulatory Bases
The main focus of the regional flow system project is to understand
the effects of increased moisture in the repository block at Yucca
Mountain either 1) from above, due to increased infiltration
through fracture networks, or 2) from below the repository due to
climate change resulting in increased precipitation and recharge,
or disruption of the structural barrier causing the steep hydraulic
gradient. Mr. Wittmeyer noted that a rise in the water table will
decrease the thickness of the unsaturated zone, thereby decreasing
groundwater travel time.
A KTU addressed directly in this project is "development of a
conceptual flow model that is representative of the Yucca Mountain
site groundwater flow system including the nature of the large
hydraulic gradient located north of the site." This is important
because mixing and dilution of dissolved radionuclides in the
saturated zone is one of five major points in DOE's isolation
demonstration strategy. Further, the National Academy of Science
proposal for the Yucca Mountain standard places greater emphasis on
saturated zone transport.
Flow channeling in the tuff and
carbonate aquifers would reduce dilution of radionuclides. Methods
to assess flow channelling are not well established. Thus, methods
and models must be developed for determining the adequacy of DOE's
saturated zone flow and transport models.- Conceptual and mathematical models are needed to assess the potential for water table rise
due to increased recharge or disruption of the structural feature
that causes the steep hdraulic gradient. Models of the saturated
zone beneath Yucca Mountain and Amargosa Desert are needed to
assess the ability of the proposed repository to meet dose or riskbased standards, in that rapid mixing and dilution in the tuff
aquifer may be needed to reduce radionuclide concentrations and
estimated doses, while the presence of channels and faults may
reduce dilution potential.
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Regional Flow Regime
The saturated zone consists of an upper tertiary tuff aquifer and
The upper aquifer is
a lower paleozoic carbonate aquifer.
recharged from the Pahute mesa and Timber Mountain caldera to the
north of the site, as well as from upwelling from the carbonate
aquifer below. The lower carbonate aquifer consists of numerous
hydrologically closed groundwater basins below highly transmissive
carbonate rocks, which could be influenced by recharge from the
It appears that the Yucca Mountain site,
north and northeast.
however, is located in the closed, Alkali Flat Furnace Creek Ranch
sub-basin, which discharges to Alkali Flat, and is likely not
influenced by recharge coming from the east.
However, it is
possible that flow as far north as Big Smokey Valley may affect
Mr. Wittmeyer showed five different conceptual
Yucca Mountain.
models of regional flow for the Death Valley region that have been
postulated or modeled and the primary discharge zones. It appears
that water that flows through the Yucca Mountain site discharges
along the Amargosa River, where an abundance of phreatophytes
exist.
Paleohydrologic Regime

Mr. Wittmeyer noted that historical evidence suggests that the
water table has fluctuated. Elevation of spring deposits suggests
that it has been from 80 to 115 meters higher than it is at
present. Evidence includes Carbon 14-dated pack rat middens that
suggest precipitation was greater in the past, isotopic evidence
that the saturated zone waters in the Amargosa Desert were
recharged during the late Wisconsin stage, and U-series dating of
spring deposits at the southern end of Crater Flat that indicate
active springs at 18,000, 30,000 45,000, and 70,000 years ago.
Mr. Wittmeyer reviewed important technical issues requiring
resolution, including the nature of the structural and hydraulic
features that control the steep gradient and the potential, for
mixing or channelling in the saturated aquifer, among others.
Several of these affect the water table -rise, and thus possible
performance, as well a the dilution capability of the aquifer,
which will be important if the recommendation by the National
Academy of Sciences (NAS) to adopt a dose-based standard is
accepted by EPA.
Steep Hydraulic Gradient
The steep gradient appears t be part of a larger steep gradient
feature that is coincident with the margin of calderas, outcrops of
the Eleana formation, and location of the belted range thrust
faults.
A new model suggests that the Belted range, although
buried by the Tertiary volcanic, may cause the steep gradient at

T
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Yucca Mountain. He noted that this model of an older structural
feature controlling the gradient suggests that the potential for
disruption of the structural feature is less likely to occur.
Dr. George Hornberger, ACNW consultant, asked what the CNWRA is
doing in this area that differs from DOE work.
Mr. Wittmeyer
responded that their objectives are to 1) gather data and become
familiar with it to prepare for reviewing the License Application,
and 2) evaluate the alternative conceptual models to be able to
determine the reasonableness of DOE submittals.
Dr. Steindler asked whether they would be able to eliminate some of
the models from consideration, and if not, so what? Mr. Wittmeyer
responded that it will be difficult to select one model as being
correct, and they do not know yet how the various models will
affect performance. The CNWRA will evaluate that.
Geochemical Evidence
Mr. Wittmeyer described work done by CNWRA on the occurrence of
calcite as vein deposits in tuffaceous rocks below the water table.
They suggest this is evidence for the occurrence of channel flow
through fractures.
This contention is based on geochemical
evidence that water is undersaturated with respect to calcite in
the saturated zone below Yucca Mountain. Calcite cannot persist in
undersaturated water, which suggests that water is not currently
moving through all portions of the aquifer, hence channelized flow
may be occurring, suggesting reduced potential for dilution.
Finally, Mr. Wittmeyer reviewed results thus far from the regional
flow project, including development of a geographical information
system database for regional flow, evaluation of alternative
conceptual models, and development of a model to explain the steep
hydraulic gradient. Anticipated results include construction of a
three dimensional (3D) hydrostratigraphic model, development of -two
dimensional (2D) and 3D computational models, and development of a
transport model to assess effects of flow channelling n radionuclide dilution in conjunction with Phase 3 of the Iterative
Performance Assessment.\
Subregional Hdrogeoloav Flow and Transport Studies
Mr. Ross Bogtzoglou, MNWRA, discussed the regulatory basis and
applicable KTIs and KTUs, conceptual model testing for the Yucca
Mountain site, estimation of potential recharge at Yucca Mountain,
perched water models, and geochemical data used for confirmation of
flow models.
Mr. Bogtzoglou reviewed the roles of DOE and NRC, and the License
Application review tools developed by the NRC, including the Format
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and Content Guide, the License Application Review Plan (LARP), and
the vertical slice approach; i.e., KTIs and KTUs. He listed four
relevant KTIs in his project, including evolution of near-field
groundwater chemistry on the engineered barrier system, geochemical
effects on radionuclide transport within and beyond the thermally
altered zone, thermal effects and redistribution of moisture, and
location and characterization of structural features that significantly affect water and vapor movement. He noted that the regional
flow project supports the resolution of the last two KTIs by
providing compilation of data, groundwater flow and transport
modeling, evaluation of uncertainty in geologic models, and
testing/constraining conceptual and numerical models using
geochemical data.
Mr. Bogtzoglou pointed out that CNWRA has postulated a nonuniform
spatial distribution of infiltration at Yucca Mountain, potential
recharge distribution and correlation to perched water occurrence,
fault-induced perched water traps at contrasting stratigraphy,
fault zones exhibiting conduit characteristics, heterogeneous
continuum and perched water occurrence within distinct geologic
stratigraphy, and use of geochemical data to confirm or constrain
plausible flow models. He described CNWRA's approach to estimating
infiltration at Yucca Mountain, and how the results may be used to
identify possible future areas for focused recharge, to supply the
physical basis for infiltration rates to be used in PA, and to
assist in testing alternative conceptual models for the formation
of perched water bodies.
Dr. Steindler asked why NRC is doing this research rather than DOE.
Mr. Bogtzoglou replied that, as an example, if the DOE ignores
fractures, CNWRA has already shown that accounting for fractures
creates a ten-fold increase in recharge.
Thus, this type of
testing provides NRC/CNWRA insights and an alternative point of
view. This model goes beyond DOE work on infiltration.
Mr. Bogtzoglou also described work on perched water, noting that it
has been found in five of seven bore holes at Yucca Mouhtain.' The
age of the perched water in UZ-14 and SD-7 is estimated between
5,000 and 11,000 years, old, and i thought to be a mixture of
glacial and postglacial echarge. No bomb pulse samples were found
in the perched water. DOE has indicated that it believes perched
zones to occur at the base of the Topapah Spring unit, the Calico
Hills unit, and the basi of'the Tiva Canyon unit, although DOE does
Mr. Bogtzoglou
not have a way to predict their occurrence.
indicated that CNWRA was trying to develop this prediction
capability to understand the origin of perched zones.
Mr. Bogtzoglou noted that perched zones have occurred elsewhere at
Pena Blanca and the Apache Leap Research Site (ALRS) within
distinct stratigraphic units. The occurrence of clay changes with

77th AW Meeting
September 20-21, 1995

14

depth may have a significant impact on local changes in permeability, allowing for perched zones to develop. The Lawrence Berkeley
Laboratory site scale model assumes homogeneous stratigraphic
units, which is

inconsistent with perched water occurrences within

units. Thus, CNWRA postulates a heterogeneous Continuum Conceptual
model as a plausible representation that is corroborated by perched
water occurrence with stratigraphic units.
Mr. Bogtzoglou summarized his talk with the following:
*

The subregional hydrology project contributes to the resolution of 2 KTIs.

