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WATER RESOURCES OF THE MYAKKA RIVER BASIN AREA,
SOUTHWEST FLORIDA
By
B. F. Joyner and H. Sutcliffe, Jr.
ABSTRACT

The Myakka River basin area covers about 1,120 square miles (2,900
square kilometres) and includes all.of Sarasota County, and parts of
Manatee, Charlotte, Hardee, and DeSoto Counties. Most of the area
is less than 100 feet (30 metres) above mean sea level., Drainage is
poor in much of the area and rhere are many swamps along the poorly
defined stream channels.

Ground water in the Myakka River basin area is obtained from a water-
table aquifer and an artesian aquifer system consistiﬁg of several
paris, referred to in this report as zones 1 through 5. The water-
table aquifer is composed of layers of sand, shell, marl and phosphate
gravel, intermixed locally with sandy clay. The five zones of the
artesian aquifer are as follows: (1) zone-l, semi-consolidated shell,
clay, and limestone beds usually at depths less than 70 feet (21 metres)
and best defined in the Venice area; (2) zone-2, consolidated clay,
sandstone, and limestone of the upper unit of the Hawthorn Formation
below a clay layer, which is present only in the coastal area, at
depths of about 200 feet (61 metres); (3} zone-3, consolidated clay,
limestone, and sandy limestone of the lower 60 to 80 feet (18 to
24 metres) of the Hawthorn Formation and upper part of the Tampa Lime-
stone at depths ranging from 250 to 450 feet (75 to 140 metres); (4) zone-4,
the lower part of the Tampa Limestone, Suwannee Limestone and the upper

part of the Ocala Limestone between 500 and 700 feet in depth (150 to



210 metres); and (5) zone-5, dense dolomitic limestone and dolomite of
the Avon Park Limestone at depths of 1,000 to 1,500 feet (305 to 460
metres) below land surface.

Wells in the water-table aquifer usually yield less than 50 gallons
per minute (3.2 litres per second). The dissolved solids concentration
of the water is usually less than 500 milligrams per litre, except in
coastal areas and the peninsula west of the Myakka River estuary where the
the water is highly mineralized.

Yields from wells tapping zone-l are usually no greater than 30
gallons per minute (2 litres per second) in the Venice area. The quality
of zone-1 water is good except in the peninsula southwest of the Myakka
River estuary where the water also is highly mineralized. Water color
is sometimes high, especially where direct recharge occurs through beds
containing organic materials.

Zone-2? is the most highly developed aquifer in the heavily popula-
ted coastal areas. Yields as great as 200 gallons per minute (13 litres
per second) can be obrained from wells that penetrate all of zone-2. 1In
most areas, water of acceptable quality can be obtained from zone-2.
However, the fluoride or sulfate concentrations in the water from some
wells often eXceeds recommended limits for drinking water in the area,
Chloride concentrations as high as 15,600 milligrams per litre occur in

the peninsula southwest of the Myakka River estuary.



Wells tapping zone~3 yield as much as 500 gallons (1,900 litres)
per minute. The fluoride concentrations are usually high, ranging from
about 1.0 to 3.5 milligrams per litre. Concentrations of sulfate in
water from zone 3 often are high in the scouthern half of the area.

Zone-4 yields as much as 1,500 gallons (5,700 litres) per minute
to large diameter.wells. Except in the extreme northeastern part of
the area the water from zone-4 usually contains high concentrations of
fluoride and sulfate.

Zone-5 is the most productive aquifer in the area, but the water
is usually too highly mineralized for public supply except in the extreme
northeastern part of the area. The mineralization is sufficiently low,
however, that the water can be used for irrigation purposes or condenser
cooling.

Many non-tidal reaches of streams virtually go dry during the
late spring of most years. Floods occur frequently, especially in
low-lying areas, but most of the water runs off and cannot be

utilized because of a lack of storage.

Surface water derived from natural drainage is of good quality
during normal and high flows, except for the occasional occurrence of
high color and temperatures of about 329C (90°F) during the summer.
Low stream flows are often supplemented by waters having a high dissolved-

concentration derived from irrigation wells and domestic wastes.




Use of ground water in 1965 is estimated to have averaged
about 45 million gallomns (170,000 cubic metres) per day for
municipal, industrial, domestic and irrigation purposes. Use of
surface water is estimated to have been about 2.5 million gallons
(9,500 cubic metres) per day for public water supply and pasture
irrigation.

Water problems in the Myakka area include flooding, excessive
drainage, inadequate supply of water of suitable quality, pollution

and saltwater intrusion.



INTRODUCTION

Purpose and Scope

The purpose of this report is to describe the occurrence
and quality of surface and ground water in the Myakka River Basin
area, to report the amount of ground water used as of 1965, and to
define current and potential water-resources problems. Although
this report presents information about the distribution and variability
in the quantity and quality of the water resources, the major emphasis
is on the ground-water resources. The report provides background data
needed for use in planning more detailed quantitative studies of specific
problems. The investigation upon which the report is based began in
1963 under a cooperative program between the Florida Bureau of Geology
and the U.S5. Geological Survey, later supplemented by the city of Sara-
sota and Sarasota County. Finalization of the report was supported by
the Florida Department of Environmental Regulation.

