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SUMMARY OF U.S. GEOLOGICAL SURVEY INVESTIGATIONS AND 

HYDROLOGIC CONDITIONS IN THE SOUTHWEST FLORIDA WATER 

MANAGEMENT DISTRICT FOR 1977 

By 

A. Buono, K. W. Causseaux, and J. E. Moore 

ABSTRACT 

This report summarizes the activities of the Southwest Florida 
Subdistrict Office of the U.S. Geological Survey, Water Resources 
Division for fiscal year 1977. The organization and mission of the 
subdistrict office are described. The cooperative program for fiscal 
year 1977 included 41 interpretive investigations. Abstracts of twenty 
reports released by the subdistrict during 1977 and an extensive bib­
liography of reports released from 1933 to 1977 are included. The 
hydrologic setting of southwest Florida is outlined followed by discus­
sions of surface-water, ground-water, and quality-of-water conditions. 
Hydrologic conditions in southwest Florida in 1977 are shown by the 
presentation of hydrographs from selected surface-water, ground-water, 
and lake-stage data collection sites. 

1 



INTRODUCTION 

This report describes the hydrologic conditions and studies in 
southwest Florida being made by the U.S. Geological Survey. The report 
is a ready reference for all professionals and laymen who are interested 
in the water resources of the area. The preparation of this report was 
funded as a part of the cooperative program with the Southwest Florida 
Water Management District. 

The report contains a description of the organization of the U.S. 
Geological Survey subdistrict office at Tampa, a description of active 
water-resources investigations, a summary of water use, and a discussion 
of hydrologic conditions. In addition, the report contains a list of 
reports prepared by the U.S. Geological Survey in southwest Florida. 

Mission of Subdistrict 

The Southwest Florida Subdistrict Office, located in Tampa, is a 
part of the Florida District which is headquartered in Tallahassee. 
Other major field offices are located in Miami, Orlando, Jacksonville 
and Tallahassee. The Southwest Florida Subdistrict office collect~, 
analyzes, and interprets water-resource information in a 10,000 mi area 
(10 counties and part of 6 others) in southwestern Florida (fig. 1), an 
area whose boundaries coincide with those of the Southwest Florida Water 
Management District except for the Green Swamp and Withlacoochee basins. 
Investigations are made in cooperation with Federal, State, County and 
local agencies. 

The mission of the subdistrict is as follows: 

1. Collecting hydrologic data needed for the continuing determi­
nation and evaluation of the quantity, quality, and use of water re­
sources. 

2. Conducting analytical and interpretive water-resources apprai­
sals describing the occurrence and availability of water, and the physi­
cal, chemical, and biological characteristics of surface and ground water. 

3. Conducting investigations using modeling techniques as tools to 
further the understanding of hydrologic systems and to quantitatively pre­
dict the response of these systems to stress, either natural or manmade. 

4. Disseminating water data and results of investigations and re-
search through reports, maps, computerized information services, and other 
forms of public release. 

5. Providing scientific and technical assistance in hydrology and 
related fields to other Federal, State, and local agencies. 
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Location of Southwest Florida Subdistrict showing the boun­
daries of the Southwest Florida Water Management District's 
Water Management Basins. 
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Organization of Subdistrict 

The Southwest Florida Subdistrict consists of five operating sec­
tions (fig. 2) and two support sections. Responsibility for each project 
is assigned to a project chief. In October 1977, the subdistrict staff 
consisted of 65 employees, of which 62 are assigned to the subdistrict 
office and 3 to a field office in Sarasota. The staff is assisted by re­
search centers, laboratories, technical consultants, and training schools 
maintained by the Water Resources Division of the U.S. Geological Survey. 
The five operating sections of the subdistrict are: 

1. Hydrologic Records 
2. Water Quality 
3. Surface Water Hydrology 
4. Hydrogeology 
5. Hydrologic Simulation and Technical Support. 

The two support sections are: 

1. Administrative 
2. Reports. 

Water-Resource Program 

The subdistrict program is diversified and encompasses all aspects 
of water information needs in the area. The cooperative program for 
fiscal year 1977 included 41 interpretive investigations. Hydrologic 
data were obtained at more than 1,000 sites. 

The eighteen Federal, State, County, City and local agencies that 
contributed funds for investigations and data collection are as follows: 

U.S. Army Corps of Engineers 
U.S. Department of Housing and Urban Development 
U.S. Geological Survey 
Florida Department of Environmental Regulation 
Florida Department of Transportation 
Florida Department of Pollution Control 
Southwest Florida Water Management District 
Charlotte County 
Hillsborough County 
Manatee County 
Sarasota County 
Pinellas County 
Clearwater 
St. Petersburg 
Tampa 
Sarasota 
Englewood Water District 
Winter Haven Boat Course District 
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Figure 2. Organization chart for the Subdistrict 

5 



Water-resources investigations undertaken by the U.S. Geological 
Survey deal with the following types of questions: 

1. What are the effects of municipal well field development? 
2. What is the hydrologic relation between ground water, lakes, 

and wetlands? 
3. What areas are suitable for artificial recharge? 
4. What areas are affected by inland movement of saltwater? 
5. What areas are most suitable for subsurface injection? 
6. What is the quality of ground water in southwest Florida? 
7. What is the effect of dredging on Tampa Bay? 
8. What is the impact of irrigation and phosphate development 

on ground water? 
9. How much land is inundated at times of floods? 

10. How does urbanization affect runoff? 
11. How much does pumping affect ground water and lake levels? 
12. Is sufficient ground water available to meet present and 

projected needs? 
13. How can streamflow be regulated where water use is intense? 

Requests for information on the U.S. Geological Survey's investiga­
tions of the water resources in southwest Florida should be directed to: 

District Chief 
U.S. Geological Survey 
Suite F-240 
325 John Knox Road 
Tallahassee, Florida 32303 

Telephone: (904) 386-1118 

Subdistrict Chief 
Southwest Florida Subdistrict 
U.S. Geological Survey 
Tampa Commerce Mall 
4710 Eisenhower Blvd., B-5 
Tampa, Florida 33614 

Telephone: (813) 228-2124 

Subdistrict Chief 
Northeast Florida Subdistrict 
U.S. Geological Survey 
Suite 216, Federal Building 
80 North Hughey Avenue 
Orlando, Florida 32808 

Telephone: (305) 420-6191 
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SUMMARY OF WATER-RESOURCES INVESTIGATIONS 

Current and proposed investigations in Southwest Florida Subdistrict 
Office are divided into the eleven categories listed below. The investi­
gations range from basic descriptive water-availability studies to sophis­
ticated cause and effect studies. 

1. Areal assessment 
2. Hydrologic data base 
3. Quality and flow characteristics of streams 
4. Flood hazards 
5. Quality characteristics of aquifers 
6. Utilization of subsurface space 
7. Land-use hydrology 
8. Lake hydrogeology 
9. Estuarine and wetland hydrology 

10. Water atlas and lay reader reports 
11. Aquifer and stream system evaluation 

1. Areal Assessment 

Areal hydrologic investigations are needed to provide basic hydro­
geologic information for more sophisticated studies and to describe the 
water-supply characteristics of major aquifers and river basins on a 
regional basis. 

1. AREAL ASSESSMENT 

FL-158 

FL-191 

FL-210 

FL-215 

FL-227 

FL-242 

FL-256 

FL-257 

FL-300 

FL-301 

Hydrology of Englewood 

Well field maps 

Well field evaluation 

Water supply, Green Swamp area 

Hydrology of Sarasota County 

Hydrology of Manatee County 

Potentiometric maps 

Aquifer characteristics 

Water resources of Manasota 

Withlacoochee 

Proposed Ground water, Pasco County 

Proposed Shallow ground water, 
Pinellas County 

1977 1978 1979 1980 1981 -

------Active -----Proposed 
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2. Hydrologic Data Base 

Hydrologic data provide background information on flow characteris­
tics of rivers, changes in the amount of ground-water storage, change in 
water use, and quality of ground and surface water. These data are need­
ed for the appraisal, protection, and management of the water resources. 
The effort consists of maintaining surface- and ground-water data net­
works, and the collection and assembly of hydrologic records such as water 
levels, geologic information, water use, and miscellaneous flow measure­
ments. 

2. HYDROLOGIC DATA BASE 

FL-001 

FL-002 

FL-003 

FL-007 

FL-179 

FL-208 

FL-232 

FL-263 

FL-280 

FL-281 

Surface-water records 

Ground-water records 

Quality-water records 

Water-use inventory 

Verna well field 

Technical assistance -
ground water 

Technical assistance -
Hillsborough County 

Remote data acquisition 

Annual report 

Technical assistance -
Pinellas County 

1977 1978 1979 1980 1981 
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3. Quality and Flow Characteristics of Streams 

Investigations of water quality and flow characteristics of streams 
define existing conditions and predict changes in quality and flow charac­
teristics under various plans of basin development. All activities per­
taining to this category of investigation have been completed but several 
proposals are currently being reviewed as future studies. 

3. QUALITY AND FLOW CHARACTERISTICS 
OF STREAMS 

Proposed Low-flow studies 

Proposed Braden River water supply 

Proposed Waste load assimilation 

1977 1978 1979 1980 1981 

4. Flood Hazards 

Flood investigations are made to define the frequency, duration, and 
magnitude of floods. Information on the probability and extent of future 
floods is needed to reduce flood losses and to protect life and property. 
This is particularly important in areas of increased urbanization. 

4. FLOOD HAZARDS 

FL-006 

FL-267 

FL-277 

HUD flood studies 

Watershed modeling 

Regional flood frequency 

Proposed Flood frequency in tidal 
streams 

1977 1978 1979 1980 1981 

------------------------
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5. Quality Characteristics of Aquifers 

Water-quality investigation of aquifers are made to define areas of 
contamination, relation of fresh ground water and surface water, and to 
predict changes in water quality. 

5. QUALITY CHARACTERISTICS OF AQUIFERS 

FL-285 

FL-285a 

FL-302 

Saltwater encroachment 

Resistivity study 

Radionuclides in ground water 

1977 1978 1979 1980 1981 

6. Utilization of Subsurface Space 

Investigations are made of subsurface space to evaluate effect of 
injecting treated waste into wells tapping saline aquifers, to determine 
means of artificially recharging aquifers, and evaluate the potential 
movement of stored fresh or waste waters. 

6. UTILIZATION OF SUBSURFACE SPACE 

FL-152 

FL-198 

FL-293 

Subsurface storage 

Subsurface storage 

Regional effects of injection 

1977 1978 1979 1980 1981 

7. Land-Use Hydrology 

Land-use hydrologic investigations provide information needed for 
land-use planning and zoning, water-resour~es management, and evaluation 
of the effects of man-made alterations to the environment. 

7. LAND-USE HYDROLOGY 

FL-107 

FL-219 

Landfill sites, Hillsborough 
County 

Urban hydrology 

10 
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8. Lake Hydrology 

Lake hydrology investigations provide an understanding of the role 
of lakes in the hydrologic system, define possible cause of changes in 
lake water quality and lake levels. 

8. LAKE HYDROLOGY 1977 1978 1979 1980 1981 

FL-143 Lakes in southwest Florida 

FL-278 Winter Haven lakes ---------
Proposed Regional lake stage 

9. Estuarine and Wetland Hydrology 

Estuarine investigations are made to determine hydrology and water­
quality conditions and to predict changes due to proposed development. 

9. ESTUARINE AND WETLAND HYDROLOGY 

FL-159 

FL-292 

Estuarine hydrology, Tampa Bay 

Estuarine hydrology 

1977 1978 1979 1980 1981 

----------------
--------------------

10. Water Atlas and Lay Reader Reports 

Atlases and brochures will be prepared describing hydrology prob­
lems and principals to provide the public with a better understanding 
of the water resources of southwest Florida. 

10. WATER ATLAS AND LAY READER 
REPORTS 

Proposed Planning report 

Proposed District map atlas 

Proposed Lay reader report 

11 
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11. Aquifer and Stream System Evaluation 

Aquifer and stream system models investigations are made to predict 
the effects of proposed industrial, municipal or agricultural developments. 