*

A nonuniform spatial distribution of long-term net infiltration at Yucca Mountain was established.

*

A fault-induced perched water trap model has been postulated
and proven plausible based on fair correlation between areas
of high potential recharge, location of faults, and occurrence
of perched water at Yucca Mountain.

*

Geochemical data and perched water findings do not support the
use of homogeneous stratigraphic units for the Yucca Mountain
Site-Scale Modeling.

Dr. Hornberger asked what CNWRA's estimated spatial variation of
infiltration achieves in reviewing a license application that a
Monte Carlo simulated infiltration distribution (CCDF approach)
would provide. Mr. Bogtzoglou responded that the CCDF approach
would not be able to capture the exact location of infiltration,
important with respect to evaluating DOEIs source term release
model, which postulates seven different compartments, the results
of which could be affected by infiltration variations. Ms. Deering
asked whether CNWRA was interested in perched water in order to
understand its origin, or how it will affect performance, or both.
Mr. Bogtzoglou responded both, but CNWRA has not yet evaluated
potential effects of perched water on repository performance.
Apache Leap Research
Accomplishments

Site

(ALRS)

-

Overview of

Purpose

and

Mr. Randy Bassett, University of Arizona, provided an overview and
orientation to the ALIS, noting its location north of Tucson,
outside of Superior, AZ,
adjacent to the Magma Copper Company
copper mine. There are three research locations: the covered bore
hole site (CBS), the deep slant bore hole site (DSBS), and the
Queen Creek Tunnel site. He'noted the purpose of the work is to
investigate generic hydrologic, geochemical, and transport issues
in support of NRC licensing staffIs LARP. The covered bore hole
site consists of a number of vertical and 45 degree angle bore
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holes, with monitoring equipment, including that needed to take air
permeability measurements. The slanted bore hole site consists of
a deep 45 degree angle bore hole designed to transect as many
vertical fractures as possible. The Queen Creek site is monitored
to observe water that travels the distance from the surface at
Queen Creek to the tunnel, a 120-meter distance. He noted products
include publications, presentations, the annual Biennial Evans
Workshop, instrumentation, databases, measurement methods, and
collaborative research with other organizations.
Covered Bore hole Site and Deer Slanted Bore Hole Site
Dr. Shlomo Neuman, University of Arizona, commented on the scale of
the CBS of about 35 by 40 meters as being similar to the scale of
an alcove in the Exploratory Studies Facility, and the DSBS goes to
a depth of 160 meters, or approximately 1/2 the thickness of the
repository unit. He noted that they are now in phase three of the
project.
Dr. Neuman reviewed earlier work at the CBS, including drilling,
coring, fracture mapping, measurements of porosity, in-situ water
content and a variety of other unsaturated zone (UZ) parameters
Early work included
from neutron probes and injection tests.
Armondo Guzman's work using single hole injection tests, resulting
in development of reliable field instrumentation and testing
methodology; compatible steady-state and transient test interpretation methods; testing over 180 intervals of -meter length; and
examining scale effects.
Findings include: 1) there is poor
correlation between fractures and permeability, 2) short-term tests
are unreliable due to bore hole storage, 3) air permeability varies
with applied pressure, thus requiring tests under multiple
pressures, 4) pressures/derivatives generally fit 3D rather than 2D
models, 5) there is poor correlation between core and bore hole
permeabilities, 6) one cannot differentiate between permeabilities
of discrete fractures and matrix, therefore they must be lumped
together under a single parameter value to model, 7) 2D analyses
yield inflated permeabilities and skin effects, 81 fracture
occurrence correlates poorly with air permeability, 9) computed air
permeability is less tan actual intrinsic permeability,.and 10)
permeability, porosity, and saturation can be stochastically
simulated in 3D.
Dr. Pomeroy asked whether he has communicated the finding of poor
correlation between fractures and permeability to DOE. Dr. Neuman
responded that he had done o during a technical exchange. Dr.
Neuman provided his views on why NRC should be conducting research,
including his involvement iii reviewing an environmental impact
statement for waste disposal in Canada, and the strong need to have
data developed from sources other than from the licensee. He noted
that vadose zone hydrology is a very immature science, with the
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potential to make great strides over a short period of time. He
expressed the need for more than one research group complementing
Finally, the Apache Leap work is allowing
each other's work.
researchers to investigate the "so what" question --

can we make

predictions and corroborate them, and examine the effects of scale?
They have found that fractures rarely correlate between closely
spaced bore holes, nor do permeabilities.
Dr. Neuman described the relevancy of the air permeability tests to
an issue at Yucca Mountain, where Nye County criticized some 250
air permeability tests conducted by the U.S. Geological Survey
(USGS). The criticisms included allegations that the tests were
too short, steady-state analyses were not appropriate, permeabilities reported are much lower than reality, etc. Dr. Armondo Guzman
of UAZ was able to address the validity of each of the allegations
using the ALRS work.
Proposed Field Studies at ALRS
Dr. Peter Wierenga, University of Arizona, described results of
experiments involving flooding a 10 meter by 1 meter area with 10
cm of water on the surface and then predicted where the water front
would be after 30 and 60 days. After 90 days the water had only
traveled about 3 meters. Next they plan to use a tracer to study
the depth of penetration of wetting bromide fronts in fractures
versus matrix. They are now instrumenting two of four vertical and
slanted bore holes with neutron access tubes to measure water
content at various depths, and the other half of the bore holes
with solution samples and tensiometers. A vacuum pump is used to
sample the solution.
Additional tracer experiments will be
conducted on vertical fractures and tracers recovered after several
rain events. Dr. Wierenga also mentioned his experience on the
Ward Valley panel. He noted that it would not have been possible
for the panel to give the site a favorable recommendation if they
had been forced to rely only on the data collected by the licensee;
thus he believes it is a good idea for more than one organization
to look at a problem.
Deep Slanted Bore Hole Site Fracture Flow Studies and Oueen Creek
Haulaae Tunnel Tracer Test
Dr. Bassett described ongoing work at the DSBS to discern which
fractures transmit .watbr. Progress includes drilling and coring,
bore hole geophysical surveys, installation of a weather station
and flume system at the mouthvof the watershed, and a vertical bore
hole to the perched zone equipped with transducers. Work has been
ongoing since 1993 in this afea. Thus far, findings include: 1)
multiple fractures transmit water, 2) fracture flow appears to
control the chemistry of the perched zone, 3) stable isotopes,
radiocarbon, tritium, and water chemistry and moisture distribution
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all support-significant fracture flow in the UZ at least to a depth
of the perched zone near 160 meters, 4) U-234/U-238 is an indicator
of recharge pathways and the presence of perched water, 5) several
methods may be operating to form perched zones, not limited to
stratigraphic boundaries. He noted that fracture flow is thought
to be occurring on the order of meters per year, which is very
fast.
Dr. Bassett showed three geophysical logs, neutron, density, and
resistivity, where fractures are visible as deflections in the
logs. He also described core squeezing procedures to obtain water
content and water samples for radiocarbon analysis to date the
core, and some comparisons of results between core squeezing
He reported that they have found excellent agreement
methods.
between the distilled pore water method, developed by UAZ, and USGS
compression cell method, used by AL Yang, USGS.
Dr. Bassett described work that has led to a possible methodology
to describe how much water was contributed to the perched zone from
rapid flow down fractures as opposed to older water via matrix
flow.
Dr. Bassett showed several plots of age of water with depth
collected in the slanted bore hole. He noted where age of water
based on Carbon 14 (C-14) analyses gradually increases with depth
to the perched zone located at a 160-meter depth.
However, in
zones with increased water content, believed to represent fracture
zones, the C-14 age is younger.
The C-14 age of the perched zone
is 3000 years, uncorrected.
Dr. Bassett noted that studies at
Yucca Mountain have not compared a fluid and gas sample from the
same location to determine whether they are in equilibrium, which
is being done at Apache Leap.
Dr. Bassett and others described a method used to hypothesize a
mixing scenario in the perched zone with 47 percent fracture water
and 53 percent groundwater to match the observed age.
He summarized this work by indicating that they have integrated a
wide variety of data fets, three types of geophysical logs, two
different moisture content methods, two bore hole video methods,
two different radioactive isotopes, and stable isotope data, all of
which indicate that some of the fractures are transmitting water
rapidly and they cannot predict a priori which fractures transmit
water.
Dr. Garrick asked whether thib means he is suggesting that
Dr.
to characterize every fracture at Yucca Mountain.
responded that he is proposing a way to short-circuit the
characterize every fracture, perhaps by using indicators

