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The computer program HYDROGEOCHEM 5.0 was used to develop models for three-dimensional groundwater flow and chemical transport at the Oak Ridge Field Research Center (FRC) site. Initially, work was undertaken to develop a site-wide model encompassing an area of approximately 280 acres, which includes FRC Areas 1, 2 and 3, the former S3 Ponds and the Bear Creek watershed from its head waters to the tributary NT2. Refinements in the model were undertaken to incorporate new data and improvements in the conceptual model of the site. Nonlinear optimization using the PEST code was performed to recalibrate the steady state flow model to stream gauging data and water levels from 74 wells. Rock and saprolite were modeled as anisotropic media with a maximum permeability along strike, minimum permeability in the cross-bed direction and intermediate permeability along the dip direction. Field-scale dispersivities and effective porosities were calibrated by simulating non-reactive nitrate plume evolution from the S3 Ponds considering density-dependent flow effects. 
A smaller scale model was developed for Area 3 to facilitate interpretation of flow and tracer studies in the vicinity of FW106 and to help design subsequent studies. A sub-model domain was delineated and a numerical mesh developed to accommodate the finer resolution needed to simulate flow and transport at the field plot scale. Boundary conditions on the sub-model domain were obtained from the site-model model results. Material properties were initially mapped from the site-wide model, and then refined to account for finer level details relevant to the experimental data interpretation. The fine scale model will be utilized to assess potential interactions between current experiments in Area 3 and proposed new studies and to adjust experimental plans if necessary to avoid adverse effects on neighboring field plots.

