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BROAD RIVER'SUBBASIN

BROAD RIVER SUBBASIN

The Broad River subbasin dominates the central
Piedmont of South Carolina. Sharing along northern border
with North Carolina, the basin tapers in a southeasterly
direction and terminates at its confluence with the Saluda
River near Columbia. The subbasin encompasses all
or parts of 11 South Carolina counties, including all of
Cherokee, Spartanburg, and Union Counties and portions
of Chester, Fairfield, Greenville, Laurens, Lexington,
Newberry, Richland, and York Counties (Figure 6-1).
This is the largest subbasin in the State, representing 12.2
percent of its area and encompassing 3,800 square miles.

DEMOGRAPHICS

This is the most populated subbasin in the State,
with an estimated 2000 population of 700,300, or 17.5
percent of the State’s total population. The largest
population increases are expected to occur in Greenville
and Spartanburg Counties, while the slowest growth is
expected in Chester County.

The northern part of the subbasin contains the major
urban centers, with the cities of Spartanburg and Greenville
composing part of the industrialized Interstate-85 corridor.
A rural population and agricultural economy predominate
in the subbasin south of the Interstate-85 corridor.

The largest population centers are Spartanburg (about
150,000 in the metropolitan area), Gaffney (12,968), and
York (6,985) in the north; Laurens (9,916) and Clinton
(8,091) in Laurens County near the western boundary; and
Union (8,793) in the heart of the subbasin. The northwest
corner and south end of the subbasin encompass parts of
the Greenville and Columbia metropolitan areas.

Per capita income in the subbasin ranged from $22,651
in Cherokee County to $30,399 in Greenville County
in 2005. Per capita income in Greenville, Lexington,
Richland, and York Counties ranked third, fourth, fifth,
and seventh, respectively, among South Carolina counties.
The 1999 median household income ranged from $31,441
in Union County to $44,659 in Lexington County. Median
household incomes in five counties were above the State
average of $37,082.

During 2000, the counties of the subbasin had
combined annual average employment of non-agricultural
wage and salary workers of 750,000. Labor distribution in
the subbasin counties included management, professional,
and technical services, 31 percent; sales and office, 26
percent; production, transportation, and materials moving,
18 percent; service, 13 percent; construction, extraction,
and maintenance, 10 percent; and farming, fishing, and
forestry, 1 percent.

The sector of manufacturing, mining, and public
utilities had an annual product value of $30 billion in
2000. Greenville and Spartanburg Counties accounted
for 56 percent of manufacturing output of the subbasin’s
11 counties. Manufacturing dominated the economic
output of the region, but crop, livestock, and timber-
related production were nonetheless substantial. In 2001,
crop and livestock value approached $340 million, and
delivered-timber value was nearly $190 million (South
Carolina Budget and Control Board, 2005).
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Figure 6-1. Map of the Broad River subbasin.
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SURFACE WATER
Hydrology

The Broad River, with its headwaters originating in
North Carolina, constitutes the main stem of this large
drainage system. Three major tributaries—the Pacolet,
Tyger, and Enoree Rivers—originate primarily in South
Carolina and discharge into the main stem. Smaller
tributaries include Lawsons Fork Creek, Fairforest
Creek, Bullock Creek, Turkey Creek, Sandy River, Little
River, and Cedar Creek. Several urban areas, including
Spartanburg, Columbia, Greer, Gaffney, Union, York, and
Winnsboro, utilize these streams. The entire drainage is
in the Piedmont physiographic province, except for the
extreme headwaters of the Pacolet and Tyger Rivers,
which rise in the Blue Ridge, and the southeast edge of
the subbasin, which is in the Coastal Plain.

In May of 1991, a 15-mile stretch of the Broad River
from Ninety-Nine Islands Dam to the confluence with
the Pacolet River was officially designated by the South
Carolina General Assembly as a State Scenic River. (See
the River Conservation section of Chapter 9, Special
Topics.)

Many U.S. Geological Survey (USGS) streamflow-
gaging stations have been established or discontinued
in this subbasin since the publication of the State Water
Assessment in 1983. Streamflow is presently monitored
at 14 gaging stations: four on the Broad River, four on
the Enoree River, one each on the Pacolet, North Pacolet,
South Pacolet, Tyger, and Middle Tyger Rivers and one
on Smith Branch in Columbia (Figure 6-1). Streamflow
statistics from active and discontinued gaging stations
are presented in Table 6-1. Streamflow data for the Broad
River near Boiling Springs, N.C., are also presented.

Table 6-1. Selected streamflow characteristics at USGS gaging stations in the Broad River subbasin

. . . . 90 % Minimum Maximum Maximum
Gaging station name, Period | Drainage Average q :

. exceeds daily flow daily flow peak flow
location, of area flow fl f I .
station number record (mi?) ow (cfs), (cfs), (cfs),

(cfs) | (cfsm) (cfs) year year year
Broad River 1925
near Boiling Springs, N.C. to 875 1,473 1.68 552 23(3)2 631’ ggg 731’ ggg
1515 2007*
Broad River 1997
near Blacksburg to 1,290 1,738 1.35 504 23(1)2 482’882 -———
1532 2007
Broad River 1938-71
near Gaffney and 1,490 2,461 1.65 954 1292542 801’ 828 i 91’ (9)28
1535 1985-90
Broad River 1998
below Cherokee Falls to 1,550 1,983 1.28 518 2103082 602’882 -———
1535.51 2007
Clarks Fork Creek 1980
near Smyrna to 24.1 20.7 | 0.86 3.3 2%(())2 11’ 02(5) 21’ 10(5)
1537.8 2002 9 99
Bullock Creek 2000
near Sharon to 84.3 87.8 1.04 0.0 2%8 | 22’2(2)2 72’(1)8(3)
1538 2003
North Pacolet River 1930
at Fingerville to 116 203 1.75 79 2(1)32 8,1é2 12’528
1545 2007* 19 19
South Pacolet River 1989
near Campobello to 554 96.6 | 1.74 33 ZZ)SZ 31’3(9)2 51’ égg
1547.9 2007*
Pacolet River 1929
near Fingerville to 212 329 1.55 106 23(6) ’ ! 31’ 328 22’323
1555 2006 1
Pacolet River 1993
near Cowpens to 273 345 1.26 78 2442 ! 12’800 142’302
1556.525 2007% 00 003 00
Pacolet River 1939
near Clinton to 320 488 1.53 178 1;7“ 181’328 26{323
1560 1971

