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Abstract. Analysis of advective particle tracking was
performed to assess the potential for waterborne contami-
nants to migrate from the U.S. Department of Energy’s
Savannah River Site (SRS), beneath the Savannah River,
and into Georgia (transriver flow). A variety of hazardous
materials including radionuclides, volatile organic com-
pounds, and trace metals are either disposed of or stored at
several locations at the SRS (Fig. 1A). A previously de-
veloped U.S. Geological Survey (USGS) model simulat-
ing 1987-92 conditions (Clarke and West, 1998) was up-
dated to reflect the observed hydrologic conditions during
September 2002. Pumpage and boundary conditions were
adjusted for the steady-state simulation of dry conditions
during 2002. These adjustments reduced inflows from the
source-sink layer and along lateral boundaries and resulted
in lower simulated heads and decreased groundwater dis-
charge to streams (Cherry, 2004).

The groundwater flow system was simulated using
the USGS three-dimensional finite-difference model,
MODFLOW-2000 (Harbaugh and others, 2000) and a
quasi-three-dimensional approach with seven layers—six
active layers and an overlying source/sink layer—that are
separated by six confining units. The aquifers (repre-
sented by the layers) are, in order of decreasing depth, the
Upper Three Runs aquifer (source-sink layer), Gordon,
Millers Pond, upper and lower Dublin, and upper and
lower Midville aquifers. Along a segment of the Savannah
River between Augusta and the SRS, the seven aquifers
are incised by the river, resulting in strong groundwater
and surface-water interaction dominated by groundwater
discharge to streams.

The previous model (Clarke and West, 1998) was
used to simulate groundwater flow under 2002 conditions
and a variety of future hypothetical pumping scenarios.
Hydrologic conditions and groundwater pumping were
extrapolated to the year 2020 based on groundwater use
trends from 1980-2000 (Fanning, 2003). The following
four steady-state scenarios were developed to evaluate a
range of conditions affecting hypothetical solute migration

from the SRS: (1) 2002 observed pumping and boundary
conditions for an average year; (2) 2002 observed pump-
ing and boundary conditions for an average year with SRS
pumping discontinued; (3) projected 2020 pumping and
boundary conditions for an average year; and (4) projected
2020 pumping and boundary conditions for a dry year.

The particle-tracking code MODPATH (Pollock,
1994) was used to generate advective water-particle path
lines and time-of-travel based on MODFLOW simulations
of the four scenarios. Simulated groundwater flowpaths
for each of the four pumping scenarios indicate that time-
of-travel from recharge areas originating near central SRS
(D and K Areas) westward into Georgia range from about
80 years to 1,100 years (Fig. 1B). The shortest time-of-
travel was for particles moving vertically from the base of
the Upper Three Runs aquifer (layer Al) and then laterally
through the Gordon aquifer (layer A2) beneath the Savan-
nah River to discharge points in Georgia. Time-of-travel
for the shortest flowpaths ranged from 80 to 415 years
from recharge areas between D and K Areas (Fig. 1A).
Based on simulated travel times, transriver flow for parti-
cles penetrating into the deeper Dublin aquifer system
(layers A3-A5) was longer, ranging from 340 to 1,600
years. These particles enter the groundwater system near
K Area and move downward into the Dublin aquifer sys-
tem (layers A3-A5) before migrating laterally toward
Georgia, where they discharge into the Gordon aquifer
(layers A2). Particles entering the groundwater system
north of L Area and moving laterally through the Dublin
aquifer system ranged from 1,600 to 2,400 years. Travel
times and particle pathways for the various pumping sce-
narios are similar; however, the shutdown of SRS produc-
tion wells slows the downward migration of particles
through the Dublin aquifer system (layers A3-A5) and
median travel times for transriver flow are increased by
about 50 years. These MODPATH results only represent
advection and do not represent other physical, chemical or
biological mechanisms of solute transport such as hydro-
dynamic dispersion or retardation.
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Figure 1. Simulated transriver flow areas and ground-water contamination sources on Savannah River Site (SRS).
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