Stage and discharge records from 54 streamflow stations and records
of about 400 wells were collected during 1963-66. The well data include
records of water levels, discharge, well construction, and driller and
geophysical logs. Twenty-one test wells were drilled as part of the in-
vestigation in cooperation with Sarasota County. Water samples were col-
lected for chemical analysis from streams and lakes and from wells. In-
formation on water used for agricultural, industrial, and public supply

purposes was obtained from an inventory made in 1965.
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Previous Investigations

The water rescurces of the area are described in numerous publi-
cations. Stringfield (1933) made a brief investigation of the ground-
water resources of Sarasota County in 1931 and 1932. Peek (1958)
investigated the ground-water resources of Manatee County and measured
the water levels in many wells in Sarasota County during his study.

Bishop (1960) reported on the fresh-water resources of Sarasota County.
Smith and Gillespie (1960), consulting engineers, prepared an interim
report on ground water for the city of Sarasota. Smalley, Wellford,

and Nalvern (1961 and 1963) consulting engineers, prepared two reports

for the Sarasota County Commissioners. Flippo and Joyner (1968) described
the low-flow characteristics of streams in the basin. A brief summary

Of their findings is presented in this report.

Other investigators have included parts of the Myakka River basin
area in geologic and hydrologic studies. Stringfield (1966) reported
on artesian water in Tertiary limestone in the scutheastern United
States. Collins and Howard {1928), Black and Brown (1951), Wander
and Reitz (1951), and the Florida State Board of Health (1960, 1964)
give information about the chemical quality of water in the area.

The reference list at the end of this report includes other investigations

for the area.



DESCRIPTION OF THE AREA
Location

The Myakka River basin area covers about 1,000 mi2 (2,590 kmz)
of land and about 120 miZ (310 ka) of bays and keys bordering the Gulf
of Mexice in southwestern Florida (fig. 1). The area includes
all of the Myakka River basin, part of the Peace River basin
nerth of Charlotte Harbor, and about 20 small coastal basins and
keys between Charlotte Harbor and the city of Sarasota. The ﬁorth and
east boundaries are roughly coincident with the Myakka River basin
drainage divide. |

Topography and Drainage

Most of the Myakka River basin area is in the Coastal Lowlands
topographic region of Florida (Cooke, 1945, p. 8), in the Atlantic
Coastal Plain Province. About 11 mi? (29 kmz) in the extreme head-
waters of the Myakka River basin is in the Central Highlands region,

The topography of the area is characterized by a seriles of gently
sloping marine terraces which were developed during former stages of
sea level. Maximum altitude is 116 ft (35 m) in the northeast part of
the area where the oldest tefraces have been dissected inteo low rolling
hills. The southwestern half of the area is less than 20 ft (6 m)
above sea level (fig 2) and has little local relief.

The larger streams anc canals that make up the drainage system of
the Myakka River basin area are shown in figure 2. The natural streaﬁ
channels form a poorly developed drainage system. Large swampy areas

border many channels,
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In the broad flatlands most natural drainageways are shallow sloughs
which range in width from a few feet to more than one mile, The Myakka
River channel is the only one that is well defined and naturally entrenched
throughout its course. Some of the coastal areas, including mest of
the keys, are just above sea level and have no recognizable stream
channels.

Many sloughs and swampy areas have been drained by ditches and
canals. The agricultural areas in the upper Big Slough, Phillippi
Creek, and Cow Pen Slough basins, and the reéently developed residential
areas, such as Port Charlotte, have undergone extensive drainage

changes.

Below an altitude of about 60 ft (18 m), hundreds of shallow
depressions dot the landscape. TFew of these depressions are the sites
of perennial ponds or lakes, but all, unless drained by canals, hold
water during wet weather.

The Upper and Lower Myakka Lakes are the largest lakes in the
area and have a combined water surface of about 1,380 acres (558‘ha2)
at lake levels of 13.6 and 9.9 ft (4.1 and 3.0 m) above msl respectively.
The Tatum Sawgrass, a 4,300-acre (1740 haz) marsh several miles northeast
of Upper Myakka Lake, is several feet above the normal lake level (15-20 ft

or 5> - & m above msl). This marsh is flooded only when rainfall is

exceptionally heavy.

11



HYDROLOGY

The source of all fresh water in the Myakka River basin area is
rain falling either on the immediate area or on adjacent areas.
Most of the rain that falls on the area evaporates. The rest begins
to move toward the sea either over land or beneath the ground surface.
The water that remains on the surface may be stored temporarily in
lakes, ponds, or sloughs, or may flow in streams toward the sea. The
water that filters into the ground and reaches the zone of saturation
becomes ground water. Rain falling through the atmosphere picks up
small quantities of dust particles, atmospheric gases, exhaust gases,
and wind-blow salts which affect the water quality.

