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GROUND-WATER RESOURCES OF WILLIAMSBURG COUNTY, SOUTH CAROLINA

2008

Y
Roy Newcome, Jr.

ABSTRACT

Williamsburg County, S.C., has numerous substantial ground-water aquifers. Most are in sand-and-clay formations of
Cretaceous Age, like the other counties of South Carolina’s Coastal Plain. Wells as deep as 1,200 feet provide water of suitable
quality for public supply, industry, and agriculture. Many wells produce more than 200 gallons per minute; the largest yield

recorded is 1,900 gallons per minute.

Chemical analyses of the well water indicate dissolved-solids concentrations generally less than 300 milligrams per
liter. The water is usually very soft and low in iron. Cloudiness caused by aragonite suspension has been an occasional

problem.

Withdrawals from wells in the Hemingway and Andrews areas have caused depressions in the potentiometric surface
in those localities. This can be ameliorated by reduction in pumpage or repositioning of wells. Artificial recharge, using surface

water, is a potential means of restoring the artesian water level.

INTRODUCTION

Williamsburg County occupies 934 square miles in
eastern South Carolina and is the sixth-largest county. It
presents a tilted-square area one county removed from the
coastline (Fig. 1). The estimated 2006 population of the
county was 36,105 (U.S. Census Bureau), less than 1 percent
of the total State population. The largest town is Kingstree
(population 4,400). Hemingway, Lane, and Greeleyville
have about 500 people each.

One-third of Williamsburg County is farmland, the main
crops being soybeans, cotton, and corn. The county is two-
thirds timberland, with oak-gum-cypress woods the most
common and shortleaf pine not far behind.

DEVELOPMENT

Approximately 60 businesses and industries are located
in Williamsburg County. Transportation needs are served by
the CSX Railroad, which enters the county from the city of
Sumter and connects the towns of Greeleyville and Lane,
then trends northward through Salters, Kingstree, and Cades.
Another branch of CSX enters the county from Charleston
and Jamestown and goes northward through Andrews,
Nesmith, and Hemingway. U.S. Highways 378 in the north
and 521 in the south are connected by U.S. 52 which passes
through Kingstree. The nearest commercial airports are at
North Charleston, 53 miles south of Kingstree, Florence, 30
miles north of Kingstree, and Myrtle Beach, 52 miles east of
Kingstree.

CLIMATE
The average annual rainfall in Williamsburg County is
48.4 inches. August is the wettest month, with slightly more
than 6 inches, and November the driest, with 2.5 inches. Snow
is virtually a nonoccurrence. July is the warmest month and
January the coldest. The annual average air temperature is

63.4° F (Fahrenheit), and this determines the temperature of
shallow ground water. The 246-day median growing season
runs from mid-March to mid-November.

PHYSIOGRAPHY AND DRAINAGE

Williamsburg is a county of riverine swamps and Caro-
lina bays. A quick perusal of the topographic maps covering
the county (see Fig. 2) will impress the observer; there is
little dry land. Land-surface elevations range between 5 and
90 ft (feet) above sea level, but most of the county is between
25 and 75 ft. All or part of 27 USGS (U.S. Geological Sur-
vey) topographic maps, at a scale of 1:24,000, are included
in the coverage of Williamsburg County (Fig. 2).

The county is drained by the Santee River, which forms
the southern border, and the Black River that flows south-
easterly across the central part of the county and on which
Kingstree, the largest town and the county seat, is located.
Black Mingo Creek and its tributaries drain much of the
northeast.

WATER SUPPLY

Five municipal water systems and two rural water sys-
tems serve Williamsburg County. Nearly half of the coun-
ty’s population is on these public water systems. All of the
public supplies are obtained from wells (Table 1). The wells
range in depth from less than 300 ft to nearly 1,100 ft and in
yield from 140 to 1,050 gpm (gallons per minute). Wells also
provide water for the parts of the population not on the major
public systems. This includes numerous businesses, mobile-
home parks, child-care centers, schools, and a few subdivi-
sions. Last but not least are the many rural residences served
by private wells.

