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PREFACE
In 1993, the South Carolina Department of Health and Environmental Control (SCDHEC)

pul)lislle& the first in a series of five watershed management documents. The third in that series,

Watershed Water Quality Management Strategy: Catawba-Santee Basin communicated SCDHEC's

innovative watershed approac}l, summarizing water programs and water quality in the basins. The

approacll continues to evolve and improve.

The watershed documents facilitate broader participation in the water quality management

process. T]'u'ouglx these pul)licafions, SCDHEC shares water quality information with internal and

external partners, provi(ling a common foundation for water quality improvement efforts at the local

watershed or large-scale, often interstate, river basin level.
Water quality data from the Santee River Basin was collected and assessed at the start of this
second five-year watershecl management cycle. The assessment incorporates data from many more

sites than were included in the first round. This up(latetl atlas provides summary information on

a watershed basis, as well as geographical presentations of all permitted watershed activities. A
waterbody index and a facility index allow the reader to locate information on speci{‘ic waters and
facilities of interest.

A brief summary of the water quality assessments included in the l)ody of this document is

provided following the Table of Contents. This summary lists all waters within the Santee River

Basin that Jt-ully support recreational and aquatic life uses, followed l)y those waters not supporting

uses. In addition, the summaries list changes in use support status; those that have improve(l or
&egraded over the last five years since the original strategdy was written. More comprellensive
information can be found in the individual watershed sections. The information providecl is accurate
to the best of our lznowleclge at the time of writing and will be updated in five years.

As SCDHEC continues basinwide and statewide water quality protection and improvement

efforts, we are counting on the support and assistance of all stakeholders in the Santee River Basin
Jook forward to worlzing with you.

to participate in l)ringing about water quality improvements. We
r if you are seelzing further

If you have questions or comments reg’arding this document, o

information on the water quality in the Santee River Basin, please contact:

Watershed Strategy Coordinator
SCDHEC Bureau of Water
2600 Bull St.
Columl)ia, SC 29201
(803) 898-4300

www.scdhec.net/water
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Introduction

The South Carolina Department of Health and Environmental Control (SCDHEC or the
Department) 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 information sources and guides for water
quality management.

The Bureau of Water emphasizes watershed planning to better coordinate river basin planning
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.

Purpose of the Watershed Water Quality Assessment

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 assoctated
with a drainage basin including: monitoring, problem identification and prioritization, water quality
modeling, planning, permitting, and other activities. The Bureau of Water's Watershed Water Quality
Management Program integrates these activities by watershed, resulting in watershed management
plans that appropriately focus water quality protection efforts. While an important aspect of the
program is water quality problem identification and solution, the emphasis is on problem prevention.

The Department has divided the State into five regions (areas consisting of one or more river
basins), along hydrologic lines, which contain approximately the same number of NPDES permitted
dischargers. A Watershed Water Quality Assessment (WWQA) will be created for each river basin
within the five regions 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
Santee River Basin is subdivided into 26 watersheds or hydrologic units. The hydrologic units used are
the USDA Natural Resource Conservation Service 11-digit codes for South Carolina. All water quality
related evaluations will be made at the watershed level. The stream names used are derived from
USGS topographic maps. USEPA Reach data (RF3) were used for the digital hydrography and stream
length estimates. Based on the blue line streams of the USGS topo maps, it is likely that portions of the

stream network in terms of perennial, intermittent, and ephemeral streams are not represented.



The watershed-based assessments fulfill 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) requires a listing of waters located within a watershed which do not meet applicable water
quality standards. 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. 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 also 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 assessment also allows for more efficient issuance of National Pollutant Discharge
Elimination System (NPDES) and State wastewater discharge permits. Proposed permit issuances
within a watershed may 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.

The Watershed Water Quality Assessment (WWQA) is a geographically-based document that
describes, at the watershed level, all water quality related activities that may potentially have a negative
impact on water quality. The Watershed Implementation Staff investigates the impaired streams
mentioned in the WWQA to determine, where possible, the source of the impairment and recommends
solutions to correct the problems. As part of this effort, the watershed staff is forging partnerships with
various federal and state agencies, local governments, and community groups. In particular, the
Department's Watershed Program and the Natural Resource Conservation Service (NRCS) district
offices are working together to address some of the nonpoint source (NPS) concerns in the basin. By
combining NRCS's local knowledge of land use and the Department's knowledge of water quality, we
are able to build upon NRCS's close relationships with landowners and determine where NPS projects
are needed. These projects may inciude educational campaigns or special water quality studies.



Factors Assessed in Watershed Evaluations

Water Quality

The Water Program comprises activities within SCDHEC's Bureau of Water and Bureau of
Environmental Services. The Program's objectives are to ensure that the water in South Carolina is
safe for drinking and recreation, and that it is suitable to support and maintain aquatic flora and fauna.
Functions include planning, permitting, compliance assurance, enforcement, and monitoring. This
section provides an overview of water quality evaluation and protection activities.

Monitoring

In an effort to evaluate the State's water quality, the Department operates and collects data
from a permanent Statewide network of primary and secondary ambient monitoring stations and
flexible, rotating watershed monitoring stations. The ambient monitoring network is directed toward
determining long-term water quality trends, assessing attainment of water quality standards, identifying
locations in need of additional attention, and providing background data for planning and evaluating
stream classifications and standards.

Ambient 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 in accordance with the goals of the Clean Water Act. These standards
and criteria define the instream chemical concentrations that provide for protection and reproduction of
aquatic flora and fauna, help determine support of the classified uses 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 the State's
water quality with respect to attainment of classified uses by comparing the ambient monitoring
network data to the State Water Quality Standards.

SCDHEC’s ambient water quality monitoring network comprises three station types: primary
(P), secondary (S), and watershed (W) stations. Primary stations are sampled on a monthly basis year
round, and are located in high water-use areas or upstream of high water-use areas. The static primary
station network is operated statewide, and receives the most extensive parameter coverage, thus making
it best suited for detecting long term trends.

