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INTRODUCTION

During the summer of 1993, an investigation was conducted by the South Dakota Geological
Survey for the city of Madison to evaluate the Skunk Creek aquifer for additional municipal well
development. The results are presented in this report. The investigation was financed by the South
Dakota Geological Survey and the city of Madison.

Field work for this study was conducted in two phases. The first phase started on June 17, 1993,
and continued through September of 1993. Field work for phase one included the drilling of 12 test
holes, of which 7 were completed as observation wells, and the collection of 6 water samples for
analysis. The second phase of the study took place in May of 1995. During this phase, three additional
observation wells were completed and three water samples were collected for analysis. After each
phase of this investigation was completed, an oral presentation was made to the city of Madison.

The aquifer investigated for this project is identified as the Northern Skunk Creek management unit
of the Big Sioux aquifer in the computerized databases of the Department of Environment and Natural
Resources. However, the aquifer is commonly called the Skunk Creek aquifer and will be referred to
as such in this report.

RESULTS OF INVESTIGATION

Phase One Work

Phase one of the study concentrated on an area west of the city of Madison extending toward Lake
Herman and along Silver Creek. The locations of the test holes and observation wells drilled for this
portion of the project are shown on figure 1. Lithologic logs of the test holes and wells are on file at the
South Dakota Geological Survey in Vermillion, South Dakota. The saturated thickness of the Skunk
Creek aquifer in this area is variable and was found to range from 0 to 27 feet as shown in figure 2.
Water levels used for determining the saturated thickness were measured in September of 1993. The
water in this portion of the aquifer is variable in quality and had average concentrations of sulfate and
total dissolved solids of 788 and 1,493 muilligrams per liter, respectively (table 1).

Phase Two Work

After the phase one work was completed, it was found that the saturated thickness of the Skunk
Creek aquifer west of the city of Madison was not sufficient for municipal well development. The city
then requested that additional work be completed in the southeast part of the city in the SE% sec. 8,
T. 106 N, R. 52 W. Previous work in this area had shown promise for a greater saturated thickness in
the Skunk Creek aquifer.

The phase two work included the drilling and sampling of three additional observation wells
(R20-95-01, -02, and -03). The locations of these observation wells and one other well drilled for a
previous project are shown on figure 3. Also shown on figure 3 1s the saturated thickness of the Skunk
Creek aquifer 1n this area. Lithologic logs of these observations wells are on file at the South Dakota
Geological Survey in Vermillion, South Dakota. The saturated thickness ranged from about 20 to 30



feet. Water levels used to determine saturated thickness for this area were measured in May of 1995. It
should be noted that because of high precipitation in 1995, and thus high ground water levels, the
thickness of saturated sand and gravel would be less during an average precipitation year. The water in
this portion of the aquifer had average concentrations of sulfate and total dissolved solids of 493 and
1,110 milligrams per liter, respectively (table 1).

DISCUSSION AND CONCLUSIONS

The Skunk Creek aquifer west of the city of Madison does not have sufficient saturated thickness
to support the placement of a new municipal well. The water in this portion of the aquifer is variable in
quality and generally has concentrations above secondary maximum contaminant levels for sulfate and
total dissolved solids set forth by the U.S. Environmental Protection Agency.

That portion of the Skunk Creek aquifer that was investigated in SEVa sec. 8, T. 106 N., R. 52 W.
had a saturated thickness that ranged from about 20 to 30 feet in May of 1995. The water in the aquifer
In this area also has concentrations above secondary maximum contaminant levels (recommended
limits) for sulfate and total dissolved solids. The data show some promise for the development of a new
water supply for the city of Madison in this area.

It was recommended that the city of Madison contract with a private well driller to conduct test
drilling to verify the saturated thickness and water quality in the SE% sec. 8, T. 106 N., R. 52 W. and
vicinity. It was also recommended that an aquifer test be conducted to identify the potential yield from
the Skunk Creek aquifer in this area.
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Roo-g9327 1est hole drilled for the current project.
. Letter and numbers are the test hole identifier.

cogz08 Observation well driled and sampled for the current
A project. Letters and numbers are the well identifier.

Approximate boundary of the Skunk Creek aquifer
for the area directly east of Lake Herman.

@ Area filled with dredge cuttings from Lake Herman.

-~ Intermittent stream.

Figure 1. Locations of test holes and observation
wells for phase one of the investigation.
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Figure 2. Saturated thickness of the Skunk
Creek aquifer - phase one work.
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R20-94—-21 Observation well. The upper letter and numbers

are the well identifier. The lower number is the

50 ° saturated thickness in feet.

\"‘"\ Approximate boundary of the Skunk Creek aquifer.
Map base digitized from the Madison and Lake

Madison South Dakota 7.5 minute series topographic
maps. Scale 1:24,000. Contour interval 10 feet.

Figure 3. Well locations and saturated thickness
of the Skunk Creek aquifer for phase
two of the investigation.
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