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A well-organized compilation of data on volcanism and tectonics is essential to timely and
effective development of regulatory guidance and to development of compliance determination and
demonstration methods and technical review components. In Task 1 (Literaiure Review) of this project,
the CNWRA staff will identify specific sources of pertinent duia that may be dispersed throughout the
DOE contractor system or widely disseminated in the literature. Task 2 (Data Compilation) will bring
the key data together in an easily manageable database that will efficiently serve Task 4 modeling.
Review of the literature, winnowing of the pertinent information, and compilation of this data into an
easily accessible computer database will facilitate NRC analysis of elternative conceptual models of
coupled volcanism and tectonics. Task 2 will take advantage of any organized databases that exist within
the Yucca Mountain Project. However, the DOE is not presently considered to have an adequate database
in this subject area, and one is not anticipated within a suitable timeframe for the development of effective
guidance.

The database must facilitate the integration of large amounts of highly diverse geolegic data in
order to produce robust volcanic process models. A useful example of the type of model that needs to
be developed involves the processes that control vent alignments in Basin and Range volcanic systems.
Some of these alignments are regional in extent and are over 50 km in length. In addition, vent
alignments are often on trend with regional structural features, but this relationship is poorly constrained.
Several quantitative tools exist for statistical analysis of the development of vent alignments. These
include two-point azimuth analysis and the Hough transform, both of which have significant implications
for probability models. A comparison of recent work by Ho et al. (1991) and Crowe et al. (1992) clearly
indicates that recognition of appropriate alignments and an understanding of their continuing development
is critical to risk assessment. The database compilation will provide a straightforward means of
evaluating various statistical methods for modeling spatial patterns in volcanism throughout the Basin and
Range.

A persistent criticism of probability models developed to date to evaluate volcanic risk at the
proposed repository site has been that these models have failed to incorporate known, or suspected,
geological variations into risk assessment. One possible explanation for this lack of incorporation is that
massive amounts of diverse geologic data are required to constrain volcanic processes. Systematic
database development will be necessary to integrate the volcanological, geochemical, geological, and
geophysical information necessary to constrain models quantitatively. For example, a first-order parent
process in vent clustering within the Basin and Range may be one of partial melt generation, in which
case comparison of geochemical and geochronological data between vent systems may provide insight into
the likely longevity of active volcanic systems, such as Crater Flat. Tectonic control and consequent
faulting may represent a second-order clustering process within the Basin and Range. Thus, structural
and geophysical data must be integrated with geochronological and geochemical data to provide
meaningful geological constraints on the development of vent alignments.

3.2.2.3 Activities

Existing databases will be reviewed to determine the best method and the most workable format
for the computerized volcanic and tectonic database. (These databases include those of the National
Geophysical Data Center, the National Technical Irformation Center, and the National Space Science
Data Center.) A computerized data and information management system will be developed to allow
efficient access to and display of compiled data, and the data will be compiled using this system.

11



Rev 1 Chg 6

Attendance at various meetings that have as a central topic the development and format of databases may
be an activity for this task.

Results of this task will be presented in a technical report providing an overview of both the
chosen data management system and the compiled database for volcanic and tectonic information from
the Basin and Range Province. The report will contain a discussion about computerized compilaticn of
the data, including descriptions of software and instructions for accessing and using the database.

3.2.3 Task 3: Critical Review of Compiled Volcanic and Tectonic Data for the
Basin and Range Province

3.2.3.1 Ohbhjective

The objective of this task is to critically review the computerized compiled database produced
from Task 2 for accuracy and completeness of data, including assessment of uncertainties related to
collection of data, analytical methods, and assumptions made in existing models. A peer-review panel
also will be convened to provide guidance on such matters at the datz  alection, modeling, and analog
approaches used in this project and the closely related Field Volcanism Project.

3.2.3.2 Justification

Assessment of uncertainties and sources of uncertainties in the volcanic and tectonic database
is critical for use of these data in alternative conceptual models that realistically represent the current
volcanic/tectono-volcanic framework of the Basin and Range Province and the Yucca Mountain site
region. Suitable models for analyzing volcanic processes and events cannot be prepared unless limitations
imposed by uncertainties in the data are clearly understood and specified. Because the relationshin
between Basin and Range tectonics and volcanism is often highly subjective, a peer-review panel is
needed to ensure that the proposed research will examine all volcano-tectonic models appropriate for the
Basin and Range province. In addition, the peer-review panel will provide expert guidance on the focus
and direction of the proposed research in this and the closely related Field Volcanism projects.
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3.2.3.3 Activities

