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Introduction

The South Carolina Department of Health and Environmental Control (SCDHEC) initiated its
first watershed planning activities as a result of a U.S. Environmental Protection Agency (USEPA)
grant in June of 1972. These activities were soon extended by §303(e), "Federal Water Pollution
Control Act Amendments of 1972", U.S. Public Law 92-500. In 1975, the SCDHEC published basin
planning reports for the four major basins in South Carolina. The next major planning activity
resulted from §208 of the Federal Water Pollution Control Act, which required states to prepare
planning documents on an areawide basis. Areawide plans were completed in the late 1970’s for the
five designated areas of the State and for the nondesignated remainder of the State. To date, these
plans or their updated versions have served as an information source for water quality management.

During the past decade, special water quality initiatives and Congressional mandates have
diverted attention and resources from comprehensive water quality assessment and protection. The
Bureau of Water Pollution Control initiated watershed planning to reemphasize a coordinated
approach to river basin development and water quality management. Watershed-based management
allows the Department to address Congressional and Legislative mandates in a coordinated manner
and to better utilize current resources. The watershed approach also improves communication

between the Department, the regulated community, and the public on existing and future water quality
issues (SCDHEC 1991a).

Purpose of the Watershed Water Quality Management Strategy

By definition, a watershed is a geographic area into which the surrounding waters,
sediments, and dissolved materials drain, and whose boundaries extend along surrounding topographic
ridges. Watershed-based water quality management recognizes the interdependence of water quality
related activities associated with a drainage basin including: monitoring, problem identification and
prioritization, water quality modelling, planning, permitting, and other activities. The Bureau of
Water Pollution Control’s Watershed Water Quality Management Program integrates these activities
by watershed, resulting in watershed management plans and implementation strategies that
appropriately focus water quality protection efforts. While an important aspect of the strategy is
water quality problem identification and solution, the emphasis is on problem prevention.

Five major drainage basins divide the State along hydrologic lines and serve as management
units. A Watershed Water Quality Management Strategy will be created for each of the five basins
and will be updated on a five-year rotational basis. This will allow for effective allocation and
coordination of water quality activities and efficient use of available resources. The watersheds

described in this strategy document focus on the Savannah-Salkehatchie Basin, which will be updated
in 1997.



The watershed-based strategy fulfills a number of USEPA reporting requirements including
various activities under §303(d), §305(b), §314, and §319 of the Clean Water Act (CWA). Section
303(d) identifies waters located within a watershed which do not meet applicable water quality
standards and indicates where total maximum daily load (TMDL) development is applicable. Section
305(b) requires that the State biennially submit a report that includes a water quality description and
analysis of all navigable waters to estimate environmental impacts. The Clean Lakes section (§314)
requires that the State submit a biennial report that identifies, classifies, describes and assesses the
status and trends in water quality of publicly owned lakes. The watershed plan is a logical
evaluation, prioritization, and implementation tool for nonpoint source (§319) requirements.
Nonpoint source best management practices (BMPs) can be selected by identifying water quality
impairments and necessary controls, while considering all the activities occurring in the drainage
basin.

The strategy also allows for more efficient issuance of National Pollutant Discharge
Elimination System (NPDES) and State wastewater discharge permits. Proposed permit issuances
within a watershed will be consolidated and presented to the public in groups, rather than one at a

time, allowing the Department to realize a resource savings, and the public to realize an information

advantage.



Watershed Description

The Savannah-Salkehatchie Basin incorporates some 5 million acres and 60 watersheds
within the State of South Carolina. The Savannah River Watershed incorporates areas within the
States of North Carolina, Georgia, and South Carolina, approximately 10,000 square miles, thus
ranking it among the major watersheds of the Southeast. Geographic regions included in the
Savannah River Watershed range from the Blue Ridge (mountain) through the Piedmont, and the
Upper and Lower Coastal Plains to the Coastal Zone.

The Tallulah River and Chattooga River, originating in Georgia and North Carolina,
respectively, join to form the Tugaloo River on the South Carolina/Georgia State border. The
Horsepasture River flows into the Toxaway River which flows over the North Carolina State
boundary into South Carolina, where it merges with the Whitewater River and Thompson River to
form Lake Jocassee, the Keowee River and eventually Lake Keowee. The Seneca River flows out of
Lake Keowee to converge with the Tugaloo River and form the headwaters of the Savannah River,
which serves as the physical boundary between the States of South Carolina and Georgia. The
Savannah River then flows through Lake Hartwell, Lake Richard B. Russell, and Lake Thurmond and
empties into the Atlantic Ocean at the port city of Savannah, Georgia.

The portion of the Savannah River Watershed within South Carolina as described in
Watershed Management Units 0101, 0102 and 0103, encompasses 2,983,612 acres of which 4% is
urban land, 15% is agricultural land, 14% is scrub land, 1% is barren land, 57% is forested land, 4%
is forested wetland, 1% is nonforested wetland, and 4% is water (SCLRCC 1990). The urban land
percentage is comprised chiefly of the Cities of Anderson, Aiken, and North Augusta.

The Salkehatchie River Watershed is contained within South Carolina and is described in
Watershed Management Unit 0104. The Salkehatchie River Watershed originates in the Sandhills
region and flows through the Lower Coastal Plain and Coastal Zone regions. The Salkehatchie River
joins with the Little Salkehatchie River to form the Combahee River, which empties into St. Helena
Sound and the Atlantic Ocean. Also included in the Watershed are drainages from the Ashepoo
River, the Coosawhatchie River, Broad River, and the New River. The entire watershed
encompasses 2,127,766 acres of which 3% is urban land, 15% is agricultural land, 14% is scrub
land, 0.4% is barren land, 35% is forested land, 16% is forested wetland, 10% is nonforested
wetland, and 7% is water (SCLRCC 1990). The urban land percentage is comprised chiefly of Hilton
Head Island and the Beaufort area.



Program Area Descriptions

Water Quality
Monitoring Overview

In an effort to evaluate the State’s water quality, the Department operates a permanent
Statewide network of primary ambient monitoring stations and flexible, rotating secondary and
watershed monitoring stations (SCDHEC 1992a). The ambient monitoring network is directed
towards determining long-term water quality trends and identifying locations in need of additional
monitoring efforts.

The monitoring data are also used in the process of formulating permit limits for wastewater
discharges with the goal of maintaining State and Federal water quality standards and criteria in the
receiving streams. These standards and criteria define the instream chemical concentrations which
provide for protection and reproduction of aquatic flora and fauna, support the use classification of
each waterbody, and serve as instream limits for the regulation of wastewater discharges or other
activities. In addition, these data are used in the preparation of the biennial §305(b) report to
Congress, which summarizes State waters with respect to use classification attainment by comparing
the ambient monitoring network data to the State Water Quality Standards. The ambient monitoring
network, as a program, involves sampling a wide range of media and analyzing them for the presence
or effects of contaminants.

The SCDHEC Water Quality Monitoring Network is comprised of three station types:
primary, secondary, and watershed stations. Primary stations are sampled on a monthly basis year
round, and are located in high water-use areas or as background stations upstream of high water-use
areas. The primary station network is operated statewide, and is very static from one year to the
next. The primary network is best suited to detecting long term trends, and receives the most
extensive parameter coverage.

Secondary stations are sampled monthly from May through October within the Target Basin,
as well as selected areas outside the Basin. Secondary stations are located in areas where specific
monitoring is warranted because of point source discharges, or areas with a history of water quality
problems. Secondary station parameter coverage is less extensive and more flexible than primary or
watershed station coverages. The number and locations of secondary stations have greater annual
variability than do those in the primary station network.

Watershed stations are sampled on a monthly basis, year round, during the year of focus for
that watershed; additional watershed stations may be sampled monthly from May through October to
augment the secondary station network. Watershed stations are located to provide more complete and

representative watershed coverage within the larger drainage basin for the identification of additional



monitoring needs. The parameter coverage of watershed stations is more extensive and consistent
than secondary stations, but not as cxtensive as primary stations.

Ambient monitoring data from 59 primary stations and 46 secondary stations were reviewed
for the Savannah-Salkehatchie Watershed. In addition, data were included from four inactive stations,
which had extensive data for the time period reviewed. There were no watershed stations established
for the current assessment; however, these stations will be established and included in the 1997
assessment update.

Monthly, quarterly or annual water column grab samples are used to establish representative
physical conditions and chemical concentrations in the waterbodies sampled. This information is
considered to represent "average" conditions related to the highly variable nature of flowing water
situations. Water flows continuously and discrete inputs quickly proceed downstream. The
immediate instream chemical concentrations resulting from nonpoint source inputs due to rain or from
point source inputs of a variable nature are seldom measured. Routine sampling events rarely
coincide with the time of the release; and the inputs may be undetectable by the monthly collection.

Many pollutants may be coraponents of point source discharges, but may be discharged ina
discontinuous manner, or at such low concentrations that water column sampling for them is
impractical. Some pollutants are also common in nonpoint source runoff, reaching waterways only
after a heavy rainfall; therefore, the best media for the detection of chemicals are sediment and fish
tissue, in which they may accumulate over time. Their impact may also be manifested in the
macroinvertebrate community.

Aquatic sediments represent a historical record of chronic conditions existing in the water
column. Pollutants bind to particulate organic matter in the water column and settle to the bottom
where they become part of the sediment "record". This process of sedimentation not only reflects the
impact of point source discharges, but also incorporates nonpoint source pollution washed into the
stream during rain events. As a result, contaminant concentrations originating from irregular and
highly variable sources are recorded in the sediment. The sediment concentrations at a particular
location do not vary as rapidly with time as do the water column concentrations. Thus, the sediment

record may be read at a later time, unrelated to the actual release time.

Classified Waters, Standards, and Natural Conditions
The waters of the State have been classified in regulation based on the desired uses of each
waterbody. State Standards for various parameters have been established to protect all uses within

each classification. The water-use classifications (SCDHEC 1992b) are as follows.

Class ORW, or "outstanding resource waters", are freshwaters or saltwaters which constitute an
outstanding recreational or ecological resource, or those freshwaters suitable as a source for drinking
water supply purposes, with treatment levels specified by the Department.



Class FW, or "freshwaters", are suitable for primary and secondary contact recreation and as a
source for drinking water supply, after conventional treatment, in accordance with the requirements of
the Department. These waters are suitable for fishing, and the survival and propagation of a balanced
indigenous aquatic community of fauna and flora. This class is also suitable for industrial and
agricultural uses.

Class Trout Waters is comprised of three types of water:
trout natural waters, which are freshwaters suitable for supporting reproducing trout
populations and a cold water balanced indigenous aquatic community of fauna and flora,

trout put, grow and take waters, which are freshwaters suitable for supporting the growth
of stocked trout populations and a balanced indigenous aquatic community of fauna and flora,

trout put and take waters, which are protected by the standards of Class FW.

Class SA comprises "tidal saltwaters"” suitable for primary and secondary contact recreation, crabbing
and fishing. The waters are not protected for harvesting of clams, mussels, or oysters for market
purposes or human consumption. The waters are also suitable for the survival and propagation of a
balanced indigenous aquatic community of marine fauna and flora.

Class SB are "tidal saltwaters” suitable for the same uses listed in SA. The difference between the
Class SA and SB saltwater concerns the DO limitations. Class SA waters must maintain daily DO
averages not less than 5.0 mg/l, with a minimum of 4.0 mg/l, and Class SB waters maintain DO
levels not less than 4.0 mg/l.

Class SFH, or "shellfish harvesting” waters, are tidal saltwaters protected for shellfish harvesting,
and are suitable also for uses listed in Classes SA and SB.

The Standards are used as instream water quality goals, and shall not be violated due to
wastewater discharge. Using mathematical Wasteload Allocation Models, the impact of a wastewater
discharge on a receiving stream, where flow is unregulated by dams, is predicted using 7Q10
streamflows. These predictions are then used to set limits for different pollutants on the National
Pollutant Discharge Elimination System (NPDES) permits issued by the Department. The NPDES
permit limits are set so that, as long as a permittee (wastewater discharger) meets the established
permit limits, the discharge will not be the cause of a standards violation in the receiving stream. All
discharges to the waters of the State are required to have an NPDES permit and must abide by those
limits, under penalty of law.

The classification of a waterbody can be upgraded as uses and conditions change. Such a
reclassification must be approved by the State Legislature. The most significant result of such a
reclassification is the tightening of permit limits on the NPDES permitted discharges to the waterbody
to protect the upgraded uses. In this way, existing conditions can also be protected against future

developmental impacts. Classifications cannot be downgraded.
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If a waterbody does not meet the Standards for a particular classification, it does not
necessarily mean that the waterbody is polluted or of poor water quality. Classifications are based on
desired uses, not on natural or existing water quality. Natural conditions may prevent a waterbody
from meeting the water quality goals as set forth in the standards. Actual water quality in a
waterbody has no bearing on its classification. Classification is strictly a legal means to obtain the
best available treatment of discharged wastewater to protect desired uses. The classification or
reclassification of a stream does not necessarily mean that water quality in the stream will ever meet
the applicable State Standards.

Under USEPA guidance, a waterbody can fail to meet Standards due to natural causes, and
still meet its use classification. Certain types of waterbodies (i.e. swamps, black water rivers, lakes,
tidal creeks) may violate Standards as a result of natural processes, and have nothing to do with point
source or nonpoint source discharges. Several such waterbodies have been given site specific
Standards variances (SCDHEC 1992b).

Water Quality Parameters
DISSOLVED OXYGEN

Oxygen is essential for the survival and propagation of aquatic organisms. If the amount of
oxygen dissolved in water falls below the minimum requirements for survival, aquatic organisms or
their eggs and larvae may die. A fish kill is a more severe example. Dissolved oxygen (DO) varies
greatly due to natural phenomena, resulting in daily and seasonal cycles. Different forms of pollution
also can cause declines in DO.

The natural diurnal (daily) cycle of DO concentration is well documented. Dissolved Oxygen
concentrations are generally lowest in the morning, climbing throughout the day and peaking near
dusk, then steadily declining during the hours of darkness. Changes in DO levels can result from
temperature changes or the activity of microscopic plants (algae or phytoplankton) present in a
waterbody. Photosynthesis by phytoplankton releases oxygen during the day, which results in a rise
in DO. In the dark, respiration consumes DO and lowers the concentration.

There is also a seasonal DO cycle in which concentrations are greater in the colder, winter
months and lower in the warmer, summer months. Secondary stations are only sampled during
summer months when water temperatures are elevated and DO concentrations are depressed, resulting
in higher percentages of DO values below Standards, since there are no high winter values.
Streamflow (in freshwater) is lower during the summer, which greatly affects flushing, reaeration,
and the extent of saltwater intrusion.

When comparing the SCDHEC data to DO standards, it is necessary to consider several
extenuating circumstances that contribute to apparent noncompliance. The SCDHEC sampling

protocols are biased to approximate worst case conditions resulting from the combination of the tidal,
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diurnal, and seasonal cycles. Samples are collected as a single instantaneous grab sample, which is
not truly representative of the daily average used as the criterion for most classifications.

Special studies are conducted in summer months to document worst case conditions. This
results in many more samples than usual being collected during the crucial summer months, and a
higher percentage of DO excursions, especially at the secondary stations. It is essential to examine
the data to ascertain such patterns of excursions before summarily concluding that the indicated
violations constitute poor water quality. The impact of biased sampling protocols must also be

weighed as a factor in instances of nonsupport of classified uses.

BIOCHEMICAL OXYGEN DEMAND

Five-day biochemical oxygen demand (BOD;) is a measure of the amount of dissolved oxygen
consumed by the decomposition of carbonaceous and nitrogenous matter in water over a five-day
period. The BOD; test indicates the amount of biologically oxidizable carbon and nitrogen that is
present in wastewater or in natural water. Matter containing carbon or nitrogen uses dissolved
oxygen from the water as it decomposes, which can result in a DO decline.

