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UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
237§ JOHN ENOX ROAD IN REPLY REFER TO:
BUITE F-240
TALLAHASSEE, FLORIDA 31303

Mr. Charles Sanders, Director April 18, 19?5

Division of Interior Resources

Florida Department of Natural Resources
206 Permington Building

Tallahassee, Florida 32304

Dear Mr, Sanders:

Forwarded herewith is a copy of a report entitled A Recomnaissance
of Hydrogeologic Conditiomns in Lehigh Acres and Adjacent Arecas of Lee
County, Florida"™ by D. H. Boggess and T. M. Missimer., The report was
prepared at the request of the late Dr. R. 0. Vernon of the Florida
Department of Natural Resources and contains information obtained as
part of the cooperative water-resources investigations of Lee County.

The report summarizes the information available on the water=-
bearing formations underlying Lehigh Acres which in arder nf increasing
depth include the water-table, sandstone, upper Hawthorn, and Suwannee
aquifers. The sandstone aquifer which contains water of relatively good
quality, is the source of supply for the public water-supply system in
Lehigh Acres. The lower Hawthorn and Suwannee aquifers contain more
highly mineralized water than the shallower aquifers.

The report also summarizes the information avallable on surface
water in Lehigh Acres. As indicated by records collected on the Orange
Eiver in 1935-46, discharge of less than 3 cubic feet per second occurred
for as long as 6% consecutive months, Lleeland Lake, formerly called Still
Lake, is the only known sinkhole lake in Lee County, This lake was sounded
to a depth of 208 feet.

We appreciate the continued interest of the Florida Department of
Natural Resources in the water-resources investigations of Lee County.

A few additional copies of the enclosed report can be provided if

needed,
Sincerely,
ﬂf’gg‘“ 4
Clyde-5. Conover
District Chief
Enclosure

cc: Subdistrict Chief, USGS, Miami
—3Hydrologist in charge, USGS, Ft., Myers
Chief, Bureau of Geology, w/cy of report



UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
325 JOHN KNOX ROAD IN REPLY REFER TOy
SVITE F-240 .
TALLAHASSEE, FLORIDA 32303

April 18, 1975

Mr, James M. Sweeney, Jr,, Chairman
Lee Board of County Commissioners
County of Lee

Post Office Box 398

Fort Myers, Florida 33902

Dear Mr, Sweeney:

Forwarded herewith is a copy of a report entitled "A Reconnalssance
of Hydrogeologic Conditions in Lehiph Acres and Adjecent Areas of Lee
County, Florida"™ by D. H, Boggess and T. M. Migsimer. The report was
prepared at the request of the Florida Department of Natural Resources
and contains information obtained as part of the water-resources in-
vestigations of Lee County conducted In cooperation with the Board of
County Commissioners of Lee County.

The report summarizes the information available on the water-
bearing formations underlying Lehigh Acres which in order of fnereasing
depth include the water-table, sandstome, upper Hawthorn, and Suwannes
aquifers, The sandstone aquifer which contains water of relatively good
quality, is the source of supply for the public water-supply system in
Lehigh Acres, The lower Hawthorn and Suwannee aquifers contain more
highly mineralized water than the shallower aquifers,

The report also summarizes the information available on surface
water in Lehigh Acres. As indicated by records collected on the Orange
River in 1935-46, discharge of less than 3 cubic feet per second occurred
for as long as 6% consecutive months. Leeland Lake, formerly called Still
Lake, is the only known sinkhole lake in Lee County. This lake was sounded
to & depth of 208 feet.

We appreciate the continued support and cooperation of the Board of
County Commissioners in conducting the water-resources investigations in
Lee County. A few additional copies of the enclosed report can be pro-
vided if needed,

Clyde S. Conover
District Chief

Enclosure
cet Subdistrict Chief, USGS, Miami



Contents

‘b'tract-l-ilriiili--1'li-t-i---l--id'll+1¢iti-f--rIl11iIl--i-l-iiitriilititiqu\tqirt'

I‘ntrﬁMtimi1""'1"1il‘l‘!‘ﬁl'l1-1'#"#‘!1"1'1‘1‘!'1‘!*-Iil‘li'l‘lii‘iil‘iii’tf.t-‘-‘

, o
Mpust aﬂ'ﬂ Bcu'PE".1!‘l“!"‘!‘l'l‘l‘!“'"fl‘!‘f!‘i‘"f!""!"liif!‘!‘l‘!‘il‘l‘lilil‘lﬂ"i#l‘i#

hmm‘l&d.mntnil‘i.*lliiiil‘l‘liifiilt!‘I‘l'l“I‘l‘i"Iill‘lilliilliill‘riilt{'.
1

mlc dataiitiiiliiittllitilttiiliitil‘l‘liiitiiitiliiliir!!ii!qi'ii'-|
m‘crlptiﬂn nf thE are'all1-llllli-lii!Ill'irtdliiilllI'iriidlliiiiirii-rldﬂ"lq'.fiq"

Well inventory amd numbering SyStem.,..eesveesasasansnssnnsansssssnans

&nlnﬂ#lﬁhll#tilltdlliiiliiidiiliitiliiiii#i#itilitlliiiiitdiiliilj*

Holocené aﬁd Plin-Pleiatﬁc&nﬂ sediments, undifferentiated ......
Tamiami Formation,iessssitssssasisssivasssroansnsressssssasssass
Hawthorn FDIL‘matl'.l:ll'l...“..“....“.”“““H”““”“”“u”'-n
rre-ﬁﬁw:hnrn FOTMALIONS . ssssssrsassnnsasssansassanssasasasnannsnss
Aquifer characteristics and water quality.....coveersaseranasasnsannns
Water-table aquifer....cvvvcvsinssnnscscrsasnsnssssrasssnssrnsnss
‘

Fluctuations of water levelg....cuvisasvnssnscsnaranrsnnnes
WateT qQualiby..ceevesissssossansstssnassasitsssnarsostnsans
Sandstone aqulfer......isesvarscesecccrsncsasssrosacanassnnnnnans
Fluctuation of water levals....c.vvvvsaerasssovrsossnrsnvens
Water quality..ceosusscorsssacsosarsoanrasssssarssvsasnsres
Lower Hawthorn and Suwannee aquifers.r.*...***f..¢*,,.f....¢.,..

Fluctuations of water levels..ciivceessrnsssssssnsnnssnsnns

WﬂtEl’ qualit?-ﬁiplnpq-ﬁijlil|.-|.¢-ll|-|ll.l-q--ll-il-.l-l-l--ll-l-lli-ll-l-il--ll-l-ll-rll-i

Fage

o

12

15

20
22

24
25

28

30
33
34
41
&2
43
51
52
54

57



Contents - continued,

BUEFECE WALET s vssssasssnrasaressrsrssnidssissssnsinssennassssssnarsns
Orange TivVET..scsesvasssessassssnraasvassnrnsssssacsantarosnrosy
Water QUAlitY.sevavsssssrsrmsaacsssrsnsrsinsnsnsnsassssssns

Other streams and canalB..ssssssstssrssssasscssssnssussasssnnans

H...t-er quﬂ,li.t?.,..h‘.....1..,.....1...1.q.*.;.*‘a‘..q..-p-;i-bltiit---

LﬂkEH -ﬂnd Pﬂﬂdﬂq-.-*:411-1--------1-;-1.---*t1-4:41--1--:1.---“---;--4'

Halfway ]}l}ﬂd.-rmi----fuf--iitu.Hu..;.4.---.-#.4.:;.1.1-&:«'
Lealand LaKe..ecsssasraressssassmtarssssasanssistasbanasiny
Effects of c&nai congtruction on ground-water leuelé.........,...*.;.
Future investigationS.esesssssnssrssrsnncnssssssanissvrosransnrsossas
EMMunrr.....;‘.+.*¢‘..1..........,......“..‘.¢......*............;.+

E&EEE!':{I.CEE;--;:*#**ll-ilfl*"""'"'"'"'"“‘“"""’**1"“'.*""”""-

Page

60
66

70
72
73
74
77
81
B4

1



TLIUSTRATIONS

Figure 1.--Lee County, Florida showlng area of investigatlon...esssesassanss
2.==Iehigh Acres showling names used in report...... A
3.=-Area of investigation showing location of wells and test holes...
b, --Geologic section across Lehigh ACTES....uuurvrvrsrrsarnsnsnrnnnss

5.--Genaralized geologic column showing lithology of test hole and
aquifers underlying Iehigh Acres, on basis of Le=B60...ciuvuucsass

6. --Hydrograph of well L-728 and graph of monthly rainfall at

Lehigh Acres, July 1968-July Y07h..uveeevnnennnnnns S L.
T.=--Hydrograph of well L-707, April 1968-July 197h......veevwenes vene
B.--Hydrograph of well L-730, July 1968-July 1974.....0c0uuun. rerrens

9--—H]ﬂimgraph of well L']-:]-ST;. June 19?G*Jﬂ:|f lg?hlittilttiiiiiiilllr

10, --Hydrographs of wells L-727 (August 1968-July 1974) and L-1137

{Junﬂ 19?D"July lgTh}lll'illliliiliiijiill-iy-!i -------------- o w
11.--Hydrograph of well L-L1l, January 1965=July 197h....cvvvrvvnnnnns
12, --Hydrograph of well L-729, fAugust 1968-July 1974, .. .cvvvrirernnnnns

13.--Hydrographs of wells 1-583 and L-1418, January 1967-July 197k....
14, --Hydrograph of well L-652, April 1967 to July 197Me . veveernennns s
15.--Hydrograph of well L-706, April 1967 to July 197h............. 505

16, --Lehigh Acres and adjacent areas showing surface water features
ana mnnitnring sites+l*11+*i1*tl1*--!t!i!!!ilr!l!!!lllmillrtl|iti

1?+F-F1ﬂw ﬂur&tiﬂﬂ Curwe fnr UTEHEE Ri?EPJ 193ﬁ*h6iti-irivvivvmlvvlliv

18, --Maxinum pericd of deficient discharge for the Orange Fiver,

1'935-14'6 iiiiiiiiiii  m R E PR F R EEFE RE R R ' oE RN Rk R R B A E I ENEEEEREREEEREEE
19, --Theoretical drawdown curves for a major canal in Lehigh Acres....

20, --Lehigh Acres and adjacent areas showing sites where information
iﬂ lﬂckinﬂ*lribi llllllllllllll R L R I R e R R T R I O R R B I ]

Page

16
21

23

31

36

37

39

46
48
50
33

36

59
b4

63

79

B3



TABLES

Teble 1,--Summary of basic data included in report,...cevvevvseinrrnveren

Eh-'-'EnE]-iEh '-ulit'-ﬂt‘riﬂ u—nit Eﬂn?ﬁrﬁiﬁn trﬂ.blﬂ'.-....11.1.1.‘......4;.;

3.~-~Comparizon of reinfall records at Lehigh Acres and Psge

Field near Fort Myers, Florida, 1965-Th....... ferersrererensnna

4.--Record of wells and test holes in Lehigh'ﬂnrea end adjacent

arE‘E‘E‘I'F"'I‘J'I'I'I-Iiiiililjlilil-'"‘.“i-‘i'-"il1-'.'-'.‘.--“

5.--Deszcriptive logs of test holes in Lehigh Acres asnd adjacent

Ereaﬂl"**"“f'l“rl!"!l!!lFI!l-IIIl-I-I'l‘jillitl.*it*t‘ji;'j}li

6.--Chemical characteristics of ground water in Lehigh
AEPEE anﬁ nd.jacﬁnt ETEE‘EI"-‘I'-I+*i-i-i‘i.i‘."*I..‘*‘].l-‘-l"l'...h‘

7.~-Monthly and yearlﬁ mean discharge for the Orénge River near
Buckingham, 1936-46,.... b rmen e anae ey Ceenann Ceeimemeana

8.--Miscellaneous stage and discharge records for the Orange
Ri'fEI‘, 1%D'Thtiri't-lll|lIllllr-l-lll|ll-ll-lllll-l--ll|I|--|-|-Il|lp.l¢li.1iil-iij-|-.|‘.

