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CONVERSION FACTORS

The inch~-pound units used in this report may be converted to metric units
(SI) by the following conversion factors:

Multiply By To obtain

inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

foot per day (ft/d) 0.3048 meter per day (m/d)

foot per mile (ft/mi) 0.1894 meter per kilometer (m/km)

square mile (mi?) 2.590 square kilometer (km?)

square foot per day (ft?/d) 0.0929 square meter per day (m“/d)

gallon per minute (gal/min) 0.06309 liter per second (L/s)

gallon per minute per foot 0.207 liter per second per meter
[(gal/min)/ft] [(L/s)/m]

ook Kk k ok ok ok ok ok ko ko ko k ok ok ok ok ok Kk h kK Kk Kk Kk Kk Kh K k& Kkox kK KKK
Temperatures are converted from degrees Fahrenheit (°F) to degrees Celsius

(°C) by the formula °C = 5/9 (°F - 32); from degrees Celsius to degrees
Fahrenheit by the formula °F = 9/5 (°C + 32).
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HYDROTIOGY OF THE SOUTHERN PARTS OF OKALOOSA AND WALTON CCUNTIES,
NORTHWEST FLORIDA, WITH SPECIAL EMPHASIS ON THE
UPPER LTMESTONE OF THE FLORIDAN AQUIFER

By Douglas E. Barr, Larry R. Hayes, and Thomas Kwader

ABSTRACT

Increasing population, tourism, and commercial development in the
southern parts of Okaloosa and Walton Counties in northwestern Florida have
resulted in increased withdrawals of water from, and regional declines in the
potentiometric surface of the upper limestone of the Floridan aquifer. Water
levels have declined as much as 160 feet since 1940 in southern Okaloosa
County, and during peak seasonal demand, as much as 190 feet.

The shallow sand-and-gravel aquifer may be artesian or unconfined, having
direct contact with streams and with waters of the Gulf of Mexico. Use of the
aquifer for public water supply is minimal., The lower limestone of the
Floridan aquifer is not utilized as a water source.

The Pensacola Clay confining bed, overlying the Floridan aquifer, is
present throughout the southern parts of Okaloosa and Walton Counties. The
materials making up this unit inhibit vertical interchange of water between
the Floridan aquifer and the surficial sand-and-gravel aquifer. The Floridan
aquifer is underlain by the thick, relatively impermeable deposits of the
Lisbon-Tallahatta confining unit. The Bucatunna clay confining bed occurs
within the Floridan aquifer, separating it into upper and lower limestone
units.

The Floridan aquifer underlies southern Okaloosa County from 50 feet
above to 600 feet below sea level. The aquifer is recharged by infiltration
of rainfall, principally in the northern parts of Okaloosa and Walton Counties
and in its outcrop area in Alabama. The regional gradient of the potentio-
metric surface of the upper limestone of the Floridan aquifer, and presumably
that of the lower limestone also, is south to the Gulf of Mexico. Pumpage
from the aquifer is highly variable and ranged in 1978, for example, from 10.9
to 19.0 million gallons per day in January and June, respectively.

Quality of water in the sand-and-gravel aquifer is generally good
although coastal areas may have undesirable levels of chlorides, iron, or pH.
Chloride concentration in the upper limestone of the Floridan aquifer
generally ranges from less than 10 milligrams per liter in the inland areas of
Okaloosa County to nearly 150 milligrams per liter along the coast and greater
than 150 milligrams per liter, locally, in the southern part of Walton County.
The lower limestone of the Floridan aquifer contains water exceeding
250 milligrams per liter chloride from the coast to as much as 10 miles north
of Fort Walton Beach.



INTRODUCTION

Ground-water withdrawals from the upper limestone of the Floridan aquifer
in the Fort Walton Beach-Niceville area of coastal-panhandle Florida had
increased steadily over the past 3 to 4 decades coincident with population
growth, tourism, and commercial development. Consequently, by the latter
1970's excessive drawdowns and a concomitant threat of potential saltwater
intrusion of the upper limestone of the Floridan aquifer, the principal source
of freshwater supplies in the area, had resulted. In view of the uncertain-
ties with regard to the hydrologic and economic consequences of continued
development of the Floridan aquifer, it was deemed advisable by State and
local officials to conduct a systematic investigation of the availability of
water in the southern parts of Okaloosa and Walton Counties in northwest
Florida (fig. 1). The investigation was conducted by the Northwest Florida
Water Management District in cooperation with the U.S. Geological Survey; and
was funded, in part, by a grant to the Water Management District from the
Coastal Plains Regional Commission, by Okaloosa and Walton Counties through ad
valorem taxes to the Water Management District, and by the U.S. Geological
Survey.

PURPOSE AND SCOPE

The purpose of this report is to describe the hydrology and hydrogeology
of the southern parts of Okaloosa and Walton Counties with emphasis on the
upper limestone of the Floridan aquifer. The sand-and-gravel aquifer, lower
limestone of the Floridan aquifer, the confining beds separating the three
aquifers, and the surface-water conditions of the area are more briefly
discussed, depending on their relation to the upper limestonme.

The analysis incorporated all existing data pertaining to: (1) geology,
geophysical logs of wells, and stratigraphic studies; (2) records of existing
municipal, private, and test wells in the area, including owner, depth,
pumping capacity, drawdown, and water quality; (3) ground-water levels with
respect to both time and space in the aquifers as they relate to recharge,
discharge, and pumpage; (4) the hydraulic properties of the aquifers and
associated confining beds; and (5) water—-quality variations in both time and
space.