The quantity of BOD; discharged by point sources is limited through the National Pollutant
Discharge Elimination System (NPDES) permits issued by the Department. The discharge of BOD;

from a point source is restricted by the permits so as to maintain the applicable standard.

PH

The hydrogen ion activity in a water sample is defined as the "pH", and is used as a measure
of the acidity or alkalinity of the water. The pH scale ranges from O to 14 standard units (SU). A
pH of 7 is considered neutral, with values less than 7 being acidic, and values greater than 7 being
basic (or alkaline). pH may vary from the ranges specified in the standards due to a variety of
natural causes. Low pH values are found in natural waters rich in dissolved organic matter,
especially in Coastal Plain swamps and black water rivers. The tannic acid released from the
decomposition of vegetation causes the tea coloration of the water and low pHs.

High pH values in lakes during warmer months may be due to high phytoplankton (algae)
levels. Continuous creek flushing prevents the development of significant phytoplankton populations.
Most phytoplankton are dormant during the cold winter months; and populations begin to increase as
the water warms in the spring. The relationship between phytoplankton and pH is well established.
Daily cycles in pH are common in waters with significant phytoplankton populations. Photosynthesis
by phytoplankton consumes carbon dioxide during the day releasing carbonate, which results in a rise
in pH. In the dark, respiration releases carbon dioxide and lowers pH. Soft water lakes and ponds
may reach a pH of 9-10 SU during periods of intense photosynthesis when large phytoplankton
populations are present; hence, excursions of pH beyond Standards may be the result of natural

conditions.
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FECAL COLIFORM BACTERIA

Coliform bacteria are present in the digestive track and feces of all warm-blooded animals,
including humans, poultry, livestock, and wild game species. Fecal coliform bacteria are themselves
generally not harmful, but their presence in surface waters may be serious due to their association
with sewage or animal waste. At present, it is difficult to distinguish between waters contaminated by
animal waste and those contaminated by human waste.

Diseases that can be transmitted to humans through water contaminated by improperly treated
human or animal waste are the primary concern. Fecal coliform bacteria are able to survive in water
and are usually more numerous than waterborne disease producing organisms (pathogens). Therefore,
it is best to test for fecal coliform bacteria as an indicator of possible fecal contamination than to try
to isolate the relatively few pathogens which may be present in water.

Public health studies have established a correlation between fecal coliform numbers in
recreational and drinking waters, and the risk of adverse health effects. Based on these relationships,
the USEPA and SCDHEC have developed enforceable standards for surface waters to protect against
adverse health effects from various recreational or drinking water uses. Proper waste disposal or

sewage treatment prior to discharge to surface waters minimizes this type of pollution.

NUTRIENTS

‘Nutrients’, in terms of environmental water quality, usually refers to phosphorus and
nitrogen, which are primary requirements for the growth and reproduction of aquatic plaats. Oxygen
demanding materials and nutrients are the most common constituents discharged to the environment
by man’s activities, through wastewater facilities and by agricultural, residential, and stormwater
runoff. In general, increasing nutrient concentrations are undesirable because of the potential for
accelerated growth of aquatic vegetation and algal blooms which may, in turn, deplete dissolved
oxygen and result in fish kills.

The forms of nitrogen routinely analyzed at SCDHEC stations are ammonia (NH,/NH,), total
Kjeldahl nitrogen (TKN), and nitrite-nitrate nitrogen (NO,/NQ;). TKN assays the amount of organic
nitrogen and ammonia in a sample. Nitrate is the product of aerobic decomposition of ammonia, and
is a primary aquatic plant nutrient. Total phosphorus (TP) is measured to determine the phosphorus
concentration of surface waters. This test includes all of the various forms of phosphorus (organic,
inorganic, dissolved, particulate) present in a sample.

There are no official standards or criteria for nutrients in water. However, the USEPA has
issued recommendations for total phosphate phosphorus concentrations in order to limit
eutrophication. High densities of phytoplankton can cause fluctuations of pH and DO beyond
standards. Since these are only recommendations, and not a true criterion for use in evaluating water

quality, it is difficult to determine the significance of elevated TP values. Because TP includes all
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forms of phosphorus, including that incorporated into algal biomass, it would be necessary to consider

biological data to properly assess the implications of observed concentrations.

HEAVY METALS

The USEPA’s heavy metals criteria are based on the acid-soluble fraction of metals in water;
however, there is no USEPA accepted analytical method for acid-soluble metals analysis. The
analysis used by the Department measures total metal concentration, which is a relatively conservative
approach, since the total metal concentration is always greater than the acid-soluble fraction. This
approach is recommended by the USEPA in the absence of acid-soluble methods, and estimates worst
case conditions, resulting in the detection of many more excursions beyond criteria than if only the
acid-soluble fraction were measured.

Most heavy metal criteria are calculated for Class FW from formulas using water hardness.
The formulas used to calculate criteria values are constructed to apply to the entire United States,
including Alaska and Hawaii. As with all the USEPA criteria, there is also a large margin of safety
built into the calculations. The applicability of the hardness based criteria derived from the USEPA
formulas to South Carolina waters has been a subject of much discussion. Hardness values vary
greatly nationwide, with South Carolina representing the lowest end of the hardness range (statewide
average value is approximately 18 mg/l).

Representatives of the USEPA Region IV standards group have stated that no toxicity data for
hardness values less than 50 mg/l were used in the development of the formulas. They have
expressed reservations about the validity of the formulas when applied to hardness values below 50
mg/l. Based on this opinion, South Carolina’s State Standards for metals are based on a hardness of
50 mg/l for waters where hardness is 50 mg/l or less, resulting in several criteria values below the
Department’s current analytical detection limits. Therefore, any detectable concentration of cadmium,
copper or lead is an excursion beyond recommended criteria.

The SCDHEC monitoring data has historically indicated that zinc and copper levels in South
Carolina waters are elevated relative to USEPA criteria, apparently a statewide phenomenon in both
fresh and salt waters, and possibly resulting from natural conditions. These levels do not appear to
adversely affect state fisheries, which suggests that the levels are the result of long-term local
conditions to which the fauna have adapted, as opposed to point source pollution events.

It is difficult to assess the significance of heavy metals excursions because of the questionable
applicability of the formulas at low hardness values, the occurrence of calculated criteria below
present detection limits, and the fact that criteria are based on acid-soluble metals, with the

Department employing the more conservative analysis for total metals.
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Methodology

At the majority of the SCDHEC’s monitoring stations, samples for analysis are collected as
single grab samples once per month, quarter or year, depending on the parameter. The USEPA does
not define the sampling method or frequency other than indicating that it should be "representative”.
The grab sample method is considered to be representative for the purpose of indicating excursions
relative to criteria, within certain considerations. A single grab sample is more representative of a
one-hour average than a four-day average, more representative of a one-day average than a one-month
average, and so on; thus, when inferences are drawn from grab samples relative to criteria, sampling
frequency and the intent of the standards must be weighed. When the sampling method or frequency
does not agree with the intent of the particular standard, any conclusion about water quality should be
considered as only an indication of conditions, not as a proven circumstance.

Dissolved oxygen, temperature, and pH are measured monthly at each station in situ
according to standard procedures (SCDHEC 1987) as dictated by their primary or secondary status.
At many stations, these parameters are sampled as a water column profile, with measurements being
made at a depth of 0.3 meters below the water surface and at one-meter intervals to the bottom. At
other stations, these parameters were measured only at a depth of 0.3 meters which is considered a
surface measurement. For the purpose of this assessment, only surface samples were used in the
trend analyses and Standards comparisons. All water and sediment samples were collected and
analyzed according to standard procedures (SCDHEC 1981, 1987).

Macroinvertebrate community structure is analyzed routinely at selected stations as a means of
detecting adverse biological impacts on the aquatic fauna of the state’s waters due to water quality
conditions which may not be readily detectable in the water column chemistry.

Results from water quality samples can be compared to State Standards and USEPA criteria,
with some restrictions due to time of collection and sampling frequency. For certain parameters, the
monthly sampling frequency employed in the ambient monitoring network is insufficient for strict
interpretation of the Standards. The time period used to assess Standards compliance was the last
complete five years of data. This time period was chosen because of subsequent assessments in the
basin that will be evaluated from the new data collected within the five years since the last
assessment.

For the Standards comparisons (Appendices A, B, C and D), columns headed with "EXC" are
the number of values exceeding the criterion. Columns headed "N" are the total number of surface
samples considered in the 1987-1991 time period. The "%" columns are the percentage of values
exceeding the criterion.

A dissolved oxygen criterion of 4 mg/l is used for Class SB, 6 mg/l for TPGT, and 5 mg/l
for all other Classes. An excursion is an occurrence of a DO concentration less than the appropriate
criterion. For fecal coliform bacteria, an excursion is an occurrence of a bacteria concentration
greater than 400 per 100 ml for all Classes. As per the latest 305(b) guidance, comparisons to the
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bacteria geometric mean standard were not considered appropriate based on sampling frequency and
the intent of the standard. For pH, there are several acceptable ranges applied depending on the
Class of water: 6-8 SU for TPGT; 6-8.5 SU for FW; 5-8.5 SU for FW*; and 6.5-8.5 for SFH, SA,
and SB. An excursion is a value outside of the appropriate range.

In general, support of aquatic life uses is determined based on the percentage of DO and pH
excursions, increases in water temperature due to heated effluents, and impacts to the
macroinvertebrate community. Support for recreational uses is based on the frequency of fecal
coliform bacteria excursions and the occurrence of bathing area closures. Class SFH standards for
the consumption of shellfish are more strict than the 400 per 100 ml figure used to evaluate
recreational use support. The decision to close an area to harvesting is made by SCDHEC’s Shellfish
Sanitation Section, based on a different system of monitoring stations and sampling frequency than
that of the ambient monitoring network (SCDHEC, 1992a). Fish/shellfish consumption use support is
determined by the occurrence of advisories or bans on consumption for a waterbody.

Specifically, for DO, pH and fecal coliform bacteria, an excursion percentage less than or
equal to 10 represents full support of uses. A percentage between 11 and 25 is considered partial
support of uses, unless excursions are due to natural conditions. A percentage greater than 25 is
considered to represent nonsupport of uses, unless excursions are due to natural conditions. For
aquatic life uses, even if chemical conditions indicate full support, a slightly impacted or moderately
impacted macroinvertebrate community reduces use support to partial or nonsupport status,
respectively. A fish consumption advisory or conditionally approved shellfish harvesting ' status
indicates partial use support, a consumption ban or shellfish harvesting closure indicates nonsupport
of uses. This is in keeping with the intent of the most recent USEPA 305(b) guidance.

Heavy metals and organic compounds in water and sediment were not used in the
determination of use support unless available biological data indicated an impact to biological
integrity. However, excursions of heavy metals above criteria for the protection of aquatic life and
human health are summarized in the appendices. The occurrence of ubiquitous elements or
compounds (such as zinc, copper, DDT, etc.) is not discussed unless the concentration is unusually
high, or the frequency of detection is high and in combination with other rarely detected pollutants.
The detection of any rare or unusual element or compound is indicated in the discussion.

Columns headed "AQ EXC" contain the number of values in excess of the aquatic life
criterion, and "HH EXC" are the number of values in excess of the human health criterion. The
column headed "N" is the total number of samples for the particular metal analyzed between 1987 and
1991. Not all metals have human health criteria. Blank cells for metals indicate no metals samples
collected at those stations during the period of review.

The USEPA criteria for heavy metals to protect aquatic life are specified as a four-day
average and a one-hour average (USEPA 1986). These criteria have been adopted as State Standards
(SCDHEC 1992b). Because of the quarterly sampling frequency for heavy metals, the USEPA
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advises against comparisons to chronic toxicity criteria (4-day average concentration); therefore, only
the one-hour average criterion for the protection of aquatic life was used in the water quality
assessment (Table 1). State Standards for human health for several heavy metals were also used in
the assessment.

Surface data from each station were analyzed for statistically significant long-term trends
(Appendices A, B, C and D) using a modification of Kendall’s tau (Bauer et al. 1984, Hirsch et al.
1982, Smith et al. 1982, Smith ef al. 1987). The modified Kendall test is a nonparametric test which
also removes seasonal effects. The basic methodology utilized was that of Smith et al. (1982).

Flows were not available for most stations; and the parametric concentrations were not flow-
corrected. Seasonal Kendall’s tau analysis was used to test for the presence of a statistically
significant trend of a parameter, either increasing or decreasing, from January 1980 through
December 1991. It indicates whether the concentration of a given parameter is exhibiting consistent
change in one direction over the specified time period.

A rigorous evaluation for trends in time-series data usually includes a test for autocorrelation.
The data were not tested for autocorrelation prior to the trend analysis. It was felt that
autocorrelation would not seriously compromise a general characterization of water quality trends
based on a twelve-year series of deseasonalized monthly samples.

“ Table 1. Metal Standards in Water (ug/l)

Present Detection Freshwater” Saltwater Human Health
Level 1-Hour Ave. 1-Hour Ave.

Cadmium 10.0 1.79 43.0 10.000
Chromium (VI) 10.0 16.00 1100.0 50.000
Copper 10.0 9.22 2.9
Lead 50.0 33.78 140.0 50.000
Mercury 0.2 2.40 2.1 0.153
Nickel 20.0 789.00 75.0 4584.000
Zinc 10.0 65.00 95.0
* Freshwater Standards based on a hardness of 50 mg/l as CaCO; where appropriate.

One of the advantages of the seasonal Kendall test is that values reported as being below

detection limits (DL) are valid data points in this nonparametric procedure, since they are all
considered to be tied at the DL value. When the DL changed during the period of interest, all values
were considered to be tied at the highest DL occurring during that period as suggested by Hirsch et
al. (1982). Since fecal coliform bacteria detection limits vary with sample dilution, there is no set
DL; therefore, for values reported as less than some number, the value of the number was used.
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Since it is possible to' measure concentrations equal to the value of the DL, values reported as <DL
were reduced by subtraction of a constant so that they would remain tied with each other, but be less
than the values equal to the DL.

Columns headed with "N" represent the number of samples utilized in the trend analyses. In
the other trend related columns: "D" indicates a statistically significant declining trend at an
experimentalwise rate (two-sided) of p < 0.1; "I" indicates a statistically significant increasing trend
at an experimentalwise rate (two-sided) of p < 0.1; "*" indicates no statistically significant trend at
p=0.1; and blanks indicate that there were insufficient data to perform a trend analysis. Trend
analyses for each station are discussed in the watershed narrative evaluations.

Water column and sediment data were reviewed for occurrences of toxic organic compounds.
Those detected repeatedly, or in the most recent sampling events, are discussed in the watershed

narrative evaluations. There are no standards or criteria for sediments.

Lake Water Quality Assessments

The Clean Lakes Program was established under §314(a) of the Clean Water Act of 1972,
with the purpose of implementing methods and procedures to control sources of pollution affecting
water quality in publicly-owned freshwater lakes and to restore deteriorated lakes. Specifically, Lake
Water Quality Assessments, conducted under §314, identify and classify the trophic condition of
publicly-owned and accessible freshwater lakes, establish procedures and methods to control lake
pollution sources and to restore water quality, list and describe impaired lakes, and assess the status
and trends of lake water quality. Through the Clean Lakes Program, the USEPA provides technical
and financial assistance to the State to assess, protect and restore lake water quality. The following
classification system was used to determine degree of eutrophication within the State’s lakes and to
direct focus appropriately, whether for preservation, protection or restoration (SCDHEC 1991b).

Water Quality Category I describes lakes with excessive nutrients, high productivity, the
susceptibility to nuisance macrophyte growth, algal blooms, and/or high turbidity; further study is
recommended.

Water Quality Category II describes lakes with intermediate water quality, possible susceptibility to
degradation; protection is recommended.