When rain reaches the earth, it begins to dissolve or pick up in
suspension some of the materials contacted. The extent of
solvent action depends largely upon the type of mineral contacted,
its susceptibility to chemical and physical attack, contact time, and
the chemical composition of the water itself. Surface waters in the
Myakka River basin area generally contain only small amounts of
dissolved solids. They are often highly colored from contact with
leaves and other decaying vegetation in swampy areas and stream
channels. Ground water on the other hand, is usually low in color,

but contains an appreciable amount of salts dissolved from earth

materials.
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Rainfall and Evapotranspiraticn

The unweighted average mean annual rainfall for 33 years at
6 stations in and near the Myakka River basin area is 54.3 in (1380 mm)
(fig. 3) . Rarely is annual rainfall less than 40 in (1,020 mm) or
more than 70 in (1,790 mm).

Rainfall shows a marked seasonal distribution, about 60 percent
of the annual rainfall occurs in June through September (fig. 3). Most
of the summer rainfall is associated with convective thunderstorms
that are usually localized, of short duration, and produce high-intensity
rainfalls, Tropical depressions and hurricanes may produce heavy rain-~
fall lasting several days during the summer and fall. Hurricane records
(U. 8. Army, Corps of Engineers, 1961, p. 18) indicate that on the average
there is about a 20 percent chance that a hurricane will pass within
50 mi (80 km) of Sarasota each year.

The dry season is from October to May. Often, in the late spring,
no measurable rainfall will occur for 60 days or more. The dry season
is the irrigation season for truck crops and citrus and also the
period of peak population in this area, Therefore, October to May is

the time of high water use and water consumption.

13
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A wide range of rainfall conditions occurred during the
investigation. The storm of September 20-21, 1962, which occurred
before most project stream—gaging stations were in operation, produced
a 2-day rainfall of such magnitude as may be expected only once every
20 to 60 years (Miller, 1944). Widespread flooding resulted from this
heavy rainfall. On the other hand, the areal rainfall for December 1964
to May 1965 was 29 percent of the mean, resulting in a mild drought.

The amount of water lost to evaporation and transpiration in
humid areas, such as the Myakka River basin area, is largely a function
of air temperature. Data collected by the National Weather Service
indicate that the mean annual air temperature in the Myakka River basin
area is about 73.2°F (22.9°C). The annual means at the various
temperature recording stations in the area are all within 1.2°F (0.7C)
of the areal mean. Mean daily temperatures range from 84°F (29°C)
in summer to 61°F (16°C) in winter. Temperatures as high as 104°(40°C)
and as low as 19°F (-7.2°C) have been reported.

Temperatures below 32°F (0°C) may be expected about 2 to 4 times each
winter; the frequency depends upon the location within the area.
Along the coast, temperatures are slightly higher in the winters and

lower in the summers than they are in the interior.

15



The moderately high temperatures result in a large amount of
evapotranspiration. Average annual evapotranspiration is estimated
to be 35-40 in (89-102° mm), based on the difference between rain-
fall (about 54 in or 1,370 mm) and runoff (about 14 in or 360 mm)
plus ground-water .recharge (about 1 in or 25 mm). Average annual
lake evaporation is estimated to be 52 in (1,320 mm) (Kohler and others,
1959, pl. 2}, and evapotranspiration losses from the numerous predom-—

inately wet-weather vegetation-filled ponds in the area probably exceeds

60 in (2,800 mm) a vyear.

16



Ground Water

Geologic and Hydrogeologic Units
In the Myakka River basin area, ground water occurs both under artesian
and nonartesian (water-table) conditions. An agquifer is under artesian con-
ditions when the water is confined; that is, when water levels in wells that

tap the aquifer stand above the top of the aquifer. The water in the artes-
ian aquifers is confined above and below by relatively impermeable beds.
Nonartesian, or water-table, conditions occur where the uppér surface of

the zone of saturation, the water table, is unconfined, and is at atmos-
pheric pressure. The water levels in wells tapping the water-table aquifer
are, in general, at the same height as the water table.

The Myakka River basin area is underlain by deposgits of clastic rocks
such as sand, clay, marl, and gravel, of late Tertiary and Quaternary age.
These deposits are, in turn, underlain by limestone and dolomite (Table 1).
Water in the clastic deposits is contained in the spaces between the con-
stituent grains, whereas much of the water in the limestone and dolomite
occurs in fractures and solution cavities. These fractures and solution
cavities in limestone and dolomite are best developed in zones that are at
or near the contacts between the formations. Each of these zones is normally
not more than 40 ft (12 m) thick, and they may overlap a formation boundary
and encompass parts of two geologic units. In all, five such zones are
recognized in the Myakka River basin area. Their relation to the geol-
ogic units is summarized in table 2. The lowermost of these five zones,

numbers 3 through 5, together with their confining beds, constitute the

Floridan aquifer to the extent that it can be identified in this area.
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Table 1.--Geologic units penetrated by water wells in the Myakka
River basin area.