Currently (2008) the public water systems pump an ag-
gregate average of 2.7 mgd (million gallons per day).
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Figure 1. Location, towns, and major drainage of Williamsburg County, S.C.
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This pumpage is distributed as follows:

Greeleyville 0.101

Hemingway 0.413

Kingstree 1.021

Lane 0.768

Stuckey 0.029

South Williamsburg County Water System 0.281

Nesmith, Indiantown, Morrisville Water System 0.108

Sandridge Water System purchases water from Kings-
tree. The foregoing pumpage figures were furnished by
DHEC (South Carolina Department of Health and Environ-
mental Control). Two of the five wells supplying the town of
Andrews (in Georgetown County) are located in Williams-
burg County.

PREVIOUS STUDIES

The most comprehensive study of Williamsburg Coun-
ty’s ground water was by Philip Johnson of the U.S. Geo-
logical Survey in 1978. His report described the resource
in Clarendon and Williamsburg Counties (Johnson, 1978).
In later years, Coastal Plain reports by the present writer
touched on Williamsburg County (Newcome, 1989, 1993),
as did potentiometric-contour maps by Stringfield (1989),
Hockensmith and Waters (1998), and Hockensmith (2003,
2008).

The five counties that border Williamsburg County have
had their ground-water resources described in specific coun-
ty or multicounty reports. They are Florence County (Park,
1980); (Rodriguez and others, 1994); Marion County (Ro-
driguez and others, 1994); Georgetown County (Pelletier,
1985); Berkeley County (Park, 1985); Clarendon County
(Newcome, 2000).

AQUIFERS AND WELLS

Five geologic formations are available to supply wells
in Williamsburg County. They are, from shallowest to deep-
est, the Santee Limestone of Eocene age, the Black Mingo
Formation of Paleocene age, and the Peedee, Black Creek,
and Middendorf Formations of Cretaceous age. Shallow sand
beds of Pleistocene age also are available for small supplies
such as those for residential use and lawn irrigation. Water
in all of the above, except the last mentioned, occurs under
artesian conditions — that is, it is under pressure and rises in
wells that penetrate the aquifer.

The highest yielding wells in and near Williamsburg
County are those in the deepest of the above-listed forma-
tions, the Middendorf. Pumping tests indicate aquifer trans-
missivity (T) values averaging near 30,000 gpd/ft (gallons
per day per foot of aquifer width) and ranging from 3,200

to 62,000. For those who prefer to express T in cubic feet
per day per foot of aquifer width the foregoing T should be
divided by 7.48. The average value of T for the Black Creek
Formation pumping tests is near 12,000 gpd/ft, and the range
is 1,700 to 80,000. No tests are available for the shallower
Peedee Formation, Black Mingo Formation, and Santee
Limestone in Williamsburg County.

DHEC records indicate that 143 wells were drilled in
Williamsburg County in the year 2007. The following is a
summary of their depth distribution:

Depth (ft)  Number of Wells
<50 3

50-100 73

101-200 26

201-500 40

>500 1

This table, with half of the wells between 50 and 100 ft
in depth, suggests that the Black Mingo Formation is an im-
portant source of water for domestic supplies. Public-supply
and industrial wells, on the other hand, produce water from
the Black Creek and Middendorf Formations. In Williams-
burg County, 16 municipal and rural water-system wells
range in depth from 286 to 1,129 feet (Table 1). Black Creek
Formation aquifers are screened in 7 of these wells and Mid-
dendorf aquifers in 9 wells. The Black Creek wells average
260 gpm in yield, and the Middendorf wells average 780
gpm.

Farm-irrigation wells yield 50 to 500 gpm in the county
and are producing from the Black Creek Formation . Larger
yields probably could be obtained from deeper wells in the
Middendorf Formation. The largest Williamsburg County
yield in DNR records, 1,900 gpm, is from an industrial well
in the Middendorf 5 miles north of Kingstree.

DNR records show that at least 121 wells in Wil-
liamsburg County are capable of producing 120 gpm or
more. There probably are others not in DNR records. Figure
3 shows the locations of wells capable of producing 200 gpm
or more.

