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form, foot squared per day (ft2/d), is used for convenience.

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit (°F) as
follows:

°F = 1.8 (°C) +32

Specific electrical conductance of water is expressed in microsiemens per centimeter at 25
°C (uS/cm). This unit is equivalent to micromhos per centimeter at 25 °C.

Below sea level is abbreviated as “bsl” throughout the report.

Chemical concentration in water is expressed in milligrams per liter (mg/L) or
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United States and Canada, formerly called Sea Level Datum of 1929.
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WATER-CHEMISTRY AND CHLORIDE FLUCTUATIONS IN THE UPPER
FLORIDAN AQUIFER IN THE PORT ROYAL SOUND AREA,
SOUTH CAROLINA, 1917-93

By James E. Landmeyer and Donna L. Belval

ABSTRACT

Withdrawal of water from the Upper Floridan aquifer south of Port Royal Sound in
Beaufort and Jasper Counties, South Carolina, has lowered water levels and reversed the
hydraulic gradient beneath Hilton Head Island, South Carolina. Ground water that had
previously discharged at the Sound is now being deflected southwest, toward
withdrawals located near the city of Savannah, Georgia, and the island of Hilton Head.
The reversal of this hydraulic gradient and the decline of water levels have caused
saltwater in the Upper Floridan aquifer north of Port Royal Sound to begin moving
southwest, toward water-supply wells for the town of Hilton Head and toward
industries pumping ground water near Savannah.

Analytical results from ground-water samples collected from wells in the Upper
Floridan aquifer beneath and adjacent to Port Royal Sound show two plumes in the
aquifer with chloride concentrations above the drinking-water standard. One plume of
high chloride concentration extends slightly south of the theoretical predevelopment
location of the steady-state freshwater-saltwater interface as indicated by numerical
modeling. The other plume is present beneath the town of Port Royal, where the upper
confining unit above the Upper Floridan aquifer is thin or absent. In these areas, the
decline in water levels caused by ground-water withdrawals may have made it possible
for water from tidal creeks to enter the Upper Floridan aquifer.

Many wells completed in the upper permeable zone of the Upper Floridan aquifer
show a distinct specific-conductance profile. One non-producing, monitoring well on
Hilton Head Island (BFT-1810) was selected to depict a worst-case scenario to examine
the short- and long-term water-chemistry and chloride fluctuations in the aquifer.
Specific conductance was monitored at depths of 170, 190, and 200 feet below the top of
the well casing. The specific conductance measured in 1987 ranged from approximately
450 microsiemens per centimeter near the top of the Upper Floridan aquifer to 1,500
microsiemens per centimeter near the lower, less permeable zone. Short-term
fluctuations in conductance were measured at each probe and were found to be related
to water-level fluctuations in the well caused by tidal cycles. The conductance varied
regularly up to 100 microsiemens per centimeter, with an increasing time lag between
high and low tides and low and high specific conductance for progressively shallower
depths.



Well BFT-1810 was monitored for specific conductance and water levels from
October 1987 through September 1993. Specific conductance at the 170-foot probe
showed little long-term change, while the 190- and the 200-foot probes showed long-
term increases to approximately 4,000 and 10,000 microsiemens per centimeter,
respectively. This well is located closest to one of the two plumes of saltwater delineated
in the Upper Floridan aquifer, and the long-term chloride increases are a result of the
movement of saltwater in the Upper Floridan aquifer toward Hilton Head Island under
the influence of regional ground-water withdrawals.

INTRODUCTION

The Upper Floridan aquifer produces water of excellent quality (low dissolved-
solids concentration) throughout most of Beaufort and Jasper Counties, S.C. The towns
of Hilton Head and Bluffton in Beaufort County, for example, rely solely on this aquifer
as a source of water supply (fig. 1). Additionally, approximately 100 Mgal/d of high-
quality water are withdrawn from the Floridan aquifer system in the vicinity of the city
of Savannah, Ga., 25 mi southwest of Port Royal Sound (Garza and Krause, 1992). The
main reason that the aquifer has produced such high-quality water can be explained by
the hydrology of the system. The approximate predevelopment potentiometric surface
of the Upper Floridan aquifer, as documented by Warren (1944), indicated that regional
ground-water flow of freshwater was seaward toward Port Royal Sound, and ground
water discharged into the Sound under artesian pressure. Because of this steady-state
seaward hydraulic gradient, freshwater heads in the area surrounding western Port
Royal Sound and farther to the west in Georgia, were higher than sea level, thereby
preventing any appreciable landward movement of the freshwater-saltwater interface
and consequent degradation of the quality of water.

