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INTRODUCTION SAND-AND-GRAVEL AQUIFER
Well yield is an important aspect in designing ground-water supply The sand-and-gravel aquifer underlies Walton, Okaloosa, Santa Rosa,
systems and planning for water-supply development. The number and size and Escambia Counties in northwest Florida, but it is the principal source 30°
of wells and pumps needed to supply the required water depend upon the of ground water only in Santa Rosa and Escambia Counties. The aquifer is
amount of water which can be yielded from each well. composed of quartz sand and gravel and discontinuous layers of clay and
All of Florida is underlain by ground-water reservoirs (aquifers) generally extends from land surface to depths ranging from less than 250 feet along
capable of yielding water in usable quantities to wells. In some areas, well the coast and from 400 feet in northeast Santa Rosa County to 700 feet in
yields are low while in others hundreds and even thousands of gallons per south-central Escambia County (Musgrove and others, 1961, fig. 4, p. 14).
minute per well can be obtained. This map report depicts the great Generally the water in the sand-and-gravel aquifer is unconfined and the
geographical variation of well yield for four major aquifers used to supply shape of the water table nearly everywhere conforms to the topography.
potable water in Florida. The map is too generalized to be used to locate In some areas the water is confined by clay lenses and the water is under
specific wells; important environmental factors have been neglected which artesian pressure (Musgrove and others, 1961, p. 17). The aquifer is
must be considered whenactuallylocating water-supply wells. Some of these recharged by rainfall that infiltrates to the water table.
factors include the effect ground-water withdrawals will have on the water Except along the coast, in Escambia and Santa Rosa Counties, wells
levels in nearby wells or in wetlands or lakes, the reduction of flow in nearby tapping the sand-and-gravel aquifer generally yield 250 gal/min or more.
streams, or the flow of salt water or contaminants toward wells. Some areas Along the coast the aquifer is less than 250 feet thick and contains clay
shown on the map may yield much less water than that amount shown, and beds that reduce the transmissivity. Wells there yield less than 250
others much more because of variation in aquifer characteristics. gal/min.
Aquifers are rock formations sufficiently permeable to yield water in ?
usable quantities to wells and springs. Their water-yielding characteristics SHALLOW AQUIFERS EXPLANATION
depend in part on the number and size of openings between rock particles The shall i ist of sand. shell. and li d i
that compose the aquifer and the extent to which those openings are bt o b L et W e e T IEREaUE AREALE DUy : . £ 29°
interconnected. less than 100 feet in thickness. In south Florida they range in thickness Floridan aquifer
Because hydraulic conductivity (the ease with which water will pass from about 30 feet in Hendry County to about 300 feet in western and ) ) -
through a formation) of the aquifers is not everywhere the same, well yield central Palnt Beath. Conny. Song the past consy: B o) Sel Soach - e Lo v i
at a given location can best be determined by drilling wells and performing County, the aquifers range in thickness f}‘om 20 to 150 feet. The water . IS
aquifer tests. If test information is not available, the yield of a well can table generally slopes ;oward' water bodies such as StreSs, lake§, fthe D Sand-and-gravel aquifer °
usually be estimated on the basis of the specific capacity and transmissivity l%/[u if, ar;ld I‘ he Otea The aquifers . recharged by mfiltratm% rainfall.
data from nearby wells. The specific capacity of a well is its yield, in gallons any shallow aquifers aLe not shown = ﬁg’}x?e 2—they are not widely uspd Shallow aquifers
per minute, divided by the drawdown of the water level in it, that is, yield :flu?fe:-v:ter source owing to the availability of other more productive
per foot of drawdown. Transmissivity is the rate at which water is 5 3 .
