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ABSTRACT

Five major glacial aquifers and three major bedrock
aquifers underlie much of the 1,236 square miles of
Aurora and Jerauld Counties, south-central South
Dakota. The glacial aquifers generally are nenetrated
within 200 feet of the land surface and the bedrock
aquifers from 100 feet to a maximum of 1,300 feet in
the northwestern part of the study area.

The glacial aquifers can yield as much as 1,000
gallons per minute to a well. Well yietds for bedrock
aquifers vary greatly. Yields for the Niobrara and
Codell aquifers generally range between 2 and 75
gallons per minute, but a densely-fractured part of
the Niobrara has yielded 1,500 gallons per minute,
Reported yields for the Dakota aquifer are as large as
1560 gallons per minute,

The water yielded by glacial aguifers generally is
very hard (hardness concentrations greater than 180
milligrams per liter) and has concentrations of
dissolved solids ranging from 700 to 3,300 milligrams
per liter. The Niobrara and Codell aquifers yiela soft
to moderately hard water {hardness concentrations
less than 120 milligrams per liter) and the Dakota
aquifer yields very hard water that has a maximum
hardness of 1,400 milligrams per fiter. The
concentration of dissolved solids ranges from 1,100
to 2,400 milligrams per liter for water from bedrock
aquifers.

INTRODUCTION

This information pamphlet is one of a series of
reports on water-resources studies of South Dakots
counties. It is designed to acquaint the reader with
the general distribution, quantity, and quality of
ground water available from the major aguifers in
Aurora and Jerauld Counties. A comprehiensive repoit
to be published later wiil contain additional
information on the hydrology and geology of the
area. Information in this pamphiet is based on data
(fig. 1) collected by the U.S. Geological Survey and

IMuttiply inch-pound By
foot (ft) 0.3048
gallon per minute {gal/min} 0.06308
mife 1.80¢
square mile (mi?) 2.590

the South Dakota Geological Survey between 1976
and 1980

Copies of this publication and other county reports
may be obtained from the South Dakota Geoiogical
Survey as they become availaple. Persons wishing
additional information about the hydrology and
geology may contact the U.S. (Geologica!l Survey in
Huron, South Dakota, or the South Dakota
Geological Survey in Vermiilion, South Dakota.

The inch-pound units used in this report miay be
converted to meiric units by the following conversion
factors: !

DEFINITION OF TERMS

Aquifer.--A geologic fonmation, group of formations,
or part of a formation that contains sufficient
saturated permeabie material 1o vield significant
quantiities of water to wells and springs.

Ariesian aguifer.--A confined aquifer where water in a
well completed in the aguifer rises above the top
of the aguifer,

Basement vock.-A general term for granite, guartzite,
and other dense, relatively impermeable rocks
are considered to he the base of the hydroiogic
systerr.

Bedrock.--A  genera!l term for the rock, usually
consolidated, that underlies soil, sand, clay, o
other unconsolidaied material. In Aurora and
Jerauld Countiss the ugpermost bedrock is shale
or chalk

Dissolved solids.—-The sum of ali dissolved material in
water, expressed az the weight (milligrams) of
solute per unit voiume (liter) of water.

Glacial aguifer.--As used in this repori, an aquifer
consisting mainly of unconsolidated sand and
grave! deposited as cutwash from a glacier,

Giacial outwash.--Siraiifiad sorted, unconsolidated
rock material {usually sand and gravel) that has
been washed and deposited by water from melting
glacial ice :

Hardness.--Dissolved  calcium

ang magnesium  that

To oblain metric unit

ineter
{iter per second
kilormeter

sguave Kiiometer
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reduce the lathering ability of soap anag form scale into shale bedrock., The aquifer is composed of as

in boilers and pipes. Hardness is reporied as maiy as five separate sand and gravel units, Locally,
calcium carbonate and is classified by the U S sorme of the deepsst units of the Corsica aquifer lie
Geological Survey as foliows:* next tc or on sandstone of the Codell bedrock
Large-capacity weli.--Defined by South Dakota law as aguifer. Whnen drifiing in these places, it can be

a well capable of yielding at least 18 gailons pey (o}
minute on a sustained basis.

