Chapter Seven- Groundwater Management
INTRODUCTION
In addition to instituting management practices to protect the quality of local surface waterbodies, it is critical to ensure
that our groundwater resources are safeguarded as well. The groundwater system is hydraulically interconnected with
the surface water system and fluctuates according to seasonal weather patterns, water withdrawals, and drought
conditions. Groundwater flow is dependent on the underlying soil and bedrock substrates. Usable groundwater sources
are typically withdrawn from soil and bedrock formations known as aquifers. The three accessible aquifers in coastal
South Carolina are the Pee Dee, Black Creek, and Tuscaloosa aquifer systems.
The close interface between the land surface and our precious groundwater system requires water resource managers
to reduce the susceptibility of pollutant contamination. SC DHEC has established a classification and water quality
standards system to protect the uses and environmental health of the groundwater resources in the State of South
Carolina. Table 7-1 provides an overview of the groundwater classification system in the state.

Table 7-1 South Carolina Groundwater Classifications and Standards
Water Classification

Description
Standards
Considered highly vulnerable because of the
hydrological characteristics of the areas A. Treated wastes, toxic wastes, deleterious
Class GA
under which they occur and are
substances, or constituents thereof- NONE
characterized as either irreplaceable or
ALLOWED.
ecologically vital to a particular watershed.
A. Inorganic Chemicals- Maximum contaminant
levels as set forth in R. 61-58, State Primary
Drinking Water Regulations.
B. Organic Chemicals- Maximum contaminant
levels as set forth in R. 61-58, State Primary
Drinking Water Regulations.
Include ground waters of the state which
C. Man-made radionuclides, priority pollutant volatile
meet the definition of underground sources
Class GB
organic compounds, pesticides, herbicides,
of drinking waters, unless otherwise
polychlorinated biphenyls, any other synthetic
classified.
organic compounds not specified above, treated
wastes, thermal wastes, deleterious substances,
colored wastes or other wastes or constituents
thereof- Not to exceed concentrations or
amounts such as to interfere with use, actual or
intended, as determined by SC DHEC.
A. Treated wastes, toxic wastes, deleterious
Not considered a potential source of drinking
substances, or other constituents thereof- None
Class GC
water and of limited beneficial use.
which interfere with any existing use of an
underground source of drinking water.
Source: SC DHEC, 2008 R.61-68, Water Classifications and Standards
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Chapter Nine: Water Quality Monitoring
INTRODUCTION
An essential component in the overall management strategy for attaining water quality standards on a local and regional
level is to maintain a comprehensive and effective water quality monitoring program. Monitoring allows water resource
managers to better understand the natural conditions of the watershed and to identify the source and location of
pollutants that may impact water quality. This chapter highlights the importance of water quality monitoring and aims to
coordinate the efforts of all water resource entities that collect and analyze water quality data. An assessment of water
quality monitoring needs is included and a strategy is outlined that provides recommendations on how local water
resource management entities can collectively maximize the use of existing water quality monitoring resources and
effectively develop and implement projects using the water quality data available from these limited monitoring
resources.

