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A PRELIMINARY
EVALUATION OF HYDROLOGIC CONDITIONS OF THE LAKELAND RIDGE AREA
OF POLK COUNTY, FLORIDA
By

Alton F. Robertson
ABSTRACT

The Lakeland ridge area covers about 300 square miles in north-
west Polk County. The rapid growth of this area has resulted in an
increase in ground-water withdrawals such that in 1968 about 67.5
million gallons per day was pumped.to satisfy the demands of
municipal, irrigation, and industrial users.

Declines of water-levels of as much as 30 feet in the area
cause pumps to lose suction and increase the hazard of upward
migration of saline water. However, no widespread deterioration
of water quality has been noted to date.

Considerable hydrologic data are available for the Lakeland
ridge area. However, in order to give water managers a proper base
for decisions that would allow for optimum utilization of the ground
water resources, more detailed data are needed about the hydraulic
characteristics of the aquifer, the quantity of ground-water with-
drawals, and the quality of water at various depths in the Floridan

aquifer.



INTRODUCTTON

Central Florida is underlain bv aquifers that contain large
quantities of fresh water. Ground-water pumpage and the expected
incrosse in pumpage are so groar, however. that those invelved in
walzr management are concerned about the future of this suppiy.
Declines in ground-water levels, as much as 30 feet neaé Lakeland,
have required lowering of intakes of many pumps in the pasi twe decades.
As the water-levels decliipne, more power is required o pump the wells.
Water-level declines may increase the hazard of deterioration of the
water's quality by permitting upward movement of poor quality water
from known saline sources at depth.

Agricultural and industrial operations throughout Polk Countv
contribute greatly to the State's economy. The ridge area's
attractiveness to tourists is another economically important feature
that depends directly upon its water resources. The manv demands
for fresh water and the possible consequences of increased demands
indicate a need for effective water management to obtain optimum
use of the supply without detrimental effects.

The lakeland ridge area covers about 300 square miles in
northwest Polk County. The location of the study area is shown

on figure 1.
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Purpose and Scope

The purposeé of this preliminary report are to; (1) summarize
the existing water-supply data available for the Lakeland ridge area;
(2) dcfine the problems that presently exlist orf may be anticipated
in relation to the available water supply; and (3) specify what
information is lacking but needed to manégn the area's water resources
effectively.

The investligation upon which this report is based was made by the
U. §. Geological Survey in cooperation with the Southwest Florida Water
Management District and the City of Lakeland. It was under the
general supervision of C. 5. Conover, District Chief for Fleorida, and
gnder the immediate supervision of J. S, Rosenshein, Chief of the
Tampa Subdistrict.

WATER-RESOURCES MAMAGEMENT PROBLEMS

Water-level declines in the Lakeland ridge area in the past
two decades have caused water managers to be concerned about the
continued availability of ground water of good chemical quality.
These declines create obvious problems, such as the necessity go
lower pump intakes, and may have less obvious consequences, sucﬁ
as the increased hazard of upwérd movement of water of poor quality.

Additionally, these declines increase the head differential
between the principal artesian aquifer, which is the Floridan
aquifer, and those aquifers closer to the earth's surface, thus in-
creasing recharge rates to the principal aquifer from tﬁe overlying

aquifers. Although this increased
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recharge may capture water otherwise lost to‘mvapotranSPiratibn,‘
the recharge may also affect the quality of water in the principal
artesian aquifer.

Declines of water level in the Floridan aquifer are the result
of an expandiﬁg cone of depression caused by increased withdrawals,
which will continue to expand until it underlies an area sufficiently
large to induce enough additional recharge to equal the withdrawals,

The data necessary to assess the problems that exist and those
problems that may be foreseen can be categorized into three types:
(1) characteristics of the aquifers, (2) quality of the water, and
(3) water use. The data that are presently available and specific

data needed in these categories are discussed further in this report.