11. AQUIFER AND STREAM SYSTEM 
EVALUATION 1977 1978 1979 1980 1981 

FL-264 

FL-265 

Effect of ground-water 
development 

Water supply, Hillsborough 
River 

----------Active -----Proposed 

REPORTS RELEASED IN 1977 

A total of 20 reports were released by the Southwest Florida 
Subdistrict in 1977. These reports covered various hydrologic and hydro­
geologic problems in southwest Florida and Florida. This section con­
tains a detailed description of each report. 

Copies of reports listed in sections of this report entitled, "Reports 
Released in 1977," and "Reports Released by the U.S. Geological Survey, 
1933-77," are available for inspection at the U.S. Geological Survey offices 
in Tampa, Tallahassee, Miami, and Orlando; at the U.S. Geological Survey 
Library in Reston, Virginia; at libraries of the State University System 
of Florida; and the Southwest Florida Water Management District, Office 
of Communications and Information, 5060 U.S. Highway 41 South, Brooksville, 
Florida 33512. For information about availability of reports contact 
the U.S. Geological Survey, 325 John Knox Road, F-240, Tallahassee, 
Florida 32303. 

For annual bulletins, Information Circulars, Map Series, and Reports 
of Investigations published by the Florida Bureau of Geology, contact 
the: 

Bureau of Geology 
Florida Department of Natural Resources 
903 West Tennessee Street 
Tallahassee, Florida 32304 

Florida Bureau of Geology publications are available for inspection 
at many public libraries throughout the State. 
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Descriptions of reports released in 1977 follow: 

Hickey, J. J., 1977, Hydrogeologic data for the McKay Creek subsurface 
waste-injection site, Pinellas County, Florida: U.S. Geol. Survey 
open-file rept. 77- 802. 

Abstract. -- Lithologi~ , hy~auli~, geophy~i~al and wat~-quality data ~ol­
lec:ted at the M~Kay CJteek t u t ~lie Me Jtepo!tted. Vata w~e c.oUec;ted to 
deteJunine the po~~ibility o6 ~ ub~UJt6a~e injec:tion o6 WtUte t.Jtea.hnent plant 
en 6luent into a ~aline wat~ zone. One exploJtatoJty hole, one tv.,t inj ec:tion 
well, and eight ob~eftvation w~ w~e d!titfed. 

The lithology o6 the upp~ 100 6eet ~ p!tedominantly ~lay. Fftom 100 
to 1,750 6eet below land ~UJt6 a~e, limutone and dolomite pftedominate. 
Gyp~um ~ pftuent 1, 210 6eet below land ~UJt6a~e. 

Labo!tatoJty analy~v., o6 ~oftu tak.en duJting ~ng Me given 6oft v~­
tic.al int.Jti~i~ pe!tmeability, pofto~liy, inte~tval t.Jta~it time and c.omp!tU­
~ibilily. 

Hutchinson, C. B., 1977, Appraisal of shallow ground-water resources and 
management alternatives in the upper Peace and eastern Alafia River 
basins, Florida: U.S. Geol. Survey Water-Resources Inv. 77-124. 

Abstract. --The ~hallow aqui6~ ~y~tem und~ying the 1,250-~quaJte-mile 
upp~ Pea~e and eMt~n Af...a6ia Riv~ bMi~ ~ a fte.l.a;tively untapped ~ouJtc.e 
o6 ~upply. The ~hallow aqui6~ ~y~tem ftangv., between 50 and 300 6eet thic.k. 
and ~ c.ompo~ed o6 a ~uJt6ic.ial ~and unit und~ain. by a. Umutone unit. 
Sand and clay ~on6ining bed6 ~epaJtate the ~hallow a.qui6~ ~y~tem 6ftom the 
highly pftoduc:tive, exte~ively developed deep a.qui6~ ~y~tem. The hy~o­
logic. budget o 6 the Mea. indi~atv., that annual leak.a.g e o 6 wat~ 6ftom the. 
~hallow to the de.ep aqui6e~t ~y~tem ~ 2. 6 in~hv., while. annual pumpa.ge 6ftom 
the deep aqui6~ ~y~te.m a.v~a.gv., 5. 5 in~hv.,. 

Management aU~nativv., to be. ~o~id~e.d 6oft e6 6ic.ie.nt ~ e o 6 the. 
~hallow gftound-UJa.t~ JtUoUJt~v., inc.lude development by withdJc.a.wai. w~ oft 
~onnec:toft w~ 6oft Jte.~haJtge.. One ~olution 6oft a. g!tidded netwoftk. o6 w~ 
~o~~u o6 540 w~ ~pa.c.ed 7, 000 6e.et a.pa.Jtt, ea~h pftoduc.ing 453 galloM 
p~ minute. The ne.twoftk would de.Jtive. wat~ ne.c.u~aJty to meet ~uJtJte.nt de­
mand by c.a.ptuJting wat~ that noJunai.ly would have ftun o66 oft e.va.pot.JtaMpi!te.d. 

Hutchinson, C. B., and Mills, L. R., 1977, Water table in the surficial 
aquifer and the potentiometric surface of the Floridan aquifer in 
selected well fields, west-central Florida, May 1976: U.S. Geol. 
Survey open-file rept. 77-257. 

Abstract. -- The. ~oMtal pa!tU o6 PM~o, Pin~ a.nd H~boftough 
Countiv., aJte und~going e.X-te.Mive. uJtban development. The. Floftidan aqui-
6 ~ ~ the. a.Jte.a' ~ p!tinc.ipal wat~ ~up ply. Pote.ntiome.t.Jtic. and wat~- table. 
map~ w~e. pftepa.Jte.d in oJtd~ to deteJr.rnine. the. e.66e.c.t o6 gJtound-«ttt~ wilh­
d!taw~ in ~ele.c.ted well 6ield6 in wut-c.e.nt.Jta.l Floftida. Wa;t~ le.vw o6 
5 to 10 6eet below me.a.n -6 ea. level in th!te.e. o 6 nine pJtoduc.ing well 6ield6 
indicate. ~c.a.l wat~ ~hoJttagv., du!ting the. annual low wate.Jt-le.ve.i pekiod 
in Ma.Jtc.h, Apftii and May. 
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Hutchinson, C. B., and Stewart, J. W., 1977, Hydrology of Toytown Land­
fill, St. Petersburg, Florida: U.S. Geol. Survey Water-Resources 
Inv. 77-78. 

Abstract. -- Th~ 250-a~~ Toytown land6ili ~it~ ~ in a poo~y-dnain~d an~a 
in cocutal Pinillcu Cou.nty. Th~ avvz.a.g~ aLtUu.d~ o6 land ~Wt6ac~ at th~ 
land6ili ~ lM~ than 10 6~u. AboLLt 1, 000 ton6 o6 ~oUd WMt~ and aboLLt 
200,000 ga.ilo.u o6 cLLgM:t~d ~wag~ ~lu.dg~ an~ fupo~~d o6 d.a.ily at th~ 
la.nd6iil. Thft~~ ge.ohyd!tologic u.~ an~ ft~cogrtiz~d at th~ ~il~ including: 
{ 1) ~and and ~hdl de.po~w that compw~ a 23-6oot-thLc.k. ~Wtt}iua£ aqu.i-
6e.Jt which u.ncon6o~ably ove.JtliM {2) am~ and c.la.y con6ining be.d, 27 
6e.u thick., whLch gMdu downwand to ( 3) che.Jtt and Umuton~ o6 the. Floftidan 
aqu.i6e.Jt. Th~ Floftidan aqu.it}e.Jt .W M~d M a UmU~d ~ou.Jtc~ o6 wa.te.Jt 6oft do­
mutic ~up ply in t~ ane.a. 

The. v~oc.ity o6 gftou.nd-wa.te.Jt 6low th!tou.gh th~ ~Wt6ic.ia£ aqu.i6e.Jt noJtth- · 
~Mt 6ftom th~ la.nd6ill towaJtd Old Tampa Bay pftobably Mngu 6ftom 1 to 10 
6~d pe.Jt -~e.an, and downwand v~oc.dy thJtou.gh the. con6ining b~d .W about 
7. 4 x 10 6oot pe.Jt day. Th~ ho!tizontal and ve.Jtilco.£ 6low v~oc.itiu in­
dica.t~ that l~acha.t~ movu ~lowly downgftadi~nt, and that le.achat~ hcu not 
yu ~ ~~p~d tlvwu.gh th~ con6irting be.d a6te.Jt 12 y~a.M ot} land6ill ope!Lation. 
Unt!t~at~d -6WL6ac~ Jtu.no 6 6 6ftom the. ~it~ avvz.a.gu abou;t 15 inchu pe.Jt y~M, 
and gftou.nd-wate.Jt ou.t6low ave.Jta.gu aboLLt 3. 3 inchu pe.Jt y~an. 

Th~ wa.te.Jt ta.bl~ in th~ ~u.Jt6ic.ial aqu.i6e.Jt ~ ~~vat~d at ~lu.dg~-ftU e.Jt­
voift and -6olid-WMt~ fupo~al ~ilu, and wa.te.Jt qu.a.f.ily in thu~ M~M ~ 
pooft. In6id~ th~ la.nd6ili, both -6Wt6ac~ and gftou.nd wate.Jt have. conc~.nt!ta.­
tion-6 on fu-6olv~d ~oUd-6 o6 mofte. than 1, 000 ~g!U1m6 pe.!t Li.:te.Jt and 
ammonia nil!tog~n moft~ than 200 mitligfta.m6 pe.Jt lite.Jt cu, rU.t!toge.n. Sanilany 
qu.a.f.ily on wa.t~ft .W a..t6o pooft: total coUnoJtm cou.nt-6 ftMch 100, 000 coloniu 
pe.Jt 100 ~e..Jt-6 on -6a.mpf~, total oftgan.ic caJtbon conce.nt.Jta..tion.-6 aft~ M 
mu.ch M 1, 000 ~gfta.m6 pe.Jt Ute.Jt. Conta.mina..tion by l~achat~ WM not d~­
t~c.t~d in w~ moft~ than 15 n~~ be.yond th~ land6iit bou.ndMy. 

Mills, L. R., and Ryder, P. D., 1977, Saltwater intrusion in the Floridan 
aquifer, coastal Citrus and Hernando Counties, Florida, 1975: U.S. 
Geol. Survey Water-Resources Inv. 77-100. 

Abstract. -- Th~ cocuta.l p~ on Cit.Jtu.-6 and He.Jtnando Cou.ntiu--pM:ticutaftly 
C~ Cou.nty--a!te. u.nde.Jtgoing ext~n6iv~ u.Jtban d~v~opme.nt along U.S. Hig hway 
19. The. Flo!tidan aquine.Jt, a thick. -6e.que.nce. on Umutone. and dolomite., i-6 
th~ pftinupa£ -6 ouJtce. o 6 wa.te.Jt -6 u.pply 6oft the. c.ocuta£ pllJr.-tb o t} thu e. two 
c.ou.n.:tiu. The. c.on-6tftuc.tion on c.ana.l-6 that pe.ne.bta.-te. the. Floftidan aquine.Jt, 
de.6ide.nt Min6aU du.Jting 1964-75, and pumping on gftou.nd wa.te.Jt, have. c.aMe.d 
-6a.Uwa.te.Jt to int!tude. th~ aqt.U6ell.. The. pWtpo-6~ on t~ fte.poftt i-6 to -6how 
th~ inland e.xt~nt on that intftMion M on 7975. The. fte.poftt ~ bcue.d on 
ni~d da-ta. c.oUe.c.te.d in 19 64, 19 7 3, and 19 7 5. F i~d data we.Jte. c.oUe.c.te.d 
and the. ll.e.poJLt wcu pfte.pa!te.d in c.oope!Lation wilh the. SoLLthweot f lo!tlda WateJt 
Management V~tftic.t. 
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Reichenbaugh, R. C., 1976, Effects on ground-water quality from irrigating 
pasture with sewage effluent near Lakeland, Florida: U.S. Geol. 
Survey Water-Resources Inv. 76-108. 