Properly-constructed well.--A well construcied 1o

Linguish between cuttings of material
two atliiters.

transmit the maximum amount of water from an Althiough the thickness of glacial aquifers can vary
aquifer without excessive drawdown of water leve! i . rances of a few tenths of a mile, tha

at the weli. This usually invoives instailing a we{ aver thickness of most aquifers is between 20 and
screen or perforating the cas:ing opposite ihe i T avsrage thickness ot the White lLake

aquifer. It also involves developing the well in such uifer prokably is between 10 and 20 .
a manner as to remove dritling mud and oiher

fine-grained material from the aguifer agjagent 1o Glacial agquifers in the study area generally are
the well. much moere porouds and permeable than the bedrock

Saline water.--As used in this report, water iha
contains more than 1,000 milligrams per liter o
dissolved solids. can be obiained from a properly-consiructed well

Till.--An unsorted, unstratified mixture of clay , where ihe aguifer consists of at least 30 ft of
sand, gravel, and boulders deposited by a glacier. weli-sorted, coarse sand and gravel

and conseguently can vyield water more

+
i
§

34

(1)

GLACIAL AQUIFERS

Glacial aquifers in the 1,236-ni% study area in owever, waier in aguifers in an
south-central South Dakota are composed of near m wvalleys can cccur under water-iab
water-yielding sand and gravel depnsits that are as congitions, Depth 1o water in nonpumging
much as 100 ft thick. Some of the sand was deposited y 50 fr of land surface. Water levels
by streams that drained the Black Hills of western it ca anuifer are deeper than 50 ft and are
South Dakota. However, most of the sand was about 200 1 below land surface for wells completed

deposited with gravel as glacial outwash, i.ater,
advancing glacier covered the outwash with tiil, Tr
sequence repeated many Times to produce Water from the glacial aguifers gensrally is of the
interlayering of till and outwash.

us

dissolved solids generally range from 700 1o 1,400

Five major glacial aquifers underiie nearly 2Z5 mg/i. and the hardness of the water ranges from 256
percent of Jerauld and Aurora Counties {fig. 2} In to 300 However, water from the Corsica
1978, the Crow Creek, Warren, and Crow Lake aguifer ghvtty saline and of the sodium calcium
aquifers, mostly in Jerauld County, sugplied 18 sulfate type. Congentrations of dissolved solids in the
irrigation wells in addition to domestic and fivestock Corsica water range from 1,800 to 3,300 mg/L and
wells. In Aurora County, the Corsica and White Lake the hardness ranges from 800 to 800 mg/L. Siightiy
aquifers supplied only domestic and fivestock wells. saling water may not be suitable for irrigating many

wypes of soil in the area.
Depths to the top of the Crow Creek, Crow Lake,

Warren, and White Lake aquifers range from 5 to 200 BEDROCK AQUIFERS
ft below land surface. The deeper aguifers are
composed of one to three layers of sand and grave! Tt maior bedrock aguifers sunpiy most of the
that are separated by as much as 50 feet of 1ili, municipst, domestic, and livestock wells in Aurora
and Jerauld Counties. The aguifers, in order of
The top of the Corsica aquifer occurs 100 1o 400 €t increasing  depth, are ihe Niobrara, Codell, and
below land surface, within a broad channel eroded Gakota. Water from pedrock aguifers generally is
2Description Miltigrams per Hier Grains per galion
Soft 0 80 G- 3.4
Moderately hard £1-120 3.5 7.0
Hard 121180 7.1-105

Very hard More than 180 More than 10.5
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slightly saline and is no
the chemical guality is v

many types of soil in the area.

Miobrara Aguifer

The Niocbraca agu
chalksione” by drillers,
and Jerauid Counties. Deantl
aquifer increase from 100 fi in ihe eas
300 ft in the souihwestern ra, angd 800 f1 in the
nortttwestern part of the study area.