System | Series Formation Characteristics Thickness
(feet)}
o
1+ oo
. =T
@ (]
P} o0
= o .
) £ 0 Surface [Sand and sandy clay, fossi-
0 ﬁim sand and liferous, alluvial deposit. 0 - 100
g L terrace
& [= T depcesits
@
5 Limestone, sand, and gravel
3 Caloosahat-| quartz and phosphate, fos-
5 chee Marl silifercus, including bone 0 - 10
r fragments.
1 o
o B a5 Sand and gravel, gquartz and
; b o = Bone Valley} phosphate, c]aygy, fossil-
RS b= Formation iferous, including bone 0 - 200
Pod ® fragments.
[T o
& ﬁ 5 Clay, green, sandy; clay,
8 green angd gray,; limestone,
o Tamiami tan; sandstone, gray; phos- 0 ~ 50
o Formation phate pebbles abundant near
base. Local dark-gray waxy
clay ("Venice Clay") at
base.
Clay and limestone, gray
green and blue, phosphatic;
Hawthorn interbedded with fossilif- 200 - 400
Formation erous, sandy limestone,
@ silt and sand.
=
@
o
3 Limestone, white gray, and
= Tampa tan, sandy, generally hard,
Limestone | dense, phosphatic, partly 100 - 300
silicified, fossiliferous,
solution cavities.
w
3 Limestone, light-colored,
S Suwannee granular, scft to hard,
) Limestone| porous, crystalline, dolc- 120 - 420
a mitic, very fossiliferous.
o
Limestone, light-colored,
granular, soft, chalky,
Ocala interbedded with porous,
Limestone| hard, dense, fossiliferous 300 - 400
limestone and thick, brown,
o crystalline, delomitic
E limestone.
o
& Limestone, light-colored,
tan and brown, granular,
Avon Park soft te hard, very porous, 600 - 700

Limestone

interhedded with fossilif-
erous, crystalline lime-
stone and dolomitic lime-
stone.
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Table 2.——Zonal subdivision of the artesian aquifer system underlying

the Myakka River basin area.

Geologic Unit

Use

Well Yields

Principal
artesian

"Floridan aquifer", (as defined by Parker and others,

189).

1955, »p.

Tamiami Formation

"Venice Clay"

Widely used in the
Venice-Englewood area
for domentic and public
supplies; elsewhere
usually cased off.

Up to 150 gal/min.

Confining laver

Upper unit of the
Hawthorn Forma-
tion

Highly developed in
coastal area for
domestic, public supply
and home irrigation.

Upper part,

25-30 gal/min.
Lower part,

up to 200 gal/min

Confining lavyer

Lower unit of the
Hawthorn Forma-
tion.

Tampa Limestone

Widely used for irri-
gation.

Average,
250 gal/min
Up to 500 gal/min

Confining laver

Suwannee Limestone

Ocala Limestone

Widely used for
irrigation.

500-1,500 gal/min

Confining layer

Yields little
water

Avon Park Limestone

Used only where large
yields needed, mostly
for irrigation.

1,500-2,000
gal/min
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The depth at which any particular rock unit and corresponding water-
bearing zone is encountered varies widely over the area because of varia-
tions in the thickness and dip of the units. These variations are illus-
ted on the sections shown on figures 4 and 5. The location of the sec-
tions is shown on figure 6. The wells for which data are included in
this report have been numbered serially. The U.S. Geological Survey
Site Identification Number for each of these wells is listed in a ta-
ble at the end of the report. The formation contacts were determined
from electric and gamma-ray logs of wells and verified by examination
of cuttings from key wells. The sections show that the formations gen-
erally dip to the scuthwest; but local variations in dip occur. The
variations may be due in part to faulting, but structural control data
are insufficient to determine the presence or position of actual faults.

The deeper units are not shown on the sections because of insuf-
ficient data. The Avon Park Formation, the upper part of the deepest
water-bearing zone penetrated by wells, ranges from about 1,000 feet
(300 m) below land surface in the north and east to about 1,500 feet

(460 m) below in the south and west.

Water-Table Aquifer
The water—-table aquifer consists of Quaternary deposits, the Cal-
cosahatchee Marl, and the Bone Valley Formation of Pleistocene and Plio-
cene age. It underlies the entire basin and consists of layers of sand,
shells, marl, phosphate gravel, and organic material intermixed locally
with sandy clay. The aquifer ranges in thickness from a few feet along

the coast and on the keys to more than 100 ft (30 m) in the eastern part
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of the area, and has a wide range of productivity related to the type of
the materials cof which it is composed.