Abstract. -- Sin~e 7969 an av~age ofi 25,000 gallono p~ day ofi dom~ti~ 
J.>ec.ondaJty-tJr..ea.X.ed efifiluent hM been Med to J.>upplement ilur.igation ofi 30 
ac.IL~ ofi gMzed pMtU!Le no!Lth ofi Lak.eland, Flo!Lida. MoMtoiL wua WelLe 
~oYl).)tJr..uc.ted neaJt the e6filuent-~ga.X.ed pMtl.LfLe. The waX.~ table in the 
'->U!Lfilual aqlli6eJL und~ the pMtWz.e va!Lled fiiLom 1. 0 to 3. 3 fieet below land 
J.>U!Lfiac.e. Total nlt!Logen WM luJ.> than 20 pe!Lc.ent ofi the e6filuent ~ontent 
afit~ pe!L~olating 8 fieet; no lnc.!LeMe ln nlt!Logen WM detected 20 fieet be­
low the J.>U!Lfia~e, oiL ln downgMdient giLound wa.X.e!L. TheiLe WM no evlden~e o6 
pho-&phoiLM oiL c.aJtbon c.onta.mi.nation o6 giLound wa.X.e!L. Low nu.mbeM o6 bac.te!Lla 
(geneJta.lly c.ou6oJun) w~e noted in -&ome -&ampl~ fiiLom nine wellf.l. Fol.LfL w~ 
J.>ampled c.ontalned bac.twa ofi piLobable 6e~al o!Ligin. Low-Mte application 
o6 the efifiluent to the pMtl.LfLe appCVtently hM had Li.;ttle efi6ec.t on the -&oil 
and giLound wa.X.e!L. 

-----, 1976, A hydrologic description of Keystone Lake near Tampa, 
Florida: U.S. Geol. Survey Water-Resources Inv. 76-124. 

Abstract. -- The t~n aJtound KeyJ.>tone Lak.e, a 388-ac.!Le lak.e in no!Lthw~t 
Hill,& boiLough County neaJt the Co!.> me well fiield ~ dotted wah !.>ink.,& tha.X. piLo­
mote leak.age 61Lom the -&U!L6lc.ial aqul6~ to the unde!Llying Flo!Lidan aqul6eJL. 
The lak.e, an integ!Lal pa!Lt o 6 the BILook.~ Cneek. c.hannel, nec.uvu ove!Lland 
Jr.Uno66 6Jr.om c.yp!r.~'-> J.>wamp-&, pMtl.LfLu, WAM gnov~, and lake6nont Jr.~iden­
tial aJteM. The lak.e, a c.ompo-&Ue o6 many c.oal~ung J.>ink.hol~, ~ geneJta.lly 
14 to 16 6eet deep and hM been d!r.edged in plac.~ to 23 6eet deep. Sinc.e 
7960, Jr.aln6aU in the aJtea J.>how.6 a c.umul.a.tive negative depa.Jd.uJte o6 86 inc.he-& 
6Jr.om the long-t~ av~age. The mean annual lake J.>tage in 1973 WM the low­
~t on Jr.ec.ond. Conc.u.Mently, muniupal pu.mpage in the CoJ.>me well 6ield fiJr.om 
the Flo!r.ldan aqui6~ peaked in 1961 and again in 1973, and in 1972 the po­
tentiomet!r.lc. -&U!Lfiac.e WM the lowut J.>inc.e 7960. Comp~oM o6 the hydJr.o­
gMpM o6 lak.e -&tage and the potentiomet!r.lc. J.>U!Lfiac.e in the Flo!Lidan aqul6~ 
with MinfiaU gMpM J.>howJ.> tha.X. both c.oMupond c.loJ.>ely to -&eMonal Jtain-
6aU, Jr.~ui;t.,[ng in the Vr..end o6 dec.fLeMing J.>eMonal maximum level,& in the 
lak.e and the aquifi~. KeyJ.>tone Lake wate.Jr. qu.a1ily ~ adeqllilte 6on Jr.ec.nea­
tio n and p!r.o pagatio n o 6 wildli6 e. 

Reichenbaugh, R. C., and Hughes, G. H., 1977, Evaluation of chemical, 
biological, and physical conditions in the Winter Haven chain of 
lakes, Florida, March-June 1976: U.S. Geol. Survey Water-Resources 
Inv. 77-52. 

Abstract. -- Rec.on~J.>anc.e ofi wa.X.e.Jr.-qu.a1ily c.oncf.i;tionf.> o6 14 int~c.onnec.ted 
navigable lak~, in and aJtound Winte.Jr. Haven, nevealed that in Ma.Jtc.h and May 
7976 moJ.>t WelLe eut!r.ophic., on the bM~ o6 high nut!r.lent (~ogen and phoJ.>­
phoJr.M ) eo nc.entfuttio Yl.f.l • Lak.~ Lulu. and Shipp we.Jr.e the mo.&t en!r.lc.hed; a Jr.e­
J.>u.U o6 .&u.Jr.6ac.e Jr.u.no66 6Jr.om Jr.~identiai., ag!Lic.u.Uu.tz.al, and highly wr.banized 
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aJte.M and many tje.aM 0 n murU.c.ipa.f and indUlltJU.a.f WM te. e. b nfu.e.nt input. 
Phytoplank;ton c.ountf., weJte. gJte.ateA than a million c.e11.6 peJt rn.il..liLi;tvr_ in 
1.\ome. laku 1.\ample.d; algal bloom-6 have. oc.c.u.JtJte.d, and wateA ciaJrJ.;ty WM low. 

The. level on Lake. HowaJtd neil to the. lowut Jte.c.onde.d -6tage. in 31 ye.aM 
dUlLing May 7976. The. Jte.c.oJtd low WM likely due. to Jtain6all de.6ic.ie.nc.y in 
the. -6tu.dy aJte.a. Leakage. o 6 wateJt thnou.gh the. lake. be.d-6 to the. gJtou.nd-wateA 
-6y-6te.m i-6 al-6o p0-6-6ible., but de.teJmlina:tion on the. uc.aping wateJt volume. 
would Jte.quilte. adciitional 1.\tu.dy. 

Robertson, A. F., 1977, Flood profiles of the Alafia River 9 west-central 
Florida, computed by the step-backwater method: U.S. Geol. Survey 
Water-Resources Inv. 77-74. 

Abstract. -- Flood p!tonil(Y.;) have. be.e.n de.tVlJTI.ine.d nolL about 42 Jtive.Jt milu 
on the. Ala6ia RiveJt and itA two p!Linc.ipal VU.buta!Liu, the. NoJtth PMng 
Alania Rive.Jt and the. South Pnong Alania Rive.Jt. Flood-pe.ak fuc.haJtge.-6 with 
Jte.c.UJtJte.nc.e. inte.Jtvai-6 o6 2.33, 5, 10, 25, 50, 100, and 200 ye.aM We.Jte. de.te.Jt­
mine.d by gnaphic.ally ave.Jtaging the. Jte.-6~ o6 Jte.gional 6lood 6Jte.qu.e.nc.y 
analtj-6e.-6 and log-Pe.aMon Type. III 6Jte.que.nc.y analy-6U 6oJt two gaging -6tation-6 
in the. bMin. 

Flood he.ight-6 We.Jte. c.alc.ulate.d at 151 c.Jt0-6-6 1.\e.ction-6 o6 the Ala6ia 
Rive.Jt and ill two p!Linc.ipal VU.buta.Jtiu utilizing the 1.\te.p-bac.fw.Ja.te.Jt method. 
Thu e. c.alc.u.la:te.d 6lood he.ight6 aJte. j udge.d to be. ac.c.U!Late. within plM oJt 
minu.-6 0.5 6oot. Connecting the. 6lood he.ight-6 be.twe.e.n c.Jto-6-6 1.\e.ction-6 by 
-6t!Laight linu nuuUe.d in the. 6lood p!to6ilu wfUc.h c.an be. U-6e.d in c.onju.nc.­
tion with topognaphic. map-6 to de.line.M.e. the. aJte.a o 6 6looding. 

Robertson, A. F., and Mallory, M. J., 1977, A digital model of the Floridan 
aquifer, Tampa Bay area, Florida: U.S. Geol. Survey Water-Resources 
Inv. 77-64. 

Abstract. -- We-6t-c.ent!Lal Flo!Lida hM had c.on-6ide.Jtabie. gnowth in population 
with Jte-6 uLta.ttt c.omme.Jtc.ial a.nd indU-6:tJLia.l development in the. pMt :two de.c.adu . 
A method to evaluate. the. e66ec.t-6 o6 p!topo-6e.d gJtou.nd-wateJt with~ on the. 
Flo!Lida.n aqui6e.Jt i-6 ne.e.de.d to help in-6uJte. oJtde.Jtly development o6 the. gJtound­
wateJt JtUouJtc.e.. A Jte.gional gJtound-wateJt model o6 the. aqui6eJt WM c.on-6tJtuc.te.d 
6oJt an 875 -6quaJte. mile. (2,270 -6quaJte. Wome.teJt) po!Ltion o6 the. napidly devel­
oping a.Jte.a noJtth o6 Tampa Ba.y. 

The. digital model WM c.alib!tate.d by c.ompa!Ling ob-6eJtve.d (May 7974 a.nd 
Ma.y 7975) and c.ompute.d pote.ntiomet!Lic. he.ad-6. A good c.ompa.Jti-6on WM obtained 
by adj U-6ting le.a.kanc.e. and t!LaMrni.6-6ivity. Vi6 n eJte.nc.u between the. c.ompute.d 
and me.MuJte.d pote.ntiomet!Lic. -6uJt6ac.e. weJte. ge.neJtaily lu-6 than 3 6eet (. 9 
me.te.M) with a woMt e.Mo!L o 6 75 6 eet ( 4. 5 me.te.M) • The. c.al.ib!tate.d model 
ma.y be. M e.d M a. p!te.dictive. tool. Fo!L example., the. model c.ou.ld be. u.-6 e.d to 
evaluate the. Jte.gionaf e.nne.c.t-6 o6 inc.Jte.Me.d gJtound-wate.Jt withdJuw.Ja.l On the. 
F io!Lidan a.q ui 6 eJt. 

Calib!Lation o6 the. model nuui..te.d in a. befteJt unde.Mta.nding o6 the. 
Flo!Lida.n a.qui6eJt in the. a.Jte.a modeled. It WM noted that the. tltan-6mi-6-6ivity 
fut!Libution obtained 6Jtom a.qui6eJt pumping te-6:t6 ..iA adequate., that leakage. 
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iA moJte. vafliable. than pumping tuu ge.ne.JW.Le.y indic.ate., and that di!te.ct 
c.onne.ction. o6 Jt.iveM and lak.u wlih the Flo!t.idan aqu.i-Qe.Jt c_an.n.ot be CUJ.>ume.d 
-QoJt Jte.gional modeling. 

Ryder, P. D., Laughlin, C. P., and Mills, L. R., 1977, Potentiometric sur­
face of the Floridan aquifer, Southwest Florida Water Management 
District and adjacent areas, May 1977: U.S. Geol. Survey open-file 
rept. 77-552. 

Abstract. -- A May 7977 pote.ntiom~c_-J.>uJt-Qac_e. map on the Southwut Flo!tida 
Wate.Jt Management V-Wt!Uct de.piw the annual low wate.Jt-le.vel pe.Jtiod. 

Pote.ntiom~c_ lev~ de.c_iine.d ~ muc_h ~ 30 -Qeet b~e.e.n Se.ptembe.Jt 
7976 and May 7977 in the Ut!tM and 6aJtming J.>ectionJ.> o6 J.>outhe.~te.Jtn 
HillJ.>boJtough, noJtthwute.Jtn HMde.e., and no!ttheltn. Manatee Cou.ntiu. Thue. 
Me~ Me widely an nected by pumpage noJt iJt!t.igation and have the gJteateJ.>t 
Jta.nge. in wcUelt-fe.vel nluctuationJ.> b~e.en the. low and high watelt-le.vel 
pe.Jtiodo. Watelt-le.ve.l de.c.Unu in c_o~tal, no!tthe.Jtn and '-> outheltn Me.M o 6 
the. WM.elt Management V-Wt!Uct Jta.nge.d nJtom 0-15 ne.et. 

Ryder, P. D., and Mills, L. R., 1977, Water table in the surficial aquifer 
and the potentiometric surface of the Floridan aquifer in selected 
well fields, west-central Florida, September 1976: U.S. Geol. Survey 
open-file rept. 77551. 