South Carolina Water Assessment 6-5




Table 6-1. Continued

Gasing stati Period | Drai A 90% Minimum Maximum Maximum
aging station name, o rainage verage exceeds daily flow daily flow peak flow

location, of area flow fl (cfs) (cfs) (cfs)
tation number record (mi?) o “5h o ;

S (cfs) | (cfsm) (cfs) year year year

Lawsons Fork Creek 1979 564

near Inman to 6.46 9.3 1.44 33 ;)0%72 23(2)(3) 2003

1560.5 2006

Lawsons Fork Creek 1966 2 2.01 7,650

at Spartanburg to 74.7 107 1.43 49 1930 1’86(9) 1969
1563 1970

Broad River 1992 300

near Lockhart to 2,720 | 3,852 1.42 1,410 1290909 571’882 591’ 995

1564.09 1999

Broad River 1938 12

near Carlisle to 2,790 3,885 1.39 1,270 13?6 : 141,(9)(7)(6) 3{ 822

1565 2007

North Tyger River 1950 4 2.1 3,610

near Fairmont to 44.4 63.9 1.44 22 19?8 1’92(9) 1’959

1570 1988

Middle Tyger River 1937 4,800

at Lyman to 683 | 103 1.51 36 159';) s 31’;118 1940

1575 1967

Middle Tyger River 2000 2

near Lyman to 69.0 829 | 1.20 14 ;)0?)62 2’232 o
1575.1 2007*

North Tyger River 1933 12,300

near Moore to 162 | 233 | 144 76 0% ot 1940
1580 1967

Maple Creek 1993 2

near Duncan to 10.2 133 | 1.31 7.1 159'953 1932 -
1584.051 1994

South Tyger River 1993 1,120

below Lyman to 96.3 160 1.66 59 1;33 11’852 1994
1584.1 1995

South Tyger River 1934 42

near Reidville to 106 160 1.51 20 159':-1 31’ gig 6{ 9 48
1585 1937

South Tyger River 1933 4 1

near Woodruff to 174 236 1.36 69 1 ;iS 71’922 91’332
1590 1971

Tyger River 1929 28,000

near Woodruff to 351 465 1.32 146 132 4 181’8(2)(9) 1929
1595 1956

Dutchman Creek 1966 242 4,500

near Pauline to 8.9 1171 131 6.0 139236 1968 1968
1596 1969

Fairforest Creek 1966 0.0 567

at Spartanburg to 17.0 299 | 1.76 11 19'66 1967 -
1598 1970

Fairforest Creek 1940 74 7,72

near Union to 183 212 1.16 51 159'2 4 61’962 | 962
1600 1971

Tyger River 1973 2 2 37,500

near Delta to 759 986 1.30 272 2032 6{828 1976
1601.05 2007*
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Table 6-1. Continued

. . . . 90 % Minimum Maximum Maximum
Gaging station name, Period | Drainage Average . ;

. exceeds daily flow daily flow peak flow
location, of area flow q £ f £
station number record (mi?) ow (cfs), (cfs), (cfs),

(cfs) | (cfsm) (cfs) year year year
Enoree River 1998
at Taylors to 49.7 714 147 18 2%)3 ’ 22’88(3) 52’(6)8(3)
1602 2007
Brushy Creek 1995
near Pelham to 13.8 26.4 1.91 10 139'997 13;2 11’ égg
1603.257 1997
Enoree River 1993
at Pelham to 84.2 153 1.82 50 égg 81’382 11’382
1603.26 2007 1 1
Durbin Creek 1994
above Fountain Inn to 14.0 15.9 1.14 4.4 3152 1800 -———
1603.81 2006 00 995
Enoree River 1993
near Woodruff to 249 362 1.46 116 2332 201’882 521’38(5)
1603.9 20073
Enoree River 1929
near Enoree to 307 432 1.41 136 122 4 ! 81’ 330 301’ Ogo
1605 1977 9 929 929
Enoree River 1973
at Whitmire to 444 543 1.22 161 230 > 221’ 700 3 11’ 200
1607 20075 00 995 995
Hellers Creek 1980
near Pomaria to 8.16 7.1 0.87 1.4 0228 362 383
1607.75 1994 19 199 199
Broad River 1896-1907
at Alston and 4,790 5,524 1.15 1,330 2322 1301’ (9)8(3) 1401’ 88(3)
1610 1980-2007*
Broad River 1925
at Richtex to 4,850 6,158 1.27 1,890 | 93;4?93 21 11(9)(2)(9) 2281’(9)88
1615 1983 » 1937
West Fork Little River 1980
near Salems Crossroad to 25.5 25.8 1.01 1.4 10'02 11’ 8 1(1) 51’ 47(1)
1617 1997 98 99 99
Cedar Creek 1966
near Blythewood to 48.9 4331 0.89 33 ? 9(2)376 2{2;2 4{322
1620.1 1996
Crane Creek 1968
at Columbia to 66.5 64.3 0.97 5.0 10'710 11’523 -
1620.8 1974 9 9
Smith Branch 1976
at N. Main St. at Columbia to 5.67 9.1 1.61 1.7 ;)7‘; 1335 22’182
1620.93 2007+ 00 995 00

mi?, square miles; cfs, cubic feet per second; cfsm, cubic feet per second per square mile of drainage area
90% exceeds flow: the discharge that has been exceeded 90 percent of the time during the period of record for that gaging station

* 2007 is the most recent year for which published data were available when this table was prepared
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Average annual flow of the Broad River ranges from
about 1,500 cfs (cubic feet per second) near the North
Carolina border to more than 6,000 cfs at the confluence
with the Saluda River at Columbia. This main-stem river
reflects streamflow characteristics typical of Piedmont
streams that depend primarily on precipitation and surface
runoff to support flow (Figure 6-2). In the upper portion
of this river, near Gaffney, where annual rainfall is higher
and ground-water discharges are more significant, flows
are well sustained and moderately variable. With distance
downstream, flow becomes progressively more variable
as rainfall and ground-water support in this lower portion
of the subbasin decrease.

Low flows of record for the Broad River occurred
during the mid-1950’s and in 2002, with average daily
flows less than 50 cfs measured at the Blacksburg (1532),
Carlisle (1565), and Alston (1610) gaging stations. The
highest recorded flow—228,000 cfs—was measured at
the Richtex (1615) gage north of Columbia in 1929.