Secondary stations are sampled monthly from May through October, a period critical to aquatic
life, and is characterized by higher water temperatures and lower flows. Secondary stations are located
in areas where specific monitoring is warranted due to point source discharges, or in areas with a
history of water quélity 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 those in the primary network, and during a basin's target year may
have parameter coverage and sampling frequency duplicating that of primary or watershed stations.

Watershed stations are sampled on a monthly basis, year round, during a basin's target year.
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
coverage within the larger drainage basin, and to identify additional monitoring needs. Watershed
stations have the same parameter coverage as primary stations.

Many pollutants may be components of point source dischzirges, but may be discharged in a
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, in these situations, the best media for the detection of these chemicals
are sediment and fish tissue where they may accumulate over time. Their impact may also affect the
macroinvertebrate community. )

Ambient trend monitoring is conducted to collect data to indicate general biological conditions
of State waters which may be subject to a variety of point and nonpoint source impacts. In 1991, the
Department began incorporating ambient macroinvertebrate data into the development of Watershed
Water Quality Assessments. Ambient sampling is also used to establish regional reference or "least
impacted” sites from which to make comparisons in future monitoring. Additionally, special
macroinvertebrate studies, in which stream specific comparisons among stations located upstream and
downstream from a known discharge or nonpoint source area, are used to assess impact.

Qualitative sampling of macroinvertebrate communities are the primary bioassessment
techniques used in ambient trend monitoring. A habitat assessment of general stream habitat
availability and a substrate characterization is conducted at each site. Annual ambient monitoring is
conducted during low flow "worst case” conditions in July - September. Some coastal plain streams
that have no flow conditions in the summer months may be sampled in the winter (January-March).
This technique may also be used in special studies for the purpose of determining if, and to what
extent, a wastewater discharge or nonpoint source runoff is impacting the receiving stream. A
minimum of two sample locations, one upstream and one downstream from a discharge or runoff area,
is collected. At least one downstream recovery station is also established when appropriate. Sampling
methodology follows procedures described in Standard Operating Procedures, Biological Monitoring.

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". Accumulated sediments not only reflect the impact
of point source discharges, but also incorporate 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. Lakes act as settling basins for materials
entering the lake system directly from a discharge or indirectly from the land surface washed into
streams. Therefore, it is not unusual for lake sediment concentrations to be higher than sediment
concentrations found in streams. This is especially true for chromium, copper, and zinc.

The ambient monitoring program, has the capability of sampling a wide range of media and
analyzing them for the presence or effects of contaminants. Ambient monitoring data from 45 primary



(P) stations, 14 secondary (S) stations, and 8 watershed (W) stations were reviewed for the Santee
River Basin, along with 46 SCPSA stations to augment information on the Santee Cooper Lakes.

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 that apply to this basin 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 A were freshwaters which were suitable for primary contact recreation. This class was also suitable for
uses listed as Class B. As of April, 1992, Class A and Class B waters were reclassified as Class FW which

protects for primary contact recreation.

Class B were freshwaters which were suitable for secondary contact recreation and as a source for drinking water
supply, after conventional treatment, in accordance with the requirements of the Department. These waters were
suitable for fishing, and the survival and propagation of a balanced indigenous aquatic community of fauna and
flora. This class was also suitable for industrial and agricultural uses. The main difference between the Class A
and B freshwater was the fecal coliform standard. Class A waters were not to exceed a geometric mean of
200/100ml, based on 5 consecutive samples during any 30 day period; nor were more than 10% of the total
samples during any 30 day period to exceed 400/100m!. Class B waters were not to exceed a geometric mean of
1000/100ml, based ori 5 consecutive samples during any 30 day period; nor were more than 20% of the total
samples during any 30 day period to exceed 2000/100ml. As of April, 1992, Class A and Class B waters were
reclassified as Class FW, which protects for primary contact recreation.

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

Class SA comprises "tidal saltwaters” suitable for primary and secondary contact recreation, crabbing and fishing.
These waters are not protected for harvesting of clams, mussels, or oysters for market purposes or human
consumption. The waters are 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.

Site specific numeric standards (*) for surface waters may be established by the Department to replace the
numeric standards found in Regulation 61-68 or to add new standards not contained in R.61-68. Establishment of
such standards shall be subject to public participation and administrative procedures for adopting regulations. In
addition, such site specific numeric standards shall not apply to tributary or downstream waters unless specifically

described in the water classification listing in R.61-69.



The standards are used as instream water quality goals to maintain and improve water quality
and also serve as the foundation of the Bureau of Water's program. They are used to determine permit
limits for treated wastewater dischargers and any other activities that may impact water quality. 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 should not
cause 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.

Classifications are based on desired uses, not on natural or existing water quality, and are a
legal means to obtain the necessary treatment of discharged wastewater to protect designated uses.
Actual water quality may not have a bearing on a waterbody's classification. A waterbody may be
reclassified if desired or existing public uses justify the reclassification and the water quality necessary
to protect these uses is attainable. A classification change is an amendment to a State regulation and
requires public participation, SCDHEC Board approval, and General Assembly approval.

Natural conditions may prevent a waterbody from meeting the water quality goals as set forth
in the standards. The fact a waterbody does not meet the specified numeric standards for a particular
classification does not mean the waterbody is polluted or of poor quality. Certain types of waterbodies
(ie. swamps, lakes, tidal creeks) may naturally have water quality lower than the numeric standards. A
waterbody can have water quality conditions below standards due to natural causes and still meet its use
classification. A site specific numeric standard may be established by the Department after being
subjected to public participation and administrative procedures for adopting regulations. Site specific
numeric standards apply only to the stream segment described in the water classification listing, not to
tributaries or downstream unspecified waters.