Abstract. -- The. c.oaJ.>tal p~ on PaJ.>c.o, Pin.ell~ and H~boJtough Countie.J.> 
atte. unde.Jtgoing e.Ue.nJ.>ive. u.Jtba.n de.velopme.nt. The. Flo!tidan a.qu.i6elt -<A the 
Me.a.' '-> p!t.inupa.l wa.te.Jt '-> u..pply. P ote.rzliometJU,c_ and wa.telt-table. map'-> we.Jte. 
p!te.pMe.d in oJtde.Jt to deteJr..rnine. the. e. n 6 e.w 0 6 gJtou.nd -wate.Jt wi:thc~Jt.av.Ja£6 in 
J.>e.ie.cte.d we.il. nie.lcU in We.J.>t-c.e.nt!ta.l Flo!t.ida. 

Thue. ma.pJ.> we.Jte. p!tepa.Jte.d in Se.pte.mbe.Jt 1976 to c_a.ptu..Jte. the. annual high­
wate.Jt-le.ve.l pe.JU..od. RiJ.>eJ.> in the. pote.ntiom~c_ J.>uJtna.c.e. Jta.nge.d nJtom 4 6e.e.t 
in the C yp!tUJ.> CJte.e.k and StMke.y we.U nield6 to 2 6 n eet in the Su..n CUy 
we.U nie.ld. 

-----, 1977, Water table in the surficial aquifer and potentiometric 
surface of the Floridan aquifer in selected well fields, west-central 
Florida, May 1977: U.S. Geol. Survey open-file rept. 77-642 

Abstract. -- The c.oaJ.>tai p~ on PaJ.>c.o, Pinella'-> and H~boJtou..gh Cou..rzliu 
Me. u..nde.Jtgoing e.Ue.nJ.>ive. u.Jtba.n de.velopme.nt. The. FloJtida.n a.qu.i6e.Jt -<A the 
Me.a.' '-> p!t.inupa.l wate.Jt '->up ply. Ma.pJ.> o 6 the. pote.ntiome.tJUc_ '-> u..Jtn ac.e. and on 
the Wate.Jt table. Welte p!te.pa.Jte.d in oJtde.Jt to de.teJr..rnine. the. enne.ct on gJtOund­
wate.Jt w.i:thc~Jt.av.Ja£6 in J.>e.le.et.e.d weU. nieid6 in wut-c.e.nt.Jta.l FloJtida. 

Thue. map'-> Welte pJte.pa.Jte.d 6Jtom data. c_olle.et.e.d in May 1911 to c.a.ptuJte. 
the. annual low-wM.e.Jt-le.vet pe.Jtiod. Ve.ilinu J.>inc_e. Se.pte.mbe.Jt 197 6 in the 
pote.ntiome.t!Uc_ J.>u..Jt6ac.e. Jta.nge.d 6Jtom 3 6e.e.t in the. Sta.Jtke.y we.ll 6ie.ld to 
2 5 ne.e.t in the. Su..n CUy we.U 6ietd. 
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-----, 1978, Water table in the surficial aquifer and the potentia-
metric surface of the Floridan aquifer in selected well fields, west-
central Florida, September 1977: U.S. Geol. Survey open-file rept. 
78-311. 

Abstract. -- The. wa:tvz. table. -i.n the. -6uJr.6-i.c.ial aqui6VL and the. pote.nliometJr.ic. 
-6uJt6ac.e. o6 the. Ffo!Udan aqui6VL -i.n a 1, 'ZOO -6qWVte.-mil.e. Mea -i.n wut-c.e.ntJta.f 
F fo!Uda Me mapped -6 em-i.annuaii.y by the U.S. Ge.olog-i.c.al. SuJtve.y. Map-6 Me 
pJte.paJte.d on the. bM~ o6 wate.Jt fevef-6 me.MWLe.d -i.n we.U-6 e.ac.h May to c.o-i.n­
ude. wah -6e.Monaf low le.ve.l-6, and -i.n Se.ptembvz., when fevei-6 Me hlgh. 
The. mappe.d a.Jte.a c.onta-i.n-6 n-i.ne. pJtoduung we.U 6-i.eld-6 whlc.h -6upplie.d 7 6. 2 
mi.l.lion gaUon-6 on Se.pte.mbvz. 21, 7977, to mun-i.upa.LL.tiu -i.n the. Tampa Bay 
a.Jtea. The e66ec.t o6 foc.aLLzed wUhdJta.wal. o6 gJtound wa:tvz. 6Jtom the. Floft-i.dan 
aqui6VL ~ -6hown on the. map-6 M c.onu o6 de.pJtU-6-i.on -i.n both the. pote.ntio­
metJU.c. and wa.tvz.-table. -6uJtt)ac.u. 

In Septembvz., watvz. fevel-6 -i.n ob-6vz.vation we.U-6 -i.n .the. Floft-i.dan aqui-
6VL We.Jte above. tho-6e me.MuJted -i.n May. Thue -i.nc.Jte.Me.-6 Jtanged t)Jtom about 
one. t)oot at the. Eldft-i.dge.-Wilde. well. 6-Leld to about 2 5 t)eet at the. Sun Cily 
well 6-i.eld. 

Ryder, P. D., Mills, L. R., and Woodham, W. M., 1978, Potentiometric sur­
face of the Floridan aquifer, Southwest Florida Water Management 
District and adjacent areas, September 1977: U.S. Geol. Survey 
open-file rept. 78-9. 

Abstract. A Se.pte.mbeJL 7977 pote.ntiometJr.ic.--6uJtt)ac.e. map o6 the. Southwut 
Ffoft-i.da WateJL Management V~tft-i.c.t de.pi~ the. annual high wateJL-fe.vel 
p~od. 

Pote.ntiometJr.ic. lev~ -i.nc.Jte.a-6e.d 15-30 6e.et between May 7977 and 
Se.ptembeJL 7977, in the. c.ilJtU6 a.nd 6all.mi.ng -6e.c.tion-6 o6 -6outhe.MteJLn Hil£.-6-
boJtough, noJttheJLn HMde.e., a.nd -6outhwute.Jtn Polk Cou.nliu. Thue. Me.M 
Me w-i.duy at)t)e.c.te.d by pumpage. 6oJt Lvtiga.tion and have. the. gJte.atut Jtange. 
-i.n wa.te.Jt-le.vu 6fuc.tua.tioM between the. tow a.nd high wa:teJL-le.vel pwod-6. 
Wa.teJL-fe.vu wu in c.oMtaf, noJttheJLn and -6outheJLn Me.a-6 ot) the. WateJL 
Management VL6tft-i.c.t Jta.nge.d t)Jtom 0- 15 6e.et. 

Sinclair, William C., 1977, Experimental study of artificial recharge 
alternatives in northwest Hillsborough County, Florida: U.S. Geol. 
Survey Water-Resources Inv. 77-13. 

Abstract. -- Ex:te.n-6ive. wate.Jt wUhclJr.awa1. t)Jtom the. Ffoft-i.dan aqui6e.Jt -i.n the. 
uJtban Tampa Bay Me.a. hM -i.nduc.e.d fe.a.k.age. 6Jtom the. oveJtly-i.ng -6uJtt)-i.Uaf aqui-
6e.Jt a.dve.Muy e.t)t)e.c.ting the. wa.teJL table. and fa.k.e. le.vw. AJtt)_t)iua.f Jte.­
c.hMge. c.oufd Jte.duc.e. the. hnpa.c.t at) thue. adve.Me. e66e~. FouJt e.xpvWne.n-t6 
Welte c.onduc.te.d to invutigate. po-6-6ible. Jte.c.ha.Jtge. alie.Jtna.tivu; -&-i.nk.hole. Jte.­
c.hMge., wateJt--6pJte.ading, c.onne.etoJt weti-6, and -6ub-&uJt6a.c.e.-tite. d!taina.ge. to 
a de.e.p will. Expvzime.n-t6 -i.ncUc.a.te. that aU 6ouJt method-6 c.a.n be. e6 6ec.ilve. 
Howe.veJL, the. -&-i.nk.hole. Jte.c.hMge. e.xpvWne.nt moved the. gJteatut volume. o6 
wa:te.Jt -i.nto the. Floft-i.da.n aquit)eJL. The. dftain-tite. e.xpwme.nt incUc.ate.d 
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gJte.a;teot potential. fio!t cl!ta.iJILing the J.>M6iual. aq!U6eJt. Combination!.> o6 the 
6ou.Jt method!.> could be Li6 ed whene poten..tial ewu 6oft downwMd movement o 6 
wetten and ~.>u66iuent un.J.>atu.Jtated aqui6eJt 6oft waten ~.>toMge. 

Stewart, J. W., 1978, Areas of recharge to the Floridan aquifer in Florida: 
Florida Bur. Geol. Map Series. 

Abstract. -- The Flo!tidan aqui6e.n, the moJ.>t exten.J.>ive and widely Li6ed aqui-
6eJt ~.>y~.>tem in Flo!tida, con.J.>i!.>:to c.hie6ly o6 Umeo.tone and dolomite. The 
aqui6eJt if.> at oft neaJt land J.>Mfiac.e in no!t.thweo.t and no!t.th-c.en.t!tal Flo!tida 
and about 1, 000 6ee.t below land J.>u.Jt6ac.e in no!t.thweo.t and J.>ou.th Flo!tida. It 
iJ.> ove!tlain by J.>u.Jt6ic.ial. ma.teJl.ial6 fLanging in .truc.k.nuJ.> fiJtom a 6e.w 6ee.t .to 
~.>eve!tal. hund!ted 6ee.t. WateJt if.> unc.onfiined in .the J.>Mfiic.ial aqui6eJt and 
c.on6ined in .the Flo!tidan aqui6eJt. 

Th!tee Jteiative .typeo o 6 c.la!.>~.>i6ic.ation.J.> aJte Li6 ed .to delineate na.twr_al 
Jtec.hMge MeM o6 .the Flo!tidan aqui6en: lea~.>.t e66ec.tive, mode!tately e66ec.­
tive, and mo~.>.t e6fiec.tive. The lea~.>.t et)fie..c.tive.. Jtec.hMge MeM Me aJte..M o6 
a!t.tuian t)low whene .the.. po.te..ntiomet!tic. J.>u.Jt6ac.e.. o6 the Flo!tidan aqui6eJt if.> 
above land J.>u.Jt6ac.e.. and fl.ec.ha.Jtge o6 the.. aqui6eJt c.an not oc.c.u.Jt unde!t na.twr_al 
c.ondi.ilon.J.>. About 50 pe!tc.en.t o6 .the State 6all!.> within .thi!.> c.la!.>~.>i6ic.ation. 
The mode!tately e6t)ec.tive Jtec.haJtge aJte..M Jtep!teoen.t about 35 pe!Lc.en.t ofi .the 
State.. and Jte..c.haJtge Jta.:teo Me.. eo.tima.ted .to Mnge fiJLom lei>!.> .than 1 .to 10 
inc.heo pe!t yeaJt. The mo~.>.t efi6e..c.tive MeM Jte..p!teoen.t about 15 pe!Lc.en.t o6 
.the State and Jtec.hMge fl.ateo !Lange.. fi!tom about 10 .to '20 inc.heo pe!t yeaJt. 

U.S. Geological Survey, 1977, Water-resources data for Florida, 1976, 
volume 3: Southwest Florida: U.S. Geol. Survey WRD/HD-77/023. 

Abstract. -- Wate!t Jteoou.Jtc.u data 6oft .the.. 7976 wa.teJt ye..M in J.>ou.thwut 
Flo!tida c.on.J.>i!.>t o6 fuc.hMge Jte..c.o!td6 6ofl. 70 ~.>.t!teamo, ~.>.tage..-ovr.ly Jte..c.o!td6 
fio!t 31 J.>.t!tea.mJ.>, elevation!.> 6oft 107 lak.eo, and daily utt.teJt level me..Mu.Jte­
mento 6oft 35'2 well!.>. WateJt qua1.J.:ty data t)o!t app!Loximately '2'20 J.>u.Jt6ac.e 
~.>ileo and 700 wetl!.> aJte.. inc.lude..d; M Me.. mi!.>c.e..llaneoUJ.> me..MU!te..men.t and 
c.Jtu.t-~.>.tage paJltial Jtec.o!td6. 