Since withdrawals centered in Savannah from the Upper Floridan aquifer began
about 1880, a cone of depression developed in Savannah and the zero-foot contour
(freshwater head equal to saltwater head) has migrated northward into Beaufort and
Jasper Counties. The resultant reversal of ground-water-flow direction has increased the
potential for water-quality deterioration by saltwater encroachment. Additionally, the
development of Hilton Head Island as a resort community during the past 25 years has
led to an increased demand on the aquifer as a source of public water supply and for
tourist-related industries such as golf. The water use on Hilton Head Island also has
contributed to the lower heads beneath the island, as part of the cone of depression
centered near Savannah. The cone of depression and head declines have reversed the
predevelopment hydraulic gradient of the potentiometric surface in the aquifer from one
of seaward (toward Port Royal Sound) to southwestward (from Port Royal Sound).









Table 1.--Selected South Carolina water-quality standards for constituents in
drinking water, 1994

[mg/L, milligrams per liter]

. . a
Constituent Maximum contaminant level

(mg/L)
Arsenic 0.05
Barium 2
Cadmium .005
Chloride 250
Chromium 0.1
Cyanide 2
Fluoride 4
Iron 0.3
Lead 0.015
Manganese 0.05
Mercury 002
Nitrate (as Nitrogen) 10
Selenium .05
Total dissolved solids 500

a. U.S. Environmental Protection Agency, 1994



The concentration of chloride and measurement of specific conductance in ground-
water samples from the study area show a direct relation (fig. 2). Therefore, the specific
conductance of a water sample can be used indirectly to estimate the chloride
concentration for those samples where chloride analyses are not available. In this report,
chloride concentration and specific conductance were used to determine the extent of the
saltwater encroachment in the aquifer until 1989; specific conductance only was used
from 1989 to 1993.

To quantify the extent of saltwater encroachment into the aquifer, the concentration
of the chloride ion [C] ], and indirectly, the specific conductance is used for the following
reasons:

1. Chloride is the ion in highest concentration in seawater (about 19,000 mg/L). In
ground water not affected by seawater, the chloride concentration is about
10 mg/L or less. Water-quality degradation is indicated in a freshwater aquifer by
chloride concentrations greater than 50 to 100 mg/L.

2. Chloride is a conservative constituent in ground water; it has a low reactivity with
the geologic material of the aquifer and it does not react appreciably with other
dissolved constituents present in ground water (Kaufman and Orlob, 1956).

3. The analysis to determine the concentration of chloride ion (or indirectly, the specific
conductance) is one of the least involved and most reproducible procedures in water-
chemistry analysis (Hem, 1985).

At concentrations greater than 250 mg/L, the chloride-ion complex (such as
sodium chloride in seawater) renders such potable water salty to some people. Most
people notice a salty taste at concentrations greater than 400 mg/L (Hem, 1985).

Well-Numbering System

Wells used in this study are identified by an alpha-numeric county well number,
such as BFT-1810. The alpha characters represent the county in which the well is located,
such as BFT for Beaufort. The numerical part of the well identifier is a number
corresponding to the order in which either the well was drilled or recorded. BFT-12,
therefore, was either the 12th well drilled or recorded in Beaufort County.

This well identification system was not in use when the initial studies were done in
the study area in the early 1900’s. Wells referenced then were simply identified by a
description or relative location. With time, many of these non-unique landmarks have
changed, and some of the wells mentioned in those early studies cannot be relocated.
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Previous Investigati