Methods for incorporating uncertainties into the database and into alternative conceptual models
will be evaluated in this task. Existing conceptual models for volcanism and tectono-volcanism in the
Basin and Range Province will be evaluated for suitability regarding how well they represent volcanic
processes and events. These existing models will also be reviewed with due consideration for
compatibility with the compiled database produced from Task 2. Because of the current controversy
involving age dating of basaltic materials at the Lathrop Wells cone near Yucca Mountain (Champion,
1991; Turrin and Champion, 1991), special attention will be given to critical review of age determination
techniques in relatively young tectono-volcanic terrains, with particular concern for specific limitations
of each technique. Completion of Task 3 may result in some existing data or conceptual models being
excluded from use in this research project, if it is determined that certain data or models have
unacceptable uncertainties associated with them.

Results of this task will be presented in a technical report that provides an assessment of
uncertainties in the database associated with collection of data, analytical methods, and assumptions made
in existing models. The report will specifically address uncertainties in age determination techniques as
applied to relatively young volcanic areas, and will indicate any conceptual models that may be suspect
because of unacceptable uncertainties. Review of data and methods in the earlier tasks may alter the final
approach used in the remaining tasks of this research project.

A panel of experts in the fields of Basin and Range volcanism, mafic eruption dynamics, and
igneous petrology will be convened to review the research approaches in this project plan and the
associated Volcanic Field Research Project Plan, accomplishments to data, and recommendations for
future work. In addition, the peer-review panel will evaluate current volcano-tectonic models for the
Basin and Range province and provide guidance as to which, if any, of these models have the resolution
and accuracy necessary for application to the Yucca Mountain Region. The panel will also assess the
applicability of analog volcanic studies in tectonic regions other than the Basin and Range province.

3.2.4 Task 4: Analysis of Database and Model Development
3.2.4.1 Objective

The objective of this task is to analyze the data from Task 3 for evidence of spatial and temporal
correlations of Cenozoic (silicic and basaltic) magmatism/volcanism with extensional tectonism in the
Basin and Range Province, determining if recognizable patterns of volcanism occur. Appropriate existing
data will be incorporated into a coupled tectono-volcanic model (or models) for the Basin and Range
Province.

3.2.4.2 Justification
Assessment to determine if Basin and Range Province volcanism occurs in any recognizable
pattern in space and time is a singularly important step for addressing the issue of the likelihood of future

renewed volcanism in the vicinity of Yucca Mountain and potential for disruption of a repository at that
location. Understanding magmatic/volcaniz processes and events, the spatial and temporal correlations
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affecting these processes and events, and as-ociation of Cenozoic volcanism with extensional tectonics
are key factors in the determination of the likelihood of future volcanism at or near Yucca Mountain.
A coupled tectono-volcanic model (or models) for the Basin and Range Province will be one of the most
useful tools that NRC staff can possess to review DOE information on likelihood of renewed volcanism,
The coupled model(s) will be used to provide important input for development of credible tectono-
volcanic scenarios for use in assessment of site performance through Iterative Performance Assessment.



Rev 1 Chg 6

Table 3-1 List of Deliverables and Completion Dates

Milestone Milestone i o Completion
Number Type Deliverable Description Date
122030 Major Data Compilation/Software Report 01/15/94
123010 Intermediate | Age Dating Techniques Review Report 09/27/93
123020 Major Data Review Results Report Including 1/15/95
Uncertainties
124020 Major Data Analysis/Model Development Report 4/25/95
125020-002 Major Semi-Annual Report 1992 — 2 02/12/93
125020-004 Major Semi-Annual Report 1993 — 1 08/13/93
125030-002 | Intermediate | Semi-Annual Report 1993 — 2 02/15/94
125030-004 | Intermediate | Semi-Annual Report 1994 — | 08/12/94
125050 Intermediate | Peer Review Meeting on Volcanism 09/30/94
125040-002 | Intermediate | Semi-Annual Report 1994 - 2 02/17/95
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4.5.3 Technical Interchange and Technology Transfer Meetings

Travel will be necessary for members of the research project team to meet with organizations
or individuals possessing specific knowledge relevant to this research project. Travel in this category may
be required to observe facilities and equipment, to become familiar with specific useful technical
procedures, and to exchange technical ideas concerning concepts pertinent to the research project,
including Appendix 7—type meetings with DOE subconiractors.

Table 4-1. Travel Requirements

=1
FY9%
Purpose/Destination
e No. No.
Trips Man-days/Trip

TECHNICAL INTERCHANGE

Geo-Logic Systems, Boulder 1 3

USGS Reston, Denver,

Menle Park 1 3 i
Washington, DC 1 1

San Antonio, TX 3

San Antonio, TX 1
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