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FIGURE 14.—Geochemical map showing dissolved-solids concentrations and water types in lower part of lower aquifer unit (modified from R.B.Leonard, U.S.Geological Survey, written commun., 1986).
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FIGURE 15.—Geochemical map showing dissolved-solids concentrations and water type in upper part of lower aquifer unit (modified from R.B.Leonard, U.S. Geological Survey, written commun., 1986).
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CHEMICAL QUALITY
OF WATER

The quality of water in the lower aquifer unit in the Western Interior Plains
aquifer system depends on the chemical composition of the recharge water from
adjoining units, the mineral composition of the aquifer unit itself, and the chemical
characteristics of the water entrapped in the interstices of the sediments at the
time of deposition (connate water). Dissolved-solids concentrations is a measure
of the total amount of dissolved minerals in water and is, therefare, a very useful
constituent in the evaluation of water quality (Heath, 1983). Robinove and others
(1958, p. 3) assigned terms to water on the basis of dissolved-solids
concentrations:

o Freshwater, less than 1,000 mg/L (milligrams per liter)
o Slightly saline water, 1,000 to 3,000 mg/L

o Moderately saline water, 3,000 to 10,000 mg/L

o Very saline water, 10,000 to 35,000 mg/L

o Briny water, more than 35,000 mg/L

Dissolved-solids concentrations in the lower part of the lower aquifer unit
range from less than 1,000 mg/L (freshwater) in the southeast corner of Kansas
to about 240,000 mg/L (briny water) in Clark and Comanche Counties along
the Kansas-Oklahoma State line (fig. 14). Although most of the lower part of
the aquifer unit contains very saline or briny water, freshwater is available only
in the southeast where recharge from precipitation on outcrop areas in south-
western Missouri contributes to the better quality water. Macfarlane and others
(1981) reported dissolve-solids concentrations as small as about 200 mg/L in
Cherokee County, southeastern Kansas. The lines of equal dissolved-solids
concentrations for the lower part of the lower aquifer unit (fig. 14) are based
on water-quality analyses at about 400 wells compiled for this investigation.

On the basis of water-quality analyses at about 150 wells, most water in the
upper part of the lower aquifer unit can be classified as very saline or briny.

Dissolved-solids concentrations range from about 10,000 mg/L in the north-
east to about 260,000 mg/L in Harper and Sumner Counties, south-central
Kansas (fig. 15).

Chloride concentrations commonly are reported with the results of oil and
gas exploration tests, and Carr and others (1986) plotted and contoured chloride
data from numerous records on file with the Kansas and U.S. Geological Surveys.
Chloride concentrations in the lower part of the lower aquifer unit range from
less than 1,000 mg/L in the southeast to more than 100,000 mg/L in south-
central Kansas (Carr and others, 1986). Macfarlane and others (1981) reported
concentrations as small as about 25 mg/L in Cherokee County. In the upper
part of the lower aquifer unit, chloride concentrations range from about 10,000
mg/L in the northeast to more than 100,000 mg/L in the south-central part
of the State (Carr and others, 1986).

Water in the lower part of the lower aquifer unit ranges from a calcium
bicarbonate type or a sodium bicarbonate type in southeast Kansas, where the
water is reportedly fresh, to a sodium chloride type in the rest of the State
(fig. 14). The upper part of the lower aquifer unit contains sodium-chloride-
type water throughout its extent in Kansas (fig. 15).

Figure 16 presents analyses of water from two stratigraphic intervals in each
of six wells. Analyses 1 and 2 from wells in the central part of the State show
that water from the lower and upper parts of the lower aquifer unit can be similar
in quality and that concentrations of chemical constituents can be proportional.
In other areas of the State, the lower part of the aquifer has decidedly smaller
concentrations of dissolved solids than the upper part (analyses 4). Where the
lower aquifer unit is separated from the upper aquifer unit by the confining unit
in the Western Interior Plains aquifer system (analyses 3), the lower aquifer unit
may have substantially smaller concentrations of dissolved solids. In southwestern
Kansas where the lower and upper aquifer units function as one, water quality
is similar (analyses 5). Water in Cherokee County, southeastern Kansas (ana-
lyses 6) contains much smaller dissolved-solids concetrations in the lower and
upper aquifer units than in other areas of the State. In analyses 6, water in
the lower aquifer unit has slightly smaller dissolved-solids concentrations than
that from the upper aquifer unit.
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FIGURE 16.—Comparison of chemical constituents in water from two stratigraphic intervals in each of six wells.
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