BACKGROUND
Watershed dynamics are very complex and are influenced by natural conditions and events as well as human activities
and land use patterns. An effective water quality monitoring program must account for all of the factors that influence the
environmental health of the watershed. There are several indicators that water resource managers assess when
evaluating the quality of surface waterbodies and groundwater aquifer systems. The types of data collected include
physical, chemical, and biological measurements of the watershed system. This range of information allows water
resource managers to assess the hydrodynamics of the watershed system and the water quality of each waterbody in
the region. Monitoring is a key component of an adaptive management strategy to improve the decision making process
to address water resource issues in our region. Monitoring provides the information necessary to pursue appropriate
management strategies and to evaluate the effectiveness of infrastructure investments, regulatory programs, and other
initiatives aimed at protecting the water quality in our region. Below is a brief description of several water quality
indicators and their importance to watershed health that are typically examined as part of a comprehensive water quality
monitoring program.
Dissolved Oxygen is critical to the survival of aquatic organisms. Dissolved oxygen levels fluctuate daily and seasonally
based on the natural conditions of the watershed environment, such as water temperature and the biological activity of
the vegetative community within a waterbody. Various pollutants are also known to affect the dissolved oxygen levels
within a waterbody. The Lower Pee Dee River Basin is characterized as a blackwater river system, having naturally low
levels of dissolved oxygen. Therefore, the local ecosystem is very sensitive to additional pollutant sources that may
cause significant deviations from normal dissolved oxygen levels. It is important to have a monitoring mechanism in
place that is capable of providing a long-term trend analysis of dissolved oxygen levels within the Lower Pee Dee and
Santee River basin systems. This is particularly important in the Waccamaw River/ Atlantic Intracoastal Waterway
system, which is currently regulated under a Biochemical Oxygen Demand Total Maximum Daily Load. A full
understanding of all the factors that influence dissolved oxygen levels in the Waccamaw region can help determine
which management responses are necessary in order to maintain a viable aquatic habitat within these river systems.
Biochemical Oxygen Demand (BOD) is a measurement of the amount of dissolved oxygen consumed by the
decomposition of carbonaceous and nitrogenous matter in water over a five-day period. Point source discharges, such
as our local wastewater utility providers and industrial sites, are subject to BOD discharge limits through the NPDES
permit program. This is one means of maintaining adequate dissolved oxygen levels in our waterways.
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pH is the primary measurement of the acidity/alkalinity in a waterbody. Low pH levels are common in Coastal Plain
watershed ecosystems, which characterize the Waccamaw region. The chemical composition of point source and nonpoint sources of pollution can influence the pH levels in receiving waterbodies. Typically, aquatic organisms have a
specific pH range that they can tolerate. pH measurements outside of a normal range can cause physical health impacts
of native species within an aquatic ecosystem. Pollution sources with pH levels that differ substantially from the natural
levels of the receiving waterbodies should be frequently monitored and proper management responses should be
devised to help prevent abnormal pH excursions. Point source dischargers are generally required to maintain a pH
between 6.0-8.5 in their discharged effluent.
Nutrients such as nitrogen and phosphorus are capable of accelerating
the growth of aquatic plants and algae. High densities of vegetative
material in a waterbody can place significant demands on the dissolved
oxygen concentrations in the aquatic environment. Nutrients can easily
migrate off the land surface and into waterbodies, requiring careful
application of lawncare products such as fertilizers. Public education
and specific stormwater infrastructure designs are critical in reducing the
associated impacts of elevated nutrients in local rivers and streams.
Nutrient discharge limits are often placed on point source dischargers as
well.