we need
Bassett
need to
such as
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water content or geophysical log data to screen which fractures
transmit water.
Dr. Bassett then noted that at the Queen Creek Tunnel, they have
observed water moving from the surface to the tunnel, at 120 meter
depth, in two days, based on water composition and flow rate.
Water is moving rapidly down a fracture network. He suggested that
this is also likely occurring at Yucca Mountain, where the isotopic
data does not match the hydrologic flow modeling information, and
can only be explained by a focused flow/recharge scenario with
water moving rapidly down fractures. He believes that DOE should
be trying to sample these zones, to reconcile the differences
between the hydrologic and isotopic information.
Dr. Garrick asked if the Apache Leap work is done under a quality
assurance/quality control (QA/QC) program. He indicated that it is
done under an approved QA/QC program, appropriate for research.
Dr. Steindler emphasized that this does not make the data appropriate for licensing.
Dr. Bassett described new work proposed at Queen Creek involving
tracer test studies, including making observations about natural
uranium concentrations in water. They have observed that ratios of
U-234/U238 are high in saturated zones, such as perched zones, and
low in unsaturated zones, such as fractures. This may be a way to
trace historical evidence of the existence of perched zones. The
project also involves an opportunity for UAZ and other groups to
perform model intercomparisons using the tracer data as a way of
testing coupled hydrologic geochemical codes.
Dr. Bassett
expressed concern that DOE may no longer be planning to test
coupled process codes.
Conceptual Model
Research Site

Issues

and Their

Resolution

at

Aache

Lear

Dr. Neuman indicated that the problem is that many fractures are
not productive, and we do not know whetherthey can be correlated
between bore holes.
Thus far, testing at Apache Leap has only
included lab scale and local (immediate vicinity of bore hole)
field scale testing. Investigators are-now proposing field scale
testing at Apache Leap to try to assess how smaller scale data can
be upscaled to allow site-wide characterization, and allow for
insights into how various' conceptual and mathematical modeling
approaches can impact PA results. He indicated that this project
should allow them to look at the extent to which the data can help
assess uncertainty in predictions. He noted that it is not a given
that existing models are capable or reliable as applied to the
vadose zone because of the uncertainty; that the predictive
capabilities of vadose zone models are largely untested in field-
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scale settings; and that field validations of vadose zone models
are lacking, particularly in fractured rock.
Dr. Neuman noted ongoing work at the UAZ in conjunction with CNWRA
involving modeling the fractured vadose zone, model testing against
field scale data, and discriminating between models that appear to
fit the data.
Dr. Neuman noted the need to discriminate between models, and that
always selecting the so-called "most conservative model" might
result in site disqualification.
Dr. Garrick encouraged the
speaker to look into the wealth of experience from the nuclear
power industry in handling the issues of conservatism and how to
quantify and display uncertainty in predictive modeling.
Dr. Neuman reviewed the premises from UAZ's modeling philosophy:
A model must be operational in that it is based on measurable
quantities, in order to be tested. The best model is the one that
is the simplest, having the fewest parameters. The data base for
the model must be sufficiently large to be statistically significant, and PA must be based on operational models that have been
validated to the extent possible.
He suggested that fractures cannot be treated individually; rather
it is best to treat the medium as a continuum, but build into the
model local features that are known to exist, such as major
fracture zones, or faults, but not to ascribe uniform properties to
such features. He suggests, for each feature, to develop site-wide
models of internal spatial variability of local data, interpolate
local data across the site using geostatistical techniques, and
assess corresponding estimates of uncertainty. Alternatively, use
conditional Monte Carlo simulations to generate more realistic
distributions of site-wide properties.
Then compare site-scale
simulations with experiments, and quantify how well they fit. Dr.
Neuman also described an approach to discriminating between models:
relying on the-principle of parsimony, the simplest mdel is the
best model.
Dr. Neuman concluded with comments on the UAZ proposed approach to
model simplification.
It involves use of high resolution Monte
Carlo simulations, as opposed to use of upscaled" parameters in
traditional deterministic flow and transport models.
"Upscale"
parameters may be problematic in that Darcy's law and Fick's law
may not apply to upscaled flexes, and they are seldom measurable.
Dr. Hornberger asked Dr. Neuman's views on how to reconcile the use
of geostatistical methods in models to interpolate geology, versus
deterministically characterizing and accounting for actual
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geometries and properties of hydrostratigraphic units at Yucca
Dr. Neuman remarked that the bedding units at Yucca
Mountain.
Mountain are well characterized. He noted that the oil industry
uses both deterministic methods and stochastic/probabilistic
Dr. Garrick added that to
methods, depending on the situation.
simplify a model does not have to mean going to a deterministic
model.
After several additional questions,
portion of the meeting to a close.

Dr.

Pomeroy brought

this

Conclusion and Action Items
The Committee questioned the basis for NRC, rather than DOE, to
conduct this type of research, as well as its overall relevancy to
the development of a capability to review DOE's License Application. The Committee indicated it would prepare a letter to the
Commission on the subject.
V.

NATIONAL ACADEMY OF SCIENCES REPORT ON THE STANDARDS FOR YUCCA
MOUNTAIN (Open)

[Note: Mr. Howard J. Larson was the Designated Federal Official
for this portion of the meeting].
Dr. Martin J. Steindler introduced the speaker, Mr. Robert W. Fri.
Mr. Fri, who served as the Chair of the relevant National Academy
of Sciences (NAS) committee, in turn introduced Mr. Myron Uman, NAS
staff study director.
After discussing the Congressional mandate for the study - as
specified in the Energy Policy Act of 1992 (Act), Mr. Fri summarized the three questions in that Act addressed by his committee:
*

Does the individual dose standard protect health?

*

Do institutional controls mitigate human intrusion?, and

*

Is there a scientific basis for predicting intrusion?

He then stated that the study's answers to these questions could be
quickly summarized as Yes, No, and No. He also postulated that the
reason for those Congressional questions was the belief that Yucca
Mountain costs had gotten outof hand and that, hopefully, perhaps
by applying science, something better might result.
He noted that there were three principal points he would like to
make:
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*

His committee looked with some rigor at the technical
bases but did not look at policy questions;

*

This was a report solely on a repository at Yucca
Mountain; the conclusions relate only at this site (this
was not to be a typical generically applicable EPA
standard); and

*

His committee tried carefully to define the line between
science and policy. In some cases the study recommended
a starting point, but this should not hamper EPA as a
final position was not specified.

A riskNext discussed was the basic approach to the standard.
based standard was believed preferable (vis-a-vis a dose-based
standard) in that it was likely to be more stable should the doseresponse relationship change in the future (which has been the
historical trend). It was also believed that more people would be
able to understand such an approach. The standard should protect
the persons at highest risk at the time the risk is highest.
The elements of a risk-based standard were next presented.
elements were noted:
*

Three

The level of protection is to be established by rule.
(This number, however, is not scientific, but is rather
a public policy question. In the past, a range of 10-5
to 10-6 has appeared acceptable.)

*

It should protect a critical group. (In this case a riskbased critical group was recommended; one consistent with
international practices).