Water Quality Category III describes lakes with the highest water quality; preservation is
recommended.
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Water Supply

Surface water intakes for drinking water are permitted by SCDHEC for municipalities.
Surface water intakes for industrial purposes are permitted by SCWRC. Intake location and the
volume removed from a stream are included for appropriate watersheds for both drinking water and

industrial usages.

Wetlands

The wetlands component of the WWQMS for the Savannah-Salkehatchie Basin will be
completed during 1993; and, though not included in this document, it will be available prior to the
assessment update. The wetlands component will involve three program areas: outstanding resource
waters (ORW), Section 401 certification compliance, and NPDES permit appraisal (SCDHEC 1992c).
In cooperation with the S.C. Land Resources Conservation Commission (SCLRCC), Landsat
Thematic Mapper (TM) satellite image data will provide an inventory of wetlands in the basin and an
image-based geographical information system (GIS) for subsequent monitoring and tracking efforts.

The list of outstanding resource waters will be refined to include the wetlands in the basin that
qualify for, and should be afforded, the highest level of protection. The compliance rates of the 401
water quality certifications will be examined for noncompliance, since many projects may not comply
with their requirements and may directly or indirectly damage wetland ecosystems as a result, thus
defeating the certification program’s objectives.

The wetlands program would evaluate NPDES dischargers to defined channels, swamps or
very small crecks to determine if overall water quality could be enhanced and environmental impacts
reduced. Dischargers would have fewer possible negative environmental impacts if their effluents
were diverted into the surrounding wetlands for assimilation and processing, a natural function of

wetlands.

Point Source Contributions
Wasteload Allocation Process

Need for a wasteload allocation is initiated by a request from a potential facility to discharge
or from an existing discharger to increase its load. The ability of a stream to assimilate oxygen
demanding substances is directly related to its physical and chemical characteristics above and below
the discharge point. Mathematical modelling techniques are developed to best estimate this capacity.
Model outputs provide the basis for permit limits for oxygen demanding substances. The
Department’s modelling staff may request additional monitoring data depending on the level of the
model required. Model derived discharge limits are provided for use in writing the discharge

permits. Department staff determine whether the receiving waters are water quality or effluent
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limited and selects the appropriate definition. Streams modelled for this assessment are illustrated in

the graphical section before each watershed management unit discussion.

TMDL Definition

A Total Maximum Daily Load (TMDL) is the calculated maximum permissible poliutant
loading to a water body at which water quality standards are maintained. The load allocation is that
portion of the receiving water’s loading capacity attributed to nonpoint or background sources; and
the waste load allocation is the portion of capacity attributed to point sources. The Total Maximum
Daily Load is, then, the sum of load allocations and waste load allocations, and a margin of safety.

TMDLs form links between water quality standards and point and nonpoint source controls.
In water quality impaired areas, the TMDL process provides a mechanism to integrate management of
point and nonpoint source pollution. Section 303(d) of the Clean Water Act requires states to identify
waters that are water quality impaired, whether as a result of nonattainment of point or nonpoint
source related water quality standards, or if controls more stringent than minimums set in effluent
guidelines are deemed necessary. Where applicable, TMDLs are to be developed by the states in
order to achieve nonattained water quality uses, and results are submitted to USEPA for approval.

The §303(d) list of waterbodies that may requirec TMDL development is documented in the
current §305(b) Report (SCDHEC 1992d), and is included in the appropriate watershed descriptions.
TMDLs will be developed for waterbodies included on the §303(d) high priority list. Section 304(1)
of the Act requires all States to identify all point sources discharging any toxic pollutant that is
believed to be impairing stream water quality and to indicate the amount of the toxic pollutant
discharged by each source. The §304(1) short list of point source concerns for toxic ¢ffluent is
documented in the previous §305(b) Report (SCDHEC 1990), and is also included in the appropriate
watershed descriptions.

A completed draft permit is sent to the permittee, the SCDHEC District office, and ifitisa
major permit, to the USEPA to be certified. When the permit draft is finalized, it is put on public
notice. Comments from the public are considered and, if requested, a public hearing may be
arranged. Both oral and written comments are collected at the hearing, and after considering all
information, the Department staff makes the decision whether to issue the permit as drafted, issue a
modified permit, or to deny the permit. Everyone who participated in the process receives a copy of
the final staff decision. Minor permits will be grouped by watershed and publicly reviewed together;
major permits will individually stand public review. Staff decisions may be appealed according to

procedure in Regulation 61-72.

Permitting Strategy
The Domestic Wastewater Division and the Industrial and Agricultural Wastewater Division
are responsible for drafting and issuing NPDES permits. All NPDES permits in the Savannah-
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Salkehatchie Basin are to be drafted and issued, or revoked and reissued by September 30, 1993, and
will all be reissued together in 1998. Savannah-Salkehatchie Basin permits that remain unissued after
September 30, 1993 will be issued during the first quarter of Fiscal Year 94. These permits will also
be reissued in 1998 to coincide with the basin permitting year. Major and minor NPDES reissued
permits will be individually public noticed in a newspaper of general circulation and the site will be
posted. New NPDES permits and modifications of existing NPDES permits will be issued as the
need arises. New permits and modifications of existing permits will be public noticed by newspaper
advertisement and site posting. The permitting Divisions for the Savannah-Salkehatchie Basin will
coordinate drafting of permits for reissue by watershed management units during the 1998 basin
permitting year. Watershed-based joint public notices also will be held in 1998.

The permitting Divisions use general permits with statewide coverage for certain categories of
minor industrial NPDES permits. Discharges covered under general permits include utility water,
potable surface water treatment plants, potable ground water treatment plants with iron removal,
petroleum contaminated groundwater, and mine dewatering activities. Additional activities proposed
for general permits include bulk oil terminals, aquacultural facilities, and ready-mix concrete/concrete
products. No discharge (ND) systems for land disposal and lagoons are also permitted, but only the

municipal and community (private) ND systems will be included in this document.

Nonpoint Source Contributions

Nonpoint source pollutants are generally introduced to a waterbody during a storm event and
enter the system from diverse areas, unlike point source pollutants which enter from discrete sources,
such as a pipe. Nonpoint source contributions originate from a variety of activities that include
agriculture, silviculture, construction, urban stormwater runoff, hydrologic modification, mining and
residual wastes. Section 319 of the 1987 amendment of the Clean Water Act requires states to assess
the nonpoint source water pollution associated with surface and ground water within their borders and
implement a management strategy to control and abate the pollution. The Assessment of Nonpoint
Source Pollution in South Carolina (SCDHEC 1989) fulfills the §319 requirement. The NPS
Management Program targets waterbodies for priority implementation of management projects. Best

management practices (BMPs) will be demonstrated for educational purposes within these watersheds.

Physiographic Regions

The State of South Carolina has been divided into six Major Land Resource Areas (MLRAs)
by the USDA Soil Conservation Service (USDA 1982). The MLRAs are physiographic regions that
have soils, climate, water resources and land uses in common. The physiographic regions that define

South Carolina are as follows.
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The Blue Ridge is an area of dissected (separated by erosion into many closely spaced valleys),
rugged mountains with narrow valleys dominated by forests; elevations range from 1,000 to 3,300
feet.

The Piedmont is an area of gently rolling to hilly slopes with narrow stream valleys dominated by
forests, farms and orchards; elevations range from 375 to 1,000 feet.

The Sand Hills are an area of gently sloping to strongly sloping uplands with a predominance of
sandy areas and scrub vegetation; elevations range from 250 to 450 feet.

The Upper Coastal Plain is an area of gentle slopes with increased dissection and moderate slopes in
the northwestern section that contain the state’s major farming areas; elevations range from 100 to
450 feet.

The Lower Coastal Plain is an area that is mostly nearly level and is dissected by many broad,
shallow valleys with meandering stream channels; elevations range from 25 to 125 feet.

The Coastal Zone is a mostly tidally-influenced area that is nearly level and dissected by many
broad, shallow valleys with meandering stream channels; most of the valleys terminate in tidal
estuaries along the coast; elevations range from sea level to about 25 feet.

Land Use/Land Cover
General land use/land cover data for South Carolina (SCLRCC 1990) was produced by SPOT
multispectral satellite images using image mapping software to inventory the state’s land

classifications, which are as follows.

Urban land is characterized by man-made structures and artificial surfaces related to industrial,
commercial and residential uses, as well as vegetated portions of urban areas.

Agricultural/Grass land is characterized by cropland, pasture and orchards, and may include some
grass cover in Urban, Scrub/Shrub and Forest areas.

Scrub/Shrub land is adapted from the western Rangeland classification to represent the "fallow”
condition of the land (currently unused, yet vegetated), and is most commonly found in the dry
Sandhills region including areas of farmland, sparse pines, regenerating forest lands and recently
harvested timber lands.

Forest land is characterized by deciduous and evergreen trees not including forests in wetland
settings.

Forested Wetland (swampland) is the saturated bottomland, mostly hardwood forests that are

primarily composed of wooded swamps occupying river floodplains and isolated low-lying wet areas,
primarily located in the Coastal Plain.
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Nonforested Wetland (marshland) is dependent on soil moisture to distinguish it from Scrub/Shrub
since both classes contain grasses and low herbaceous cover; nonforested wetlands are most common
along the coast and isolated freshwater areas found in the Coastal Plain.

Barren land is characterized by an unvegetated condition of the land, both natural (rock, beaches and
unvegetated flats) and man-induced (rock quarries, mines and areas cleared for construction in urban
areas or clearcut forest areas).

Water (non-land) includes both fresh and tidal waters.
Soil Types

The dominant soil associations, or those soil series comprising, together, over 40% of the
land area, were recorded for each watershed in percent descending order. The watersheds all
contained up to 6-24 additional soil series not listed that made up the remaining land area percentage.

The individual soil series for the Savannah-Salkehatchie Watershed management units are described as
follows (USDA 1963-1990).

Ailey soils are well drained loamy and sandy soils with clayey or loamy subsoil.

Albany soils are deep, somewhat poorly drained soils with sandy to loamy subsoil on nearly level
terrain.

Argent soils are poorly drained soils on low, nearly level areas and low ridges.

Ashe soils are shallow to moderately deep, well drained to excessively drained soils in steep areas.
Bladen soils are poorly drained soils on low, nearly level areas and low ridges.

Blanton soils are excessively drained soils that have loamy subsoil or are sandy throughout.

Bohicket soils are very poorly drained soils, clayey throughout or mucky and underlain with clayey
layers, frequently flooded.

Bonneau soils are deep, moderately well drained soils with loamy subsoil on ridges.

Capers soils are very poorly drained soils, clayey throughout or mucky, and underlain with clayey
layers, frequently flooded.

Cataula soils are deep, gently sloping to strongly sloping, well drained soils with a loamy surface
layer and a clayey subsoil.

Cecil soils are deep, well drained, gently sloping to sloping soils that have red subsoil.
Chastain soils are poorly drained to well drained soils that are clayey or loamy throughout and are

subject to flooding.
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Chewacla soils are nearly level, somewhat poorly drained and well drained soils.
Chipley soils are moderately to excessively well drained soils, sandy throughout, on high ridges.

Chisolm soils are deep, well to moderately drained soils with sandy to loamy subscil on nearly level
to gently sloping terrain.

Coosaw soils are somewhat to poorly drained soils, with a moderately thick sandy surface layer and
loamy subsoil, on ridges and in depressions. ’

Coxville soils are deep, poorly drained soils in thick beds of clayey sediment, nearly level.

Davidson soils are deep, gently sloping to strongly sloping, well drained to somewhat poorly drained
soils with a loamy surface layer and a clayey subsoil.

Dothan soils are well drained, sandy soils with loamy subsoil.

Echaw soils are well drained soils, sandy throughout on broad, nearly level to gently sloping ridges.
Fuquay soils are well drained, loamy and sandy soils with clayey or loamy subsoil.

Georgeville soils are gently sloping to sloping, well drained and moderately well drained soils.

Goldsboro soils are moderately well to poorly drained soils with loamy subsoil o nearly level ridges
and in shallow depressions.

Goldston soils are dominantly sloping to steep, well drained to excessively drained soils.

Hayesville soils are moderately shallow to deep, well drained soils in gently sloping to steep areas,
with red to yellow-brown subsoil.

Helena soils are gently sloping to sloping, moderately well drained to well drained soils.
Herndon soils are gently sloping to sloping, well drained and moderately well drained soils.
Hiwassee soils are well drained, moderately sloping soils with clayey subsoil, moderately deep:
Lakeland soils are well drained, sandy soils with loamy subsoil and excessively drained soils.

Lynchburg soils are moderately well to poorly drained soils, with loamy subsoil, on nearly level
ridges and in shallow depressions.

Lynnhaven soils are poorly drained sandy soils, with sandy subsoil, in low areas, and prone to
ponding.

Madison soils are well drained, moderately sloping soils, with clayey subsoil, moderately deep.
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Norfolk soils are deep, well drained soils, with loamy subsoil, nearly level and gently sloping
elevated uplands.

Ocilla soils are somewhat poorly to moderately well drained soils with a thick sandy surface layer and
a loamy subsoil, or sandy throughout.

Ogeechee soils are poorly drained and moderately well drained, loamy soils with clayey or loamy
subsoil, on terraces.

Okeetee soils are deep, somewhat poorly drained soils, with clayey subsoil, on broad low ridges.
Pacolet soils are well drained, moderately steep soils with clayey subsoil, moderately deep.

Paxville soils are somewhat to very poorly drained soils, with loamy subsoil, on low ridges and in
depressions.

Pelham soils are deep, poorly drained soils with loamy subsoil on broad flats and in depressions.

Pungo soils are very poorly drained soils, mucky throughout or loamy and underlain with clayey
layers, rarely or frequently flooded with freshwater.

Rains soils are moderately well to poorly drained soils, with a loamy subsoil, on nearly level ridges
and in shallow depressions.

Saluda soils are excessively drained to well drained, strongly sloping to very steep soils.
Santee soils are very poorly drained soils on low nearly level areas.

Tatum soils are dominantly sloping to steep, well drained to excessively drained soils, with a loamy
subsoil, moderately deep or shallow to weathered rock.

Tawcaw soils are poorly drained to well drained soils that are clayey or loamy throughout and are
subject to flooding.

Torhunta soils are poorly drained soils, prone to flooding and ponding, with a loamy surface layer
and subsoil, or are sandy throughout, on level areas.

Troup soils are well drained, sandy soils with loamy subsoil and excessively drained soils.

Varina soils are nearly level to sloping, well drained soils, with a sandy surface layer and a clayey or
loamy subsoil.

Vaucluse soils are well drained, loamy and sandy soils with clayey or loamy subsoil.
Wabhee soils are poorly drained soils on low, nearly level areas and low ridges.

Wilkes soils are dominantly strongly sloping to steep, well drained soils.
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Slope and Erodibility

The definition of soil erodibility differs from that of soil erosion. Soil erosion may be more
influenced by slope, rainstorm characteristics, cover, and land management than by soil properties.
Soil erodibility refers to the properties of the soil itself, which cause it to erode more or less easily
than others when all other factors are constant.

The soil erodibility factor, K, is the rate of soil loss per erosion index unit as measured on a
unit plot (USDA 1978), and represents an average value for a given soil reflecting the combined
effects of all the soil properties that significantly influence the ease of soil erosion by rainfall and
runoff if not protected. The K values in this assessment were derived from the SCLRCC’s Nonpoint
Source Pollution Assessment (1988), where values closer to 1.0 represent higher soil erodibility and a
greater need for best management practices. The range of K-factor values in the Savannah-
Salkehatchie Basin is from 0.08 to 0.35, among the 60 hydrologic units, or individual watersheds.

Ground Water Contamination

Ground water is an important resource for drinking water use, together with agricultural,
industrial and commercial usages. The overall quality of South Carolina’s ground water is exceilent
based on USEPA Drinking Water Standards. Contaminated ground water is expensive and difficult to
restore; therefore, ground water protection for present and future usage is the management emphasis.

