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CONVERSION FACTORS

For use of readers who prefer to use metric (International System) units, the
following conversion factors may be used:

Multiply inch-pound unit By To obtain metric unit
acre 4,047 square meter (mz)
acre-foot (acre-ft) 1,233 cubic meter (m3)
thousand acre-feet 0.003377 million cubic meters
per year per day
gallon per day (gal/d) 0.003785 cubic meter per day (m3/d)
million gallons per day 0.003785 million cubic meters per day
(Mgal/d)
inch per year (in/yr) 25.4 millimeter per year (mm/yr)
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GLOSSARY

Significant terms, defined according to their meaning in this report (modified
from Solley, 1983), are listed below:

acre-foot (acre-ft)--the volume of water required to cover 1 acre of land
(43,560 square feet) to a depth of 1 foot.

agricultural water use--in this report pertains to water used for livestock
watering and irrigation.

aquifer--a geologic formation, group of formations, or part of a formation
that contains sufficient saturated permeable material to yield significant
quantities of water to wells and springs.

commercial water use--water used by motels, hotels, restaurants, office
buildings, commercial facilities, and institutions, both civilian and
military. The water may be obtained from a public supply or be self-
supplied.

consumptive use--water that is no longer available because it has been
evaporated, transpired, incorporated into products or crops, consumed by
man or livestock, or otherwise removed from the water environment. Also
referred to as water consumption and water consumed.

conveyance loss--water that is lost in transit from a pipe, canal, conduit, or
ditch by leakage or evaporation. Generally the water is not available for
further use; however, leakage from an irrigation ditch, for example, may
percolate to a ground-water source and be available for use.

cooling water--water used for cooling purposes, such as condensers for heat
exchangers.

domestic water use--water used for normal household purposes, such as
drinking, food preparation, bathing, washing clothes and dishes, flushing
toilets, and watering lawns and gardens. Also called residential water
use. The water may be obtained from a public supply or may be self-
supplied.

evaporation--process by which water is changed from the liquid state to the
vapor state.

gigawatthour (gWh)--unit of measurement for power generation which equals one
billion watthours or one million kilowatthours.

ground water--generally all subsurface water as distinct from surface water;
specifically, that part of the subsurface water in the saturated zone.

hydroelectric power water use--the use of water to drive turbines and generate
electric power.

industrial water use--water used to produce items such as steel, chemical and
allied products, paper and allied products, and to refine petroleum. The
water may be obtained from a public supply or may be self-supplied.

instream use--water use taking place within the stream channel for purposes
such as hydroelectric power generation, navigation, water-quality
improvement, fish propagation, and recreation. Sometimes called
nonwithdrawal use or in-channel use.

irrigation water use--artificial application of water on lands to assist in
the growing of crops and pastures.

livestock water use--in this report pertains to watering of cattle, sheep,
horses, hogs, and poultry.

million gallons per day (Mgal/d)--a rate of flow of water equal io one million
gallons in a 24-hour period.

vii



mining water use--water wused in the extraction of minerals occurring
naturally: solids, such as coal and ores; 1liquids, such as crude
petroteum; and gases, such as natural gas. Also includes quarrying, well
operation, milling (crushing, screening, washing, flotation, etc.) and
other preparation customarily done at the mine site, or as part of a
mining activity.

of fstream use--water withdrawn or diverted from a ground- or surface-water
source for public supply, commercial, domestic, thermoelectric power,
industry, irrigation, and livestock uses. Sometimes called off-channel
use or withdrawal use.

per capita use--the average amount of water used per person per day.

public supply--water withdrawn for all uses by public and private water
suppliers and delivered to users that do not supply their own water.
Water suppliers provide water for a variety of uses such as domestic,
commercial, industrial, and public water use.

public water use--water supplied from a public supply and used for
firefighting, street washing, and municipal parks and swimming pools.

return flow--the amount of water that reaches a ground- or surface-water
source after release from the point of use and thus becomes available for
further use.

self-supplied water--water withdrawn from a surface- or ground-water source by
a user and not obtained from a public supply.

surface water--an open body of water such as a stream or a lake.

thermoelectric power--electrical power generated using fossil fuel (coal, oil,
or natural gas), geothermal, or nuclear energy. Presently only fossil
fuel is used in Kentucky to power thermoelectric power plants.

water use--see offstream use and instream use.

withdrawal--water removed from the ground or diverted from a surface-water
source for use. See also offstream use.

withdrawal use--see offstream use.
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WATER USE IN KENTUCKY, 1985

By Clyde J. Sholar, U.S. Geological Survey, and
V. David Lee, Kentucky Natural Resources
and Environmental Protection Cabinet

ABSTRACT

Water-use information for 1985 was collected and reported by county for eight
major categories of use. Seven of the categories were offstream uses, which
included (1) public supply, (2) commercial, (3) domestic, (4) industrial,
(5) mining, (6) thermoelectric, and (7) agricultural uses. The agricultural
category was separated into irrigation and livestock water use. Instream
water-use data also were collected for hydroelectric power generation.

Water withdrawals in Kentucky were estimated to average 4,200 million gallons
per day during 1985 for all offstream uses. About 95 percent of this amount
was from surface-water sources, and about 5 percent was from ground-water
sources. Per capita use for all offstream uses was about 1,100 gallons per
day. Total consumptive use (water not returned to the surface- or ground-
water system) was estimated to be 260 million gallons per day, or 6 percent of
total withdrawals. Instream water use for hydroelectric power generation was
estimated to be 91,000 Mgal/d.