Lake Trophic Status
Trophic status is a characterization of a lake's biological productivity based on the availability

of plant nutrients, especially phosphorus. Commonly accepted systems for describing trophic status
recognize a range of conditions, with "oligotrophic” indicating the least biologically productive lakes
and "eutrophic” indicating significantly higher levels of productivity. A lake's trophic condition may
shift over time. The trophic condition of South Carolina lakes is monitored through SCDHEC’s
network of routine sampling stations and through periodic sampling of additional lakes. All lakes of at
least 40 acres in area that offer public access are monitored.

Most commonly, large external inputs of nutrients from point and/or nonpoint sources lead to
advanced eutrophication. Advanced eutrophication is indicated by excessive algal growth, rapid
sedimentation, and seasonal or daily dissolved oxygen deficiencies. Advanced eutrophication can cause
undesirable shifts in the composition of aquatic life, or even fish kills. Restoring a lake to a more
desirable trophic condition requires reductions in nutrient inputs, usually phosphorus.



Shellfish Harvesting Waters
South Carolina's coastal area consists of 570,304 acres of surface water with an assigned

classification designated for the harvest of molluscan shellfish. This coastal area is divided into 24
shellfish management areas with a total of 499 active monitoring stations. The purpose of this
monitoring network is to provide data which accurately reflects the sanitary conditions of coastal
shellfish and shellfish growing waters in South Carolina to ensure that the health of shellfish consumers
is protected. All shellfish waters receive one of the following harvest classifications:

Approved area classification shall be determined upon a sanitary survey which includes water samples collected
from stations in the designated area adjacent to actual or potential sources of poliution. Growing areas shall be
classified “approved” when the sanitary survey concludes that fecal material, pathogenic microorganisms, and
poisonous or deleterious substances are not present in concentrations which render shellfish unsafe for human

consumption.

Conditionally Approved growing areas are subject to temporary conditions of actual or potential pollution. When
such events are predictable as in the malfunction of wastewater treatment facilities, nonpoint source poliution from
rainfall runoff, discharge of a major river, potential discharges from dock or harbor facilities that may affect
water quality, a management plan describing conditions under which harvesting will be allowed shall be adopted
by the Department, prior to classifying an area as “conditionally approved.” Shellfish shall not be directly
marketed from a “conditionally approved” area until conditions for an “approved” classification have been met
for a time that should insure the shellfish are safe for consumption. Shellstock from “conditionally approved”
areas which have been subjected to temporary conditions of actual or potential poliution may be relayed to
“approved” areas for purification or depurated through controlled purification operations only by special permit

issued by the Department.

Restricted growing areas show a limited degree of pollution or the presence of deleterious or poisonous substances
to a degree which may cause the water quality to fluctuate unpredictably or a such a frequency that a
“conditionally approved” area classification is not feasible. Shellfish may be harvested from areas classified as
“restricted” only for the purposes of relaying or depuration and only by special permit issued by the Department
and under Department supervision.

Conditionally Restricted growing areas are subject to temporary conditions of actual or potential pollution. When
such events are predictable as in the malfunction of wastewater treatment facilities, nonpoint source poliution from
rainfall runoff, discharge of a major river, potential discharges from dock or harbor facilities that may affect
water quality, a management plan describing conditions under which harvesting will be allowed shall be prepared
by the Department, prior to classifying an area as “conditionally restricted.” Shellfish may be harvested from
areas classified as “conditionally restricted” only for the purposes of relaying or depuration and only by permit
issued by the Department and under Department supervision.

Prohibited growing areas include those for which there is no current sanitary survey, or for which monitoring data
show unsafe levels of fecal material, pathogenic microorganisms, or poisonous or deleterious substances in the
growing area, or indicate that such substances could potentially reach quantities which could render shellfish unfit

or unsafe for human consumption.

Evaluation of growing areas is conducted annually; routine monitoring is conducted monthly.
Shellfish monitoring sites are described in Appendix C. and located on the watershed maps in Appendix
D. For current information on growing area classifications, contact SCDHEC’s Shellfish Sanitation

Program at 843-740-1590 (Charleston) or 803-898—4300.



Water Quality Indicators

Water quality data are used to describe the condition of a waterbody, to help understand why
that condition exists, and to provide some clues as to how it may be improved. Water quality
indicators include physical, chemical, and biological measurements. Copies of the Standard Operating
Procedures used for these measurements are available from the Department's Bureau of Water and the

Bureau of Environmental Services.

MACROINVERTEBRATE COMMUNITY
Macroinvertebrates are aquatic insects and other aquatic invertebrates associated with the

substrates of waterbodies (including, but not limited to, streams, rivers, tidal creeks, and estuaries).
Macroinvertebrates can be useful indicators of water quality because these communities respond to
integrated stresses over time which reflect fluctuating environmental conditions. Community responses
to various pollutants (e.g. organic, toxic, and sediment) may be assessed through interpretation of
diversity, known organism tolerances, and in some cases, relative abundances and feeding types.

FisH TISSUE
Many pollutants occur in such low concentrations in the water column that they are usually

below analytical detection limits. Over time many of these chemicals may accumulate in fish tissue to
levels that are easily measured. By analyzing fish tissue it is possible to see what pollutants may be
present in waterbodies at very low levels. This information can also be used to determine if
consumption of the fish pose any undue human health concerns and to calculate consumption rates that

are safe.

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 severe example is a fish kill. 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. '

Changes in DO levels can result from temperature changes or the activity of plants and other
organisms present in a waterbody. The natural diurnal (daily) cycle of DO concentration is well
documented. Dissolved oxygen concentrations are generally lowest in the morning, climbing
throughout the day due to photosynthesis and peaking near dusk, then steadily declining during the
hours of darkness.