Thu e data Jte..p!LU en.t .the.. National WateJt Vata Sy~.>.te..m Jtec.o!td6 c.oUe..c..ted 
by .the.. U.S. Geologic.al Su.Jtvey and c.oop~ng loc.al, ~.>.tate.. and t)e..de!tal 
age..nueo in Flo!tida. 

Wilson, W. E., 1977, Hydrologic data for a subsurface waste-injection 
site at Mulberry, Florida, 1972-76: U.S. Geol. Survey open-file 
rept. 77-511. 

Abstract. -- Beginning in Oc.tobe..Jt 197'2, indUJ.>t!tial wa~.>.te.. hal.> be..e..n inje..cte..d 
into a limutone.. and dolomite b!tine.. aqui6eJt 4~ 000-5,000 6ed below land J.>Wt-
6ac.e... VU!ting Oc.tobe..Jt 7975 th!tough Vec.e..mbe..Jt 7976, the.. inje..c.tion !tate.. ~ 
about 8.'2 million gallon!.> pe..Jt month. To deteJUni.ne.. what e..t)6ect, i6 any, :the.. 
inj ec.ted wa~.>.te.. if.> having on .the.. g!tou.nd-wate..Jt body, wate..Jt le..ve£.6 have.. been 
mea~.> u.Jted and wate..Jt 1.> ampleo c.oUec..ted 6Jtom two mo nilo!t welt6 :that ta.p two 
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difi fivr.en.-t peJr.meable zonu above the inj ec.:tton zone, and fiJtom a J.>atetf.ile 
monitoJt well that· tapf.> the injection zone. The two monitoJt wel.t-6 aJte in­
J.>tailed in the annui£L6 ofi the injec.:tton weU and the J.>atetf.ile mon.itoJt weU 
if.> 2, 291 fieet futan.-t fiJtom the in.jec.:tton weU. 

Watvr. levw in the J.>atetf.ile monito!Ung weU nlucm.a.te in JtupoMe to 
ehan.ge.-6 in. the in.jeetion !tate. Watvr. level-6 in the mon.itoJt we.U-6 nluctuate 
in. JtUpoMe to va.!Uation.-6 in. JteehaJLge to and fueha!Lge nJtom aquineM above 
the injeetion. in.-tvr.val, fiJtom J.>eMonal Jr.Mn.naU and nJtom well fuehMge. In 
the J.>hai1.ow an.nui£L6 monitoJt weU, r..va..t.Vt levw nfucm.a..te about 25 neet an­
nually eompMed with about 2 fieet in. the deep an.n.ulU-6 mon.itoJt wett. 

Chemieal anaiyf.> u o 6 watvr. f.> amplu nJtom ail mo n.itoJt wel.t-6 f.> how va!tia­
.tion.-6 in. eon.een..tJr..a.tion. on eonf.>ti.tuen.U nJtom time to time but no oveJtall 
ehan.ge. 

-----, 1977, Simulated changes in ground-water levels resulting from 
proposed phosphate mining, west-central Florida--Preliminary results: 
U.S. Geol. Survey open-file rept. 77-882. 

Abstract. -- A digital model on two-cUmenf.>ion.al gJtoun.d-watVt nlow UU-6 £L6ed 
to J.>imui.at:e pJtojeeted ehan.gu in. the Flo!Udan. aquinVt poten.tiomet!tie J.>uJtnaee 
in. 1985 and 2000, Jtef.>ulting nJtom p!topoJ.>ed gJtoun.d-wateJt developmen..t-6 by the 
phoJ.>phate mining in.dlL6tJty in. wef.>t-een.tftal Flo!Uda. The. model L00-6 ea.lib!tated 
un.dvr. J.>teady-J.>tate eondi.tion.-6 to J.>imuiate the. Septembvr. 1975 poten.tiomet!tie 
J.>uJtnaee. UndVt one developmen.-t plan, exif.>Ung phoJ.>phate mi.nu in Polk 
County would eo n.tinue to withd!taw g Jtound r..va..t.Vt at 19 7 5 Jtatu , unW. phM ed 
out M the oJte if.> depleted; no new minu would be itU:Jtodu.eed. PJte.UminMy 
JtUui.:t6 incfieate that un.deJt thif.> pian, maximum J.>imui.at:ed JteeoveJty on the 
potentiomet!Ue J.>uJtnaee if.> 11.9 neet by 1985 and 36.5 6e.et by 2000. Un.dVt 
an aiteJtnative plan, ail p!topoJ.>ed mi.nu in Polk, HMdee, Ve.Soto, H~boJtough 
and Manatee Countiu would begin op~on6, in addition to the eon.tinuation. 
and phMing out on ex.i-6-tin.g mi.nu. P!teliminaJty JtUui.:t6 indiCLLte that the 
potentiom~e J.>u.Jtnaee would ge.neJtally JteeovVt in Polk County and de.eline 
we.whvr.e in the modeled Mea. Maximum J.>hnui.at:e.d Jteeove.Jty if.> 4. 5 neet by 
1985 and 29.6 neet by 2000; maximum ~.>imui.at:ed d!tawdown if.> 15.1 6e.et by 
79 8 5 and 1 4 . 4 n eet by 2 0 0 0 • Ail JtU ui.:t6 Me p!telimina.Juj and f.> ub j ect to 
Jtevif.>ion M the invutigation eontinuu. 
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REPORTS RELEASED BY THE U.S. GEOLOGICAL SURVEY, 1933-77 

This section lists reports produced by the U.S. Geological Survey 
concerning southwest Florida, and where applicable, Florida in its en­
tirety, during the period, 1933-77. The reports are listed according 
to categories of investigations described in the section of the report 
ent i tled "Summary of Water Resources Investigations". 

1. Areal Assessment 

Barraclough, J. T., and Marsh, 0. T., 1962, Aquifers and quality of 
ground water a l ong the gulf coast of western Florida: Florida Geol. 
Survey Rept. of Inv. 29. 

Bishop, E. W., 1956, Geology and ground-water resources of Highlands 
County, Florida: Florida Geol. Survey Rept. of Inv. 15. 

Bredehoeft, J.D., Papadopulos , S. S., and Stewart, J. W., 1965, Hydro­
logic effects of ground-water pumping in northwest Hillsborough 
County, Florida: U.S. Geol. Survey open-file rept. FL-65001. 

Cathcart, J. B., 1963, Economic geo l ogy of the Chicora quadrangle, 
Florida: U.S. Geol. Survey Bul l. 1162-A, p. Al-A66. 

__________ , 1963, Economic geology of the Keysville quadrangle, Florida: 
U.S. Geol. Survey Bull. 1128. 

----------, 1963, Economic geology of the Plant City quadrangle, Florida: 
u.s. Geol. Survey Bull. 1142-D, p. Dl-D56. 

----------, 1964, Economic geo l ogy of the Lakeland quadrangle, Florida: 
u.s. Geol. Survey Bull. 1162-G, p. Gl-Gl28. 

__________ , 1966, Economic geology of the Fort Meade quadrangle, Polk 
and Hardee Counties, Florida: U.S. Geol. Survey Bull. 1207. 

Cherry, R. N., Stewart, J. W., and Mann, J. A., 1968, General hydrology 
of the middle gulf area, Florida: Florida Geol. Survey Rept. of 
Inv. 56. 

Clark, W. E., 1964, Possibility of salt-water leakage from proposed Intra­
coastal Waterway near Venice, Florida, well field: Florida Geol. 
Survey Rept. of Inv. 38. 

Coble, R. W., 1974, The Anclote and Pithlachascotee Rivers as water­
supply sources: Florida Bur. Geol. Map Series 61. 

Duerr, A. D., 1975, The potentiometric surface and water quality of the 
Floridan aquifer in southwest Hillsborough County, Florida, 1952-74: 
U.S. Geol. Survey Water-Resources Inv. 50-75, map. 

Faulkner, G. L., 1972, Mid 1971 ground-water conditions in Yankeetown 
well field, Levy County, Florida: U.S. Geol. Survey open-file 
rept. FL-72001. 
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, 1972, Ground-water conditions in the lower Withlacoochee ------
River--Cross-Florida Barge Canal complex: U.S. Geol. Survey Water-
Resources Inv. 4-72. 

, 1973, Geohydrology of the Cross-Florida Barge Canal area with ------
special reference to the Ocala vicinity: U.S. Geol. Survey Water-
Resources Inv. 1-73. 

Healy, H. G., 1975, Potentiometric surface and areas of artesian flow of 
the Floridan aquifer in Florida: Florida Bur. Geol. Map Series 73. 

, 1976, Terrace map of Florida: Florida Bur. Geol. Map Series 71. -----
Heath, Ralph C., and Smith, P. C., 1954, Ground-water resources of Pinellas 

County, Florida: Florida Geol. Survey Rept. of Inv. 12. 

Hughes, G. H., Hampton, E. R., and Tucker, D. F., 1971, Annual and seasonal 
rainfall in Florida: Florida Bur. Geol. Map Series 40. 

Hutchinson, C. B., 1977, Appraisal of shallow Ground-water resources and 
management alternatives in the upper Peace and Eastern Alafia River 
Basins, Florida: U.S. Geol. Survey Water Resources Inv. 77-124. 

Hutchinson, C. B., and Mills, L. R., 1976, Potentiometric surface of the 
Floridan aquifer and water table in the surficial aquifer, May 1976: 
U.S. Geol. Survey open-file rept. 77-257. 

Hutchinson, C. B., and Wilson, W. E., 1974, Evaluation of a proposed con­
nector well, northeastern DeSoto County, Florida: U.S. Geol. Survey 
Water-Resources Inv. 5-74. 

Joyner, B. F., and Sutcliffe, H., Jr., 1976, Water resources of Myakka 
River basin area, Florida: U.S. Geol. Survey Water-Resources Inv. 
76-58. 

Kaufman, M. I., 1967, Hydrologic effects of ground-water pumpage in the 
Peace and Alafia River basins, Florida: Florida Geol. Survey Rept. 
of Inv. 46. 

Kaufman, M. I., and Dion, N. P., 1968, Ground-water resources data, 
Charlotte, DeSoto, and Hardee Counties, Florida: Florida Geol. 
Survey Inf. Circ. 53. 

Knochenmus, D. D., 1967, Tracer studies and background fluorescence of 
ground water in the Ocala, Florida area: U.S. Geol. Survey open­
file rept. FL-67004. 

______ , 1971, Ground water in Lake County, Florida: Florida Bur. 
Geol. Map Series 44. 

Knochenmus, D. D., and Hughes, G. H., 1976, Hydrology of Lake County, 
Florida: U.S. Geol. Survey Water-Resources Inv. 76-72. 

Kohout, F. A., and Meyer, F. W., 1959, Hydrologic features of the Lake 
Istokpoga and Lake Placid areas, Highlands County, Florida: Florida 
Geol. Survey Rept. of Inv. 19. 

Menke, C. G., Meredith, E. W., and Wetterhall, W. S., 1961, Water resources 
of Hillsborough County, Florida: Florida Geol. Survey Rept of Inv. 25. 
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Mills, L. R., Duerr, A. D., and Buono, Anthony, 1975, Potentiometric sur­
face of the Floridan aquifer, May 1975; well field pumpage; and 
selected hydrographs; Hillsborough County, Florida: U.S. Geol. 
Survey open-file rept. 75-618. 

Mills, L. R., and Laughlin, C. P., 1976, Potentiometric surface of the 
Floridan aquifer, May 1975, and change of the potentiometric surface, 
1969 to 1975, Southwest Florida Water Management District and adja­
cent areas: U.S. Geol. Survey Water-Resources Investigations 76-80, 
map. 

Mills, L. R., Laughlin, C. P., and Parsons, D. C., 1976, Potentiometric 
surface of the Floridan aquifer, Southwest Florida Water Management 
District, September 1975: U.S. Geol. Survey open-file rept. 
76-003 . 

Motz, L. H., 1974, The hydro l og i c effects of the Tampa By-Pass Canal: 
Florida Bur. Geol. Rept . of I nv. 82. 

