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GROUND-WATER RESOURCES OF LEE COUNTY, SOUTH CAROLINA

by

Roy Newcome, Jr.

ABSTRACT

Lee County, S.C., has abundant ground-water resources available for public and industrial supplies and crop irrigation. The
Middendorfand Black Creek Formations, of Cretaceous age, overlie the Paleozoic bedrock that lies at depths ranging from 200 to
800 feet from northwest to southeast in the county. Both formations contain numerous sand aquifers capable of supporting
moderate to large well supplies. Irrigation wells with yields 02,000 gallons per minute have been constructed, and public-supply
wells produce as much as 1,000 gallons per minute. Pumping tests indicate that considerably larger yields can be obtained, in
many places, from high-efficiency wells that take advantage of the available drawdown.

The water has remarkably low mineralization, usually less than 50 milligrams per liter in total dissolved solids concentration.
The water has almost no hardness, and it is acidic. A study currently under way is seeking the source, extent, and means of
alleviation of excessive radioelement concentrations in some public-supply wells.

INTRODUCTION
Location and General Features

Lee County is an irregular area of 410 square miles in
northeastern South Carolina (Fig. 1), not far from the center of
the State. It ranks 40™ in size among South Carolina’s 46
counties. Geographically, Lee County is between lat 33°57"
and 34°22' N, long 80° and 80°30' W. It is bounded by the
counties of Kershaw on the northwest, Darlington and
Florence on the east, and Sumter on the south.

The topography is varied, gently rolling for the most part
but with small areas of steep slopes and substantial swampy
stretches along the Lynches and Black Rivers and Scape Ore
Swamp. Elevations range from 440 feet above sea level in the
west at Spring Hill and near Woodrow to 115 feet where the
Black River leaves the county.

Nearly all of the county is drained by the Lynches and
Black Rivers (Fig. 1). They are subbasins of the Pee Dee River
basin, which drains the northeastern part of the State. A small
area in the western extremity of the county is in the Catawba-
Wateree subbasin of the Santee River basin, the largest of
South Carolina’s basins.

Climate

Lee County’s climate is classified as humid subtropical.
The summers are long and hot, the winters short and mild.
Long-term average rainfall is 45.5 inches. Average summer
and winter temperatures are 78.2° F and 44.4° F, respectively,
with July the hottest month and January the coldest. The
growing season is 7 months long. July and November are the
wettest and driest months, respectively.

Snow is rare in this county. Summer thunderstorms are

common. In the hurricane season, an occasional storm makes
its way to the Midlands, rarely causing severe damage. The 5-
year drought that ended in early 2003 was felt by farmers here,
as elsewhere in South Carolina. Recovery of the water
resources has been rapid, however. Ponds, which were greatly
affected by the drought, showed a return to normalcy in the
first quarter of 2003.

Population and Development

Lee County’s population was 20,119 in the 2000 U.S.
census, which showed a 9.1 percent increase since the 1990
census. The county seat, and largest town, is Bishopville with
apopulation of 3,670.

Lee is basically an agricultural county, with nearly 40
percent of its total area in cropland. Soybeans, cotton, wheat,
and corn are the major crops. More than half of the county is
forested, much of it grown for commercial harvesting.

Industrial employment totals about 500 workers. Major
employers are South Atlantic Canners, Inc., and Rexam
Beverage Can Americas. Two new industrial parks, located
adjacent to Interstate [-20 near Bishopville, have added workers
to the area.

Transportation facilities include Interstate Highway 20,
east-west across the county and passing just south of
Bishopville. By 1-20, Columbia is 54 miles to the west-
southwest and Florence is 34 miles to the east. Sumter is 23
miles to the south by U.S. 15. The CSX Railroad connects
Bishopville with Sumter and with Hartsville on the northeast.
Another track of the CSX connects Lynchburg with Sumter
and Florence. The airports at Sumter, Florence, and Columbia
serve Lee County.

Municipal water systems serve Bishopville and
Lynchburg. Both obtain their water from wells.
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Purpose and Scope of Report

This report was prepared from data in the files of the
South Carolina Department of Natural Resources (DNR),
augmented by well-drillers’ records submitted to the South
Carolina Department of Health and Environmental Control
(DHEC). The purpose of the report is to provide information
on the ground-water resources that can be used in evaluating
the availability of water for various uses, such as public
supply, industry, and irrigation. In scope, the report addresses
the depth and thickness of water-bearing sand beds, their
hydraulic properties, and the quality of the water contained in
them. Much of the information is presented on maps or in
tables.

