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INTRODUCTION

The intermediate aquifer system within the Southwest Florida Water
Management District underlies a 5,000-mi? area of De Soto, Sarasota, Hardee,
Manatee, and partps of Charlotte, Hillsborough, Highlands, and Polk Counties.
It occurs between the overlying surficial aquifer system and the underlying
Floridan aquifer system and consists of layers of sand, shell, clay, calcare-
ous clays, limestpne, and dolomite of the Tamiami Formation, Hawthorn
Formation, and Tampa Limestone of late Tertiary age. The intermediate aquifer
system contains one or more water-bearing units separated by discontinuous
confining units (Duerr and others, 1988). This aquifer system is the princi-
pal source potable water in the southwestern part of the study area and is
widely as a pource of water in other areas where wells are open to the
intermediate aquifer system or to both the intermediate and Floridan aquifer
systems. Yields of individual wells open to the intermediate aquifer system
range from a few gallons to several hundred gallons per minute. The volume of
vater withdrawn from the intermediate aquifer system is considerably less than
that withdrawn from the Floridan aquifer system in the study area (Duerr and
others, 1988).

In areas vhere multiple aquifers exist in the system, wells open to all
aquifers were selected for vater-level measurements whenever possible. The
water levels along the northern boundary of the intermediate aquifer system
generally reflect levels similar to the underlying Floridan aquifer system
because, there, the low permeability confining material commonly at the base
of the intermediats aquifer system is either absent or discontinuous, permit-
ting direct hydraulic connection. In the southwestern and lower coastal
region of the study area, two aquifers are present that have intervening
confining units in the intermediate aquifer system (Wolansky, 1983): the
Tamiami-upper Hawthorn aquifer and the underlying lower Hawthorn-upper Tampa
aquifer. Lateral boundaries for the Tamiami-upper Hawthorn aquifer are
undetermined because of limited hydrogeologic data available from wells.

The purpose of this report is to show the potentiometric surface of the
intermediate aquifer system in May 1990. The potentiometric surface is an
imaginary pressure surface representing the level to which water will rise in
tmtly cased wells open to the confined aquifer system. The surface is
mapped by determining the altitude of water levels in a network of wells and
is represented on maps by contours that conmnect points of equal altitude.
This map shows water-level conditions before the beginning of the summer rainy
season when ground-water withdrawals are usually large and the potentiometric
surface is near its lowest level for the year. The cumulative rainfall in the
study area for the period from September 1988 to March 1990 was 9.6 inches
below normal (Southwest Florida Water t District, 1990), resulting in
additional demands upon ground-water resources for irrigation.

This report is one of an ongoing series of intermediate aquifer system
potentiometric-surface map reports made for the study area since September
1985. The potenticmetric-surface maps are based on synoptic water-level
measurements by the U.S. Geological Survey in cooperation with the Southwest
Florida Water Management District. Water-level data are collected twice
annually, in May and September, to show the annual low and high water-level
conditions, respectively. Most of the water-level data for this map were
collected by the U.S. Geological Survey during May 14-18. Supplemental data
were collected by other agencies and companies.

SUMMARY OF HYDROGEOLOGIC CONDITIONS

The composite potentiometric surface of all water-bearing units within
the intermediate aquifer system is shown in figure 1. The potentiometric
surface of the Tamismi-upper Hawthorn aquifer is shown in figure 2; water
levels are from wells open exclusively to this aquifer. The hydrographs for
selected wells, shown in figure 3, indicate that the annual and sea
fluctuations of the water levels are generally large in the central in or
region where water demand for irrigation is high during the dry season
(hydrographs 2, 4, 5, and 6). Water-level fluctuations are smaller in the
northern recharge area (hydrographs 1 and 3) and in coastal areas (hydrographs
7, 8, and 9) where water use is predominantly for public supply. Hydrographs
in figure 4 show the maximum daily water-level altitudes in selected wells
from May 1989 to May 1990.

Vater levels measured in May 1990 for the ite 1 diate aquifer
potentiometric surface averaged about 8 feet lower than those measured in
September 1989. Between September 1989 and May 1990, water levels declined 6
feet or less along coastal and extreme southern ions, but, in other areas,
vater levels in May 1990 were from 0 to 29 feet lower than September 1989
levels reported by Knochenmus and Barr (1990). The largest decline of 29 feet
occurred in Hardee County where there are large ground-water wvithdravals for
irrigation. Water levels in the Tamiami-upper Hawthorn aquifer averaged about
5 feet lower in May 1990 than in September 1989.