The aquifer consists of as much as 140 1 of
calcareous ciaystone or marl, and calcare
The yield of wells ranges from 2 to 1
most of the area. However, in s
63 W. an irrigation well pur*men,
the aquifter. The Miokrara,
irrigation well, consisis of a
chalk and mar! that is very ¢

.590 d{/ min from

mije of this

ety-fraciured

The Niobrara s an
theie is only one area ise
where wells flow. Throug
depth to water in weils ingr
westward from 20 ¥t below i,"
gastern side of counti
Aurora and 250 Tt in southeasier

e

Water fr'o the

mg/L,

Codell Aguifer

The Codell aguifer, called “sandrock”™ by drillers,

probakly underiies most of Auwrora and Jerauld
Counties, bui most wells are in the southern and

gastern parts of the study avea, Depths to the top of
the aquifer vange from 170 ft near the eastern side of

the counties o 480 1 1n scuthwestern Aurora
County.

The aguifer consists of as much
cemented sano‘stone ilisione, ioose, fine

sand, and siity shale We” yields range from 2
gal/min, The Codell aque%:’ is a’Tesan, veing confined
between shaie beds vy to water in owell
ranges from 30 1 in norr%eaﬁe n Jerauls

southeastern Aurora Souniy.

Water from the aouifer s slighs
sodium sulfate bicarbonaie g
dissolved solids cange from 1,800 1o !
water is sOTl 10 mo
from 3G o 120 mg/t.,
the Codell aguifer
replaced by the Corsica glacal agul

(8%

[ o
s aiid

very fard water,
Dakota Aguifer

e Dakota aguifer, called artesian wandrock” o7
—M‘: “water sandd” by drillers, undsriies most of the
siud‘i/ area. Depihs 10 the top of the aguifer range
com Y00 Tt in southwestern Aurora County 1o 1,300
western Jerauld County,

The Dakota aguifer consists of as much as 4
of fine-grained sand or sandstone and shale. Locally
the aguifer s very thin ov missing, as n sec. 22, 7,
103 N., B B4 W, {City of Plankinton) and in ssc. 6,
T, 104 N., R. 83 W. Tne aguifer is underiain by
oasement rock, mostly relatively imoermeable granite
of guariziis,

The wyields of

flowing wells completes in the
anuifer rangs from 5

to B0 gal/min and larger flows of
150 gal/min have been reporied by
5. A }’;uri'i’“}-%r\g yield of as much as 35 gal/min
jeported for a municipal wall in sec, 15, T

, B85 W, {City of White Lake), Welis do
flow in the western part of the study area with te
exception of the southern part of T, 101 N, R. 66 W.
s 10 water in wells increase f:om souLhwestern

as m

wich  as

/wm a County northward 1o a reportad maximum of
4305 Tt below land surface in ncrthwusterr Jerauld
L-(JUTH'V.

Water from the aquifer is of the calcium suifate
type excent in eastern Jerauld County, where sodilmn
and calcium  percentages are  about  egual.

Concentrations of dissolved solids range from 1 900
to 2,200 mg/l and hardness rangss from 540 1o

LARGE-CAPACITY WELLS

The best
vells capable of supplying mor
in the areas
thick, Beiore wells are constructed, test
are drifled o de‘rermme the fhmkne- of

possibifities for obtaining large-capacity
than 500 gal/min are
wrierg the aquifers are more than 20 it
noles often
T"‘E a«)wfef

aterial Thu ;mo'manon hp!u 1 thie

g proper slot size and length of screef

he construciion of a well. Conrroiied
thP well for ar least saveral ©o
icates the yield ot e aguiter at that localivy and
a representative water sample for chemical
Measirament of the recovery of waser leval
provides information that is ussful foi

a:ondl
WED

periods s to be used for irrigation,
:‘ype of soil, subsoil,
tant in selecting
Increased ground-water
in  sieam  valleys, may

knowis ,ugf: of t?se






