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FIGURE 1.—MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS AND A SPRING, AND QUALITY OF WATER
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EXPLANATION

The water-availability areas on this map show the occurrence and
availability of ground water in the shallowest aquifer that may yield
adequate amounts of water for domestic use in each area. As con-
sidered in this report, an adequate domestic supply will deliver
approximately 500 gallons per day from a well equipped with a
power pump and pressure-distribution system. The shallowest
aquifer is underlain by deeper aquifers whose water-bearing prop-
erties are described in the generalized columnar section, figure 2.

AREA 1
Water in Quaternary alluvium

Large-diameter wells in the valleys of Clarks River and the lower reach
of Rockhouse Creek yield an adequate supply of water for domestic use
at most places. In other parts of area 1 the water levels fluctuate
greatly and some wells may become dry in the summer. If the alluvium
18 dry or yields only small amounts of water, wells may be deepened to
obtain water from the McNairy Formation. The depth of the McNairy
18 greater in the western part of the quadrangle, as shown in figure 3

AREA 2
Water in Pliocene(?) gravel

Furnishes sufficient water for an adequate domestic supply to large-
diameter wells as deep as 76 feet; however, most wells obtaining water
Sfromthe gravel are from 30 to 40 feet deep. Wells in area 2 adjacent
to area 4 may mot yield an adequate domestic supply. However, if the
saturated gravel is thin or yields only small amounts of water, large-
diameter wells may be deepened into the Porters Creek Clay to provide
additional storage. Wells deeperned into the Eocene sediments beneath
the gravel in the west may receive additional water from sand beds.
Whe re a large supply of water is required in this area, wells should
be drilled to the deeper sands of the Mc Nairy Formation. The depth
to the McNairy is greatest in the western part of the quadrangle, as
shown in figure 3
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AREA 3
Water in Eocene sand

Large-diameter wells apparently obtain a sufficient supply of water for
domestic use from Eocene sand in two small unconnected areas. The
Eocene sediments may be water bearing below the Pliocene (?) gravel
in the west, but at present the sediments are mot known to be tapped by
wells in this area. Many of the Eocene deposits in the quadrangle are
thin, cemeted, or very clayey and generally not an aquifer

AREA 4
Water in Porters Creek Clay
The Porters Creek Clay is generally mot water bearing, although sand
beds mear the top and at the base of the formation may yield a small
amount of water to some wells. Area 4, in general, is the outcrop area
of the Porters Creek Clay. The outcrops are concealed, except in exca-
vations and creek beds, by gravel and clay washed down the hillsides
(colluvial deposits). The gravel in the colluvial deposits may yield an
adequate supply of water to large-diameter wells if sufficient storage
capacity is provided, but generally adequate supplies must be obtained
Sfrom the sand in the deeper McNairy Formation. The depth to the
MecNairy is greatest in the western part of the quadrangle, as shown in

Figure 3

AREA 5
Perched water in the McNairy Formation
Large-diameter wells may yield adequate domestic supplies from water-
bearing sands above clays in the McNairy Formation at altitudes above
the main zone of saturation. If this zone of perched water is thin or
yields only small amounts of water, wells may be deepened to obtain
water from the main zone of saturation in the McNairy. The water
table in the main zone of saturation in area 5 is at an altitude of about
410 feet and the depths of wells tapping this zone will range from about
40 to 120 feet. One well in this area obtains water from a perched
zome in the Pliocene (?) gravel. The water is perched either by cemented
sand or by clay beds at the gravel-McNairy contact

AREA 6
Water in the main zone of saturation in the McNairy Formation

Large-diameter wells, generally deeper than 100 feet, obtain sufficient
water for an adequate domestic supply from sand in the main zone of
saturation in the McNairy Formation. Small-diameter drilled wells,
150 to 200 feet deep, should be capable of furnishing an adequate domestic
supply from deeper sands in the McNairy. Properly constructed drilled
wells, 200 to 300 feet deep, should be capable of supplying at least 100
gallons per minute from the McNairy Formation.

Some large-diameter wells in area 6 obtain water from perched water
zones in the McNairy or from perched water zones in the Pliocene (?)
gravel, generally at the gravel-McNairy contact. Locations of perched
zones are difficult to predict. Wells tapping them are capable of
supplying sufficient water for some domestic uses, but are either
marginal or not capable of furnishing an adequate domestic supply as

defined in this report
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Test hole
Figure below line is depth of hole
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Water well
D, Drilled or jetted well, generally steel or plastic casing with well screen
on the lower end.
B, Dug or bored well, generally 24-inch concrete tile casing open at the

bottom
on~

Spring

Aquifer (see below)
Water level in well, in feet below
land surface; r if reported

A (P) Yield, in gallons per minute,
8 or adequacy (see below)
Depth of well, in feet
below land surface
' AQUIFER SYMBOLS
Qal ._______________Alluvium of Quaternary age
61 | < L R R B Gravel of Pliocene(?) age
O - - Perched water in gravel of Pliocene(?) age
10 SR R Sand of Eocene age
MM Sand in the McNairy Formation of Cretaceous
age
[, 71 + | Perched water in the McNairy Formation of
Cretaceous age
YIELD OR ADEQUACY
[ I S Gallons per minute where known
() Well reported adequate for power pump for
domestic and/or stock supply
(. | DI Well reported adequate for hand pump or bucket
(1, F S, Well reported not adequate
(9, T No yield data available
500

Water level contour
Shows altitude of the water level in gravel of Pliocene(?) age. Contour
interval 10 feet; datum is mean sea level. Water-level measurements
made in August 1962.

