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The Floridan aquifer is the principal source of potable ground water in central
and northern Florida and adjoining parts of Georgia and Alabama. It is the source
of municipal water supply for such major urban centers as Tallahassee,
Jacksonville, Gainesville, Orlando, Ocala, Daytona Beach, the Tampa-St.
Petersburg area, and the Cape Kennedy area. In addition, the Floridan aquifer
yields water to tens of thousands of domestic, industrial, and irrigation wells
throughout the State. Thus, water in the Floridan aquifer is one of the most
valuable natural resources in the State. In view of Florida’s expanding water
needs, it is apparent that efforts will be directed toward definition of the
water-resources potential of this highly important aquifer. Properly directed
investigations will provide valuable hydrologic, hydraulic, and geologic
information needed in () determining the water potential of the aquifer; (2)
planning the use and management of the water in the aquifer; and (3) predicting,
preventing, and solving problems of water-quality deterioration. This report
emphasizes one important hydrologic aspect of the Floridan aquifer—the
approximate depth to the bottom of potable water in the aquifer. The map,
however, does not portray the vertical thickness of potable water in the aquifer,
in a given area, as this depends upon the altitude of the top of the aquifer.

The Floridan aquifer is composed chiefly of limestone and dolomite beds that
range in age from Paleocene (Leve, 1968) to middle Miocene. In northern and
north-central Florida the aquifer is at or near the land surface, whereas in
southeastern Florida the top of the aquifer is generally more than 800 feet below
the land surface, beneath a 600- to 700-foot section of material of low
permeability. The aquifer ranges in thickness from less than 1,200 feet to more
thah 2,500 feet. Leve (1968, figure 3) shows that the bottom of the aquifer
probably extends below a depth of 2,200 feet in parts of Nassau County in
northeastern Florida and that the fresh water in some areas is as thick as 1,600
feet. Vernon (1970) indicates rapid increases in chloride content occuring
approximately at 1,600 feet near Lake Okeechobee and 1,800 feet near Coral
Gables. Kohout (1965, 1967) indicates the bottom of the aquifer system is about
3,300 feet deep in southern Florida, where he defined the lower section as the
“Boulder Zone,” a highly cavernous dolomite containing saline water, The lower
part of the Floridan aquifer probably contains nonpotable water throughout the
peninsula.

In central Florida, a prime area of aquifer recharge, the water in the Floridan
aquifer contains the least amount of total dissolved solids. The mineral content
generally increases with increasing distance from that area. Throughout most of
central and northern Florida, water in the Floridan aquifer is a hard
calcium-bicarbonate type, typical of water contained in limestones. In part of
southwest Florida the water is a calcium-sulfate type because of beds of gypsum
and anhydrite in the aquifer. In southern Florida and some coastal areas sodium
chloride is the primary mineral constituent, indicating a mixing with salty water
that has not been completely flushed from the aquifer (Stringfield, 1966, p.
134-135) or possibly reflecting contamination by ocean water.

The accompanying maps show the approximate maximum depth below the
land surface of potable water in the Floridan aquifer (large map) and the
potentiometric surface of the aquifer (Healy, 1962) in feet referred to sea level
(inset map). The U. S. Public Health Service (1962, p. 34) recommends that
water for domestic use should not exceed 250 mg/l (milligrams per liter) in
chloride and 500 mg/l in dissolved solids. These are the criteria used arbitrarily
for defining potable water in this report. The data used in preparation of the
map showing depth of potable water were obtained from completed and
ongoing water- resources investigations of selected counties, municipalities, river
basins, and other geographic and hydrologic entities in Florida, conducted by
the U. S. Geological Survey in cooperation with several local, State, and
Federal agencies.

The map portrays only generalized conditions, which do not represent a
synoptic condition in the aquifer but rather the water quality spanning a period
from about 1950 to 1969. In some areas wells were sampled only once; in
other areas samples have been obtained periodically, but only the most recent
data were used. Had all areas been sampled at the same time, the resulting
depth lines would probably vary only slightly from those shown on the map.
The changes would be in areas where water use is relatively large, causing
mineralized water to move into the aquifer under reduced head conditions.
However, the general pattern of the depth lines would not change appreciably.

In most areas the potability of water is governed chiefly by the chloride
concentration. The major source of aquifer contamination is salt water, which
moves laterally from the ocean in coastal regions, and migration of salt water
already in the aquifer. However, in parts of Sarasota, Manatee, Hillsborough,
Hardee, and DeSoto counties and in scattered counties along the northern part
of Florida, sulfate, derived from discontinuous evaporite beds containing
gypsum and anhydrite in the lower part of the aquifer, is the contaminant in
the artesian water.

