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ABSTRACT

Five glacial and three bedrock aquifers underlie much of Han-
son and Davison Countiess South Dakotas The Floyd ana Plum Creek
glacial aquifers range 1n thickness from 5 to 87 feet and may
yield as much as 15000 gallons per minute to wellse The Etnans
Wwarrens and Alexandria glacial aquifers range in thickness from 5
to 37 feet and well yields may be as much as 400 gallons per
minutee. Water in the Floyd and Ethan aquifers 1s of the sodium
calcium sulfate type; 1IN the Plum Creek and Warren aquiferss,
water is of the calcium magnesium sulfate type; and in the Alex-
andria aquifers wdter 1s of the calcium magnesium bicarbonate
types In all the glacial aguiferss dissolved-solids concentra-
tions range from 210 to 2,740 milligrams per liters

The Niobrara Chalks Codell Sandstones and Dakota Sandstone of
Cretaceous age are the major sources of water from bedrock aqui-
ferse Yields from these aquifers range from -2 to 1:000 gallons
per minute. Water from the Niobrara aquifer 1s of the sodium cal-
cium sulfate type; in the Codell aquifers water 1s of the sodium

sulfate typei and 1n the Dakota aguifer, water 1s of the calcium
magnesium sul fate type. Water from all three aquifers is used for
stock watering and domestlic puUrposese. Wwater from the Niobrara

also is used for 1rrigation.

INTRODUCTION

This information pamphlet is one of a series of reports on
water-resources studies of South 0akota counties. [t is designed
to acguaint the reader with the general distributions qQuantitys
and quality of ground water available from the major aqguifers in
Hanson and Javison (ountiess.s A comprenhensive report to be pub-
lished later will contain some of the geohydrologic data col-
lected during the study and much additional information on the
hydrology and geology of the areas Information in this pamphlet
is based on data (fige 1) collected by the UeSs Geological Sur-
vey and the South Dakota Geological Survey during 1978-80.

Copies of this publication and other county reports may be
obtained from the South Dakota Geological Survey as they become
availables Persons wishing additional information about the
hydrology and geology may contact the UeSe Geological Survey iIn
Huron or the South Dakota (Geological Survey In Vermillions.

The i1nch-pound units wused In this report may be converted to
metric (SI) units by tne following conversion factors:
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Multiply inch-pound unit By To obtain metric unit

foot 0e3043 meter

gallons per minute 0063 liter per second
mile 1.6065 ki1lometer

square mile 2550 square kilometer

DEFINITIONS OF TERMS

AQUIFER —-- A formations, group of formationss or part of a forma-
tion that contains sufficient saturated permeable material
to yield significant quantities of water to wells and
Springse

ARTESTIAN AQUIFER -- A confined aquifer i1n which the water in a
tightly cased well completed in tne aquifer rises above the
top of the aquifera.

BEDROCK -- A general term for the rocks wusually solides that
underlies soils sands <clays or other unconsolidated mater-
13l In Hanson and Davison (Countiles the uppermost bedrock

deposit 1S shalee

DISSOLVED SOLIDS -- Term that exoresses the quantity of dissolved
material in a3 sample of water.,

GLACIAL AQUIFER -- An aguifer composed of materials derived from
a glacier. In Hanson and Davison Countiess, aguifers consist
mainly of unconsolidated sand and gravel deposited as gla-
c1al outwashe.

GLACIAL DRIFT -- A general term applied to all rock material
{clays sands gravels, boulders) transported by glaciers and
deposited directly on land or 1n the sea.

GLACIAL OUTWASH -- Sand, gravely silts and clay that was de-
posited by water from melting 1ce. For the purpose of this
reports the term 1s restricted to sand and gravele.

HARDNESS -- Dissolved <calcium and magnesium salts that decrease
the lathering ability of soap and form scale in boilers and
plipess. Hardness 15 reported as calcium carbonate and 15

classified by the UeSe Geological Survey as follows:
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Classifi- Milligrams per Grain per

cation Titer galion

Soft 0~ 60 0- 3e4

Moderately hard 61-120 35— 7.0

Hard 121-180 T+41-10.5

Very hardg More than 180 More than 10e5
PROPERLY-CONSTRUCTED WELL -- A well constructed to admit a maxi-

mum amount of water from an aquifer without excessive loss

of hydraulic head at the well. This generally requires

either installing a well screen or perforating the casing
and 1nstalling a gravel pack around the casing opposite the
depth interval of the aquifero. It also requires pumping the
well Iin such a manner as to remove drilling mud and other
fine-grained material from the aqguifer adjacent to the well,

WATER TABLE -- That water surface In an unconfined aguifer at
which the pressure 1s atmospherice Generally this 1is the
upper surface of the zone of saturation, except where the

surface ts within a relatively impermeable rock types

GLACIAL AQUIFERS

The location and saturated thickness of the glacial aquifers
in Hanson and Davison Counties are shown in figure 2. The aqui-
fers are composed primarily of coarse sand and gravel deposited
by meltwater from glacierse