Reports by several investigators provide background information for comparison
to the results from this study. Saltwater encroachment in the Upper Floridan aquifer in
Beaufort County was documented as early as 1944 by Warren, and subsequent studies
have attempted to precisely describe the geology of the aquifer system as well as the
extent of saltwater encroachment. Specifically, other companion reports published in
conjunction with this present study include a numerical-flow model of the Upper
Floridan aquifer by Smith (1988), the geochemical diagenesis within the Upper Floridan
aquifer by Burt (1993), a compilation of data from wells drilled in Port Royal Sound by
Burt and others (1987), and a report of saltwater contamination in the aquifer (Hughes
and others, 1989). Also in conjunction with the study, a density-dependent ground-
water-flow and transport model to simulate movement of the freshwater-saltwater
interface in the Port Royal Sound area has been developed (Smith, 1993). Other
published reports pertaining to the ground-water resources and geology of the locality
are Back and others (1970), Callahan (1964), Colquhoun and others (1969), Comer (1973),
Cooke (1936), Cooke and MacNeil (1952), Counts (1958, 1960), Counts and Donsky
(1963), Crouch and others (1987), Duncan (1972), Hassen (1985), Hayes (1979),
Landmeyer (1992), Landmeyer and Stone (1995), McCollum and Counts (1964),
Mundorff (1944), Siple (1946, 1956, 1960, 1965, 1967, 1969), Stone and others (1986),
Stringfield (1966), and Warren (1944).
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DESCRIPTION OF STUDY AREA

The study area includes Beaufort and Jasper Counties, the southernmost counties
on the South Carolina coast, and is within the Sea Islands section of the Atlantic Coastal
Plain physiographic province (fig. 1). The Sea Islands section includes a series of low-
lying barrier islands interspersed with saltmarshes and separated by saltwater tidal
creeks and rivers. The generally flat mainland has widely dispersed low hills and
expanses of freshwater marsh. Land surfaces in the two counties commonly range from
10- to 30-ft above sea level, reaching a maximum elevation of about 90 ft in the
northwestern part of the area. The dominant physical feature of the area is Port Royal
Sound, an estuary approximately 3 mi across at its confluence with the ocean, 4 mi across
at its widest point, and extending 24 mi inland.
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11




The Santee Limestone of middle Eocene age lies beneath Hilton Head Island
between 500 and 1,000 ft below land surface and has been described as a massive
calcarenitic limestone having very low permeability (Hughes and others, 1989). The
Santee is overlain by the upper and lower units of the Ocala Limestone of late Eocene
age. The lower unit is a silty, clayey, glauconitic limestone of low permeability between
depths of 300 and 350 ft (Hughes and others, 1989). The upper unit of the Ocala
Limestone is a clean, permeable, bioclastic limestone, and is the major source of ground
water in the study area. This unit will be referred to in this report as the UPZ. It is about
20-ft below sea level (bsl) near the Combahee River to 200-ft bsl near the Savannah River.
It lies about 100- to 200-ft bsl at Hilton Head Island. This unit ranges in thickness from
less than 10 ft along the Combahee River near where it pinches out to approximately
180-ft-thick near the Savannah River to the south. Beneath Hilton Head Island, the Ocala
Limestone is about 100-ft thick. The top 6 to 12 in. of the Ocala Limestone commonly
consists of a hard, phosphatic layer of indurated limestone, known locally as a "cap
rock." Updip of the study area, the marine Ocala undergoes a facies change to clastic
rock that crops out in Barnwell, Allendale, Aiken, and Edgefield Counties in South
Carolina (fig. 3) and in several counties across Georgia (Miller, 1986).

The Ocala Limestone is overlain by undifferentiated Oligocene sediments and the
Miocene-age Hawthorn Formation, an olive-gray, phosphatic clayey sand. The
Hawthorn Formation ranges in thickness from 10 ft to about 70 ft, and occurs between
20- and 130-ft bsl in the study area. The Hawthorn acts as an upper confining unit for
the Upper Floridan aquifer. In some parts of the study area where the Hawthorn
Formation may have been breached during lower stands of sea level in the Pleistocene
age, the relatively thin formation provides a hydraulic connection between the overlying
surficial aquifer system and the underlying Ocala Limestone. Updip of Port Royal
Sound in northern Jasper County, the Hawthorn Formation contains considerably more
sandy strata, which locally are tapped by low yield (<20 gal/min) wells. The Hawthorn
Formation is overlain by other Miocene sediments north of the study area and by
Pliocene to Holocene sand and clay immediately in the study area.

A structural high, designated the "Burton High" by Siple (1969), is centered near the
towns of Beaufort and Burton (fig. 1). In this area, both the upper units of the Ocala
Limestone and the Hawthorn Formation reflect the effects of that structural high,
because the units become thinner and are closer to land surface. In the area between
Beaufort and the Combahee River, the Hawthorn Formation is only about 10-ft thick,
and its top is less than 20-ft bsl. The upper permeable unit of the Ocala Limestone is 20-
ft thick or less in this area as it pinches out, and its upper surface is less than 40-ft bsl.

