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This atlas provides information to Bay County home owners, well
drillers, and others who are interested in obtaining water from wells.
The atlas can be used to determine the approximate depth to the top of
the water-bearing limestone (the Floridan aquifer) and to determine the
minimum length of casing required for a well tapping the limestone.
The approximate thickness of limestone that must be penetrated by a
well to assure an adequate yield, the location of water of good quality,
the yield of a well, the dissolved solids and selected minerals in the
water, and the types of rocks generally penetrated can also be
estimated.

Bay County, in the Florida Panhandle, borders the Gulf of Mexico.
The county has an area of 861 square miles, including 114 square miles
of inland water area. Much of the county is forested. Its topography is
varied; it contains, in addition to lakes and streams, sand hills, coastal
sand dunes, wave-cut bluffs, and sinks.

Bay County, roughly triangular in shape, ranges in altitude from sea
level to about 240 feet in the northeast corner. The county is underlain
by water-yielding zones in both the sand and limestone strata. Although
the supply of ground water is abundant, little is being used at the
present time (1970). Numerous small-diameter wells supply water from
the sand aquifer and from the deeper limestone aquifer. The wells that
tap the sand are screened at the bottom of the casing; those that tap the
limestone are unscreened, and the casing terminates in the top of the
limestone. )

The sand overlying the limestone aquifer is variable in physical
character, with one or two recognizable water- bearing sections. A thick
clay bed separates the sand from the limestone aquifer.

The water-table aquifer is composed of sand and gravel with sandy
clay lenses. Its thickness is variable up to 140 feet along the coast.
Water levels range from 3 to 65 feet below Jand surface.
Six-inch-diameter wells may supply as much as 150 gpm (gallons per
minute), The Springfield area, the only area of large water use in Bay
County, has 12 industrial wells (8 to 18 inches in diameter) tapping
gravel beds of the water-table aquifer, which yield from 190 to 400
gpm each.

A shallow artesian aquifer, consisting of shell beds and limestone
lenses, underlies the coastal part of Bay County. Its permeable zones
are 10 to 25 feet thick and are generally between 80 and 170 feet
below land surface. Wells 2 to 6 inches in diameter that tap the shallow
artesian aquifer yield from 10 to 100 gpm. Water from the area
adjacent to the bays and the Gulif is not potable; chloride content is as
much as 1,400 mg/1 (milligrams per liter). A bed of sandy clay separates
the shallow artesian aquifer from the overlying water-table aquifer.

Water in the sand aquifers generally is soft but acidic (pH 5.5 to 6.5),
which makes it corrosive. It may contain high concentrations of iron,
making it unsuitable for domestic use. Along the coast and adjacent to
the bays, the sand contains saline water.

The limestone (Floridan) aquifer is the deepest fresh-water-bearing
stratum of the county. It is at sea level in the northeast and dips to
about 250 feet below sea level at the coast. Because of faulting, these
strata are offset as much as 100 feet near Panama City. Water levels
generally are not affected by the faulting, so that the water levels in
wells tapping the limestone aquifer are the same on both sides of the
faults. Water levels are highest in the northeast and lowest toward the
coast.

The only large-capacity wells now being used to withdraw water
from the limestone aquifer are 3 public-supply wells at the U.S. Navy
Mine Defense Laboratory, 2 at Long Beach Resort, 3 at West Panama
City Beach, and 2 at Lynn Haven. See the hydrologic map for well
locations. Two industrial wells are in operation at the Lansing Smith
Steam Plant north of St. Andrew Bay.

The height of water levels in wells is determined by water pressure in
the aquifer. Wells in which water rises above the top of the aquifer
tapped are artesian; if the pressure is great enough to lift the water
above land surface, the well flows. Such wells predominate in the
stream valleys of Bay County. The level to which water rises in artesian
wells establishes an imaginary surface (potentiometric surface), which is
not a level plane but, in Bay County, has about the same slope as the
surface of the limestone aquifer.

If wells are spaced too closely, heavy pumping can create severe
water-level declines, owing to mutual interference or overlapping
pumping effects. Properly constructed wells tapping a limestone aquifer
have casings set several feet into the limestone, tightly enough to avoid
movement of water between the limestone and sand aquifers. Properly
constructed wells tapping a sand aquifer are cased to the water-bearing
strata and screened in that strata with the appropriate screen-size for
maximum sediment-free water supply. Also, construction at the land
surface is adequate to prevent surface drainage into the well.