SUMMARY OF EXISTING HYDROLOGIC INFORMATION

Surface-Water Data

The Lakeland ridge is the draipage divide between the Peace
River basin on the east and the Hillsborough and Alafia River basins
on the west (fig. 1). To the north, the Withlacoochee River has
its headwaters in the Green Swamp area. Although the ridge area
has no large streams, lakes are abundant, with more than a dozen
occurring in the vicinity of Lakeland. These surface-water resources
have been studied, and the reports noted below and in the list of
selected references provide considerable relevant information.

Heath (1961) presented considerable data on the surface-water
resources of Polk County. Hydrographs and stage-duration curves

were given for 107 gaging stations throughout the county. Of these,
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18 gaging stations are in the area covered by this report and are
listed in table 1 of this report. Included in the table are either
the maximum and minimum water levels or flow for the period

of record at each gaging station. The location of each gaging
station is shown in figure 2. The most recent information on these
gaging stations is tabulated in "Water Resources Data for Florida,"
an annual publication of the U. 5. Geological Survey.

Kenner (1964) provided a map showing depth contours of selected
Florida lakes, one of which, Lake Parker, is in the study area.
Stewart (1966) made a more comprehensive study of the hydrology of
Lake Parler and Scott Lake. (See fig. 2.) His evaluation indicated
that Lake Parker is underlain by sand and sandy clay and that water
from the lake leaks downward through these materials to recharge
the underlying agquifers.

The Withlacoochee River basin ﬁas described by Pride, Meyer, and
Cherry (1966). Streamflow rates and flow-duration curves for the
Withlacoochee River basin were given along with the results of
chemical analyses of the water. Although highly colored, the
water is low in mineral content. Some parts of the Hillsborough
and Peace River basins were also discussed in that report.

Menke, Meredith, and Wetterhall (1961) discussed the Hillsborough
and Alafia River basins, Streamflow in the Hillsborough and Alafia

Rivers was described as well as the water quality. The streams of

both basins were found to be more highly mineralized than the

streams of the Withlacoochee basin.
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Table 1.- Surface-Water Gaging Stationa, Lakeland Ridge Area

[msl - mean sea lewvel)

EXIREME OF RECORD

IT

Gaging Station Station Hame Period of Maximum Gage Height Minimum Gage Height
Mumber (gee Lakes Record (feot above msl) Date (feet abova msl) Tate
Fig. 2}
1 lake Deeson near Lakeland 1954 =60, 1965-67 135.49 J/28,/54 122,52 7431767
2 Lake Gibson near Lakeland 1954-59 145.1 10/8/57 141.4 75056
3 Lake Parker at Lskeland 1969-67 131.381 a/2/460 127,92 5024040
913 /60
& Mirrot Lalke at Lakeland 1954-59 178.72 3/LTIST 178,248 10/28/54
5 Wire Lake at Lakeland 1954 =50 198,22 /16459 194,00 5/1/58
N Lake Bonny at Lakeland 1954 -60 131.92 9,/11/39 123,12 T/10/56
7 lake Beulah at Llakeland 1954-59 130,47 5/15/57 176,23 759758
8 Lake Morton at Lakeland 195459 179.54 3/23/5% 176,30 3710435
9 Lake Hunter at Lakeland 1954-59 152,97 5717/57 160.95 L/27 /56
10 Lake Hollingsworth at 1954-549 133, 2 5517757 131.9 3/L756
Takeland . 1002158
11 Crystal Lake near Lakeland 1951-52, 195&-5% 137.24 11/23/5% 127.04 &/10/51
12 Lalke Hancock near Highland 1950-51, 1938-67 101.88 9/16/60 95.93 69785
City
13 Scott Lake near Lakeland 1953-67 169,19 9/15/40 163,08 TILET
Streams ) Maximm Flow Minimuz Flow
{cubic feet per second) {cubic feec per second)
14 Lake Parker Outlet at Lakeland 1955-59 12,2 5702757 0 Various occasions
15 Sgddle Creek near Lakeland 1955-56 45,2 9/15/55 .38 3r8/56
16 Fox Eranch neatr Socrum 1963-67 153 9117648 o Various cccasions
17 Saddle Creelk at Structure 1963-67 516 9/13763 0 Various occaslons
F-11 near Bartow
15 Peace RBiwer atc Barcom 1939-47 4140 Q24 4T 1.1 5/27/68
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Toler (1967) found fluoride concentrations in the Alafia and
Peace River basins to be abnormally high in the rivers. He
discussed the source, amounts, and effects of [luoride in the

streams in these two basins.