Miller (1986) described the Floridan aquifer system as the major Coastal Plain
aquifer system in eastern Alabama, Georgia, Florida, and southern South Carolina. This
aquifer has been known in the past as the Tertiary limestone aquifer and, particularly in
South Carolina, the principal artesian aquifer. Miller defined this system as generally
consisting of two aquifers, an Upper Floridan aquifer and a Lower Floridan aquifer,
separated by a less permeable middle unit. This definition is based primarily on
permeability characteristics and less on stratigraphy. Each aquifer may, therefore,
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contain several lithostratigraphic units. In the study area, however, the boundaries of
the Upper Floridan aquifer generally coincide with the top and bottom of the Ocala
Formation.

South of the study area near Savannah, the Upper Floridan aquifer contains five
permeable zones used as potable water sources by the city of Savannah. The Floridan
aquifer system is considerably thicker there, because all Coastal Plain sediments thicken
and become deeper in that direction. Borehole flowmeter tests made by McCollum and
Counts (1964) indicated that more than 70 percent of the water withdrawn from wells
came from the upper two of these five zones. Additionally, these two upper zones
become less discrete farther to the north, so that only a single zone is identifiable beneath
Hilton Head Island and Port Royal Sound. This single UPZ is the one described
previously as the Oligocene bioclastic zone at the top of the Ocala Limestone, and in
which most of the production wells in Beaufort and Jasper Counties are located. The
lower three permeable zones identified in Savannah probably are missing in the study
area in South Carolina.

In Beaufort and Jasper Counties, wells drilled deeper than the UPZ are not
common. Hughes and others (1989) reported that only a single well on Hilton Head
Island is known to produce water from lower units and showed chloride concentrations
of approximately 600 mg/L. In contrast, most pumped wells completed in the UPZ
beneath Hilton Head Island produce water having chloride concentrations below 100
mg/L.

Hydraulic characteristics of the Upper Floridan aquifer have been estimated from
aquifer tests made in the UPZ. The hydraulic conductivity ranges from about 350 to
450 ft/d, except beneath Port Royal Island, where it ranges from about 50 to 150 ft/d.
The storage coefficient ranges from 5.5 x 10 ~> beneath Port Royal Island to 4.0 x 10 "4 in
other areas. Transmissivity ranges from less than 500 ft2/d beneath northern Port Royal
Island to 70,000 ft?/d beneath Hilton Head Island. The greater transmissivity beneath
Hilton Head primarily is due to the larger thickness of the limestone beneath Hilton
Head Island (Hughes and others, 1989).

The primary stratigraphic (outcrop or subcrop) and historical (predevelopment)
recharge area for the Upper Floridan aquifer is updip of the study area. The recharge
area is in the clastic outcrop that extends from Allendale, Barnwell, Aiken, and Edgefield
Counties in South Carolina into Georgia (Miller, 1986).

The general direction of ground-water flow in what is now called the Upper
Floridan aquifer in the study area was first documented by Warren (1944), as part of a
study investigating the artesian conditions of the Georgia Coastal Plain. Warren
presents a map of the estimated predevelopment potentiometric surface (about 1880) as
determined from data collected and reported by McCallie (1898; 1908) and Stephenson
and Veatch (1915); and a map of the potentiometric surface for 1942. These
potentiometric surface maps indicate that the ground-water-flow lines in the area of Port
Royal Sound from about 1880 until 1942, converged at the Sound; therefore, water in the
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Upper Floridan aquifer discharged into the Sound and surrounding bays as evidenced
by the presence of submarine springs (Counts and Donsky, 1963). For example, the
name of the bay between Hilton Head Island and the mainland, Calibogue, is derived
from the Indian word meaning "deep spring". This suggests that a seaward ground-
water-flow system has been observed since at least the 1400's. Warren (1944) mapped a
decline in water level in wells at Savannah ranging from 90 to 100 ft between about 1880
and 1942.

By 1958, the zero-foot, or sea-level contour of the potentiometric surface, had been
laterally displaced northeast from the Savannah area to beneath Hilton Head Island.
This displacement indicated that the ground-water-flow path in the highly transmissive
limestone in the middle of Hilton Head Island was now southwest toward Savannah,
rather than eastward and convergent on Port Royal Sound (Siple, 1960; Counts, 1960).
Maps of potentiometric surface by Mundorff (1944) and Hayes (1979) also showed local
cones of depression in the Beaufort area.