Supporting Data

To properly place the subject of this report in the
geography and hydrology of South Carolina, it is necessary
to locate it with regard to surface drainage and topography.
Figure 1 shows that Lee County is mostly in the Pee Dee River
basin, the easternmost of four major drainage basins that
transport all of South Carolina’s surface flow to the sea. A
small area forming the western extremity of the county is in
the Santee River basin, which drains most of the north-central
part of the State. Each of these basins is subdivided into several
subbasins that localize the flow patterns. The Pee Dee basin
in Lee County comprises parts of the Lynches River and Black
River subbasins, and the Santee basin is represented by the
Catawba-Wateree River subbasin.

Figure 2 shows topographic-map coverage for Lee
County. All or part of fourteen 7.5-minute quadrangles are
required to provide land-surface elevations and topographic
features for the entire county.

Well drillers’ reports, required to be submitted to DHEC,
are useful in statistically analyzing the various aspects of water-
well completion; especially depth, yield, water level. This
information helps in forecasting several important factors
involved in locating and constructing wells, especially where
large yields are required.

Electric logs of wells probably constitute the single most
valuable tool in locating a well-water supply. They reveal the
depth and thickness of sand aquifers and, in conjunction with
pumping tests and chemical analyses, can permit reasonable
estimates of well capacity and water quality for not only the
well but for large areas beyond the well site.

Pumping tests reveal how much a well can produce and
how much production the aquifer can support. They also
indicate the well efficiency and provide the hydraulics
information required for predicting pumping effects at various
times and distances.

Lastly, but of great importance, are water-quality analyses.
The primary analysis, referred to as a “standard complete
analysis,” reports the concentrations of major constituents
(the cations and anions and silica) and several properties;
including pH, hardness, dissolved solids, and specific
electrical conductance. Temperature and color may also be

included. More detailed analyses may include a multitude of
constituents and properties determined for special purposes.
Among these are hydrocarbons, radioactivity, and pesticides.
What the water-quality analysis shows will determine the
suitability of the water for its intended use and what treatment,
if any, is needed.

Previous Studies

Most of the South Carolina Coastal Plain counties have
been described in multicounty or individual county ground-
water reports. Lee is one of the few counties for which no
such report has been prepared. It was mentioned specifically,
but briefly, by this writer in a description of the ground-water
resources of the Coastal Plain (Newcome, 1989, p. 74, 103, and
122). In addition, two open-file reports by this writer contain
the results of several aquifer tests made in Lee County
(Newcome, 2000, p. 21) and a list of the wells used for public
supply by the towns of Bishopville and Lynchburg (Newcome,
2001, p. 35).

Reports on the ground-water resources of counties
adjacent to Lee have been published for Sumter and Florence
Counties (Park, 1980); Darlington County (also Dillon,
Florence, Marion, and Marlboro Counties) (Rodriguez and
others, 1994); and Kershaw County (Newcome 2002).

Useful studies of Coastal Plain hydrogeology were
prepared by Aucott and others (1987) and by Colquhoun and
others (1983). They contain structure-contour maps and
hydrogeologic sections that show the depth and thickness of
water-bearing zones.

Well-Numbering System

Wells in DNR files have county numbers assigned
sequentially as their records are obtained, as LEE-73. They
also are given a number in the South Carolina well-location
grid system that locates the wells to the nearest minute of
latitude and longitude and assigns a sequential number within
that minute. Thus, LEE-73 has the grid number 210-d1, which
would place it in the south-central part of the county, as may
be seen on Figure 3.

WATER SUPPLY

Municipal water supplies serve Bishopville and
Lynchburg. Bishopville pumps about 12 mgd (million gallons
per day) from five wells, one of them added in 2003. More than
half of Bishopville’s pumpage is used by the nearby industries.
Lynchburg normally pumps about 2 mgd from two wells (one
is temporarily inoperative). The Cassatt Water Company,
headquartered in Kershaw County but with a widely
distributed rural water system, has seven wells in Lee County.
Three of these are in the rural communities of Lucknow, Elliot,
and St. Charles. Another is near the Manville community.