Ground-Water Data

Aquifers

Stewart (1966) provided the most recently published information
on the aquifers of Polk County. His work drew upon many previous
investigations of both the State in general and the Ridge area in
particular. Some of the Btuﬁies were concerned only with the phosphate-
bearing deposits of economic value, whereas others described the
entire geologic column., The ridge area is underlain by four aquifers,
as described by Stewart (1966) and discussed briefly below. These
aquifers are (1) the water-table aquifer, (2) the uppermost artesian
aquifer, (3) the secondary artesian aquifer, and (4) the Floridan aquifer,

Figure 3 shows the generalized geology and relation of the
aquifers in the study area. The stratigraphic nomenclature used
in this report conforms to the usage of the Florida Geological Survey.
It conforms also to the usage of the U. 5. Geological Survey, with
the exception of the Ocala Group and its subdivisions, and the
Tampa Formation of Miocene age.

The sandy and clayey surficial materials contain the water-table
aquifer, which is used for some small domestic gupplies but is
relatively unimportant as a source of water for other uses. The

aquifer sand is of Miocene to Holocene age.
13



The uppermost artesian aquifer does not underlie all the study
area. The pebble phosphate deposits underlying the surficial deposits
form this aquifer, which, like the water-table aquifer, is used only
for small domestic supplies,

Limestone of the Hawthorn Formation constitutes the secondary
artesian aquifer, which is confined by the clay of the Hawthorn and
Tampa Formations. The secondary artesian aquifer is a source of
water for domestic and small irrigation supplies.

The water-bearing characteristics of these aquifers are not
well known, and they are relatively unimportant as sources of supply.

The Floridan aquifer is the major source of water in the ridge
area and occurs within limestones of Eocene to Miocene ages. The
Suwannee Limestone, which underlies most of the Lakeland ridge
area constitutes the uppermost part of the Floridan. However,
locﬁlly, as indicated on figure 3, limestone of the Tampa Formation
is sufficiently connected hydraulically with the underlying rocks
to be included as part of the aquifer. In places where the Suwannee
Limestone is not present, the limestone units of the Ocala Group
contain the uppermost part of the Floridan aquifer. The base of the
Avon Park Limestone is for practical purposes the base of the aquifer.
Many wells in the Lakeland ridge area are terminated in cavities
in the limestone of the Floridan aquifer. Such wells characteristically
yield large volumes of water with small drawdown. Stewart (1966, p.
54-63) reports the location and depths at which solution cavities

are known to occur in wells drilled in Polk County.

14
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Hydraulic Properties of the Floridan Aquifer

Water-level changes in an aquifer are caused by recharge to
the aquifer, and discharge from the aquifer; both natural discharge
and withdrawal by pumping. The magnitudes of these changes are
governed by changes in the foregoing stresses and the hydraulic
properties of the aquifer.

The water-conducting capacity of an aquifer is called trans-
missivity and is defined as the rate at which water is transmitted
through & unit width of the aquifer under a unit hydraulic gradient.
The storage coefficient is the volume of water an aquifer releases
from or takes into storage per unit surface area per unit change
in head.