There is also a seasonal DO cycle in which concentrations are greater in the colder, winter
months and lower in the warmer, summer months. Streamflow (in freshwater) is generally lower
during the summer and fall, and greatly affects flushing, reaeration, and the extent of saltwater

intrusion, all of which affect dissolved oxygen values.



BIOCHEMICAL OXYGEN DEMAND

Five-day biochemical oxygen demand (BODs;) 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 oxidizdble 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 dissolved oxygen 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 dissolved oxygen standard.

PH
pH is a measure of the hydrogen jon concentration of water, and is used to indicate degree of

acidity. The pH scale ranges from 0 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.

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 pH.

High pH values in lakes during warmer months are associated with high phytoplankton (algae)
densities. The relationship between phytoplankton and daily pH cycles is well established.
Photosynthesis by phytoplankton consumes carbon dioxide during the day, which results in a rise in
pH. In the dark, phytoplankton respiration releases carbon dioxide. In productive lakes, carbon
dioxide decreases to very low levels, causing the pH to rise to 9-10 SU. Continuous flushing in
streams prevents the development of significant phytoplankton populations and the resultant chemical

changes in water quality.

FECAL COLIFORM BACTERIA
Coliform bacteria are present in the digestive tract and feces of all warm-blooded animals,

including humans, poultry, livestock, and wild animal species. Fecal coliform bacteria are themselves
generally not harmful, but their presence indicates that surface waters may contain pathogenic
microbes. Diseases that can be transmitted to humans through water contaminated by improperly
treated human or animal waste are the primary concern. At present, it is difficult to distinguish
between waters contaminated by animal waste and those contaminated by human waste.

Public health studies have established correlations 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
Oxygen demanding materials and plant nutrients are common substances discharged to the

environment by man's activities, through wastewater facilities and by agricultural, residential, and
stormwater runoff. The most important plant nutrients, in terms of water quality, are phosphorus and
nitrogen. In general, increasing nutrient concentrations are undesirable due to the potential for
accelerated growth of aquatic plants, including algae. Nuisance plant growth can create imbalances in
the aquatic community, as well as aesthetic and access issues. High densities of phytoplankton (algae)
can cause wide fluctuations in pH and dissolved oxygen. South Carolina has narrative standards for
nutrients in water and the USEPA has issued recommendations for phosphorus concentrations to
prevent over-enrichment.

The forms of nitrogen routinely analyzed at SCDHEC stations are ammonia and ammonium
nitrogen (NH,/NH,), total Kjeldahl nitrogen (TKN), and nitrite and nitrate nitrogen (NO,/NO;).
Ammonia and ammonium are readily used by plants. TKN is a measure of organic nitrogen and
ammonia in a sample. Nitrate is the product of aerobic transformation of ammonia, and is the most
common form used by aquatic plants. Nitrite is usually not present in significant amounts.

Total phosphorus (TP) is commonly measured to determine phosphorus concentrations in
surface waters. TP includes all of the various forms of phosphorus (organic, inorganic, dissolved, and

particulate) present in a sample.

TURBIDITY
Turbidity is an expression of the scattering and absorption of light through water. The

presence of clay, silt, fine organic and inorganic matter, soluble colored organic compounds, and
plankton and other microscopic organisms increases turbidity. Increasing turbidity can be an indication
of increased runoff from land. It is an important consideration for drinking water as finished water has

turbidity limits.

TOTAL SUSPENDED SOLIDS
Total Suspended Solids (TSS) are the suspended organic and inorganic particulate matter in

water. Although increasing TSS can also be an indication of increased runoff from land, TSS differs
from turbidity in that it is a measure of the mass of material in, rather than light transmittance through,
a water sample. High TSS can adversely impact fish and fish food populations and damage
invertebrate populations. There are no explicit State standards for TSS.

HEAVY METALS
Concentrations of cadmium, chromium, copper, lead, mercury, and nickel in water are

routinely measured by the Department to compare to State standards intended to protect aquatic life and
human health. These metals occur naturally in the environment, and many are essential trace elements
for plants and animals. Human activities, such as land use changes and industrial and agricultural
processes, have resulted in an increased flux of metals from land to water. Atmospheric inputs are
recognized as important sources of metals to aquatic systems. Metals are released to the atmosphere
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from the burning of fossil fuels (coal, oil, gasoline), wastes (medical, industrial, municipal), and
organic materials. The metals are then deposited on land and in waterways from the atmosphere via
rainfall and attached to particulates (dry deposition).

Assessment Methodology

The Watershed Water Quality Assessment is a geographically-based document that describes, at
the watershed level, water quality as well as conditions and activities related to water quality. This
section provides an explanation of the information assessment methodology used to generate the
watershed-level summaries. Water quality data summaries used in this assessment are presented in

Appendices A and B.

USE SUPPORT DETERMINATION
At the majority of SCDHEC's surface water monitoring stations, samples for analysis are

collected as surface grabs once per month, quarter, or year, depending on the parameter. Grab
samples collected at a depth of 0.3 meters are considered surface measurements, and are used to
establish representative physical conditions and chemical concentrations in the waterbodies sampled.
At most stations sampled by boat, dissolved oxygen and temperature 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 stations sampled from bridges, these parameters are measured
only at a depth of 0.3 meters. All water and sediment samples are collected and analyzed according to
standard procedures. Macroinvertebrate community structure is analyzed routinely at selected stations
as a means of detecting adverse biological impacts on the aquatic fauna due to water quality conditions
which may not be readily detectable in the water column chemistry.