9.--Chemical analyses of water from the Orange River neer
Buc}':inghﬂ-m 1939’?‘}--*1-'|li-1-1-l--|'|'|l--|'|--|l|-'|-+-|-i++tri.tp¢t*1;".'..'..

10, --Stage records at Bedman Creek (SW 37-1) and Hickey Creek
{Ew 35'1}: 19‘?2"?&...1.1.4. ----- B EoE R E A E R W EEE R E PR EEEAEE AR R

11.-<Nutrient concentrations in streams &nd canals in Lehigh
Acres and adjacent areas, 1971-Th..vveuenn Cra s raseae s

124-'-1:&'1Emi¢31 H-.na-l:jrses ﬂf 'H'H-t-EI‘ fmm I..E‘E‘lﬂ.ﬂﬂ Lﬂke-:fnq.qt N E R EEEE R

a Tables k and 5 to be included at end of report.

Page
13

14

18

(a)

(a)

32

6l

62

67

69

71
75



A RECONNAISSANCE OF EYDROGEOLOGIC CONDITIONS IN
LEHIGH ACRES AND ADJACENT AREAS OF
LEE COUNTY, FLORIDA

By D. H. Boggess and T. M. Missimer
ABSTRACT

Lehigh Acres, a residential community with a population of about
13,500 and comprising an ares of about 94 square miles (243 square
kilometreg) in the esstern part of Lee County, has been under develop-
ment since 1954. Prior to development the area was poorly drained.

By 1974, more than 150 miles (2Ll kilometres) of ‘drainageways had

been constructed to drain the area.

The water-bearing formations underlying Lehigh Acres include the
water-table, sandstone, lower Hawthorn, and Suwannee aquiferz. The
water-table aquifer is usually not more than 30 feet (9 metres) thick; it
contalins wvater of relatively good guality, excepl for iron and color.
Weter levels in this aﬁuifEr probably have been affected by construction
of drainage canals, The sandstone aquifer, used extensively throughout
the area as a source of water supply usually contains water of good
gquality although the water is hard and in pleces may contain concen-
trations of dissolved golids and iron vhich exceed the recommended
limits of the U. 8. Public Heemlth Service and the State of Florida
for drinking water. The lower H&wthﬂrnland Suwannee agquifers,
usually encountered at depths between LLO and 850 feet (135 and 262
metres}, contains water with relatively high concentrations of esodium,

snlfate, chleoride, and dissolved selids,



Three streams, the Orange River, Hickey Creek, and Bedman Creek
and the canals connected to them, provide drainage of the area. Except
for the Orange River, where the water i; of good chemical quality,
little is known of the water gquality. Similarly, little lnfnrnatlnnl
is available on stream discharge except for the Orange River wh:;g
the average annual discharge was 41,1 cubie feet per second {1&35.,
cubic metres per second) between 1935-46.

Most lakes and ponds in Lehigh Acres are hydraulically connected

to the water-table aguifer such that factors which affect one also
affect the other. Theoretical drawdown curves indicate that the

drainage canals may affect ground-water levels to a distance of

G 000 feet (1 BOO metres) under eertain corditions.  Teeland Take,
the only known sinkhole lake in Lee County, is about 208 feet {64
metres) deep and contains water more nearly similar to the sandstone

equifer, although the lake may be hyﬂr&ﬁlitally commected to both the

water-table and sandstone aguifers.



INTRODUCTION

lehigh Acres, a residential subdivision of about 9% square

miles (243 square kilometres) located in the eastern part of Lee

County, Florida (fig. 1} has been under development since 195k, Fig. 1
near
Prior to development, much of the area was poorly drained: The ~ here

water table was characteristically high and surface water filled
shallow natural basine, 1In 1958, the Bast County Water Control
District was formed to provide a network of canals for drainage of
the area and te provide a water management system. More than 150
miles {2L1 kilometres) of drainage canals have been constructed to

date (197h).
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PURPOSE AND SCOPE

In April 1974, the Florida Department of Natursel Resources

requested that the U, 3. Geological Survey compile a summary of
availeble informaticn on the geclogy and hydrology in the vieinity
of Lehigh Acres., This summary would aid in the evaluation of the
effects of existing and proposed drainsge canala on flooding in ad-
Jjacent ar&&s? the conservation of water for present and future use,
and the retention of existing natural vegetation and terrain feature
both within and cutside of the area of development., BSpecifically,
reqguested . information was on the lithclogy of géulﬂgic formations
underlying the area, a description of the aquifers including quality

of water contained therein and areas of recharge, a description of

the gonfinting loyore, and 3 doeoydpilon of ithe curfoce-vmtcr hydroliopy

including water quality.
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BABIC DATA

A summary of the basic data included in this report is glven in

table 1. This summary, grouped according to selected topies, pro-  Table I

; near
vides a ready reference to the figures and tables on which the here
basic data are included. For the convenience of those readers
more Tamiliar with the metrie (81) system, mosl measurements in the
report are shown in both English and metric units. A conversion
table is also included for ease of reference (table 2). Table 2

near
here

12



Table l.,--Sumary of basic data included in report.

Rainfall...cesusvsssee-.Lehigh Acrea and Page Field, table 3.

GEOlOBY:earvresurssnsaseGeologlc aectiﬁn, figure 4; geoclogic colu
figure 5; descriptive logs, table 3.

Ground WAtEeTr.............Record of wells and test holes, table L,
Water levels,.........Water-table aquifer, figures 6-9.
Bandatone aquifer, figures 10-13.
Lower Hawlhorn agquifer, figures 14-15,
Water qualit¥.e,es.q.Chemical characteristics, table 6.
Surface water
Streams
Discharge.........0Orange River, tables 7 and 8, figures 17-18,

Btage....svese.0. . Bedman and Hickey Creeks, table 10,

Water quality.....Orange River, table 9,
Streams and canals, table 11.

Ponds and lakes

Water quality.....leeland Lake, thble 12.
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Table 2,--English unit-metric unit conversion table,

Multiply English unit By Yo obtain metric unit
feet 0.3048 metres

inches 25.4 ' millimetres

miles 1.609 kilometres

equare miles 2,590 square kilometres
gallons per minute 6.309 x 1072 litres per second
cubic feet per second 2.832 x 1072 cubic metres per second
gallons 3.785 litres

14



DESCRIFTION OF THE AREA

The report erea is bounded on the north by the Caloosahatchee
River and on the east by the Lee-Hendry County boundery. The western
and southern boundaries were established to include all of the area
within the corporate limits of Lehigh Acres (figure 2), Information
on these sreas adjacent to Lehigh Acres are i-ncluded in the report.

The highest area in Lee County is in the southern part of lehigh
Acres where altitudes range from 30 to 35 feet (2 to 11 metres) abé:ve
mean sea level (fig. 2), From this high, the land slopes to the north F'.’r,g '_
and west to the Caloosahatchee River whera~altituﬂes generally are ;:::'
less than 10 feet (3 metres). Most of the area under development
Is 15-30 feet (5-9 metres) sbove mean ses level.

Housing and commercial development is more heavily cnnnent-mteﬂ in
the central part of Lehigh Acres although an extensive road and street
network has been constructed throughout most of the area. The 1974
resident population is estimated at 13,500 persons with a geascnal
variation of 1,000 persons (J. E. Gardner, written commun,, 1974),
Numerous access roads into Lehigh Aeres have been constructed including

those connecting with SR 80 to the north and SE 82 which traverses the

southern and western boundaries of the development,

15
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Only one major natural drainageway, the Orange River, transects
ﬁhn area, BSeveral smaller streams including Hiekey Creek and Bedman
Creek provide some natural drainage in the northern part of Lehigh Acfia.
Thtsu streams all discharge into the Caloosahatchee River. Numerous
canals have been excavated throughout Léﬁigh Acres, most of which drain
into the natural waterways. |

The climate is subtropical; mean annual air temperature is 23°C
(74°F) as determined from weather records at Page Field maintained by
the National Oceanic and Atmospheric Administration, Temperature ex-
tremes in Lehigh Acres probably are similar to, although not identical
to, those at Page Field where average monthly temperature is 189C
(64°F) in January and 28°C (B3°F) in August,

In Lehigh Acres, as elsewhere in south Florida, wet and dry.

scasons alternate (table 3). As shown in the table, the wet season Tnb[ﬁ&iﬁ;
near
may begin in May and end in October, but in some years most of the here

rain may fall in the 4-wonth period June through September, For

example, in 1973, 70 percent of the annual total fell in this &4-mon th

period,

17
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Table 3,~~Comparlison of rainfall records at Lahigh AcTes and Pape Fleld near Fort Mycrs, Flecida, 1965-76&

(Rainfall irn fecheas.

F.F. = Poge Fleld, L.A, - Lehigh Acres).

Memth | 1965 1956 L#6T 1968 269 1970 15711 1372 1973 1974

B.F, Lp, | PE. I LA, P.F, | L.A, PF. | LAy | PBF, | s | P.Fo | L.k | P.F. I_,L P.F. L.A, | P.F, L.A. | P.F. LA,
dounry | J.24 | 0.10 1 3,39 13,08 | 1.15 { 3,933 0,40 | 0.3 1.44 | 2,62 ) 4.36| 6,55| o.es] o.72] 0.77] o0.57| 3.6l 285 | 0.3 o.03
Febyuary| 2,99 | 1,67 | 1,06 |-1.99 | 2,15 ) 2,89 ) 2.08 | 2,490 2,87 | 236 2.30] 4.76 ) 1.55) 1.48| 2.14] 2.9 2,23| 3.26 | G.81) 0.66
| march 2.9t | 5.,3£ | 0,37 | 0.% | 0.7 | 1,53 0.73 ) &.74 | 4,371 18.%58 0.35) 021 ) &.72) 3,79 3.89%{ 3.95| 0.0 o©0.40
April 1.1% L L 3.0 £3.00 4 0,00 | 0.00) 0,57 | 0.36) 0,15 1.04} 000 o0.00| o.70f 1.e3| o.27] o.%0 t.7ef L.iT ] o.L] 0.2%
| Moy .70 L 2,80 L L.Sk y 3.51 1 R.4b | D.54110.33 ) 6,891 4,70 ) 7.65 ) 6.36) &.250 .77 3w | 5.2 &.35) o0.78] 1.9 Z.o0| 8,93
|l LJ8 1 .30 p12.42 110,55 | 7.4} | 12.95115.01 | 18,28 | 10.63 | 11,85 | 7.47) 11.80 | 6.16) 10.58 | 7.8 12.92) .99 7.5% | zo.tel 1v.mo
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ﬁlthnugh Page Fleld end Lehigh Acres ars enly sbout 14 miles

. (23 kilometres) apart, monthly rainfall may differ substantially at

the two stations, For example, in August 1972, 16.22 inches (412.0
millimetres) were recorded at Page Fleld, whereas 6.84 inches (173.7
millimetres) were recorded at Lehigh Acres., The difference in monthly
rainfall amounts usually are related to thunderstorms which freguently

occur in the afternocon during the summer months. Beeauaé the path

of these thunderstorms commenly is erratic, rainfall may be sub-

stantial in some arems and elsewhere little or no rain may fall, The annual
totals at the two stations also may vary widely. For example, in :
1968 the difference was 1B.02 inches {457.7 millinﬂtres)‘ In 1970,

the difference was only 0.89 inch (22.5 millimetres),

As reported by Boggess (1974, p; 8), these differences in annual totals

are similar to those determined hetween Senihel Teland and LG} 1ohlEkEly
Based on the records in table 3, the aversge annuel rainfall in Lehigh
Acres is about 56 inches (1430 millimetres), The average for Page Field'

over the same period of record was sbout 55 inches (1400 millimetres).
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WELL INVENTORY AND NUMBERING SYSTEM