Ground-water monitoring networks were established to obtain needed
information on aquifer water levels and to obtain water samples for chemical
analyses. Wells were monitored on a quarterly basis throughout 1978 and 1979.
This program was designed to coordinate with the established U.S. Geological
Survey monitoring program in the area.

Aquifer tests, the results of which were reported by Barr and others
(1981, p. 15 and fig. 32) and by Hayes and Barr (1983), were conducted in
southern Okaloosa County and southern Walton County to evaluate transmissivity
and storativity of the sand-and-gravel and Floridan aquifers and leakance of
the confining beds. Production tests were also performed on selected wells to
determine specific capacities and to evaluate potential yields.
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Figure 29 shows the locations of four deep test wells and the chlouride
concentrations of water recovered from the lcwer limestcune of the Floridan
aguifer. Isochlors, or lines of equal chloride concentrations, were drawn
based on these and other available data. The 250 mg/L isochlor in the lower
limestcne aquifer is south of Valparaisc and Niceville in Okaloosa County and
Freeport in Walton County. In areas north of the 250 mg/L iscochlor, the
possibility of saltwater encroachment must be considered prior to extensive
new pumping.

The cerposite samples from each of the wells exceeded the U.S. Environ-
mental Protection Agency concentraticn limits for chlorides and dissolved
colids in three of the four wells. The chloride concentrations in the wells
ranged from 28 to 3,100 mg/L and the dissolved-solids concentration from 198
to 5,820 mg/L. The available data ure ,insufficient to make a reliable deter-
mination of the aveal or temporal changes in water quality; however, the
quality of water deteriorates with increasing depth and areally to the south.

SUMMARY AND CONCLUSIONS

The sequence of hydrogeologic units beneath the southern parts of
Okaloosa and Walton Counties cousists, from top to bottom, of: the sand-and-
gravel aquifer; the Pensacola Clay confining bed, the upper limestone of the
Floridan aquifer, the Bucatunna clay confining bed, the lower limestone of the
Flcridan aquifer, and the Lisbon-Tallahatta confining unit. The Pensacola
Clay confining bed causes artesian conditions in the underlying Floridan
aquifer. A dcwnward hydraulic gradient, in much of the area due to pumpage
drawdown in the Floridan aquifer, prevails from the sand-and-gravel aquifer
through the Pensacola Clay confining bed to the Floridan aquifer, indicating
the potential for downward leakage. The volume of leakage, however, is judged
to be minor considering aquifer test results and the thickness and low permea-
bility of the Pensacola Clay confining bed. An upward gradient, also thought
largely due to pumpage drawdown in the upper limestone, exists from the lower
limestone through the Bucatunna clay confining bed to the upper limestone of
the Floridan aquifer; but the volume of leakage is probably minor due to the
very low permeability of the Bucatunna clay confining bed. The limestones of
the Floridan aquifer (undifferentiated) are recharged north of the Florida-
Alabama state line by infiltrating rainfall in areas where the aquifer is near
land surface. From the recharge area, water migrates to the south, part being

intercepted by wells and the remaining eventually discharging to the Gulf of
Mexico.

Seven aquifer tests were conducted to evaluate the hydraulic properties
of the upper limestone of the Floridan aquifer, the hydraulic interconnection
between the aquifer and the sand-and-gravel aquifer, and the response of the
aquifer to pumping under controlled conditions. The results of the aquifer
tests coupled with evaluation of geological and geophysical well logs, anal-
ysis of changes in potentiometric surfaces, and areal mapping of transmissiv-
ity distribution in the upper limestone of the Floridan aquifer indicate that:

There is little hydraulic interconnection between the Floridan aquifer and
the sand-and-gravel aquifer;
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* The transmissivity of the upper limestone is lowest adjacent to the coast
in southern Okaloosa County, the more permeable part is near its base;
and

* A zone of high transmissivity occurs along the northern boundary of the
Fort Walton Beach metropolitan area, and higher transmissivities occur in
the vicinity of auxiliary field six in the northwest corner of the study
area., Transmissivities are low in the central part of the study area.

Ground-water withdrawals in southern Okaloosa County have created a large
depression in the potentiometric surface. Centered in Fort Walton Beach and
surrounding communities, the depression extends over the entire area of
investigation. Due to the generally nonleaky character of the aquifer in the
Fort Walton Beach area and the distance between the pumping centers and the
recharge area, it is likely that the depression would continue to expand even
if pumping did not increase. With an increasing population, however, pumping
will continue to increase and water levels will continue to decline.

Throughout southern Okaloosa and most of southern Walton Counties, the
upper part of the Floridan aquifer yields freshwater which is acceptable for
irrigation, public supply, and most industrial purposes. Encroachment of
saline water from the Gulf of Mexico, Choctawhatchee Bay, or by upwelling of
saline water (from the lower limestone of the Floridan aquifer) at the east
end of Choctawhatchee Bay, is a potential water-quality problem in southern
Walton County. High chloride water is confined to a few wells in the area,
but increased pumpage in this and adjacent areas to the west could result in
contamination of the Floridan aquifer. Saline-water occurrence 1s not pro-
nounced in southern Okaloosa County, but encroachment is likely as naturally
occurring saline water in the upper limestone moves eastward from Santa Rosa
County toward pumping centers in Okaloosa County.

Water in the lower limestone of the Floridan aquifer is saline in the
coastal areas of Okaloosa and Walton Counties. Consequently, the lower
limestone cannot be considered a viable alternative source for water supply in
these areas of greatest water demand.
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