For the purpose of assessment, only results from surface samples are used in water quality
standards comparisons and trend assessments. This information is considered to represent "average”
conditions, as opposed to extremes, because of the inability to target individual high or low flow events
on a statewide basis. 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. The monthly
sampling frequency employed in the ambient monitoring network may be insufficient for strict
interpretation of certain standards. The USEPA does not define the sampling method or frequency
other than indicating that it should be "representative.” A grab sample is considered to be
representative for indicating excursions relative to standards: 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 (see also Screening & Additional Considerations for Water
Column Metals below). When the sampling method or frequency does not agree with the intent of the
particular standard, conclusions about water quality should be considered as only an indication of
conditions. The time period used to assess standards compliance is the most recent complete five years
of data, which for the Santee River Basin is 1994 through 1998.
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AQUATIC LIFE USE SUPPORT

One important goal of the Clean Water Act and State standards is to maintain the quality of
surface waters in order to provide for the survival and propagation of a balanced indigenous aquatic
community of fauna and flora. The degree to which aquatic life is protected (aquatic life use support)
is assessed by comparing important water quality characteristics and the concentrations of potentially
toxic pollutants with standards. Aquatic life use support is based on the percentage of standards
excursions at a sampling site, and where data are available, the composition and functional integrity of
the biological community. For lakes, support of aquatic life uses is also evaluated using a measure of
trophic state. A number of waterbodies have been given specific standards for pH and dissolved
oxygen, which reflect natural conditions.

For assessment purposes, a dissolved oxygen (DO) standard of not less than 4 mg/1 is used for
Class SB and a daily average not less than 5 mg/l with a low of 4 mg/l is used for all other Classes.
The term excursion is used to describe a DO concentration measurement of less than the stated
standard. Dissolved oxygen and pH may vary from the ranges specified in the standards due to a
variety of natural causes.

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. For DO and pH,
if 10 percent or less of the samples contravene the appropriate standard, then aquatic life uses are said
to be fully supported. A percentage of standards excursions between 11-25 is considered partial
support, and a percentage greater than 25 is considered to represent nonsupport, unless excursions are
due to natural conditions.

When comparing sampling data to DO standards, it is necessary to consider sampling bias due
to season or tide stage. 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. Secondary stations are
sampled only during summer months and generally experience a higher percentage of DO excursions as
a result. It is essential to examine the data to ascertain such patterns of excursions before summarily
concluding that the indicated violations constitute poor water quality.

- For any individual toxicant (heavy metals, priority pollutants, chlorine, ammonia), if the acute
aquatic life standard is exceeded in more than 10 percent of the samples, based on at least ten samples,
aquatic life uses are not supported. If the acute aquatic life standard is exceeded more than once, but in
less than or equal to 10 percent of the samples, uses are partially supported. If fewer than ten samples
were collected, discretion must be used and other factors considered, such as the magnitude of the
excursions or number of toxicants with excursions. In such a circumstance, the site is prioritized for
the collection of biological data, or additional monitoring and investigation, to verify the true situation.
Biological data are the ultimate deciding factor for determining support of aquatic life uses, regardless
of chemical conditions. '

MACROINVERTEBRATE DATA INTERPRETATION
Macroinvertebrate community assessments are used, where available, to supplement or verify
Aquatic Life Use Support determinations and to evaluate potential impacts from the presence of
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sediment contaminants. Aquatic and semi-aquatic macroinvertebrates are identified to the lowest
practical taxonomic level depending on the condition and maturity of specimens collected. The EPT
Index and the North Carolina Biotic Index are the main indices used in analyzing macroinvertebrate
data. To a lesser extent, taxa richness and total abundance may be used to help interpret data.

The EPT Index or the Ephemeroptera (mayflies) - Plecoptera (stoneflies) - Trichoptera
(caddisflies) Index is the total taxa richness of these three generally pollution-sensitive orders. EPT
values are compared with least impacted regional sites. The Biotic Index for a sample is the average
pollution tolerance of all organisms collected, based on assigned taxonomic tolerance values. A
database is currently being developed to establish significant EPT index levels to be used in conjunction
with the Biotic Index to address aquatic life use support.

Taxa richness is the number of distinct taxa collected and is the simplest measure of diversity.
High taxa richness is generally associated with high water quality. Increasing levels of pollution
progressively eliminate the more sensitive taxa, resulting in lower taxa richness. Total abundance is
the enumeration of all macroinvertebrates collected at a sampling location. This is generally not
regarded as a qualitative metric. However, when gross differences in abundance occur between

stations this metric may be considered as a potential indicator.

RECREATIONAL USE SUPPORT
The degree to which the swimmable goal of the Clean Water Act is attained (recreational use

support) is based on the frequency of fecal coliform bacteria excursions, defined as greater than
400/100 ml for all surface water classes. Comparisons to the bacteria geometric mean standard are not
considered appropriate based on sampling frequency and the intent of the standard. If 10 percent or
less of the samples are greater than 400/100 ml then recreational uses are said to be fully supported. A
percentage of standards excursions between 11-25% is considered partial support of recreational uses,
and greater than 25% is considered to represent nonsupport of recreational uses.

FisH CONSUMPTION USE SUPPORT

The Department uses a risk-based approach to evaluate contaminant concentrations in fish
tissue and to issue consumption advisories in affected waterbodies. This approach contrasts the average
daily exposure dose to the reference dose (RfD). Using these relationships, fish tissue data are
interpreted by determining the consumption rates that would not be likely to pose a human health
threat.

Fish consumption use support is determined by the occurrence of advisories on consumption for
a waterbody. For the support of fish consumption uses, a fish consumption advisory which limits
consumption for the general population or a subpopulation at greater risk (e.g. pregnant women,
children) indicates partial use support. A “do not eat any” consumption advisory for one or more
species for the general population or subpopulation at greater risk indicates nonsupport of uses.

For background information and the most current advisories please visit the Bureau of Water

homepage at http://www_state.sc.us/dhec/eqc/water/ and click on "Advisories" under the Water Subject
Index, or go directly to http://www.state.sc.us/dhec/eqc/admin/html/ﬁshadv.html. For more
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information or a hard copy of the advisories, call SCDHEC's Division of Health Hazard Evaluation
toll-free at (888) 849-7241.