The Broad River typically receives from several
hundred to about 1,000 cfs from each of its three main
tributaries, the Pacolet, Tyger, and Enoree Rivers. At their
most-downstream gages, these rivers have average annual
streamflows of 488 cfs on the Pacolet River near Clinton
(discontinued gage 1560), 986 cfs on the Tyger River
near Delta (1601.05), and 543 cfs on the Enoree River
at Whitmire (1607). Ninety percent of the time, flows at
these sites equal or exceed 178 cfs, 272 cfs, and 161 cfs,
respectively, while the highest flow recorded at each of
these sites exceeded 20,000 cfs (Table 6-1).

Streamflow characteristics in the tributary streams
are similar to those of the main stem (Figure 6-2). Flow
is least variable in streams that drain the upper portion
of the subbasin where rainfall and ground-water support
are greatest. Flow in streams that drain the lower portion
of the subbasin near Columbia shows the greatest
variability.

The lowest flows of record for tributary streams
occurred primarily during the droughts of 1954-56 and
1998-2002, especially in 2002. Flood flows of record are
attributed primarily to major storm events occurring in
1929, 1940, and 1976. Storm events producing peak flows
appear to impact limited areas of the subbasin.

Several small water-supply and hydropower
reservoirs on the Broad, Pacolet, and Enoree Rivers
generally have little effect on streamflow except during
low-flow conditions. These developments were built prior
to streamflow monitoring.

The Broad River provides reliable quantities of
surface water along its entire length, although low flows
are best sustained in the upper reaches. Reliable sources
of surface-water supplies also exist in tributary streams
in the upper portion of the subbasin, such as the Pacolet,
Tyger, and Enoree Rivers. Streams that originate in the
lower portion of the subbasin near Columbia, such as
Little River and Cedar Creek, require storage to provide
reliable year-round water supplies.
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Broad River near Gaffney, S.C.
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Pacolet River near Clinton, S.C.
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North Pacolet River at Fingerville, S.C.

1,000

I 75-100 percentile (high flow)
I 25-75 percentile (normal flow)
0-25 percentile (low flow)
Daily mean flow indicated by orange line

J

F M AM U JASOND

1565 (regulated)
Broad River near Carlisle, S.C.
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Figure 6-2. Duration hydrographs for selected gaging stations in the Broad River subbasin.
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1570 (unregulated)
North Tyger River near Fairmont, S.C.

1,000

DAILY AVERAGE FLOW, IN CUBIC FEET PER SECOND

I 75-100 percentile (high flow)
I 25-75 percentile (normal flow)
0-25 percentile (low flow)
Daily mean flow indicated by orange line

10

J

FM AMUJULJASOND

1585 (regulated)
South Tyger River near Reidville, S.C.
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1580 (regulated)
North Tyger River near Moore, S.C.
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1590 (regulated)
South Tyger River near Woodruff, S.C.
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Figure 6-2. Duration hydrographs for selected gaging stations in the Broad River subbasin (continued).
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1600 (unregulated)
Fairforest Creek near Union, S.C.
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1607 (unregulated)
Enoree River at Whitmire, S.C.
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1605 (regulated)
Enoree River near Enoree, S.C.
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1615 (regulated)
Broad River at Richtex, S.C.
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Figure 6-2. Duration hydrographs for selected gaging stations in the Broad River subbasin (continued).
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Development

Surface-water development has been extensive in the
Broad River subbasin. Most of this development has been for
the production of hydroelectric power, although several large
reservoirs have been built to provide municipal water supplies
(Table 6-2). The larger hydropower facilities located within
the subbasin are summarized in Table 6-3 and shown on
Figure 6-1. Hundreds of small dams, most privately owned,
create small impoundments on many tributaries of the Broad
River, particularly in the upper reaches of the subbasin. The
three major reservoirs in the subbasin are Lake Monticello,
Parr Shoals Reservoir, and Lake William C. Bowen.

Lake Monticello and Parr Shoals Reservoir are 26
miles northwest of Columbia, on Frees Creek and Broad
River, respectively. Parr Reservoir, constructed in 1914 for
hydroelectric power, has a surface area of 4,400 acres. The
lake provides cooling water for steam-electric generating
facilities and provided cooling water to the experimental
Parr Nuclear Power Plant during the 1960's. In 1976, the
dam was heightened 9 feet for conjunctive use with Lake
Monticello and provides water for the Fairfield pumped-
storage facility on Lower Frees Creek.

Lake Monticello has a surface area of 6,800 acres and
a volume of 431,000 acre-ft. The lake was built in 1977 to

Table 6-2. Lakes 200 acres or more in the Broad River subbasin (shown on Figure 6-1)

Surface Storage
Number ;
Name Stream area capacity Purpose
on map
(acres) (acre-feet)
1 Monticello Reservoir Frees Creek 6,800" 431,000% Power and recreation
2 Parr Shoals Reservoir Broad River 4,400° 32,500° Power and recreation
3 Lake William C. Bowen South Pacolet River 1,534° 22,700¢ Recreation and water supply
4 Lake H. Taylor Blalock Pacolet River 1,100° 16,000° Recreation and water supply
5 Lake John A. Robinson Barton Creek 800° 14,000* Recreation and water supply
6 Neal Shoals Reservoir Broad River 575 1,492¢ Power
7 Lyman Lake Middle Tyger River 500" 6,200" Industry, recreation, and
water supply

8 Ninety-Nine Islands Lake | Broad River 388" | undetermined | Power and recreation
9 Lake Cooley Jordan Creek 330° 1,320° Recreation and flood control
10 i/la(firétlcello Recreation Frees Creek 300° 6,000" Power and recreation
11 Spartanburg Municipal South Pacolet River 271° 3,388¢ Recreation and water suppl

Reservoir #1 ’ PPLY
12 Gaston Shoals Lake Broad River 251° 2,500 Power, recreation, and

water supply

13 Lake Cunningham South Tyger River 250° 2,200" Recreation and water supply

Sources: (a) U.S. Army Corps of Engineers (1991)

(b) Duke Energy website http://www.duke-energy.com/lakes/facts-and-maps.asp (2008)
(c) Spartanburg Water System

