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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, Hardse,
Manatee, and parts 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, calcareous
clays, limestone, and dolomite of the Tamiami Formation, Hawthorn Formation, and
Tampa Limestone of late Tertiary age. The intermediate aquifer system contains
one or mors water-bearing units separated by discontinuous confining units
(Duerr and others, 1988). This aquifer system is the principal source of
potable water in the southwestern part of the study area and is widely used as a
source 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
individuel wells open to the intermediate aquifer system range from a few
gallons to several hundred gallons per minute. The volu of water withdrawn
from the intermediate aquifer system is considerably less than that withdrawn
from the Floridan aquifer system in the study area (Dusrr and others, 1988) .

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

The purpose of this report is to show the potentiometric surface of the
intermediate aquifer system in September 1989. The potentiometric surface is an
imaginary pressure surface represented by the level to which water will rise in
tightly cased wells open to a confined aquifer system. The surface is midpped by
determining the altitude of water levels in a network of wells and is represent -
ed on maps by contours that connect points of equal altitude. The maps show
water-level conditions near the end of the summer rainy season when ground-water
withdrawals are usually low and the potentiometric surface is near its highest
level for the year. The cumulative rainfall for the study area was 7.5 inches
below normal for the periocd from September 1988 to September 1989 (Southwest
Florida Water Management District, 1989), reeulting in additional demands upon
ground-water tesources for irrigation.

This report, prepared by the U.S. Geological Survey in cooperation with ths
Southwest Florida Water Management District, is one of an ongoing series of
intermediate aquifer system potentiometric-surface map reports made for the
study area since September 1985 and is based on synoptic water-level measure-
ments. Water-level data are collected twice annually, in May and September, to
show the normally expected annual low and high water-level conditions, respect-
ively. Most of the water-level data for this map were collected by the U.S.
Geological Survey during the period of September 11-15. 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 Tamiami-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 seasonal fluctuations of the
water levels are gensrally large where water demand for irrigation is high
during the dry season in the central interior region (hydrographs 2, &, 5, 6,
and 10). 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 predoa-
inantly for public supply. Hydrographs in figure 4 show the maximum daily
water-level altitudes in selected wells from September 1988 to September 1989.

Water levels measured in September 1989 for the composite intermediate
aquifer potentiometric surface averaged about 9 feet higher than those measured
in May 1989. Water levels rose about 10 feet or lees along coastal and extreme
southern regions and, in other areas, from 0 to 29 feet above-the May levels
reported by Barr (1989a). The largest rise occurred in Hardee County as a
result of recharge and reduced ground-water withdrawals for irrigation. Water
levels in the Tamiami-upper Hawthorn aquifer averaged about 4 feet higher than
May 1989 levels.

September 1989 water levels for the composite intermediate aquifer poten-
tiometric surface averaged about 4 feet lower than the September 1988 levels
reported by Barr (1989b). September 1989 water levels in the Tamiami-upper
Hawthorn aquifer averaged about 1 foot lower than September 1988 levels. Below
sea level cones of depression are evident at the Sarasota City well field and
the Cape Coral well field in northern Lse County. A cone of depression also is
evident at Warm Mineral Springs, which is a discharge point from the Tamiami-
upper Hawthorn aquifer.

REFERENCES

Barr, G.L., 1989a, Potentiometric surface of the intermediate aquifer system,

west-central Florida, May 1989: U.S. Geological Survey Open-File Report

89-394, 1 sheet.

1989b, Potentiometric surface of the intermediate aquifer system, west-

central Florida, September 1988: U.S. Geological Survey Open-File Report

89-36, 1 sheet.

Duerr, A.D., Hunn, J.D., Lewelling, B.R., and Trommer, J.T. 1988, Gechydrology
and 1985 water withdrawals of the aquifer systems in southwest Florida,
with emphasis on the intermediate aquifer system: U.S. Geological Survey
Vater-Resources Investigations Report 87-4259, 115 P

Southwest Florida Water Management District, 1989, Summary of hydrologic
conditions, September 1989: 58 p.

Wolansky, R.M., 1983, Hydrogeology of the Sarasota-Port Charlotte area, Florida:
U.S. Geological Survey Water-Resources Investigations 82-4089, 48 p.