Infnrnmtiun on the depth, diameter, casing length, and other
hydrologic and water quality data has been collected from 158 wells
and test holes in Lehigh Acres and adjacent aress. Records from 96
of theee wells and test holes on which more detailed information is
available are summarized in table 4, The test holes were drilled for T{hlp-ﬁ
the collection of geologic information, whereas the wells were drilled
primarily for water-supply purposes, In some cases, test holes were
converted to wells by installing well casing, The wells shown in
table 4 range in depth from 18 to 850 feet (6 to 262 metres). The

test holes were drilled to depths ranging from 75 to 1,3hﬁ feet (23 to

412 metres). Well and test hole locations are shown on Eigure 3. Fig. 3
. mear:
A dual numbering system fs used in table 4, The first coluim here}

of numbere profined by L- (Loc County) indicates the aumerical

sequence in which the wells have been inventoried since collection of
records began in 1935. This numbering system is used on figure 3 and
throughout the report. The second series of numbers givea the location
of the well or test hole to the neareat second of latitude and Inngitud&;
This numbering system is used for the data storage and retrieval system
of the U. S. Geological Survey, The first six digits {ollowed by the
letter "N" show the latitude,  The next seven digits show the longitude,
The last digit following the period refera.tn the number of wells

located within the same l-second rectangle,
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GEOLOGY

Figure 4 is a geologic section showing the stratigraphy along
& west-eagt alignment through the report area. The line of section
is showm on figure 3. Descriptive logs for test holes used in this
section and test holes L-613, L-618, L-628, and L-659 that are in

other parts of the area nremgiven in table 5,

22
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Holocene and Plio-Pleistocene Sediments, Undif fereptiated

Most of Lehigh Acres is mantled by a thin stratum of fine to medium
grain quartz sand. Associated with these sediments are thin diascon-
tinuous beds of sandy limestone or calcareous sandstone. The sandy
sediments seldom achieve a thickness of more than 20 feet (6 metres),
and may be absent in places.

The Caloosahatchee Marl, consisting of yellow marly limestone or
gray limestone, lies unconformably beneath the sand sediments, or may h&
exposed at the surface where no sand is present, The Fort Thompson
Formation which, elsewhere in Florida unconformably overlies the
Caloosahatchee Marl, apparently is not present in the area, possibly as

a result of extensive subaerilal erosion.
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Tamiami Formationm

The Upper Miocene sediments, consisting of carbonate clay, nand;'
stone, unconsolidated quartz sand, phosphorite and quartz gravel, and |
limestone, underlies the Caloosahatchee Marl. The entire Upper Miocene
stratigraphic n;quence is assigned herein to the Tamiami Formation,

The Tamiami Formgtion increases in thickness from about 150 feet
{45 metres) in the western part of Lehigh Acres to about 250 feet
(75 metres) in the eastern part. Six different members within the
Tamiami Formation have been traced acrose the area (fig., 4).

The uppermost member of the Tamiami Formation consists pre=
dominantly of light gray and green carbenate clay. It also contains
some shell, quartz sand, and silt. Clay-size calcium carbonate
particles make up about B0 percent of this member, As shown on figuft
4, this upper carbonate clay member thins from the west to the east, and
it is only 12 feet (4 metres) thick in test hole L-626 near the Lee-
Hendry County line.

Beneath the upper carbonate clay member, a hard light gray
calcareous sandstone member occurs as shown on figure 4, This membey
contains fine-grain quartz sand, shell, and phﬂiphnrike all lighely
cemented together by micrecrystalline carbonate cement, This member

thins from the west to the east, and wedges out near the county line.



Beneath the calcareous sandstone membey lie sediments consisting
primarily of unconsolidated quartz sand with variable amounts of clay,
shell, phosphorite, and quartz gravel, This member thickens considerably
from the western part of the report area where it is about 20 feet
(6 metres) thick, to the eastern part where it is about 100 feet
(30 metres) thick (fig. 4). Coinciding with the increage in thickness,
is a general iIncrease in grain size of the sediments from clayey
mostly fine quartz sand in the west to fine to medium and some coarse
sand with shell and phosphorite gravel to the east, Lenticular nnndnzﬁni.
alse occurs within these deposits. |

A fourth member consisting of white and tan limestone and gray
marl immediately underlies the quartz sgand member. This carbonate
member thickens from 30 feer (9 metres) in the west to 80 feet {zh:nattpl}"
in thﬁ east, In the western part of the area, it consists entirely of
gray to white limestone. To the east, it undergoes a facies change and
splits into two distinct lithologies. The upper part consists of tan
limestone, whereas the lower and thicker part consists of gray marl with
some shell and quartsz B;nd.

A lower carbonate, clay member underlies the limestone-marl member,
This fifth member consists largely of clay-sized ¢arﬁnnnte sediments, with
varying percentages of quartz sand, silt, shell, and phosphorite. The

thickness ranges from about 30 teo 230 feet (9 to 15 metres) with no

general trend.



The lowermost member of the Tamiami Formation consists of gray

_ ¢lay, quartz sand, shell, limestone fragments, and a large amount
of phosphorite. This zone represents crosional detritus and it
mantles the underlying phosphatic carbomates throughout Lehigh

Acres and adjacent areas., It ranges in thickness from about 20 to &40

feet (6 to 12 metres).
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Hawthorn Farmation

The Middle Miocene Hawthorn Formation lies unconfermably below
the Temiani Formation. The top of this lithologically complex
stratigraphic unit dips gently eastward across Lehigh Acres at an -
average slope of about 7 feet per mile (1.3 metres per kilometre),

In the western part of the area, the upper part of the Hawthorn
Formation consiste of nadﬂrafelr hard phosphatic limestone with varying
percentages of shell and quartz sand. To the east, the upper part of
the formation grades into a soft phosphatic marl facies, which cnnt;iu n;un_
shell and quartz sand,

The Hawthornm Formation consists 1&rgaly of phosphatic marl to as _
much as 4Dﬁ feet (123 metres) below sea level (fig. & and table 5). The
mar]l contains lenticular bodies of light gray carbonate clay, green |
carbonate clay, and gray shelly ﬁlar._ The proportions of these consti-
tuents in the lenticular bodies change abruptly from place to place 60
that individual bodies cannot be traced over appreciable horizontal
~ distances. The formation consists of hard light gray to tan dolomite
strata at depths of 400 to 500 feet (120 to 150 metres) below mean ;E;:
level. These strata can be traced over most of the area. The Hawthorn
consists of a series of interbedded hard phosplatic limestones and gray
carbonate clays beneath the dolomite ntra#a* These limestones and car-

bonate clays vary greatly in cﬁmpnsitinn vertically and horizontally.
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Pre-Hawthorn Pormations

The Tampa Formation underlies the Hawthorm Formation unnfnrmahli;
the contact between the two is not easily recognized. The Tampa Limestore
conglsts of phosphatic sandy limestone, marl, and carbonate clay, |
all of which closely resemble the materials of the Hawthorn Formation.

The Suwannee Limestone lies unconformably beneath the Tampa lime-
stone and the contact between the two probably is in the depth range
650-750 feet (200-350 metres) below sea level. Because of the abserice
of phosphorite in the Suwannee Limestone, the Suwannee is distinguishable
from the Tampa Fermation.

The Ocala Group, similar in lithology to the overlying Suwannee
Limestone, consists of tan limestone with some quartz sand, and clay.

It cﬂntains characteristic microfossils.
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AQUIFER CHARACTERISTICS AND WATER QUALITY

Four aquifers have been identiffed in Lehigh Acres., Included
are the water-table, sandstone, lower Hawthorn and Suwannee aquifers.
The stratigraphic pesition and associated lithology of these aquifers
are shown on figure 5, A fifth water-bearing zome, the upper Hawthorn
aquifer, underlies the ﬂEétern part of the report area, but is not
present in the area of well L-660 (fig. 5). Fig..j
near

Chemical analyses made on 14 wells in Lehigh Acres and adjltaht here

areas are given in table 6. Table 6
near
here
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Table 6.-~Chemical characteristics of
{Chemical constituents

in milligrame per iitre),

ground water in Lehigh Acres and

adjacent areas.

e - . . - ilardneas Dlssgl\rdd . .,é.... N rl—
o )y BISVE | 4] 8 foe |3 ﬁi:&g‘ﬁ P LI R
N HHEHHE R P AR
sl (5|84 (8(8)& |3 |23 |38]|5; 2d|34 %9 83 1533] |8 )33
-lu ter-table aquifer .

L7072 21 4-10-76 54 0.93 80 26 788 3.3 59 87T 0.83 336 276 30 32 say 547 B74 7.6 24 40
727 27 7-24-68 8.2 BL 1 &4 19 .8 16 ‘32 2 280 230 248 18 324 308 S50 7.3 324 40
7% 27 7-29-68 9.3 % 5 .1 18 .3 4 1 L 296 243 255 12 364 310 sso 7.2 26 so
730 19 8-2-68 9.8 88 2.2 .2 4.1 .6 %.3 7 L2223 28 6 215 256 4% 7.6 25 80

1137 20 4-11-74 7.3 1.7 78 9.1 .28 14 .6 1.7, 21 -39 221 230 12 36 273 497 7.1 24 300
Sandstona aquifer
L-4la 94 ﬂ*ll-il-'ﬁ 30 0.74% B7 21 A2 36 2.1 0.5 59 .. 359 9% 300 10 428 414 112 7.6 26 30
708 S8 5-31-68 17 2.1 82 19 .32 82 1.6 33 167 -2 2% 192 283 91 555 513 910 7.5 28 30
8 5976 18 .7 120 2% .46 19 2.9 68 190 4367 301 400 98 790 75 1180 7.3 g
727 68  7-25-68 4.8 13 38 1.2 85 3.7 126 208 .3 314 258 s&98 240 B4l 799 1300 7.5 26 s
68  4-11-74 2.8 .06 22 21 .13 7 3.9 170 -3 102 85 140 56 360 W7 84 .6 25 5
729 121 B8-1-68 21 8% 14 .2 58 1.7 1 75 -3 326 267 280 12 461 451 760 7.4 25 35
121 4-19-76 5.9 .0t 359 6.6 .19 26 1.1 2.3 45 .2 191 157 170 18 %0 &25 7.6 25 80
930{2 78  6-2-69 3¢ 135 81 4.8 379 13 33 740 T 166 135 676 s41 1790 2900 7.9 25 5
[l Analvsis probably not typical becausge of effects of chemicals and ferctilizers applied nearby,
i Analysis not typical exeept where upward leakaje from deeper aguifers has occurred.
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Lower Hew:horn and Suwannee aquifers - )
L-359 630 3-6-73 14 10 %2 22 500 21 350 920 1.5 148 121 680 560 2000 3600 7.9 28 5
425 TBO  3-23-46 B7 78 392 159 615 182 538 1700 2770 7.4 29 &
652 598 6-2-69 13 B9 B8 18 386 19 296 720 1.4 168 138 605 46T 1700 2800 7.9 26 3
398 3-12-74 14 .21 82 ¥ 20 430 21 310 720 1.3 130 107 530 430 1880 1740 2950 27 %
706 592  5-1-59 19 48 52 6.1 196 14 146 280 2.2 292 239 341 102 967 907 1500 8.1 28 3
92 3-12-7419 .06 41 46 6.0 220 17 70 270 2.0 290 238 300 61 936 9% 1590 7.9 28 S
TIS 830 6-2-69 14 85 B% 14 397 19 76 780 1.5 164 135 594 460 1760 2950 7.8 31 3
1688 32273 14 .03 110 100 19 540 22 350 900 1.4 160 131 710 580 2100 3660 7.6 3L 10
Comparison of averages
Water tablell 8.6 85 6.8 0.3t 13.8 0.6 7.0 26 0.23 279 229 200 12 M5 287 502 7.3 2% 118
Sandstonell 11.5 0.72  8520.5 .42 S8 2.5 43 130 .3 270 222 29 75 488 497 853 7.6 25 31
L.Hawthorn-Suwannee 15 1 82 77T 15 383 19 232 650 1.6 192 158 537 380 1261 1619 2729 7.8 28 5