May 1990 water levels for the ite 1 diate aquifer potentiomet-
ric surface were 1 foot or less higher than the May 1989 levels report by
Barr (1989). May 1990 water levels in the Tamiami-upper Hawthorn aquifer also
were 1 foot or less higher than the Nay 1989 levels. A cone of depression
that extends below sea level is evident at the Cape Coral well field in
northern Lee County. A cone of depression also is evident at Varm Mineral
Springs, which is a discharge point from the intermediate aquifer system.
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Figure 1.-- Composite potentiometric surface of the intermediate aquifer system
EXPLANATION (FIGURES 1 AND 2)
POTENTIOMETRIC CONTOUR--Shows altitude at which water level would have stood
'o in tightly cased wells. Contour interval 5 and 10 feet. National Geodetic
Vertical Datum of 1929 (NGVD of 1929). Dashed where approximate
BOUNDARY OF THE SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
2 w.’::zm:\mn Fort Meade — | e— o o APPROXIMATE NORTHERN BOUNDARY OF THE INTERMEDIATE AQUIFER SYSTEM (fig. 1)
70 A v T Ll L Al L} Al Bl | Al Ll
DEPTH 192 FEET
¢ s | CASMG 110 FEET i o0 ©0 ———— APPROXIMATE NORTHERN BOUNDARY OF THE TAMIAMI-UPPER HAWTHORN AQUIFER (fig. 2)
L 9 OBSERVATION WELLS--Large number identifies hydrograph (figs. 1 and 2). Small
‘lll number is altitude of water level in feet above NGVD of 1929
L1
SPRING
s0 £
4 NOTE: The potentiometric contours are generalized to portray synoptically the
¢ head in a dynamic hydrolegic system taking due account of the variations in
hydrogeologic conditions such as differing depths of wells, nonsimultaneous
hd u.‘n(Auumo‘mr‘ocv‘nv‘m‘m‘no‘m‘m‘uv measurements of water levels, variable effects of pumping, and changing
1989 | 1990 climatic influence. The potentiometric contours thus may not conform exactly
with individual measurements of water level.
o [ i i o] i
‘ 27271408 1545902 o 1 i ' 8 1
g b § LJ L E 3 Ll v . L v Al v
DEPTH 350 FEET o ' T o : . ”
CASING 130 FEET 2 7 30 T L N\ J.ﬁ-:s‘;n e & ]
80 |- - »\\ “S:\ b ;’_ _'“'v"
et \‘wood Fark o o City =(
L) N n‘
sof . HTN» \A N A~ b
L D LLWEPN / Crewsvitie
‘aJ . Lorrane T - "'@ 0 )
€3t T Rdi g . -
vl i d estatos | braden O R LAKE
§ Flst - g TOKPOG
— e e conm— \ i)
o Beverly Terrace )
H 3 e .
ol » Lot o Myakka CIy
[MAY JUNE JULY AUG SEPTOCT NOV DEC JAN FES MAR APR MAY {uq Fruwilte =00 > 0N q‘( f’/
1989 | 1990 ¥ (1 ‘ { v/ ] .
e . o N o
Sies Lyfe Myakka 5. N\ / t 28 .
27013708223530 1 . e i 1§ el 7Ty Sandy
2| —r :“:p-'.. 1'4!!0:1!" T T Sarasola Beac Vo

DEPTH 305 FEET
CASING 263 FEET

3 A 4 A A A A A = e A e
[MAY JUNE JULY AUG SEPT OCT NOV DEC JAN FES MAR APR MAY]
1989 | 1990
' 271021082151602

ROMP 19 EUAM well near Sarasota

34 Ll i § T v L LA Ll W Al 4 T
DEPTH 121 FEET

CASING 80 FEET

32 -

30 + r

28 b

26 | 4

24 } E

tz A A e A 4 ' e A 4 A A A
MAY JUNE JULY AUG SEPTOCT NOV DEC JAN FEB MAR APR MAY

1989 1 1990

Figure 4.-- Maximum daily water levels
in selected wells from May 1989 to
May 1990.
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Figure 2.-- Potentiometric surface of the Tamiami-upper Hawthorn aquifer
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