Parker, G. G. and others, 1955, Water resources of southeastern Florida, 
with special reference to the geology and ground water of the Miami 
area: U.S. Geol. Survey Water-Supply Paper 1255. 

Pascale, C. A., 1975, Estimated yiel d of fresh-water wells in Florida: 
Florida Bur. Geol. Map Ser i e s 70. 

Peek, H. M., 1951, Cessation of f low of Kissengen Spring, Polk County, 
Florida: Florida Geol. Survey Rept. of Inv. 7, pt. 3. 

-----------, 1958, Ground-water r esources of Manatee County, Florida: 
Florida Geol. Survey Rept. of Inv. 18. 

___________ , 1959, The artesian water of the Ruskin area of Hillsborough 
County, Florida: Florida Geol. Survey Rept. of Inv. 21. 

Peek, H. M., and Anders, R. B., 1955, Interim report on the ground-water 
resources of Manatee County, Florida: Florida Geol. Survey Inf. 
Circ. 6. 

Pride, R. W., Meyer, F. W., and Cherry, R. N., 1961, Interim report on 
the hydrologic features of the Green Swamp area in central Florida: 
Florida Geol. Survey Inf. Circ. 26. 

-----------, 1966, Hydrology of the Green Swamp area in central Florida: 
Florida Geol. Survey Rept. of Inv. 42. 

Purdue, C. L., Jr., 1968, Summary report on the geological mineral re­
sources of the Passage Key, Island Bay, Cedar Key, and Pelican 
Island National Wildlife Refuges, Florida: U.S. Geol. Survey 
Bull. 1260-0, p. 01-013. 

Robertson, A. F., 1973, Hydrologic conditions in the Lakeland Ridge area 
of Polk County , Florida: Florida Bur. Geol. Rept. of Inv. 64. 

Robertson, A. F., and Mallory, M. J., 1977, A digital model of the Floridan 
aquifer, Tampa Bay area, Florida: U.S. Geol. Survey Water-Resources 
Inv. 77-64. 
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Robertson, A. F., and Mills, L. R., 1975, Ground-water withdrawals in 
the upper Peace and upper Alafia River basins, Florida: Florida 
Bur. Geol. Map Series 67. 

Rosenau, J. C., and Faulkner, G. L., 1974, An index to springs of Florida: 
Florida Bur. Geol. Map Series 63. 

Ryder, P. D., Laughlin, C. P., and Mills, L. R., 1976, Potentiometric sur­
face of the Floridan aquifer, Southwest Florida Water Management 
District, September 1976: U.S. Geol. Survey open-file rept. 77-353. 

___________ , 1977, Potentiometric surface of the Floridan aquifer, Southwest 
Florida Water Management District, May 1977: U.S. Geol. Survey open­
file rept. 77-552. 

Ryder, P. D., and Mills, L. R., 1977, Potentiometric surface of the Floridan 
aquifer and water table in the surficial aquifer in selected well 
fields, May 1976: U.S. Geol. Survey open-file rept. 77-257. 

----------- , 1977, Potentiometric surface of the Floridan aquifer and water 
table in the surficial aquifer in selected well fields, September 
1976: U.S. Geol. Survey open-file rept. 77-551. 

___________ , 1977, Potentiometric surface of the Floridan aquifer, and 
water table in the surficial aquifer in selected well fields May 1977: 
U.S. Geol. Survey open-file rept. 77-642. 

___________ , 1978, Potentiometric surface of the Floridan aquifer, and water 
table in the surficial aquifer in selected well fields, September, 1977: 
U.S. Geol. Survey open-file rept. 78-311. 

Ryder, P. D., Mills, L. R., and Woodham, W. M., 1978, Potentiometric sur­
face of the Floridan aquifer, Southwest Florida Water Management 
District and adjacent areas, September 1977: U.S. Geol. Survey 
open-file rept. 78-9. 

Sinclair, William C., 1974, Hydrogeologic characteristics of the surficial 
aquifer in northwest Hillsborough County, Florida: Florida Bur. Geol. 
Inf. Circ. 86. 

___________ , 1977, Experimental study of artificial recharge alternatives 
in northwest Hillsborough County, Florida: U.S. Geol. Survey Water­
Resources Inv. 77-13. 

Stewart, H. G., Jr., 1959, Interim report on the geology and ground-water 
resources of northwestern Polk County, Florida: Florida Geol. Survey 
Inf. Circ. 23. 

, 1966, Ground-water resources of Polk County: Florida Geol. -----------
Survey Rept. of Inv. 44. 

Stewart, J. W., 1968, Hydrologic effects of pumping from the Floridan 
aquifer in northwest Hillsborough, northeast Pinellas, and south­
west Pas~o Counties, Florida: U.S. Geol. Survey open-file rept. 
FL-68005. 
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-----------, 1978, Areas of recharge to the Floridan aquifer in Florida: 
Florida Bur. of Geol. Map series. 

Stewart, J. W., and Hughes, G. H., 1974, Hydrologic consequences of using 
ground water to maintain lake levels affected by water wells near 
Tampa, Florida: Florida Bur. Geol. Rept. of Inv. 74. 

Stewart, J. W., Laughlin, C. P., and Mills, L. R., 1976, Potentiometric 
surface of the Floridan aquifer, Southwest Florida Water Management 
District, May 1976: U.S. Geol. Survey open-file rept. FL-76004, 
map. 

Stewart, J. W., Mills, L. R., Knochenmus, D. D., and Faulkner, G. L., 1971, 
Potentiometric surface and areas of artesian flow, May 1969, and change 
of potentiometric surface 1964 to 1969, Floridan aquifer, Southwest 
Florida Water Management District, Florida: U.S. Geol. Survey Hydrol. 
Inv. Atlas HA-440. 

Stringfield, V. T., 1933, Ground-water resources of Sarasota County, Florida, 
and exploration of artesian wells in Sarasota County, Florida: Florida 
Geol. Survey, in 23rd-24th Annual Rept. 

Sutcliffe, H., Jr., 1975, Appraisal of the water resources of Charlotte 
County, Florida: Florida Bur. Geol. Rept. of Inv. 78. 

Sutcliffe, H., Jr., and Joyner, B. F., 1968, Test well exploration in 
the Myakka River basin area, Florida: Florida Geol. Survey In£. 
Circ. 56. 

Taylor, R. L., 1953, Hydrologic characteristics of Lake Tarpon area, 
Florida: U.S. Geol. Survey open-file rept. FL-53001. 

Tibbals, C. H., 1975, Aquifer tests in the summit reach of the proposed 
Cross-Florida Barge Canal near Ocala, Florida: U.S. Geol. Survey 
Water-Resources Inv. 28-75. 

Vernon, R. 0., 1973, Top of the Floridan artesian aquifer: Florida Bur. 
Geol. Map Series 56. 

Visher, F. N., and Hughes, G. H., 1969 (revised 1975), The difference in 
rainfall and potential evaporation in Florida: Florida Bur. Geol. Map 
Series 32. 

Wilson, W. E., 1972, Hydrogeology of Florida's largest citrus grove: 
American Soc. of Civil Engineers, Irrigation and Drainage Div. 
Speciality Con£. proc., p. 293-307. 

----------- , 1975, Ground-water resources of DeSoto and Hardee Counties, 
Florida: Florida Bur. Geol. Rept. of Inv. 83. 

----------- , 1977, Simulated changes in ground-water levels resulting from 
proposed phosphate mining, west-central Florida--Preliminary results: 
U.S. Geol. Survey open-file rept. 77-882. 
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2. Hydrologic Data Base 
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HYDROLOGIC SETTING 

Water is the major factor in a balanced ecologic system for south­
west Florida. Rainfall, averaging from 50 to 55 in per year, is the 
primary source of freshwater. Infiltration and overland flow of rainfall 
recharges the aquifers and provides streamflow. Ninety percent of south­
west Florida's water supply is obtained from ground water and the remaining 
10 percent from surface water. Ground water is obtained from three prin­
cipal aquifers in southwest Florida, the surficial, the minor artesian, 
and the Floridan aquifers (fig. 3). Ground water in the surficial aqui­
fer is unconfined. Ground water is confined in the minor artesian and 
Floridan aquifers. 

Climate 

The climate of southwest Florida is subtropical and is characterized 
by warm, humid summers and relatively mild winters. While some rainfall 
normally occurs every month of the year in the Management District, there 
is a distinct rainy season extending from June through September, and a 
low rainfall season from October through May. About 60 percent of the 
annual rainfall occurs during the rainy season. The winter rainfall is 
the result of the cyclonic storms. Sine~ Florida represents the normal 
southern limit of these storms, rainfall is relatively light. Summer 
rainfall is derived principally from convectional storms which usually 
occur in the afternoon and early evening. Geographically, summer rainfall 
is highly variable. Areas only a few miles apart often receive widely 
differing amounts of rain. 

Climatological data at Lakeland is used to typify the area. The 
average annual temperature at Lakeland is 72.5°F, with average monthly 
temperatures ranging from 62°F in January to 82°F in August. The rainfall 
at Lakeland averages 49.4 in with more than half occurring from June 
through September. Summer rains are typically intense late afternoon 
thundershowers of short duration. The rainfall at Lakeland for the calen­
dar year 1977 was 41.5 in. Figure 4 shows the departure from normal at 
Lakeland for the period 1941-77. A more detailed description of the cli­
mate in the Management District is given in a report entitled "Water Use 
Plan, Southwest Florida Water Management District, Draft II, 1977." 

Topography and Drainage 

The Southwest Florida Water Management District is divided into ten 
drainage basins (fig. 1). Drainage of the area is dendritic and is char­
acterized by many small lakes, ponds, and numerous marshlands. Stream 
density and runoff vary from low in the central highlands to high along 
the coast where numerous springs add to stream discharge. 
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Land elevations in the northern part of southwest Florida range from 
sea level along the coast to about 280 ft above in eastern Pasco County. 
In the southern part, the elevation is above 200 ft in several parts of 
Polk County, and reaches a maximum elevation of 305 ft. 

Southwest Florida is characterized by relatively flat, swampy low­
lands in the northern coastal areas and by gently rolling hills in the 
central and southern areas. Except for the coastal ridge of central 
Pinellas County, which reaches an elevation of almost 100 ft, the coastal 
lowlands are below 50 ft in elevation. A series of eroded ridges trend 
northwestward from Dade City (fig. 5) toward a poorly defined area of sand 
hills that serves as a western topographic divide for the Withlacoochee 
River (fig. 5). Much of this ridge lies above 100 ft elevation. 

The extreme southern part of the area, consisting of the Myakka Rivt:i' 
basin and the lower Peace River basin, lies below 100 ft in elevation . The 
topography is characterized by gently sloping marine terraces and is gen­
erally flat away from the streams. The Myakka flatlands contain many wet­
weather ponds and the Peace flatlands contain some swamps and much rolling 
hill country. 

More than two-thirds of so~thwest Florida is drained by nine rivers . 
Thz Peace River drains 2,400 mi and the Withlacoochee River drains 2,000 
mi • The western part of the district is drained by numerous coastal 
streams that flow directly into the Gulf of Mexico. 

The Peace River heads in central Polk County at the confluence of 
Peace Creek Drainage Canal and Saddle Creek near Bartow and trends south­
ward through Hardee and DeSoto Counties into Charlotte Harbor. 

The Withlacoochee River, which drains about 80 percent of the Green 
Swamp, begins in a group of lakes and swamps in northern Polk County. 
The river turns north near Dade City and becomes ponded along its course 
in eastern Citrus County to form Tsala-Apopka Lake. The lake lies in a 
broad valley bounded on the southwest by high sand hills and on the north­
east by a broad swamp. The river receives a large amount of water from 
Rainbow Sp,rings in southeastern Marion County. Near its mouth in the 
vicinity of the Cross-Florida Barge Canal, the Withlacoochee River is 
dammed by Inglis Dam to form Lake Rousseau. 

The Hillsborough River rises in the Green Swamp and flows southwest­
ward to Tampa Bay. Of the many lakes and springs in the basin, most are 
west of the Cypress Creek tributary, north of Tampa. The Cypress Creek 
tributary basin is a large swampy area in northern Hillsborough and south­
ern Pasco Counties. During,low flow of the Hillsborough River, much of 
the water flowing in the channel is discharged from Crystal Springs in 
Pasco County. 