An indication of transmissivity is given by the specific
capacities of wells; that is, the quantity of water the well yields
for each foot of drawdown of the water level. Determination of
transmissivity from specific-capacity data has the disadvantage
of giving only a very localized estimate. In addition, well
characteristics greatly affect specific capacity. Stewart
(1966) compiled data on the specific capacities of 173
wells in Polk County, These values range from more than 2000
gpm per ft (gallons per minute per foot of drawdown) to less than

10 gpm per ft in the Lakeland ridge area. As Stewart (1966) pointed

out, the specific capacities could and did vary considerably for wells

a few hundred feet apart, especially where one of the wells tapped

a cavity system.
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Aquifer tests in which pumping rates are controlled and the
resultant drawdowns are measured in observation wells provide a
more relliable method for determining transmissivity and storage
coefficient, Values for transmissivity have been determined for
the Floridan aquifer in various parts of the state by such tests.
Menke, Meredith, and Wetterhall (1961) reported a value of 220,000
gpd per ft (gallons per day per foot) determined from tests near
Plant City, about 10 miles west of Lakeland. Stewart (1966) reported
a value of 1 million gpd per ft determined from tests northeast of Lake
Parker.

In February 1969, an aquifer test was made at the site of a
well west of Lake Parker. The pumped well was 650 feet deep and cased

to 200 feet below land surface. Five observ&ﬁion wells were used

in the test. Their depths and other pertinent data are shown

along with the test layout on figure 4. The data from this test
were aﬁalyzed, using a composite plot Dﬂ_;i versus s, where r is
the distance from the observation well totthe pumped well, in
feet; t is time, in days, from the start of pumping; and slis the
obzerved drawdown, in feet, at the corresponding time. The values

determined from this test indicate a transmissivity of 750,000 gpd per

ft and a coefficient of storage of 0.9 x 10-3. These values

~indicate the high water-transmitting potential of the Floridan

aquifer in this immediate area,

17
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Ground-water levels

The level to which water rises in wells penetrating an aquifer
forms an imaginary surface referred to as the pntentinﬁetric surface.
The altitude of the potentiometric surface varies locally in response
to both recharge to and discharge from the aquifer.

In June 1969, the potentiometric surface was mapped in the Lakeland
ridge area and is shown in figure 5. 'Ihis map indicates thét water
levels are highest northeast of Lakeland and lowest in the southwest
section of the study area. The potentiometric surface has beén
mapped by previous investigations including Stringfield (1936),
Stewart (1966), Pride, Meyer, and Cherry (1966), and Kaufman (1967).

Kaufman's (1967) comparison of the potentiometric surfaces
as measured in 1934, 1959-60, and 1965 showed as much as 50 feet of
decline in the Bartow-Mulberry areas from 1934 to 1965. The June
1969 map was compared with a similar map for June 1956 by Stewart
(1966, fig. 21), and the change in water levels in the Floridan
aquifer for this period is summarized on figure 6. This figure shows
that water levels have declined more than 20 feet in the southern
part of the study area and tha; the decline decreases toward the
north, Northeast of Lakeland water levels are nearly unchanged.

Water=-level declines in the Floridan aquifer during 1950-69
reflect the effects of increasing ground-water pumpage and deficiency
of rainfall. These effects are illustrated in figure 7, which shows
the water level in two wells near Lakeland, the city's monthly
pumpage, and monthly precipitation at Lakeland during 1950-69.

19
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Although Lakeland's pumpage is only part of the total pumpage

in the area, the trend of increasing ground-water withdrawal

for municipal use is paralleled by increased industrial and agricultural
withdrawals.

Water-levels can be expected to continue to decline as ground-
water withdrawals increase. These declines are the result of a cone
of depression, which is centered near Ft. Meade south of the study
area. The cone of depression will continue to enlarge until it
underlies an area sufficiently large for recharge to the aquifer
to balance the increased withdrawals.

Stewart (1966) estimated that recharge to the Floridan aquifer
was on the average 5 inches per year in the Peace River basin.

Based upon this estimate, recharge within the study area of 300
square miles is about 72 mgd (million gallons per day), which is
only slightly more than present estimates of minimum withdrawals
for 1968, These withdrawals are discussed later in this report.
Because only a part of the existing cone of depression is in the
study area, the estimates of pumpage and recharge do not reflect
total pumpage near the center of the cone nor recharge induced
outside the study area.