Figure 9-1. Algal bloom caused by elevated
nutrient inputs

Pathogens are microorganisms that can cause illness or disease from multiple exposure pathways such as ingestion,
skin contact, or indirectly through respiratory exposure. Pathogens are very diverse microorganisms, making it difficult to
assess the public health risks associated with each class of these contaminants. Epidemiological studies on pathogen
exposure risks are useful to determine appropriate management strategies to minimize public exposure to harmful
pathogens. The most common pathogen that is monitored is Fecal Coliform Bacteria, which are associated with the
presence of warm-blooded animals. Fecal coliform can enter the waterway through the discharge of untreated human
effluent or animal waste that may be attributed to urban runoff or livestock production. The Waccamaw region is known
for its numerous water-based recreation activities. The region’s tourism economy is based largely on beach activities and
recreational boating in our rivers and inlets. Water quality standards have been established and public health warning
systems are in place to reduce the potential transmission of disease as a result of recreational activities in contaminated
waterways. It is important to maintain a water quality monitoring program that ensures the protection of public health of
residents and visitors and distinguishes one source of fecal coliform from another so that a proper management and
prevention program can be developed and instituted. Fecal coliform is also the primary water quality indicator used to
determine if shellfish harvesting areas are contaminated. SC DHEC can close or restrict harvesting in shellfish
management areas based on fecal coliform counts in the waterbody.
Enterococci Bacteria is another microbiological indicator of the presence of harmful pathogenic bacteria. The US EPA
has begun to recommend using enterococci as the primary indicator of bacterial impairments for recreational water
quality standards. Epidemiological studies have shown that there is a stronger correlation between the density of
enterococci and the incidence of gastroenteritis than other bacteriological indicators such as fecal coliform.
Gastroenteritis is the primary public health concern associated with bacterial impairments in recreational waters. SC
DHEC still utilizes fecal coliform as the water quality standard measurement for the beach monitoring program and the
shellfish sanitation program, however enterococci limits have been placed on several municipal wastewater treatment
facilities throughout the state, including the City of Georgetown WWTF. SC DHEC is considering using Escherichia Coli
as the primary water quality standard indicator for recreational uses in waterbodies classified as freshwater.
Another class of harmful pathogenic microorganisms are cyanobacteria, which are photosynthetic organisms commonly
occurring in waterbodies affected by algal bloom conditions. Algal blooms thrive in eutrophic conditions, which are prone
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to occur when dissolved oxygen levels decline in fresh waterbodies. Cyanobacteria can produce harmful toxins which
can cause adverse neurological and gastrointestinal human health effects. It is important to minimize exposure to
cyanobacteria and all other known sources of pathogenic contaminants, by not consuming untreated drinking water and
minimizing recreational activities in and near known contaminated waterbodies.
Turbidity is an expression of the clarity of a waterbody and the amount of light that can pass through the surface of the
water column. The presence of excessive sediment particles, plankton, and organic and inorganic matter can increase
the turbidity levels in a waterbody. Elevated turbidity levels are one indication of excess erosion and other land surface
runoff issues in a watershed. Rigid turbidity limits are in place for drinking water standards, therefore minimizing the
amount of turbidity in a waterbody can help decrease the costs incurred during the drinking water treatment process. A
common indicator that directly influences turbidity levels are Total Suspended Solids, which is measured as the amount
of organic and inorganic particulate matter that is suspended in the water column. High levels of Total Suspended Solids
within a waterbody can adversely affect fish habitats and threaten instream invertebrate populations. Total Suspended
Solids limits are regulated in point source discharge permits. Sediment and other matter transported via stormwater
runoff can also cause increases in Total Suspended Solid levels within a surface waterbody.
Heavy Metals are a natural constituent of the environment. However, human activities such as the burning of fossil
fuels, agriculture, and industry have resulted in increased amounts of heavy metals being released into the environment.
Heavy metals, such as lead, copper, nickel, mercury, cadmium, and chromium have several pathways into our
waterways including, direct conveyance into a surface waterbody or through airborne deposition. Due to the complex
relationship between the source and ultimate fate and transport of this type of pollution, a monitoring and coordination
effort is required on a very large scale. Heavy metals, such as mercury; are of particular concern to the Waccamaw
region. Several stream segments have been listed on South Carolina’s 2010 303 (d) list for water quality impairments
due to the presence of mercury. The greatest health risk associated with heavy metal contamination is the
bioaccumulation of methylmercury in fish species. Consumption of fish with high concentrations of methylmercury can
increase the chances of harmful side effects for humans, including serious neurological and cardiovascular problems. SC
DHEC has drafted a mercury reduction strategy for the State of South Carolina. This plan advocates for further
investigation into this water quality issue and supports regional and state efforts that aim to address this challenging
problem in South Carolina.
More information about SC DHEC’s Mercury Reduction Initiative can be found online at:
http://www.scdhec.gov/environment/admin/Mercury/htm/index.htm
Contaminants of Emerging Concern are a broadly defined group of chemical compounds that have been found in low
concentrations in our waterways. Many of these compounds are derived from pharmaceuticals and personal care
products which can enter the natural environment from the wastewater stream. The long-term impacts to the natural
environment and human health risks posed by these contaminants are not yet completely understood. Further research
will be necessary to fully evaluate the potential threats of these compounds and to determine the technological
advancements and management practices that will be necessary to reduce all risk exposures associated with these
contaminants. Monitoring will play an important role in evaluating the effectiveness of all proposed strategies to mitigate
any known concerns. Monitoring will also enable researchers and water resource managers to determine if there are
differences in terms of assimilative capacity in Coastal Plain watershed systems such as the Lower Yadkin Pee Dee
River Basin and the Santee River Basin. One of the more advanced monitoring efforts in place has been developed by
the USGS, which has established a predictive model on the concentration of Atrazine in our watersheds. This model to
evaluate the transport fate of this contaminant is based on the use and management of pesticides on agricultural lands in
the United States. Monitoring for many contaminants of emerging concern is inherently difficult due to the very low
concentrations they are found in the environment. Predictive models such as the USGS Atrazine model could be useful
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since it may be unfeasible to monitor all watershed areas at a statistically significant frequency, particularly for
contaminants originating from non-point sources.
Below is a description of several biological assessment techniques common to many comprehensive water quality
monitoring programs.