{1 Excludes analysis for well 1-707.

f2  Excludes analvsis for well .-Li".ﬂ_l:



Water-Table Aquifer

The water-table aquifer is .thu uppernost water-bearing formation
.in Lehigh Acres. The aquifer consists of -sand and of the sandy and
silty limestone of the underlying E;lﬁﬁsﬂhltnhEE Marl where the sand
and the linautnne are hydraulically connected. The sand is highly
permeable. The Caloosahatchee Marl, although generally low in perm~
eability, locally transmits water readily because of the occurrence
of large interconnected vugs within the formation. The thickness of the
gand varies greatly as does the permeability of the Calcosahatchee

Marl. For that reason the aquifer thickness is not uniform. Generally
it is less than 30 feet (9 metres) thick. The water-table aquifer,
where 1t ineludes the full thickness of the Caloosahatchee Marl is
underlain by the relatively impermeable carbonate clay of the upper- :

- most member of the lamisml Formariom.

The water-table aquiter is not a major source of water supply for
domestic use in the report area. Becausé of its shallow depth, the
aquifer is readily subject to contamination from the surface, or from
the disposal of wastes, Most of the wells tapping the aquifer are uﬂﬁ&i_-_:
primarily for irrigation. The water-~table aquifer is the priocipal
source of water which sustains stream flow and lake levels during the
dry season, The water level in the aquifer is a controlling factor

in determining the character of the vegetatlon. ,
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Fluctuations of Water Levels

As defined by Lohman and others (1972, p. 14), the water table
~is "that surface in an unconfined water body at which the pressure
“is atmospheric." This surface corresponds to the level at which
water will stand in wells tapping an unconfined water body, the
water-table aquifer. Variations in recharge and discharge to and
from the aquifer result in a continuous change in altitude of the
water table, Rainfall, the principle source of recharge, causes the
water table to rise. Conversely, discharge by evaporation, tramspir-
ation, and base flow to streams causes the water table to decline.

A more detailed description of the factors affecting the water table

in Lee County &re given by Missimer and Boggess (1974).



Wells tapping the water-table agquifer in Lehigh Acres and ad-
_,J.;ent areas show a seagonal fluctuation of water levels similar to
nﬁhar parts of Lee County. These seasonal fluctuations resulting t1win
variastions in recharge and discharge factore are evident from the
hydrographs of wells L-728, L-TOT, L-Tjﬂ, and L-1137 on figures 6-9. fiﬁur
Figure & illustrates the géneral relation between the principal here
source of recharge, rainfall, and water levels in well L-728
under wvirtually natural conditions. Water levels reach the highest
ennual position during the pericd of maximum rainfall and conversely,
reach the lowest annusl position during the pericd of minimum rain-
fall, Pericds of unusually heavy rlinfali or extended periods of
deficient rainfall will result in water levels higher or lower than
normal .

The rapid rise in water levels in all wells (iig. €-9) in June-
July 1974 resulted from unusually heavy rainfall of nearly 37 inches
(940 millimetres)in May, June, and July 197h. Immediately prior to
this pericd, water levels in these welles had reached the lowest position.
cf record during the dry season, Octeber 1973 through April 197k, whaﬁ

the cumulative total rainfall was sbout U inches (100 millimetres),
The water level in well L-707 (fig. 7) although showing a natural -

seasonal fluctuation, alse ig affected by pumping of nearby wells which
causes a decline in the water level and by irrigation of crops near the
well which results in a rise in water level., These effects which may

oceur either simultaneously or at different times results in an erratic

variation in water levels.
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The hydrograph for well L-730 (fig, 8) shows an unusual pattern
of water-level fluctuations. Although the seasonal cycle vesulting
fran natural recharge and discharge factors is similar to other wells,
the downward trend in the water level beginning in 1971 indicates a
response to other stress. As shown on figure 8, water levels generally
fluctuated from 1l to 4 feetl{ﬂ.ﬂ to 1.2 metres) below land surface
during 1968-70. During 1971-74, water levels generally fluctuated
from 3 to 8 feet (0.9 to 2.5 metres) below land surface, Aa shown
in table 3, the heavier rainfall in 196%-70 probably sustained water
levels at higher positions than would have occurred otherwise. How=
ever, water levels in the latter part of 1968 also were high although
the annual rainfall was similar to that which occurred in 1971 te 1972,
Thus, the downward shift in water levels apparently is largely !
related to the increased drainage resulting from the completion of a
major canal in June 1971 on the Lee-Hendry County line about 1.5 miles
(2.4 kilometres) east of the well site.
The hydrograph for well L-1137 (fig. 9) apparently also is affected '
by nearby drainage canals which are located about 0.5 mile (0.8 kilumatfﬁ}
both to the north and south of the well site. As shown on the hydrograph,

the annual highs and lows have generally declined over the period of record,

The record high in 1974 resulted from the heavy rainfell in June,
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Water Quality

In general, water from the water-table aquifer is suitable for
most purposes; the concentration of chemical constituents, except for
color and iron are within the recommended limits for irinking water as
established by the U, S, Public Health Service (1962, p. 7) and as
adopted by the State of Fiurid-. However, before water from this
aguifer is used for domestic purposes, it should be checked for un-
desirable biological and chemical constituents., On the basis of fnur
analyses in table 6, the dissolved solids are less than 400 mg/l
{milligrams per litre), sulfate less than 10 mg/l, aﬁd chloride less
than 30 mgfl. Although iron concentrations were determined for only
two water samples, both exceeded the recommended limit of 0.3 mg/L.
Other wells in Lehigh Acres apparently produce water with relaétvaly

high concentrations of iron as evidenced by red staining of walks

and driveways in some parts of the area,
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Sandstone Aquifer

The term “sandstone aquifer' as used heratn refers to permesble
members of the Tamiami Formatiom which are hydraulicnlly intarcnnnectedi
Included are the sandstone, sand, and limestone members described in the
preceding section. Confined above and below by clay members in the
Temiemi Formation, the aquifer is under slight artesian pressure. As
ghown on figure 4, the sediments comprising the aquifer attain max imum
thickness near the Lee-Hendry County line and thin to the west,

The sandstone aquifer is the source of water for the public-supply
system in Lehigh Acres and probably is used extensively throughout the :
area for individual domestic supplies and for irrigation. Of the wella.
listed in table 3, 49 tap the sandstone aquifer including the Lehigh |
hnrcﬁ'water-supply wells L-708, L-709, L-710, and L-1888 through L-1893.
Most of the wells near Buckingham (L=411 through L-41%) at the former
Air Base also tapped the sandstone aquifer, Although little information
i{s available on well yielda from the sandstone aquifer, it is estimated
that 200 gallons per minute (13 litres per second) can be obtained Erum

properly constructed wells. Locally greater yields can be obtained.

42



Fluctuations of Water Levals

Water levels in wells tapping the sandstone aquifer fluctuate

seasonally similar to wells in the water-table aquifer (fig. 10). Fiﬁ{'lﬁ

near
The wells in figure 10 are in the northern part of Lehigh Acres ‘here:

and are less than 10 feet (3 metres) apart. Both hydrographs

show a response to recharge and discharge factors, The water level
in well L-727 is consistently lower than in well L-ll??. which
indicates that no direct hydraulic cunneqtiﬂn exists between the
agquifers in the vicinity of these wells, The effects on water levels
in well L-727 of the 1971 and 1974 droughts are shown on figure 10,
The highest water level recorded in this well was about 18,4 feet
(5.7 metres) above mean sca level, after the heavy rainfall in March
1970.

Inacmuch a5 wabter levels in the area ot recharge to the sandstone
aquifer must be as high or higher than in downgradient wells, the
highest water level in well L-727 implies that land altitudes in the
recharge area are at least about 19 feet (6 metres) above mean uea.
level. This excludes the possible loading effect on water levels at
the well site resulting from water in storage in the overlying water-

table aquifer.
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The hydrograph for well L-414 (fig. 11) for which lomg-term Fig. 11

;gtnrd: are available, indicates geasonal fluctuations of water here
levels similar to those shown on figure 16. The unusually low

' water levels in the early months of 1967 and 1968 were the results

of heavy pumping for irrigation from vell L-1056 (cne-half mile to

the northwest). This pumping was discontinued in the latter part of

1968 so that the fluctuations since then represent essentially

patural changes., The droughts of 1971 and 1974 are reflected in the

{ow water levels on the hydrograph in those years. The highest

water level recorded in this well was 19,7 feet (6.1 metres) above

mean sea level in July 1968.
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Well L-729 in the south central part of Lehigh Acres has con~
sistently shown higher peak water levels (fig, 12) relative to mean Fig§'11£
sea level than other observation wells tapping the sandstone aquifer, - ;:::
The water level in this well, although showing a :gnaunnl pattern of
flucruation similar to the levels in the other observation wells
fluctuates through a greater range. The low water levels in the early
part of 1969 and 1970 were in part the effects of pum?lng from wells
in the area which have not been identified. As with the other wells,
the effects of the drought in 1971 and 1974 are evident from the lower

water levels, The highest water level recorded for this well wag about

26.1 feet (8.0 metres) above mean sea level in October 1969,

47



73A37 v3IS NVINW OL 0THEISTN 13AIT HILVM

4

o
|

L

&

:
I
"
&
_

-4 203 —86.2

—‘I 233 T
i

M
|
"
&
|

- ———

-

_
MHH..\I.\IIV...“..!

— 330

—1 NP
-1 HYW

=t NN
=1 H¥VN
=1 330
—1 438
=] NAr
—1 HVA
— 230
- d38
=1 Nnr
~— HYH
- 330

438

LIk

UV

1974

4973

1972

1971

1970

1969

239

— 435
— NOP
— UV

1968

L3324 m

-5 b
—-gl—
T

-l
=D

=}l ==

230

TIHLAN M
]

P | =
-3.0— -10—

|
)
b
]

- —

e

!

39v4HNS ONYT OL 03443434 T13A3T ¥ Lvm

L8

-3 4 —

37— -2

Figure 12.--Hydfograph of well L-729, August 1968-July 1974,



Wells L-1418 and L-583 (fig. 3) are near the wells that gupply

" water to Lehigh Acres, Well 1-583 was destroyed in 1971. The
ﬁydrug:apha for the two (fig. 13) indicate the general water-level
conditions in the vicinity of Lehigh Acres' wells. The effect of
gustained pumping, superimposed on the aatural fluctuations results
in lower water ievels than ?uuld have occurred otherwise. A reduction
in pumping plus an increase in recharge from rainfall camn result in

a rapld rise in water levels such as that which occurred in May and
June 1974. Then, a rise of about 8.5 feet (2.6 metres) brought water
levels to the highest point of record in well L-1418, nearly 20 feet
{6 metres) above sea level,

Well L-729 has the highest water levels, referenced to mean Sed _'
level, of the sandstone aquifer wells, and levels become prugrengivnly:
lower in the other observation wells to the north, Well L-723
apparently has a higher water ievel because it is nearer the recharge
area. However, the source and area of recharge to the sandstone

aquifer have mnot been identified.
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Water Quality

The quality of water in the sandstone aquifer varies from place
to place. The dissolved-solids concentration ranged from 240 to 799
mg/l and the chloride concentrations range [rom 45 to 208 mg/fl
(table 6). The water is hard averaging 296 mg/l in 7 samples typical
of the aquifer, The iron concentration in three of the samples 1ie
great enough to cause staining. otherwise the water is of relatively
good quality. The sandstone aquifer usually contzins more highly

mineralized water than the water-table aquifer (table 6).