(d) U.S. Geological Survey (2008)
(e) Journey and Abrahamsen (2008)
(f) South Carolina Electric & Gas Company (2005)
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Table 6-3. Major hydroelectric power generating facilities in the Broad River subbasin (shown on Figure 6-1)

o Generating Water use
Number Facility name . . .
Impounded stream Reservoir capacity in year 2006
on map and operator orye
(megawatts) | (million gallons)
1 Gaston Shoals Broad River Gaston Shoals Lake 6.7 213,600
Duke Energy
Ninety-Nine Islands . Ninety-Nine Islands
2 Duke Energy Broad River Lake 18 32,949
3 I]:gsgzﬁ Power Co. Broad River Lockhart Canal 18 583
4 IS\I(%% ggoals Broad River Neal Shoals Reservoir 52 326,592
5 lS:%lEﬁgil((}j Pumped Storage Frees Creek Monticello Reservoir 511.2 1,920,104
6 Parr Broad River Parr Shoals 14.4 593,019
SCE&G : ’

supply cooling water to the V.C. Summer Nuclear power
plant and to serve as the upper-storage reservoir of the
Fairfield pumped-storage hydroelectric facility. During
periods of peak electrical demand, water is drained
through generating turbines from Lake Monticello into
Parr Reservoir; during periods when electricity demand
is low, part of the V.C. Summer facility’s output is used
to pump water back into Lake Monticello. Parr Shoals
Reservoir and Lake Monticello also serve recreational
needs.

Lake William C. Bowen is northwest of Spartanburg
on the South Pacolet River. This 1,534-acre lake is one of
three reservoirs used by the city of Spartanburg as a water
supply and a recreational area.

The inactive Columbia Canal, which takes in water
from the Broad River and discharges it into the Congaree
River, is the only navigation project in the subbasin.
Initially constructed in 1824 to provide a navigable route
around rapids at the confluence of the Broad and Saluda
Rivers, the Columbia Canal was used by barge traffic into
the mid-1800's. A hydroelectric power station constructed
at the lower end of the canal in 1891 is still in operation
today. The city of Columbia also uses the canal for water

supply.

The NRCS (Natural Resources Conservation Service)
assisted in the planning and installation of several flood-
control projects in the subbasin. Work has been completed
on 9 of 12 projects authorized since 1962; three projects
have been terminated or have become inactive since their
authorizations. Work completed through 2005 included
45 flood-retarding structures, 13 miles of channel
improvements, erosion-control treatments, and sediment-
damage reduction.

Surface-Water Quality

The Broad River main stem and most of its tributaries
are designated as “Freshwater” (Class FW). Class FW
encompasses freshwater that is suitable for the survival
and propagation of aquatic life, primary- and secondary-
contact recreation, drinking-water supply, fishing, and
industrial and agricultural uses. Vaughn Creek, in the
northeastern corner of Greenville County, is designated as
“Outstanding Resource Water” (Class ORW)—freshwater
that constitutes an outstanding recreational or ecological
resource and is suitable as a drinking-water source with
minimal treatment (DHEC, 2001).

Water quality in the Broad River subbasin is
characterized as generally good. This basin has shown
improvement in water-quality indicators since the mid-
1990’s, and the major lakes meet the minimum water-
quality criteria for recreational uses.

As part of its ongoing Watershed Water-Quality
Assessment program, DHEC sampled 179 surface-water
sites in the subbasin in the late 1990’s in order to assess
the water’s suitability for aquatic life and recreational use
(Figure 6-3). Aquatic-life uses were fully supported at 134
sites, or 75 percent of the water bodies sampled; water
at the impaired sites exhibited poor macroinvertebrate-
community structure, high metals concentrations, pH
excursions, or low dissolved-oxygen levels. In the Enoree
River, contaminated ground water from an industrial site
point-source has been identified as the cause of excessive
zinc concentrations. Recreational use was fully supported
in 19 percent of the sampled water bodies; the water bodies
that did not support recreational use exhibited high levels
of fecal-coliform bacteria (DHEC, 2001). Water-quality
impairments in the subbasin are listed in Table 6-4.
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Figure 6-3. Surface-water-quality monitoring sites evaluated by DHEC for suitability for aquatic life and
recreational uses. Impaired sites are listed in Table 6-4 (DHEC, 2001).
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Table 6-4. Water-quality impairments in the Broad River subbasin (DHEC, 2001)

Water-body name Station number | Use Status Water-quality indicator
BE-039 Recreation Nonsupporting Fecal coliform
Beaverdam Creek — - - -
B-769 Aquatic life Partially supporting | Macroinvertebrates
Buckhorn Creek B-795 Aquatic life Partially supporting | Macroinvertebrates
) B-186 Recreation Nonsupporting Fecal coliform
Mountain Creek — - - -
BE-008 Aquatic life Partially supporting | Macroinvertebrates
Aquatic life Nonsupportin Zinc
Princess Creek B-192 d - bP - £ -
Recreation Nonsupporting Fecal coliform
BE-035 Aquatic life Partially supporting | Macroinvertebrates
Recreation Nonsupporting Fecal coliform
Brushy Creek — ) - -
BE-009 Aquatic life Partially supporting | Macroinvertebrates
Recreation Nonsupporting Fecal coliform
Aquatic life Partially supporting | Macroinvertebrates
Rocky Creek BE-007 X - -
Recreation Nonsupporting Fecal coliform
Abner Creek B-792 Aquatic life Partially supporting | Macroinvertebrates
Horsepen Creek B-793 Aquatic life Partially supporting | Macroinvertebrates
BE-040 Recreation Nonsupporting Fecal coliform
. B-241 Recreation Nonsupporting Fecal coliform
Gilder Creek — - - -
BE.020 Aquatic life Partially supporting | Macroinvertebrates
Recreation Nonsupporting Fecal coliform
Lick Creek B-038 Recreation Nonsupporting Fecal coliform
Durbin Creek B-035 Recreation Nonsupporting Fecal coliform
B-097 Recreation Nonsupporting Fecal coliform
Aquatic life Nonsupportin Zinc
BE-001 d X PP - £ -
Recreation Nonsupporting Fecal coliform
B-797 Aquatic life Partially supporting | Macroinvertebrates
BE-015 Recreation Nonsupporting Fecal coliform
Aquatic life Nonsupportin Copper
BE-017 q : pp : g pp .
Recreation Nonsupporting Fecal coliform
Enoree River BE.018 Aquatic life Partially supporting | Macroinvertebrates
Recreation Nonsupporting Fecal coliform
BE-019 Aquatic life Partially supporting | Macroinvertebrates
B-037 Recreation Nonsupporting Fecal coliform
B-040 Recreation Partially supporting | Fecal coliform
B-041 Aquatic life Nonsupporting Zinc
Recreation Partially supporting | Fecal coliform
B-053 Recreation Nonsupporting Fecal coliform
Beaverdam Creek B-246 Recreation Nonsupporting Fecal coliform
Warrior Creek B-150 Recreation Nonsupporting Fecal coliform
Beards Fork Creek B-231 Aquatic life Nonsupporting Dissolved oxygen
Duncan Creek Reservoir B-735 Aquatic life Partially supporting | pH
Duncan Creek B-072 Recreation Nonsupporting Fecal coliform
] Aquatic life Nonsupporting Chromium
Enoree River B-054 - - -
Recreation Nonsupporting Fecal coliform
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Table 6-4. Continued