The Myakka River drains a low area in the Manasota basin and flows 
through Upper and Lower Myakka Lakes near the center of the river basin. 
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The Manatee River ·and Little Manatee River drain the northern part of 
the Manasota Basin, an area characterized by a dendritic stream system. 
The Manatee River is impounded at Lake Manatee in central Manatee County 
for water supply. 

The Alafia River begins in southern Hillsborough County and flows 
westward to Tampa Bay. Throughout most of its length, the river flows 
through a shallow but well-defined channel. The base flow of the river 
is sustained by numerous small springs along the channel and by Lithia 
Springs in the downstream part of the basin. 

The Anclote River and Pithlachascotee River drain about 300 mi2 of 
sand covered flatlands in the coastal areas located north of Tampa Bay. 
The area is dotted by depressions created by limestone sinks, the largest 
of which are in the upper Pithlachascotee River basin. Much of the rain­
fall in this area drains into sinks which recharge the underlying Floridan 
aquifer. 

Streams in the northern part of the area generally originate as 
springs and receive little direct runoff. The largest of these streams 
is Crystal River which heads at a group of springs in the community of 
Crystal River. 

Floridan Aquifer 

The Floridan aquifer (fig. 3) is predominantly limestone and is the 
principal source of ground water in southwest Florida. The Floridan aqui­
fer was defined to include all or parts of the Avon Park Limestone, Ocala 
Limestone, Suwannee Limestone, Tampa Limestone, and permeable parts of the 
Hawthorn Formation that are in hydrologic contact with the rest of the 
aquifer (Parker and others, 1955, p. 189). Wells tapping this aquifer 
yield as much as 5,000 gal/min. 

An important characteristic of the Floridan aquifer is represented 
by the potentiometric map. These maps illustr~. tc the hydrostatic pres­
sure in the aquifer. The contour lines, which connect points of equal 
hydrostatic pressure, indicate the approximate elevation to which water 
would rise in tightly cased wells that penetrate the aquifer. The U.S. 
Geological Survey publishes each May and September a map showing poten­
tiometric surface of the Floridan aquifer in southwest Florida. Poten­
tiometric maps for September 1976, May 1977, and September 1977 are shown 
on pages 66-68 of this report. 
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Upper Confining Beds and Minor Artesian Aquifers 

The principal formations beneath the surficial aquifer and overlying 
the Floridan aquifer are the Hawthorn Formation and, in places, unconsoli­
dated sections of the Tampa Limestone (fig. 3). These formations, rang­
ing from about 50 to 700 ft in thickness, consist of a heterogeneous 
mixture of limestone, dolomite, sand, and clay. Permeable zones in the 
carbonate rocks of this section are minor confined aquifers producing 
several hundred gallons of water per minute from individual wells. The 
relatively impermeable, interbedded clay deposits act as confining beds 
for these aquifers and for the Floridan aquifer. 

In the areas north of an east-west line passing approximately through 
Clearwater in Pinellas County, Tampa in Hillsborough County, and slightly 
to the north of both Lake Parker and Winter Haven in Polk County, the 
Hawthorn Formation is absent and the confining material overlying the 
Floridan aquifer is relatively thin or missing. This allows a greater 
degree of interaction between the Floridan aquifer and overlying aquifers. 
In areas south of the line, the Hawthorn Formation and unconsolidated sec­
tions of the Tampa Limestone are as thick as 700 ft, effectively inhibiting 
vertical movement of water into or out of the Floridan aquifer. 

Surficial Aquifer 

The surficial aquifer (fig. 3) underlies most of southwest Florida 
and consists predominantly of fine sand and clayey sand. Ground water in 
the surficial aquifer fills the pore spaces between the grains of sand 
and clay. The uppermost surface of the zone of saturation is at atmos­
pheric pressure. This surface, called the water table, is irregularly 
shaped and follows the topography of the land surface in a subdued fash­
ion. 

The thickness of the sandy material which comprises this aquifer 
generally ranges between 0 and 50 ft with thicknesses greater than 200 ft 
in the eastern part of southwest Florida. Depth to the water table ranges 
from 1 to 20 .ft. Water is withdrawn from the surficial aquifer by wells 
pumped for small volume uses such as domestic supply. 

Aquifer Recharge 

Recharge to the Floridan and minor artesian aquifers is by direct 
infiltration where confining beds are discontinuous or absent, or by 
leakage through the confining beds. Direct infiltration occurs in the 
following areas: where the confining bed is absent between the surficial 
aquifer and the Floridan aquifer; where a sinkhole creates a direct inter­
connection between the two aquifers; where a river or stream flows in 
direct contact with the aquifer; or where there is a surface outcrop of 
the aquifer. The surficial aquifer is recharged directly by rainfall 
which percolates downward under the influence of gravity. 
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WATER USE 

Approximately 1.2 billion gallons of freshwater were used each day 
in southwest Florida during 1975 (Leach, 1977). This use may be cate­
gorized as follows: 

Category Ground water Surface water Total 
(Mgal/d) (Mgal/d) (Mgal/d) 

Rural 90.5 2.2 92.8 
Municipal 136.3 76.5 212.8 
Industrial 390.9 10.2 400.9 
Irrigation 431.6 35.7 467.3 
Thermoelectric, 

fresh 1.1 420.8 421.9 
Thermoelectric, 

saline 0 5,414 5~414 

Total 1,049.3 5,959.2 7,009.6 

These figures represent water-use totals for all counties either 
wholly or partly in the Southwest Florida Water Management District. 
About 90 percent of this water was from ground-water sources, while 10 
percent was obtained from streams. Figure 6 shows surface-water use by 
counties and figure 7 shows ground-water use by counties. Municipal sup­
ply is a use of major importance. Figure 8 shows the location of the 
major municipal well fields in southwest Florida. For a more detailed 
breakdown of municipal water use see Healy (1977). Permits were issued 
for the drilling of more than 3,000 wells in the Southwest Florida Water 
Management District in 1976, including 2,275 domestic wells, 131 indus­
trial wells, 500 irrigation wells, and 109 municipal wells. 

HYDROLOGIC CONDITIONS 

The 12-month rainfall amount in 1976-77 was less than the 1956-1975 
average throughout southwest Florida by as much as 14 in (figs. 9 and 10). 
The rainfall for July 1976 to June 1977 ranged between about 32 in in the 
middle Withlacoochee River basin and about 44 in in the upper Peace River 
basin. The 20-year average rainfall was 56 in and 52 in for the two areas. 
A detailed description of rainfall in southwest Florida is given in a re­
port entitled "Annual Rainfall Report, Water Year 1976-1977" by Jim Whalen, 
Southwest Florida Water Management District, Hydrometeorological Report 
No. 2, November 1977. 
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Streamflow during October 1976 to September 1977 was less than nor­
mal at all gaging stations selected for inclusion in this report to repre­
sent characteristics of runoff for southwest Florida. Streamflow at all 
of these sites was less than 50 percent of the long-term average, except 
for Myakka River near Sarasota which had a 1977 discharge of more than 
three-fourths of the long-term average. 

Lake elevations for the year were generally below long-term averages. 
Lake Carroll in the Hillsborough River basin was 1 to 2 ft below average 
for 1977, reaching a record low in July 1977. Lake Howard in the Upper 
Peace River basin was 0.5 to 2 ft below average for 1977, reaching a rec­
ord low in June 1977. Crooked Lake, located along the highland ridge in 
southern Polk County, was 4 to 6ft below average for 1977, and was below 
the previous historical monthly low levels for the entire year. 

The potentiometric surface of the Floridan aquifer, as measured at 
selected wells in the southern part of southwest Florida, declined as usual 
during the dry season (May). Recoveries in the autumn of 1977 indicated 
that the year-end levels were essentially the same as in 1976. In the 
northern part of the area, water-level fluctuations were essentially stable 
for the entire year. 

Surface Water 

For purposes of discussing surface-water conditions, southwest 
Florida is divided into three major areas: the Peace River Basin, the 
Withlacoochee River Basin, and coastal areas (fig. 5). 

Streams 

A network of 58 continuous streamflow sites and 77 periodic stage 
or discharge measurement sites is operated by the U.S. Geological Survey 
in southwest Florida (fig. 11). These data are used to provide background 
informati~n on flow characteristics of rivers. Long-term hydrographs of 
monthly mean discharge for representative streamflow stations in the area 
are presented in the following discussion. The location of these stations 
are shown on figure 12. 

Peace River Basin 

Discharge of the Peace Ri~er at Arcadia for October 1976 to September 
1977 (fig. 13) averaged 441 ft /s, 38 percent of the long-term average. 
Streamflow was within 25 percent of normal for May to s3ptember 1977. 
Discharge of the Peace River at Bartow averaged 71.3 ft /s for October 
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1976 to September 1977, about 28 percent of the long-term average. Most 
of the annual flow deliciency occurred from October 1976 to March 1977. 

Withlacoochee River Basin 

D~scharge of the Withlacoochee River at Holder (fig. 14) averaged 
550 ft /s, about 50 percent of the long-term average . . Runoff from the 
upper part of the bajin, as shown by Withlacoochee River near Trilby 
(fig. 14), was 86ft /s, about 24 percent of the average flow. Most of 
the streamflow deficiency occurred in the upper basin. 

Coastal and Other Areas 

3 Runoff from the Myakka River near Sarasota (fig. 15) averaged 198 
ft /s, 78 percent of the long-term average flow. This is the only site 
in the streamflow network where the 1977 average streamflow exceeded 50 
percent of the historical average. 

Discharge of Little Manatee River (fig. 15) near Wimauma averaged 
39 percent of the long-term average. 

3
During March, April, and May, the 

monthly mean flow was less than 60 ft /s. The Alafia River, which has 
a high base flo~ because of numerous springs along the stream channel, 
averaged 142 ft /s, 39 percent of the long-term average. Lithia Springs, 
one of the larger springs in the area, flows into the river about 2 mi 
downstream from the gaging station. 

Flow in the upper part of the Hillsborough River Basin is measur3d 
at the gaging station near Zephyrhills (fig. 16). It averaged 103 ft /s, 
39 percent of the long-term average. Runoff from swamps and lakes in the 
Tampa Bay area is measured at the gaging station Brooker Creek near Tarpon 
Sp3ings (fig. 17). At that station, the long-term average flow was 5.3 
ft /s. 

Runoff from the wooded flatlands immediately north of Tampa Bay is 
represented by t~e Anclote River near Elfers (fig. 17) where the discharge 
averaged 16.5 ft /s, about 14 percent of the long-term average. 

The Pithlachascotee River, 
in the coastal plains, typifies 
northern part of the District. 
Richey (fig. 18) had an average 
average flow. 

draining an area of swamps and sinkholes 
the flow that is characteristic of the 
The Pithlachas3otee River near New Port 
flow of 8.7 ft /s, about 28 percent of 

Most of the flow in the coastal streams in the northern part of the 
area comes from a series of springs and spring clusters. The principal 
springs are Weeki Wachee and Chassahowitzka in western Hernando County 
and Homossassa and Crystal in western Citrus County. All of these springs 
flow into the Gulf of Mexico. 
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Lakes 

Lake levels in southwest Florida fluctuate in response to rainfall, 
ground-water inflow and outflow, evapotranspiration, surface-water inflow 
and outflow, and artificial input and withdrawal. A network of 124 lake 
stage measurement sites are operated by the U.S. Geological Survey in 
southwest Florida (fig. 19). Location of sites for which long-term hydro­
graphs of month-end stage are presented in this report are shown on fig­
ure 20. 

Lake Howard and Lake Hamilton 

The levels of Lake Howard at Winter Haven (fig. 21), one of the prin­
cipal lakes in the Winter Haven Chain of Lakes, was between 1 and 2 f t 
below average for most of the year. Levels remained within 1 ft of mini­
mum for most of the year, exceeding the minimum end-of-month level by 
only 0.1 ft for June. The level of Lake Hamilton (fig. 21) rose slightly 
from July to September, but was still below average at the end of the 
year. The level of Lake Hamilton fluctuated during the year similar to 
that of Lake Howard. The levels of both lakes are maintained by artifi­
cial control structures. 