Almost 97 percent of the offstream water withdrawals in 1985 were withdrawn
for thermoelectric, public supply, and industrial use. Cooling water used in
the production of thermoelectric power accounted for about 81 percent of the
total offstream water withdrawals during 1985. Water withdrawals for public
supplies were the second 1largest in the State and accounted for about
10 percent of the total, and industrial water withdrawals accounted for aimost
6 percent.

Thermoelectric, domestic, and Tlivestock categories accounted for almost
90 percent of the consumptive use in 1985. Consumptive use in the
thermoelectric category was almost one-half of the total consumptive use in
the State for all categories.



INTRODUCTION

Water 1is one of the Kentucky's most important resources. Numerous streams,
reservoirs, and aquifers along with an average annual precipitation of about
47 inches per year (Conner, 1982, p. 30) make a large quantity of water
available to the people of the State. However, dry periods of recent years
and water-quality concerns throughout the State have made it more important
than ever to determine the amount of water being used in order to assess and
manage the available water resources. Therefore, water-use information was
collected and presented in this report through a cooperative program between
the Kentucky Natural Resources and Environmental Protection Cabinet, Division
of Water, and the U.S. Geological Survey.

The purpose of this report is to summarize and present 1985 data for eight
water-use categories in Kentucky. Several sources of data were used to
compile information for this report. The Water Withdrawal Permit File and
Drinking Water File maintained by the Kentucky Natural Resources and
Environmental Protection Cabinet (KNREPC) were used to obtain withdrawal data
for public water supply, commercial, industrial, and mining use categories.
Population figures for each county were compiled by the U.S. Geological Survey
from U.S. Bureau of the Census data. Population served by public supply was
obtained from the KNREPC Drinking Water File. Water-use data for the power
generation categories were obtained from a report published by the U.S.
Department of Energy (1984) and from the Kentucky Public Service Commission.
Livestock numbers and irrigated acreage were obtained from the 1982 Census of
Agriculture for Kentucky published by the U.S. Department of Commerce, Bureau
of Census (1984).

The authors thank those agencies listed above that provided information for
this report. In addition, special thanks 1is given to city and county
officials, and representatives of water systems and industries that continue
to be very helpful by providing information and assistance to the Kentucky
Water-Use Program.

WATER-USE CATEGORIES

Water-use information in this report is presented by category. The following
of fstream water-use categories are included: public supply, domestic,
commercial, industrial, mining, thermoelectric, and agriculture. The
agricultural use category is further divided into irrigation and livestock
water use. Quantitative data are also presented for one instream use,
hydroelectric power generation. It should be noted that the public-supply
category is not a water use in the same sense as the other categories
presented in this report. Only that amount utilized for public purposes such
as firefighting, street washing, municipal parks, and swimming pools is
considered a use, with the remainder being delivered to other categories where
the water is actually used.

Within each category, water-use information is presented by county. A county
map showing the county names (fig. 1) is included to assist the reader in
locating specific counties on the water-withdrawal and consumptive use maps
throughout the report.
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Public Supply

About 404 Mgal/d of water was withdrawn for public-supply systems in Kentucky
during 1985. This is a 15 percent increase from 1980 estimates published by
Solley and others (1983), and represents almost 10 percent of all water
withdrawn for offstream use in the State. Of the total public-supplied
withdrawals, about 356 Mgal/d (88 percent) was surface water and 48.8 Mgal/d
(12 percent) was ground water (fig. 2A). About 44 percent of the water from
public-water systems was delivered to domestic users, about 41 percent to
industrial users, and almost 5 percent to commercial users (fig. 2B). It was
estimated that the remaining 10 percent of the public-supply withdrawals
included water lost in distribution systems and water for public uses, such as
firefighting, street washing, municipal parks, and swimming pools.

Public-supply withdrawal patterns vary geographically within the State
(fig. 3). Public suppliers in Jefferson County, with 1its considerable
domestic and industrial demand, delivered 119 Mgal/d or 29 percent of the
total public-supplied water in the State. About 99 percent of the water
withdrawn 1in Jefferson County for public-supply was from surface-water
sources, and represented the most surface-water withdrawn for public supply in
the State. Nearly one-third of all the surface water withdrawn for public
supply was in Jefferson County. Public suppliers in Fayette County delivered
the second largest amount of public-supplied water in the State, about
36 Mgal/d.

Most of the ground water for public supplies is withdrawn from the alluvial
aquifer wunderlying the floodplain of the Ohio River. In the extreme western
part of Kentucky, aquifers also yield dependable quantities of water for
public supply. Public suppliers 1in Daviess County withdrew 11 Mgal/d of
ground water, the most of any county during 1985. This amount represents
23 percent of the State's total public-supplied ground water, and is due
primarily to domestic and industrial demand. There were no withdrawals for
public supply in Metcalfe County because water was purchased from a supplier
in Barren County. Public-water-supply data (withdrawals, deliveries, per
capita use) for 1985 by county are shown in table 1.

Domestic

ce water
Surfa N 44.2 percent \

87.9 percent

Ground water
/12.1 percent

_- Commercial

4.6 percent
Industrial —
41.2 percent
Public use
and josses
A. B.

10.0 percent

404.48 Mgal/d 404.48 Mgal/d

Figure 2.—-Public supply water use in 1985. A. Withdrawals by source.
B. Deliveries by category. (Mgal/d =million gallons per day)






















































































































