HUMAN HEALTH STANDARDS

State standards for human health are also evaluated in the preparation of the Watershed Water
Quality Assessments. For contaminants with human health standards (e.g. heavy metals, pesticides), a
potential human health threat is indicated if the median concentration exceeds the standard.

Additional Screening and Prioritization Tools

Evaluation of water quality data and other supplemental information facilitates watershed
planning. Information from the following sources is used to develop watershed-based protection and
prevention strategies.

LONG-TERM TREND ASSESSMENT

As part of the watershed water quality assessments, surface data from each station are analyzed
for statistically significant long-term trends using a modification of Kendall's tau, which is a
nonparametric test removing seasonal effects. Flows are not available for most stations, and the
parametric concentrations are not flow-corrected. Seasonal Kendall's tau analysis is used to test for the
presence of a statistically significant trend of a parameter, either increasing or decreasing, over a
fifteen year period. It indicates whether the concentration of a given parameter is exhibiting consistent
change in one direction over the specified time period. A two sided test at p=0.1 is used to determine
statistically significant trends, and the direction of trend. An estimate of the magnitude of any
statistically significant trend is calculated.

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

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
are considered to be tied at the highest DL occurring during that period. Since it is possible to measure
concentrations equal to the value of the DL, values less than DL are reduced by subtraction of a
constant so that they remain tied with each other, but are less than the values equal to the DL. 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 is used.

For the purposes of this assessment, long-term trends in selected parameters were examined
using data collected from 1984 through 1998. In 1992 a phosphate detergent ban was instituted in
South Carolina, so for total phosphorus a second trend assessment is included for the period 1992
through 1998. For total phosphorus it is this second time period that is reported in the text.
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SEDIMENT SCREENING

There are no sediment standards; therefore, in order to identify sediments with elevated metals
concentrations, percentiles are constructed using five years of statewide sediment data. Only values
greater than the detection limit were used for chromium, copper, ﬁickel, lead, and zinc. Because so
few concentrations of cadmium and mercury are measured above the detection limit, all samples were
pooled for these metals. A sediment metal concentration is considered to be high if it is in the top 10%
of the pooled results, and very high if it is in the top 5%. Any analytical result above detection limits
is flagged for pesticides, PCBs, and other priority pollutants. Sites with noted high metals
concentrations or the occurrence of other contaminants above detection limits are prioritized for the
collection of biological data, or additional monitoring and investigation, to verify the true situation.

For saltwater sediments, national studies have been conducted by the National Oceanic and
Atmospheric Administration (NOAA) and the State of Florida which have developed Sediment Quality
Guidelines (SQGs) for the United States and the southeastern region. These SQGs summarize all
published toxicology and biomonitoring studies for a given contaminant and ranked them from lowest
to highest concentration where an adverse effect was observed. The tenth percentile of the ranked
data, from all published studies which reported an adverse effect, is termed the Effects Range Low
(ERL) or Threshold Effects Level (TEL) and represents the threshold concentration for toxicity to
occur. The median concentration where adverse effects in benthos are observed (the fiftieth percentile)
is termed the Effects Range Median (ERM) or Probable Effects Levels (PEL). Measured sediment
contaminant levels may be compared with ERLs/ERMs or TELs/PELs to predict potential probability
for sediment bound contaminants to cause toxicity in benthic faunal communities. Saltwater sediment
contaminant levels were compared with existing sediment quality guidelines by both individual
compound. Sites with sediments which had individual chemical contaminant concentrations which
exceeded ERL/TEL and ERM/PEL guideline levels are identified to indicate that trace metal, pesticide,
PAH or PCB concentrations exceeded levels potentially toxic to estuarine organisms.

WATER COLUMN METALS ANALYSES

The USEPA criteria for heavy metals to protect aquatic life are specified as a four-day average
and a one-hour average, and have been adopted as State standards. Because of the quarterly sampling
frequency for heavy metals, comparisons to chronic toxicity standards (four-day average concentration)
are not considered appropriate; therefore, only the acute standard (one-hour average) for the protection
of aquatic life is used in the water quality assessment (Table 1). :

Zinc and copper are elevated in surface waters statewide and concentrations are frequently
measured in excess of the calculated acute aquatic life standards. To identify areas where zinc, copper,
and other metals are elevated in the water column above normal background concentrations,
concentrations greater than the detection limit from all SCDHEC monitoring sites statewide for a five
year period are pooled and the 90th and 95th percentiles are computed. This is done separately for
each metal for both fresh and saltwaters. The individual measurements from each monitoring station
are then compared to these percentiles, as well as to State standards. As in sediments, a metal
concentration is referred to as "high" if it is in the top 10% of the pooled resuits, and "very high" if it
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is in the top 5%. All water column values referred to as "high" or "very high" are also in excess of the
acute aquatic life standard listed in Table 1. For chromium, because so few concentrations are above
the detection limit, all samples collected are used to generate the percentiles. Sites with high metals
concentrations are prioritized for the collection of biological data, or additional monitoring and
investigation, to verify the true situation.

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

Present Detection Freshwater 1Hr. Saltwater 1Hr. Acute Human Health
Level Acute Ave. Ave.

"Cadmium 10.0 " 1.79 43.0 5.00
Chromium (VI) 10.0 16.00 1100.0 100.00
“Copper 10.0 9.22 2.9
“Lead 50.0 33.78 140.0
Mercury 0.2 ‘ 2.40 2.1 0.15
“Nickel 20.0 789.00 75.0 100.00
“Zinc 10.0 65.00 95.0 5000.00
" Freshwater standards based on a hardness of 50 mg/l as CaCO,.