v

127531400‘514202 2/
ROMP 58 at Bartow

.o ’_Tﬁ_"7 T v

70

22705470' 1470901
ROMP 4S5 at Fort #lﬂ.
L L S i alid

| DEPTH 192 FEET CASING 110 FEET
e e e e
3 27385 1082031502

ROMP 40 nv. Duetie
138 I e € T T T T T — 4
128 -

DEPTH 180 FEET CASING 78 FEET

(o} ]
2 8 1 5 J*J New Pupt *' papY™ l"-r— - 'r, ) / : - S N ‘ ..‘4 - = AN /, o ‘E‘" 0t :,.xq'weu 3 u? ’“
. e ) Ribey = \x/ Drexgl o A=phyehiils \ - 4 - & i - - / . i-
l v W - A - < - = - / 3 .
/'p/-'( , - ‘ - - - - - / | g o 2
v - . - - \ —
\S rystal ’ - -~
. ¥ : o~ - § e o
- — i Borogy ._.‘.'QB LI N ; S‘C \, %, 53
S’ : jackwat, . :‘ -’ } oy e S .
5 ’ S T o REECR Ve e, { > L‘len : - s ( .
Tarpon Suﬂi‘gi 4 = \’\ el o Lake Jutapa, “"'Mie Wi - iLake
: lLoke = o i @ ; \". y q ~ B is s N 1 9 iy t{Russed - -
‘ LLAS. nYy ASIN e s S AT \ S L X
rvstal Beachy T BASIN h \\k' \, g Laki - o . [ ke —— = X
; — » ) g . ar 4 L ,
T ) ' \ N, ooy e N 5 =ty { fLake | \ - LA
Ll" Z{ 7 Lk Thonotosessn e JAabarnd 5 £ DR Harmitor - Cypres:i.
ades | 4 Ozond 3 /L . \ : : 1’9 , :
LA ; ho! S3452 ‘ { ! pa— 4 : \Q X i e
W; - R " = “uadee
¥ - + y A % “a Hntej Sy
(o] (] Ll g = ; - | ' | ‘ . :
28 OO - Dunﬂmyl: i i A LY \ A i = - 4 .
e oF fres i ' ou . o5y v vl
) i ) suc
vair ’ N ] ‘ " — 1 B \
) : G
1 B
Shar
~N ¥ -
\ Booq ingdiaie 7 4 f % e e Lake
y Ainla 2 / /e b
b 3
roo
N
XS
‘ )
B s -
1 srv Y 3
45' Gitort, 1 L o .
el NS B -
o0 \E‘i V4 %Y' ﬁsmn { 4
= ’ A -
e 4 }g B
y ; A Lingstor:
C H L !
S - e b ——
‘ 9 Ian0s Lau". A
: 4 : L . } - e i
9 o Bt Yo" £ ¢
\ .
+ N [ 3 t';‘
- — Terra \'{M 5 e c M ;
e ety e N S [
o ;- L - S a - )
. e tfo Lo M. | g & i i
Acna Mar-a ; [} & 2 Mana ) — o a
B moes Beacn Qo firadention N LNy ekl NS
. b2 .:' @_\u ) Kowe Jackson ‘.‘ '
A\ s E :3‘\ " g 1 et ~
Sragnties Gl - @jwood Hark > PN e sfio City -
3 £ et "-» ) - i 'vdi‘\‘
MRDEIC - . “ \ -
rewsvilie i ‘
A i e 1P
‘ o G
2 w0
- ®»
I H.F AN DE -
" k. MRS A S ~,
ruitwiile bd *C‘K June"- s ’—{
i _Ii:k(zpm»\‘d 7~ -
= *‘fq infer B AW &
- B < 4 \.\ -
- \ T
15'F
Q. . -
< 34
(A N - b
WV \waRwm o
& ERAL | .
e PRINGS' p i
Ca Y ; 1.
o ' N . =
2 7 O 0 I 1 Harbour =
O -~ Heighlshir o .
harlotte — e Gy . N
2, - ; T - = . )
- * g e g - - B
inta Gorda -4
z -
< ¢ a _
ke £00 4 G'LADE
(@) JAgline s - o
4 s b A g X
Q’ . = = -
‘? ' A v . Talegraph R
< B l 0 - "?’. -‘. : - - ,iSwamp ';,
E 2 u.-M_,_.. x“ -~ A - il "’.
ol LD i - 36
/ . &, = -
y A - — - - i
£ ¢ “ :
L] .. 53 -
! \ ¢ e—— : 2
N A, - i o )JI
ey JAka o A . 2N i S
Bayshor Maﬂ',) ’},g ", :-., Myars Sh.ores ::
North' For ers V-, ;‘e- .'Tn:f\—‘h }_ﬂ_uchm.hm )
™ ! Vp‘
SCALE 1:500,000 : o
Q. %, -
™
YV a
Ntk Zaptia 3
0 10 20 MILES nads s+ ), TR
Z
<]
0 10 20 KILOMETERS
{ aptiva®, & - .y
26030| 1 ) Cagega sant X i

LR | o ) (o e ) o e (i 0
4:1:7»40.154&202
ePOMP 3. Ona
50 274547081470901
ROMP 45 at Fort Meade
0 Y 17 T T ° T