The Floyd aquifer wunderlies about 84 square miles of nor-
theastern Hanson Countye. Its thickness ranges from about 5 to 90
feet and averages about 40 feet. Depth to the top of the aquifer
ranges from 45 to 275 feet and averages about 175 feet. The aqui-
fer is under artesian conditions and the depth to water in wells
generalily 1s less than 25 feet below land surfaces except 1In the
easternmost part of Hanson County where water levels range from
about 45 to 65 feet below land surfacee Yield from properly=-
constructed wells may be as much as 1,000 gallons per minute in
areas where the aquifer 1s greater than 40 feet thicke. In areas
where the aguifer is less than 40 feet thicks well yields gener-
ally are less than 300 gallons per minutee.
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Water 1n the Floyd aquifer is predominantly a3 sodium calcium
sulfate typeo. Dissolved-solids concentrations ranged from 742 to
2+830 milligrams per 1liter and hardness concentrations ranged
from 210 to 19300 milligrams per litera The average concentra-
tions were 13590 milligrams per liter for dissolved solids and
705 milligrams per liter for hardness. wWater from the Floyd aqui-
fer is used for domestic purposess stock waterings, and irriga-
tione

The Plum Creek aquifer underlies about 27 square miles of
southeastern Hanson County. Thickness of the aguifer ranges from
5 to 73 feet and averages about 18 feete. The depth to the top of
the aquifer ranges from 120 to 195 feet ana averages about 150
feets The aquifer occurs under artesian conditionse. The depth to
water in wells ranges from about 65 to 110 feet below land sur-
face but generally 1s between 70 and 80 feet below land surfaceo.
Yield from properly-constructed wells may be as much as 1,000
gallons per minute 1n areas where the aquifer thickness exceeds
40 feeto

Water in the Plum C(reek aquifer 1s predominantly a calcium
sulfate types Cissolved-solids concentrations ranged from 1,640
to 29324 milligrams per liter and hardness concentrations ranged
from 570 to 1680 milligrams per liter. The average concentra-
tions were 14911 milligrams per liter for dissolved solids and
1,481 milligrams per liter for hardnesse The water 1s used pri-
marily for stock watering due to the excessive dissolved-solids
concentrations; howeversy in the southwest part of T. 101 Nes Re
58 Wes dissolved-solids concentrations decredse d4and J3aquifer
thickness increases. Use of the water for irrigation may be pos-
sible 1n this areae.

Ethan Aguifer

The Ethan aquifer underlies 33 square miles of southeastern
Davison Countys ranges in thickness from 5 to 37 feetsy and aver-
ages about 20 feet. The aguifer is at or near land surface 1l mile
south of Mitchell but increases in depth southward to 95 feet
below Yand surface at the county linee. The aquifer is under arte-
sian conditions in the southern part of the county and becomes a
water—-table aquifer 3 miles south of Mitchell. Depth to water in
wells usually is less than 35 feet below land surface. Yield from
properly-constructed wells in the southern part of the aquifer
may be as much as 400 gallons per minutee. Yield in the northern
part of the aguifer are considerably less because of its shallow
depth and decreased thickness. Wells 1n this area may go dry dur-
ing a droughte.

Water in the aguifer is a sodium calcium sulfate type. Dis~
solved~-solids <concentrations ranged from 14470 to 35120 milli-

6



grams per liter and averaged 14998 milligrams per liter. Hardness
concentrations ranged from 514 to 1+500 milligrams per liter and
averaged 880 milligrams per liter. water from the €than aquifer
is used primarily for stock watering and domestic purposes; how=-
evere there are several irrigation wells that produce from both
the Ethan and the Niobrara aquiferse.

The Warren and Alexandria aquifers are classified as minor
glacial "aquifers ©Decause both are limited in areal extent and
thicknesss Combined areal extent is approximateliy 45 sqguare
mites and thickness averages about 15 feet. Depth to the top of
the aqguifers ranges from 40 to 80 feet and averages about 50
feets Water occurs under artesian conditions and water levels in
wells generalily are less than 45 feet pelow land surfaces Well
yields seldom exceed 10 to 15 gallons per minutee.

Water in the wWarren aquifer is a calcium magnesium sulfate
type and water in the Alexandria aquifer is a calcium magnesium
bicarbonate type. Two water sampies from the Warren aquifer have
dissolved~solids concentrations of 1+950 and 1+403 milligrams per
liters and hardness concentrations of 1300 and 864 milligrams
per 1liter. Cissolved-solids concentrations in water from the
Alexandria aquifer ranged from 1+470 to 3,770 milligrams per
liter and hardness concentrations ranged from 1131 to 2¢741 mil-
ligrams per litere Average concentrations were 29485 milligrams
per liter for dissolved solids and 19852 milltigrams per liter for
hardness. The water from tne aquifers iIs used for stock watering
and domesticC purposese

BEDROCK AQUIFERS

The bedrock aqguifers i1n Hanson and Davison Counties include
the Niobraras Codells and Dakota aguifers. The aquifers in Hanson
County are found in the northeasts, north-centrals and southwest-
ern partses The rest of Hanson County 1is underlain by the Precam-
brian Sioux Quartzite. A water-bearing zone of weathered guart-
Zite lying on the Sioux Quartzite 1in Hanson County probably is
part of the Dakota aquifer. All the bedrock aquifers are present
throughout Davison Zountys.