The analytical procedures used by the Department yield total metal concentration, which is a
relatively conservative measure, since the total metal concentration is always greater than the acid-
soluble or dissolved fraction. Most heavy metal criteria for freshwater are calculated 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 (from zero into the hundreds), with South Carolina representing the
lower end of the range (statewide average value is approximately 20 mg/l). Representatives of the
USEPA Region IV standards group have stated that no toxicity data for hardness values less than 50
mg/] 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/1 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 have 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, nonpoint sources, or airborne
deposition. These levels do not appear to adversely affect state fisheries or macroinvertebrate
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communities, 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 metal excursions due to the questionable applicability of the formulas at low hardness values
and calculated criteria below present detection limits. )

NPDES Program

The Water Facilities Permitting Division and the Industrial, Agricultural, and Stormwater
Permitting Division are responsible for drafting and issuing National Pollutant Discharge Elimination
System (NPDES) permits. Facilities are defined as either "major” or "minor”. For municipal permits,
a facility is considered a "major" if it has a permitted flow of 1 MGD or more and is not a private
facility. The determination for industrial facilities is based on facility and stream characteristics,
including toxicity, amount of flow, load of oxygen, proximity of drinking water source, potential to
exceed stream standards, and potential effect on coastal waters.

Permitting Process

A completed draft permit is sent to the permittee, the SCDHEC District office, and if it is a
major permit, to the USEPA for review. A public notice is issued when the permit draft is finalized.
Comments from the public are considered and, if justified, a public hearing may be arranged. Both
oral and written comments are collected at the hearing, and after considering all information, the
Department staff make 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 notice of the final decision. A
copy of the final permit will be sent to anyone who requests it. Staff decisions may be appealed
according to the procedures in R.61-72.

The permitting Divisions use general permits with statewide coverage for certain categories of
NPDES permits. Discharges covered under general permits include utility water, potable surface water
treatment plants, potable groundwater 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. Land
application systems for land disposal and lagoons are also permitted.

Wasteload Allocation Process

A wasteload allocation (WLA) is the portion of a stream's assimilative capacity for a particular
pollutant which is allocated to an existing or proposed point source discharge. Existing WLAs are
updated during the basin review process and included in permits during the normal permit expiration
and reissuance process. New WLAs are developed for proposed projects seeking a discharge permit or
for existing discharges proposing to increase their effluent loading at the time of application.
Wasteload allocations for oxygen demanding parameters are developed by the Water Quality Modeling
Section, and WLAs for toxic pollutants and metals are developed by the appropriate permitting
division.
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The ability of a stream to assimilate a particular pollutant is directly related to its physical and
chemical characteristics. Various techniques are used to estimate this capacity. Simple mass
balance/dilution calculations may be used for a particular conservative (nondecaying) pollutant while
complex models may be used to determine the fate of nonconservative pollutants that degrade in the
environment. Waste characteristics, available dilution, and the number of discharges in an area may,
along with existing water quality, dictate the use of a simple or complex method of analysis. Projects
which generally do not require complex modeling include: groundwater remediation, noncontact
cooling water, mine dewatering, air washers, and filter backwash.

Streams are designated either effluent limited or water quality limited based on the level of
treatment required of the dischargers to that particular portion of the stream. In cases where the
USEPA published effluent guidelines and the minimum treatment levels required by law are sufficient
to maintain instream water quality standards, the stream is said to be effluent limited. Streams lacking
the assimilative capacity for a discharge at minimum treatment levels are said to be water quality
limited. In cases where better than technology limits are required, water quality, not minimum
requirements, controls the permit limits. The Department's Water Quality Modeling Section
recommends limits for numerous parameters including ammonia nitrogen (NH3-N), dissolved oxygen
(DO), total residual chlorine (TRC), and five-day biochemical oxygen demand (BODS). Limits for
other parameters, including metals, toxics, and nutrients are developed by the Water Facilities
Permitting Division or the Industrial, Agricultural, and Stormwater Permitting Division in conjunction
with support groups within the Department.

Nonpoint Source (NPS) Management Program

NPS water pollution, sometimes called “runoff pollution” or “polluted runoff” does not result
from a discharge at a specific, single location (or point), but generally comes from diffuse, numerous
sources. Runoff occurring after a rain event may transport sediment from plowed fields, construction
sites, or logging operations, pesticides and fertilizers from farms and lawns, motor oil and grease
deposited on roads and parking lots, or bacteria containing waste from agricultural animal facilities or
malfunctioning septic systems. The rain moves the pollutants across the land to the nearest waterbody
or storm drain where they may impact the water quality in creeks, rivers, lakes, estuaries, and
wetlands. NPS pollution may also impact groundwater when it is allowed to seep or percolate into
aquifers. Adverse effects of NPS pollution include physical destruction of aquatic habitat, fish kills,
interference with or elimination of recreational uses of a waterbody (particularly lakes), closure of
shellfish beds, reduced water supply or taste and odor problems in drinking water, and increased
potential for flooding because waterbodies become choked with sediment.

Congress recognized the growing problem of nonpoint source pollution in the late 1980s, and
added NPS provisions to the federal law. Section 319 of the 1987 Amendments to the Clean Water Act
required states to assess the nonpoint source water pollution associated with surface and groundwater
within their borders and then develop and implement a management strategy to control and abate the
pollution. The first Assessment of Nonpoint Source Pollution in South Carolina accomplished this
purpose. The Department’s Bureau of Water manages the ongoing State NPS Management Program,
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which develops strategies and targets waterbodies for priority implementation of management projects.

Section 319 funds various voluntary efforts, including watershed projects, which address many aspects
of the pollution prevention management measure and provide education, outreach and technical
assistance to various groups and agencies. Most of the projects are implemented by cooperating
agencies.

