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RESEARCH OBJECTIVES

Numerical grid generation is an integral part of the devel-
opment of numerical models used for simulating unsaturated
zone (UZ) flow and transport at Yucca Mountain. Previous
studies at Yucca Mountain have generated detailed informa-
tion on the geologic and hydrological properties of the UZ.
Information on the stratigraphy, orientation, and location of
faults, presence of vitric and zeolitic subunits, hydrological
properties of the different hydrogeologic units, the location of
the water table, and the design and location of proposed repos-
itory drifts can be used to develop complex 3-D numerical
grids. The objective of this work is to construct numerical
grids that provide the necessary resolution for subsequent UZ
hydrological-property and flow calibration and mountain-
scale flow and transport simulations for the Yucca Mountain
system.

APPROACH

Numerical grid generation is an iterative process that must
achieve a proper balance between desired numerical accuracy
(requiring more gridblocks) and short computational time
(requiring fewer gridblocks). Fault and stratigraphic contact
data obtained from the Yucca Mountain Geologic Framework
Model were used in conjunction with hydrogeologic unit def-
initions to form the basis for the development of numerical
grids. Other key input data included the location of calibra-
tion boreholes, the proposed repository layout, the water table
surface (which forms the lower boundary of the UZ), and the
location of zeolitic and vitric tuffs within the Calico Hills non-
welded units. These data were used as input for the
WinGridder software package to develop 1-D, 2-D, and 3-D
numerical grids (Figure 1). The resulting grids were checked
using visual inspection and test simulations to verify the accu-
racy of the mesh and gridblock connections. Fracture data
were used along with the program 2kgrid8.for to transform
the effective-continuum model 3-D grid into the dual-perme-
ability 3-D numerical grid required for conducting flow and
transport models in heterogeneous, fractured rocks.

ACCOMPLISHMENTS

Arevised set of 1-D, 2-D, and 3-D numerical grids was gen-
erated for use in numerical modeling of UZ flow and transport
at Yucca Mountain. These grids incorporated changes made to
the Yucca Mountain Geologic Framework Model, the UZ
Model area boundaries, the position of the water table, the
proposed repository design, and the location of vitric and
zeolitic subunits in the Calico Hills nonwelded tuffs. The new
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grids also contained enhanced vertical resolution in selected
units to better resolve processes such as lateral flow.

SIGNIFICANCE OF FINDINGS

The resulting numerical grids have been used for calibra-
tion of hydrogeologic unit properties and flow fields, testing of
conceptual models of UZ flow and transport, and simulation
of mountain-scale flow and transport behavior for the Yucca
Mountain system under a variety of climatic and thermal-
loading conditions.
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Figure 1. East-west cross section from the UZ Model Grid.
Model layers represent hydrogeologic units derived from the
Yucca Mountain Geologic Framework Model. Numbered col-
umn pairs were used to compare contact elevations obtained
from the UZ Model and the Geologic Framework Model.
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