Quality of the Ground Water

Stewart (1966) and Pride, Meyer, and Cherry (1966) discussed
the chemical characteristics of ground water in Lakeland and the
SurrOuﬁding areas. Toler (1967) discussed the occurrence of fluoride
in underground water in the ridge area and found that concentrations

were not significantly high.
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The Lakeland ridge is underlain by aquifers that generally
supply good quality water. Cities in the area draw municipal supplies
from these aquifers, and at present the only treatment facilities
normally utilized are for aeration and chlorination. One of the
main concerns of these municipalities is deterioration of the water
quality.

Lakeland maintains 27 wells throughout the city and in nearby
communities from which public water supplies are drawn, The water
quality is generally good and meets water-quality standards for
interstate carriers established by the U. S. Public Health Service,
1962. However, most wells yield water that is hard, and some yield

water that contains objectionable quantities of‘hydrogen sulfide,

Hydrogen sulfide is a naturally occurring gas that imparts an
unpleasant taste and odor to water and can be detected by smell in
concentrations of less than 1 mg/l (milligrams per liter) (Hem 1970).
Hydrogen sulfide is not generally present in water from wells less
than about 450 feet deep, and its occurrence may be restricted to
certain zones in the geologic section. Water samples were obtained
from two wells recently drilled about one-quarter mile west of Lake
Parker for city supply. One of these wells was drilled to 920 feet
below land surface and cased to 660 feet (well 23, fig. 2). The
concentration of hydrogen sulfide in this water was negligible. Be-
cause the altitude of land surface for both wells is nearly the same,
the gas appears to be present in this immediate area somewhere in the
section between 650 and 920 feet below land surface, and, therefore,

between 150 and 400 feet below the top of the Avon Park Limestone.
24



Highly mineralized water is present at depths of about 1,500
feet below msl (mean sea level) in this area, or ahout 400 feet
below the top of the lLake City Limestone (Pride, Meyer, and Cherry,
1966). The depth to this highly mincralized water depends upon
the water level of fresh water in the aquifer and the characteristics
of the aquifer. High levels of fresh water cause the interface
between the [resh and highly mineralized waters to remain at relative-
ly greater depths. Long periods of excessive withdrawals that lower
water levels in the aquifer may allow ﬁpward movement of the poorer
quality water.

One method of monitoring water-quality changes is to measure the
change in specific conductance, which varies with the mineral content.
Instruments have been installed in a well near Mirror Lake in T.akeland
to measure and record hourly the specific conductance at two depths
in the Floridan aquifer (well 27, fig. 2). This installation is
diagrammed in figure 8. From June 1968 to November 1969 conductanée
at the lower probe (1,100 feet below land surface) ranged from
about 2,500 té 4,000 micromhos; the temperature changes were small
and averaged about 30°C. Conductance at the upper probe ranged
from about 400 to 1,000 micromhos, and the temperature averaged
about 27°C. The changes in conductance noted at the two depths
are probably due to the movement of water within the aquifer.

From 1955 to 1962, water samples for analyses were collected
from several wells in the study area. Some of these wells were
sampled again in 1969, and their locations are shown on figure 6., A

comparison of the earlier analyses with those of 1969 (table 2)

25
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Table Z.

Chemical analyses for selected wells in the Lakeland Ridge Area

Chemical constituents in milligrams per liter {Analyses by U, 5. Geological Survey)
{Water level: a, from recorder chart; e, estimated; m, measured. )
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shows no extensive deterioration of water quality. Specific conductance
of water from wells 1, 3, and 18 increased by more than 10 percent,
Wells 1 and 3 are within the area of 15-20-foot water-level decline,
and well 18 is within the area of 0-5 foot water-level decline (fig. B),
The specific conductance of water from the other wells throughout
the study area has not changed or has decreased by more than 10
percent. The depths and other information about these wells are
given in table 3.
Water Use