Figure 9-2 Biologists collecting
macroinvertebrate sample

Macroinvertebrate Community Analysis is a common methodology used to
assess the overall health of an aquatic ecosystem. Macroinvertebrates are an
extremely diverse class of animal species that inhabit a wide range of
environments. Each species has certain tolerances for various types and levels
of pollutants that may be present in a waterbody. The macroinvertebrate
species composition within a waterbody provides a good indication of the health
of that particular location. Regular and thorough monitoring of the
macroinvetebrate community over time can be very useful to watershed
managers in assessing water quality trends in an area. This plan supports the
development of a macroinvertebrate index for the Lower Pee Dee River Basin.

Fish Tissue Analysis is a method used to examine the presence of
pollutants that exist at very low concentrations within the water
column, oftentimes below typical analytical methods used for water
quality sampling. These pollutants tend to concentrate in fish tissue
at a level that can be more easily detected and measured. This type
of monitoring effort is important in assessing public health risks
associated with consuming certain types of fish within a watershed
region. There are many stream segments within the Waccamaw
region that are impaired due to elevated concentrations of mercury
found in fish tissue. SC DHEC’s Bureau of Water collects over 1800
fish samples each year to determine the concentrations of mercury
Figure 9-3 Fish tissue sampling
that are present in fish species throughout the waters of South
Carolina. This fish tissue monitoring effort should be continued as management agencies throughout the state determine
the best approach for mitigating harmful pollutants such as mercury and other metals and organic chemicals. Information
collected from this monitoring effort should be widely disseminated amongst all water resource managers and the
general public.
Sediment Analysis is a monitoring technique that enables water resource managers to understand the background
characteristics of the streambed sediment composition. Regular sediment monitoring can help identify pollutants that
may become suspended in the sediment load and then be transported to downstream segments of the river system.
Sediments have the propensity to absorb contaminants such as toxic organic compounds, metals, and nutrients.
Sediment contamination is a direct threat to aquatic life as streambed sediments are a core component of many aquatic
species habitats. Small benthic aquatic organisms could potentially transfer toxic concentrations of streambed sediment
contaminants through the food web to aquatic species at a higher trophic level. The most comprehensive sediment
monitoring dataset in coastal South Carolina is maintained by the South Carolina Estuarine and Coastal Assessment
Program.
A
complete
summary
of
their
monitoring
findings
can
be
accessed
at:
http://www.dnr.sc.gov/marine/scecap/FindingsSQ_0102.htm
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Table 9-1 provides a list of core water quality indicators and their applicable water quality standard category.

Table 9-1 Water Quality Core Indicators
Aquatic Life Use Support
Dissolved
Oxygen
pH
Turbidity
Ammonia
Nitrogen
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

Recreational Use Support

Additional indicators for
selected wadeable stream sites:
Macroinvertebrate
community analysis
Habitat assessment

Fecal Coliform Bacteria

Fish
Consumption
Mercury in
Fish Tissue

Shellfish
Consumption
Fecal Coliform
Bacteria

Enterococcus Bacteria

Additional indicators for lakes:
Chlorophyll-a
Total Nitrogen (Nitrate/Nitrite
Nitrogen + Kjeldahl Nitrogen)
Total Phosphorus

Source: 2011 State of South Carolina Monitoring Strategy- SC DHEC, Bureau of Water.

Table 9-2 provides a list of supplemental water quality indicators:

Table 9-2 Supplemental Indicators for Aquatic Life Use Support
Water Temperature

Alkalinity

Air Temperature
Total Suspended Solids
Five-Day
Biochemical Oxygen Demand

Total Organic Carbon
Iron
Manganese

Additional indicators at freshwater sites
where metals are collected
Hardness
Additional indicators for lakes
Transparency (Secchi depth)
Additional indicators at saltwater sites
Tide Stage
Specific Conductance
Salinity

Source: 2011 State of South Carolina Monitoring Strategy- SC DHEC, Bureau of Water.