*

The standard should apply without a time limit.
(For
Yucca Mountain, the application when the risk is highest
could be some tens of thousands of years after facility
closure.)

As for compliance assessment, it ias believed that an adequate
scientific basis exists for modeling the concentrations of
radionuclides. (This was explained as meaning that it was believed
that the underlying geology would be sufficiently stable for a
period of 10 million yars. It does not imply, however, that the
geologic regime is benign.)
Regarding human behavior, while science can put a boundary on
certain things (such as how uch of what people can eat), human
behavior is unpredictable. However, there must be some assumptions
insofar as the exposure scenarios. The NAS had two approaches,
with all but one member fostering a probabilistic approach. The

r
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dissenter endorsed a bounding assumption philosophy.
Mr. Fri
indicated that he believed that this was an issue that must be
resolved by rulemaking as assumptions on this issue alone could
cause the repository to succeed or fail.
In responding to the first question, the NAS report noted that a
standard based on individual -

not population -

protection was

preferred. It also suggested that consideration be given to the
philosophy of a negligible incremental risk (below which the risk
is small enough to not be considered.)
This was proposed as a
policy decision and based upon the evaluation that the current
incremental risk of a Yucca Mountain repository is on the order of
10-10 to 10-11 --

a factor of some ten thousand below the generally

accepted risk level.
In responding to the human intrusion-related questions, the NAS
committee noted that both questions involve predictions of human
behavior and therefore, it is impossible to provide an unequivocal
answer. However, the proposed NAS guidance in this area was that
one should not enter into a totally probabilistic performance
assessment (as the probability cannot be predicted); that institutional controls would probably be useful, but not completely
predictable for the time periods of interest (however, regulators
may want to require them anyway); and that consequence (only)
analyses should be conducted. Only inadvertent intrusion should be
considered, as any other type of intrusion would be applicable at
any repository.
It was stressed that the consequence analysis was not to be a
license condition, but rather, an analysis only to determine what
the impact would be of such an inadvertent intrusion. However, the
time-frame of such an intrusion could be important insofar as
determining the acceptability of the. total systems containment
capability.
Several other areas were also addressed by the NAS committee. It
noted that for a technology-based standard, the ALARA principle
should not apply (while such a concept is useful, for long timeframes it would not work.) Also, a caution was noted with regard
to subsystem standard requirements. There is a likelihood that in
light of the long-term perspective (greater than 10,000 years) the
application of subsystem standards could result in an overall
suboptimization.
The NAS committee also noted hat rule-making will take longer than
one year.
This standard is' so important that it must be done
publicly and right. Also, the Academy panel believed there was no
reason to delay site characterization.
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ACNW members queried Mr. Fri on his committee's position on human
intrusion scenarios, the concepts of peak dose and the establishment of a level of negligible incremental risk, the subsystem
standard issue, and possible considerations related to the dispersion of Carbon-14.
The ACNW members thanked Mr. Fri for his presentation, stating that
they believed his committee had given a powerful impetus towards
risk-based processes.
Conclusions/Action Items
The ACNW will continue this review in October 1995, when the EPA
staff will provide a summary of comments received at meetings
soliciting public reaction to the National Research Council's
Report.
VI.

MEETING WITH THE DIRECTOR. NRC'S OFFICE OF RESEARCH (Open)

[Note: Dr. Andrew C. Campbell was the Designated Federal Official
for this part of the meeting.]
Dr. David Morrison, Director, RES, provided general background on
the overall RES programs. He noted that both the House and Senate
budgets reduce the NRC's appropriation by 10 percent, about 52.5
million dollars below the President's request.
The High-Level
Waste (HLW) Program may be reduced from the 22 million request to
11 million dollars, depending upon the final form of the appropriations bill. Dr. Morrison said that rather than reduce staff, the
NRC had decided to reduce the budget for contracts, most of which
are for research. He said that there are two ways to look at the
research program: one approach is tied to the defense-in-depth
philosophy, and the other follows the change to risk-informed,
performance -based regulation. He discussed various aspects of.the
reactor research program and research needs.
He specifically
discussed the need to strengthen Probabilistic Risk Assessment
(PRA) activities and capabilities to be prepared for reactor
license renewals. In the HLW Research Program, RES will. have to
await Congressional action. In the Low-Level Waste (LLW) Research
Program, reductions are occurring and the transition will focus on
transport and behavior of radionuclides in the environment. Dr.
Morrison discussed the".staff reductions in RES over the next few
years and the 30 percent budget reduction from fiscal year (FY)
1996 from FY95. He also said that advanced reactor research is
being phased out. He discussed RES interactions with and guidance
from the Nuclear Safety Resealch Review Committee (NSRRC).
Dr. Bahadur, RES, discussed the transition from LLW research to
decommissioning research specifically in the area of radionuclide
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The proposed budget truncates all LLW
transport and behavior.
Dr. Bahadur discussed the LLW Options Paper
research by 1999.
(SECY 95-201) and the response of RES to the proposed termination
of the NRC LLW program. He noted that there are three classes of
projects in the reduction and elimination of LLW research. These
are as follows: (1) truncation of completed projects which will not
result in loss of benefits; (2) LLW programs for orderly closeout
within two years that can provide some benefit by an orderly
shutdown; and (3) those projects that have applications to
decommissioning and will be continued in some form. He and other
NRC staff described different projects within each category and the
benefits obtained from the work. Dr. Bahadur also discussed the
the rationale for
budget changes in the LLW research program,
retaining certain LLW projects that are applicable to decommissioning, and RES and NMSS negotiations to determine user needs.
COMMENTS AND CONCERNS
Members raised concerns and Drs.
answers in the following areas:

*
*
*
*

*
*

Morrison and Bahadur provided

Are the LLW reductions part of the existing plan to phase
out LLW?
Yes, but it is pending further guidance from the completion of'the strategic assessment.
Is the radionuclide transport and behavior research only
related to reactors?
No, it is a generic-based program that includes LLW and
decommissioning activities, and it could be applicable to
the HLW program.
Given the different focus of project managers and
researchers, is the substitution of NRC staff for contractor research a realistic strategy?
It will require some relief from project management
responsibilities, and rebuilding and maintaining skills
lost while managing contracts. -

*
*

How was the list of program areas developed?
Dr. Morrison discussed why some of the program areas are
important and the origin of some of the main research
concerns.
I:

*

Are pathway studies being conducted under the transport
category?

*

Yes, but the radion1clide transport and behavior program
is still being developed. It is part of the transition
from LLW to decommissioning research.
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What benefits that are obtained from long-term research
may be lost in the elimination of the LLW research
program?
Dr. Bahadur discussed projects for orderly closeout
rather than immediate truncation.
Are there other programs that act as a clearing house of
information?
Dr. Bahadur discussed the DOE National LLW Management
Program as a clearing house and information exchange.

Conclusions/Action Items
This briefing was for information only, as part of an ongoing
review of NRC's radioactive waste research program.
VII. DISCUSSION WITH REPRESENTATIVES OF NRC'S OFFICE OF GENERAL
CQNSEL (Open)
[Note: Dr. Andrew C. Campbell was the Designated Federal Official
for this part of the meeting.]
Introduction
Dr. John Garrick introduced the topic, noting that over a number of
years, the ACNW has discussed specific issues regarding the legal
acceptability of expert elicitation in the context of licensing,
and that NRC staff will need to resolve these issues to provide
guidance to DOE on the use of expert elicitation. He discussed the
use of expert judgment in the scientific process and the formalization, structuring, and documentation of the procedure to provide a
legitimate basis in decision-making. He also discussed examples of
the use of expert panels to resolve reactor issues documented in
NUREG-1150.
Expert panels were also used to deal with four spedific aste
disposal issues (human intrusion, markers, source term, and
retardation) for the Wafte Isolation Pilot Plant (WIPP). He noted
that the legal issues 'with respect to expert elicitation had
previously been discussed in a 1992 paper by M. McGarry and
inquired of the NRC staff if the issues had changed significantly
since then.
NRC Staff Presentation
Mr. Larry Chandler, Assistant General Counsel for Hearings
Enforcement, Office of General Counsel, opened his remarks
replying to Dr. Garrick's question that not many changes
occurred since the McGarry paper was written. He noted that he

and
by
had
had
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been involved in a number of cases where expert opinion formed a
critical part of the record for decision-making in licensing
proceedings. Mr. Chandler said that his presentation would focus
on how expert testimony or expert judgment or expert opinion had
been used historically in NRC proceedings. He noted that DOE was
conducting several elicitations and that his comments would not
address how particular elicitations are being undertaken by DOE.
He also said that he would not address the separate process of
expert elicitation, but would explain what NRC has done with expert
judgment and expert opinion.
Mr. Chandler provided a historical overview of the use of expert
opinion in legal proceedings and how a determination is made as to
who is an "expert." He described an expert as one who has special
training and experience that permits the individual to render an
informed opinion. In contrast to this, a lay observer is someone
with no special training or experience. He discussed the various
legal approaches for using experts, either alone or in panels, to
discuss one or more issues.
He noted that licensing boards can
only decide those matters in contention (described in 10 CFR 2.1027
--

Sua Sponte").