Ground-water is the principal source of water supply for
municipal, industrial, and agricultural use in Polk County.
Stewart (1963) recorded the location, pumpage rates, use, and
other informstion for 1,300 wells in Polk County. Table 3 lists
this information for some additional wells drilled in the Lakeland
ridge area since the previous survey. The locations of these
wells are shown on figure 2, where they are numbered serially. Table
4 is a list showing both the well serial numbers, as used in this
report, and the U. 5. Geological Survey well number based on the
latitude and longitude of the well location. This table is included
as a cross-reference. In addition Kaufman (1967) discussed the
amount of ground-water pumpage for large users in the Peace and
Alafia basins and showed graphically the increase in pumpage from
1934 to 1965.

The monthly variation in Lakeland's pumpage from 1950 to September
1969 can be seen in figure 7. This pumpage increased from 1,620 million
gallons in 1950 to 4,830 million gallons in 1968, or an average
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TABLE 3, Record of wells in the Lakeland Kidge Area.
Type of pump; T, turbine; €, centrifugal; 3§, Submersible Use: ©P3, public supply; 0, cbservaticn;
Type of power: E, slectric I, irvigation; M, induscrial;
{For additicoal wells in Polk Countw, See Stewarc, 1963 U, unused; H, private supply
= |5 Casing Messuring Point E Water level i 3
" ERE 5 o . .;F
o — = -~ 15 - o £l ES
o - fu~ = o oo | W o A = E
E] = Eolog|Eelie [ Rl T g Bl o o
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u — [TH gl EH 3 ) a@ | 5w I T clo| W e o
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= == o LT - u A o = 2 [
=1 - — = [SEE) E H| £
<
1 City of Bartow W. F. Hamilcon 1904 &0CY 6 7 - - 121 St 1948 [ TIE 400} PS $ity Mo, L
2 IMC Co. unicnown T TLoipo| 237 Top of casing 3 10| 21 2555 | - |- - |o
3 Citw of Lakeland 1 Q. W. Redgers 1536( 232} &| 90|Access hole io pump|l.0 125 81,50 6/6% | T|E - PS City He. 18
base
& Polk County H. Codwin 1955 325 41 163 - - 164 T 8/55 | T|E - u
5 ARC Eealty Layne Atlantic [ L948|1220|24 | 243 Top of casing 2 122 ] 33 S5S56 | -1 - |0
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1% W. W. Decson H, Godwin 1953 126f £] 7& - - 134 158 BlEE | O)F - | H
13 U563 H. Codwin 1955 51L) £ ] 283 Top of casing [3.6 135 27.0) 2/56] - |- - |
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Tahle 3. Record of wells in the Lakeland Ridge Area. continued.
. I -
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Table 4. Latitude-longtitude loecation numbers for wells used in this

report.

Well number Lacitude=longitude Number
in this report

1, 275353N-0815033.1
2. 275326N-0815858,1
3. 275751N-0815220.1
4, 275759N-0815813.1
5, 275959N-0815525.1
6. 280159N-0820156,1
7. 280254N-0815525.1
8. 280246N-0815704,1
9. 280227N-0815918.1
10, 280336N-0815128.1
11. 280325N-0815345.1
12, 280407N-0815443.1
13, 280503N-0815528.1
14, 280559N-0815748,1
15. ‘ 280529N-0815947,1
16, 280606N-0815232,1
' 17. 280614N-0815636.2
18, . 280702N-0815422,1
19, - 280727N-0820113,1
20. ‘ 280922N-0815412.1
21, 280416N-0815719.2
22. 280416N-0815719.1
23. 280420N-0815707.1
24, 280331N-0815726.1
25. 280344N-0815825,1
26, 280518N-0815758.1
27. 280244N-0815708.1
28, 275349N-0815138.1
29, 275752N-0815552,1
30. 275713N-0815646.1
31. 275731N-0815703.1
32, 275848N-0815605.1
33. 275826N-0820044.,1
34. . 275936N-0815741.1
35, 280151N-0815729.,1
36. 280120N-0815823.1
37. 280446N-0815537.1
38. 2B0449N-0815537.1
39. 280520N-0815856.1
40. 280613N-0815902.,1

30
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of 13.2 mgd in 1968. Although municipal supplies account for énly
part of the total ground-water pumpage in the study area, the trend
of increasing water use shown in figure 7 is paralleled by an
increasing demand for water by industry and agricultural operations.