EXISTING MONITORING RESOURCES
Currently there are a number of entities that collect useful water resources data on a local, state, regional, and national
scale. Some of the monitoring activities are conducted as part of state regulatory programs such as the NPDES
permitting program, beach monitoring program, and the shellfish sanitation program. Other monitoring efforts such as the
USGS monitoring station program provide valuable real-time data that can be used to follow long-term baseline
hydrologic and water quality trends within the watershed system. Other data sources are maintained by local research
institutions including Coastal Carolina University, Clemson University, University of South Carolina, and the North InletWinyah Bay National Estuarine Research Reserve. In addition, Coastal Carolina University oversees an active volunteer
monitoring program through the Waccamaw Watershed Academy. Collectively, these monitoring resources provide
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analytical insight on a wide spectrum of water quality considerations in the Waccamaw region. A profile of many of these
monitoring programs and efforts is provided below:
SC DHEC Ambient Surface Water Monitoring Program
SC DHEC oversees a statewide ambient surface water monitoring program as the primary means of evaluating water
quality throughout the State of South Carolina. Historically, water quality data is collected from a statewide network of
primary and secondary ambient monitoring stations and flexible, rotating watershed monitoring stations. The ambient
surface water monitoring network is established to determine long-term water quality trends, assess attainment of water
quality standards, identify locations in need of additional monitoring or further management response, and to provide
background data for evaluating stream classifications and standards. Ambient monitoring data are also used in the
process of formulating permit limits for point source discharges with the objective of maintaining state and federal water
quality standards and criteria in receiving streams in accordance with the goals of the Clean Water Act. A list of all the
SC DHEC ambient monitoring sites located in the Waccamaw region is provided in Appendix C.
Due to ongoing budget cuts, SC DHEC has scaled back many aspects of the state’s ambient surface water monitoring
program. As of 2011, the agency will decrease the frequency of sampling from monthly to bimonthly at fixed location
monitoring sites. Also, the cyclic rotating watershed monitoring stations will no longer be sampled. Meanwhile, the
probability-based monitoring component will continue to be sampled monthly. SC DHEC has established temporary
special request sites to help evaluate the progress of remediation projects, assist in the development of TMDLs, and for
setting NPDES permit limits.
Additional information can be found online at: http://www.scdhec.gov/environment/water/surface.htm#ambient
Monitoring Requirements under the South Carolina NPDES General Permit for Stormwater Discharges from
Regulated Small MS4s
Under the existing NPDES General Permit, MS4 communities may use monitoring techniques to ensure that they are in
compliance with the permit program, they have appropriately identified best management practices, evaluate progress
made towards achieving program goals. Representative sampling must be taken for all monitored activities and set of
test procedures must be followed. Monitoring results must be included on a Discharge Monitoring Report. Additional
monitoring and reporting requirements apply to MS4s that must comply with a TMDL. Please not that these requirements
could be revised pending the final adoption of the reissued NPDES General Permit for Stormwater Discharges to
Regulated Small MS4s.
Please note that the monitoring provisions discussed above are referenced from the draft NPDES General Permit for
Stormwater Discharges to Regulated Small MS4s.
Discharge Monitoring Requirements under the NPDES Permit Program for Point Source Dischargers
Point source discharge management agencies covered by a NPDES wastewater discharge permit must regularly monitor
the effluent that is discharged from their facilities. Monitoring includes lab testing of the parameters set forth in the permit
limits. The monitoring results must be published in a discharge monitoring report, which is typically submitted to SC
DHEC on a monthly basis. The US EPA maintains a Permit Compliance System which contains the records of all
discharge monitoring reports for all NPDES permitted facilities in the United States. The US EPA Permit Compliance
System can be accessed online at: http://www.epa.gov/enviro/facts/pcs/search.html
SC DHEC Aquatic Toxicology Program
As part of the state’s wastewater treatment permit program, SC DHEC conducts tests to examine the aquatic species
toxicity potential of effluent discharged from municipal wastewater treatment facilities. NPDES point source discharge
permit holders are required to perform these Whole Effluent Toxicity tests as part of the self-monitoring requirements of

