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CONVERSION FACTORS, VERTICAL DATUM, ADDITIONAL ABBREVIATIONS, AND ACRONYMS

Multiply By To obtain
Length
inch (in.) 254 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
acre 0.4047 hectometer
square mile (mi?) 2.590 square kilometer
Volume
million gallons (Mgal) 3,785 cubic meter
Flow
gallon per minute 0.06309 liter per second
(gal/min)
million gallons per day 0.04381 cubic meter per second
(Mgal/d)
inch per year (in/yr) 254 millimeter per year
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Transmissivity
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Specific capacity
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liter per second per meter

Equations for temperature conversion between degrees Celsius (°C) and degrees Fahrenheit (°F):
‘C=5/9(CF-32)
F=(9/5C) +32

Sea level: In this report "sea level" refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived
from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Datum of 1929.

Altitude, as used in this report, refers to distance above or below sea level.

Transmissivity: The standard unit for transmissivity is cubic foot per day per square foot times foot of aquifer thickness [(fed)/fe2)ft.

In this report, the mathematically reduced form, foot squared per day (f%/d), is used for convenience.
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Ground-Water Resources of
Okeechobee County, Florida

by L.A. Bradner

Abstract

Rapid population growth in Okeechobee
County, Florida, will probably increase demand
for potable water. Use of ground water in the
county during 1985 was estimated to be 24 million
gallons per day. The surficial and Floridan aquifer
systems are the sources of ground water used in
the county.

Okeechobee County is poorly drained and
much of the area is marshland. Although mean
annual rainfall for the county ranges from 46 to
49 inches per year, most of the water leaves as
evapotranspiration and, to a much lesser extent, as
streamflow. Recharge to the Upper Floridan
aquifer is less than 1 inch per year.

The surficial aquifer system is an important
source of domestic and public water supply for the
county because it contains potable water at
shallow depths. The surficial aquifer system
consists of undifferentiated sand, silt, and shell
that is present as productive lenses of sand and
shell between layers of silts and clays. Well yields
range from 10 to 400 gallons per minute. The
surficial aquifer system contains brackish water in
some parts of the county. Three potential path-
ways by which brackish water can enter the surfi-
cial aquifer system are (1) upward leakage from
the Floridan aquifer system, (2) infiltration from
the land surface of water from free-flowing Flori-
dan aquifer system wells, and (3) leakage through
corroded Floridan aquifer system well casings.
Water from the surficial aquifer system in places
contains high concentrations of iron that can stain
clothes and plumbing fixtures.

The Floridan aquifer system in Okeechobee
County consists of the Tertiary-age Oldsmar
Formation, the Avon Park Formation, the Ocala
Limestone, and, where present, the Suwannee
Limestone. The Floridan aquifer system is
divided into two water-bearing units--the Upper
and Lower Floridan aquifers. In most of the State,
these two aquifers are separated by the denser
middle semiconfining unit, but in Okeechobee
County, the zone identified as this unit is as
productive as the Upper Floridan aquifer (see
section on Hydrogeology).

Yields from wells that tap the Upper Floridan
aquifer typically range from 50 to 1,500 gallons per
minute. Wells that tap the Lower Floridan aquifer
yield as much as 6,500 gallons per minute. Use of
the Floridan aquifer system for public water
supply is limited in the southern part of the county
because the water is marginally potable to
brackish. The Floridan aquifer system is used
extensively for agricultural irrigation throughout
the county.

Chloride concentrations in water from the
Floridan aquifer system generally increase with
depth. Depth to brackish water ranges from 700 to
more than 1,200 feet below land surface in the
northern part of the county. The Floridan aquifer
system in the southern part of the county (near the
city of Okeechobee) and in the northeastern part of
the county contains no freshwater. The lack of
freshwater in these areas is caused by saltwater
upconing as a result of large ground-water with-
drawals, or through undocumented geologic
faults. Wells in the Floridan aquifer system, which
are completed in or near the lower Floridan aquifer
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or are far from recharge areas, typically yield
brackish water. This is especially true in areas of
large ground-water withdrawals.