Localized sources of ground water contamination can include: septic tanks, landfills
(municipal and industrial), surface impoundments, oil and gas brine pits, underground storage tanks,
above ground storage tanks, injection wells, hazardous waste sites (abandoned and regulated), salt
water intrusion, land application or treatment, agricultural activities, road salting, spills and leaks.
For the purposes of this assessment, only ground water contamination affecting surface waters will be
identified (SCDHEC 1991c¢); a more detailed accounting of ground water contamination will be
addressed in the Savannah-Salkehatchie Basin update in 1997.

Shellfish Harvesting Waters

The Shellfish Sanitation Program of the SCDHEC was created to ensure that shellfish and the
shellfish harvesting areas meet health and environmental quality standards. These standards are
defined by State Regulation 61-47 (SCDHEC 1992b), and by operational manuals developed by the
Interstate Shellfish Sanitation Conference (ISSC) and adopted by the USFDA. Shellfish harvesting
season extends from September 15 to May 15 with up to a 15 day variance at the start or conclusion
of the season. Sanitary surveys, conducted by the Department, assess the coastal waters and

determine shellfish harvesting classifications as follows:

Approved harvesting status is assigned to waters that are not contaminated with fecal material,
pathogenic microorganisms, nor poisonous and deleterious substances in concentrations dangerous to
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human health. The fecal coliform MPN median does not exceed 14/100ml in the water, and 10% of
the samples do not exceed 43/100ml.

Conditionally Approved harvesting status is assigned to waters that are subject to temporary
conditions of actual or potential pollution. Temporary decline in water quality may be caused by
activities such as malfunctioning wastewater treatment plants or nonpoint source pollution after
rainfall events. Fecal coliform standards in such waters are the same as for the approved
classification.

Restricted harvesting status is assigned to waters where a limited degree of pollution renders the
shellfish unsafe for direct marketing, but may be marketed after relaying or depuration. The median
fecal coliform levels in restricted waters are between 14 and 88/100ml, with not more than 10% of
the samples exceeding 260/100ml.

Prohibited harvesting status is assigned to waters with excessive concentrations of pollutants, or
where the potential exists for excessive concentrations. This classification is ascribed to waters where
the median fecal coliform MPN exceeds 88/100mt, or more than 10% of the samples exceed
260/100ml. Shellfish may not be harvested from prohibited areas for human consumption; however,
prohibited status does not necessarily indicate lesser water quality, but may indicate a potential for
variable water quality due to pollutant sources.

The State’s shellfish beds are currently being digitized (S.C. Wildlife & Marine Resources
Department) and will be available in the near future. Computer generated maps of shellfish bed
locations will be produced and be included in the 1997 update of the Savannah-Satkehatchie Basin
assessment. A digital computer layer will also be produced of shellfish areas for GIS (geographic
information system) analyses.

Growth Potential and Planning

Land use and management, can define the impacts to water quality in relation to point and
nonpoint sources. Assessing the potential for an area to expand and grow allows for water quality
planning to occur and, if appropriate, increased monitoring for potential impairment of water quality.
Indicators used to predict growth potential include water and sewer service, road and highway
accessibility, and population trends. These indicators and others are used as tools to determine areas
within the Savannah-Salkehatchie Basin having the greatest potential for impacts to water quality as a
result of development.

The regional Councils of Governments (COGs), located within the four watershed
management units (WMU), include: the Appalachian Council of Governments in WMU-0101 and
WMU-0102, the Upper Savannah Council of Governments in WMU-0102, the Lower Savannah
Council of Governments in WMU-0103 and WMU-0104, and the Lowcountry Council of
Governments in WMU-0104. The Councils of Governments were requested to identify areas of high
growth potential that could adversely impact future water quality (Appalachian Council of

Governments 1992, Lowcountry Council of Governments 1992, Lower Savannah Council of
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Governments 1992, Upper Savannah Council of Governments 1992). The COGs also provided
locational information on the landfills in their regions.

Many counties in the Savannah-Salkehatchie Basin lack county wide zoning ordinances;
therefore, there is little local regulatory power to influence the direction or magnitude of regional
growth. The majority of municipalities have zoning ordinances in place; however, much of the
growth takes place just outside the municipal boundaries, where infrastructure is inadequate. The
§208 Areawide Water Quality Management Plans were completed in great detail during the 1970’s
and are in current need of updating. Revision and addition to the COG’s Areawide §208 Plans would
greatly expand the planning tools needed to predict growth areas and appropriately plan for them.

Watershed boundaries extend along topographic ridges and drain surrounding surface waters.
Roads are commonly built along ridge tops, with the best drainage conditions. Cities often develop in
proximity to ridges as a result of their plateau terrain. It is not uncommon, then, to find cites or road

corridors located along wateféhed boundaries, and thus influencing or impacting several watersheds.
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Implementation Strategy

The implementation strategy details both impaired and unimpaired streams with noteworthy

long-term trends. Streams were considered impaired if they were inable to meet classified uses for

aquatic life, recreation or fish consumption based on the corresponding standards. The actions

indicated will occur prior to the updating assessment in 1997. (DO=Dissolved Oxygen, BOD5=Five

day Biological Oxygen Demand; TP=Total Phosphorus; TN =Total Nitrogen)

IMPAIRED STREAMS

PS =Partially Supported; NS=Not Supported

Chattooga River

Coliform

Land Use Practices
(Poultry Farms)

WATERSHED IMPAIRED STATUS POSSIBLE CAUSE PLANNED ACTION
WATERBODY USE
03060102-060 Recreation PS - Elevated Fecal | Nonpoint Source (NPS) | NPS Target Study Underway

for Waste Reduction

Coliform

03060102-120 Aquatic Life PS - Impacted Nonpoint Source (NPS) NPS Target Study Underway
Chauga River Macroinvertebrate Land Use Practices for Sediment Reduction
Community (Sediments)
Norris Creek Recreation NS - Elevated Fecal | Unknown Further Evaluation Planned
Coliform -Continue Monitoring
03060101-030 Recreation PS - Elevated Fecal | Unknown Further Evaluation Planned
Eastatoe Creek Coliform ' - Continue Monitoring
03060101-040 Recreation PS - Elevated Fecal | Point and Nonpoint Revise Permit Limits -
Six and Twenty Coliform Sources Continue Monitoring
Creek
Seneca River Arm of | Fish NS - Lake Hartwell | Previous Industrial Superfund Process Ongoing
Lake Hartwell Consumption Advisory Discharge
03060101-060 Recreation PS - Elevated Fecal | Unknown Further Evaluation Planned -
North Fork Twelve Coliform Continue Monitoring
Mile Creek Fish NS - Lake Hartwell | Previous Industrial Superfund Process Ongoing
Consumption Advisory Discharge
Town Creek Fish NS - Lake Hartwell | Previous Industrial Superfund Process Ongoing
Consumption Advisory Discharge
Twelve Mile Creek Recreation NS - Elevated Fecal | Point Source Revise Permit Limits
Coliform
Fish NS - Lake Hartwell | Previous Industrial Superfund Process Onging
Consumption Advisory Discharge
Groundwater Point Source Site on EPA National
- Contaminated with Pollution List
Volatile Organics
Golden Creek Recreation NS - Elevated Fecal | Point Source Revise Permit Limits
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PS =Partially Supportied; NS=Not Supported

WATERSHED
WATERBODY

03060101-070
Twelve Mile Creek

03060101-080
Coneross Creek

IMPAIRED STATUS POSSIBLE CAUSE PLANNED ACTION
USE
Recreation NS, PS (2 sites)- Point Source Revise Permit Limits
Elevated Fecal
Coliform
Fish NS - Lake Hartwell | Previous Industrial Superfund Process Onging
Consumption Advisory Discharge
Groundwater Point Source Site on EPA National
- Contaminated with Pollution List
Volatile Organics
Recreation NS, PS (2 sites)- Point Source Consent Order Sent to OCSC

Elevated Fecal
Coliform

to Address Upgrade

03060101-090
Woodside Branch

Aquatic Life

PS - Low DO

Point Source

Revise Permit Limits -
Continue Monitoring

Recreation NS - Elevated Fecal

Coliform
Eighteen Mile Creek | Recreation NS - Elevated Fecal | Point Source Revise Permit Limits

Coliform
03060101-100 Recreation PS - Elevated Fecal | Point Source Revise Permit Limits
Three and Twenty Coliform
Creek
03060103-020 Fish PS - Lake Hartwell | Previous Industrial Superfund Process Ongoing
Lake Hartwell Consumption | Advisory Discharge '

03060103-030
Big Generostee Creek

Aquatic Life

NS - Low DO;
Impacted
Macroinvertebrate
Community

Recreation

NS - Elevated Fecal
Coliform

Point Source

Order Issued to WTP -
Improvements Underway;
Upgrade to Primary
Monitoring Station;
Revise Permit Limits

Groundwater
Contaminated with
Volatile Organics

Point Source

Point Source in Recovery
Phase

03060103-070
Rocky River

Aquatic Life NS - Low DO Unknown Further Evaluation Planned
Impacted
Macroinvertebrate
Community
Receives Point Source One Under Enforcement &
- Contaminated One Being Upgraded

Groundwater from
Betsy Creek &
Beaver Creek

Recreation

PS - Elevated Fecal
Coliform (2 sites)

Point Source

WTP Expanded and
Upgraded
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PS=Partially Supported; NS=Not Supported

WATERSHED
WATERBODY

IMPAIRED
USE

STATUS

POSSIBLE CAUSE

PLANNED ACTION

Cupboard Creek

Aquatic Life

PS, NS - Low DO
(2 sites)

Point Source

Point Source Being
Eliminated

Recreation NS - Elevated Fecal

Coliform

Broadway Creek Recreation PS - Elevated Fecal | Point Source Point Source Being
Cotiform Eliminated

Betsy Creek Recreation NS - Elevated Fecal | Unknown Further Evaluation Planned
Coliform
Groundwater Point Source Facility Under Enforcement

- contaminated with

volatile organics

Cherokee Creek Recreation PS - Elevated Fecal | Point Source Point Source Eliminated
Coliform

Sawney Creek Recreation PS - Elevated Fecal | Point Source Enforcement Action
Coliform Underway

03060103-150 Recreation PS - Elevated Fecal | Point Source Revise Permit Limits

TLong Cane Creek Coliform

Blue Hill Creek Recreation NS - Elevated Fecal | Unknown Further Evaluation Planned -

Coliform

Continue Monitoring

03060107-010 Aquatic Life PS - Low DO Point Source Continue Monitoring
Hard Labor Creek (Trends are
Improving)
Recreation NS - Elevated Fecal
Coliform
03060107-030 Recreation PS - Elevated Fecal ) Point Source Point Source Being

Beaverdam Creek

Coliform

Eliminated

03060107-040 Aquatic Life PS - Impacted Nonpoint Source High priority for NPS study
Stevens Creek Macroinvertebrate
Community
03060106-030 Recreation PS - Elevated Fecal | Point & Nonpoint Continue Monitoring
Savannah River Coliform Sources
03060106-050 Groundwater Point Source Continue Special Monitoring
Horse Creek -- contaminated with
volatile organics
Sand River Recreation PS - Elevated Fecal | Nonpoint Source (NPS) | Further Evaluation Planned -
Coliform Land Use Practices Continue Monitonng
Langley Pond Fish NS - Fishing Previous Industrial Further Action Pending
Consumption | Advisory Discharge Departmental Decision
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PS =Partially Supported; NS=Not Supported

WATERSHED
WATERBODY

POSSIBLE CAUSE

PLANNED ACTION

03060106-060
Savannah River

03060106-100
Tims Branch

IMPAIRED STATUS
USE

Recreation 1 PS - Elevated Fecal | Point Source Revise Permit Limits
Coliform (upstream
site)
Hollow Creek Point Source Remediation Phase; Surface

- Groundwater Water Verification Planned

contaminated

Recreation PS - Elevated Fecal | Point Source Revise Permit Limits

Coliform

03060106-110 Groundwater Point Source Enforcement & Monitoring
Fourmile Branch - Contamination

03060106-140 -- Groundwater Point Source Surface Water Verification
Savannah River Contamination Planned

03060109-060 Aquatic Life PS - Low DO Unknown Study Underway

Savannah River

Recreation

PS - Elevated Fecal
Coliform

Point Source

WTP Under Enforcement to
Upgrade

03050207020
Turkey Creek

Aquatic Life

PS - Low DO

Unknown

Increase Monitoring

03050207-030
Salkehatchie River

03050207-040
Salkehatchie River

03050208-010
Combahee Swamp

030506208-020
Ireland Creek

Recreation PS - Elevated Fecal | Point Source Revise Permit Limits
Coliform
Groundwater Point Source Assessment of Groundwater
-- contaminated with Contamination Extent
volatile organics Ongoing
Recreation NS - Elevated Fecal | Unknown Further Evaluation Planned -
Coliform Continue Monitoring
Aquatic Life PS - Low DO Unknown Further Evaluation Planned -
Continue Monitorin
Recreation PS - Elevated Fecal 8
Coliform
Aquatic Life NS - Low DO Unknown Further Evaluation Planned -
; Continue Monitoring
Recreation PS - Elevated Fecal
Coliform
Aquatic Life NS - Low DO Unknown Increase Monitoring

Recreation

NS - Elevated Fecal
Coliform

Point Source

Revise Permit Limits

03050208-040 -- Groundwater Point Source Surface Water Verification
Ashepoo River Contamination Planned
03050208-060 Aquatic Life NS - Low DO Unknown Increase Monitoring

Lake George Warren
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PS =Partially Supported; NS=Not Supported

WATERSHED IMPAIRED STATUS POSSIBLE CAUSE PLANNED ACTION
WATERBODY USE

03050208-070 Aquatic Life NS - Low DO Point Source Special Study Planned
Coosawhatchie River Groundwater Point Source Remediation phase

contaminated with
phenols

Sanders Branch

Aquatic Life

PS - Low DO

Point Source

Special Study Planned

Recreation NS - Elevated Fecal Consent Order to Upgrade
Coliform WTP
03050208-090 Recreation PS - Elevated Fecal | Point Source Special Study Planned
Coosawhatchie River Coliform
Bees Creek Recreation NS - Elevated Fecal | Unknown Further Evaluation Planned -

Coliform

Continue Monitoring

Pocotaligo River

Aquatic Life

NS - Low DO

Recreation

NS - Elevated Fecal
Coliform

Nonpoint Source (NPS) -
Land Use Practices

Further Evaluation Planned -
Continue Monitoring

Chechessee River

Aquatic Life

NS - Low DO
{Elevated BODS)

Unknown

Further Evaluation Planned -
Continue Monitoring

03050208-100 Aquatic Life NS - Low DO
Beaufort River (Elevated BODS)
Whale Branch Aquatic Life NS - Low DO

(Elevated BODS)

Shelifish
consumption

NS - Elevated Fecal
Coliform)

Point & Nonpoint
Sources - Poor Flushing

TMDL Development Planned

03050208-110
Skull Creek

Aquatic Life

PS - Low DO

Point Source

Increase Monitoring

Calibogue Sound

Shellfish
consumption

NS - Elevated Fecal
Coliform

Point & Nonpoint
Sources

Further Evaluation Planned

03050208-130
New River

Aquatic Life

NS - Low DO

May be natural

Continue Monitoring

Recreation

NS - Elevated Fecal
Coliform

Unknown

Further Evaluation Planned
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UNIMPAIRED WATERS WITH NOTABLE TRENDS

The waters listed in this table are not impaired, but rather display long-term trends that bear

following, primarily with continued monitoring.

