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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To_obtain

acre 0.4047 hectare

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

acre-foot (acre-ft) 0.001233 cubic hectometer

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

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

cubic foot per second 0.028317 cubic meter per second
(ft3/8)

cubic foot per second per 0.01093 cubic meter per second
square mile [(ft3/s)/mi?] per square kilometer

foot (ft) 0.3048 meter

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

gallon 3.785 liter

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

inch (in.) 25.4 millimeter

inch per year (in/yr) 25.4 millimeter per year

mile (mi) 1.609 kilometer

square mile (mi?2) 2.590 square kilometer

Temperature can be converted to degrees Fahrenheit (°F) or degrees Celsius
(°C) by the following equations:

°F = 9/5 (°C) + 32
°c = §/9 (°F-32)

Sea level: 1In this report, "sea level" refers to the National Geodetic
Vertical Datum of 1929--a geodetic datum derived from a general adjustment of
the first-order level nets of the United States and Canada, formerly called
Sea Level Datum of 1929.
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WATER RESOURCES OF MINNEHAHA COUNTY, SOUTH DAKOTA

By Richard J. Lindgren and Colin A. Niehus

ABSTRACT

The water resources of Minnehaha County occur as surface water in
streams and lakes and as ground water in glacial and bedrock aquifers. The
major surface-water sources are the Big Sioux River and its intermittent
tributaries. Lakes in Minnehaha County are: (1) Small, less than 500 acres
in areal extent, (2) shallow, less than 15 feet deep, and (3) restricted to
the western one-third of the county. The predominant chemical constituents
in water from the Big Sioux River near Dell Rapids; Big Sioux River at North
Cliff Avenue, at Sioux Falls; Skunk Creek at Sioux Falls; and Split Rock
Creek at Corson are calcium, sulfate, and bicarbonate. Dissolved-solids
concentration of water from streams and lakes varies inversely with the
volume of streamflow and with lake levels.

Large amounts of ground water may be obtained from nine major glacial
and two major bedrock aquifers in Minnehaha County. The glacial aquifers are
composed primarily of unconsolidated sand and gravel deposited as outwash
from a glacier and contain about 725,000 acre-feet of water in storage. The
Big Sioux, Skunk Creek, Pipestone Creek, Beaver Creek, Brandon, and Colton
aquifers are predominantly shallow, water-table aquifers with average
cumulative thicknesses ranging from about 10 to 20 feet for the Big Sioux,
Skunk Creek, Pipestone Creek, Beaver Creek, and Colton aquifers to about
35 feet for the Brandon aquifer. Estimated maximum well yields are about
1,000 gallons per minute for the Big Sioux and Skunk Creek aquifers and about
500 gallons per minute for the Pipestone Creek, Beaver Creek, Brandon, and
Colton aquifers. The predominant chemical constituents in water from the Big
Sioux and Skunk Creek aquifers are calcium, sulfate, and bicarbonate; from
the Colton aquifer are calcium, magnesium, and sulfate; and from the
Pipestone Creek, Beaver Creek, and Brandon aquifers are calcium and
bicarbonate.

The Wall Lake, Howard, and Valley Springs aquifers are buried, confined
aquifers overlaid by 19 to 265 feet of till; the average cumulative thick-
nesses of these aquifers are about 33, 28, and 15 feet, respectively.
Estimated maximum well yields are about 500 gallons per minute for the Wall
Lake and Howard aquifers and about 200 gallons per minute for the Valley
Springs aquifer. The predominant chemical constituents in water from the
Wall Lake aquifer are calcium and sulfate and in water from the Howard and
Valley Springs aquifers are calcium and bicarbonate. Average dissolved-
solids concentrations ranged from 443 to 1,100 milligrams per liter, and
average hardness concentrations (as calcium carbonate) ranged from 310 to
810 milligrams per liter in the major glacial aquifers.



Two major bedrock aquifers, the Split Rock Creek and Sioux Quartzite
aquifers, are important sources of water in Minnehaha County. The Split Rock
Creek aquifer contains about 855,000 acre-feet of water in storage with an
average cumulative thickness of sand and gravel layers of about 48 feet. The
Sioux Quartzite is a locally well-fractured and jointed crystalline rock that
is used extensively as a source of water in western and east-central
Minnehaha County. The amount of water contained in storage in the Sioux
Quartzite aquifer is unknown because the depth and development of the
fracture system is not well known. Estimated maximum well yields are about
500 gallons per minute for the Split Rock Creek aquifer and about 150 gallons
per minute for the Sioux Quartzite aquifer. The predominant chemical
constituents in water from the Split Rock Creek and Sioux Quartzite aquifers
are calcium and sulfate. Average dissolved-solids concentrations were 890
and 1,030 milligrams per liter, and average hardness concentrations (as
calcium carbonate) were 620 and 820 milligriams per liter in the Split Rock
Creek and Sioux Quartzite aquifers, respectively.

Water use from glacial and bedrock aquifiers in Minnehaha County in 1985
was estimated to be 5.87 billion gallons. Ninety-four percent of the water
used was withdrawn from glacial aquifers and 6 percent of the water used was
withdrawn from bedrock aquifers. Eighty-five percent of the water withdrawn
from the aquifers in Minnehaha County was used for municipal purposes.

|
INTRODUCTION

In October 1982, the South Dakota Geological Survey and the U.S.
Geological Survey began a 7-year cooperative study (Big Sioux basin hydro-
logic study) to evaluate the geology and water resources of five counties in
the Big Sioux River basin in South Dakota. The five counties included in the

Big Sioux basin hydrologic study are Codington, Grant, Minnehaha, Lincoln,
and Union. This report encompasses Minnehaha County (fig. 1).

Minnehaha County has an area of 815 mi? and is located almost entirely
in the Coteau des Prairies physiographic area, a plateau-like highland
occupying the area between the Minnesota River-Red River lowland and the
James River lowland (Flint, 1955). The extreme southwestern corner of
Minnehaha County is located in the James River lowland. Land-surface
altitudes range from 1,270 ft above sea level in the Big Sioux River flood
plain in southeastern Minnehaha County to 1,820 ft in northwestern Minnehaha
County.

Purpose and Scoﬁe

This report provides hydrogeologic inforﬁation about the quantity and
quality of available water supplies in Minnehaha County. Reliable and timely
data and analyses are needed for water-resources evaluation and for future
water development and planning for agriculture, rural water systems, and
municipalities. This report describes the 'quantity and availability of
surface and ground water, the hydrologic system as it affects water avail-
ability, and the quality of surface and ground water. Emphasis was on
studying ground water because the extent and yield of glacial and bedrock
aquifers has not been previously reported.














































































































































































































