Use of the atlas is illustrated by considering an arbitrary well site
(identified by a square labeled W on all maps) on State Road 77 just
north of Vicksburg. On the map showing contours, this site is about
half-way between the 40- and 80- foot land-surface contours. The site
altitude, therefore, is some 60 feet above mean sea level. The altitude of
the top of the limestone aquifer (or the base of the clay) can be
determined similarly. W’s location is 84 percent of the distance from
the zero contour to the minus-50 contour on the top of the limestone.
Hence, at W, the top of the limestone is estimated to be 84 percent of
minus 50, or 42 feet below sea level. The sum of these two vertical
distances, 60 feet above sea level and 42 feet below it, is the estimated
depth to the top of the limestone, 102 feet below land surface. A well
drilled here would thus require about 102 feet of casing, plus a few feet
additional to set the casing into the limestone. At site W, the water level
is an estimated 42 feet above sea level-the point is 40 percent of the
distance from the 40- to the 45-foot water-level contour-so that the
depth to water in a well at W, tapping the limestone aquifer, is
estimated to be 60 feet minus 42 feet, or 18 feet below land surface.

A properly developed well at W that penetrates as much as 135 feet
of the limestone aquifer could be expected to yield more than 20 gpm
per foot of drawdown, as shown on the map illustrating the areal
variation of water yield.

The depth below land surface at W for pump settings can be
estimated as follows: divide the pump capacity (in gallons per minute)
by 20 to find the number of feet that the water level in the well will
draw down during pumping; add this footage to the depth to water (18
feet); and add enough extra footage for natural fluctuations in the
water level from wet to dry years. Less than 8 feet in water-level change
may be expected as a result of annual variation in rainfall, but levels
may fluctuate seasonally as much as 30 feet in wells located near other
wells whose yields are very high.

Assuming installation of a pump with a capacity of 40 gpm at point
W--divide 40 by 20 for 2 feet of drawdown, which, added to the
18-foot static water level gives a 20-foot pumping level at 40 gpm; add
8 feet for variations in rainfall, and the total, 28 feet, is the depth for
proper pump setting, If nearby wells are heavily pumped, the extreme
30-foot seasonal fluctuation could be added instead of the 8 feet caused
by rainfall variation. The pump would then be set at a depth of 50 feet.

The water from a well at point W could be expected to contain the
following mineral concentrations, as illustrated by four maps: the
dissolved-solids map, 100-200 mg/l; the hardness map (hardness
expressed as calcium carbonate), 100-200 mg/l; the chloride map, less
than 50 mg/l; and the fluoride map, less than 0.5 mg/l. Wells that
penetrate the upper 50 feet or less of the limestone will probably yield
water with mineral concentrations on the low side of these ranges.

Additional information may be obtained from publications cited in
the references.
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The colored areas on each of these four maps show the expected As with dissolved solids, the hardest water is pumped from wells In water from the limestone aquifer throughout most of the county,
dissolved solids, hardness and concentrations of chloride and fluoride in along the coast. Water with a hardness of less than 60 mg/1 is considered fluoride content is less than 0.5 mg/l. The Public Health Service (1962)
water that taps the upper part of the limestone aquifer. Each map soft; 60-120 mg/l, moderately hard; 120-200 mg/1, hard; and more than establishes the maximum recommended limit of fluoride as 1.0 mg/1 for
shows that the concentration of minerals being depicted is highest near 200 mg/1 is very hard. an area with an annual average maximum daily air temperature of 70.7
the coast. The mineral content reflected by the dissolved-solids In most of Bay County, water from the upper part of the limestone to 79.2 degrees F. Concentrations of 0.7 to 1.0 mg/l are considered
measurement includes calcium, magnesium, sodium, potassium, aquifer contains less than 50 mg/l chloride, well below the 250 mg/l beneficial in the reduction of dental cavities.
bicarbonate, sulfate, and chloride. Other constituents are, of course, limit recommended by the U. S. Public Health Service for drinking
included in the array of minerals dissolved in water but almost always water.
5] are present in small quantity. The U. S. Public Health Service standards
= (1962) recommend 500 mg/l as the upper level of dissolved-solids
o content.
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