LOCATING THE AQUIFERS

The maps of Figure 4 portray the stratigraphic
structure of the principal water-bearing formations of Wil-
liamsburg County. The shallowest formation that occurs
throughout the county and supplies at least half of the wells
drilled for domestic supplies is the Black Mingo Forma-
tion (A in Fig. 4). Between the base of the Black Mingo and
the top of the Black Creek Formation (B in Fig. 4) lies the
Peedee Formation that is mostly clay but contains significant
sand aquifers in places. The Black Creek directly overlies
the Middendorf Formation (C in Fig. 4). These two forma-
tions, with an aggregate thickness ranging from 1,000 ft at
the northern extremity of the county to 1,500 ft at the south-
ern extremity, are difficult to differentiate on drilling logs
and geophysical logs.
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The few wells in the region (none in this county) that
penetrate all of the formations and reach the top of bedrock
indicate that freshwater is available from all of the aquifers
above bedrock in the western half of Williamsburg County
but not in the eastern half. At the county’s southern extrem-
ity the 1,000-ft-thick Middendorf may have no freshwater
aquifers in the bottom 750 ft. More information is needed
to better define the lower limit of freshwater occurrence.
Meanwhile, the map of Figure 5 (from Newcome, 1989, Fig.
7) is offered as a reasonable approximation. Compare it with
the maps of Figure 4.

Moving from the geographical delineation of aquifer
systems (Fig. 4) to specific location of aquifers leads us to
geophysical logging of wells — most especially to electrical
logging — by which the differences among sand, clay, and
rock on a graph of the electrical resistance reveal the depth
and thickness of the aquifers at the site examined. In addi-
tion, the magnitude of the resistance provides information
on the water quality. The map of Figure 6 shows the loca-
tions of 24 electrical logs of wells in Williamsburg County
and nearby in adjacent counties. These logs, selected on the
bases of depth and clarity, provide sand intervals (as inter-
preted by this writer) that are listed in Table 2.

TESTING THE WELLS AND AQUIFERS

The rate at which a well can be pumped is dependent
upon three factors: (1) transmissivity of the aquifer; (2) well
construction; (3) well efficiency. Transmissivity, which is
the number of gallons per day that will pass through each
foot of the aquifer’s width under unit hydraulic gradient, is
determined by the aquifer’s hydraulic conductivity (K) and
thickness (m); T=Km. Obviously, the greater the transmis-
sivity the greater is the potential yield of wells. Next to be
considered is the construction of the well. The greater the
proportion of the aquifer thickness that is screened with
properly selected well screen (optimum size of openings),
the greater is the rate at which water can pass into the well.
Finally, if the foregoing requirements are met the well re-
mains only to be adequately developed to achieve good ef-
ficiency. An efficient well is one that has a specific capac-
ity (yield in gallons per minute for each foot of water-level
drawdown while pumping) commensurate with the aquifer
transmissivity. More on this later.

Well development usually entails “surge” pumping at
various rates and for various periods (hours or days) to move
the finer aquifer material near the well through the well
screen and out of the well. An envelope of gravel commonly
is installed around the well screen to help in this “filtering”
process. The result is an increase in the effective well diam-
eter and a minimum amount of sand or silt continuing to pass
through the well screen and into the water supply.

Pumping tests provide the data needed to calculate
transmissivity, specific capacity, and well efficiency. Pump-
ing a well for several hours (preferably 24) at a constant rate
and measuring the water level frequently while pumping and
during a recovery period (hopefully equal in length to the

pumping period) constitutes a pumping test.