The water-table aquifer was virtually undeveloped in 1966 yet has
the greatest potential as a dependable water supply because of the east
with which it can be recharged by precipitation. It also has the great-
est potential for contamination from surface sources. Most of the wells
that tap the water-table aquifer are small-diameter drive-point wells,
particularly in the interior of the basin. Limited use is made of the
water—table aquifer on some of the keys where several wells often are
installed for a single supply. By the use of several widely spaced low-
yield wells instead of one well with a high yield, drawdown in an indi-
vidual well can be reduced; this is an important consideration in the
control of saltwater intrusion into the aquifer. Many small-diameter
drive-point wells are used for watering livestock. A few irrigation

wells, 3 to 4 in (76 to 100 mm) in diameter are

24



completed with open end. Some of these wells yield as much as
50 gal/min (3 1/s8). Yields of as much as 100 gal/min {6 1/8) could
be obtained from screened or gravel pack wells.

The water-table aquifer is recharged locally under both natural
and artificial conditions. Natural recharge occurs as direct
infiltration of rainfall and as upward leakage from the underlying
artesian aquifers where the altitude of the potentiometric surface
of the artesian aquifer is higher than that of the water-table aquifer.
Recharge alsco c¢ccurs as influent seepage from streams that are at
high stage. Artificial recharge cccurs from streams ponded behind
control structures, infiltration of irrigation water, discharge from
septic tanks and the infiltration of water from uncapped flowing
wells.

Discharge from the water-table aquifer occurs under both natural
and man-induced conditions. Natural discharge occurs by evapo-
transpiration; seepage into ponds, canals, and streams; and downward
leakage in the underlying aquifers. Downward leakage can take place
only where the water table is higher than the potentiometric surface
of the underlying artesian aquifers. Man-induced discharge results from
pumping from wells and draining of water intc deep ditches constructed

in the agrieultural areas to control the depth to the water table.
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The depth to the water table in the Myakka River basin area
ranges from less than 1 ft (0.3 m) to more tham 15 ft (4 m) below
land surface. In most places the depth to the water table is less
than 8 ft (2.5 m) due to the low topographic relief of the basin. 1In
the extreme northern and northeastern parts of the basin, adjacent to
well-defined drainage channels, the water table may be more than 15 ft
(4 m) below land surface, particularly during exceptionally dry periods.
The water table lies fairly close to land surface on the keys.

Water levels in the wells that tap the water-table aquifer
generally fluctuate seasonally in response to variations in recharge
and discharge. That 1s, the water levels decline to a low during the
dry spring months and recover generally during the wet summer months
to a seasonal high. Water-level fluctuations shown on figure 7 are

characteristic of the water-table aquifer.
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Water obtained from the aquifer is generally of acceptable quality

except where saltwater intrusion has taken place near the coast and in

the peninsula south and west of the Myakka River estuary (fig. 8). The

water in the interior part of the area of investigation generally meets

the criteria of the EPA (Envirommental Protection Agency) for public

water supply (National Academy of Sciences and National Academy of

Engineering, 1973). Some constituents in raw water in the peninsula

and coastal areas occur in concentrations that exceed these criteria.

The principal problem constituents and the EPA criteria are listed below:

Water-quality criteria for selected constituents

Recommended
Constituent limit
(mg/1)
Sulfate 250
Chloride 250
Fluoride 1.6
Iron .3
Color als

a Platinum-cobalt

units
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Most water in the water-table aquifer underlying the peninsula
and along the coast is highly mineralized (fig. 8). Chemical charac-
teristics of the water from well 3 near Placida indicate intrusion of
saltwater. In well 9, which is 5 mi (8 km} inland from the Gulf,
chloride and dissolved-solids concentrations of the water are also above
the recommended limits for drinking water. This well, hbwever, may be
contaminated by leakage from an artesian aquifer. In many places along
the coast, the dissolved-sclids concentration of water from wells
approaches that of seawater. However, a few wells in shell beds on the
Keys yield small quantities (5-10 gal/min or 0.3-0.6 1/s) of potable
water. Some wells that tap the shallow shell and sand beds south of
Sarasota yield water with about 2 mg/l of iron.

Well 7 at Erglewood and well 13 (fig. 6) near U.S. Highway 41 at
the Myakka River are public-supply wells for the Englewood Water District
and a private utility, respectively. Except for a color of 100 units,
water from well 7 is of excellent quality. Water from well 13 contains
high concentrations of iron (1.42 mg/l), dissolved solids, sodium, and
chloride. The high sodium and chloride concentrations indicate salt-
water intrusion from the Myakka River estuary or from the stream drain-
ing Warm Mineral (Salt) Springs. Well 13 is being pumped at a rate of

66 gal/min (4.2 1/s).
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Artesian Aquifer System