WATERSHED
WATERBODY

CONCERN

POTENTIAL CAUSE

PLANNED ACTION

03060102-030
East Fork Chattooga
River

Increasing trend in
Fecal Coliform

Nonpoint Source (NPS) Land Use
Practices (Poultry farms)

NPS Target study-BMPs for
Waste Reduction

North Fork
Chattooga River

Increasing trend in
Fecal Coliform

Nonpoint Source (NPS) Land Use
Practices (Poultry farms)

NPS Target study-BMPs for
Waste Reduction

Increasing trend in
turbidity

Nonpoint Source (NPS) Land Use
Practices (Timber harvesting)

Coantinue Evaluation

03060102-130
Norris Creek

Declining trend in DO

Continue Evaluation

03060101-040
Seneca River

Declining trend in DO

Continue Evaluation

Lake Hartwell

Declining trend in DO

Continue Evaluation

03060101-050
Lake Keowee

Declining trend in DO

Continue Evaluation

03060101-060
Twelve Mile Creek

Declining trend in DO

Continue Evaluation

Increasing trend in
Turbidity

Point & Nonpoint Sources

Continue Evaluation

03060101-070
Golden Creek

Declining trend in DO

Continue Evaluation

Unnamed Trib to
12Mile Ck

Declining trend in DO

Continue Evaluation

03060101-080
Coneross Creek

Declining trend in DO

Continue Evaluation

Increasing trend in TN -
may cause algal
problems

Nonpoint Source

Continue Evaluation

03060103-030
Lake Richard B.
Russell

Declining trend in DO

Nonpoint Source

Continue Evaluation

03060103-970
Cupboard Creek

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

Betsy Creek

Increasing trend in TP

Continue Evaluation

Cherokee Creek

Declining trend in DO

Continue Evaluation

Lake Secession

Declining trend in DO

Continue Evaluation

phytoplankton blooms

Recommend Phase I Diagnostic
Fesability Study to Identify
Extent and Cause of Problems.
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WATERSHED
WATERBODY

CONCERN

POTENTIAL CAUSE

PLANNED ACTICN

Broadway Lake

Floating plants

Nonpoint Source

Phase Il Post-Impiementation
Monitoring (funds pending)

03060103-100
Lake Thurmond

Increasing trend in
Fecal Coliform
(Increasing trend in
Turb. & TSS)

Nonpoint Source

Continue Evaluation

03060103-150
Long Cane Creek

Increasing trend in
Turbidity

Nonpoint Source

BMP study for sediment
reduction underway

03060107-010
Stevens Creek

Substantial Backflow
problem. Declining
trend in DO

Lake power generation

Special study recommended

03060106-050
Horse Creek

Declining trend in DO;
Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

Little Horse Creek

Declining trend in DO

Continue Evaluation

03060106-060
Savannah R.

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

03060106-100
Upper Three Runs
Creek

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

Tims Branch

Increasing trend in
Turbidity; Increasing
trend in TP

Nonpoint Source

Continue Evaluation

03060106-130
Lower Three Runs
Creek

Increasing trend in
Turbidity and TP

Point & Nonpoint Source

Continue Evaluation

03060106-140
Savannah River

Declining trend in DO

Continue Evaluation

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

03060109-060
Savannah River

Increasing trend in
Turbidity

Nonpoint Source

High priority list for BMP study

03050207-010
Salkehatchie River

Increasing trend in
Turbidity and Declining
trend in DO

Nonpoint Source

Continue Evaluation

03050207-020
Turkey Creek

Increasing trend in
Turbidity; Increasing
trend in TP

Nonpoint Source

Continue Evaluation

Lake Edgar A. Brown

Algal blooms and
numerous aquatic plants

Poor flushing within lake-
Nutrients bound in sediment

Restoration and funding
mechanisms being identified

03050207-030
Salkehatchie River

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

03050207-040
Salkehatchie River

Increasing trend in
Turbidity

Nonpoint Source

High priority list for BMP
Study
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WATERSHED
WATERBODY

CONCERN

POTENTIAL CAUSE

PLANNED ACTION

03050208-010
Combahee Swamp

Increasing trend in TP

Continue Evaluation

03050208-020
Ireland Creek

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

03050208-060
Lake George Warren

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

03050208-070
Coosawhatchie River

Increasing trend in
Turbidity

Nonpoint Source

High priority list for BMP study

03050208-090
Coosawhatchie River

Increasing trend in
Turbidity

Nonpoint Source

.Continue Evaluation

Bees Creek

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

Pocotaligo River

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation

Broad River

Increasing trend in

1 BODS

Continue Evaluation

Chechessee River

Increasing trend in
Fecal Coliform

Continue Evaluation

03050208-100
Whale Branch

Increasing trend in
Fecal Coliform

Continue Evaluation

03050208-110
Calibogue Sound

Declining trend in DO

Continue Evaluation

03050208-130
New River

Increasing trend in
Turbidity

Nonpoint Source

Continue Evaluation
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WATERSHED MANAGEMENT UNIT 0101
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Climate

Normal yearly rainfall in the WMU-0101 area was 60.97 inches, according to the S.C.
historic climatological record (SCWRC 1990). Data compiled from National Weather Service stations
in Longcreek, Salem, Walhalla, Clemson University and Pickens were used to determine the general
climate information for the northwestern corner of the state. Within the four Savannah-Salkehatchie
watershed management units, the highest level of rainfall occurred in WMU-0101, which is
characteristic of the mountains and upper piedmont region. The highest seasonal rainfall occurred in
the spring with 17.29 inches; 14.88, 12.72 and 16.08 inches of rain fell in the summer, fall and
spring, respectively. The average annual daily temperature was 59.7°F, the coolest in the state.
Winter temperatures averaged 42.9°F, spring temperatures averaged 59.4°F and summer and fall

mean temperatures were 75.6 and 60.8°F, respectively.
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Watershed Unit Index Map
Savannah-Salkehatchie Watershed Management Unit 0101
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Monitoring Station Descriptions MU-0101

STATION

NUMBER

STATION DESCRIPTION

03060101-020

SV-335 LK JOCASSEE AT TOXAWAY, HORSE PASTURE, & LAUREL FORK CONFLUENCE

SV-337 LK JOCASSEE OUTSIDE COFFER DAM AT BAD CK PROJECT

SV-336 LK JOCASSEE AT CONFLUENCE OF THOMPSON AND WHITEWATER RVRS

SV-334 LK JOCASSEE, MAIN BODY

03060101-030

v|wi VIO

S$V-230 BIG EASTATOE CREEK AT S-39-143 P
SV-338 LK KEOWEE ABOVE SC ROUTE 130 AND DAM P
03060101-050

SV-203 LITTLE RVR AT S-37-24 7.1 MI NE OF WALHALLA S
SV-312 LK KEOWEE AT SC 188 - CROOKED CK ARM 4.5 MI N SENECA P
SV-311 LK KEOWEE AT SC 188 - CANE CK ARM 3.5 MI NW SENECA P
03060101-080

SV-333 CONEROSS CK AT $-37-13 P
SV-004 CONEROSS CK AT SC 59 P
SV-322 HARTWELL RES AT S-37-54 (CONEROSS CK ARM) P
03060101-060

§V-206 N FORK 12 Mi CK AT US 178 2.9 MI N OF PICKENS S
SV-282 12 M1 CK AT S-39-273 2.8 Ml SSW OF PICKENS S
03060101-070

SV-239 GOLDEN CK AT S-37-222 1.2 MINW CF LIBERTY S
SV-015 TWELVE M!I CK AT S-39-51 N OF NORRIS S
SV-137 12 Ml CK AT S$-39-337 S
SV-136 FIRST CK AFTER LEAVING CENTRAL AT CLVT ON MAWBRDG RD S
SV-107 TWELVE MI CK AT SC 133 S
03060101-090

SV-017 18 Mi CK AT UNNUMBERED CO RD 2.26 MI SSW OF EASLEY S
SV-241 WOODSIDE BR AT US 123 1.5 M! E OF LIBERTY S
SV-245 18 MI CK AT $-39-27 3.3 MI S OF LIBERTY S
SV-135 18 MI CK AT $-39-93 SW OF CENTRAL P
SV-268 EIGHTEEN MILE CK AT 2-04-1098 P
03060101-100

SV-111 ]THHEE & TWENTY CREEK AT CO RD 280 S
03060101-040

Sv-288 HARTWELL RESERVOIR AT SC 24 2.7 Ml WNW OF ANDERSON P
SV-181 6 & 20 CK AT S-04-29 8.2 Mi SE OF PENDLETON S
SV-339 LK HARTWELL, SENECA RVR ARM NEAR MARKERS S-19 AND S-21 P
SV-249 SENECA RVR AT SC 183 3.8 Ml WSW SIX MILE P
SV-106 MARTIN CK ARM OF LAKE HARTWELL AT $-37-65 N OF CLEMSON S
SV-236 LAKE HARTWELL AT S-37-184 6.5 Ml SSE OF SENECA S
03060102-030

SV-308 E FK OF CHATTOOGA RVR AT SC 107 2 MI S OF ST LINE S
SV-227 N FORK CHATTOOGA RVR AT SC 28 3.5 MI NW MT REST P
03060102-060

SV-198 CHATTOOGA RVR AT US ROUTE 76 P
SV-200 TUGALOO RVR ARM OF LAKE HARTWELL AT US 123 S
03060102-130

SV-301  |[NORRIS CK AT $-37-435 1 Mi S OF WESTMINSTER S
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Primary and Secondary Monitoring Stations
Savannah-Salkehatchie Watershed Management Unit 0101
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Surface Water Intakes
Savannah-Salkehatchie Watershed Management Unit 0101

z . {
Surface Water Intake }//

Hydrography i

 ———— [ Environmental Quality Control , Oct. 1992

10 15

th



i

e b

L =T B )

10

E. Fork Chattooga
Reedy Cove Creek
Jerry Creek

W, Fork Little River

N. Fork Little River
Town Creek

Wolf Creek

Cane Creek

Haters Creek

Rices Creek
Golden Creck
Twelve Mile Creek
Mohahasce Branch

Modelled Streams Map
Savannah-Salkehatchie Watershed Management Unit 0101
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Eighteen Mile Creek
Pine Creek
17  Davis Creek
18 Martin Creek
19  Coneross Creek
20 Seneca River
21 Three and Twenty Creek
22 Six and Twenty Creek
23 Salem Creek
24 Tugaloo River Arm of Lake Hartwell
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Groundwater Contaminated Sites
Savannah-Salkehatchie Watershed Management Unit 0101
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Industrial and Municipal Landfills
Savannah-Salkehatchie Watershed Management Unit 0101
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Potential Growth Areas

Savannah-Salkehatchie Watershed Management Unit 0101
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Watershed Descriptions Within WMU-0101
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03060102-030

General Description

Watershed 03060102-030 is located in Oconee County and consists primarily of the
Chattooga River and its tributaries. The watershed occupies 15,258 acres of the Blue Ridge region
of South Carolina. The predominant soil types consist of an association of the Saluda-Ashe-
Hayesville series. The erodibility of the soil (K) averages 0.21; the slope of the terrain averages
43.0%, with a range of 10-80%. Land use/land cover in the watershed includes: 0.12% urban land,
6.43% agricuttural land, 1.06% scrub/shrub land, 91.95% forested land and 0.44% water.

There are a total of 11.62 stream miles contained in this watershed. A segment of the
Chattooga River, which is a National Wild and Scenic River, crosses the North Carolina border and
flows through this watershed; the segment is classified ORW. The East Fork Chattooga River also
crosses the North Carolina State line and joins the Chattooga. The East Fork Chattooga River is
classified as ORW from the North Carolina boundary to the confluence with Indian Camp Branch
(ORW); the distance between Indian Camp Branch and the Chattooga River is classified as TN (U.S.
Fish Hatchery on this stream).

Streams draining into the East Fork Chattooga River include Slatten Branch (ORW), Bad
Creek (ORW), Dark Creek (ORW) and Jack Creek (ORW). Ira Branch (ORW) enters the Chattooga
River, as does King Creek (ORW). Pig Pen Branch (ORW) flows into Lick Log Creek, which is
ORW from Thrift Lake to the Chattooga. Another natural resource in the watershed is the Sumter

National Forest, which extends across the entire watershed.

Water Quality
East Fork Chattooga River - Aquatic life and recreational uses are fully supported for this stream;
however, recreational uses may be threatened by a significantly increasing trend in fecal coliform

bacteria concentrations.

North Fork Chattooga River - Recreational uses are fully supported for this stream, but may be
threatened by a significantly increasing trend in fecal coliform bacteria concentrations. Aquatic life
uses are fully supported based on water chemistry and macroinvertebrate community data. One
mercury sample exceeded human health standards in 1991. Turbidity shows a significantly increasing

trend, which could be related to timber harvesting activities on the U.S. Forest Service land.

Point Source Contributions

RECEIVING STREAM NPDES #

FACILITY NAME TYPE

PERMITTED FLOW @ PIPE (MGD) COMMENT
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EAST FORK CHATTOOGA RIVER
US WILDLIFE SERV/WALHALLA FISH
PIPE #: 001 FLOW: NO FLOW

EAST FORK CHATTOOGA RIVER
US WILDLIFE SERV/WALHALLA FISH

SC0000451
MINOR INDUSTRIAL

SC0060451
MINOR INDUSTRIAL

PIPE #: 002 FLOW: 3.0 HATCHERY RACEWAY WATER

Growth Potential

The northwest region of Oconee County may incur limited impacts to water quality from
timber and recreational activities. The watershed is owned by the U.S. Forest Service (Sumter
National Forest) and has a relatively low potential for serious growth due to the steep slopes, which
limit the establishment of infrastructure; however, impacts to water quality from development

upstream in North Carolina are possible.
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03060102-060

General Description

Watershed 03060102-060 is located in Oconee County and consists primarily of the
Chattooga River and its tributaries. The watershed occupies 60,892 acres of the Blue Ridge region
of South Carolina. The predominant soil types consist of an association of the Hayesville-Saluda-
Pacolet series. The erodibility of the soil (K) averages 0.22; the slope of the terrain averages 27.7%,
with a range of 10-80%. Land use/land cover in the watershed includes: 0.40% urban land, 8.28%
agricultural land, 11.24% scrub/shrub land, 0.17% barren land, 78.24% forested land and 1.67%
water.

This section of the Chattooga River flows through Tugaloo Lake and dam, and then through
Lake Yonah to the Tugaloo River (FW) and headwaters of Lake Hartwell. The watefshed contains' a
total of 48 stream miles. The Chattooga River is classified as ORW to Opossum Creek, where it
becomes FW. Moss Mill Creek (ORW) enters the Chattooga River upstream of Brasstown Creek.
Brasstown Creek (FW) flows into the Tugaloo River just below the Lake Yonah dam. Another
natural resource in the watershed is the Sumter National Forest, which extends across all but the

lowest end of the watershed.

Water Quality
Chattooga River - Recreational uses are only partially supported due to fecal coliform bacteria
excursions; the source of the bacteria is unknown. Agquatic life uses are fully supported and

macroinvertebrate data at this location showed no noticeable impact.

Brasstown Creek - No water chemistry data are available for this creek. Aquatic life use is fully

supported based on macroinvertebrate community data.

Lake Water Quality Assessment o

The Tugaloo River drains into Lake Yonah which was categorized as a minor lake and has a
watershed covering 150 km? in South Carolina (watershed extends into both Georgia and North
Carolina). Lake Yonah has a surface area of 80.9 hectares and a maximum and mean depth of 20.4m
and 9.8m, respectively. There are no impaired recreational usages of the lake. Lake Yonah drains
into the lower Tugaloo River.

A single Algal Growth Potential Test, conducted in the summer of 1989, indicated that the
limiting nutrient in the lake system was phosphorus. Eutrophication studies classified the lake as a
Category III for highest water quality and recommended it for preservation. Lake Yonah had the

lowest eutrophication level of the minor lakes in the state.
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Point Source Contributions

There are no point source dischargers in the watershed.

Nonpoint Source Contributions

Battle Creek, Opossum Creek and Brasstown Creek are included in the most recent listing of
waters impacted by nonpoint sources. Data collected from other agencies and citizen groups indicate
that the creeks were impacted from silviculture activities and land-development construction, leading
to elevated suspended solids and turbidity.