Table 3 contains the results of 35 pumping tests (Loca-
tions on Fig. 7) in Williamsburg County and nearby in adja-
cent counties (Berkeley, Clarendon, Florence, Georgetown,
and Marion). The tests are all on wells screened in the Black
Creek or Middendorf Formations. Two of the wells, FLO-247
and 259, are screened in both formations (Table 3). Very few
of these tests were available to Johnson at the time of his
report in 1978. The median T for the 21 Black Creek Forma-
tion tests is 12,000 gpd/ft; for the 12 Middendorf tests it is
nearly 30,000 gpd/ft. Specific capacities of the wells ranged
from less than 1 to 24 gpm per foot of drawdown, and well
efficiencies from 25 to 100 percent. The importance of well
efficiency cannot be overemphasized. For example, a well
that is only 50-percent efficient will have twice the water-
level drawdown of a well that is fully efficient (100 percent).
This results in a significant increase in pumping cost. Cal-
culation of well efficiency involves several variables, but a
reasonable approximation can be obtained by dividing the T
by 2,000 to obtain the ideal specific capacity and then divid-
ing that into the actual specific capacity, which is the gallons
per minute yielded for each foot of water-level drawdown
during pumping at a constant rate (Newcome 1997).

A few of the pumping tests of Table 3 revealed the near-
by presence of hydrologic boundaries, which are sources of
recharge or discharge. Recharge boundaries may be thicken-
ing or increased permeability of the aquifer, drainage from
another aquifer, or a surface source of water. Discharge
boundaries may be thinning or pinching out of the aquifer,
loss of water through a confining bed, or decreased permea-
bility. Discharging effects on three tests possibly are caused
by thinning of the aquifer in some direction or some other
interruption in flow. The four tests for which a recharging
boundary is indicated may be near a thickening of the aqui-
fer or may be receiving leakage from a shallower or deeper
aquifer.

All the tests are considered to represent artesian aqui-
fers, although in only one test (GEO-214, near Andrews)
was an observation well available to permit calculation of
the storage coefficient (S).

EFFECTS OF PUMPING

The drawdown effects of pumping — for various periods
of time and at various distances — can be calculated, using the
hydraulics values produced by pumping tests. These effects
can be shown as graphs (Fig. 8) that, in general, cover the
transmissivity values determined for Williamsburg County
aquifers (Table 3). For example, if a well completed in an
artesian aquifer having a transmissivity of 10,000 gpd/ft is
pumped for 10 consecutive days at 200 gpm it will cause
about 12 ft of drawdown in that aquifer at a distance of 1,000
ft from the pumped well (Fig. 8A). This type of information
is essential in the spacing of wells to avoid undue pumping
interference.
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Figure 7. Wells for which pumping-test results are given in Table 3.
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ASSUMED CONDITIONS
® Pumping rate: 200 gpm. Transmissivity as indicated. Storage coefficient: 0.0002 (artesian)
e For other pumping rates, the drawdown will vary in direct proportion. For example, doubling
the pumping rate will double the drawdown at a given distance and time.
® Transmissivity is given here in gallons per day per foot of aquifer width. To convert to cubic
feet per day per foot (ft¥/d), divide by 7.48.

Figure 8A. Predicted pumping effects, at various times and distances, for aquifers in Williamsburg County.
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ASSUMED CONDITIONS

® Pumping rate: 200 gpm. Transmissivity as indicated. Storage coefficient: 0.0002 (artesian)
e For other pumping rates, the drawdown will vary in direct proportion. For example, doubling
the pumping rate will double the drawdown at a given distance and time.

Figure 8B. Predicted pumping effects, at various times and distances, for aquifers in Williamsburg County.
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QUALITY OF THE WATER

The chemical quality of ground water in Williamsburg
County is generally good. Chemical analyses of water from
30 wells are listed in Table 4. Locations of those wells are
shown on Figure 9. The formations represented by the anal-
yses are Black Mingo (2 analyses), Peedee (1), Black Creek
(17), and Middendorf (10). Except for the two Black Mingo
samples and one from the Black Creek Formation, the water
is very soft; the median hardness for Black Creek and Mid-
dendorf samples being 6 mg/L (milligrams per liter) and 5
mg/L, respectively. Median dissolved-solids values for all
samples are less than 300 mg/L. There have been reports of
“cloudy” water from some wells. This has been identified
as a colloidal suspension of aragonite, as reported by John-
son (1978, p. 40). Only three of the samples in Table 4 had
iron concentrations greater than the 0.3-mg/L recommended
maximum.