Water-body name Station number | Use Status Water-quality indicator
Mush Creek B-317 Recreation Nonsupporting Fecal coliform
Lake Robinson CL-100 Aquatic life Partially supporting | pH
B-263 Recreation Partially supporting | Fecal coliform
) B-005A Aquatic life Partially supporting | Macroinvertebrates
South Tyger River X - -
B-005 Recreation Nonsupporting Fecal coliform
B-332 Recreation Partially supporting | Fecal coliform
Lake Cooley B-348 Aquatic life Partially supporting | pH
North Tyger River tributary B-315 Recreation Nonsupporting Fecal coliform
. Aquatic life Nonsupporting Zinc
North Tyger River B-219 - - -
Recreation Nonsupporting Fecal coliform
North Tyger River B-018A Recreation Nonsupporting Fecal coliform
Beaverdam Creek B-784 Aquatic life Partially supporting | Macroinvertebrates
B-148 Recreation Nonsupporting Fecal coliform
Middle Tyger River B-012 Recreation Nonsupporting Fecal coliform
B-014 Recreation Nonsupporting Fecal coliform
) B-008 Recreation Nonsupporting Fecal coliform
Tyger River ) . .
B-051 Recreation Nonsupporting Fecal coliform
Jimmies Creek B-072 Recreation Nonsupporting Fecal coliform
B-020 Recreation Nonsupporting Fecal coliform
B-164 Recreation Nonsupporting Fecal coliform
.. . Macroinvertebrates,
) Aquatic life Nonsupporting . .
Fairforest Creek B-021 chromium, zinc, copper
Recreation Nonsupporting Fecal coliform
BF-007 Recreation Nonsupporting Fecal coliform
BF-008 Recreation Nonsupporting Fecal coliform
] ] Aquatic life Nonsupporting Chromium, zinc, copper
Fairforest Creek tributary B-321 - - -
Recreation Nonsupporting Fecal coliform
Kelsey Creek B-235 Recreation Nonsupporting Fecal coliform
Lake Johnson CL-035 Aquatic life Nonsupporting pH
Lake Craig CL-033 Aquatic life Partially supporting | pH
Mitchell Creek B-199 Recreation Nonsupporting Fecal coliform
B-067A Recreation Nonsupporting Fecal coliform
Toschs Creek
B-067B Recreation Nonsupporting Fecal coliform
B-286 Recreation Nonsupporting Fecal coliform
Tinkers Creek B-287 Recreation Nonsupporting Fecal coliform
B-336 Recreation Nonsupporting Fecal coliform
Aquatic life Partially supporting | Dissolved oxygen
Canoe Creek B-088 d - Y I?P £ - e
Recreation Nonsupporting Fecal coliform
Peoples Creek B-211 Recreation Nonsupporting Fecal coliform
Furnace Creek B-100 Recreation Nonsupporting Fecal coliform
Doolittle Creek B323 Recreation Nonsupporting Fecal coliform
Guyonmoore Creek B-330 Recreation Partially supporting | Fecal coliform
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Table 6-4. Continued

Water-body name Station number | Use Status Water-quality indicator
Broad River B-042 Recreation Partially supporting | Fecal coliform
B-044 Recreation Partially supporting | Fecal coliform
B-119 Recreation Nonsupporting Fecal coliform
Buffalo Creek B-057 Aquatic life Partially supporting | Copper
Recreation Nonsupporting Fecal coliform
Cherokee Creek B-056 Aquatic life Partially supporting | Macroinvertebrates
B-679 Recreation Nonsupporting Fecal coliform
Kings Creek B-333 Recreation Partially supporting | Fecal coliform
Irene Creek B-059 Recreation Nonsupporting Fecal coliform
Limestone Creek B-128 Recreation Nonsupporting Fecal coliform
Gilkey Creek B-334 Recreation Nonsupporting Fecal coliform
B-095 Recreation Nonsupporting Fecal coliform
Thicketty Creek B-133 Recreation Nonsupporting Fecal coliform
B-062 Recreation Nonsupporting Fecal coliform
Bullock Creek B-159 Recreation Nonsupporting Fecal coliform
Lake Lanier B-099A Recreation Partially supporting | Fecal coliform
Page Creek B-301 Recreation Nonsupporting Fecal coliform
North Pacolet River B-026 Recreation Nonsupporting Fecal coliform
B-126 Recreation Nonsupporting Fecal coliform
Spivey Creek B-103 Recreation Partially supporting | Fecal coliform
Motlow Creek B-790 Aquatic life Partially supporting | Macroinvertebrates
South Pacolet River B-302 Recreation Nonsupporting Fecal coliform
Little Buck Creek B-259 Recreation Nonsupporting Fecal coliform
Potter Branch B-191 Recreation Nonsupporting Fecal coliform
Pacolet River B-028 Recreation Nonsupporting Fecal coliform
B-331 Recreation Partially supporting | Fecal coliform
B0 Aquatic life Partially supporting | Macroinvertebrates
Recreation Nonsupporting Fecal coliform
B-277 Recreation Nonsupporting Fecal coliform
Lawsons Fork Creek B-278 Recreation Nonsupporting Fecal coliform
BL-005 Recreation Nonsupporting Fecal coliform
BL.001 Aquatic life Partially supporting | Macroinvertebrates
Recreation Nonsupporting Fecal coliform
Mill Creek B-780 Aquatic life Partially supporting | Macroinvertebrates
Pacolet River BP-001 Recreation Nonsupporting Fecal coliform
B-048 Recreation Nonsupporting Fecal coliform
John D. Long Lake B-344 Aquatic life Nonsupporting pH
Broad River B-331 Recreation Partially supporting | Fecal coliform
Ross Branch B-086 Recreation Nonsupporting Fecal coliform
Turkey Creek B-136 Recreation Partially supporting | Fecal coliform
Meng Creek tributary B-243 Recreation Nonsupporting Fecal coliform
Meng Creek B-064 Recreation Nonsupporting Fecal coliform
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Table 6-4. Continued