In the Myakka River basin area, the artesian aquifer system is com-
posed of filve separate and distinct producing zones. These zones have
been identified in the rock sequence between the base of the water-table
aquifer and the base of the Avon Park Limestone (table 2), The identifi-
cation of these zones is based on their stratigraphic position, lithology,
productivity, water level, and the chemical quality of the water produced
from them. Test-drilling procedures developed for this study permit
ldentification of the producing zones (Sutcliffe and Joyner, 1968); the
zones were further defined by test drilling in Sarasota's well field
near Verna and by the use of packer tests as described by Sutcliffe and
Joyner (1966). Zones 3 through 5 are in that part of the limestone-
dolomite sequence that is occupied by the Floridan aquifer elsewhere in
the State, except that, in general, the base of the Floridan aquifer, as
defined by Parker and others (1955), includes parts or all of the Avon
Park and Lake City Limestones. In the Myakka area, no wells have pene-
trated the Lake City Limestone. The upper part of the Hawthorn Formation
where here includes zone-2 (table 2) generally is not considered a part
of the Floridan aquifer at other locations in the State.

The separate zones are difficult to distinguish using water-level,
productivity and water-quality information from production wells, because
most of these wells are cased only to the first hard-rock stratum, usualiy
to depths less than 200 £t (61 m). Thereafter, the wells are usually

open hole through more than one zone, and the water pumped from the wells
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comes from all zones penetrated by the open hole. As a result, informa-
tion obtained as the well is being drilled and changes ohbserved as the
well enters each zone better define the characteristics of each zone and
the differences between zones than information obtained after completion
of the well. Every effort was made to collect data from wells as they
were being drilled and these data, along with those from the previously
mentioned testing programs, were used to define the following artesian
zones.

Artesian Zone-1

Zone-1 consists of the semiconsolidated shell, clay, and limestone
beds of the Tamiami Formation which lie between the base of the Bone Val-
ley Formation and the so-called 'Venice Clay" of local usage. The "Venice
Clay" is in the lower part of the Tamiami Formation. The zone underlies
the coastal area from Sarascta to Placida and extends inland 10 to 12 mi
(16 to 19 km). This zone 1s widely used in the Venice area for domestic
and public supplies. Wells 2 to 3 in (50 to 75 mm) in diameter that are
equipped with centrifugal pumps produce as much as 30 gal/min (1.9 1/s)
from the zone. The water level of zone-1 is generally less than 10 ft
(3 m) below land surface except on the highest ridges.

Water Quality.--Water of acceptable quality for domestic and public

supply is obtained from wells. that tap zone-1 except in the peninsula
south and west of the Myakka River estuary. The following table lists
some constituents and their concentrations in water from well 42 near
Phillippi Creek and well 3 at Placida, on the peninsula. The locations
of both wells are shown on figure 6. The table shows the contrast id

chemical quality.
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Constituent Well 42 Well 3
(Concentrations in milligrams per litrej

Dissolved solids 380 a27,000
Sulfate 4 1,900
Chloride 35 . 15,000
Fluoride .5 .6
Hardness 290 5,000

a estimated

High concentration of several comnstituents in the water from well 3
makes it unsuitable for most purposes. Water from well 42 is chemically
similar teo water from other test wells at Osprey and in the south-central
part of the study area that tap zone-1. Water samples from all the wells
there meet the EPA criteria for public water supplies. In a sample from
well 12.(fig. 6) dissolved solids concentration was 580 mg/l. High color
in water from well 12--45 units--is probably caused by the water moving
downward through the overlying shell beds to the recharge zone. These
shell beds are rich in organic material.

Some of the wells supplying Englewood, Venice and two subdivisions
in the Venice area produce water from zone-l. Except for high color, this
water 1s of good quality. Analyses of water from wells 6 and 14, tapping

zone-1 in the Englewood and Venice areas are listed in table 3.
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TABLE 3.--Analyses of water from wells 6 and 14, tapping Zone-1
in the Englewood and Venice area. (Analyses by U,S.
Geological Survey; in milligrams per litre except spe-
cific conductance, pH, and color.)

Well 6 14
Date of collection January 7, 1965 January 8, 1965
Depth of well (feet) 82.5 64
Silica (51i0%2) 16 22

Iron (Fg) .06 11
Calcium (Ca) 96 72
Magnesium (Mg) 6.2 55
Sodium (Na) 25 37
Potassium (K) 1.6 1.4

Bicarbonate (HCO3)

Sulfate (SO4) .0 .0
Chloride (Cl) 50 130

Fluoride (F) .0 .0
Nitrate (NOg3) .0 .0
Phosphate (PO,) 2.3 .0

Dissolved solids

Calculated 340 557

Residue 408 ——
Hardness | 265 405
Specific conductance

(micromhos/cm at 25°C) 561 1,040
pH 7.5 7.5
Color 40 40
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Artesian Zone-2

Zone-2 1s the most highly developed artesian zone in the
populous coastal area. It furnishes most of the water used for
domestic, home irrigation, and public water supplies. Zone-2 con-
sists of the permeable beds in the upper unit of the Hawthorn
Formation. These beds underlie the area at depths ranging from
65 to 250 ft (20 to 76 m) below land surface. The zone thickens
toward the southeast, The zone is overlain by the so-called 'Venice
Clay" of the lower part of the Tamiami formation wherever the clay
is present. Elsewhere the zone includes the lower part of the
Tamiami Formation and is overlain by deposits which have low
permeability.