All other matters are decided by the Commission.

The licensing board's decision will only consider evidence in the
record.
The standard for admission of evidence is found in the
Rules of Practice, which are consistent with the Administrative
Procedure Act and general standards of admissibility.
He further stated that administrative agencies, such as NRC
licensing boards, tend to be more liberal in determining what
evidence is admissible to the record to help reach a decision, in
contrast to the Federal rules of evidence, which allow the
introduction of evidence that might be helpful to the court. He
said that courts tend to defer to licensing boards on issues within
their field of expertise. He noted cases where decisions have been
made in a manner similar to that used by a licensing board.
Evidence to be introduced must be both relevant material -and
reliable.
The evidence must be examined by both parties or by
qualified expert interrogators.
Documentary evidence must have a sponsoring witness, who-must be
able to defend its relevancy, materiality, and reliability. Mr.
Chandler discussed how a sponsoring witness is qualified to testify
and how these qualifications become part of the record, and the
role this plays in determining the weight of the testimony given.
He also discussed other issues that may arise in cross examination
with respect to the other parties trying to show that the testimony
is irrelevant, immaterial,
r unreliable.
After the record is
"closed," the parties can still file "findings of fact and conclusions of law," focussed on the matters in contention. Each side
will try to enhance the credibility of their experts and discredit
the opposing side's experts.
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Mr. Chandler discussed some of his concerns regarding the use of
expert elicitation.

He noted two ongoing elicitations at DOE --

Seismic hazards and Volcanism. If an elicitation does not address
a matter in controversy, it is irrelevant to the proceedings or
possibly only parts of the elicitation would be relevant.
Mr.
Chandler also noted that the individual views of the experts are
traditionally used by the decision-maker to come to a conclusion
and if the conclusions of the elicitation are based upon a
reconciliation of differing views, this could be a difficult issue.
In terms of the reliability issues, all the underlying information
will be examined, not just the-elicitation process. The use of a
"normative" expert may be open to very serious doubt, whereas the
subject matter experts would not be subject to the same type of
challenge, in terms of their reliability as a witness.
The
normative expert may be of only marginal value in defending the
bottom line of the process. Mr. Chandler questioned whether the
elicitation process contributes anything that cannot be obtained by
the traditional adjudicatory process, or whether the process does
little more than introduce a needless buffer between the expert
witness and the decision-maker. He also asked whether the role of
the expert could be performed by attorneys with assistance from the
technical staff.
COMMENTS AND CONCERNS

Members raised concerns in the following areas:
*

Is the elicitation process redundant to the adjudicatory
one or is it different?

*

Is it necessary to know the end result to establish the
protocol for using expert elicitation?

*

If the development of a source term is critical to
licensing and if aggregated information and judgments are
used to develop the performance assessment source term,
would this be permitted? Would each expert have to be
brought onto the stand and interrogated?

*

Would the information and judgments of experts who passed
away since the elicitation, but before the hearing
process, be excluded?
Would such evidence require a
sponsoring witness?

*

Would a deposition be sufficient for the legal proceedings?

*

If multiple expert elicitations are presented to the
proceedings (e.g., from opposing sides), how would the
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decision-maker determine the relative
evidence presented by each side?
*

worth

of

the

What happens when a recognized expert in a particular
field has a legal conflict of interest? Are they excluded
from the panel, even if their expertise is 100 times
better than other parties to the elicitation who do not
have conflicts?

Mr. Chandler responded as follows:
*

The acceptability of an elicitation may depend in part on
whether its purpose is

consensus or a range of views.

*

NUREG-1150 panels were cited as an example of an enhancement of peer review; as such, it would be integral to the
adjudicatory process itself. The protocol would depend
on the purpose for which the elicitation is being
offered: as part of the licensing process or as an
independent activity.

*

In a specific case involving the testimony of an expert
who passed away before the final hearings on a nuclear
power plant, another individual was able to serve as a
sponsoring witness, but the weight of the testimony was
affected.

*

The licensing process will examine each party to the
elicitation (or their sponsoring witnesses) and the data
used to develop the final conclusion used in the licensing decision.
But the adjudicatory process may only
evaluate a smaller part of the larger elicitation,
because only a specific part of the elicitation may be in
contention.

*

In general, a sponsoring witness
deposition to be acceptable.

*

The adjudicatpry process determines the relative merit of
differing testimonies.

*

The presence of conflicts and biases is one aspect of the
issue of condern;

is

required for a

Conclusions/Action Items
The Committee will request a briefing at a future meeting, when the
draft "Staff Technical Position on the Use of Expert Judgment in
the High-Level Waste Program" is available for review and comment.
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VIII. EXECUTIVE SESSION

(Open)

Mr. Richard K. Major was the Designated Federal Official
[Note:
for this part of the meeting.]
A.

Reports, Letters, and Memoranda
Comments on Streamlining the Site Decommissioninq Management
Plan Program (Report to the Honorable Shirley Ann Jackson,
Chairman, NRC, from Paul W. Pomeroy, Chairman, ACNW, dated
September 28, 1995)

B.

Future Meetinc Acenda
Appendix IV summarizes the proposed items endorsed by the
Committee for the 78th ACNW Meeting, Rockville, Maryland,
October 24-26, 1995, and future Working Group meetings.

The meeting was adjourned at 5:00 p.m., Thursday, September 21,
1995.
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APPENDIX I
Fedea Resister
SUMMARY: The National Archives and

Records Administration I1ARA)
publishes notice at bt once monthly
of certain Federal agecy requests for
records disposition authority (records
schedules). Records schedules identify
records of sufficient value to warrant
preservation In the National Archives of
the United States. Schedules also
authorize agencies after a specified
period to dispose of records lacking
administrative, legal, research, or other
value. Notice is published for records
schedules that () propose the
destruction of records not previously
authorized for disposal. or (2) reduce
the retention period for records already
authorirhed for disposal. NARA invites
public comments on such schedules, as
requires by 44 USC 3303a(a).
OATES: Request for copies must be