QUALITY

Chemical composition of dissolved solids

Figure between circular diagram and well symbol refers to analysis
number in table at end of text. Figure above line at center of circular
diagram 1is carbonate hardness (calcium magnesium hardness, as
CaCOg) in parts per million; figure below line is dissolved solids in
parts per million. Hardness of water is classified by the U.S. Geological
Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard; 121-180
ppm, hard; and 181 ppm or more, very hard. Dissolved solids in
partial analysis are computed from specific conductances and are only
approximate values. Areas of the segments of each circle are propor-
tional to the mineral component in the dissolved solids in the water.
Percentages are computed from equivalents per million of the anions
and cations. Calcium and magnesium are shown as one segment in
partial analyses. Nitrate shown separately if presemt im amounts
greater than 45 ppm
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FIGURE 2.—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF THE GEOLOGIC FORMATIONS
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AVAILABILITY OF GROUND WATER IN THE
DEXTER QUADRANGLE, KENTUCKY

Sufficient supplies of ground water for both
domestic and commercial uses are available in
the area of the Dexter quadrangle. This atlas
presents nontechnical information about ground
water in an area just northof Murray, Kentucky,
for use by welldrillers, landowners, and others.

The most extensive body of ground water in
the area is in the sands of the McNairy Forma-
tion. The McNairy is at or near the land surface
east of Clarks River. The formation dips west-
ward and its top is as much as 350 feet below
land surface near Penny. A second large body of
ground water is in the Pliocene(?) gravel where
it overlies the nearly impermeable Porters
Creek Clay. This body of water, mostly west of
Clarks River, is the most used aquifer in the
quadrangle. Some shallow water is obtained from
other deposits, as shown by the water-avail-
ability map (fig.1). This map presents informa-
tion on the occurrence of the shallowest ground
water that may yield an adequate supply for
domestic use.

The availability of ground water ata particular
location may be determined by the area pattern
on the map at this location. The map explanation
and columnar section briefly describe the water-
yielding qualities of the formation. Chemical
analyses of water from nearby wells arerepre-
sented on the map by circular diagrams. The
approximate depth to water in areas 2 and3 can
be calculated by subtracting the altitude of the
water level (as shown by the water-level con-
tours) from the altitude of the land surface. In
the other availability areas, depths of nearby
wells indicate the approximate depth necessary
for a well in the shallowest aquifer. In area 6,
the altitude of the surface of the main zone of
saturation (the water table) slopes generally
northward from about 440 feet in the south to
about 410 feet in the north; however, perched
water zones may be present at higher altitudes
than the main zone of saturation.

The aquifers in the Dexter quadrangle area
are capable of providing ground water for
commercial and public supplies as well as for
the expanding domestic needs. One well pre-
sently produces 320 gpm (gallons per minute)
from the McNairy Formation. This formation
is capable of producingatleast 100 gpm through-
out the quadrangle. A public-supply well at
Murray, about a mile south of the Dexter quad-
rangle, yields 1,145 gpm from sands in the
McNairy Formation.

Increasing urbanization in the southern part
of the quadrangle near Murray and along U.S.
Highway 641 may cause pollution of the shallow
aquifers, and many home owners may need to
drill wells to the deeper McNairy Formation
to obtain safe water. Safe water maybe supplied
more economically to this area of urban growth
by public water districts obtaining water from
deep wells in the McNairy or by extension of
the present water system of the town of Mur-
ray than by individual wells.

The chemical quality of ground water in the
quadrangle is generally good. Analyses show
that most of the water from the Pliocene(?)
gravel is from 59° to 61°F, is slightly acidic,
is soft, and has an iron content generally less
than 0.3 part per million. Water from the Mc-
Nairy Formation is about 60° to 62°F, is gen-
erally slightly acidic, is moderately hard, and
commonly contains more iron than 0.3 part
per million.

The following table shows the iron content in
parts per million and the hydrogen-ion concen-
tration, expressed as pH, of the water analyses
shown by circular diagrams on figure 1. A pH
of 7.0 indicates neutrality of a solution. Values
higher than 7.0 denote increasing alkalinity;
values lower than 7.0 indicate increasingacidity.
Corrosiveness of water generally increases with
decreasing pH.

Analysis) o | 51 31 4|5 | 6|7 |8 | 9|10

number

Iron
content | 0-15| 0.01) 3.4 | 0.28| 0.12| 0.06/10 0.08| 0.06| 0.04
pH 56 |— | 64 | 52 |63 [ 59|61 | 59| 66 | 56

Analysis
e i 11| 12|13 |14 |15 |16 | 17| 18| 19 | 20

Iron
ottt 2.2 | 0.78 0.34| 0.10| 0.13| 0.17| 0.17| 0.12| 83 (15

pH 70| 62|59 |58 (63 |62|71| 6117861

Analysis
pruases. 211 22|23 |24 |25

Iron
content

pH 69| 59| 65| 68 | 63

0.55| 0.08| 0.21| 0.08| 0.23
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