The development of Hilton Head Island as a resort area began in the late 1960's, and
pumped wells in the Upper Floridan aquifer on the island presented an additional stress
on the aquifer. The map of the potentiometric surface by Hayes (1979) showed the zero-
foot contour to the north of Hilton Head Island, and the map of the potentiometric
surface of the Upper Floridan aquifer in 1986 by Crouch and others (1987) showed the
zero-foot contour to be in the middle of Port Royal Sound. The present (1996) ground-
water-flow direction beneath all of Hilton Head Island, therefore, is toward the
southwest, away from the Sound and toward pumping centers in Savannah.

Some studies have shown that localized recharge is occurring to the Upper Floridan
aquifer from the surficial aquifer system at Hilton Head Island in areas where ground
water had previously discharged under predevelopment conditions (Siple, 1965; Back
and others, 1970; Stone and others, 1986). The potential exists for downward leakage of
water from overlying sediments to infiltrate through the underlying Hawthorn
Formation to the Upper Floridan aquifer, because the head in the Floridan aquifer is
below sea level, and the water level in the surficial aquifer system is at or above sea level.
Radiocarbon concentration indicative of modern water in the Upper Floridan aquifer
near Port Royal Sound has been measured (Back and others, 1970; Stone and others,
1986).

This potential for induced recharge is especially significant where the Hawthorn
Formation is thin and, in some places absent, beneath some of the tidal creeks that
contain brackish or salty water. When the zero-foot contour of the potentiometric
surface was south of the area where the Hawthorn Formation thins, the aquifer
discharged freshwater through breaches in the confining unit (as submarine seeps or
springs) to surface-water bodies in response to the vertical upward-head gradient.
However, when the zero-foot contour of the potentiometric surface shifted to the north
of these breached areas, the vertical-head gradient was reversed. Where the head of the
saltier surface water is higher than the freshwater head in the aquifer, the potential exists
for saltwater to enter the aquifer.
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Methods used to study saltwater encroachment in this area have varied during the
years, depending on the scope of the particular study. Even within a study, sometimes
several methods are used, depending on the objectives of the study and the equipment
available. Chloride samples have been collected by methods such as: (1) point sampling
5 to 20 ft below the water surface; (2) point sampling near the bottom of the casing; (3)
sampling at the top of the casing by pumping the well, thereby obtaining a sample
integrated throughout the entire open hole; and (4) using a submersible pump to sample
from the bottom of the well, which also may integrate the sample throughout the well.
Therefore, some of what appear to be highly significant changes in chloride
concentrations in some wells can possibly be attributed to variations produced by the
different methods used to collect the sample.

Long- ' ' tugti

To evaluate possible long-term trends within the qualifications just described, the
daily mean specific conductance and water levels were plotted between 1987 and 1993
for BFT-1810 (figs. 14). The water levels show seasonal fluctuations, with highest water
levels occurring in the spring when rainfall is greatest, and ground-water usage lower,
and lower water levels in summer when pumpage is greatest and rainfall lowest.

Specific conductance was measured at three depths in BFT-1810. Specific
conductance at the 170-ft depth remained at about 500 uS/cm during the period of
record. Although there was little change at the 190-ft probe for several years, from 1990
to 1993, the specific conductance rose from about 500 to 4,000 uS/cm. The largest and
most significant change occurred at the 200-ft depth. In 1989, 1990, and 1991, specific
conductance gradually increased from 4,000 uS/cm to nearly 10,000 uS/cm. Since 1991,
the conductance has decreased to about 8,000 uS/cm (fig. 14) and has remained stable.

This general increase in specific conductance suggests the movement of saltwater in
the aquifer from offshore to beneath Hilton Head Island. The movement of the
saltwater, however, is not during the period expected, when ground-water withdrawal
on Hilton Head Island is at its greatest during the summer months. The change in
specific conductance during 1990-1993 seems to have occurred independently of the
seasonal water-level fluctuations, but the slight decrease in specific conductance near the
end of water year 1991 occurred when the water level in the aquifer was greater than
normal for that time of year. The higher water level was caused by above-average
rainfall and use of the aquifer for water supply was reduced from that of previous years.
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DEPTH BELOW LAND SURFACE, IN FEET