The Chattooga River was also evaluated from outside agency data and determined to be
impacted by agricultural (nonirrigated and specialty crop prbduction) and silvicultural activities, again
elevating suspended solids and turbidity. Computer modelling by the SCLRCC indicated a high
potential for NPS problems from agricultural and urban activities for this stream.

The Chattooga River is listed in the NPS Management Program as a high priority for
implementation action. A nonpoint source watershed implementation project is underway in this
watershed. It is a joint effort among severélnégencies utilizing EPA Section 319 and USDA funding.
The targeted group is poultry producers, many of which operate in this watershed. The high
concentration of livestock has intensified water quality concerns due to the large amounts of animal
wastes generated. The objectives of the project include the demonstration and provision of technical
assistance to land owners of best management practices (BMPs). Implementation of these controls
should reduce the sediment and nutrient loading to the streams in this watershed, thus improving
water quality. Results from the study will be included in the 1997 update of the Savannah-
Salkehatchie Watershed.

Growth Potential

The northwest region of Oconee County may incur limited impacts to water quality from
timber and recreational activities. A substantial portion of the watershed is owned by the U.S. Forest
Service (Sumter National Forest) and has a relatively low potential for serious growth due to the steep
slopes, which limit establishment of infrastructure; however, impacts to water quality from

development upstream in North Carolina are possible.
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03060102-120

General Description

Watershed 03060102-120 is located in Oconee County and consists primarily of the Chauga
River and its tributaries. The watershed occupies 70,539 acres of the Blue Ridge region of South
Carolina. The predominant soil types consist of an association of the Pacolet-Hayesville-Madison
series. The erodibility of the soil (K) averages 0.23; the slope of the terrain averages 22.3%, with a
range of 6-80%. Land use/land cover in the watershed includes: '0.58% urban land, 7.05%
agricultural land, 14.33% scrub/shrub land, 0.18% barren land, 77.37% forested land and 0.48%
water. o

The predominate stream in the watershed is the Chauga River, which is classified as ORW
from the stream origin to Highway 76, where it is classified FW to the Tugaloo River. There are a
total of 53.92 stream miles in the watershed. The Chauga River flows into the Tugaloo River at the
headwaters of Lake Hartwell. Jerry Creek (FW) flows into the Chauga River, as does Toxaway
Creek (FW) just prior to the confluence of the Chauga and Tugaloo Rivers. Additional natural
resources in the watershed includes the Sumter National Forest, extending across all but the lowest
end of the watershed, and the Oconce State Park which lies within the Sumter National Forest in the

upper region of the watershed.

Water Quality

No water quality data is available for this watershed. Water quality sampling is planned prior
to the assessment update.
Toxaway Creek - Aquatic life use is fully supported based on macroinvertebrate community data,

which showed no discernable impact.

Chauga River - Macroinvertebrate data was collected at two locations on this river. The upstréam
site exhibited partial support of aquatic life uses based on a slightly impacted corhmunity. This
impact is probably due to the increased sedimentation noted at this location, as a result of adjacent
land use practices (see Nonpoint Source Contributions below). The downstream site showed full

support of aquatic life uses, and was used as the reference site for comparisons within the piedmont

region.

Water Supply
WATER USER (TYPE) STREAM AMOUNT WITHDRAWN (MGD)
Town of Westminster (M) Chauga River 1.916
Town of Westminster (M) Ramsey Creek 0.000
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Point Source Contributions

RECEIVING STREAM NPDES #

FACILITY NAME TYPE

PERMITTED FLOW @ PIPE (MGD) COMMENT

JERRY CREEK SC0024872

SC DEPT PRT/OCONEE STATE PARK MINOR COMMUNITY

PIPE #: 001 FLOW: 0.06

Nonpoint Source Contributions

The Chauga River is currently included in the listing of waters impacted by nonpoint sources.
Data collected from other agencies and citizen groups indicate that the river is impacted by
silvicultural and construction (land development) activities elevating the level of suspended solids in
the stream. The Chauga River is listed in the NPS Management Program as a high priority for
implementation action. A nonpoint source watershed implementation project is underway in this
watershed. It is a joint effort among several agencies utilizing EPA Section 319 and USDA tunding.
The targeted group is poultry producers, many of which operate in this watershed. The high
concentration of livestock has intensified water quality concerns due to the large amounts of animal
wastes generated. The objectives of the project include the demonstration and provision of technical
assistance to land owners of best management practices (BMPs). Implementation of these controls
should reduce the sediment and nutrient loading to the streams in this watershed, thus improving
water quality. Results from the study will be included in the 1997 update of the Savannah-
Salkehatchie Watershed.

Growth Potential

The northwest region of Oconee County may incur limited impacts to water quality from
timber and recreational activities. A substantial portion of the watershed is owned by the U.S. Forest
Service (Sumter National Forest) and has a relatively low potential for serious growth due to the steep

slopes, which limit establishment of infrastructure.
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03060102-130

General Description

Watershed 03060102-130 is located in Oconee and Anderson Counties and consists primarily
of the Tugaloo River and its tributaries. The watershed occupies 53,600 acres of the Piedmont
region of South Carolina. The predominant soil types consist of an association of the Cecil-Madison-
Hiwassee series. The erodibility of the soil (K) averages 0.25; the slope of the terrain averages
13.2%, with a range of 2-25%. Land use/land cover in the watershed includes: 5.52% urban land,
20.64% agricultural land, 21.25% scrub/shrub land, 6.89% barren land, 29.04% forested land and
16.67% water.

The Tugaloo River (FW) flows through the watershed and combines with the Seneca River
(03060101-040) to form the headwaters of the Savannah River (FW), which creates the headwaters of
Lake Hartwell. Norris Creek (FW) flows into Choestoea Creek near the Town of Westminster;
Choestoea Creek and Little Choestoea Creek flow into the Tugaloo River and the headwaters of Lake
Hartwell. There are a total of 13.87 stream miles in this watershed, all classified as freshwater. This
watershed also accepts the drainage from watersheds 03060102-060, -120 and -150.

Water Quality
Norris Creek - Aquatic life uses are fully supported, but may be threatened by a significant declining
trend in dissolved oxygen. Recreational uses are not supported due to fecal coliform bacteria

excursions under Class FW standards.

Point Source Contributions

RECEIVING STREAM NPDES #

FACILITY NAME TYPE

PERMITTED FLOW @ PIPE (MGD) COMMENT
CHOESTOEA CREEK SC0037877
WESTMINSTER/WATER PLANT MINOR INDUSTRIAL
PIPE #: 001~ FLOW: MR )

HARBIN CREEK SC0038644
WEST-OAK HS/OCONEE CO SCH DIST MINOR COMMUNITY
PIPE #: 001 FLOW: 0.032

LITTLE CHOESTOEA CREEK TR SC0033944

OAKWAY ELEM & MDL SCHOOLS © MINOR COMMUNITY
PIPE #: 001 FLOW: 0.015

LAKE HARTWELL SC0022357
FOXWOOD HILLS/MT BAY EST. UTIL MINOR COMMUNITY

PIPE #: 001 FLOW: 0.1
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LAKE HARTWELL
NACO CAROLINA LANDING
PIPE #: 001 FLOW: 0.02

$C0022063
MINOR COMMUNITY

LAKE HARTWELL SC0026638

SC HWY/WELCOME CTR-FAIRPLAY MINOR COMMUNITY
PIPE #: 001 FLOW: 0.018

NO DISCHARGE SYSTEM ND#

FACILITY NAME TYPE

LAND DISPOSAL NDO0067237

ECONO LODGE

LAND DISPOSAL

MINOR COMMUNITY

ND0065927

HARTWELL UTIL/CHICKASAW PT. MINOR COMMUNITY

LAND DISPOSAL . ND0069086
PARKVIEW DEV MINOR COMMUNITY

Nonpoint Source Contributions

The Tugaloo River is listed in the NPS Management Program as a high priority for
implementation action. A nonpoint source watershed implementation project is underway in this
watershed. It is a joint effort among several agencies utilizing EPA Section 319 and USDA funding.
The targeted group is poultry producers, many of which operate in this watershed. The high
concentration of livestock has intensified water quality concerns due to the large amounts of animal
wastes generated. The objectives of the project include the demonstration and provision of technical
assistance to land owners of best management practices (BMPs). Implementation of these controls
should reduce the sediment and nutrient loading to the streams in this watershed, thus improving
water quality. Results from the study will be included in the 1997 update of the Savannah-
Salkehatchie Watershed.

Lake Hartwell is currently included on the list of waterbodies impacted by nonpoint source
pollutants. The lake was evaluated from data collected by other agencies and citizen groups, and
found to have elevated levels of suspended solids resulting from agricultural practices, construction

land development) and urban surface runoff. Computer modelling by the SCLRCC indicated a high
potential for NPS problems from agricultural and urban activities for this stream.

Growth Potential

The Town of Westminster influences both this watershed and the Coneross Creek watershed
(03060101-080), being located along the watershed boundary, and is predicted to have some of the
greatest developmental pressure in the county. Particular emphasis will be placed on residential,
commercial and industrial growth and development along the U.S. Highway 123 corridor, beginning

with Westminster and extending towards Seneca.
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03060102-150

General Description

Watershed 03060102-150 is located in Oconee and Anderson Counties and consists primarily
of Beaverdam Creek and its tributaries. The watershed occupies 36,687 acres of the Piedmont
region of South Carolina. The predominant soil types consist of an association of the Cecil-Hiwassee
series. Soil erodibility (K) averages 0.26; the slope of the terrain averages 9.8%, with a range of 2-
25%. Land use/land cover in the watershed includes: 3.41% urban land, 46.29% agricultural land,
20.29% scrub/shrub land, 3.84% barren land, 19.64% forested land and 6.53% water. v

The Beaverdam Creek watershed consists of Beaverdam Creek and Little Beaverdam Creek,
which form arms of Lake Hartwell. There are a total of 19.39 stream miles in this watershed, all
classified as FW.

Water Quality
No water quality data is available for this watershed. Water quality sampling is planned prior

to the assessment update.

Point Source Contributions

There are no point source dischargers in this watershed.

Nonpoint Source Contributions

Beaverdam Creek is currently listed among waters impacted by nonpoint sources. The creek
has elevated suspended solids and nutrient levels as a result of agricultural activities, namely
nonirrigated crop production and pastureland management. Beaverdam Creek is listed in the NPS
Management Program as a high priority for implementation action. A nonpoint source watershed
implementation project targeting poultry producers is currently underway. Itis a joint effort amoung
several agencies utilizing EPA §319 and USDA funding. The high concentration of livestock has
intensified water quality concerns due to the large amounts of animal wastes generated. The
objectives of the project include the demonstration and provision of technical assistance to land
owners of best management practices (BMPs). Implementation of these controls should reduce the
sediment and nutrient loading to the streams in this watershed, thus improving water quality. Results
from the study will be included in the 1997 update of the Savannah-Salkehatchie Watershed.

Growth Potential

There is no serious growth or development predicted for this area.
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03060101-020

General Description

Watershed 03060101-020 is located in Oconee and Pickens Counties and consists of Lake
Jocassee and its tributaries forming the lake. The watershed occupies 39,724 acres of the Blue Ridge
region of South Carolina. The predominant soil types consist of an association of the Ashe-Saluda
series. The erodibility of the soil (K) averages 0.23; the slope of the terrain averages 45.2%, with a
range of 10-65%. Land use/land cover in the watershed includes: 2.19% urban land, 0.77%
agricultural land, 1.60% scrub/shrub land, 0.05% barren land, 73.48% forested land and 21.81%
water.

The Lake Jocassee watershed includes the Toxaway River, Whitewater River and Thompson
River, all which flow across the North Carolina border to merge and form Lake Jocassee; the entire
lake to the Jocassee dam is included in the watershed. All streams are classified as freshwater (FW).

The Sumter National Forest, another natural resource, encompasses the entire watershed.

Water Quality

Lake Jocassee - Aquatic life and recreational uses are fully supported for this lake.

Lake Water Quality Assessment

The Whitewater, Thompson and Toxaway Rivers, together with Lake Keowee (via a pumped
storage hydroelectric facility), drain to form Lake Jocassee. Lake Jocassee’s watershed covers 93
km? in South Carolina, and the watershed extends into North Carolina as well. Lake Jocassee drains
into Lake Keowee. A deep-water lake, Jocassee’s maximum depth is 98.8m and mean depth is
47 .8m; the surface area encompasses 3,061.5 hectares. There are no recreational impairments on this
lake, which enjoys the highest water quality in the state.

A single Algal Growth Potential Test, conducted in the summer of 1989, indicated that the
limiting nutrient in the lake system was phosphorus. Eutrophication studies classified Lake Jocassee
as a Category II for highest water quality, and recommended it for preservation. The headwaters
region has improved over time; and the dam site maintained the lowest eutrophication level of all the

state’s lakes.

Point Source Contributions

RECEIVING STREAM NPDES #

FACILITY NAME TYPE

PERMITTED FLOW @ PIPE (MGD) COMMENT
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LAKE JOCASSEE SC0037800

DUKE POWER/BAD CREEK STORAGE MINOR INDUSTRIAL
PIPE #: 001 FLOW: 0.18

LAKE JOCASSEE SC0037800

DUKE POWER/BAD CREEK STORAGE MINOR INDUSTRIAL
PIPE #: 01B FLOW: 4.3

LAKE JOCASSEE SC0037800

DUKE POWER/BAD CREEK STORAGE MINOR INDUSTRIAL
PIPE #: 002 FLOW: 0.013

LAKE JOCASSEE SC0037800

DUKE POWER/BAD CREEK STORAGE MINOR INDUSTRIAL
PIPE #: 003 FLOW: 2.9

LAKE JOCASSEE SC0037800

DUKE POWER/BAD CREEK STORAGE MINOR INDUSTRIAL

PIPE #: 004 FLOW: NO LIMIT

Nonpoint Source Contributions

The Thompson and Whitewater Rivers are both currently included on the list of waterbodies
impacted by nonpoint source pollutants, as evaluated by outside agencies and citizen groups. The
Thompson River was reported to be impacted by agricultural activities (nonirrigated crop production),
land development construction and urban surface runoff, activities elevating suspended solid levels
and turbidity. _

The Whitewater River was reported to be impacted by pastureland activities and urban surface
runoff that elevated suspended solids and turbidity levels. Computer modelling by the SCLRCC
indicated a high potential for nonpoint source problems on this stream brought about by agricultural

and urban activities.

Growth Potential
Residential growth in and adjacent to the mountain region is predicted at relatively high
levels, despite the low population base. Special concern should be given to this environmentally

pristine and aesthetically valuable region.
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03060101-030

General Description

Watershed 03060101-030 is located in Oconee and Pickens Counties and consists of the upper
region of Lake Keowee and its tributaries. The watershed occupies 75,177 acres of the Blue Ridge
region of South Carolina. The predominant soil types consist of an association of the Pacolet-Ashe-
Hayesville series. The erodibility of the soil (K) averages 0.23; the slope of the terrain averages
27.8%, with a range of 2-80%. Land use/land cover in the watershed inctudes: 0.30% urban land,
6.38% agricultural land, 3.29% scrub/shrub land, 0.10% barren land, 78.98% forested land and
10.96% water.

This watershed contains a total of 34.18 stream miles. Eastatoe Creek (FW) joins with the
Keowee River just below the Jocassee dam to form the upper region of Lake Keowee. The watershed
includes the headwaters of Lake Keowee extending down to the Keowee dam, the first of two dams
on this reservoir. Another natural resource is the Keowee Toxaway State Park, located in the upper

reaches of the watershed.

Water Quality

Eastatoe Creek - Recreational uses are only partially supported for this stream due to fecal coliform
bacteria excursions. Although one excursion for chromium was measured, macroinvertebrate data
from this location indicated the least impacted community of the mountain region sites and was used

as the regional reference site. On this basis, aquatic life uses are fully supported.

