


State of Kentucky

Distribution of well users

. About 500,000 of the 900,000 Kentuckians
that use ground water have a private well (U.S.
Census, 1990). The distribution of people who
use private wells is shown by county on the fol-
lowing map.

[] Fewer than 1,000
[7] 1,000 105,000
Greater than 5,000

Public utilities using
ground water

In addition to the private-well users men-
tioned above, 400,000 Kentuckians are supplied
ground water by public water systems for house-
hold use, schools, and businesses (U.S. Census,
1990). The distribution of the approximately
400 public water systems is shown by county on
the following map. Most of these systems use
wells to obtain water. Ground water stored in
mines was used by eight of the public systems;
19 of the utilities used large springs for a source,
as of 1994,

Number of public ground-water
utilities by county
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Aquifers

Aquifers are bedrock or sediments that pro-
vide enough ground water to supply a household
well. The types of aquifers in Kentucky are
more varied than in most other states because of
the large number of physiographic areas in the
State. Characteristics of each area control the
types of aquifers that occur. The regions are
shown in the physiographic diagram at the bot-
tom of the page. Aquifers in Kentucky can be di-
vided into three basic groups: (1) sand and
gravel, (2) granular and fractured bedrock, and
(3) karst (cavernous limestone). Approximately
half of the State is underlain by limestone bed-
rock with different degrees of cavern or conduit
development.

Ground-water flow

The generalized pattern of ground-water
movement for the sand-gravel and granular-frac-
tured bedrock aquifer is shown in the figure at
right. Variations in the direction and speed of
ground-water flow in these aquifers become
more complex because of degree of rock fractur-
ing, type of rock, and topography of the land.

Ground-water flow in karst areas of Ken-
tucky differs from that shown in the preceding
diagram, partly because flow in the natural con-
duits is much more rapid. Also, surface water en-
ters the karst systems very quickly, in some
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areas through conduits that open directly to the
ground surface. The conduit flow causes com-
plexity in ground-water recharge, flow through
aquifers, and areas of ground-water discharge to
the ground surface.

In all of these ground-water flow systems,
the water chemistry changes from the start of
each flow system to its end. Changes in the
amount of elements and ions (such as iron and
sulfate) along this route affect its usability for
drinking water, for agriculture, and for industry.

Conditions of ground-water
supplies

The occurrence of good- or bad-quality
water in wells is seemingly random in many ru-
ral Kentucky communities. Neighbors often

Discharge
area

-
. — -

R ———

\
N Centuries

4
““-Flow Iines)"'ﬁm—e e T

e e — e — e N T N N e e

Source: U.S. Geological Survey

G
'_ rogsg;mater _|

have very different water quality in their wells,
and different yields. The (ciluality and quantity of
ground water is controlled by several factors, in-
cluding the depth and physical characteristics of
the aquifers tapped, the flow system in a particu-
lar part of the aquifer, and well construction.

If more complete information is added to the
existing data base, subsurface zones with differ-
ent water quality and quantity can be identified.
An important goal of the Network is to provide
information on zones with good and poor water
quality for water-supply development. In some
locations the poorest quality water could be
avoided or sealed off during drilling and well
construction.

How much information is

available?

As part of the KGS summary of information
in the Ground-Water Data Repository, the
number of wells tested in three important catego-
ries of water quality was compared with the to-
tal number of private wells in the State. The
categories are bacteria content, man-made or-
ganic chemicals, and major ions (the most abun-
dant elements and ions that influence
ground-water quality). The following table
shows that information is available for at most
two out of 100 wells in any of the three catego-
ries. Fewer than 1 percent of the wells have
analyses in all three categories.

Information in the Ground-Water Data
Repository as of June 1995
Number of | Percentage
Category of wells wells and of wells and
and springs springs in springs in
region region
Total wells in region | 207,000* 100.0%
Records in
Repository 18,825 9.1%
Records with any
quality analyses 8,119 3.9%
Bacteria analyses 213 0.1%
Organic analyses 1,577 0.8%
Major-ion analyses 5,005 2.4%
*U.S. Census Bureau, 1990—household wells only