Table 1 lists the wells of the Bishopville and Lynchburg
water systems and of the Cassatt Water Company in Lee
County. The kinds of information available for them in DNR
files are indicated.
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HYDROGEOLOGY

Igneous and metamorphic rocks of the Piedmont
physiographic province underlie the Coastal Plain formations
of South Carolina. The surface of the bedrock slopes
southeastward at about 25 ft (feet) per mile in Lee County. Its
position, relative to sea level, is depicted by the contours on
the map of Figure 4. These hard rocks contain water in crevices
and supply many wells in Kershaw County, just to the
northwest.

Lee County is entirely in the Coastal Plain. Sand-and-
clay units that compose the principal formations are of
Cretaceous age and have an aggregate thickness ranging from
200 ft at the north end of Lee County to 800 ft at the south end.
Two named formations represented are (1) the Middendorf
Formation that overlies the Paleozoic bedrock throughout the
county and crops out in the northern half; and (2) the Black
Creek Formation that overlies the Middendorf Formation in
the southern half of the county. Lithologically and
hydrologically, the two formations are similar. Each formation
is about 400 ft thick at the southern tip of the county. Tertiary-
age sand and clay, in thicknesses as great as 130 ft, were
mapped on the high points of Spring Hill and Woodrow by
Kite (1987). These small-area occurrences probably have little
hydrologic significance. The Black Mingo Formation, of
Paleocene age, overlies the Black Creek beds southeast of
Lee County, as indicated in the hydrogeologic section of
Figure 5.

Availability of Aquifers

A scattering of electric logs that have been made in wells
and test holes provides much useful information on the
subsurface conditions in and near Lee County. Several of these
logs are located on the map of Figure 6, and the sand intervals
indicated on them are given in Table 2. It can be readily seen
that the sand intervals are extremely irregular in depth and
thickness.

In addition to the electric logs, there are numerous drillers’
logs that record the depth and thickness of the sand beds
penetrated during the construction of water wells. Most of
these logs are for wells drilled to obtain small water supplies
for domestic use or lawn irrigation, and they normally extend
only to the depth necessary to provide sufficient water to
satisfy the need. Of 135 wells drilled in the years 2000-2002 in
Lee County, 70 percent were 100 ft or less in depth and are
pumped at 30 gpm (gallons per minute) or less.

Deeper wells that penetrate more and thicker aquifers can
yield many times the amount stated above. For 13 wells
producing 1,000-2,000 gpm for irrigation, industry, and public
supply in Lee County, the depth range is 300 to 542 ft. To
obtain large well yields it is necessary to have a combination
of high aquifer transmissivity and adequate available
drawdown.

The hydrogeologic section of Figure 5 illustrates the
thickness and depth of the Coastal Plain formations. Well LEE-
75 on the section is a core hole drilled at Lee State Park

headquarters by the U.S. Geological Survey and DNR. The
core drilling is part of a cooperative project in aquifer
delineation that is likely to produce new aquifer names.

About 540 ft of Coastal Plain sediments were penetrated
before weathered Paleozoic bedrock (saprolite) was
encountered. The electric log of the core hole (Fig. 7) suggests
a sandy section, especially between the depths of 190 and 400
ft—with a clay interval from 260 to about 285 ft. Sand beds
made up nearly 50 percent of this well’s depth, near the average
for the 13 wells in Table 2. The sand composition for the 13
wells ranged from 32 to 74 percent.

Hydraulics of Aquifers and Wells

More than 20 pumping tests are available for the aquifers
in and near Lee County (Table 3 and Fig. 8). The tests made in
Lee County, as well as those nearby in Kershaw and Darlington
Counties, are for wells in the Middendorf Formation; whereas
the tests in Sumter County, on the south, are for wells in the
shallower Black Creek Formation or, in one case, both the
Black Creek and Middendorf Formations. The tests typically
involved pumping for 24 hours at a near-constant rate and
recording the water level as it was drawn down in the well.
Recovery of the water level after pumping ceased was also
recorded in many of the tests, a very helpful part of the test for
purposes of analyzing the aquifer and well hydraulics.