SPECIFIC CONDUCTANCE, IN MICROSIEMENS PER CENTIMETER AT 25° CELSIUS

Figure 14. Daily mean values for water level (a) and specific conductance (b) at 170, 190, and 200
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feet below the top of casing at well BFT-1810, Hilton Head Island, S.C., for 1987 to 1993.
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SUMMARY

A study of the water chemistry and hydrogeologic characteristics of the Upper
Floridan aquifer in the area of Port Royal Sound, Beaufort and Jasper Counties, S.C., was
initiated in 1984. The study was designed to investigate the geologic, hydrologic, and
geochemical characteristics, and the occurrence of chloride in the Upper Floridan aquifer
in the Port Royal Sound area. Results of the study show trends and changes in water
chemistry and chloride concentrations that have occurred as a result of withdrawal-
induced saltwater encroachment and the effects of tidally induced chloride fluctuations
in the upper permeable zone of the aquifer. Short-term and long-term fluctuations of
chloride concentration in a continuously monitored observation well on the north end of
Hilton Head Island nearest to the naturally occurring seawater in the aquifer are shown
from 1987 to 1993.

The Port Royal Sound area includes Beaufort and Jasper Counties, the
southernmost counties on the South Carolina coast, and is within the Sea Islands section
of the Atlantic Coastal Plain physiographic province. The dominant physical feature of
the area is Port Royal Sound, an estuary approximately 3 mi across at its confluence with
the ocean, 4 mi across at its widest point, and extending 24 mi inland.

The Upper Floridan aquifer produces water of excellent quality throughout most of
Beaufort and Jasper Counties, S.C. The towns of Hilton Head and Bluffton in Beaufort
County rely solely on this aquifer as a source of water supply. Additionally,
approximately 100 Mgal/d of high-quality water are withdrawn from the Floridan
aquifer system in the vicinity of the city of Savannah, Ga., 25 mi southwest of Port Royal
Sound. The approximate predevelopment potentiometric surface of the Upper Floridan
aquifer indicated that regional ground-water flow of freshwater was seaward toward
Port Royal Sound, and ground water discharged into the Sound under artesian pressure,
thereby preventing any appreciable landward movement of the freshwater-saltwater
interface and consequent degradation of the quality of water.

A cone of depression has been developing since 1880 because of withdrawals
centered in Savannah, and the zero-foot contour has migrated northward into Beaufort
and Jasper Counties. The cone of depression and head declines have reversed the
predevelopment hydraulic gradient of the potentiometric surface in the aquifer from one
of seaward (toward Port Royal Sound) to southwestward (from Port Royal Sound).
Saltwater in the aquifer north of Port Royal Sound, present during predevelopment, is
presently (1995) moving south toward the water-supply wells for the town of Hilton
Head and for industries near Savannah.

Ground-water samples collecied in the Upper Floridan aquifer in the Port Royal
Sound area identified two areas with chloride concentrations above the standards set for
drinking water. One area encompasses and extends slightly south of the theoretical,
predevelopment steady-state freshwater-saltwater interface as indicated by numerical
modeling. The other area is beneath the town of Port Royal, where the upper confining
unit is thought to be thin or absent. In these areas, the decline in water levels caused by
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ground-water withdrawals may have made it possible for water from tidal creeks to
enter the Upper Floridan aquifer.

Many wells completed in the upper permeable zone of the Upper Floridan aquifer
show a distinct specific-conductance profile. An observation well (BFT-1810) completed
in the upper permeable zone of the Upper Floridan aquifer and instrumented with
specific conductance probes at 170, 190, and 200 ft below land surface shows a distinct
specific conductance profile with time. Specific conductance values ranged from
approximately 450 uS/cm near the top of the Upper Floridan aquifer to 1,500 uS/cm
near the lower, less permeable zone of the aquifer in late 1980. Specific conductance
fluctuations at each depth closely followed the tidal cycles and varied regularly up to 100
uS/cm, with an increasing time lag between high and low tides and low and high
specific conductance for progressively shallower depths. From October 1987 through
September 1993, monitoring of BFT-1810 showed little change in conductance at the
probe located 170-ft below land surface, while the 190- and the 200-ft probes showed
increases to approximately 4,000 and 10,000 uS/cm, respectively. This well is located
closet to one of the two plumes of saltwater delineated in the Upper Floridan aquifer,
and the long-term chloride increases are a result of the movement of saltwater in the
Upper Floridan aquifer toward Hilton Head Island under the influence of regional
ground-water withdrawals.
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