40
3¢ 64

20

58
DEPTH 350 FEET CASING 130 FEET

record

) ) G T T ) - missing
52 -1
5211757«1403003 '
80 T z.v"' Gv.' T T Y T T T [}
a6 ; -
S0 ]
o EPTH 192 FEET CASING 110 FEE
40 N 40 wwmmmmmwmwmﬁ
9_’ l 1988 1989
30 -
o 212714001543902
20 b3 55“0?P$1pr'$ T T T T | S
DEPTH 180 FEET CASING 140 FEET E
10 G e ) ) () () | <
6 ip n/";
27111508 1482702 record
oo POMP 18 . Arcadis < missing "
- e 9 35 -
L 4 =
50 y &
40 4 > 25 _
[ - O
0 4 = 5 4
[ g 15
F SING 300 FEET
e e o) DEPTH 350 FEET CASING 130 FEET
w s OCT NOV DEC|JAN FEB MAR APR MAY JNE JILY AUG
7:70 137082235301 S [ o8 1989
25 MANASOTA DEEP 14 v Engiewood ‘ 3
o 5 S/ 270137082235301 s
. Englewoo
ol ] G 30 MANASOTA DEEP 14 or. Englowsos
i /\/\/\MJ\/\N\], E
17F = < 26 -
DEPTH 305 FEET CASING 283 FEET w
| ) ) o) ) () () () (s (>)
8:110210.2151002 m 22 .
35 w 18 EUA! uv‘."'—V'm“ T iy, < f'\w
4 =
3 w 18}k -
ER1 3 s &J
= ) Z 4t -
I | "CASNG 80 FEET | _
28 TDEP?‘ 1:11 FEIET ; G | 1.o I ‘] w DEPTH 305 FEET CASING 263 FEET
92"".,‘2«"““oz E " OCT NOV DEC|AN MAY JUNE JULY AUG
7| 1988 1989
3o FOMP 10 Hawthorn m. Port Charlotte -
ll_‘_J 271021082151602
BF o TG AP < ROMP 19 EUAM nr_Sarasota
0 e T 7t T T— T
s
50 |- 1
DEPTH 575 FEET  CASING 303 FEET
T &£ T T T T T 3
1 Qs wimianenye,
120 T T T v T
[ i 30 | i
118 Y
- .
110 e
114 4 DEPTH 121 FEET CASING 80 FEET
- - e i i i w0 — A A i )
DEPIH 140 FEET Y CASING 85 FEET " OCT NOV DEC|JAN FEB MAR APR MAY JUNE JY ALG SEP
112 1988 1989

1/ Station number based on the latitude
and longitude of the site

2/ ROMP 59 (Regional Observation and
Monitor Well Program) is a Southwest
Florida Water Management District
monitor well and identifying number

Figure 3.--Water levels in selected wells
for May and September 1980-88.
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Figure 1.--Composite potentiometric surface of the intermediate aquifer system
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Figure 4.--Maximum daily water levels in selected
wells from September 1988 to September 1989.
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EXPLANATION (FIGURES 1 AND 2)

POTENTIOMETRIC CONTOUR--Shows altitude at which watar level would have stood
in tightly cased wells. Contour interval 5 and 10 faet. National Geodetic
Vertical Datum of 1929 (NGVD of 1929). Dashad where approximata

BOUNDARY OF THE SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
APPROXIMATE NORTHERN BOUNDARY OF THE INTERMEDIATE AQUIFER SYSTEM (fig. 1)
APPROXIMATE NORTHERN BOUNDARY OF THE TAMIAMI-UPPER HAWTHORN AQUIFER (fig. 2)

OBSERVATION WELLS--Large number identifies hydrograph (figs. 1 and 2). Small

number is altitude of water level in feet above NGVD of 1929

SPRING

NOTE: The potantiometric contours are generalized to portray synoptically the
head in a dynamic hydrologic system taking dus account of the variations in
hydrogeologic conditions such as differing depths of wells, nomsimultansous
measuraments of water lavels, variable affects of pumping, and changing
climatic infl . The p iometric contours thus may not conform axactly

; T

MANASOTA

M-1A NOA
f et |15 220

R i S
E_,‘drn ‘1 3
Foileyast -
-~ ;

Beverty jarrace

Sqnasota

T Frultvitle

3

T

»
8 %
Sarasota BeacPyy

vela Kev X

a X

8 ;‘.\;

aspacia bslandvy

AL & w
y R Cnanottes
Punta Gorda 856 ’ Be AT -
X i A Hog

with individual measurements of watar level.
45'
|

82°00" —
e A

Crewsveiie;
cr,

: " Harbod =
T Wi ! Heighis
1] P f [Liotte ™

istangd

s
&
3

Boc a Grande, \

%
K3
o

ACA

SCALE 1:500,000

Nerth Captivald

0 10 20 MILES —— ,‘
— e )
0 10 20 KILOMETERS
Captiva*
l Laga w-and N1 . .

: Fo"‘ Myers Shopres

Buc kinghaim

Figure 2.--Potentiometric surface of the Tamiami-upper Hawthorn aquifer
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