received in writing on or before October
6. 1995. Once the appraisal of the
records is completed, NARA will send
a copy of the schedule. The requester
will be given 30 days to submit
comments.
ADDRESSES: Address requests for single
copies of schedules Identified in this
notice to the Records Appraisal and
Disposition Division (NIR). National
Archives and Records Administration,
College Park. ND 20740. Requesters
must cite the control number assigned
to each schedule when requesting a
copy. The control number appears in
the parentheses immediately after the
name of the requesting agency.
SUPPLEMENTARY INFORMAION: Each year
U.S. Government agencies create
billions of records on paper, film.
magnetic tape, and other media. In order
to control this accumulation, agency
records-managers prepare records
schedules specifying when the agency
no longer needs the records and what
happens to the records after this period.
Some schedules are comprehensive and
cover all the records of an agency or one
of its major subdivisions. These
comprehensive schedules provide for
the eventual transfer to the National
Archives of historically valuable records
and authorize the disposd of all other
records. Most schedules, however, cover
records of only one office or program or
a few series of records. and many are
updates of previously approved
schedules. Such schedules also may
include records that are designated for
permanent retention.
Destruction of records requires the
approval of the Achlvirst of the United
States. This approval is granted after a
thorough study of the records that takes
into account their administrative use by
the agency of origin, the rights of the
Government and of private persons
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directly affected by the Government's
activities. and historical or other value.
This public notice Identifies the
Federal agencies and their subdivions
requesting disposition authority.
includes the control number assigned to
each schedule, and briefly describes the
records proposed for disposaL The
records schedule contains additional
information about the records and their
disposition. Further information about
the disposition process will be
furnished to each requester.
Schedules Pald
1. Department of the Air Force (NiAFU94-3). Logistical, transportation
and financial records reqred to
process foreign military sales
2. Department of Enery 1434-1). Administrative records relating to
Formula and Non-Formula Grant
Programs.
3. Department of Health and Human
Services (N1-468Q5-2). Senior Staff
Dining Room Bills.
1
4. Departnent of Health and Human
Services (NI-4686--3). Committee
Availability Cards.
5. Department of the Treasury, United
States Secret Service (Ni-87-04-2).
Training slide presentations
documenting non-program related
activities.
6. Defense Logistics Agency (N1-36195-3). Complaint investigative case
files.
7. Environmental Protection Agency
(N1-412-95-3). Hazardous waste data
management system and corrective
action reporting system.
S. Executive Office of the President
(NI-429-95-1). Office of National Drug
Control Policy routine, administrative
electronic and textual records,
November 1989-July 1993.
0. Executive Office of the President
(N1-429-95-2). Office of
Administration electronic and textual
records created after July 14. 1994 that
deal with routine administrativematters. (Master File of E-Mail messages
111 be preserved.)
' 10. Federal Communications
Commission (N1-173-95-1).
Enforement Division Informal
,Complaints and Inquiries,
11. Federal Maritime Commission
(NI-35895-1). Reading files, subject
files, and workpapers to dockets
maintained in the Office of the
Managing Director.
12. The National Aeronautics and
Space Administration (NI-255-03).
Agency-wide research and development
planning and operational records
(chapters 7 and 8 of the NASA Records
Disposition Handbook).
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13. Office of Technology Assessment
(N1gig-5-3). Working papers to
closed and Inompletef
ts.
14. Pension Benefit
ty
Corporation (N1 -653).
Records of
the Cae Operations and Compliance
Department
IS. Pension Benefit Guaranty
Corporation (Nl-465-95-4). Records of
the Office of the General Council
16. U.S. Trade and Development
=gnc (NI-48645-1). Comprehensive
edule providing for destruction of
rsnai SnX hCllt4s4v6%VUPL4
that document overall polit JULUS.
ies. plans.
procedures, and significant activities are
Eri

Pl

scheduled as permanent.
Dated. Auust 14. IS.

oW. Cutlin

Ah

aofthe UnitedSte.

Sates.
-95; 8:45 aml
id
uLs Coo nae-H
NUCLARREULATORY
NU ~ RGLTR
OMMMON
Advisory Committee on Nilicla
Waste; Notce of Meting
The Advisory Committet eon Nuclear
Waste (ACNW) will hold its 77th
meeting on September 20 aand 21. 1995.
in Room T-2B3, at 11545 Stockville
Pike, Rockville, Maryland.
The entire meeting will ieopen to
public attendance.
The agenda for this meet:ing shall be
as follows
Wednesday, September 20, 1995-8:30
a.m. until 6:00 pm.
Thursday. September 21, 1r995-8:30
am. until 6:00 pm.
During this meeting the C'ommittee
plans to consider the follov wing:
A. Meeting with the Dim .tor, NRC's
Division of Waste Managenient. Office
of NuclearMaterials Safet *and

Safegurds-The Director ivill discuss
items of current interest related to the
Division of Waste Managen tent
programs. Examples of Issu es include
prelminary evaluation repiarts on
Department of Enery studiles.
B.Meeting with RCs eneral
Counsel-A representative of the Office
of the General Counsel will1discuss
Items of interest with the Committee.
Items might include: The u se of expert
elicitation in a licensing hearing. the
nature of federal rules of ev'idence. and
the nature of organizatIonal I conflicts of
interest.
C. Meeting with the Direc,tor. NRC-q
~Ofce of NuclearRegulato y ResenrrhThe Director will discuss items of
interest with the CommitteiD.Items
might include: an overview ,of hiKh. teld

I
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low-level waste disposal research and a
Dof the role ofthe Nuclear
Safety Resech Rew Committee.
D.The Verc Slice Approch.epresentatives of NRC's Division of
Waste Management will brief the
Committee on plans for selected Indepth review (vertial slics of DOE'.
dite characterization proram.
E. TechnicalBasesfor Yucca
Mountain Standards-TheTHCNW'PA( will
be briefed by a member of the National
Research Councils Committee on the
Technical Bases for Yucca Mountain
Standards. The topic will be the
recently issued report on Yucca
Mountain.
F. Hydlgy Research Pgram-The
ACNW will ueview the NRC staff
hydrology research program. Including
the Apache Leap Test Site
investigations.
G. NaturalAnalog Workshop-he
NRC staff will report on a workshop
held last year. Attempts to integrate
natural analog studies and performance
assessment will be highlighted
IL Preparationof ACNw Report-Te
Committee will discuss proposed
reports. including comments on NRCs
Site Decommissioning Management
Plan streamlining activities. Additional
topics will be considered as time
nermits.
L Committee Activities/Future
Agenda-The Committee will consider
topics proposed for future consideration
by the full Committee and Working
Groups. The Committee will also
discuss ACNW-related activities of
individual members.
J.Miscellaneous-The Committee wil
discuss miscellaneous matters related to
the conduct of Committee activities and
organizational activities and complete
discussion of matters and specific issuets
that were not completed during
previous meetings. as timert
availability of ifonnation permit.
Procedures for the conduct bf and
participation in ACNW meetings were
published in the Federal Register on
October ? 1094 (59 FR 51219). In
accordance with these procedures, oral
or written statements may be presented
by members of the public electronic
recordings will be permitted only
during those pOrtiOns of the meeting
that are open to the public, and
questions may be asked only by
membes of the Committee, i
consultants, and staff. Persons desiring
to make oral statements ould notify
the Chief, Nuclear Wate r
Mr.
Richard Major, as r in advance as
practicable so that approriate
arrangements can be made to allow the
necessary time during the meeting for
such statements. Use of still motion

picture, and television cameras during
this meeting may be limited to selected
portions of the meeting as determined
ty
he A4 Chairman. Information
regarding the time to be set aside for this
purpose may be oibtained by contactng
the Che1 Nuclear Waste Branch prior to
the meeting. In view of the possibility
that the schedule for AY meetings
may be adjued by the Chaiman as
necessary to facilitate the conduct of the
meeting, persons planning to attend
should check with Mr. Major If such
rescheduling would result in major
inconvenience.
Further information regarding topics
to be discussed, whether the meetig
has been cancelled or rescheduled. the
Chairman's ruling on requests for the
opportuni to present oral statements
and the time allotted therefore can be
obtained by contacting Mr. Richar KC
Major, Chief. Nuclear Waste Brach
(telephone 301/415-7358), between 8.0
AM and 5:00 P.M. 1EDT.
ACNW meeting notices, meeting
transcripts, and letter reports are not
available on FedWorld from the "NRC
MAN 1ENU." Direct Dial Access
number to FedWorld is (NO) 303-9672;
the local direct dial number is 703-3213339.
Dated: Agus 16.1995.
Andrew L Rates.

Advisay Committee MnageWment Officer.