Water-body name Station number | Use Status Water-quality indicator
Browns Creek B-155 Recreation Partially supporting | Fecal coliform
Gregorys Creek B-335 Recreation Nonsupporting Fecal coliform
Dry Fork B-074 Recreation Nonsupporting Fecal coliform
Sandy River B-075 Recreation Nonsupporting Fecal coliform
Broad River B-047 Recreation Partially supporting | Fecal coliform
Hellers Creek B-151 Aquatic life Partially supporting | Macroinvertebrates
Crims Creek B-800 Aquatic life Partially supporting | Macroinvertebrates
Wateree Creek B-801 Aquatic life Partially supporting | Macroinvertebrates
Elizabeth Lake B-110 Recreation Partially supporting | Fecal coliform
B-081 Aquatic life Partially supporting | Macroinvertebrates
Cranes Creek Aquatic life Nonsupporting Zinc
B-316 Recreation Partially supporting | Fecal coliform
Smith Branch B.280 Aquatic life Nonsupporting Macroinvertebrates, zinc
Recreation Nonsupporting Fecal coliform
B-337 Recreation Partially supporting | Fecal coliform
Broad River BL0SO Aquatic life Nonsupporting Copper
Recreation Partially supporting | Fecal coliform
Little River B-145 Recreation Nonsupporting Fecal coliform
B-123 Recreation Nonsupporting Fecal coliform
Winnsboro Branch B.OT7 Aquatic life Nonsupporting Copper, zinc
Recreation Nonsupporting Fecal coliform
Aquatic life Partially supporting | Macroinvertebrates
Jackson Creek B-102
Recreation Partially supporting | Fecal coliform
Mill Creek B-338 Recreation Nonsupporting Fecal coliform
Big Cedar Creek B-320 Recreation Partially supporting | Fecal coliform
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Water-quality conditions can change significantly
from year to year, and water bodies are reassessed every 2
years for compliance with State water-quality standards.
DHEC publishes the most recent impairments and water-
quality trends online in their 303(d) listings and 305(b)
reports.

GROUND WATER
Hydrogeology

The Broad River subbasin is almost entirely in the
Piedmont physiographic province, where ground water
occurs principally in bedrock fractures formed by fault-
and-joint systems and in the saprolite. Cretaceous-age
Coastal Plain sediments occupy the extreme southern
reach of the subbasin and constitute a shallow, sandy
aquifer.

The subbasin includes six geologic units of the
Piedmont geologic province trending northeast-southwest.
From north to south, these are the extreme eastern edge of
the Walhalla thrust sheet (Greenville County), the Sixmile
thrust sheet (Greenville, Spartanburg, and Cherokee
Counties), and the Laurens thrust sheet (Greenville,
Spartanburg, and Cherokee Counties). To the southeast,
separated by the Cross Anchor fault and the Kings
Mountain shear zone, lie the Kings Mountain terrane
(Spartanburg, Union, Cherokee, and York Counties), the
Charlotte terrane (Laurens, Spartanburg, Union, Cherokee,
York, Chester, Fairfield, and Newberry Counties), and
the Carolina terrane (Newberry, Fairfield, and Richland
Counties). Some gabbro and granite intrusions exist in
the subbasin; an especially large granite pluton occurs
in northeastern Union County and southern Cherokee
County.

Saprolite is as thick as 150 feet and serves as a medium
for the collection of rainfall and subsequent recharge to
fractures in the underlying crystalline rocks. The number
and size of fractures usually diminish with depth, and
crystalline-rock composition appears to have little effect
on well yields. The water supply from wells penetrating
these rocks is reliable but limited, and well yields are
usually less than 50 gpm (gallons per minute).

Topography also impacts wells yields. Valleys
provide basins that capture recharge water and commonly
are areas of rock weakness and more numerous fractures.
Wells in valleys tend to have larger yields than wells in
topographically high areas.

The full ground-water potential of the region is
not known, and specific aquifer or hydrogeologic units
are not well delineated. Generally, ground water in the
subbasin is somewhat limited but typically is present in
quantities adequate for domestic use. Average well yields
are about 18 gpm; however, wells that are carefully sited
with regard to topography and geology can produce much
more than the average. About 70 percent of reported wells

are 300 feet deep or less, although a few are deeper than
1,000 feet. The available data indicate that 100 to 250 feet
are optimum depths for maximum yields. Wells drilled
in crystalline-rock fracture zones can produce 100 to 300
gpm, whereas wells near the fringes of fracture zones
produce 2 to 50 gpm. Two geologic-core holes in Fairfield
County were drilled deeper than even the deepest water-
supply wells: the first well was deeper than 3,500 feet
and produced more than 1,100 gpm, and the second well
exceeded 3,900 feet and produced about 600 gpm. The
average and maximum well depths and well yields in the
subbasin sections of each county are listed in Table 6-5.
The table data indicate there generally is little difference
in the depths required of drilled bedrock wells if only
modest well yields are needed.

Table 6-5. Well depths and yields for drilled bedrock
wells in the Broad River subbasin

Well depth (feet) Well yield (gpm)
County
Average | Maximum | Average | Maximum

Cherokee 236 1,185 15 200
Chester 213 585 17 360
Fairfield 251 610 21 200
Greenville 265 1,085 17 200
Laurens 273 905 16 150
Lexington 274 325 26 40
Newberry 234 880 15 250
Richland 292 884 24 200
Spartanburg 278 1,200 20 370
Union 276 1,000 14 100
York 220 745 16 300

Bored wells represent about 11 percent of all water-
producing wells in the Broad River subbasin. They
commonly have a 24-inch diameter but range from 12
inches to 60 inches. The wells are generally shallow, do
not penetrate bedrock, and draw water from the saprolite.
Old hand-dug wells range from 8 feet to 100 feet in depth
and average 47 feet in depth. Yields are rarely reported by
drillers, but sustained yields are believed to be less than
5 gpm.