Historical records indicate that the quality of
water from the Floridan aquifer system has not
changed significantly, except in the northeastern
part of the county where brackish water may be
moving upward. Chloride concentrations in water
from wells that tap the Upper and Lower Floridan
aquifers have been reduced through backplugging
of the wells. Increased well development can fur-
ther stress the surficial and Floridan aquifer
systems and can result in additional upconing of
brackish water at some pumping centers.

INTRODUCTION

The population of Okeechobee County (fig. 1)
has increased about 200 percent from 11,000 in 1970
(Purdum and Anderson, 1988, p. 94) to 30,000 in 1990
(University of Florida, 1991). Almost 80 percent of the
county's residents live in unincorporated areas, about
5,000 in the unincorporated city of Okeechobee.
Continued population growth is likely to increase
demand for potable water.

Ground water in Okeechobee County is used for
domestic and public supply, and for agriculture. The
county has no significant industrial or commercial
water use. Ground-water use in 1985 was estimated to
be about 24 Mgal/d (Marella, 1988).

The surficial aquifer system is used extensively
for domestic and public supply and for agricultural use.
The Floridan aquifer system is used extensively for
agricultural irrigation and, to a lesser degree, for
domestic and public supply. High-volume water use
traditionally has been from the Floridan aquifer system.

The city of Okeechobee's main water-supply
source is Lake Okeechobee. Recurring water-quality
problems in the lake, such as algal blooms, affect the
treatment methods and render poor-tasting water.
Currently, the city's water supply is supplemented by
ground water from the surficial aquifer system that is
suitable for public supply after treatment.

The surficial aquifer system is the most
accessible source of ground water because it is nearest
the land surface. It contains freshwater in most areas.
Contaminant spills as well as the application of poor-
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quality irrigation water from the Floridan aquifer
system could, in some locations, degrade the quality of
freshwater in the surficial aquifer system. The quality
of water in the surficial aquifer system also can be
affected by sources of contamination associated with
urbanization, such as septic-tank effluent, stormwater
runoff, and industrial and hazardous wastes.

Substantial withdrawals are made from the
Floridan aquifer system for irrigation, livestock, and
public supply. The Floridan aquifer system contains
water that varies in salinity from fresh to brackish,
generally in relation to depth within the aquifer.
Saltwater is present in the aquifer system in some areas,
particularly the northeastern and southern parts of
Okeechobee County.

This study, the first countywide ground-water
resource study undertaken in Okeechobee County, was
conducted by the U.S. Geological Survey (USGS) in
cooperation with the South Florida Water Management
District. The study evaluates the water quality and
water-supply potential in Okeechobee County in
response to (1) increases in water demand for
community water systems; (2) increases in water use
from self-supplied rural areas which are undergoing
development; (3) increases in agricultural irrigation
resulting from an increase in irrigated-crop acreage;
and (4) potential need for water for new industries.

Brackish water is typically defined as water
having a dissolved-solids concentration between
1,000 and 10,000 mg/L (Schiner and others, 1988). In
this report, however, brackish water is defined as water
having a chloride concentration between 250 and
5,000 mg/L.. This definition is used because the
recommended limit for chloride concentration in water
for public supply is 250 mg/L (Florida Department of
State, 1989). Also, with larger withdrawals, wells that
tap the Floridan aquifer system and yield water having
a chloride concentration greater than 250 mg/L
generally tend to yield water that increases in chloride
concentration as withdrawals increase.

Purpose and Scope

This report describes the hydrogeologic
framework and hydraulic properties of the aquifer
systems in Okeechobee County, discusses the quality
of the ground water and the direction of ground-water
flow, and identifies long-term trends in water levels
and water quality within the aquifer systems.
























































































