(FR DOc. 95-20752 FLed -21-95; 6:45 aml
BUM COO

?S41-U

Advisory Oommittee on teactor
6Safeguards; eeting Agenda
In accordance with the purposes of
Sections 29 and 182b. of the Atomic
Energy Act (42 U.S.C. 2039, 2232b), the
Advisr Committee on Reactor
Safeguards will hold a meoeting on
September 7-9,1995, in Conference
Room T-2B3, 11545 Rockville Pike,
Rockville. Maryland. The date of this
meeting was previously published in
the Federd Register on Wednesday.
December 28,1094 (59 FR 66977).
Thursday. September 7, 199
3b anM.-8:45 o.m.: Openn
Remarks by the ACRS CiairMan
(Open)-The ACRS Chairman will make
opening remarks regarding conduct of
the meeting and comment briefly
regardin Items of current interest
During
session, the Committee will
discuss priorities for preparation of
A<:RS reports.'
8:45 a.m.-10:15 G~m.: Action Plan
Associated with MetalFatique(Open)'
The Comittee will hear presenttions
by and hold discussions with
representatives of the NRC staff

regarding the staff Action Plan
associated with metal fitigue.
Representatives of the industry will
participate, as apropriate.
10:30 a.m.-1i 30 pm.: Maintenance
Rule InspectionProcedures(Open)The Committee will hear presentations
by and hold discussions with
representatives of the NRC staff and the
Nuclear Energy Institute NEI) regarding
the adequacy of the inspection
procedures for evaluating the
imnplementation of the Maintenance
Rule, andthe lessons learned from pilot
inspections of early implementation of
the Maintenance Rule at nine nuclear
power plants.
1:30 am.-4:30pm.: Activities
Associaed With the DevelopmeAt of
Improved NIDE Techniques (Open)-The
Committee will hear presentations by
and hold discussions with
representatives of the NRC staff, NEI.
and Electric Power Research Institute
regarding the Generic Letter on
Circumferential Cracking of Steam
Generator Tubes as well as the ongoing
and proposed activities to improve NDE
techniques to more accurately detect
and assess steam generator tube defects.
:4.5 p.m.-6:30 p m.: Preparationof
ACRS Reports (Open-e Committee
will discuss proposed ACtS reports on
matters considered during this meeting.
aswell as a proposed ACRS report on
fire protection-related issues.
Friday, September 195
8.30 a.m.-8:35 am.: Opening
Remarks by the ACRS Chairman

(Open)-The ACRS Chairman will make
opening remarks regarding conduct of
the meeting.
8:35 a.m 45 om.: Operator
LUcensfrng Examination Process
(Openl-he Committee will hear
presentations by and hold ditcussions
with representatives of the NRC staff
wegarding proposet changes to the
operator
examniation process.
Repreentatives of the industry will
participate, as appropriate.
9:45 a~m.-1 000gn.: Subcoimittee
Activities (Open)-The Committee will

hear a report of the Thermal Hydraulic
Phenomena Subcommitree regarding
matters discussed during the July 26-27.
1995 Subcommittee meeting.
10:15 a.m.--J 0o G.m.: Report of the
PlanningandProceduresSubcommittee

(Open/Closed-The Committee will
hear a report of the Planning and
procedures Subcommittee on matters
related to the conduct of ACRS
business, and organizatIonal and
personnel natters relating to the ACRS
staff members.

Aporton of thi esion may be
closed to discuss organztioal and
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SCHEDULE AND OUTLINE FOR DISCUSSION
77TH ACNW MEETING
SEPTEMBER 20-21, 1995
Wednesday, September 20. 1995, Two White Flint North, Room T-2 B3
11545 Rockville Pike, Rockville, Maryland
1)

8:30 - 8:40 A.M.

2)

8:40 -

3)

S5E

9e

-

A.M.

=G=F;

JI:
6' -

4)

11:

-

A.M.

Opening Remarks by ACNW Chairman (Open)
1.1) Opening statement (PWP/RKM)
1.2) Items of Current Interest (PWP/RKM)
Meeting with the Deputv Director.
Division of Waste Management. NMSS
(Open) (PWP/RKM)
2.1) A question and answer session with
the Deputy Director, Margaret
Federline
2.2) M. Federline will discuss items of
current interest and foreshadow
upcoming activities
Vertical Slice and Aroach (Open)
3.1) Presentation by the Division of
Waste Management on their approach
for monitoring the progress of DOE
in the development of adequate
information for a license
application for the Yucca Mountain
project (PWP/ACC)
3.2) General Discussion

47
11: GV A.M.

I

-^

2

Noon

BREAK
NRC'S Hirh-Level Waste Hydroloov
Research Program (Open) (WJH/LGD)
4.1) KTUs Overview (RES and NMSS)
4.2) Apache Leap Research Site
4.3) CNWRA Research
4.4) Wrap-up Roundtable (RES and NMSS)

I%.
X
X
?
I l
J3 - ;
LUNCH
NON - SCO; P.M.
4)

Ij==

-

6:C:a P.M.

q:3o - 4:+
:2 <

3s

p"oy-il1m

(NRC'S
High-Level Waste HydroloQv
Resbarch Program (Continued)
BREAx
;B3e r

s

ofUtleekat
*4

at'&

&scvi JecA

I
ft

7

-

.
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5)

- 7: U

6:

PreRaration of ACNW Reports
5.1) Site Decommissioning Management
Plan Streamlining Activities
(WJH/HJL)
5.2) Hydrology Research Program
(WJH/LGD)

P.M.

RECESS

7:U
4P.M.

Thursday. September 21. 1995. Two White Plint North, Room T-2B3, .
11545 Rockville Pike. Rockville. Maryland
6)

q :5-5-

- rev0

8:30

2o

9:5D
-

Se.:;

7)

.20

10: 5

0

12:O
8)

9)

l0

10:$5 A.M.
10

12:GV Noon

- 1:O4

P.M.

BREAK

Continue Preparation of ACNW Reports
(Open)
Continue preparation of reports listed
in item 5
srAaErEc, L ., AJi& j
LUNCH

- 2-:00 P.M.

Meeting with the Director. NRC'S Office
of Research (Open)
8.1) Discussions with Dr. David Morrison
on his vision for the Direction of
NRC's research program (PWP/ACC)
8.2) Roundtable Discussion

2:00 - 3:0( P.M.

Discussion with representatives of NRC'S
Office of the General Counsel (Open).
9.1) Discuss the use of Expert Judgment
in the licensing process and
Federal Rules of Evidence with L.
Chandler, OGC (BJG/ACC)
IN9.2) General Discussion

I 1:0

3j05 - 3
10)

National Academy of Sciences Report on
the Standards for Yucca Mountain (Open)
6.1) Presentation by Dr. Robert Fri on
the Academy's recent report
(MJS/HJL)
6.2) General Discussion

A.M.

3: 8-

Sav
I':

A p.

3leF

P.M.
v

Committee Activities/Future Agenda
(Open) (PWP/RKM)
10.1) Review issues identified for
action resulting from ACNW Retreat
10.2) Set Agenda for 78th full Committee
Meeting/Site Tour/Working Group
October 24-26, 1995, Las Vegas, NV
10.3) Review Items for the Out Months
10.4) Future Working Group Topics

3
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10.5) Other Outside Meetings
10.6) Report on Outside Meetings
attended by Members and Staff
10.7) Reconciliation of NRC Staff
Responses to recent ACNW reports
ADJOURN

5:00 P.M.
*

Presentation time should not exceed 50 percent of
the total time allocated for a specific item. The
remaining 50 percent of the time is reserved for
discussion.

*

Number of copies of the presentation materials to
be provided to the ANW - 35

I

-

.
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DOE
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Univ. of Az.
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DOE
A. Brownstein
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F. Rodgers
Weston
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EPA
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APPENDIX IV:

FUTURE AGENDA

During this meeting the Committee plans to consider the following:
A.

Meetincr with the Director. NRC's Division of Waste Management,
Office of Nuclear Materials Safety and Safeguards - The

Director will discuss items of current interest related to the
Division of Waste Management programs.
Examples of issues
include preliminary evaluation reports on Department of Energy
studies.

B.

C.

D.

E.

F.
G.
H.

I.

J.

Meeting with NRC's General Counsel - A representative of the
Office of the General Counsel will discuss items of interest
with the Committee. Items might include: the use of expert
elicitation in a licensing hearing, the nature of federal
rules of evidence, and the nature of organizational conflicts
of interest.
Meeting with the Director. NRC's Office of Nuclear Regulatory
Research - The Director will discuss items of interest with
the Committee. Items might include: an overview of high- and
low-level waste disposal research and a discussion of the role
of the Nuclear Safety Research Review Committee.
The Vertical Slice Approach - Representatives of NRC's
Division of Waste Management will brief the Committee on plans
for selected in-depth review (vertical slices) of DOE's site
characterization program.
Technical Bases for Yucca Mountain Standards - The ACNW will
be briefed by a member of the National Research Council's
Committee on the Technical Bases for Yucca Mountain Standards.
The topic will be the recently issued report on Yucca
Mountain.
Hydrology Research Program - The ACNW will review the NRC
staff hydrology research program, including the Apache Leap
Test Site investigations.
Natural Analoc Workshop - The NRC staff will report on a
workshop held last year. Attempts to integrate natural
analog studies and performance assessment will be highlighted.
Preparation of ACNW Report - The Committee will discuss
proposed reports,
including
comments
on NRC's
Site
Decommissioning
anagement Plan streamlining activities.
Additional topics will be considered as time permits.
Committee Activities/Future Aenda - The Committee will
consider topics proposed for future consideration by the full
Committee and Working Groups. The Committee will also discuss
ACNW-related activities of individual members.
-Miscellaneous - The Committee will discuss miscellaneous
matters related to the conduct of Committee activities and
organizational activities and complete discussion of matters
and specific issues that were not completed during previous
meetings, as time and availability of information permit.
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APPENDIX V
LIST OF DOCUMENTS PROVIDED TO THE COMMITTEE
[Note:
Some documents listed below may have been provided or
prepared for Committee use only. These documents must be reviewed
prior to release to the public.]
MEETING HANDOUTS
AGEND
ITEM NO,

3

4

DOCUMENTS

Vertical Slice and Aproach
1.