The northwestern area of Richland County in the
Broad River subbasin is underlain mostly by argillite of
the Carolina slate belt, but near the southeast edge of
the subbasin the bedrock is overlain by about 50 feet of
unconsolidated Middendorf sand, gravel, and clay. Rock-
well depths range from 100 to 884 feet deep, and yields
are 2 to 50 gpm.
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Ground-Water Quality

Chemical quality of the ground water in the Broad
River subbasin is generally good, although in some
areas the water is rather hard. Water from acidic rocks
such as granite, granite-gneiss, and mica-schist is soft,
slightly acidic, and contains low concentrations of TDS
(total dissolved solids). Water from hornblende, gneiss
or schist, diorite, gabbro, and diabase is slightly alkaline,
fairly hard, and relatively high in dissolved solids. This
water also can contain high amounts of dissolved iron.
Ground water in the subbasin has TDS concentrations
ranging from 8 to 658 mg/L (milligrams per liter); pH
ranges from 5.1 to 9.1, with a median of 6.8. The higher
pH values (above 7.5) are generally in the Charlotte
belt in Union County and in the Kings Mountain belt in

Cherokee County. Alkalinity ranges from 0.5 to 300 mg/L
(National Uranium Resource Evaluation program, 1997).

DHEC has found that Ra-226 and Pb-214
(radioactive isotopes of radium and lead) are present in
two wells in Jenkinsville (southern Fairfield County) and
that concentrations exceed acceptable drinking-water
standards. These wells are completed in rocks of the
Charlotte belt.

Water-Level Conditions

Ground-water levels are routinely monitored by DNR
and USGS in six wells in the Broad River subbasin to help
assess trends or changes in hydrologic conditions (Table
6-6). Water levels in these wells are often indicative of
local hydrologic conditions that impact the surface-water

Table 6-6. Water-level monitoring wells in the Broad River subbasin

Monitorin Latitude Land surface Depth (feet) to
Well number i g Longitude Aquifer Well location elevation screen top, bottom;
agency . :
(deg min sec) (feet) or open interval
3509 18 . 4 miles northeast of
CRK-74 USGS 3126 34 Crystalline rock Blacksburg 825 99-265
344027 . 6 miles north-north-
CTR-21 USGS 3124 55 Crystalline rock east of Carlisle 665 40-93
3454 16 . East Riverside Park,
GRV-2162 DNR 8215 49 Crystalline rock Greer 875 83-169
3509 38 Oak Grove Road Fire
GRV-3341 DNR 82 13 29 Shallow Station, Gowansville 1,030 70-80
3509 38 . Oak Grove Road Fire
GRV-3342 DNR 82 1329 Crystalline rock Station, Gowansville 1,030 132-334
34 5145 .
SPA-1581 USGS 30 50 29 Crystalline rock Croft State Park 605 54-225

* DNR, South Carolina Department of Natural Resources; USGS, United States Geological Survey

systems to which the ground water is connected. Changes
in observed water levels are almost always a reflection of
changes in above-ground hydrologic conditions.

Because ground-water use in this subbasin is very
limited, no areas within the subbasin are experiencing
significant water-level declines caused by overpumping.

WATER USE

Water-withdrawal information presented here is
derived from water-use data for the year 2006 that
were collected and compiled by DHEC (Butler, 2007)
and represents only withdrawals reported to DHEC for
that year. Water-use categories and water-withdrawal
reporting criteria are described in more detail in the Water
Use chapter of this publication.

Water use in the Broad River subbasin, exclusive of
hydroelectric power production, is summarized in Table
6-7 and Figure 6-4. Offstream water use in this subbasin
totaled 311,778 million gallons in 2006, ranking it third

among the 15 subbasins. Of this amount, more than 99
percent (310,485 million gallons) came from surface-water
sources and less than one percent (1,293 million gallons)
came from ground-water sources. Thermoelectric power
production accounted for 87 percent of this total, and
water supply accounted for 12 percent. Relatively small
amounts of water were also used for industry, mining, golf
courses, irrigation, and aquaculture. Consumptive use in
this subbasin is estimated to be 10,913 million gallons, or
about 4 percent of the total offstream use.

The Virgil C. Summer Nuclear Station, located on
Lake Monticello in Fairfield County, about 26 miles
northwest of Columbia, is the only thermoelectric power
plant in the subbasin. It is jointly owned by SCE&G and
the South Carolina Public Service Authority (Santee
Cooper) and is operated by SCE&G. It contains one
turbine that has a capacity of 953.9 MW (megawatts). In
2006, the facility used 271,236 million gallons of water
for cooling and steam.
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Table 6-7. Reported water use in the Broad River subbasin for the year 2006 (modified from Butler, 2007)

Surface water Ground water Total water
Water-use Percentage of Percentage of
e e e Percentage of
category Million gallons | total surface- | Million gallons | total ground- | Million gallons
total water use
water use water use
Aquaculture 35 0.0 0 0.0 35 0.0
Golf course 644 0.2 25 1.9 669 0.2
Industry 1,259 0.4 87 6.7 1,346 0.4
Irrigation 137 0.0 5 0.4 143 0.1
Mining 0 0.0 982 76.0 982 0.3
Other 0 0.0 0 0.0 0 0.0
Thermoelectric power 271,236 87.4 0 0.0 271,236 87.0
Water supply 37,173 12.0 194 15.0 37,367 12.0
Total 310,485 1,293 311,778

Water-supply use in the Broad River subbasin totaled
37,367 million gallons in 2006, which ranked it second
behind the Saluda River subbasin. Surface water accounted
for 37,173 million gallons (99.5 percent) and ground water
for 194 million gallons (0.5 percent). The largest surface-
water system was the city of Columbia, which withdrew
12,096 million gallons from the Columbia Canal on Broad
River. Columbia’s other water-supply facility is in the
Saluda subbasin at Lake Murray. The city of Spartanburg
withdrew 12,092 million gallons from Lake Bowen, Lake
Blalock, and Municipal Reservoir #1. Other systems of
note include Greer Commission of Public Works (2,883
million gallons from the South Tyger River), Gaftney
Board of Public Works (2,582 million gallons from Lake
Welchel and Broad River), and Startex-Jackson-Wellford-
Duncan Water District (2,454 million gallons from Lyman
Lake on the Middle Tyger River). Despite its limited
availability, ground water is used by several smaller water-
supply systems. Jenkinsville Water District had the largest
ground-water system in the subbasin, with a withdrawal of
49 million gallons from the crystalline rock aquifer.