transmitted through a unit width of the aquifer under a unit hydraulic Wells that ":f th.e :ha.llow aquifer .a.lon.g the east coasif gen:rally.' yield
gradient. The specific capacity and transmissivity data used to estimate the less than 250 gbiél{ﬂm ecz}iluse the aquzr mlthat silrea conzlsts e §ed1me2t,s
yields of wells were obtained from well information on file, supplemented by i)f low pfermea _ty » such as fine sand, c ay, She I, an occasxor!al £in
areal reports published by the Florida Bureau of Geology and open-file ayers of dense limestone. ’1“he shallow aquifer in northern Co}ller and
reports of the U. S. Geological Survey. sout!lern Hendry Counties is compoged of highly permeablg limestone
Well yields increase with increasing diameter of well bore and decrease (Klein and others, 1964, p. 44); wells in this area generally yield at least o ot by
with increasing pumping time. To show this graphically, curves were 2,000 gal/min. @ &5 L
developed using an equation derived by Theis (1935). The curves in figure
1-A show that in a water-table aquifer a 20-inch diameter well yields about SELECTED REFERENCES S0 -7 28°
16 percent more water than a 5-inch diameter well, and in an artesian Appel, C. A., Lot
aquifer, about 12 percent more. Curves in figure 1-B show that well yields 1973 Electric-analog model study of a hydrologic system in southeast Florida: Figure 2. Principal sources of potable ground water, (After Hyde, 1965).
decrease rather rapidly during the early stages of pumping, and then U.S. Geol. Survey open-file report 73004, 51 p.
decrease gradually during extended periods of pumping, for both Bentall, Ray (compiler) and others AL 8 A wia
water-table and artesian aquifers. 1963 Methods of determining permeability, transmissibility, and drawdown:
Because well yields vary with well diameter and pumping period, and also U.S. Geol. Survey Water-Supply Paper 1536-1, p. 243-341.
depend upon drawdown, the yields of wells portrayed on the large map of Healy, H. G.,
Florida pertain to one specific set of conditions: a well diameter of 12 inches 1962 Piezometric surface and areas of artesian flow of the Floridan aquifer in
tapping the full thickness of the aquifer, a pumping period of 24 hours, and a Florida, July 6-17, 1961: Florida Board of Conservation, Div. Geology,
drawdown of 10 feet. Map Ser. 4.
Most of the potable ground water used in Florida (3 billion gallons per day . . o e . : .
in 1970) comes from four major aquifers. They are the Floridan aqui?er, the IQgeﬁbo?NTgegpng :{ ézﬁzt;;l m%amt;eszgﬁ'lm 1B10: Kioekda
Biscayne aquifer, the sand-and-gravel aquifer, and the shallow aquifers Hyde, W B i Tt )
throughout Flo'rlda (Hyt_ie, 1965). F_lgu.re 2 shows the approximate area 1965 Principal aquifers in Florida: Florida Geol. Survey, Map Ser. 16.
where each aquifer constitutes the principal source of potable ground water. Klein. Howard
In some srews, there squiers conain wator whose shloride o8 S T oo, . . 400 ihtir, W) Gy e groni vt
. o resources of Glades and Hendry counties, Florida: Florida Geol. Survey,
recommended by the U.S. Public Health Service (1962) but for the lack of Rept. Inv. 37, 101 p. EXPLANATION
better water are still used as a source of supply. In areas where more than McCoy, H. J ’ . 27°
one major aqulier exists, only the principally gsgd aquifer is shown. Other 1962 Ground-water resources of Collier County, Florida: Florida Geol. Survey, .
aquifers occur in the State but they have a limited areal extent and low Rept. Inv. 31, 82 p. 2
water yield. e i 4 Water-level cont;our,lfeeti referred to mean
,R.H, sea level.
1961 (and Barraclough, J. T., and Marsh, O. T.) Interim re; on the water
ELORIDANAQUIVER e Beiill o it Dot okestians Tt Plitds sl 28
The Floridan aquifer—the most extensive and widely used aquifer—is Survey, Inf. Circ. 30, 89 p. Acs thaiteitiion
composed chiefly of limestone and dolomite. In some places the Floridan Pride, R. W., :
aquifer is exposed but in most, the top of the aquifer lies from 100 teet to 1970 Estimated water use in Florida, 1965: Florida Dept. Nat. Res., Bur.
several hundred feet below land surface. Its thickness varies; in parts of Geology, Map Ser. 36.