51



Lewer Hawthorn and Suwannee Aquifers

Two water-bearing zones oceur within the Hawthorn Formation in
the western half of Lee County. The uppermost, the upper Hawthorn
aguifer, is the principal éaurce of public-water supply for Cape
Coral, Pine Island, and Fort Myers Beach, This aguifer consists
predominantly of limestone in the upper part of the Hawthorn Fermation,
Locally, upper Hawthorn gediments may vield waler to wells in the re-

port area.

The second water-bearing zone in the Hawthorn Formation, the
lower Hawthorn aquifer, as defined by Sproul and others (1972, p. 3),
includes the lower part of the Hawthorn Formalion and the upperlpart
of the Tampa Limestone, This artesian limestone aquifer is confined
gbove and below by clay and marly limestone.

The Suwannee aquifer consists predominantly of tan limestone, or
sandy limestone in the upper part of the Suwannee Limestone. Mogt likely,
permeable beds in the lower part of the Tampa Limestone form part of the
aquifer. Relatively impermeable beds above and below separate the
Suwannee aguifer from the lower Hawthorn and those ocecurring at greater

depths.
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Because of lack of information on the lower Hawthorn and

Suwannee aquifers in the report area, the characteristice of the
individual aquifers can not be described, Therefore, they are
combined in the following deseription of hydrologic and water quality
parameters.

Wells tapping the lower Hawthorn and Suwannee aguifers range in
depth from 440 to 850 feet (135 to 262 metres) (table 4). Most wells
drilled to depths greater than 700 feet (215 metres), tap both aquifers.
Average casing length of the nine wells for which casing lengths are
known (table U4), is 21l feet (66 mctres) which is about average for
other wells tapping these aquifers in Lee County., The discharge by
natural flow from wells tapping the lower Hawthorn and Suwsnnee aquifers
in the area ranged from about L0 to 500 gallons per minute (3 to 30
litres per second).

Historically, water from the lower Hewthorn and Suwannee aquifers
has been used primarily for irrigation of citrus groves, pasture lands,
and truck crops. Most of the wells tapping these deeper aquifers a:q-xi“.

in northern part of the repert ares.
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Fluctuations of Water levels

Two observation wells, L-652 and L-706, tapping the lower
Hawthorn aquifer are located in the report area (see fig, 4). In
both, the artesian pressure is above land surface, to a maximum

height of about 40 feet (12 metres) in well L-652 and about 30 feet

(9 metres) in well L-706 (figs, l4-15). This is equivalent in Fig.:
14-15.

altitude to about 47 feet (14 metres) in well L-652 and about 51 near
here

feet {16 metres) in well L-706, Levels in both wells fluctuate
amnually; the range of fluctuation for well L-652 is somewhat
greater than for well L-706, This probably is the result of larger
withdrawals from the aquifer in the vicinity of well L-652, Drought
resulted in abnormally low water levels in the spring of 1971 and
1974,

As siown by Boggess (1974, p. 2Z3) rhe artesian head of the lower
Hawthorn and Suwannee aquifers is highest in the northeast part of
Lee County and becomes progressively lower toward the coast. Thus, it
is concluded that the general direction of water movement in these
aquifers is to the southwest, The lower Hawthorn and Suwannee aquifers
probably are recharged in the central highlands part of the state to the

northeast from Lee County,
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Water Quality

Analyses of water from six welle that tap the lower Hawthorn

and Suwannee aquifers (table 6), indicate that the water im these _
squifers is more highly mineralized than. that in the shallowex aquifers,
Tﬁﬂ chief difference is higher concentrations of sodium, sulfate, and
chloride, Hardness is generally greater tham 500 mgfl and the water
has an odor typical of hydrogen sulfide, Because of the high dissolved-
solids concentration of their waters (usually in excess of 1,ﬂﬂﬂ-mgf1};
the lower Hawthorn and Suwannee aquifers are classified as saline-water

aquifers.
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SURFACE WATER

Three natural streams, the Orange River, Hickey Creek and Bedman
Ereek, drain most of the report area. Each of these streams discharge
{nto the Caloosahatchee River, Since 1958, more than 150 miles (241
%ilometres) of drains {canals) have been constructed by the East County
Water Control District, These drains are connected to the natural
streams. Figure 16 shows the location of the drains, surface-water

gampling sites, and other mnnitnrlné stations,.

Topographic maps define numerous shallow basins in the report area,

Many of these basins contained water when these maps were prepared, The
largest of the basins, Halfway Pond, is in the southern part of the

report area. A small circular pond, Leeland Lake (fig. 16), is a sink-
hole, the only one known in Lee County, This lake has been sounded to

a depth of 208 feet (64 metres).
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Orange River
Orange River is the largest tributary to the Caloosahatchee

_#1vtr in the report area. Before the comstruction of canals the
nﬁtural headwaters area of the Orange River was Twelvemile Slough and
the drainage basin area was about 83 square miles (216 square kilo-
metres)., Since the construction of canals in Lehigh Acres, some
change in the size of the drainage basin has occurred. Water from
the former headwaters area in Tvelvemile Slough is now diverted into
drainage canals along the Lee-Hendry County line which discharge north-
ugrd into Bedman Etaet.l_Tha'nra: involved in the change is upstraau-. 
from & former stream gaéing site located about 1. 5 miles (2.4-k11n;
metres) southeast of Buckingham (fig. 16).
Stage and discharge measurements were made at the gaging site
southeast of Buckingham from 1935 to 1946 (table 7). The nv&rngé Tahle 7
) near here
annual discharge over this period of record was 41.1 ecubic feet per
second (11.6 cublc metres per second). ﬂcnnrding to Kenner and Brown,
1956 p. &, the average yearly runoff from this basin was ?;33 inches
(198.9 millimetres) or slightly less than 15 percent of th rainfall.
No further records on stage or discharge were Sbtained on the
Orange River until 1960 when a crest-stage partial record station
was eastablished at the existing bridge on the Buckingham Road about
1.2 miles (1.9 kilometres) dowmstream from the former gaging site.

(Station 2930.5 on fig. 16). Miscellaneous measurements made at this

gtatlon between 1960 and 1974 are sumnarized in table B, Table 8 .
near her
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Year
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946

Table 7.--Monthly and yearly mean discharge from the Orange River near Buckingham, 1936-46.

Jan,

3.76

.022.
L4633

.020

" 10.8

8.65
9.10
. 360
4,07
3.07
1.32

(Discharge in cubic feet per seconi).

Feb.
45.8
029
024
.020
31.0
46.9
2.52
.13&
3.26
1.35

.850

Mar.
5.87
1.22
010
.007
11.8
25.0
5.65
.058
3.14
.570

1.48

ApT.
.04
13.6
. 001
15.0
9.76
96.1
29.8
1.05
3.62

74 -

. 090

May
.02

18.5

6.14
.005
4.63
1.86
5.60
6.74
621

1.98

June
767

63.9
36.5
242

2.73
34.4
31.2
119

9.61
63.4

7.67

July
181
145
162
173
37.6
232
23.9
250
38.7
299
27.8

Aug.
39.2
198
59.4
278
121
46.8
16.2
50.1
106
86.6
134

Sept.
23.8
101
18.6
172
319
159
9.3
73.0
14,3
73.9
60.3

Oct.
49.8
24.1
25.2
17.8
8.30
14.8
4.72

68.5

19.8

60.5
34.2

Nov,
2,27
6.27
1.84
3.95
+035
2.74
584
8.00
3.C7
11.6

Dec.

£ 727
.020
.961
«126
-339
410
3.92
2.75
2.13

Year
92.8
48.0
25.3
76.3
45.8
55.8
18.3
48.6
18.1
50.8



Table 8., --Miscellansous stage and discharge records for the (Orange

Ri"fﬂ]" ] lﬁﬂ-?h‘ L]
(Water stage in feet referenced to mean sea level)

Date Water stage Crest Gtage a Discharge . e
(cubic feet per second) .
Sept. 11, 1960 8.50 1,630
Aug. 27, 1961 .36 k27
Sept. 21, 1962 9.65 2,180
Bept. 2k, 1953 L. 76 5hE
Sept. 6, 1964 L, 64 525
oet. 22, 1965 3.0k L68
Sept. 9, 1966 3.31 (Hurricans tide)
July 9, 1968 5.93 1,000
June 19, 1972 4. 9L Lok 395
Aug, 3, 1972 1.10 112
Apr. 6, 1973 3.21
Sept. 12, 1973 1,60 275 Estimaten
Jan. 29, 1974 0,29
Feb. P27, 1974 -0,92
Mar. 28, 1974 =1.21
H]'.il‘q. 3{)1 19'71" 'Ll-l-i'l'l
June 26, 1974 iy, '8 6. 78 818
June E?; l‘EiTl} 1'-;92

f_l Bafore 1968 the crest stage listed probably occurred on the date ghown;
after 1968 only the dates of inspection are shown and the crest stage
iigted oceurred at some time between inspections.

/~20-75 -37
Dek~78 115
S-25-75 -al3
22675 -p:06
Jue 7 a3
&f-3-75 43
5§75 84
e % Y
-2 7% 735
g-13-75 Hesd

qst- rs o7y — | Fes
Jors-T8 r3d '
st 8-7% o2/
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During 1935-46 discharge from the Orange River equalled or ex-

ceeded 40 cubic feet per second (1l cubic metre per second) 20 percent

of the time (fig. 17) and equalled or exceeded about 650 cubic feet Fli;i}i”
' near
per second (16 cubic metres per second) 1 percent of the time. here

Discharge of less than 3 cubic feet per second (0.1 cubic metre per

second) has occurred for as long as 6.5 consecutive months (fig. 18). Fig. 18
near
The highest recorded discharge from the Orange River was 5,300 here

cubic feet per second (150 cubic metres per second) on June 15, 193
with a corresponding stream stage of 15,11 feet (4.61 wetres) above
mean sea level, This is well above any of the recorded crest-stage

measurements shown in table 8,



%9

DISCHARGE

CUMC METRES
PER SECOND

sT

087

o

0.087

o0

o5

0.2

\

0.
.01

Qul

0.2

0.5

I 2 3 ] 20 30 40 50 B0 TO 80 »0 % W 9 75 NIne
ALF® EEDED THAT SHOWN
s ERCENTAGE OF TIME DISCHARGE EQU oR EXC e e WEWNER AND BROWN, 1958, P 10

Figure 17.--Flow duration curve for Orange River, 1935-4h



CUBIC FEET PER SECOND

1]

DISCHARGE

1000

8

8

20

0.5

o2

+N|

0.05

0.02

0.0l

2 5 o ' 20 50 100
CONSECUTIVE MONTHS

AFTER KENNER AND BROWHN, 1936 P Wl

Figure 18,--Maximum period of deficient discharge for the Orange
Ri\rﬂr. 1935"[&1

65



Water Quality

Analyses of water collected from Orange River 1n
' 1939-70 are shown on teble 9. The point of sample collection frow " Teble 9
1939 to 1945 is about 1.2 miles (1.9 kilometres)} upstream from the hﬂre.
point where samples were collected during 1963-70, Tidal
effects have been noted at the lower station which ﬁay account for
the higher concentrations of sodium, potassium, sulfate, and chloride
in samples collected there.

