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Fig. 1 Emergence of flow channeling, under pressure
step applied from the top to the bottom bounda-
ry, as a function of ¢ for a 2D heterogeneous me-
dium
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Fig. 2 Emergence of flow channeling, under pressure
step applied from the top to the bottom bounda-
ry, as a function of A for a 2D heterogeneous
medium
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Fig. 3 Breakthrough curves for different standard devi-

ation ¢ values and for a ratio of correlation length

to travel length A" of 0. 075 and 0. 30 in figures a

and b respectively
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MODELING GROUNDWATER FLOW AND MASS TRANSPORT IN
HETEROGENEOUS MEDIA: ISSUES AND CHALLENGES

Chin—Fu Tsang
(Earth Sciences Division s Ernest Orlando Lawrence Berkeley National Laboratory . Berkeley, Califor-
nia 94720, USA)

Abstract: The need for predictions of groundwater flow and contaminant transport in the subsurface
over large distances and long time periods has imposed extraordinary demands on the field of hydrogeolo-
gy. Such a need arises in assessing the safety of a geologic nuclear waste repository and in evaluating
groundwater contamination and remediation designs. One of the main difficulties in modeling groundwa-
ter flow and mass transport is the heterogeneity of the flow system, both in terms of its characterization
through in situ measurements and its conceptualization and simulation. The paper reviews some impor-
tant issues and challenges in modeling flow and transport in heterogeneous media, and discusses approa-
ches to address certain aspects of the problem. Topics discussed include dynamic flow channeling, tracer
breakthrough curves, multiple scales for flow in fractured rocks, different scales in measurement, mod-
eling, prediction and heterogeneity, and system characterization and analysis for predictive modeling.

Key words: groundwater; contamination; modeling; heterogeneous media; multiple scales.