The information gained from the pumping tests can be
used to predict the potential capacity of the aquifers and of
the wells installed in them. The critical item revealed for an
aquifer is the transmissivity, the rate of flow the aquifer can
sustain. Aquifer transmissivity determines the potential
specific capacity of wells. Specific capacity is the gallons per
minute a well will produce per foot of water-level drawdown
when pumped for a day. This is one of the two most important
items needed for decisions on pump-setting depth and pump
capacity. The other critical item is available drawdown, which
is the distance between the well’s static (nonpumping) water
level and the top of the well screen. Specific capacity multiplied
by available drawdown equals maximum well yield. Figure 9
illustrates these relations.

Another key element in the effort to obtain the most water
from a well at the least cost is well efficiency. This is the ratio
of the well’s specific capacity, as measured in the pumping
test, to the ideal specific capacity for a well producing from an
aquifer having the transmissivity indicated by the pumping
test. The greater the head loss, the less efficient is the well
and the more costly is its use. See Figure 10 for an illustration
of the effect of well inefficiency.

This writer feels that any well should be at least 70-percent
efficient. Some wells are practically 100-percent efficient.
Unfortunately, too many wells are very inefficient; some are
as poor as 25 percent. Well screen selection and placement,
with adequate well development, are the main factors in
achieving an efficient well. By this is meant screening the best
parts of the aquifer with screen having openings properly
chosen for the sand-grain size of the aquifer. If a gravel
envelope is used, it should be sized to the aquifer and the well
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Figure 7. Electric log of core hole (LEE-75) at
Lee State Park.

screen sized to retain nearly all of the gravel-pack material.
Thorough well development is important in achieving an
efficient well, regardless of the type of construction. Driscoll
(1986) is an excellent source of information on the construction
and development of wells.

Well Interference

Pumping from high-yielding wells can lower water levels
in the aquifer being tapped. The amount of lowering depends
on aquifer transmissivity, pumping rate, duration of pumping,
and distance from the pumping site. The graphs of Figure 11
illustrate the effect on water levels (termed “interference™)
that could be expected in Lee County. It is important to install
wells far enough apart to minimize the interference.

The magnitude of well interference can be reduced or
increased by hydrologic boundaries, which may be sources
of recharge or discharge. Sources of recharge may be nearby
streams or lakes, thickening of the aquifer, increased
permeability with distance, or leakage from a higher or lower
aquifer. Sources of discharge may be thinning of the aquifer,
decreased permeability with distance, blocking of the aquifer
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by faulting, or interception of the pumping influence of other
wells by the spreading cone of depression in the potentiometric
surface. Inasmuch as interception of a hydrologic boundary
affects the water level in the pumping well only after the
boundary is encountered, and this usually is after most of the
drawdown has occurred, the boundaries generally are not a
major problem nor a major benefit.

Well Depths and Yields

In the years 2000-02, there were 135 new wells installed in
the county. Ninety-five of these were low-yield wells and most
were less than 100 ft in depth. Because they were designed to
supply a home or irrigate a lawn, pumps were selected to
produce in the 15-30 gpm range as a rule, though many of the
wells are capable of much higher yields.

DNR files contain records on 16 industrial-supply and
irrigation wells capable of producing 1,000-2,000 gpm. The
large wells installed in 2000-02 were mostly for crop irrigation.
At least seven irrigation wells pumping 500 gpm or more were
constructed, the greatest yield being 1,500 gpm. Several other
wells producing less than 500 gpm were added for irrigation.
Three public-supply wells—at Bishopville, Spring Hill, and
Manville—were completed. They produce in the 500-1,000
gpm range. All of the large wells are between 300 and 600 ft
deep.

Water Levels

Water levels in Lee County wells are generally within 30
ft of the land surface. Most aquifers are confined (artesian),
and pressure forces the water to shallow depths. In 2000-02,
about 15 percent of the wells were completed in unconfined
(water-table) aquifers. Wells of the latter type are generally
adequate for domestic and lawn-irrigation supplies but are
limited for other uses by the lack of available drawdown. They
also are more likely to be severely affected by drought
conditions. Even the artesian aquifers are affected by
prolonged drought, but to a much less degree.

For wells drilled in the 2000-02 years, 131 water levels are
available. Their distribution, as depth in feet below the land
surface, is shown in the following table.