In 1965, the most recent year for which data are available, the
estimated grdund—watef pumpage by phosphate mines in the combined
Peace and Alafia river basins was 72,000 million gallons (Kaufman,
1967). Assuming that water use 1s about the éame for each mine,
about 25 percent of this total is pumped from the Lakeland ridge
area by the phosphate industry. If pumpage for 1968 was about the
same as it was in 1965, the withdrawal for phasPhaté mining and
processing during 1968 was 18,000 million gallons, or an average
of 49 mgd.

Water use for citrus irrigation varies considerably both
annually and seasonally. In the study area, about 15,000 acres
were used for citrus cultivation in 1968, and about 40 percent of this
acreage is irrigated. Pumpage for citrus irrigatinn was about 1,950
million gallons in 1968, or an average of 5.3 mgd based upon the
estimated application requirement of 1 foot per acre annually
reported by Kaufman (1967).

In summatry, about 67.5 mgd was pumped from the aquifers under-
lying the Lakeland ridge in 1968. However, this is a minimum, as
only citrus irrigation, phosphate production, and Lakeland's
municipal pumpage were considered. This pumpage is expected to in-
crease with the continued growth of population and industry, and,

although the author has made no estimates [or the study area, the
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Florida Board of Conservation (1966) estimates the pumpage may reach

1,200 mgd by 1980 for the combined Peace and Alafia basins,
ADDITIONAL DATA NEEDED

Although considerable hydrologic data are available for the
Lakeland ridge area, this information is not of sufficient detaill
for use as a basis for decisions that would allow for optimum use of
the water supply.

The following data are needed:

a. The hydraulic characteristics of the aquifers and con-
fining layers and how they vary over the area.

b. The location of all wells yielding large quantities of
water and accurate water-use data.

¢, The quality of water at various depths in the aquifers.

d. The effects of rainfall variation on water levels in
the Floridan aquifer and its significance compared to

the effects of pumpage on water levels.
Summary

A considerable amount of hydrologic data are available for the
Lakeland ridge area. Lake-level and stream-flow data are calleéted
and published by the U. S. Geological Survey in cooperation with
local and state agencies. Climatological data are available through
the National Weather Service (U. S. Weather Bureau). The geologic
setting of the Lakeland ridge area has been studied and defined in

- previous investigations. Information that is currently available
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is adequate to define, in general, the hydrologic conditions of the
area. However, this information is not sufficiently detailed to
allow management decisions to be made for optimum use of the available
water supply or to identify possible alternatives for water-supply
developments.

Additional data are needed to define the hydraulic characteristics
of the aquifers and confining layers and how they vary over the area.
The location of wells of large vield and accurate water-withdrawal
data also need to be determined,

The levels to which the potentiometric surface will be lowered
by the anticipated increase in ground-water withdrawals can be
reasonably predicted with this information.

Presently the Floridan aquifer is not being dewatered.

However, the observed lowering of the potentiometric surface may
have other undesirable effects such as the increased hazard of up-
ward movement of poor quality water, which is of special concern
to municipal water users. Additional data are needed to define the
depths at which highly mineralized water occurs,

Ground-water pumpage in the study area is estimated to have been
at least 67 mgd in 1968. This pumpage is expected to increase
considerably as the population of the area grows and as industrial
and agricultural enterprises expand. The second phase of this
investigation is directed toward gathering and evaluating these
data, which are necessary to establish a sound basis for management

decisions.
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