GIS-based Three-dimensional Geologic and Hydrogeologic Modeling of the Milan, Ohio 1:24,000 Quadrangle
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area mapping for the Milan Quadrangle. Three-dimensional flow vectors were
used to calculate the direction and rate of flow of water from the surface through
the unsaturated zone. The results were classified into low, moderate, or high rates
of recharge or discharge.

The preliminary results suggest that the vertical spacing of the layers in the un-

- | GOVERNING EQUATION OF FL.OW (FREEZE, 1971) .~ saturated zone should be reduced to capture details of ground-water discharge.

It is necessary to have a numerical model capable of handling variably-saturated
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Where: I
K('t'): hydraulic conductivity, pressure dependent in the unsaturated zone. | discharge
C('V)=d0/d"Y: specific moisture capacity, pressure dependent in the unsaturated zone.
V': pressure head, negative in the unsaturated zone. : :
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x 1. Polygons of all geologic units at the sur- 2. To begin construction of the base eleva- 3. Contours were also developed for addi-
face (1A) were constructed using outcrop, soils, tion raster of the sand unit, all outcrop and tional control. These do not need to cover the
borehole, and elevation data. The polygons for borehole data were analyzed and a shapefile of entire area of the sand or contain a regular in- W
each geologic unit were then selected and ex- sand base points was developed [red dots]. This terval; they may be assigned any useful eleva- o
ported as individual shapefiles. As the base of view also contains artificial sand base points tion. 'Pre_ - | _
each unit was developed and merged into the that were added later as control for producing Wisconsinan 1 ! T 1500 1,955,000 1,965,000, - ., y
surface elevation raster and removed from the the desired raster. S w P ; ; rechatge
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Solving for the pressure head (Y) allows to calculate the hydraulic head (h):
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raster for the top of sand raster. Shown here
from top to bottom are sand [yellow], silt/clay

[blue], till [green], and bedrock.

178.0 + o Investigation of recharge and discharge areas has implications for water supply
¥ - h,=Z,+V{, (if impervious surfaces prevent recharge) and water quality (if urban or indus-
W60 =t : ; ¢ i )
U trial areas supply contaminants that migrate directly to the ground-water table).
— - g 174.0 - - L Understanding the hydrologic controls on wetlands can provide guidance in re-
s m storing wetlands, or establishing successful wetlands in alternative locations.
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e Flow rates:
' e weak: 5 to 25 cm/day

e medium: 25 to 50 cm/day
e high: > 50 cm/day
e Classification (for mapping):
+3 strong discharge
+2 medium discharge
+1 weak discharge
0 horizontal or weak flow
' -1 weak recharge
-2 medium recharge
-3 strong recharge
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"I The colors in the figures below represent the 3-D finite-difference grid (“brickpile”) at
its current resolution. The brickpile was generated from the virtual wells using a custom
computer program and is visualized here using 3DIVS.
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