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Figure 5. Depth-to-water in the Logan Street well, 1930-96.
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In this simulation, 37 percent of the particles
move south to well 25-02 and 63 percent move
west to well 25-17.

LIMITATIONS OF MODEL
APPLICATIONS AND SIMULATIONS

The model used in the ground-water flow
analyses described in this report has a large grid
spacing - 0.25 miles on each side. This grid size
was designed to simulate the entire Tri-County
region. The study area for this report, however,
contains only 144 of the 33,560 cells per model
layer (fig. 1). Because of the grid size, some
supply wells were placed in the same cell for
simulation purposes. As a result, it is difficult to
separate the effects of pumping some individual
supply wells. More importantly, grid size affects
whether wells are considered strong or weak
sinks. Smaller cells would convert some wells
from weak to strong sinks.

The model is calibrated for steady-state
conditions. As a result, recharge to the upper
aquifer is assumed to be constant and pumping
rates are averaged over a one-year time frame. For
example, a well that operates at 500 gpm for half
of the year and is idle for the remainder is
simulated in the model as pumping all year long
at 250 gpm. While the total amount of water
withdrawn is the same, the transient effect of the
withdrawal is not. A much better understanding of
the effects of intermittent and seasonal pumping
on the Saginaw aquifer could be achieved if the
model were calibrated for transient conditions.

The Tri-County regional model emphasizes
ground-water flow in the Saginaw aquifer. Flow
in the overlying glacial deposits was modeled to
support analysis of flow in the Saginaw aquifer.
In the vicinity of the Motor Wheel Disposal site,
the local hydrogeology of the glacial deposits is
important to understanding the local movement of
ground water in the Saginaw aquifer. Recharge
rates to the glacial deposits were determined from
an analysis relating base-flow characteristics of
streams to land use and basin characteristics
(Holtschlag, 1994). The estimate of recharge rates
does not account for the effects of impervious
surfaces that likely comprise a large percent of the
area in Lansing. The recharge rates used in the

model could be adjusted for impervious surfaces
to describe local variation in recharge rates for the
area.

The Tri-County regional model represents
transmissivity as the product of a uniform
horizontal hydraulic conductivity and the
thickness of the sandstone in the Saginaw aquifer,
and vertical conductivity is represented by the
vertical hydraulic conductivities of the individual
layers in the glacial aquifer. One of the recent
findings of the Sharp and Associates, Inc. (1996)
report is that it is possible to map a shale unit near
the surface of the Saginaw aquifer. Inclusion of
the effects of this shale unit in the model would
improve the accuracy of ground-water flow
simulations in the study area. It is likely that the
shale unit restricts movement of ground water
from the glacial aquifer to the Saginaw aquifer.

CONCLUSIONS

Particle-tracking results using the Tri-County
regional ground-water-flow model indicate the
potential for wells in the north Lansing well field
to intercept contaminated ground water that
originated on the Motor Wheel Disposal site.
Hypothetical purge wells pumping at 200 gpm
could remove the plume of contaminated water.
However, particle-tracking results indicate that
hypothetical purge wells pumping at 100 gpm or
150 gpm would not remove all particles
introduced into the center of the known vinyl
chloride plume. Particle-tracking results also
indicate that under a larger plume scenario,
hypothetical purge wells simulated as pumping
100, 150 or 200 gpm would not be effective at
intercepting all particles.

Because the extent of vinyl chloride in the
Saginaw aquifer is unknown, potentially more
BWL wells may be affected than the particle-
tracking results indicate, and the effectiveness of
purge wells may be overestimated. Due to the
coarseness of the grid, which in some cases
caused more than one well to be placed in a cell
and some wells to be weak sinks, particle-tracking
results should be considered indicative only and
not used for specific planning purposes.
Furthermore, the hydrogeology is too generalized
in the model for detailed planning.
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Transient simulation could be used to
estimate more precisely the dimension and
location of the plume and to better represent the
effects of seasonal and intermittent pumping.
Smaller grid spacing in the model would allow
separation of individual wells and reduce the
number of wells considered to be weak sinks.
Inclusion in the model of more detailed
information on the hydrogeology of the glacial
deposits, variation in recharges rates, and
hydrogeology of the shale unit between the glacial
and Saginaw aquifers would make simulation
results more applicable to detailed planning.
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