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HOWARD G. O'CONNOR, Kansas Geological Survey

Geology and Ground-Water Resources of

Montgomery County, Southeastern Kansas

ABSTRACT

Consolidated rocks of Pennsylvanian age underlie all of
Montgomery County and are exposed in most of the upland
area. Sandstone beds in the Stranger Formation, Stanton Lime-
stone, and Chanute Shale are the most important consolidated-
rock aquifers. Locally, wells in the Stranger may vield as much
as 20 gallons per minute, the Stanton vields as much as 15
gallons per minute to wells in the southwestern part of the
county, and wells in the Chanute may vield as much as 50
gallons per minute. In parts of the county, suitable water for
domestic and stock use is obtained from sandstone at depths of
200 to 400 feet. In other parts of the county, ground water
may be moderately saline at depths of 50 feet or less.

Fluvial deposits of Quaternary age underlie flood plains
and terraces along the stream valleys, and are an important
source of ground water. These deposits yield as much as 100
gallons per minute to wells in the Verdigris River valley and
from 5 to 50 gallons per minute in other major stream valleys.
The water generally is very hard, but is suitable for domestic
and stock use except in local areas where excessive concentra-
tions of sulfate, sodium, and chloride are present.

Aquifers in many local areas have been contaminated by
brine associated with oil and gas production and by improperly
plugged drill holes. The major use of ground water is for
domestic and stock supplies. All of the cities use treated sur-
face water, and water districts obtain surface water to serve
much of the rural population.

INTRODUCTION

This report describes the geology and ground-
water resources of Montgomery County, an area of
649 squares miles in southeastern Kansas (fig. 1). The
investigation on which this report is based was part
of a continuing program of ground-water investiga-
tions begun in 1937 by the Kansas Geological Survey
and the U.S. Geological Survey, with support from the
Division of Environmental Health of the Kansas State
Department of Health and the Division of Water Re-
sources of the Kansas State Board of Agriculture. The
classification and nomenclature of the stratigraphic
units used in this report (table 1) are those of the
Kansas Geological Survey and differ somewhat from
those of the U.S. Geological Survey.

Well and test-hole numbers used in this report
give locations according to the U.S. Bureau of Land
Management system of land subdivision. The number
is composed of township, range, and section numbers,
followed by letters that indicate the subdivision of the
section in which the well is located. The first letter
denotes the quarter section, or 160-acre tract; the sec-
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ond letter denotes the quarter-quarter section, or 40-
acre tract; and the third letter, when used, indicates
the quarter-quarter-quarter section, or 10-acre tract.
The 160-acre, 40-acre, and 10-acre tracts are desig-
nated a, b, ¢, and d in a counter-clockwise direction,
beginning in the northeast quarter (fig. 2).
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Ficure 2.—Well-numbering system used in this report.

GROUND WATER IN CONSOLIDATED ROCKS

Ground-water supplies in the consolidated rocks
in parts of Montgomery County are inadequate or are
of poor chemical quality for domestic and livestock
use; however, in other parts of the county, sandstone
aquifers yield as much as 50 gpm (gallons per minute)
of good quality water to wells.

Sandstone beds in the Stranger Formation, Stanton
Limestone, and Chanute Shale are the most important
consolidated-rock aquifers (table 1). Locally, the
Stranger Formation contains more than 100 feet of
sandstone and siltstone, and well yields of as much as
20 gpm of hard but otherwise good quality water for
domestic and stock use can be obtained (table 2). In
the southwestern part of Montgomery County, as
much as 40 feet of sandstone in the upper and middle
parts of the Stanton yields % to 15 gpm of good to poor
quality water to wells,

The Chanute Shale ranges in thickness from about
80 feet in the northern part of Montgomery County to
about 200 feet in the southern part. It contains two
extensive sandstone members—the Cottage Grove in
the upper part and the Noxie in the lower part. Well
vields range from less than 1 gpm to as much as 50
gpm. The chemical quality of water supplies obtained
from these sandstones ranges from good to poor for
stock and domestic use. Some wells in the Cottage
Grove Member and the Noxie Member obtain very
hard water of the calcium and magnesium sulfate
type, whereas other wells obtain much softer water
having sodium chloride and sodium bicarbonate as
the principal constituents (fig. 3). About one-fourth of
the water samples collected from wells and springs
obtaining water from the Chanute have dissolved-
solids concentrations of less than 300 mg/I (milligrams
per liter); this water generally is of good quality for
stock and domestic use.

A few wells obtain water from sandstone beds in
the Coffeyville and Seminole Formations in eastern
Montgomery County. Locally, water from the Coffey-
ville, even at shallow depths, may be of poor quality
and unsuitable for domestic or stock use because of
large concentrations of sulfate (table 2). No wells
were inventoried that obtained water supplies from
sandstones in the Nowata or Bandera Shales, although
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Ficure 3.—Modifietl Piper diagram showing grouping of
analyses of water from wells. Numbers by symbols are sample-
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small water supplies might be obtainable from these
units east of the Verdigris River and south of Clay-
more Creek in southeastern Montgomery County.

Most limestone units at shallow depths in Mont-
gomery County will yield small supplies of ground
water to large-diameter wells in the zone of weather-
ing during periods of normal or above normal precipi-
tation. The thick limestone reefs or banks of the
Stanton and Plattsburg Limestones in northwestern
Montgomery County and the Drum Limestone in the
Independence area are unreliable sources of water for
wells. A few wells obtain domestic and stock water
supplies at depths of 200 feet or less from the Dennis
Limestone in the northern part of T.31 S., R.17 E.
Limestone aquifers generally yield hard to very hard
water of the calcium bicarbonate type. Locally, the
concentration of sulfate may be excessive for domestic
use.