Along the coast, zone-2 is tapped by 22 public water-supply
wells. The city of Sarasota derives about two-thirds of its average
daily pumpage of 3.86 Mgal/d (15,000 m3/d) from the zone. The zone
is also the source of 40 percent (0.2 Mgal/d) (800 m3/d) of city
of Venice's average daily pumpage. Because other public supply
systems use wells that produce from zones 1 and 2, the quantity of
water being produced from zone 2 alone is difficult to estimate,

Small-diameter wells (2 in or 50 mm), that tap only the upper
part of the zone may produce 25 to 30 gal/min (1.6 to 1.9 1/s).
Higher yields are generally obtained from wells pentrating more of
the zone. Larger wells (up to 6 in or 160 mm in diameter) that

fully penetrate the zone produce as much as 200 gal/min (13 1/s)

with about 20 ft (6 m) of drawdown.
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The water level in zome-2 fluctuates in response to withdrawals.
In areas where withdrawal is concentrated, such as in the housing sub-
divisions near the coast, water levels may decline 20 ft (6 m) or more
during extended dry periods. This decline has caused many domestic
ugers to be without water when the water level in their wells drop be-
low the lift capacity of the shallow-well pumps. Ewven in rural areas,
water levels in zone-2 may fluctuate substantially (fig. 9) in response
to pumping of irrigation wells.

The level in well 35, near a housing subdivision, declined about 24
ft (7 m) from early fall of 1966 to spring of 1967. The level in well
24, in a rural area, declined about 5 ft (1.5 m) during the same period.

Water-Quality--Water~quality deteriorates with increasing depth

within zone~2. The maximum and minimum concentrations of selected chemi-
cal constituents in water sampled collected during drilling test wells
are shown on figure 10. In some areag, fluoride, chloride, and sulfate
concentrations exceed the recommended standards for public supply (table
2b). So, these constituents are usually the controlling factors in de-
termining the potability of the water in this zone. Chloride concentra-
tions are excessive only in the peninsula southwest of the Myakka River

estuary.

Fluoride in concentrations greater than 1.6 mg/l ocecur throughout zone-
2 in the extreme part of the study area, and in the lower part of this
zone in the southwestern part of the area. In water samples collected

from zone-2 from test well 65, near Myakka Head, flucride was at least
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1.6 mg/l. High fluoride concentrations in water from wells in the
southwestern part part of the area can be avoided by tapping only the
shallower parts of the zone. For example, fluoride concentration in
water from zone-2 from 37~125 ft (11-38 m) was less than 1 mg/l in test

well 23 (fig. 6) near Osprey. Below 125 ft (38 m) the fluoride concen-

tration was 2 mg/l, in well 23,
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Sulfate concentrations were in excess of 250 mg/l in all
water samples collected from test wells 31 and 35 (fig. 6) that tapped
zone 2. Wells 3, 4, and 23 (fig.6) also contain water with high concen-
tration of sulfate at some depths, For example, at well 3 the
sulfate concentration of water was 2,000 mg/l at 84-97 ft (26-30 m):
but only 38 mg/l at 186-212 ft (57-65 m). Therefore, in these
areas high sulfate concentrations can usually be avoided in wells
tapping zone~2 by casing out those intervals (84-97 ft for well 3)
that yield water with high sdlfate.

Chloride concentrations in the water from zone~2 are less than
250 mg/1 in the peninsula southwest of the Myakka River estuary.

Well 3 had the highest concentration recorded for the aquifer,

16,0C0 mg/l. This sample was obtained from within the aquifer interval
B4 to 97 ft (26-30 m) below land surface. The concentration was |
substantially less but still high (2,700 mg/1) in a sample collected
from a deeper interval, 136-184 ft (41-56 m), below land surface.
Although this.chloride concentration greatly exceeds that recommended
for public water supplies, it is well with the range for use by most
desalinization processes.

Dissolved-solids concentration exceeded 2,000 mg/l in all
samples taken from zone 2 in the peninsula southwest of the Myakka
River estuary. A sample of water from well 3, collected from zone=2
within the interwval 84-97.ft (26-30 m) contained 28,200 mg/l of
dissolved solids., However, at 186 to 212 ft below land surface,
wéter was found whose dissclved-solids concentration was only 4,500
mg/l which is suitable for desalting. Dissolved solids in water from

the lower part of zonme 2 in well 23 exceeded 1,000 mg/l.
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Artesian zone-3

Zone-3 includes the permeable rock in the lower part of the
Hawthorn Formation and the upper part of the Tampa Limestone
(table 2). The zone consists of sand, sandy limestone, clay and hard
limestone streaks that contain dark phesphatic pebbles throughout,
This aquifer underlies the entire Myakka River basin area. The
depth to the top of the aquifer increases from about 250 ft (76 m)
below land surface in the northeast to about 450 ft (140 m) in the
southwest.