Generally, the water in the Orange Rlver is of good chemical
quelity. Most samples of table 9 were collected during the dry
season. A seasonal effect probebly would be noted if samples were
obtained throughout the year, For example, the high discharge rﬂt& 
in August 1944 resulted in the lowest concentration of dissolved solids
listed in table 9. Although the chemical constituents in the samples
collected do not exceed the recommended 1imits for drinking water,
locally the water from the river is not guiteble for drinking purpnﬂiiH
without proper trcatmeﬁt. because of othér chemical and biologieal
constituents.

A summary of nutrient concentrations in water from the Orange
piver is included in a subsequent section on water quality in other

streams and canals.
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Table 9.--

Chemical analyses of water from

(Chemical constituents ir milligrams per liter}

the Orange River nesr

Buckdnehan, 1939-70,

|
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.E'-‘.thEr Streams and Canals

Beginning in 1072, streanm stage data (table 10) were obtained . Teble 1
for Bedman Creek (SW 37-1) and Hickey Creek (SW 38-1) (fig. 16) ::i
gither through direct readings or from crest-stage gages. |

The water stage in both Bedman and Hickey Creeks are namtrnlleﬂ.
in part by the stmge of the Caloosahatchee Riv&r upatream from the
W. P. Franklin Dam which usually is maintained at about 3 feet (1 metr_e.}'
above mean sea level, The water stage in Hickey Creek at gage SW 38-1 _
also is affected by the ﬂp;rﬂtiﬂn of a water control structure on Hickai 
Creek Canal.

During the period of record the highest observed stage in Bedman
- Creek was 5.81 feet (1.97 metres) above mean sea level, .
on June 19, 1972. The crest-stage gage indicated & previous higher
level of 7.06 feet (2.18 metres) above mean ses level, which probably
occurred earlier in June. A comparable high water stage did not occur
at the gage site on Hickey Creek during, June 1972 apparently as & re-
sult of the controlled relesse of water through Hickey Creek {:annl.

Heavy rainfall of nmearly 23 inches (580 u111£m¢trga} over Lehigh
Acres in May-June 1974, resulted in & rise in stream stage throughout
the area, 'The highest stage of Bedman Creek in June 197l was several
feet lower than previously recorded in June 1972, However, the higher

‘stages recorded for Hickey Creek were in June 197k,
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VWater Quality
Nutrient concertrations were determined at six stream or camal
sites in the report area as part of a regional sampling network and

-

the analyses are listed in table 11. These sites are A-l4 (Bedman ' tabls 51

A

near hagy
Creek), A-15 (Orange River), A-22 (Hickey Creek), A-46 (Able Canal),

and A-47 and A-48 (Dog Canal) (fig. 16).

The analyses of 1973 and 1974 (table 11) show that concentrations
of phosphorus {Pﬂ ~P}, and ammonia nitrogen {Hﬂﬁ-ﬂj were higher in
water from Dog Canal than from Bedman Creek. C-:rtweuely. for the Bame
sampling dates Bedman Creek Enntainad'hiﬁher Ednﬂintratiuna of nitrate
nitrogen {HDE-H} than Dog Canal. ‘ |

The 1973 and 1974 analyses also show that water from the Orange
River contained higher concentratiens of phosphorus (Pﬂﬁ-P} and
nitrate nitrogen {HD3-H} and lower concentrations of ammonia nitrogen
{Hﬂﬁ—ﬂj than from Able Canal. The snalysis of September 12, 1973
for Orange River may be anomalous. All streams analyzed were uni-
formly low in nitrite nitrogen {HDE-H}. Generally, the nutrient
data do not accurately define the nutrient content throughout the -
entire stream systems or the range of concentration in nutrient

content because of the small number of sampling sites and the fre-

quency of sampling.
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Table 11---Ilut-ritnt concentrations in streams and canale in lehigh
Acres and €djacent areas, 1971«Th,
(Analyses in milligrams per litrs)
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Lakes and anqE

Prior to development, numerous shallow basins were present
throughout Lehigh Acres and adjacent areas. Nearly all of these
basins contained ?nter during the wet season. During very wet yenrﬁ,
interbasin areas probably were flooded, Many of the basins probably
contained water throughout the dry season of wet years. During ex-

tended pericds of deficient rainfall, most basins were dry.

Water levels in nearly all of the ponds and lakes and in st
veaches of stresms and canals are coincident with end reflect the
level of the water table, Thus, the water-table aquifer and the
surface-water bodies are interdependemt. Recharge or discharge
fa:tur; which affect one also effect the other and water can move
readily from the surface-water bodies to the aquifer or from th;
aquifer to the surface-water bodies.

After construction of the network of drainage canals in Lehigh
Acres, most of the shallow basins were gither filled with material
excavated from the canals or were drained as the water table was

lowered.
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Halfway Pond

Halfway Pond (fig. 16) is the largest shallow natural pond in
Lehigh Acres, Occurring in the area where the land is at highest
altitudes, the base of the pond is about 26 feet (8 metyes) above
mean sea level at its deepest point (written cummuﬂ., 1974, J. A. Ruth,
Gee and Jenson, Consulting Engineers, Inc.). When completely full, the
pond surface probably is about 30 feet (8 metres) above mean sea level.

During the 1973-74 dry season (October 1973-May iBTﬁ], the water
jevel in Halfway Pond apparently declined sbout 5 feet (1.5 metres).

By April 1974 the pond was almost dry. The water level in well L-730
(fig. B) also declined about 5 feet (1.5 metres), from September 1973
- fnto June 1974, The heavy rainfall in May and June 1974 caused the

water level in Halfway Pond to recover to earlier levels and the water

leval in wall T-730 ta rice naarly 7 fear (3.1 matres),
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Leeland Lake

Leeland Lake, formerly called Still Lake, is & funnel-shaped,
_nearly clrcular sink (fig. 16). It is the only known sinkhole lake
in Lee County. In May 1943, the lake was E.ﬂmﬂﬂﬂ' to a depth of 208
feet (64 metres) and was sbout 600 feet (185 metres) in diameter.
Aerial photographs show that in April 1972 the dlameter of the lske vas
only sbout 420 feet (130 metres). The decrease in diameter reflects
a lower lake level,
Miscellaneous measurements of the leke stege indicate a seasonal
renge in fluctuation simller to the water table., Between October 30,
1969 and April 29, 1971, the leke stage declined about 5.6 feet
(1.7 metres). Records for well L-T28 {watér-bable aquifer) show &
water-level decline of 4,9 feet {1.5 metres} over the same period.
Between April 29 and June 28, 197k the lake level rose about 6.2 feet
(1.6 metres) and the water level in well L-1137 (water-table aquifer}
rose 5,3 feet (1,6 metres) as a result of heavy rainfall in May and Jﬁ#ﬁL
The water in Leeland Lake is of good quelity (table 12). The mtaritﬁ%
is more nearly similar to water from the sandstone aguifer than from t.hﬁmi
water-table aquifer. The concentrations of most chemical constituents s

were higher in 1974 than in 1943, the greatest increase occurring in

the sulfate concentration.
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Table 12,-=Chemical analyses of water from Leeland Lake,
(Chemical constituents in milligrems per litre)

Siliea (5105)
‘Iron (Fe)
caleium (Ca)
Megnesium (Mg)
Sodium {Na)
Potassium (K)
Bicarbonate {I-t!:oa}
Sulfate (S0y)
Chloride (C1)
Fluoride (F)
DPiessolved =solids
Hardness as CaCOg
Calcium-maghnesium
Non~carbonate
Specific conductance

pH
Color

I

May 11, 1943/L

6.7
.03

52

2.9

30
1.k
192

6.3

52
0.1

233
170

7.1
22

Ll ¥enuer and Drowa, 1530, p. 08
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Feb. 13, 197k

g
+11

T
22

23

4.2
165
120
a3

0.2
W60

280
150
814
T.l
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Leeland Lake, because of its depth, could be hydraulically
connected to both the water-table and sandstone eguifers. At the
11ﬁke, the water-table aquifer probably extende to a depth of about
20 feet (6 metres) and the sandstone aguifer probably occurs hetug?ﬁ}
£0 and 120 feet (1B and 37 metres) below 1nﬁd surface.

Inasmuch 8 the water level in the water-table aquifer is several
feet higher than the water level in the sandstone aquifer, water should
move from the water-table aguifer intc the lake and from the lske to the
sandstone agquifer. The aveilable evidence, however, indicates a lﬁﬂk
of such movement, Temperature measurements made on May 11, 1943
showed & general decrease in temperature from 22°¢ (TEGF} at 18 feet
(5.5 metres) beneath the surface to 20% (68°F) at a depth of 165 feet
(51 metres}. The distribution of dhlﬂride-cnncentratinua, rang;ng from:
51 to 55 mg'l through the seme depth interval, was relatively uniform.
Measurements made on October 17, 1973 indicated the same general con-
| ditions as earlier, but a greater difference in temperatures with &
decrease from 28°¢ (B3°F) at a depth of 15 feet (4.6 metres) to 20.5°¢

(68°T) at a depth of 150 feet (46 metres).
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EFFECTS OF CANAL CONSTRUCTION ON GROUND«WATER LEVELS

'As previously described, the water levels in nearly all of the lakes

and ponds and in most reaches of streams nn@ canals in Lehligh Acres
are directly coincident with the water tﬁhl;. This indicates that
the water-table aquifer and the gurface~water bodies are hydraulically
connected and interdependent, Thus, recharge or discharge factors
which affect one, also affect the other,

Numerous canals have been congtructed in Lehigh Acres to d.rniﬁ
the area. These canals perform two basic functions: (1) they provide
& mesns for the rapid removal of weter from the land surface and (2)
they provide a means of removing water from the gsubsurfece, from the
water-table aquifer. This latter function is the subject of discussion

in this section.
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To demonstrate the possible effects of a major drainage canal
on ground-water levels, a mathematical model wae constructed by
I.. F. Land (U, §. Geol. Survey, Miaml, written commun., 1974), hunﬂ
on the solution to a bank storage equation develuped by Glover ¢1953).
For a hydraulically connected surface- and ground-water system in
equilibrium, the equation provides a solution for the position of the
water table after the stage in a canal, river, or rveservolr has been
abruptly lowered.

For this model to apply correctly to a specific surface- ana
ground-water system, transmissivity, storage coefficient, aquifer
thickness, and amount of water-table lowering at the canal must be
accurately determined, Because aquifer characteristics are poorly
defined for much of the Lehigh Acres area, ;pplicatiun of the model
to that area produced results that must be considered only as
approximations, For purpose of analysis parameters for the Lehigh
Acres aresa were estimated as follows: transmissivity, 20,000 gﬂlluﬁh
per day per foot {Iﬂﬁﬂﬁuhic metres per day per metre); storage co-
efficient, 0,15; aquifer thickness, 20 feet {6 metres); anarinﬁ of
the water level at the canal, 10 feet (3 metres) below historic average.

Using these data, a family of drawdown curves was developed and

these are shown on figure 19.
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®ach of the ocurves of figure 19 refers to & specific elapsed time.