The shale units in Montgomery County generally
vield little water to wells, Shallow large-diameter
wells constructed in weathered shale may yield 100 to
1,000 gallons per day, but may be dry part of the time.
Black or dark-gray shales commonly contain plant
and other carbonaceous material and associated iron
sulfides. Water from shallow wells in these shales
may be very hard and contain so much sulfate that it
is not suitable for either domestic or stock use.

The deepest known fresh (less than 1,000 mg/1 dis-
solved solids) to slightly saline (1,000 to 3,000 mg/]
dissolved solids) water supplies in the county are from
sandstone in the Chanute Shale in the southwestern
part of the county at depths of 200 to 400 feet below
land surface, and from the Dennis Limestone and
Coffeyville Formation in the northeastern part at
depths of 100 to about 250 feet. Locally, in south-
eastern Montgomery County, ground water at depths
of less than 50 feet is moderately saline (3,000 to 10,000
mg/1l dissolved solids). Oil has been reported at
depths of less than 50 feet in the vicinity of Coftey-
ville, and the water associated with the oil is not suit-
able for domestic use. Throughout the county, rocks
older than the Bandera Shale yield saline water hav-
ing dissolved-solids concentrations greater than 3,000
mg/l. These rocks commonly contain water having
10,000 to 200,000 mg/1 dissolved solids. Although
shallow consolidated-rock aquifers may contain large
concentrations of sulfate locally, the chloride concen-
tration is normally low.

Aquifers in many local areas have been contami-
nated by brine associated with oil and gas production
and by improperly plugged abandoned drill holes. In
these areas, the contamination of fresh ground water
is indicated by the increased amounts of sodium

Kansas Geol. Survey Ground-Water Ser. No. 1, 1974

chloride in relation to other constituents. Most of the
more than 11,000 holes drilled for oil and gas in Mont-
gomery County were drilled prior to the enactment
of legislation in 1934 regulating the drilling, casing,
and plugging of wells and the disposal of produced
brine to protect the fresh and usable water resources.
Improperly plugged wells in local areas are a continu-
ing source of contamination.

Water levels in the consolidated-rock aquifers
fluctuate in response to natural discharge and re-
charge of water and to pumping by wells. Hydro-
graphs for three wells tapping consolidated-rock aqui-
fers are shown on figure 4. Fluctuations of water
levels in wells tapping consolidated-rock aquifers in
highly dissected topography, such as along a bluft of
a stream valley, or in wells tapping aquifers of poor
water-yielding characteristics, such as some of the
shale units, generally are relatively large. Fluc-
tuations of water levels in wells tapping the better
aquifers, or aquifers that are not highly dissected, gen-
erally are small.

GROUND WATER IN
UNCONSOLIDATED DEPOSITS

Fluvial deposits of clay, silt, sand, and gravel,
which form and underlie the flood plains and low ter-
races of stream wvalleys, are important sources of
ground water. Information obtained from wells and
test holes (geohydrologic map) indicates that the thick-
ness of alluvinm commonly ranges from about 10 to
60 feet. Four geologic sections (fig. 5) illustrate the
range in thickness of the alluvium and the low-terrace
deposits, show the position of the water table and the
thickness of saturated deposits, and indicate that the
water table slopes toward the streams and that ground
water is discharged to the streams. During high
stages of the streams, when surface water is above the
level of the adjacent water table, water in streams
infiltrates and recharges the aquifer. Yields of wells
in the alluvium and low-terrace deposits may be as
much as 100 gpm in the Verdigris River valley, and
may range from 5 to 50 gpm in other major stream
valleys,

The chemical quality of water from the alluvium
and low-terrace deposits ranges from good to poor for
domestic and stock use. These aquifers generally
vield very hard water of the calcium bicarbonate type
that is low in concentrations of chloride, but locally
may contain appreciable concentrations of sulfate. In
some areas, however, high concentrations of sodium
and chloride result from contamination associated
with past oil and gas exploration and production.
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O'Connor—Geology and Ground-Water Resources of Montgomery County, Southeastern Kansas
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Water levels in test holes in the alluvium ranged
from about 3 to 22 feet below land surface in 1961.
A water-level fluctuation of 13 feet during 1961-69
is shown by the hydrograph for observation well
34-17E-31ac in the alluvium near Coffeyville (fig. 4).
Water-level changes of 20 feet or more in areas not
affected by pumping probably should be expected in
the alluvium of the Verdigris River valley during a
cycle of wet and dry years.

The older fluvial deposits that occur as dissected
and discontinuous terraces 20 to 100 feet above the
flood plain may contain a thin saturated section or
may be above the water table.

GROUND-WATER DEVELOPMENT

The largest development of ground water in the
county is for livestock and domestic use. In some
areas, aquifers have only very small supplies of ground
water or have hard water of poor quality. In other
areas, aquifers have been contaminated by brine as a
result of improper drilling, casing, and plugging of
oil and gas wells and the improper handling of brines
in the early years of oil and gas exploration. Since
1960, therefore, an effort has been made to expand
rural water-distribution systems using water pur-
chased from larger cities; all cities in Montgomery
County utilize treated surface water for their water
supplies. The trend toward public-water supplies to

Kansas Geol. Survey Ground-Water Ser. No. 1, 1974

serve rural areas probably will continue even though
some areas served by rural water districts have
ground-water supplies of good quality.

No irrigation developments utilize ground water
and only a few industries have developed small
ground-water supplies. Some ground water from shal-
low wells is used in oil-field secondary recovery
projects.
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