Rocky Bottom Creek - There are no water chemistry data available for this creek. Agquatic life use

is fully supported based on macroinvertebrate community data.

Lake Keowee - Aquatic life and recreational uses are fully supported in this portion of the lake.

Lake Water Quality Assessment
General water quality for Lake Keowee is described in management unit 03060101-050,
where the majority of the lake and the sampling sites are located. The Lake Keowee dam site was

classified as category III for its high quality, and recommended for preservation.

Water Supply
WATER USER (TYPE) STREAM AMOUNT WITHDRAWN (MGD)
Greenville Water System (M) Lake Keowee 4.380
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Point Source Contributions

RECEIVING STREAM
FACILITY NAME
PERMITTED FLOW @ PIPE (MGD)

REEDY CREEK-EASTATOE CREEK
MCCALL ROYAL AMBASSADOR CAMP
PIPE #: 001 FLOW: 0.012

KEOWEE RIVER
DUKE POWER/OCONEE NUCLEAR STA
PIPE #: 001 FLOW: 2324.7

KEOWEE RIVER
DUKE POWER/OCONEE NUCLEAR STA
PIPE #: 002 FLOW: 3.7

KEOWEE RIVER
DUKE POWER/OCONEE NUCLEAR STA
PIPE #: 003 FLOW: 0.035

KEOWEE RIVER
DUKE POWER/OCONEE NUCLEAR STA
PIPE #: 004 FLOW: 0.007

KEOWEE RIVER
DUKE POWER/OCONEE NUCLEAR STA

PIPE #: 005 FLOW: 0.18

NPDES #
TYPE
COMMENT

SC0026557
MINOR COMMUNITY

SC0000515
MAJOR INDUSTRIAL

SC0000515
MAJOR INDUSTRIAL

SC0000515
MAJOR INDUSTRIAL

SCO0000515
MAIJOR INDUSTRIAL

SCO000515
MAJOR INDUSTRIAL

Nonpoint Source Contributions
Lake Keowee is currently included on the §304(1) long list of impacted waterbodies due to

nonpoint source concerns for nontoxics and ambient toxicity.

Growth Potential
Residential growth in and adjacent to the mountain region is predicted to occur at a relatively
high level, despite its low population base. Special concern should be given to the environmentally

pristine and aesthetically valuable region.
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03060101-040

General Description

Watershed 03060101-040 is located in Pickens, Oconee and Anderson Counties and consists
of the Seneca River, which together with its tributaries form the upper region of Lake Hartwell.
The watershed occupies 137,014 acres of the Piedmont region of South Carolina. The predominant
soil types consist of an association of the Cecil-Hiwassee series. The erodibility of the soil (K-factor)
averages 0.26; the slope of the terrain averages 10.7%, with a range of 2-25%. Land use/land cover
in the watershed includes: 7.76% urban land, 18.99% agricultural land, 13.26% scrub/shrub land,
0.75% barren land, 43.74% forested land and 15.50% water.

The Seneca River (FW) flows out of the Keowee dam to form the headwaters of the Seneca
River region of Lake Hartwell, which extends down to its confluence with the Tugaloo River region
of the lake. This watershed accepts the drainage of Sixmile Creek (FW), which flows into the Seneca
River just below the Little River dam, and from Six and Twenty Creek (FW), which enters the
watershed just above the confluence with the Tugaloo River. Town Creek (FW) flows into Six and
Twenty Creck. There are a total of 29.93 stream miles in this watershed. Watershed 03060101-040
also accepts the drainage from Twelve Mile Creek (03060101-060,-070), Eighteen Mile Creek
(03060101-090), Coneross Creek (03060101-080) and Lake Keowee (03060101-050) watersheds.

Water Quality

Six and Twenty Creek - Aquatic life uses are fully supported for this stream. Recreational uses are
only partially supported due to fecal coliform bacteria excursions under Class FW standards. This
creek was Class B until April, 1992 and bacterial conditions are expected to improve as new NPDES

permit limits are instituted in the watershed.

Seneca River Arm of Lake Hartwell - There are three sampling locations in this portion of the lake.
Aquatic life and recreational uses are fully supported; however, aquatic life uses may be threatened by
significantly declining trends in dissolved oxygen at three of the four stations sampied. Copper
exceeded the standard three times in 1989, once at the detection limit and twice above the detection
limit, but this does not seem to be a chronic condition. Mercury exceeded the human health standard
once in 1990 at one station. PCBs were detected in sediments at the sampling location furthest
uplake. Fish consumption uses for the Seneca River arm of the lake (upstream of Highway 24) are
not supported due to the fish consumption advisory (see Special Study below) for Lake Hartwell.

This region of the lake system allows no consumption of fish. Downstream of Highway 24, fish

consumption uses are partially supported and consumption of fish under 3 pounds is allowed.
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An application to prohibit the discharge of any sewage from all vessels into Lake Hartwell
was submitted to the USEPA in accordance with §312(f)(3) of the Federal Clean Water Act and EPA
Regulation 40 CFR 140.4. The pursuance of this designation was initiated by a citizens group as a

prevention and protection mechanism.

Special Study of Lake Hartwell and PCB Contamination

In 1976, the SCDHEC and the USEPA discovered fish contaminated with polychlorinated
biphenyl (PCB) in certain areas of Lake Hartwell; the levels were found to be above allowable limits
set by the USFDA. As a result of these findings, a fish consumption advisory was issued for portions
of Lake Hartwell to reduce human exposure. Since 1976, the SCDHEC has conducted annual
surveys of Lake Hartwell to evaluate PCB levels in the fish population. Portions of Lake Hartwell
became eligible for Superfund support in 1990.

The results of the most current Lake Hartwell study (SCDHEC 1992¢) assessed fish having
PCB concentrations greater than 2.0ppm, USFDA’s acceptable level. The Twelve Mile Creek Arm
of Lake Hartwell, the original source of the contaminant, continues to have the highest level of PCBs.
A gradient of decreasing PCB-contaminated fish (non-migratory) originates in the Twelve Mile Creek
region and extends down to the dam. The forage fish in the Twelve Mile Creck arm were highly
contaminated with PCBs and played a major role in the game fish contamination via the food chain.

Current data indicates that the original fish consumption advisory, which extended to all fish
in the Seneca River arm upstream of Highway 24, should remain in effect, and any fish greater than
three pounds outside of the advisory area and within the reaches of Lake Hartwell should not be
consumed. PCBs in the environment are persistent and could linger at unacceptable levels for many
years; however, if remedial actions under the Superfund program occur, the time span may be

narrowed.

Lake Water Quality Assessment

The Tugaloo River and Seneca River together drain into Lake Hartwell, which has a
watershed covering 2,386.4 km? in South Carolina (the watershed also extends into Georgia). Lake
Hartwell has a surface area of 24,828 hectares and undergoes thermal stratification during the
summer. The lake has a maximum depth of 53.4m and a mean depth of 13.9m. A fish consumption
advisory is in effect lakewide due to PCB contamination. Fish tissue samples are collected
periodically by the SCDHEC and the USEPA to monitor trends. The Clean Lake study locations
have been analyzed by watershed: Twelve Mile Creek arm (03060101-070), Coneross Creek arm
(03060101-080), Eighteen Mile Creek arm (03060101-090) and the dam site (03060103-020). Other
watersheds draining into the lake include Three and Twenty Creek (03060103-100) and Beaverdam
Creek (03060102-150).
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Water Supply
WATER USER (TYPE)
Duke Power
J.P.Stevens-Clemson Plt (I)

Milliken&Co.-Defore Mill (I)

Point Source Contributions

Lake Hartwell is currently included on the §304(1) long list for point source concerns for toxic
pollutants. The Seneca River arm of Lake Hartwell is currently listed on the §303(d) priority list of

STREAM

Lake Hartwell
Lake Hartwell
Lake Hartwell

AMOUNT WITHDRAWN (MGD)
14.400
3.600
0.121

waters that require TMDL development in relation to elevated nutrient levels.

RECEIVING STREAM
FACILITY NAME
PERMITTED FLOW @ PIPE (MGD)

SENECA RIVER
EMRO MKTG/STARVIN MARVIN
PIPE #: 001 FLOW: MR

SIX AND TWENTY CREEK
ANDERSON CO SWR AUTH
PIPE #: 001 FLOW: 0.5

SIX AND TWENTY CREEK
SC HWY DEPT/REST AREA 1-85 8
PIPE #: 001 FLOW: 0.02

SALEM CREEK
SPRINGS IND/WAMSUTTA MILLS
PIPE #: 001 FLOW: MR

STEEL CREEK
SC HWY DEPT/REST AREA I-85 N
PIPE #: 001 FLOW: 0.02

BEAR SWAMP CREEK
AVONDALE MILLS/WALHALLA PLT
PIPE #: 001 FLOW: 0.0158

SHORE CREEK
KEOWAY VILLAGE APTS
PIPE #: 001 FLOW: 0.03

UNNAMED STREAM
JP STEVENS/CLEMSON PLT
PIPE #: 001 FLOW: 2.16

MARTIN CREEK
WEST PT PEPPERELI/SENECA PL
PIPE #: 001 FLOW: MR
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NPDES #
TYPE
COMMENT

SC0040690
MINOR INDUSTRIAL

SC0040193
MINOR MUNICIPAL

SC0025992
MINOR COMMUNITY

SC0000469
MINOR INDUSTRIAL

SC0025984
MINOR COMMUNITY

SC0039608
MINOR INDUSTRIAL

$5C0029360
MINOR COMMUNITY

SC0000591
MAIJOR INDUSTRIAL

SC0022551
MINOR INDUSTRIAL



MARTIN CREEK
WEST PT PEPPERELL/SENECA PL
PIPE #: 002 FLOW: MR

MARTIN CREEK
WEST PT PEPPERELL/SENECA PL
PIPE #: 003 FLOW: MR

LITTLE RIVER
COURTENAY UTIL INC/WAYNE ENV
PIPE #: 001 FLOW: 0.0495

LAKE HARTWELL TR
DAYS INN/I-85 & SC HWY 187
PIPE #: 001 FLOW: 0.025

LAKE HARTWELL TR
ISAQUEENA MOBILE HOME PARK
PIPE #: 001 FLOW: 0.024

LAKE HARTWELL TR
RC EDWARDS JR HS/PICKENS CO
PIPE #: 001 FLOW: 0.015

LAKE HARTWELL TR
DANIEL HIGH SCH/PICKENS CO
PIPE #: 001 FLOW: 0.02

LAKE HARTWELL TR
CLEMSON UNIV/COOPER SER LAB
PIPE #: 001 FLOW: 0.003

LLAKE HARTWELL
CLEMSON UNIVER/PHYSICAL PLT
PIPE #: 001 FLOW: 1.8

LAKE HARTWELL
CLEMSON/MAIN PLANT
PIPE #: 001 FLOW: 1.0

LAKE HARTWELL
CLEMSON UNIV/CENTRAL ENERGY
PIPE #: 001 FLOW: 14.11

LAKE HARTWELL
HARBOR GATE CONDOMINIUMS
PIPE #: 001 FLOW: 0.0375

LAKE HARTWELL
MILLIKEN & CO/DEFORE MILL
PIPE #: 001 FLOW: MR

LAKE HARTWELL
MILLIKEN & CO/DEFORE MILL
PIPE #: 002 FLOW: MR
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SC0022551
MINOR INDUSTRIAL

SC0022551
MINOR INDUSTRIAL

SC0000272
MINOR COMMUNITY

SC0023311
MINOR COMMINITY

SC0023141
MINOR COMMUNITY

5C0028762
MINOR COMMUNITY

SC0038652
MINOR COMMUNITY

SC0036200
MINOR INDUSTRIAL

SC0034843
MAJOR COMMUNITY

$C0020010
MAJOR MUNICIPAL

S$C0022004
MINOR INDUSTRIAL

SC0021849
MINOR COMMUNITY

SC0023353
MINOR INDUSTRIAL

SC0023353
MINOR INDUSTRIAL



LAKE HARTWELL SC0021873

SHOALS SEWER COMPANY MINOR COMMUNITY
PIPE #: 001 FLOW: 0.019

NO DISCHARGE SYSTEM ND#

FACILITY NAME TYPE

LAND DISPOSAL ND0067679

SIX MILE RETIRE&CONVIL, CNTR MINOR COMMUNITY
LAND DISPOSAL ND0067512
CLEMSON UNIVERSITY-CAMP HOPE MINOR COMMUNITY
LAND DISPOSAL ND0067539
HARVEYS LOVE&CARE HOME MINOR COMMUNITY
LAND DISPOSAL NDO0J69680
LEBANON MHP MINOR COMMUNITY -

Nonpoint Source Contributions

Six and Twenty Creek is included in the most recent listing of waters impacted by nonpoint
sources. Nonpoint source inputs to the creek in the form of agricultural activities (nonirrigated crop
production and animal holding management) and land development construction were evaluated by the
Department, other agencies and citizen groups. These inputs elevated fecal coliform bacteria and
nutrient levels on numerous occasions and increased turbidity periodically. Computer modelling by
the SCLRCC indicated a high potential for NPS problems from agricultural and urban activities for
this stream. Six and Twenty Creek is included on the §304(1) long list for impacted waterbodies due

to nonpoint source concerns for nontoxics.

Growth Potential

The Towns of Clemson and Six Mile are included in this watershed. Clemson is near the
boundary of the Twelve Mile Creek watershed (03060101-070) and potentially impacts both
watersheds. Residential growth in this watershed would occur along S.C. Highway 133 from
Clemson to Six Mile.

Clemson is one of the three greatest potential development areas in the county and is currently
one of the largest manufacturing areas in the upstate region. Future growth of the manufacturing
industry is dependent on infrastructure expansion, which is dependent on the capacity of existing
facilities to treat the effluent, and on the assimilative capacity of surrounding streams to absorb the
effluent. Many wastewater treatment facilities are at or near their capacity to treat industrial
discharges.

Another future growth area surrounds the intersection of I-85 and S.C. Road 81, near Six and

Twenty Creek at the base of the watershed.
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03060101-050

General Description

Watershed 03060101-050 is located in Oconee County and consists primarily of the Little
River and its tributaries, which form an arm of Lake Keowee. The watershed occupies 104,698
acres of the Blue Ridge (upper third) and Piedmont (lower two-thirds) regions of South Carolina.

The predominant soil types consist of an association of the Pacolet-Cecil-Hiwassee series. The
erodibility of the soil (K-factor) averages 0.24; the slope of the terrain averages 19.3%, with a range
of 2-80%. Land use/land cover in the watershed includes: 4.48% urban land, 12.41% agricultural
land, 3.19% scrub/shrub land, 0.19% barren land, 68.17% forested land and 11.57% water.

In this watershed, Oconee Creek and North Fork Creek join to form the Little River, which
forms an arm of Lake Keowee. A large portion of Lake Keowee, from the Keowee dam to the Little
River dam, is contained in this watershed. Cane Creek and Little Cane Creek, together with Crooked
Creek, form arms of Lake Keowee. The tributaries of Lake Keowee extend for a total of 59.59

stream miles, all are classified as FW.

Water Quality

Little River - Aquatic life and recreational uses are fully supported for this stream.

Lake Keowee - Recreational and aquatic life uses are fully supported in this portion of the lake;
however, aquatic life uses may be threatened by significantly declining trends in DO. Lead levels
exceeded aquatic life and human health standards once in 1989, but this does not appear to be a

chronic condition. Copper was measured above the detection limit at both locations in 1989,

Lake Water Quality Assessment

Lake Jocassee and the Little River drain into Lake Keowee, which has a watershed covering
796.2 km2. The surface area of the lake is 7,435 hectares with a maximum depth of 47.2m and a
mean depth of 16.6m. Lake Keowee drains into the Keowee and Little Rivers. There are no
recreational impairments on the lake; and overall water quality is second only to Lake Jocassee. Lake
Keowee has experienced nonpoint source impacts from both agriculture and land development.