central Florida it is as much as 1,500 feet thick. The Floridan is recharged by 1973 Estimated use of water in Florida, 1970: Florida Dept. Nat. Res., Bur. BB RaE ke
downward leakage from overlying aquifers where the water table is higher Geology, Inf. Circ. 83, 31 p. Se—
than the potentiometric surface of the Floridan aquifer and where the Schroeder, M. C.,
confining beds that separate the aquifers are semipermeable, thin, or 1958 (and Klein, Howard, and Hoy, Nevin D.) Biscayne aquifer of Dade and
breached by sinkholes. Where the aquifer is exposed it is recharged directly Broward counties, Florida: Florida Geol. Survey, Rept. Inv. 17, 56 p. e
by infiltrating rainffall and by lakes and streams. V;’lhere the Floridan alq}uifer Sherwood, C. B L8 7
is overlain by confining beds, the water in wells tapping the aquifer is " 3 Mol - B A il
generally under artesian pressure and rises to some level above the top of 19’(7;30,5:?; m gg,féa‘r‘,‘gpf ﬁfﬁfieg g:::- ggggyrf%tefmzf 65, 141;.1 5 200 Figure 3. Potentiometric surface and areas of artesian flow of the Floridan
the aquifer. This level, the potentiometric surface of the Florida aquifer, is Stringfield, V. T = aquifer in Florida, 1961, (Healy, 1962). 26°
illustrated in figure 3 (Healy, 1962). ] In parts of the State, the 1966 Artesian water in Tertiary Limestone in the southeastern states: U. S. _2 /
pofientxoﬁnetrlc stllrfta:ce oif: }:.he qu;ldan ?].i]ufllfer is above land sv.lllrface (fig. 31 Geol. Survey Prof. Paper 517, 226 p. 2 : 400 |— ARTESIAN AQUIFER
and wells penetrating the aquifer will flow, some as much as several : w - S
Gioussal galibhs per miibe. Altlon: f &N gt min Eal e g ekl s T lution Hettpesi tha ouwriig of s plasometrts it thorvates 110 s 1318810 IS
yvai r](:poc e tor one well in Putnam County, and 20,000 gal/min for a we and duration of discharge of a well using ground-water storage: Am. dg 300}— DS T IR T
mWa € Lounty. . i . . Geophys. Union Tran., p. 519-524. =9 WATER TABLE AQUFER : \ RV
ells that tap the Floridan aquifer generally yield at least 250 gal/min U. S. Public Health Service 3 ST
throughout the Sta@e except_for a few areas. Ip gex.leral, wells that yxeld' at 1962 Public Health Service drinking water standards, 1962: U. S. Public Health [T} Foth s Vi s
least 1,000 gal/min tap limestone containing interconnected solution Pub. 956, 61 p. 200 -
cavities. In northwest Florida, wells inland have greater yields because the ! OWElfL D::ME?ERZOINC“:ES:‘O
Floridan aquifer along the coast contains much limey clay and sand, which !
reduce its transmissivity. 500 D DATA AVAILABILITY
BISCAYNE AQUIFER E
The Biscayne aquifer, underlying Dade and Broward and part of Palm a % 450
Beach Counties, is the prime source of water for populous southeast e M EXPLANATION
Florida. According to Schroeder and others (1958, p. 1-26), the aquifer is > 3
composed mainly of limestone, coquina, coralline reef rock, and sand. The Jao 8 Number of data points 2s°
aquifer extends from land surface to a depth of about 10 feet in western ) lilé 300 TR TABLE: AGUIEER used in each county.
Broward and Dade Counties and to a depth of about 200 feet along the - . - = k X .
coast. Water in the Biscayne aquifer is unconfined and the water table vl iy Dn?m ;:;F SB%T&GRAYL RESOTINES 3 O Welly ield data obtained
slopes generally eastward toward the coast except where influenced locally 200 N Y R (S (N | from areal reports.
by canals. The aquifer is recharged by rainfall, and in some coastal areas This public & s B o PU’SAPINIg PésRIOIz)o D.Z:YS 30
byTwatex: mflltratlng thg aql'nfer from cor}trolled car}als (Appel, 1973). cost of $325.00 o a per copy cost of §. ;‘3 :m_":: ’
he Biscayne aquifer is highly productive; well yields commonly exceed purpose of disseminating hydrologic data. . . . : Q Q}“
2,000 gal/min. The limestone of the Biscayne aquifer contains large Figure 1. Theoretical relation between yield and well LY : 80 MILES o2
interconnected solution cavities that greatly facilitate the ground-water diameter (A) and pumping time (B). £ ——— 2 W
movement (Schroeder and others, 1958, p. 38.). [ 10 20 30 40 S0 MILES
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