The potability of water was determined from analyses of chloride and total
dissolved solids and from measurements of specific conductance of water. In
some reports most of the water-quality data are in the form of measurements
of electrical conductivity, which is related to the total dissolved solids and thus
is a measure of water potability. In much of central and northern Florida, data
for deep parts of the aquifer are scanty; therefore, the contours in those areas
are largely estimated. South of Lake Okeechobee the aquifer does not contain
water that meets the potable criteria; therefore, no depth lines were drawn.
McCoy (1962, p. 22-24), Shampine (1965), and Meyer (1970) showed locally
occurring relatively fresh water in the upper part of the aquifer at the town of
Everglades in southern Collier County. Municipal wells at Everglades barely
penetrate the top of the aquifer and contain water with the least dissolved
minerals in the area; however, the total dissolved solids exceeds 500 mg/l.

The prominent feature of the map is the deep zone of potable water in the
central part of the peninsula, occurring in parts of Polk, Lake, Orange, and
Osceola counties where the depth to the bottom of potable water possibly
exceeds 2,000 feet (Pride and others, 1962, p. 92). This area of deep potable
water corresponds with a recharge region for the Floridan aquifer and is
indicated by the high ground-water levels in the central part of the peninsula,
as shown in the potentiometric-surface map. However, significant recharge to
the aquifer also occurs along the flanks of the high ground-water mound and in
other areas upgradient from areas of ground-water discharge. Deep zones of
potable water also occur in Volusia County, west of Daytona Beach. Leve
(1968) showed that fresh ground water extends to a depth of 2,100 feet in the
Jacksonville area. The deep zone in Volusia County corresponds with local
recharge, as described by Wyrick (1960, p. 27). Data from an exploratory well
drilled in 1969 in central Volusia County showed the bottom of potable water
to be nearly 1,500 feet (Knochenmus and Beard, 1971, p. 40).

An area of nonpotable artesian water is shown along the St. Johns River in
the northeastern part of the State, where the aquifer is contaminated by
upward leakage of highly mineralized water from deep artesian zones. Part of
the upward movement of the nonpotable water from depth is along fault zones.
Further aggravation of the problem of contamination is brought about by the
withdrawal of water from thousands of wells for irrigation along the lower St.
Johns River, thus lowering the water levels in the upper part of the aquifer,
which increases the upward migration of mineralized water.
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The reentrant in the depth lines along the Peace River in southwestern
Florida reflects the upward movement of high-sulfate water from deep parts of
the aquifer (Kaufman and Dion, 1967). The upward movement is the result of
lowered heads in the shallow part of the aquifer, caused by heavy withdrawals
in the area (Stewart, 1966, p. 97).

Some deterioration of water quality in the upper part of the Floridan
aquifer has taken place over several decades in the Indian River citrus belt in
St. Lucie, Indian River, and Brevard counties. Contamination has occurred
vertically from deeper more saline parts of the aquifer possibly as the result of:
(1) heavy withdrawals from irrigation wells throughout the area and lowering of
heads in the upper part of the aquifer; and/or (2) movement through open-bore
wells, which might be inadequately cased. In St. Lucie County the use of water
from the Floridan aquifer for irrigation is being reduced gradually in favor of
surface or shallow-aquifer sources (H. W. Bearden, oral commun. 1970). Potable
water can be obtained in scattered areas in éastern and central Indian River
County from wells that just tap the top of the aquifer (L. J. Crain, written
commun. 1970). Klein, Schroeder, and Lichtler (1964, p. 78-81) gave evidence
of contamination in the Floridan aquifer by upward leakage through open well
bores in the vicinity of La Belle in Hendry County. Boggess (1968, p. 16-22)
further documented this type of contamination in Lee County.

The depth lines on the map are highly generalized and can be used in
making gross approximations of the depth of potable water in the Floridan
aquifer. If specific data are required, the more detailed small-area reports
should be consulted, and, for precise information; exploratory drilling might be
warranted. Selected hydrologic reports of specific areas are listed in the table of
references.

In recent years the Floridan aquifer has come under consideration as: (1) a
source of water for desalination in southern Florida and the Florida Keys; (2) a
reservoir for storage of surplus fresh surface water in areas of water-supply
deficiency; and (3) a reservoir for the storage of certain waste effluents in areas
and/or depths where the water is highly mineralized. As urban water needs
increase and as problems of waste disposal increase, all these possible uses of
the Floridan aquifer may become realities, Thus, it is clear that generalized
information such as that in this atlas, and detailed hydrologic and geologic
information are prerequisite to development and use of the resources of an
aquifer system. If the lower part of the Floridan aquifer, where the water is
nonpotable, were to be used as a receptacle for effluents, the depth map will
aid in determining the minimum length of casing needed in a disposal well or in
an oil well to bypass and protect the potable zone from contamination. If the
deep parts of the aquifer were used to receive excess surface water or treated
effluents on a regular basis, then maps could be prepared periodically to
portray the effects that such injections have on the distribution of potable
water in the aquifer. The information would be important to those responsible
for water management and future planning.
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