Lake Otis and Crooked Lake 

The seasonal fluctuations of the level of Lake Otis (fig. 22) at 
Winter Haven during 1977 were the same as the fluctuations in the pre­
vious year. In recent years, declines in both lake stage and the poten­
tiometric surface of the Floridan aquifer were similar. The stage of 
Crooked Lake near Babson .Park (fig. 22) also declined during the year and 
at year end, the stage was below the previous year. 

Lake Thonotosassa 

The lake level of Lake Thonotosassa (fig. 23) is maintained by an 
artificial control in Flint Creek, a tributary to the Hillsborough River. 
The stage was alternately lowered and raised in 1975 to improve flushing 
of the lake. The lake stage was lowered to 34.9 ft in the spring and 
raised to 37.0 ft in autumn, 1977. 

Lake Carroll 

The levels of Lake Carroll (fig. 23) near Sulphur Springs, was between 
1 and 2 ft below average for almost the entire year. Although the level 
generally was below the 32-year average, the seasonal maximum and minimum 
lake levels have been approximately the same each year since 1970. 
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Lake Magdalene and Keystone Lake 

Levels in Lake Magdalene (fig. 24) near Lutz and Keystone Lake near 
Lutz in northwest Hillsborough County, are maintained by artificial con­
trols. The level of Lake Magdalene is generally held between 48 and 50 
ft by a stop-log control. The level of Keystone Lake (fig. 24) generally 
varies between 39 and 42 ft. Keystone Lake declined to a level below 39 
ft in 1977 for the first time in 4 years. 

Lake Tsala-Apopka and Lake Panasoffkee 

Lake Tsala-Apopka (fig. 25) at Inverness declined about 2 ft during 
the year, but the fluctuations are consistent with long-term trends for 
the lake. The stage of Lake Panasoffkee (fig. 25), tributary to the 
Withlacoochee River above Lake Tsala-Apopka, was between 39 and 41 ft 
during the year. These stages represent a slight increase following a 
gradual decline during 1970-75. 

Ground Water 

Potentiometric surface and water-table levels in southwest Florida 
fluctuate in response to change in streamflow, lake levels, evapotrans­
piration, ground-water withdrawal, tides, and rainfall. A network of 
1,200 periodic and 116 continuous ground-water measurement sites is op­
erated by the U.S. Geological Survey in southwest Florida (fig. 26). 

Potentiometric maps, representing water levels in the Floridan aqui­
fer within the management district, are prepared twice each year. Mea­
surements are~ade each May and September in more than 900 wells. Figures 
27, 28 and 29 are examples of potentiometric maps (reduced from scale of 
1:500,000) for September 1976, May 1977, and September 1977. During the 
period of September 1976 to May 1977, the potentiometric surface of the 
Floridan aquifer (fig. 28) declined as much as 30 ft in Hillsborough, 
Hardee, and Manatee Counties. These areas are affected by withdrawal for 
irrigation. During the period of May to September 1977, the potentiometric 
surface recovered of 15 to 30 in these same areas (fig. 29). 

Potentiometric and water-table maps are also prepared for 11 selected 
municipal well fields (fig. 8) in May and September (figs. 30, 31, 32, and 
33). These maps define the effect of localized large scale ground-water 
withdrawals on the aquifer. From September 1976 to May 1977, declines in 
the potentiometric surface in the vicinity of the municipal well fields 
ranged from 3 ft at the Starkey weli field to 25 ft at the Sun City well 
field (fig. 30). 
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Long-term hydrographs for selected wells (fig. 34) are presented in 
figures 35 through 39. Brief discussions of water-level fluctuations in 
these wells follow. 

In the northern part of southwest Florida, seasonal fluctuations in 
the potentiometric surface of the Floridan aquifer generally vary 1 to 
3 ft. In the central part, the seasonal fluctuation is generally 5 to 
10 ft, except in wells in the Peace River Basin where a range of 20 to 
25 ft in Polk County, and 30 to 40 ft in Hardee County, is common. In 
the southern coastal areas, the seasonal fluctuation is generally 10 to 
15 ft, except in Sarasota County where the water levels fluctuate 20 to 
25 ft. 

Mulberry, Maddox, and Hollingsworth Wells 

The changes in potentiometric surface of the Floridan aquifer in the 
Peace River Basin are represented by hydrographs of the Mulberry, Maddox, 
and Hollingsworth wells (figs. 35 and 36). The Mulberry well showed a 
high of 59 ft in October 1976. This was 7 ft above the previous year. 
The seasonal low of 35 ft occurred in May 1977 which was 4 ft above the 
previous year. The water level in the Maddox well at the Polk-Hardee 
County line shows the same trend as the Mulberry well. The seasonal high 
level in the Hollingsworth well was 47 ft in November 1976; 1 ft below 
the previous year. The seasonal low of 33 ft in May 1977 was virtually 
the same as the three previous years. 

Sarasota Well 

The water level in the Sarasota well 9 (fig. 36) showed a 4-ft rise 
from May 1976 to May 1977. The seasonal variations in water levels have 
increased in recent years and appear to correspond to variations in local 
ground-water withdrawals for irrigation. 

Verna Observation Well 

The Verna well lA (fig. 36) is in southern Manatee County, just 
north of the Verna well field (fig. 8) (Sarasota municipal water supply). 
Potentiometric levels increased 12ft from May to September 1977. 

Council Well 

The Council well (fig. 37), in the agricultural part of southern 
Hillsborough County, defines conditions in the aquifer in an area of in­
creased water use. The potentiometric surface high of 9 ft in December 
1976 was slightly lower than previous years. 
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Tampa Well 15 

Aquifer conditions in northeastern Hillsborough County, an area of 
relatively slight ground-water withdrawal, is represented by Tampa well 
15 (fig. 37). The seasonal high of 66ft in September 1976 and low of 
57 ft in May 1977 each indicates little change in recent years. 

Hillsborough Well 13 

Water-level conditions in northwestern Hillsborough County, an area 
of several municipal well fields, is represented by Hillsborough well 13 
(fig. 37). The seasonal high of 40ft in October 1976 and seasonal low 
of 33 ft in May 1977 represented conditions similar to the previous thr~e 
years. The water levels for the past four years were about 6 ft higher 
than during years 1968 to 1973. 

Pasco Well 13 

Pasco well 13 (fig. 38) in the Cypress Cre~k basin in southern Pasco 
County shows a seasonal high of 74 ft in July 1976 and a low of 71 ft in 
June 1977. 

Cypress Creek Well 3 

Approximately 17 Mgal/d was pumped from the Cypress Creek well field 
during an aquifer test in 1977. The elevation of the potentiometric sur­
face in Cypress Creek well 3 (fig. 38) was 61 ft before pumping began in 
April 1977. The water level declined 52 ft after approximately 3 months 
of pumping. 

Eldridge-Wilde Well 11 and Pinellas Well 665 

Conditions in western Pasco and northern Pinellas Counties are re­
presented by Eldridge-Wilde well 11 and Pinellas well 665. The seasonal 
high of 13 ft and low of 3 ft at Eldridge-Wilde well 11 (fig. 38) were 
essentially the same as in recent years, although a long-term decline of 
about one foot per year is indicated. Pinellas well 665 (fig. 39) showed 
a seasonal high of 11 ft in the summer of 1976 which was a foot lower than 
the previous year. The seasonal low of 9 ft in May was approximately the 
same level as the lows of the preceeding three years. 
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Weeki Wachee Well and North Lecanto Well 

Conditions in the northern part of the coastal areas are represented 
by Weeki Wachee well and North Lecanto well~ Records of the Weeki Wachee 
well (fig. 39) indicate the potentiometric surface in Hernando County 
fluctuates about 5 ft each year with no long-range changes in water levels. 

Records of water levels in the Lecanto well (fig. 39) indicate the 
potentiometric surface in Citrus County fluctuates about 1 to 2 ft each 
year, with a long-term decline of about 0.10 ft per year. 

Quality of Water 

The ground- and surface-water quality monitoring network was estab­
lished to provide data necessary for local agencies to: (1) Define lo­
cation and movement of the saltwater-freshwater interface; (2) locate 
areas where ground-water quality is deteriorating by sources other than 
sea water; (3) monitor movement of leachates from landfills and spray­
effluent irrigation sites; (4) predict long-term changes in the quality 
of ground water, streamflow and lakes; (5) make water-quality management 
decisions. 

Water samples are analyzed for major inorganic constituents, trace 
metals, radiochemical constituents, organics, and biological characteris­
tics. Samples of water are collected by the U.S. Geological Survey from 
about 220 surface-water sites (fig. 40) and from 700 wells (fig. 41). 
The chemical analyses are included in an annual report "Water Resources 
Data for Florida, 1976, Volume 3: Southwest Florida." 

A major component of the ground-water quality monitoring network is 
the chloride monitoring network (fig. 42). Samples of water are collected 
at least once a year from 171 wells to monitor changes in the saltwater­
freshwater interface in the coastal parts of southwest Florida. Samples 
of water from 28 of these monitor wells in western Pasco County are col­
lected and analyzed in January, March, May and September. Graphs of 
select chloride concentrations for wells in the monitoring network are 
presented in figures 43 to 45. 

New Port Richey Well 

The chloride concentrations of samples from the New Port Richey well 
in Pasco County (fig. 43) about 2 mi from the Gulf of Mexico, increased 
from about 5,000 mg/L (milligrams per liter) in 1972 to about 9,000 mg/L 
in 1977. 
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network in southwest Florida. 
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EXPLANATION 

o Chloride monitor well 

• Well sites with hydro­
graphs presented in 
this report 

1. Homosassa Well No. 3 nr 
Homosassa 

2. Presbyterian Youth Camp 
Well nr Weeki Wachee 

3. New Port Richey Deep 
Well at Richey Lakes 

4. Coachman Road Well nr 
Clearwater 

5. SWFWMD Well at S-160 
nr Tampa 

6. McMullen Campground 
Well nr Riverview 

7. Claprod Well nr Ruskin 

P A S C 0 

10 0 
HHHHH 

\ 
\ 

\ ___ J 
(' . ' 

-~< 
-~-t 

'...,_""'-
\ 
\ 
't 

- ---- --1 
_; 

_r 
·l, 

"'· \ 
l l I G H LA N 0 5 

-~,2 

'---. 
\ r- ------= 

I 
i 
i 
i 

""----~---- -- ------ --~ 

,--_j 

-------~-j 

I 0 20 30 40 50 MILES 

Figure 42. U.S. Geological Survey chloride monitor well network in 
southwest Florida. 
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Coachman Road Well near Clearwater 

The chloride data from the Coachman Road well (fig. 43) near 
Clearwater in Pinellas County showed no significant change in water 
quality since the well was first sampled in 1966. 

Presbyterian Youth Camp Well 

Chloride concentrations in water from the Presbyterian Youth Camp 
well (fig. 44) in Hernando County ranged from 420 mg/L in 1972 to 920 
mg/L in 1974. This variation represents extremes in the data which usu­
ally occurred during the dry season. The average chloride concentration 
is about 600 mg/L with an apparent increase of 20 mg/L per year since 
early 1974. 

Homosassa Well No. 3 

Samples from Homosassa well no. 3 (fig. 44) in Citrus County have 
shown an increase from an initial mean of about 100 mg/L in 1970, to about 
190 mg/L in 1977. 

SWFWMD Well at S-160 

Chloride concentrations in water from the Southwest Florida Water 
Management District (SWFWMD) well at S-160 (fig. 45) at the Tampa By-Pass 
Canal, about 3 mi from Hillsborough Bay in Hillsborough County, showed a 
slight increase in chloride concentration from 50 to 85 mg/L from 1971 
to 1977. 

McMullen Campground 

The chloride concentrations of samples from the McMullen Campground 
well (fig. 45) in Hillsborough County showed only minor changes. The 
samples varied only 10 mg/L from 1969 to 1977. 

Claprod Well near Ruskin 

The average chloride concentrations in water samples collected from 
the Claprod well (fig. 45) near Ruskin in Hillsborough County between 1952 
and 1977 do not indicate a significant change in water quality. There has 
been an increase of 5 to 10 mg/L of chloride since the first sampling. 
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