A single Algal Growth Potential Test, conducted in the summer of 1989, indicated that the
limiting nutrient in the lake system was phosphorus. Eutrophication studies classified the Cane Creek
arm of Lake Keowee as a Category III for highest water quality, and recommended for preservation.

The Cane Creek arm achieved the second lowest eutrophication status in the state.
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Water Supply

WATER USER (TYPE) STREAM
City of Seneca (M) Lake Keowee
Oconee Nuclear Station (M) Lake Keowee

Point Source Contributions

RECEIVING STREAM
FACILITY NAME
PERMITTED FLOW @ PIPE (MGD)

NORTH FORK CREEK TR
SALEM HI&ELEM SCH/OCONEE CO
PIPE #: 001 FLOW: 0.011

DAVEY BRANCH-WEST FORK CREEK
TAMASSEE DAR SCHOOL
PIPE #: 001 FLOW: 0.031

CANE CREEK
TORRINGTON COMPANY
PIPE #: 001 FLOW: MR

LAKE KEOWEE
SHADOW WALK INC
PIPE #: 00t FLOW: 0.04

KELLY CREEK
GREENVILLE/LAKE KEOWEE WTR PLT
PIPE #: 001 FLOW: MR

LAKE KEOWEE
LAKE KEOWEE DEVELOPMENT CORP
PIPE #: 001 FLOW: 0.90

LAKE KEOWEE
SENECA/WATER PLANT
PIPE #: 001 FLOW: MR

UNNAMED STREAM
KENDALL CO/SENECA PLANT

PIPE #: 001 FLOW: MR

AMOUNT WITHDRAWN (MGD)
4.100
0.120

NPDES #

TYPE

COMMENT
SC0026603

MINOR COMMUNITY

SC0026727
MINOR COMMUNITY

SC0037711
MINOR INDUSTRIAL

SC0041416
MINOR COMMUNITY

SC0041165
MINCR INDUSTRIAL

SC0022322
MINOR COMMUNITY

SC0037478
MINOR INDUSTRIAL

SC0042111
MINOR INDUSTRIAL

Nonpoint Source Contributions

Lake Keowee is included in the most recent listing of waters impacted by nonpoint sources.
Elevated ammonia levels were reported by SCDHEC personnel as a result of pastureland activities;
land development was also listed as a nonpoint source for the lake. Computer modelling by the
SCLRCC indicated a high potential for NPS problems from agricultural and urban activities for this
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stream. Lake Keowee is included on the §304(1) long list of impacted waterbodies due to nonpoint
source concerns for nontoxics and ambient toxicity.

The Little River was also listed as an impacted waterbody from Department monitoring
reports. Nonpoint source inputs occurred in the form of agricultural and silvicultural activities,
together with land development, causing numerous elevated nutrient and suspended solid levels and
DO excursions. Computer modelling by the SCLRCC indicated a high potential for NPS problems

from agricultural and urban activities for this stream.

Growth Potential
The Town of Salem and the shoreline of Lake Keowee are predicted for growth in the form of
retirement communities. S.C. Road 130, running from Salem to Seneca, will be particularly prone to

development.
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03060101-060

General Description

Watershed 03060101-060 is located in Pickens County and consists of the upper reach of
Twelve Mile Creek and its tributaries. The watershed occupies 74,972 acres of the Piedmont region
of South Carolina. The predominant soil types consist of an association of the Cecil-Hiwassee-Pacolet
series. The erodibility of the soil (K-factor) averages 0.25; the slope of the terrain averages 13.7%,
with a range of 2-80%. Land use/land cover in the watershed includes: 5.92% urban land, 24.08%
agricultural land, 4.51% scrub/shrub land, 0.58% barren land, 64.33% forested land and 0.58%
water.

The predominant stream in this watershed is the upper reach of Twelve Mile Creek, which
flows near the Town of Pickens. Middle Fork Twelve Mile Creck and North Fork Twelve Mile
Creek join to form Twelve Mile Creek, which flows through the watershed and is joined, along the
way, by Town Creek, Wolf Creek and Rices Creek; the drainage from all these streams flows into the
lower reaches of Twelve Mile Creek (03060101-070), and into Lake Hartwell. There are a total of

51.64 stream miles in this watershed, all classified FW.

Water Quality

North Fork Twelve Mile Creek - Aquatic life uses are fully supported for this stream. Recreational

uses are only partially supported due to fecal coliform bacteria excursions under Class FW standards,

compounded by a significantly increasing trend in bacterial concentrations. The source of the bacteria

1s unknown.

Town Creek - There is no water quality data available for this watershed. Water quality sampling is
planned prior to the assessment update. Fish consumption uses for this region of the lake are not
supported due to the fish consumption advisory (see watershed 03060101-040) for Lake Hartwell.
This region of the lake system allows no consumption of fish. Cornell-Dubilier Marketing, located
on Town Creek, experienced a few PCB permit limit violations in 1992. Prior PCB enforcement

based on actions of previous owner Sangamo.

Twelve Mile Creek - Aquatic life uses are fully supported for the upper reach of Twelve Mile Creek,
but may be threatened by a significantly declining trend in dissolved oxygen. Recreational uses are
not supported due to fecal coliform bacteria excursions under Class FW standards. This creck was
Class B until April, 1992 and bacterial conditions are expected to improve as new NPDES permit
limits are instituted in the watershed. Fish consumption uses for this region of the lake are not
supported due to the fish consumption advisory (see watershed 03060101-040) for Lake Hartwell.
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This region of the lake system allows no consumption of fish. Polychlorinated biphenyls (PCBs) are
present in sediment. Turbidity shows a significant increasing trend, which could be from a

combination of point and nonpoint sources (see Point and Nonpoint Source Contributions below).

Lake Water Quality Assessment

General water quality for Lake Hartwell is described in watershed 03060101-040, where the
majority of the lake is located and where the sampled streams drain into. Analysis specific to Twelve
Mile Creek is described under watershed 03060101-070.

Water Supply
WATER USER (TYPE) STREAM AMOUNT WITHDRAWN (MGD)
Town of Pickens (M) Twelve Mile Creek 2.040
Town of Pickens (M) Twelve Mile Creek 0.000
Alice Manufacturing Co.- Golden Creek 0.000(Inactive)

Elljean Plt. (I)

Point Source Contributions

Town Creek is included on the §304(1) short list for waters not expected to meet applicable
water quality standards after full implementation of NPDES permit conditions due, in part or entirely,
to point source discharges of §307(a) toxics; Cornell-Dubilier Marketing Inc. is the facility
discharging a toxic effluent (PCBs) into Town Creek. Town Creek and Twelve Mile Creek are both
included on the §304(1) long list for impacted waterbodies due to point source concerns for toxic
pollutants (PCBs).

RECEIVING STREAM NPDES #

FACILITY NAME TYPE

PERMITTED FLOW @ PIPE (MGD) COMMENT
PICKENS MILL BRANCH-TOWN CREEK S$C0002674

MAYFAIR MILLS/PICKENS DIV MINOR INDUSTRIAL
PIPE #: 001 FLOW: MR

TOWN CREEK TR SC0035432

KENT MANUFACTURING COMPANY MINOR INDUSTRIAL

PIPE #: 001 FLOW: MR

TOWN CREEK SC0026492
RYOBI MOTOR PRODUCTS/PICKENS MINOR INDUSTRIAL
PIPE #: 001 FLOW: MR

TOWN CREEK SC0000141

CORNELL-DUBILIER MARKETING INC MAJOR INDUSTRIAL
PIPE #: 001 FLOW: 0.3

71



TOWN CREEK
CORNELL-DUBILIER MARKETING INC
PIPE #: 002 FLOW: MR

TOWN CREEK
PICKENS/TOWN CREEK PLANT
PIPE #: 001 FLOW: 0.6

WOLF CREEK
PICKENS/WOLF CREEK PLANT
PIPE #: 001 FLOW: 0.5

RICES CREEK
ALICE MFG/ELLJEAN & FOSTER PLT
PIPE #: 001 FLOW: 0.04

RICES CREEK
ALICE MFG/ELLJEAN & FOSTER PLT
PIPE #: 002 FLOW: 0.006

RICES CREEK
ALICE MFG/ELLJEAN & FOSTER PLT
PIPE #: 003 FLOW: 0.008

PRATERS CREEK
SPANGLERS GROCERY
PIPE #: 001 FLOW: 0.009

NO DISCHARGE SYSTEM
FACILITY NAME

LAND DISPOSAL
PICKENS COUNTY STOCKADE -

$C0006141
MAJOR INDUSTRIAL

SC0021661
MINOR MUNICIFAL

S$C0021679
MINOR MUNICIPAL

SC0000370
MINOR INDUSTRIAL

SC0000370
MINOR INDUSTRIAL

SC0000370
MINOR INDUSTRIAL

SC0O000434
MINOR INDUSTRIAL

ND#
TYPE

NDO0067521
MINOR COMMUNITY

There is a planned expansion for the Town of Pickens (Town Creek and Wolf Creek)
facilities. The town is currently in the process of developing a facilities plan for an SRF project.
The upgrade should significantly improve the effluent quality from these facilities. There may be
some consolidation of treatment and work to correct excessive inflow and infiltration will also be
completed. There is an enforcement action (Consent Order) being taken to insure these steps are

completed.

Nonpoint Source Contributions

Twelve Mile Creek is listed as an impacted waterbody from nonpoint sources that include the
agricultural practices of nonirrigated crop production and pastureland management. Numerous fecal
coliform excursions and elevated nutrient levels have been recorded by the Department on this stream
segment, along with scattered elevated turbidity readings. Computer modelling by the SCLRCC

indicated a high potential for NPS problems from agricultural activities for this stream.
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Ground Water Contamination

The ground water in the vicinity of the landfill owned by Cornell-Dubilier Inc. (formaily
Sangamo) is contaminated with volatile organics as a result of industrial landfill seepage; the
contaminated area is listed as a USEPA National Priority List (NPL) site. The probable recipients of

the contaminated discharge are Twelve Mile Creek and Lake Hartwell.

Growth Potential

The Town of Pickens is the prominent focus of potential development in this watershed.
Commercial growth is predicted between Pickens and Easley (03060101-070) along S.C. Highway 8.
Residential growth has the potential to increase, as does industrial growth, Industrial growth in this
watershed is due to the established infrastructure and transportation system, and the proximity of I-85

to the industrial community.
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03060101-070

General Description

Watershed 03060101-070 is located in Pickens County and consists of the lower reach of
Twelve Mile Creek and its tributaries. The watershed occupies 30,279 acres of the Piedmont region
of South Carolina. The predominant soil types consist of an association of the Cecil-Hiwassee series.
The erodibility of the soil (K-factor) averages 0.26; the slope of the terrain averages 9.6%, with a
range of 2-25%. Land use/land cover in the watershed includes: 20.50% urban land, 12.45%
agricultural land, 7.76% scrub/shrub land, 0.35% barren land, 57.25% forested land and 1.70%
water. ’

The lower reach of Twelve Mile Creek flows into and forms an arm of Lake Hartwell.
Golden Creek (FW) flows into this segment of Twelve Mile Creek near the Towns of Liberty and
Easley. This watershed contains a total of 18.97 stream miles, all classified FW, and accepts the
drainage of the upper Twelve Mile Creek watershed (03060101-060).

Water Quality

Golden Creek - Aquatic life uses are fully supported, but may be threatened by a significantly
declining trend in dissolved oxygen. Recreational uses are not supported due to fecal coliform
bacteria excursions under Class FW standards. This creek was Class B until April, 1992 and
bacterial conditions are expected to improve as new NPDES permit limits are instituted in the
watershed. The Town of Easley/Golden Creek Lagoon, Imperial Die Casting, and Town of
Liberty/Roper Lagoon are all located upstream of this sampling location and each had several permit
limit violations in 1992. The combination of TSS, BOD, and fecal coliform bacteria excursions from
these three facilities may be a contributing factor to the observed water quality impacts. Fecal

coliform limitations will be more stringent when the permits are reissued.

Unnamed tributary to Twelve Mile Creek - Aquatic life and recreational uses are fully supported;
however, aquatic life uses may be threatened by a significantly declining trend in dissolved oxygen.

Twelve Mile Creek - There are three sampling locations along the lower reach of Twelve Mile
Creek, all locations fully supporting aquatic life uses. Using Class FW standards for fecal coliform
bacteria excursions, recreational uses were not supported at the farthest upstream location, only
partially supported at the midstream location, and fully supported at the downstream location. The
Cateechee Village wastewater treatment plant, located between the two uppermost stations in this

watershed, experienced two fecal coliform bacteria permit limit violations in 1992. This creek was
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Class B until April, 1992 and bacterial conditions are expected to improve as new NPDES permit
limits are instituted in the watershed.

Fish consumption uses for this region of the lake are not supported due to the fish
consumption advisory (see watershed 03060101-040) for Lake Hartwell. This region of the lake
system allows no consumption of fish. Polychlorinated biphenyls (PCBs) are present in sediment at
all three locations. Two chromium samples in 1987 were in excess of the aquatic life standard. One
of these was also greater than the human health standard. Metals are not routinely monitored at these
locations and these results represent one sampling event. Additional metals sampling may be
warranted. The upstream sampling location exhibited a significantly increasing trend in turbidity,

possibly due to a combination of both point and nonpoint source contributions.

Lake Water Quality Assessment

General water quality for Lake Hartwell is described in watershed 03060101-040, where the
majority of the lake is located and where the streams sampled drain into. A single Algal Growth
Potential Test, conducted in the summer of 1989, indicated that the limiting nutrient in the Twelve
Mile Creek arm of the lake was phosphorus. Eutrophication studies classified this region of Lake
Hartwell as a Category II for intermediate water quality, which may be susceptible to further
degradation, with protection recommended; the overall status of this embayment indicates

improvement over time. Agricultural nonpoint source inputs were recorded in the Twelve Mile Creek

area.
Water Supply
WATER USER (TYPE) STREAM AMOUNT WITHDRAWN (MGD)
Easley-Central (M) Twelve Mile Creek 1.180
BASF Corp.-Fibers Div. (I)  Twelve Mile Creek 1.500
Vulcan Materials-Liberty (I)  Golden Creek 0.792

Point Source Contributions
Golden Creek is included on the §304(1) long list of impacted waterbodies due to point source
concerns for nontoxic pollutants. Twelve Mile Creek is included on the §304(1) long list due to point

source concerns for toxic pollutants (PCBs).

RECEIVING STREAM NPDES #

FACILITY NAME TYPE

PERMITTED FLOW @ PIPE (MGD) COMMENT

GOLDEN CREEK SC0039586

IMPERIAL DIE CASTING CORP MINOR INDUSTRIAL
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PIPE #: 001 FLOW: 0.0022

GOLDEN CREEK
LIBERTY/ROPER LAGOON
PIPE #: 001 FLOW: 0.279

GOLDEN CREEK
ALICE MFG/ALICE PLANT
PIPE #: 001 FLOW: MR

GOLDEN CREEK
VULCAN MATERIALS CO/LIBERTY
PIPE #: 001 FLOW: MR

GOLDEN CREEK
EASLEY/GOLDEN CREEK LAGOON
PIPE #: 001 FLOW: 0.58

MURPHEE BRANCH
LIBERTY/CRAMER LAGOON
PIPE #: 001 FLOW: 0.157

TWELVE MILE CREEK
BASF CORP/FIBERS DIV
PIPE #: 001 FLOW: 0.1415

HUGGINS CREEK
BASF CORP/FIBERS DIV
PIPE #: 002 FLOW: 0.427

PIKE CREEK
AMERICAN HOUSE SPINNING
PIPE #: 001 FLOW: 0.033

TWELVE MILE CREEK
CENTRAL/NORTH PLANT
PIPE #: 001 FLOW: 0.15

TWELVE MILE CREEK
CATEECHEE VI