Section 6217 of the 1990 Coastal Zone Act Reauthorization Amendments (CZARA) requires
states with federally approved Coastal Zone Management Programs to develop Coastal Nonpoint
Source Pollution Control Programs. At the federal level, the program is administered and funded
jointly by the National Oceanic and Atmospheric Administration (NOAA) and EPA. In South
Carolina, the Department's Office of Ocean and Coastal Resource Management and the Bureau of
Water are responsible for development and implementation of the program.

Many land activities can individually or cumulatively contribute to NPS pollution. Eight
categories of NPS pollution sources have been identified as contributing to water quality degradation in
South Carolina: agriculture, forestry, urban areas, marinas and recreational boating, mining,
hydrologic modification, wetlands and riparian areas disturbance, land disposal, and groundwater
contamination. There are programs, both regulatory and voluntary, in-place that address all eight
categories.

Agriculture

In South Carolina, pesticides, fertilizers, animal waste, and sediment are potential sources of
agricultural NPS pollution. Agricultural activities also have the potential to directly impact the habitat
of aquatic species through physical disturbances caused by livestock or equipment, and through the
management of water. The State has laws and regulations that prevent NPS pollution from several
agricultural sources including pesticides and animal waste. Funding programs including those under
section 319 grants from EPA, cost share funds from USDA under EQIP and CRP are used to
implement best management practices that are not covered under regulations. Agriculture land acreage
is quantified in the basin-wide and individual watershed evaluations.

Silviculture

Forests comprise a major portion of South Carolina’s land base. Sixty-six percent, or 12.6
million acres, of the State’s total land area is in timberland. Silvicultural practices associated with road
access; harvest, and regeneration of timber present the most significant potential for NPS pollution.
Silvicultural activities have the potential to degrade the State’s waters through the addition of sediment,
nutrients, organics, elevated temperature, and pesticides. Erosion and subsequent sedimentation are the
most significant and widespread NPS problems associated with forestry practices. Sudden removal of
large quantities of vegetation through harvesting or silvicultural practices can also increase leaching of
nutrients from the soil system into surface waters and groundwaters. Programs to abate or control NPS
pollution from forestry activities are primarily the responsibility of the SC Forestry Commission
(SCFC) and the United States Department of Agriculture’s Forest Service (USFS), with other agencies
having supplementary programs. The United States Department of Agriculture’s Natural Resources
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Conservation Service (USDA-NRCS) also provides technical assistance to government, landowners,
and land users. Forest land acreage is quantified in the basin-wide and individual watershed
evaluations.

Urban Areas

Urbanization has been linked to the degradation of urban waterways. The major pollutants
found in runoff from urban areas include sediment, nutrients, oxygen-demanding substances, heavy
metals, petroleum hydrocarbons, pathogenic bacteria, and viruses. Suspended sediments constitute the
largest mass of pollutant loadings to receiving waters from urban areas. Construction sites are a major
source of sediment erosion. Nutrient and bacterial sources of contamination include fertilizer usage,
pet wastes, leaves, grass clippings, and faulty septic tanks. Petroleum hydrocarbons result mostly from
automobile sources. In the 1980's, the average statewide population growth was 11.7 percent, while
the coastal counties had an increase of 22 percent, nearly double the State rate during the same time
period. This continuing development and population growth has the potential to make urban runoff the
most significant source of pollution in waters of the State in the future. Urban land acreage is quantified
in the basin-wide and individual watershed evaluations.

SCDHEC has a number of statewide programs that address components of urban NPS
pollution. The Bureau of Water (BOW) administers four permitting programs which control runoff
from new and existing urban sources. These include the Stormwater and Sediment Reduction program,
Municipal Separate Storm Sewer System (MS4), Industrial NPDES Stormwater Permits, and the
Section 401 water quality certification program (see p.25). Additional controls for urban runoff in the
coastal zone are implemented by SCDHEC Oceans and Coastal Resources Management (OCRM)
through the State Coastal Zone Management Plan.

The Bureau of Environmental Health’s Division of Onsite Wastewater Management administers
the Onsite Sewage Disposal System program for the entire State, and oversees the perﬁxitting for the
installation and management of septic systems. Although not associated with urban land use, this
Division permits the septic systems of camping facilities if the facility is not on public sewer. The
types of camping facilities that fall into this category through R.61-39 are Resident Camps and Family
Camps. Resident camps are organized camps where one or more buildings are provided for sleeping
quarters. These camps are typically operated for educational, recreational, religious, or health
purposes. Family camps are organized camps where camp sites are provided for use by the general
public or certain groups. The camp sewage is discharged into a public collection, treatment and
disposal system if available, or an onsite wastewater treatment and disposal system (septic tank) is used.
Camp locations are identified in the appropriate watershed evaluations.

Marinas and Recreational Boating

Potential adverse environmental impacts associated with marinas include dissolved oxygen
deficiencies and high concentrations of toxic metals in aquatic organisms. In addition, marina
construction activities can lead to the physical destruction of sensitive ecosystems and bottom-dwelling
aquatic communities. Presently, there are more than 100 marinas in South Carolina, with 68 of them in
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the coastal zone. The U.S. Army Corps of Engineers and the SCDHEC are responsible for permitting

marinas in South Carolina. Within SCDHEC, the two offices which have marina permitting authority
are the Office of Ocean and Coastal Resource Management (SCDHEC OCRM) and the Office of
Environmental Quality Control (SCDHEC Bureau of Water). SCDHEC OCRM issues critical area
permits for marinas within the critical area of the coastal zone. SCDHEC Bureau of Water issues
permits for marinas at all other locations within the State and issues Section 401 Water Quality
Certifications (see p.25) for marinas statewide. The U.S. Coast Guard and the S.C. Department of
Natural Resources (SCDNR) are responsible for managing recreational boating activity.

Mining

South Carolina's mineral production consists of non-fuel minerals that provide raw materials
for construction products and a precious metal industry. Portland cement clays (kaolin and brick), sand
and gravel, and crushed stone represent the majority of the total mineral value. At the en