Industrial water use was 1,346 million gallons in
2006. Of this amount, 1,259 million gallons were from
surface-water sources (94 percent) and 87 million were
from wells (6 percent). Milliken & Company in Cherokee
County and Cone Mills Corp. in Union County were
among the largest users in the subbasin, withdrawing 621
and 458 million gallons, respectively.

Mining water use was 982 million gallons in the
subbasin, all of it ground water. All of the water was pumped
at the Martin Marietta Aggregates quarry in Columbia to
dewater the quarry. Golf-course water use was 669 million
gallons, ranking it fourth among the 15 subbasins in this
category. Most of the water used was surface water (96
percent). Of the seventeen golf courses reporting water use
in 2006, the Cliffs at Glassy in Greenville County was the
largest user, withdrawing 274 million gallons.

Eight hydroelectric facilities operating in this
subbasin reported total instream water use of 3,098,700
million gallons in 2006 (see Table 6-3). The largest water
use was by the Fairfield Pumped Storage facility, which
is owned and operated by SCE&G and is located at Lake
Monticello in Fairfield County off the main stem of the
Broad River. Water that is released from the lake to produce
hydroelectric power flows into Parr Shoals Reservoir,
where it can then be pumped back into Lake Monticello
and reused. In 2006, the facility used 1,920,104 million
gallons of water, second only to Duke Energy’s pumped-
storage facility at Lake Jocassee in the Upper Savannah
subbasin. Water is also released through turbines at Parr
Shoals Reservoir to produce hydroelectric power. The
amount of water used at Parr Shoals was 593,019 million
gallons. Together, the two facilities operate 14 turbines
and have a capacity of about 525 MW. SCE&G also owns
and operates the Neal Shoals facility on the Broad River,
which contains four turbines and has a capacity of 5.2
MW. It used 326,592 million gallons in 2006.

Duke Energy owns and operates the Gaston Shoals
and Ninety-Nine Islands hydroelectric facilities located
on the Broad River in Cherokee County. Gaston Shoals
used 213,600 million gallons and Ninety-Nine Islands
used 32,949 million gallons in 2006. The two plants house
10 turbines with a total capacity of 24.7 MW. Lockhart
Power Company owns and operates two hydroelectric
facilities, the Lockhart plant on the Broad River in Union
County, and the Pacolet plant on the Pacolet River in
Spartanburg County. The Lockhart plant used 583 million
gallons and the Pacolet plant used 35 million gallons. The
plants operate seven turbines with a capacity of 18.8 MW.
The city of Spartanburg Commissioners of Public Works
operates a small 1 MW unit at Lake Bowen in Spartanburg
County. It used 11,818 million gallons in 2006.
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Figure 6-4. Reported water use in the Broad River subbasin for the year 2006 (modified from Butler, 2007).
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SALUDA'RIVER SUBBASIN

SALUDA RIVER SUBBASIN

The Saluda River subbasin is a long, narrow basin
transecting the Blue Ridge and Piedmont of South Carolina
and extending southeast to the Fall Line in the central
part of the State. With a northwest-southeast orientation,
the subbasin shares a common northern boundary with
North Carolina on the north and encompasses parts of 12
South Carolina counties, including most of Greenville,
Greenwood, Laurens, Newberry, and Saluda Counties, and
smaller parts of Abbeville, Aiken, Anderson, Edgefield,
Lexington, Pickens, and Richland Counties (Figure 6-5).
The subbasin area is approximately 2,505 square miles,
8.1 percent of the State.

DEMOGRAPHICS

The year 2000 population of the subbasin was
estimated at 541,600, which was 13.5 percent of the State’s
total. The greatest population growth by the year 2020 is
anticipated in Lexington County (34 percent), Pickens
County (28 percent), and Aiken County (25 percent).
Aiken, Anderson, Lexington, and Richland Counties are
classified as urban, and Saluda County is classified as
very rural.

The major cities and population centers include:
Greenville (about 300,000 in the urban area), Greenwood
(22,071), Easley (17,754), Laurens (9,916), Newberry
(10,580), Simpsonville (14,352), and Mauldin (15,224).
The major urban center of Columbia is immediately
outside the eastern boundary.

There are four subbasin counties with a year-2005 per
capita income above the State’s average of $28,285: Aiken,
Greenville, Lexington, and Richland. The 1999 median
household income ranged from $44,659 in Lexington
County to $32,635 in Abbeville County. Only four of the
subbasin’s 12 counties have median household incomes
above the State average of $37,082.

During 2000, the counties of the subbasin had
combined annual-average employment of non-agricultural
wage and salary workers of 275,000. Labor distribution in
the subbasin counties included management, professional,
and technical services, 30 percent; sales and office, 25
percent; production, transportation, and materials moving,
21 percent; service, 13 percent; construction, extraction,
and maintenance, 10 percent; and farming, fishing, and
forestry, 1 percent. In the sector of manufacturing and
public utilities, the average annual product value of the
area was $29.9 billion in 2000.

Agriculture-related production played a relatively
modest role in the subbasin’s economy. Crop and livestock
production generated $414 million, with Lexington and
Saluda Counties having product values of $87 million and
$67 million, respectively. The delivered value of timber
exceeded $270 million in 2001, with Newberry County
generating more than $40 million (South Carolina Budget
and Control Board, 2005).

SURFACE WATER
Hydrology

The Saluda River is the major watercourse in the
subbasin. This stream has its headwaters in the Blue
Ridge physiographic province of South Carolina, and it
flows southeasterly across the Piedmont before joining the
Broad River to form the Congaree River near Columbia.
Major tributaries include the Reedy River, Rabon Creek,
Little River, Bush River, and Little Saluda River. These
streams serve water-use needs for the cities of Greenville,
Greenwood, and Laurens.
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Figure 6-5. Map of the Saluda River subbasin.
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A 5-mile segment of the Middle Saluda River in
Greenville County became the first river protected under
the Scenic Rivers Program in South Carolina in 1978. In
addition, a 10-mile segment of the Saluda River from one
mile below the Lake Murray Dam to its confluence with
the Broad River was designated as a State Scenic River
in 1991.

Streamflow is presently monitored at 13 sites, 6 on
the Saluda River and 7 on tributary streams (Figure 6-5).
Streamflow statistics for these gaging stations and 9

discontinued stations a