WATER LEVELS

Potentiometric-contour maps of the Black Creek and
Middendorf Formations in the South Carolina Coastal Plain
were produced by Hockensmith (2003 and 2008) and reflect
water levels in November 2001 and November 2004, re-
spectively. Figure 10 of this report shows the Williamsburg
County portion of Hockensmith’s latest maps and permits a
comparison of the two chief aquifer-bearing formations in
this county. It can be quickly seen that in the western part
of the county there is little difference in the Black Creek and
Middendorf water levels. In the east, cones of water-level
depression exist in the Black Creek Formation at Andrews
and in the Middendorf Formation at Hemingway. The cone
at Andrews is much the more developed, but it has recovered
about 15 ft in the 3-year period 2001-04. The cone in the
Middendorf at Hemingway is much less developed and was
little changed from 2001 to 2004.

SUMMARY AND CONCLUSIONS

Williamsburg County is underlain by sand-and-clay for-
mations of Cretaceous age that are the principal sources of
water for the wells that supply the communities, industries,
and agriculture of the county. Many rural residential supplies
are obtained from shallower aquifers of Paleocene, Eocene,
and Pleistocene ages. The unconsolidated formations extend
to depths of 1,000 to 2,000 ft below sea level in Williams-
burg County (Fig. 4) and are underlain by Paleozoic bedrock
—similar to that at the surface in the Piedmont of South Caro-
lina. Potable water can be obtained as deep as 800 to 1,500
ft below sea level (Fig. 5).

Substantial aquifers are available throughout Williams-
burg County. They are variable in thickness and extent and
are best identified from geophysical logs and drilling sam-
ples. Table 2 contains numerous examples of freshwater-
sand intervals indicated on electrical logs.

Many large-yield wells have been constructed in the
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county. Figure 3 shows the locations of all wells for which
DNR has records of 200-gpm or greater yields. The largest
reported yield is 1,900 gpm. Most of the large wells that are
drilled are for crop irrigation and have yields of 200 to 400
gpm.

Controlled-pumping tests have indicated widely vary-
ing aquifer-transmissivity values, which are dictated by a
combination of aquifer thickness and hydraulic conductivity
(permeability). The transmissivity, in turn, limits the specific
capacity of a well (gpm per foot of water-level drawdown).
Specific capacity is also limited by the well efficiency. A
50-percent-efficient well, for example, will require twice
the drawdown of a 100-percent efficient well to produce
the same yield. This increases the cost of pumping. Table 3
shows the variation in transmissivity, specific capacity, and
well efficiency in wells for which pumping tests are avail-
able. The hydraulic values determined by pumping tests can
be used in predicting pumping effects for various times and
distances, as illustrated in Figure 8.

The chemical quality of well water in Williamsburg
County is generally good. Hardness and iron content are
low. Dissolved-solids concentrations of 32 samples average
280 mg/L, well below the 500 mg/L recommended maxi-
mum level but higher than the average levels in Clarendon
County to the west and Florence County to the north. This
may be at least partly due to the considerably greater av-
erage depth of the sampled wells in Williamsburg County.
Georgetown County, on the east, had higher dissolved solids
than Williamsburg County for wells of comparable depth.
Cloudiness of the water has been reported in some wells and
has varied with time in its persistence. It was identified be-
fore 1978 (year of Johnson’s report) as being “a colloidal
suspension of aragonite (CaCO3).” See Johnson (1978, p.
40) for a more in-depth discussion.

Artesian water levels for the major aquifer systems have
been affected by pumping over the years. Serious drawdown
effects are exhibited on potentiometric maps in the vicinities
of Andrews and Hemingway (see Fig. 10). The water lev-
els may be restored by reducing pumpage, repositioning of
wells, or resorting to artificial recharge from surface-water
sources as in Horry County in the northeast.
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Figure 9. Wells for which chemical analyses are given in Table 4.

17



A. Black Creek Formation

25 " Kingstree

0 -25

Santee

Andrews

B. Middendorf Formation

Potentiometric contours are in feet relative to sea level.

30 miles
]

Figure 10. 2004 Potentiometric maps of the major water-producing formations
of Williamsburg County (from Hockensmith, 2008 a, b).
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