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CONVERSION FACTORS

For readers who may prefer to use metric (International System) units
rather than inch-pound units, the conversion factors for the terms in this
report are listed below:

Multiply inch-pound units By To obtain metric units

acre 0.4047 hectare

acre-foot (acre-ft) 1,233 cubic meter

acre-foot per square mile 476.1 cubic meter per square
(acre-ft/mi?) kilometer

acre-foot per year 1,233 cubic meter per year
(acre-ft/yr)

cubic foot per second 0.028317 cubic meter per second
(ft3/s)

foot (ft) 0.3048 meter

foot per mile (ft/mi) 0.1894 meter per kilometer

mile (mi) 1.609 kilometer

gallon per minute (gal/min) 0.06308 liter per second

inch 25.4 millimeter

inch per square mile 25.4 millimeter per square
(in/mi?) kilometer

square mile (mi?) 2.590 square kilometer

Temperature in degrees Fahrenheit (°F) can be converted to degrees
Celsius (°C) as follows:

°F -~ 32

C="713

Sea level: 1In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from a
general adjustment of the first-order level nets of both the United States
and Canada, formerly called Sea Level Datum of 1929.

vii



WATER RESOURCES OF HUTCHINSON AND

TURNER COUNTIES, SOUTH DAKOTA

By Richard J. Lindgren and Donald S. Hansen

ABSTRACT

The water resources of Hutchinson and Turner Counties in southeastern
South Dakota occur as surface water in streams, lakes, and ponds and as
ground water in glacial and bedrock aquifers. The major surface-water
sources are the James and Vermillion Rivers and their intermittent tribu-
taries. Dissolved~solids concentrations of water from streams and lakes
generally varies inversely with the magnitude of streamflow and with lake
levels.

Ground water may be obtained from 11 major glacial and 3 major bedrock
aquifers with an estimated 23 million acre-feet of water in storage in
Hutchinson and Turner Counties. The glacial aquifers are composed primarily
of unconsolidated sand and gravel and contain about 5.2 million acre-feet of
water in storage. The Parker-Centerville, West Fork Vermillion, East Fork
Vermillion, and Turkey Ridge Creek aquifers are shallow aquifers with depths
to the top of the aquifers of less than 65 feet below land surface. The
Choteau, Dolton, Turkey Ridge, Wall Lake, and Ethan aquifers are buried
aquifers overlaid by 35 to 270 feet of till. The Upper Vermillion-Missouri
aquifer is overlaid by as much as 355 feet of glacial till, except in
southern Turner County in the Vermillion River flood plain where the aquifer
occurs at or near land surface. The Lower James-Missouri aquifer is overlaid
by as much as 245 feet of glacial till, except in southern Hutchinson County
in the James River flood plain where the aquifer occurs at or near land
surface. The average thickness of the glacial aquifers ranges from 18 feet
for the Ethan aquifer to 69 feet for the Lower James-Missouri aquifer.
Estimated maximum well yields range from 50 gallons per minute for the Turkey
Ridge aquifer to 1,000 gallons per minute for the Parker-Centerville, Upper
Vermillion-Missouri, Lower James-Missouri, and Choteau aquifers.

The predominant chemical constituents in water from the Parker-
Centerville, West Fork Vermillion, East Fork Vermillion, Turkey Ridge Creek,
Upper Vermillion~Missouri, Lower James-Missouri, Turkey Ridge, and Wall Lake
aquifers are calcium and sulfate; from the Choteau and Ethan aquifers are
sodium and sulfate; and from the Dolton aquifer are sodium, sulfate, and
bicarbonate. Average dissolved-solids concentrations in water from the
glacial aquifers ranged from 870 to 2,200 milligrams per liter and average
hardness concentrations ranged from 280 to 1,400 milligrams per 1liter.

Three major bedrock aquifers, the Niobrara, Codell, and Dakota aquifers,
store about 18 million acre-feet of water in Hutchinson and Turner Counties.
Water in the aquifers is under confined conditions. The average thickness of
the bedrock aquifers is 75 feet for the Niobrara aquifer, 40 feet for the
Codell aquifer, and 81 feet for the Dakota aquifer. Estimated maximum well
yields are 1,000 gallons per minute for the Niobrara aquifer, 100 gallons per
minute for the Codell aquifer, and 250 gallons per minute for the Dakota
aquifer. The predominant chemical constituents in water from the Niobrara
and Dakota aquifers are calcium, sodium, and sulfate. The predominant
chemical constituents in water from the Codell aquifer are sodium and
sulfate. Average dissolved-solids concentrations in water from the bedrock
aquifers ranged from 1,450 to 1,510 milligrams per liter and average hardness
concentrations ranged from 230 to 670 milligrams per liter.

1



Water use from glacial and bedrock agquifers in Hutchinson and Turner
Counties during 1985 was estimated to be abouyt 3.9 billion gallons. Ninety-
one percent of the water used was withdrawn from glacial aquifers and
9 percent of the water used was withdrawn from bedrock aquifers. Eighty-
three percent of the water withdrawn from the aquifers was used for
irrigation.

INTRODUCTION

Hutchinson and Turner Counties (fig. 1) include about 1,430 mi? located
mostly in the James River lowland physiographic division (Flint, 1955). The
southeastern corner of Hutchinson County and|the southwestern part of Turner
County are located in the James River highland physiographic division. The
southwest corner of Hutchinson County is located in the Coteau du Missouri
physiographic division, which is a plateau+like highland occupying the area
between the Missouri River and the James! River basins. Land surface
altitudes range from 1,170 ft above sea level in the James River basin to
1,730 ft above sea level on Turkey Ridge and 1,900 ft above.sea level in
extreme southwestern Hutchinson County on the Coteau du Missouri.

The water resources of Hutchinson and Turner Counties consist of streams
and lakes, and glacial and bedrock aquifers. The glacial aquifers consist of
sand and gravel outwash, deposited by receding glaciers. The bedrock
aquifers consist of late Cretaceous sandstones, siltstones, and marls.

In October 1982, the South Dakota Geological Survey and the U.S.
Geological Survey began a 5-year cooperatﬁve study to evaluate the geology
and water resources of Hutchinson and Turner Counties in southeastern South
Dakota. This study is part of an evaluation of the water resources and
geology of eastern South Dakota (fig. 1). "Study area," as it appears
henceforth, refers to Hutchinson and Turner Counties.

Purpose and_ Scope

This report provides hydrogeoclogic information for Hutchinson and Turner
Counties. Reliable and current data and analyses are needed for water~
resources evaluation and for future water development and planning. This
report emphasizes the ground-water resources because previous information
about the extent and yield of glacial and bedrock aquifers generally was
insufficient for water-resources evaluations.

Methods of Invest#qation
This investigation included an analysis of streamflow records and
chemical analyses, a well inventory, analysis of available drillers’ logs,
test drilling and installation of observation wells, measurement of static
water levels, and chemical analyses of water samples collected from wells.
Hydrogeologic data from more than 320 test goles and 206 observation wells

were analyzed to determine the areal extent, thickness, and yield of the
glacial and bedrock aquifers. Water samples for chemical analyses were
collected from 107 wells during the study. | The test hole, observation well,
and water-quality sampling sites in Hutchingon and Turner Counties are shown
in figure 2. Wells, test holes, and sampliﬂg sites are numbered according to
the Federal land survey system (fig. 3). ’









































































































































































































































































