Water level (ft) Number of wells

<10 21
10-20 47
21-30 31
31-40 5
41-50 6
51-175 12
76-100 7
101-150 1
151-200 0
>200 1
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Figure 9. Well yields for various combinations of specific capacity and available drawdown.

POTENTIAL WELL YIELDS

Lee County is in an enviable position for obtaining large
water supplies from wells. The county is far enough below the
Fall Line to have a good thickness of Coastal Plain sediments
but sufficiently updip for those sediments to have high
permeability. The pumping-test results in Table 3 can be used
to calculate potential yields for the wells in that table. For the
nine Lee County wells, a range of 300 to 7,400 gpm is indicated.
Six of the nine could yield 2,000 gpm or more each, although
well construction and pumping equipment would require
alterations to handle the larger yields.

From the transmissivity and aquifer-thickness values for
Lee County in Table 3, it seems justified to employ a median
value of 400 gpd/ft* (gallons per day per square foot) for
aquifer hydraulic conductivity. Multiplying this value by the
sand thickness indicated on an electric log will provide a
general transmissivity value. For example, a 50-ft sand would
have a transmissivity of 20,000 gpd/ft. A fully efficient well in
such an aquifer would have a specific capacity of 10 gpm per
foot of drawdown. If the available drawdown were 100 ft, a
1,000-gpm well yield would be feasible.

A few well-distributed electric logs (or reliable driller’s
logs) and several pumping tests will permit the water seeker to
make very useful predictions of the potential well yields in an
area.
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WATER QUALITY

Chemical analyses of water from 36 wells in Lee County
and nearby in adjacent counties are presented in Table 4.
Locations of the wells are shown on the map in Figure 12.
These wells range in depth from 42 to 514 ft. Current and
former public-supply wells are flagged by having their county
well numbers in bold type. These analyses are considered the
most representative of the natural water—that is, least likely
to be contaminated by fertilizer and other pollutants introduced
by humans and animals.

The water represented by the analyses can be described,
with very few expectations, as remarkably unmineralized,
extremely soft, and definitely acidic. As with many aquifers of
the Coastal Plain, the water in the Middendorf and Black Creek
Formations in Lee County is very near, in chemical quality, to
rainwater. It follows, then, that the water is ideal for crop
irrigation. For public supply and some industrial uses,
treatment is required to raise the pH (corrosion control) and
for disinfection (chlorination). Iron removal is required at
Lynchburg, and fluoridation is employed at Bishopville and
also at Mayesville (nearby in Sumter County).

The presence of radionuclides in concentrations
exceeding maximum contaminant levels (MCL) has recently
been observed by the South Carolina Department of Health
and Environmental Control in some public-supply wells in
Lee County. The areal and depth extent of the radioactivity, as
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Figure 10. Illustration of the effect of well inefficiency (ab is additional pumping lift).

well as its source and severity, are under investigation at this
writing. A useful explanation of radionuclide occurrence in
ground water was provided by Hem (1985), who included a
reference to “a relatively high proportion of radium-228 in
ground water in South Carolina.”

SUMMARY

Abundant ground-water resources are available for public
supply, irrigation, and industry in Lee County. Sand aquifers
in the Cretaceous-age Middendorf and Black Creek Formations
make up one-third to three-fourths of the depth penetrated by
numerous deep wells for which electric logs are available.
These wells are as deep as 700 ft, but few go all the way to
bedrock, which slopes from sea level at the northwest edge of
the county to 700 ft below sea level at the southeast edge.

Most wells are drilled for domestic or lawn-irrigation
supplies and are pumped at 30 gpm or less. Large wells drilled
for farm irrigation, public supply, and industry produce as
much as 2,000 gpm, and even larger yields are available to
wells designed and constructed to take advantage of the thick
and transmissive aquifers.

The ground water is acidic, extremely soft, and very low
in total mineralization. Radionuclides in concentrations
exceeding maximum contaminant levels, as defined by the U.S.
Environmental Protection Agency, have been recorded in some
public-supply wells.
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Figure 11. Predicted pumping effects at various times and distances for the Middendorf and Black Creek
Formations in Lee County.
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Figure 12. Locations of wells for which chemical analyses are given in Table 4.
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