NRC HLW Vertical Slice Report, dated September 20, 1995;
presented by Margaret Federline, NMSS Viewgraphs]

2.

Key Technical Issue Implementation Plan on Igneous
Activity, dated September 20, 1995, presented by John S.
Trapp, NMSS Viewgraphs]

3.

Evolution of Groundwater in the Near-Field Environment Key Technical Issue Implementation Plan, dated September
20, 1995, presented by Virginia Colten-Bradley (Viewgraphs]

4.

Integration, dated September 20, 1995, presented by Rex
Wescott, NMSS [Viewgraphs]

5.

Summary of Vertical Slice Approach, dated September 20,
1995, presented by Margaret Federline, NMSS [Viewgraphs]

6.

Draft Revised Prelicensing Program Strategy for the U.S.
Nuclear regulatory Commission High-Level Waste Repository
Program ("Vertical Slice Approach"), dated September 1,
1995, by Division of Waste Management, NMSS (Handout]

NRC's High-Level Waste Hydrology Research Program
7.

Review of Hydrology Research Program in HLW, pesented by
Rex Wescott, NMSS, dated September 20, 1995 Viewgraphs]

8.

Review of Hydrplogy Research Program in HLW, presented by
Thomas
. Nicholson, RES, dated September 20, 1995
[Viewgraphs]-

9.

Regional Hydrogeology Processes of the Death Valley
Region, presented by Gordon Wittmeyer, Center for Nuclear
Waste Regulatory Analyses (CNWRA), dated September 20,
1995 [Viewgraphs]

10.

Subregional Hydrogeology Flow and Transport Studies,
presented by Amvrossios Bagtzoglou, CNWRA, dated Septem-
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ber 20, 1995 [Viewgraphs]
11.

6

National Academy of Sciences (NAS) Report on the Standards for
Yucca Mountain
12.

8

ACNW Review of HLW Hydrology Programs "Apache Leap
Research Site," presented by R.L. Basset, Shlomo P.
Newman, P.J. Wierenga, University of Arizona, Tucson, AZ,
dated September 20, 1995 [Viewgraphs]

Viewgraphs for NAS Presentation, The Yucca Mountain
Study, undated, presented on September 21, 1995 by Robert
Fri, Resources for the Future

Meeting with the Director. NRC's Office of Research
13.

NRC's Research Program, presented by David L. Morrison,
Viewgraphs]
Director, RES, dated September 21, 1995

14.

Low-Level Radioactive Waste Research Program, Presented
Viewby Sher Bahadur, RES, dated September 21, 1995
graphs]
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MEETING NOTEBOOK CONTENTS
TAB

NUMBER
1

DOCUMENTS

Opening Remarks by ACNW Chairman
1.
2.
3.

3

7.

5

Chairman,

dated

Chairman,

dated

Vertical Slice and Approach
4.
5.
6.

4

Introductory Statement by the ACNW
September 20, 1995
Items of Current Interest, undated
Introductory Statement by the ACNW
September 21, 1995

Table of Contents
Status Report
Draft Revised Prelicensing Program Strategy for the U.S.
Nuclear regulatory Commission High-Level Waste Repository
Program ("Vertical Slice Approach"), dated September 1,
1995, by Division of Waste management, NMSS
Overall Review Strategy for the Nuclear Regulatory
Commission's High-Level Waste Repository Program, NUREG1495, dated November 1994, by R.L. Johnson, NMSS

NRC's High-Level Waste Hdrologv Research Program
8.
9.
10.

Table of Contents
Status Report
Draft NRC High-Level Waste Research Program Plan, NUREG1406, dated February 1992, pp. 61-67

11.

NRC High-Level Waste Research at the Center for Nuclear
Waste Regulatory Analyses, January-June 1995, Chapter 8

12.

NRC High-Level Waste Research at the Center for Nuclear
Waste Regulatory Analyses, January-June 1995, Chapter 9

13.

Validation Stidies for Assessing Unsaturated Flow and
Transport through Fractured Rock, NUREG-6203, Cover and
Abstract, dated April 1994, Department of Hydrology &
Water Resources, University of Arizona, Tucson, AZ

14.

An Overview of Instxability and Fingering During Immiscible Fluid Flow in Pdrous and Fractured Media, NUREG-6308,
Cover and Abstract, April 1995, Department of Hydrology
& Water Resources, University of Arizona, Tucson, AZ

Preparation of ACNW Reports
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15.

Draft Letter: Comments on the Site Decommissioning
Management Plan Streamlining, July 28, 1995 Predecisional, do not release without prior authorization]

16.

Draft Memorandum: What Decommissioning Issues Should
Concern the Commissioners?, July 20, 1995 [Predecisional,
do not release without prior authorization]

National Academy of Sciences Report on the Standards for Yucca
Mountain
17.
18.
19.
20.

8

Table of Contents
Status Report
Memorandum: NAS Press Release: Report of the Committee on
the Technical Bases for Yucca Mountain Standards, August
3, 1995, from H.J. Larson
Memorandum: NAS Press Release: Report of the Committee on
the Technical Bases for Yucca Mountain Standards, August
22, 1995, from H.J. Larson

Meeting with the Director. NRC's Office of Research
21.
22.
23.

9

4

Table of Contents
Status Report
NRC Announcement No. 9: Appointment of Dr. David L.
Morrison to Succeed Eric Beckjord as Director, Office of
Nuclear Regulatory Research, dated February 9, 1995

Discussion with Representatives of NRC's Office-of General
Counsel
24.
25.
26.

27.
28.
29.
30.
31.

Table of Contents
Status Report
Memorandum to File: Meeting between Commissioner Curtiss
and ACNW Member Dr. Paul Pomeroy on the Use of Expert
Judgment and Rules of Evidence for the High-Level
Repository Licensing Process, March 26, 1993
Letter to Dr. Warner North, Nuclear Waste Technical
Review Boardxfrom Dr. Paul Pomeroy, ACNW Member, dated
November 11, 3992
Legal Aspects of NRC Licensing Hearings, 'paper presented
by J. Michael McGarry III at the Expert Judgment Workshop, Albuquerque, NM, November 18-20, 1995
Draft Paper: Use of Expert Judgment in NRC's Licensing
Process, by D. Fehringer, prepared for the Expert
Judgment Workshop, Albuquerque, NM, November 18-20, 1995
Excerpted Minutes from ACNW Working Group on Expert
Elicitation, June 18-19, 1995
The Use of Experts in Repository Licensing Proceedings:
Some Regulatory and Licensing Considerations, James R.
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Wolf, Office of the General Counsel, NRC, June 18, 1991
10

Committee Activities/Future Agenda
32.
33.
34.
35.
36.

Minutes from ACNW Retreat, September 5-8, 1995 Predecisional, do not release without prior authorization]
Memorandum: Information Relevant to Committee Retreat at
the Holiday Inn, Solomons, Maryland, September 5-8, 1995,
from H.J. Larson
78th ACNW Meeting (Including Filed Trip to Yucca Mountain
and Working Group Meeting), October 24-26, 1995
77th ACNW Meeting: Reconciliation of NRC Staff Responses
to ACNW Reports, September 21, 1995
Proposed Agenda Items for the ACRS and the ACNW, from
James L. Blaha, September 6, 1995