Zone—3 is widely used as a source of irrigation water and yields
as much as 500 gal/min (32 1/s) to individual wells. Test wells
tapping this unit in the northeastern part of Sarasota County yielded
250 gal/min (16 1/s) with 90 ft (27 m) of drawdown. A few wells that
tap both zone-2 and-3 produce 1,500 to 2,000 gal/min (95 to 126 1/s)

with 90 ft (27 m) of drawdown.
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Water Quality.--The fluoride concentration in water from zome-3 in

most of the area generally is high. For example, of the eight wells
whose locations are shown on figure 11, all yielded water whose maximum
fluoride concentrations, on the basis of recurrent sampling, were 1.7
mg/l or more. The minimum fluoride concentration was 1.0 mg/l or less
for four of the eight wells., In general, water from zome-3 can be used
for drinking by constructing wells that are open to both zones 2 and 3,
thereby diluting zone-3 water with zone-2 water which is slightly less
in fluoride concentration. The city of Sarasota uses water from.zones
2 and 3 near Verna for their public supply. Fluoride concentration of
mixed water is 1.5 mg/l; that obtained from zone-3 at Verna is 3.7 mg/1.
In general, where the fluoride, sulfate, and chloride concentra-
tions in water from zone-3 meet drinking water standards, it is usable
for public supply. Results of test drilling indicate that, in general,
these standards are more readily met by water in the upper part of the

zone than water from the lower part, particularly in the central segment

of the Myakka River basin area.
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Artesian zone-4

Zone~4 underlies all of the Myakka River basin area and consists
of the lower part of the Tampa Limestone, all of the Suwannee
Limestone and the upper part of the Ocala Limestone. The depth
to this zone ranges from about 500 ft (150 m) in the northeast to
about 700 ft (210 m) in the south and probably to greater depths
in the southwest. The zone consists of two segments, an upper and
lower, separated by a less permeable layer of limestone and white
clay. Caliper logs of wells that penetrate this zone indicate that
the upper segment is generally about 50 to 60 ft (15 to 18 m) thick
and lies within 20 to 40 ft (6 to 12 m) of the top of the Suwannee
Formation and that the lower segment is 30 to 50 ft (9 to
15 m) thick. The logs show that the less permeable layer is 30 ft
(9 m) thick. Geophysical logs of wells indicate that in some parts
of the area the two segments may be sufficiently Intercomnected
vertically to form a single hydrologic unit.

Zone-4 is one of the most productive of the artesian zones,
and most large diameter irrigation wells that tap it yield 500
to 1,500 gal/min (30 to 95 1/s). In the mid-1920's, many small
diameter wells were drilled into the zone to provide water for
truck farms. In the Sarasota area, these wells originally flowed
as much as 450 gal/min (30 1/s). However, water levels in all
wells that now tap the zone are below land surface, and wells

require turbine pumps in order to obtain large yields.
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Water levels in this zone fluctuate markedly in response to large
seasonal withdrawals for crop irrigation; For example, the marked decline
in 1967 (fig. 12) is the result of an unusually dry winter and spring dur-
ing which time almost constant pumping was required for irrigation. With
a return of wet weather inmid-May pumping ceased, and water levels recover-
ed rapidly. During the next growing season, pumping again lowered levels
substantially,

The hydrograph for observation well Sarasota 9 (well 41, fig. 12), a
long-term observation well open to zones 2, 3, and 4, shows a net decline
in water level during high water-level periods of about 2.5 ft (0.8 m) dur-
ing 1960-67. The other wells shown on fig. 12 are open to zones indicated.

Water Quality.--In water from zone-4 in the central and coastal areas

sulfate and fluoride concentrations generally are in excess of 250 and 1.5
mg/l, respectively, In the southwestern part of the area, well 5, 1,031 ft
(314 m) deep and which is open to the depth interval 80 to 1,031 ft (73 to
314 m) yields water containing as much as 3,600 mg/l of chloride.

As with zones 1, 2, and 3, zone-4 yields water of better quality in the
northeastern part of the area than elsewhere in the area. Of all the wells
plotted, numbers 32, 38,‘54, 55, and 65 tap zone~4 only. The others tap
zones 2, 3, and 4.

Water in zone-4 in the extreme northeastern part of the area (well 65,
fig. 13) meets EPA quality criteria for public supplies. Elsewhere in the
northeastern part, sulfate and fluoride concentrations usually can be main-

tained below 250 mg/1 and 1 mg/l, respectively, if wells are constructed

so0 that water from zone-4 is diluted with water from zones 2 and 3.
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