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Calibrating a 2-D Reactive Transport Model of Yucca Mountain, NV, to Ambient
Conditions: Implications for Uncertainty in Thermally Perturbed Model
Simulations. Lauren Browning, Debra Hughson, and William M. Murphy

Center for Nuclear Waste Regulatory Analyses, Southwest Research Institute, 6220
Culebra Rd., San Antonio, TX 78238-5166

Modeling a wide range of subsurface problems, such as evolution of sedimentary basins
and disposal of nuclear waste, necessitates full coupling of hydrological, thermal, and
geochemical processes. However, the multitude of additional parameters such models
require exacerbates the familiar difficulty of estimating spatially heterogeneous
properties inherent in groundwater flow and transport models. Direct application of
laboratory determined parameters to complex thermal-hydrological-geochemical flow
and reactive transport models often produces implausible results, such as excessive rates
of mineral dissolution. Model results and physical observations can be reconciled via an
inverse approach to estimate effective parameters that may bear scant resemblance to
laboratory scale counterparts. We attempted, with limited success, to calibrate a 2-D flow
and reactive transport model of Yucca Mountain, NV, with geochemical data for ambient
conditions. The calibrated model results were then used to simulate the unsaturated
water, gas, and mineral chemistry during a thermal event caused by the potential
emplacement of high-level radioactive waste. Sensitivity analyses and geochemical
constraints were used to identify and evaluate key parameter uncertainties in the coupled
hydrological-chemical models. Model calibration approaches for resolving parameter and
model uncertainties are proposed as alternatives to collecting additional data.
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