The Niobrara aquifer underlies approximately 425 square miles
in Davison County and 1s composed of a densely fracturedys calca-
reous chalk that «contains numerous solution cavitiese. These
fractures and openings have developed enough to allow adequate
quantities of water to be pumped for irrigation in Te. 10l Nes Re
60 and 61 We (fige 3})e Thickness of the aquifer ranges from 30 to
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130 feet and averages about 100 feeto Depth to the top of the
aquifer ranges from 2 to 80 feet below land surface. The aquifer
generally occurs under artesian conditions; water levels in wells
range from about 10 to 70 feet below lana surface. Properly~
constructed wells in the Niobrara can yield 500 to 1,000 gallons
per minutes

Water 1in the aquifer 1s predominantly & sodium calcium sulfate
typeo. Dissolved-solids concentrations in water from the Niobrara
aquifer ranged from 1+:400 to 2:210 milligrams per liter and hard-
ness concentrations ranged from 370 to 19000 milligrams per
liters Average concentrations were 1,986 milligrams per liter for
dissolved solids and 817 milligrams per liter for hardnesse
Water 1s used for stock waterings irrigations and domestic pur-—
posese

The Codell aquifer 1s a fine-grained sandstone and is the most
widespread and most used bedrock aguifer 1n Hanson and Davison
Counties. The aquifers shown 1n figure 4s underlies about 547
square miles of both counties. Thickness of the aquifer ranges
from 5 to 88 feet and averages about 40 feets The top of the
aquifer is at a depth of 45 feet 1n eastern Davison County
increasing to a depth of 350 feet in the southwestern parte
The aquifer occurs under artesian conditions and water levels 1In
wells range from about 10 to S0 feet below land surface.
Properly-constructed wells 1in the <Codell aquifer may yield as
much as 50 gallons per minutee.

Water in the aguifer is predominantly a8 sodium sulfate typeo
Dissolved-solids concentrations ranged from 1,200 to 25100 milli-
grams per liter and averaged 1+640 milligrams per liter, Hard-
ness concentrations ranged from 51 to 325 milligrams per liter
and averaged 205 milligrams per liter. The Codell aquifer is used
extensively for domestic and stock wellses MWells have no irriga-
tion potential due to the relatively small yields and excessive
sodium concentration of the water.

The Dakota aquifer 1is composed of a browny fine-grained sand-
stone interbedded with thin shale beds and underlies about 340
square miles of Davison County (figs 3). The average thickness of
the Dakota aquifer 1is 110 feets The aguifer ranges from 110 to
400 feet thick 1n western Davison County and gradually thins to
the east where it pinches out against the Sioux Quartzite ridgee.
Depth to the top of the aquifer ranges from about 500 to 700 feet
below land surface in western Davison Countys decreasing toward
the east to about 250 to 350 feet. In southern Davison Countys
the aguifer occurs under artesian conditions and water levels in
wells range from 5 to 10 feet below land surface. Most wells flow

9
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at land surface in northern Davison Countye The average yield
from flowing wells is about 2 to 5 gallons per minute; howevers
in some instances yields may be as much as 50 gallons per minutes

Water in the Dakota aquifer 1s a calcium magnesium sulfate
type with the exception of the extreme northern part of Davison
County where it is a sodium sulfate type water. Dissolved-solids
concentrations averaged 25055 milligrams per liter and hardness
values averaged 15230 milligrams per liter. Water from the Dakota
aqguifer 1s used for stock watering and domestiC purposess

A water-bearing zone of weathered quartzitey, known jocallty as
the quartzite washe"™ lies directly on the Sioux Quartzite 1n the
northeast and southwest quarter of Hanson Countys and probably is
in hydraulic connection with the Dakota aquifer. The thickness of
the wash ranges from 10 to 105 feet and the depth to the top of
the aquifer averages 500 feet. Depth to water I1n wells ranges
from 5 to 30 feet. Water quality and use iIs similar to that of
the Dakota aquifers

LARGE-CAPACITY WELLS

The best possibilities for developing large-capacity wells
capable of supplying more than 500 gallons per minute are in the
areas where glacial aquifers are more than 40 feet thick. The
Floyde Plum Creeks and Ethan aquifers all have limited irrigation
potential. The Ethan and Niobrara aquifers are interconnected and
individual wells completed in both aqguifers can provide suffi-
cient water for irrigation even though the Ethan aquifer is less
than 30 feet thick. Before production wells are constructeds test
holes commonly are drilled to determine the thickness of the
aquifer and to provide samples for determining the grain size of
the aquifer materials This information helps in the selection of
the proper slot size and length of screen to be used in the con-
struction of a well. C(Controlled pumping of the well for at least
several hours indicates the yield of the aguifer at that locality
and provides a representative water sample for chemical analysise
Measurement of the recovery of water level in the well provides
information that 1s used for estimating the yield of a well dur-
ing longer pumping periodss. If the well is to be used for irriga-
tione knowledge of the type of soils subsoils and topography are
also important 1n selecting the most suiltable irrigation systema
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