For example, a canal with an initisl drawdown of 10 feet (3 metres),
yill in 2 months cause & lowering of the water table of about 5 feet
(1.5 metres) at & distance of 1,000 feet fan& metres}., In 4 months,
the water table would be lowered about 1 foot (0.3 metres) at a distance
of 3,500 feet (1,080 metres). This analysis agsumes no recharge to
the aquifer, According to Land (1974)  "the water table probably
puilds up to a profile nearly equivalent te t=1 month durinﬁﬂig?“rginy
gangon and then decays to the t=6 months profile ur'aiiémily lé;s by
the end of the dry season. Using thie hypothesis the canal would in-
fluence the water table for a distance of sbout 6,000 feet.”

The curves may not represent existing conditions at any glven
locality in Lehigh Acres and provide no resl information on the
actual lowering of ground-water levels from canal construction in the
~area. They merely demonstrate the general profile or slope of the
water table perpendlcular to a canal draining the shallow aquifer ﬁnﬂ_
the magnitude of the distance that could be affected by a canal. They
do not reflect the water table profile where two or more cenals are

present in the distance indicated on the figure.
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FUTURE INVESTIGATIONS

As mentioned earlier in this report, only & summary of existing
'iéﬁlnsic and hydrologic data is presented. These data are not adequate .
to provide the background necessary to design programs for "uptimun“
.uanagcmant, control, and conservation of the Evailabla water resources.
CGeologic information is available for only a few deep (more than 500
feet or 150 metres) wells., The informatiom 1s adequate for only a
generalized understanding of the ground-water systems of Lehigh Acres. Tun.
few water-level measurements (in wells) are available to prepareé a -
potentiometric surface map from whieh hydraulic gradients in the aquifer
and the direction of water movement can be determined. Specifically
Ynformation is needed to define the source and area of recharge to the
Qandatune aquifer, to determine the h?drauliﬁ characteristics of the
aquifers, the ground-water - surface-water relations with partinuiar
regard to the canals and to better define the chemical quality of water.
ﬁnng of the information could be obtained as listed below:

1. A test drilling program would provide detailed in-
formation concerning the position, thickness, and other physical para-
meters of the sandstone aquifer and 'the poaition and thickuess, of 1ts
confining layers.

2. A network of observation wells would provide at least part of
the information needed to determine aquifer characteristics, to qhantify
recharge and discharge rates, and to delincate the areas where recharge

oceurs., Most of the wells of the network would have to be installed.
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3. A network of water-quality monitoring sites for both ground-
'Ilti:l': and surface-water data points would provide a basis for mrnluatin_;
1i£;ﬂunll changes in quality, and also the effects of base flow on streams
ﬁ;nd-nannln.
4. Stream discharge measurements at sites on the Orange River,
;Hick:y Creek, and Bedman Creek and stage or crest stage gages on other
;it;elus would provide streamflow data needed for an evaluation of the
quantity of water that could be salvaged for use.

The location of test holes, gaging sites and water-quality
monitoring sites needed are shown on figure 20. Fig. 20

nea::
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SUMMARY

Lehigh Acres, a residential community with a population of about
13,500 and comprising an area of 94 gpquare miles (243 square kilumetreii
{n the eastern part of Lee County, has been under development since
1954, Prior to development, much of the area was poorly drained, Iﬁ
1958, the East County Water Comtrol pistrict was formed to improve
drainage from the area and by 1974, more than 150 milqs (241 kilometres)
of drains (canals) had been constructed,

The climate is subtroplcal with a mean annual air temperature of
23°¢C (TﬁﬂF}, and average monthly temperature ranging Ffrom 18°C (64°F)
in January to 28°C (83°F) in August. Rainfall im the area is seasonal
with most of the annual total occurring between May and October. The.
average annual rainfall in Lehigh Acres between 1965-73 was about 56
inches (1430 millimetres).

Lehigh Acres is underlain to depths of about 1,200 feet (370 metres)
by sediments consisting predominantly of sand, sandstone, limestone,
dolomite, clay, and marl, ~At least four differemt aquifers have been .=
identified withiﬁ this sequence of sediments. In order of increasiug;?
depth they are the water-table, sandstone, lower Hawthorn, and Suwannee

aguifers.



The water-table aguifer which occurs at shallow depths, usually
is not more than 30 feet (9 metres) thick. Recharged by infiltration
:nf rainfall, the water table fluctuates seasonally through a range
_dependent on natural recharge and discharge factors. Water levels
in this aquifer probably have been affected by the construction of
drainage canals. Water in the water-table aquifer usually is suitebls
for most purposes with concentrations of most chemical constituents,
except ircn and color, within the recommended limits for drinking
water.

The sandstone aquifer, under slight artesian pressure, is the
source of waler for the public-supply system in Lehigh Acres and is
used extensively throughout the area for domestic and irrigation water
supplies. Water levels in the aquifer show & seasonal range in fluctuo
eticn similar to the walter table. The aress of recharae to the gauifs
have not been delineated. Water in the agquifer generally is of good
quality although in places the water is hard, with dissolved solids

and iren concentrations exceeding the recommended limits for drinking

water.



The lower Hawthorn and Suwannee aquifers are at depths between
440 and 850 feet (135 to 262 metres). Wells tapping these aquifers
usually flow at rates ranging from 40 to 500 gallens per minute
(3 to 30 litres per gsecond), The artesian head is as much aa &40
feet (12 metres) above land surface, 51 feet (16 metres) above mean
sea level, Recharge to these aquifers probably occurs to the north
in the central highlands part of thec atate. They are classified as
galine-water aquifers because the dissolved solids usually exceed
1,000 milligrams per litre. They yield water that is very hard and -
contains relatively high concentratiocns of sodium, sulfate, and nhlnriﬂe;
Three streams, the Orange River, Hickey Creek, and Bedman Creek,
formerly provided natural drainage from the area, All of the drainage
canals constructed since 1958 are connected to these streams. Betuuaﬁ
1935-46 the average annual discharge from the Orange River was &1.1
cckiz foot por sosdald {11,% cubic metres pos second). The highest
recorded discharge for the Orange River was 5,300 cubic feet (150
cubic metres) per second on June 13, 1936. Extended periods of littl
or no discharge oceur, The effects of changes in the drainage basin
on the flow regime of the Orange River have not been accurately defined
Generally, the water in the Orange River is of good chemical
quality. Information on the quality of water in other streams and
canals is fragmentary: only several analyses for nutrient concentrations
have been made, The results indicate higher concentraticons of nutrients

in the Orange River than at other sampling sites.
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Most lakes snd ponds in Lehigh Acres are hydraulically connected
to the water-table aquifer. Thus, factors which affect one, also
.urfaﬂt the other, In 1974, the water level in Halfway Pond the larggut%
shallow pond in the area, apparently declined at a rate similar to Htllz
L~730 where the water table fell nearly 5 feet (1.5 metres). The pond,
nearly dry in April 1974, recovered to a high level in July as a result
of heavy rainfall in May and June.

Leeland Iake, the only known sinkhole lake in Lee County, 1is
sbout 208 feet (6l metres) deep. The lake stage apparently fluctuates
seasonally similar to the water table. The long-term range in fluctu-
ation is about & feet (1.8 metres), Becmuse of its depth, Leeland |
leke mey be hydraulically connected to both the water-table and sand-
stone mgquifers, The water quality however, ils more nearly similar to
vﬂtér from the sandstone aquifer. |

Theoretical drawdown curves developed for conditions in Lehigh
Acres, indicate that drainege canals could affect ground-water levels
for a distance of 6,000 feet {1,800 metres). However, these thecretical:
ecurves provide no information on the actual water-level declines resuitiﬁgé
from the construction of canals.

The available information on the hydrology andlgeulugy of Lehigh
Acres and sdjacent areas is inadequate for many purposes. Information
is needed to define the suurée and srea of recharge to the sandstone
aguifer, to define the aquifer characteristics of transmissivity and
storage, and to determine water guelity. More detailed information is
required to evaluate the effects of canal comstruction on ground-water

levels and the flow regime and water quality of streams in the erea.
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Table 5.--Descriptive logs of test holes in Lehigh Acres and
adjacent areas,

L-612
Description Depth (ft.) Thickness (ft.)

Holocene and upper Fleistocene
sediments, undifferentiated.

Sand, quartz, medium to fine, 20 20
Caloosahatchee Marl.

Limestone, light gray, clayey. 32 12
Tamiami Formation.

Clay. gray and green. 62 22

Sandstone, and limestone, interbedded. 100 38

Sand, clayey. 110 _ 10

Limestone, moderately hard. 152 k2

Clay, dark gray-green. 170 18

Clay, sandy, dark grey, highly

phosphatie. 152 22

Hawthorn Formation.
Limestone, light gray-white, sandy,
phosphatic. 291 93



Table 5.--Cont.
L-613

Description Depth (ft.) Thickness (ft.)

Holocene and upper Pleistocene
sediments, undifferentiated,

Sand, brown, white clay marl, 10 10
Caloosahatches Marl.
Limestone and clay, marl, white, 28 18
Tamiami Formation.
Cley, gray and green, shell fragments, ha 1y
Limestone, and sandstone, gray. 60 18
Limestone, gray. (F] 15
Sandstone, gray, calcareocus. Q0 15
Jame, some phosphorite, shell. 105 ) 15
Sandstone, gray, quartz gravel,
vhosphorite, shell. 120 15
limeztone, tan, melds, 138 18
Clay, gray. 190 . 52
Clay, green, 222 32
Cley. dark gray, sasndy, phosphatie. 255 32

Hawthorn Formation

Limestone, gray-white, phosphatic. 360 105



Table 5.-=-Continued.
1-618
Degcription

Holocene and upper Pleistocene
sediments, undifferentiated,
Sand, fine to medium, dark browm

Caloosahatchee Marl.

Limestone, creamy tan, shell casts and

molds.
Limestone, light gray, marly.

Tamiami Formabtion,
Clay, tan to light gray.
Clay, green.
limestone, gray, slightly sandy.
gsandstone, gray; calcareous shell
fragments.
Same, some clay.
Clay. gray, interbedded with gray
gandstone.
Clay, gray sandy, some sandstone.

Depth (ft.)

10

35
Lo

80

100
120

130
140

Sand, fine to medium, dark gray, clayey. 260

Same with phosphorite.

Hawthorn Formation.
Clay, light gray, sandy.
Limestone, gray-white, sandy.
(lay, light gray, sandy.
Limestone, tan; casts and wolds.
Limestone, tan-light gray; clayey.
Limestone, tan, casts,
Clay, grey, limestone fragments.
Cley, phosphorite, gray clay, sandy.
Clay. dark gray. phosphorite, sandy.
Limestone, phosphatic, pgray-white.

28k

295
300
324

360
Loe
480
20
562
600

Thickness (ft;)

10

15
15



Tahle 5.=-=Continued.
1-62L4
Description Depth (ft.)

Holocene and upper Pleistocene
gediments, undifferentiated.

Sand, brown, silt to medium. 8
Caloosahatchee Marl, _

Limestone, tan, marly, shelly, sandy. 10

Limesztone, light gray to cream, some

shell and quartz sand. 20

Limestone, light gray, phosphatic, shelly.28
Tamiami Formation.

Clay, light gray, oolitic, some sand. 30
Clay, light green. some shell and gquartz
sand.

Clay, light green, interbedded with

sof't tan limestone, 60
sandstone, light gray, shelly, hard. T3
Same 87
Sand, quartz, light gray, fine to

med { vin. 10e
No sample, sandstone, 120
Clay. light grav, some shell. 135
Marl, light gray to white, limestone
fragments. 150
Marl, same as above, 165
Marl, and limestone, shelly, some

quartz sand and phosphorite. 180
Marl, light gray, sandy. 186
Clay., gray-green, sandy. 210
Same. 225
Clay, dark gray-green, highly

phosphatic, sendy. 23k

Hawihorn Formatlon
Limestone, gray-whiie, phosphatic

shelly, sandy. 255
Same. ' . 270
Limestone, gray-white, interbedded

with marl and hard gray limestone, 285

Iimestone, gray-white, clayey, inter-
bedded with marl. 296

Thiecknese (ft.)

1%

15
12

15 .
18
15

15
15

15

15

15
15

15
11



Table 5.=-=Continued.

L-624 Cont,

Description Depth (ft.) Thickness (ft.)
Clay, green phogphatic, sandy. 310 15
Marl, gray-white, phosphatic, sandy,
shelly. ' 339 29
Clay, light gray, some shell and
quartz sand, - 3hl 5
Limestone, gray-white, phosphatic,
sandy, some marl, 360 16
Marl, gray-white. phosphatic. 390 30
Marl, gray-white, phosphorite gravel. k05 15
Clay, light gray. 510 5
Marl, light gray, rock fragments,
phosphatic. L20 i 10
Same. Lel L
Clay, light gray. 43k 10
Limestone, gray, hard. 439 5
Marl, light gray, soft, phosphatic. 450 11
Marl, light gray to white, gray
limestone fragments. k65 15
Marl, light gray. 480 15

Limestone, white, some sand, soft _
marly. 495 15



I‘hlﬂ 5 i = ﬂﬂ‘ﬂtiﬂu&ﬁ
L-625

Description Depth (Tt.)

Caloosahatchee Marl,
Limestone, light tan, shelly,

sandy, marly.
Marl, white, shelly.

Tamiami Formstion.
Clay, light gray, some gypsum.
Clay, gray-green, some shell and
gquartz sand.
Sandstone, light gray, interbedded
tan limestone.
Sand, gray, quartz gravel and pebbles.
Sandatone, gray, hard, calcareous.
Sand, gray, quartz and phosphorite
gravel

Limestone, light tan to gray,
interbedded sandstone; quartz and

phosphorite gravel,

10
20

30
Ll
58
62
A2

86

105

Limestone, light tan to gray, pelletcd.l20

Clay, light gray, some gquartz sand

e dl  als =W
Lkl L I_'IJ.J.'\.IJ.....‘

Clay, light gray.

Clay, light gray sandy.

Clay, light gray.

Clay, gray-green, sandy, some shell.
Clay, dark gray-green, sandy,
phosphorite gravel,

Clay, dark gray-green, sandy, shelly,
phosphatic, coarse sand.

Clay, dark gray-green, rock fragments
phosphorite gravel, sandy,

Hawthorn Formation.
Limesione, white to light gray, sandy,
some shell, .
Marl, gray, shell, quartz sand,
phosphorite.
Same.
Marl, gray, shelly.
Limestone, clayey, white to light
gray. chalky,
Limestone, same as sbove.
Limestone, light gray to white, marly,
gome quartz sand, - .

135
150
165
176
188

2310
225
236

203

270
300

315
330

350

Thickness (ft.)

10
10

10

Bl

139
15
L5
15
15
11
12

15
11

19

15
15
15

15
15



Table 5.--Continued.
L=625 Continuad

Description Depth (ft.) Thickness (ft,)
Clay, light gray. 360 10
Marl, white to light gray, sandy,
shelly. 366 6
Clay, phosphatic, quartz sand,
shell. 37l B
Marl, and interbedded soft limestone,
sandy, shelly. 390 16
Clay, gray, marly, shell, quarte,

. phosphorite. 405 15
Clay, light gray to white. L1k 9
Limestone, and dolomite, light gray-
tan, hard. L3l : 20
Limestone, light gray, hard. k6 12
Limestone, interbedded soft and hard., 495 hg
Limestone, white to light gray, some
guartz sand and sand. 510 15
Same . 525 15

Limestone, light tan-white, wvery
hard, pelleted. sho 15



Table 5.--Continued.

L-626
'Description Depth (ft.)

Holocene and upper Pleistocene
sediments, differentiated.
Sand, quartz, light brown, medium
to very fine. 5

Caloosahatchee Marl.
Limestone, tan to ihite hard, sandy. 10
Iimestone, light gray to tan, shell,
quartz sand. 20

Tamiami Formation.
Marl, white to light gray, some quartz

sand and shell, 30
Clay, gray, fat. L2
Sand, quartz, phosphorite and quartz
gravel, slightly clayey. 60
Shell, with light grey sand, some

clay. 5
Shell, with light gray sand, quartes
gravel and phosphorite. 90
Sandstone, light gray. 105
Sand, quartz, light gray, Ehel'.'u.r,

some gravel, 126
Sand and gravel; quartz, gray,
phosphorite 140
Limestone, light gray to light tan,
marly. 150
Limestone, light gray to light tan, 165
Same. 173

Clay, light gray, some guartz send. 196
Clay, light gray, sandy, some shell. 210

Clay, and wmarl, 220
Clay, green, silty. 2Lo
Clay, green, with quartz sand and
shell. 055
Clay, gray-green, very phosphatic,
sandy. ‘ 270

Same. 280

Thickness (ft.)

10

b

18

15

15
15

2l

L

10
15

23
14

15

15
10



Table 5.--Continued,
1-626 Cont.
Description Depth (ft.}  Thickness (ft.)

Hawthorn Formation,
Marl, light gray-white, phosphatic,

shell and qpartz sand. 300 20
Same, 315 L5
Marl, light aray, E&nﬂr, some shell

and phosphorite. 330 15
Clay, gray, sandy. 340 10
Limestone, light grey, some phosphatic

gravel, shelly, sandy. 345 5
Limestone, light gray to white, 364 19
Marl, white to light gray. slightly

rhosphatic, 375 11
Marl, vhite to cream. 390 15
Clay, light gray. Lo ' 15
Clay green, very phosphatic, sandy, L2o 15
Marl, cream, slightly sandy. L32 12
Clay, dark gray-green, phosphatic,

sandy some shell, L50 18
Clay, light gray, phosphorite gravel. Lé62 12
Limestone, and dolomite, white and

light brown. L8o 18
Lihi'-ri-"trhf!le Hh.l—u-': tﬂ' ligll-t E,.'I'.l:l.;,]'} hiu'ﬂq- L?TJ 1:3

Limeatone, white to light gray, shelly, 500 5



Table 5.=-=Continued.
1-628
Description Depth (ft.) Thickness (ft.)

Holocene and upper Pleistocene
sediments, undifferentiated.
Sand, dark brown, light gray clay;
limestone, light and dark brown,
sandy, clayey. 10 10

Caloosshatches Marl.
Limestone, creamy tan, shell fragments,

clayey. 20 10

Limestone, creamy tan, clayey, shell,

phosphatie, ' 30 10
Teamiami Formation.

Clay, gray. 45 15

Clay, greern, sandy, 56 11

Sandstone, gray, calcareous, phosphorite

pebbles, some quartz, gravel. 75 9

Same, with shark's teeth, more gravel. . S2 17

Sandstone, limestone, tan and gray,

phosphorite pebbles, 105 13

Limestone, tan, shell molds. 121 16

Limeotone, H06, 50mE gray clay. 135 14

Iimestone, gray-white, some gray clay. 164

Clay, green, some limestone, 160 16

Clay, green, sandy, 195 15

Clay, gray, sandy. 210 15

Clay, dark gray, sandy, phosphatic. 236 26
Hawthorn Formstion.

Clay, green, some limestone, phosphatie.270 gL

Clay, gray, some limestone, phosphatic. 330 60

Clay, gray, some phosphatic limestons, 390 &0

Limestone, light gray; clayey. Lkos 15

Limestone, light gray, pure; some

dolomite. L35 30

Same, some gray clay. , Lso 15



Table 5.--Continued

L-659
Description Depth (ft.) Thickness (ft.)

Caloosahatchee Marl,

Limestone, creamy tan, sandy. - 10 10

Limestone, creamy tan, (barnacles),

shell casts. 20 10

Limestone, light tan, shell fragments. 30 10

Limestone, tan, shell fragments; clayey.lO 10
Tamismi Formation.

Clay, dark gray, sandy; shell fragments.50 10

Clay, green; shell fragments, 60 10

Bandstone, gray, calcareous; clayey. TO 10

No sample, sandstone to 120, limestone,

gray clay below. 170 100

Clay, gray; shell and limestone

fragments. 190 20

Clay, gray. 200 10

Clay, dark gray, sandy, phosphatic. 206 6
Hawthorn Formation.

Limestone, tan, phosphatic, clayey. 230 2k

Same, 250 20

Tlpyw, groy, phogvhetis ool e

Clay, gray, thosphatic, sandy. 270 10

Clay, gray, phosphatic, 200 20

Limestone, gray-white, phosphatic;

clayey. 320 30

Clay, gray~-white, phosphatic; lime-

stone fragments. 20 100

Clay, gray-white, phosphatic; lime-

stone fragments. 438 18

Limestone, phosphatic, clayey. LLE 10

Clay, gray-white, phosphatic. 500 2

Clay, gray, phosphatie; limestone

fragments. 530 30

Cley, gray, less phosphorite lime-

stone fragments. 578 LB
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L-659 Cont.
Description Depth (ft.)
Tampa Limestone. -
Linestone, gray-tan, clayey. 590
Limestone, gray-tan, some phosphatlic
gray clay. 600
Limestone, gray-tan, phosphatic, sandy. 6LO
Same, some gray clay. T00
limestone, gray-tan, some phosphorite. 720
Clay, gray-tan, phosphatic; lime-
stone fragments. 738
Limestone, gray-tan, sandy. 780
Limeastone, gray-tan, phosphatic;
clayey. Boo
Limestone, gray-tan, shell fragments
(shark's teeth) B36
Suwannee (7) Limestone.
Limestone, gray-tan. 860
Same; clayey. 880
Limestone, gray-tan. 920
Same, some sand, gl
Send, Cloe o medium, Lal;  Lllmoe-
stone fragments, 1040
Limestone, tan, sandy. 1060
Limestone, tan, 1080
Limestone, tan, sandy, 105k
Ocala Group (%)
Limestone, tan, cleyey. 1160
Limestone, tan. 1194
Limestone, tan; clayey. 1220
Limestone, tan, 1240
Clay, tan, sandy. 1260
Limestone, tan (shark's teeth 1300-
1320) 1340

Thickness (ft.)

=
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Table 5.-~Continued.
1.-662
Description pepth (Ft.) Thickness (Ft.)

Holocene and upper Fleistocene
sediments, undifferentiated,
Sand, guartz; tan to 1t. brown,
medium to fine. -6 6

Caloosehatchee Marl.

Limestone, light tan to yellow, shell
fragments., 20 1h
Marl, light tan to white, shell. 30 10

Tamiaml Formation,
Cley, light gray, shell, slightly

sandy. S T 10
Clay, light gray to light green, some

shell, slightly colitic. 50 10
Clay, green, silty. 75 15
Sandstone, limestone, light gray and

tan, calcareous. 80 15
Sandstone, gray, hard. 90 10
Sandstone, light gray, calcarcous, :

phosphorite pebbles. 105 15
Same, with some clay. 112 T
Sand, gray, clayey, some shell and

pnospnorite. 122 10
Limestone; 1light gray to white,

sandy, molds and casts. 140 8
Limestone, same,. 150 10
Clay, grey, phosphatic, some lime-

stone fragments, shell. 165 15
Clay, dark gray-green, phosphatic. 180 15
Sand, dark gray, clayey, highly

phosphatic. 192 12

Hawthorn Formation
Limestone, light gray-white, sandy,

phosphatic. 205 13
Limestone; light gray-white,
phosphatic, slightly clayey. 225 15
Iimestone, light gray-white,
phosphatic shelly, some sand, 2l 15

Limestone, light gray-white, same
as above, 255 15
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