Waccamaw Region Section 208 Water Quality Management Plan

Page 122

their discharge permit. SC DHEC supplements these testing efforts as part of a US EPA grant program authorized by
Section 106 of the federal Clean Water Act. SC DHEC also periodically uses this funding to perform toxicity tests on
surface waters which receive effluent discharges. Typical Whole Effluent Toxicity tests involve the use of an indicator
species such as the fathead minnow (Pimephales promelas) and utilize water with 0% effluent concentration as a control
group, and water with varying levels of effluent concentration as the test group. Both acute and chronic toxicity analysis
is conducted and is typically focused on key biological functions such as survival rates, reproduction, and growth.
Parameters such as pH and Dissolved Oxygen are measured throughout the testing period. These tests provide
essential data in determining appropriate wastewater treatment permit limits for point source discharges in order to
prevent habitat loss and environmental damage as a result of effluent discharge.
SC DHEC Shellfish Monitoring Program
SC DHEC oversees a monitoring program that evaluates the water quality in shellfish harvesting areas across the state.
Bacteriological monitoring and corresponding laboratory analysis is conducted at 465 sampling sites in the state’s
coastal areas on a monthly basis. SC DHEC also issues an annual evaluation of growing areas, which meets the US
Food and Drug Administration National Shellfish Sanitation Program requirements. The purpose of this program is to
ensure sanitary control of shellfish produced and sold for human consumption. The species of concern in South Carolina
is the Eastern Oyster (Crassotrea virginica), Northern Clam (Mercenaria mercenaria), and Southern Clam (Mercenaria
campechiensis).
Within each designated Shellfish Management Area, a classification system is utilized to regulate harvesting activities
based on water quality conditions within each management area. A description of each classification is provided below.
Approved Area- Growing areas shall be classified as Approved
when the sanitary survey concludes that fecal material, pathogenic
microorganisms, and poisonous or deleterious substances are not
present in concentrations that would render shellfish unsafe for
human consumption. Approved classifications shall be determined
upon a sanitary survey that includes water samples collected from
stations in the designated area adjacent to actual or potential
sources of pollution. The geometric mean fecal coliform MPN shall
not exceed 14 per one hundred milliliters, nor shall the estimated
ninetieth percentile exceed an MPN of 43 per one hundred milliliters
Figure 9-4 Shellfish Harvesting Area
(per five tube decimal dilution).
Conditionally Approved Area- Growing areas may be classified as Conditionally Approved when they are
subject to temporary conditions of actual or potential pollution. When such events are predictable, as in nonpoint source pollution from rainfall runoff or discharge of a major river, a management plan describing
conditions under which harvesting will be allowed shall be adopted by SC DHEC prior to classifying an area as
Conditionally Approved. Where appropriate, the management plan for each Conditionally Approved area shall
include performance standards for sources of controllable pollution (e.g., wastewater treatment and collection
systems), evaluation of each source of pollution, and a means of rapidly closing and subsequently reopening
areas to shellfish harvesting. Memorandums of agreements shall be a part of these management plans where
appropriate. Shellfish shall not be directly marketed from a Conditionally Approved area until conditions for an
Approved classification have been met for a period of time likely to ensure the shellfish are safe for
consumption. Shellstock from Conditionally Approved areas that have been subjected to temporary conditions
of actual or potential pollution may be relayed to Approved areas for purification or depurated through controlled
purification operations only by special permit issued by SC DHEC.
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Restricted Area- Growing areas shall be classified as Restricted when sanitary survey data show a moderate
degree of pollution or the presence of deleterious or poisonous substances to a degree that may cause the
water quality to fluctuate unpredictably or at such a frequency that a conditionally approved classification is not
feasible. Shellfish may be harvested from areas classified as restricted only for the purposes of relaying or
depuration and only by a special permit issued by SC DHEC and under department supervision. The suitability
of Restricted areas for the harvesting of shellstock for relay or depuration purposes may be determined through
the use of comparison studies of background tissue samples with post-process tissue samples, as well as other
process verification techniques deemed appropriate by SC DHEC. The fecal coliform geometric mean MPN
shall not exceed 88 per one hundred milliliters nor shall the estimated ninetieth percentile exceed an MPN of
260 (five tube decimal dilution).
Prohibited Area- Growing areas shall be classified Prohibited if there is no current sanitary survey report or if
the sanitary survey report or monitoring data show unsafe levels of fecal material, pathogenic microorganisms,
or poisonous or deleterious substances in the growing area or otherwise indicate that such substances could
potentially reach quantities that would render shellfish unfit or unsafe for human consumption.
Appendix I provides information pertaining to the current classifications at monitoring locations in Shellfish Management
Areas in Horry and Georgetown County. Additional information regarding SC DHEC’s Shellfish Sanitation Program can
be found at: http://www.scdhec.gov/environment/water/shellfish.htm
Beach Monitoring Program
SC DHEC administers a beach monitoring program to collect routine data on bacteria levels at the state’s beaches.
There are 54 sampling sites within Horry and Georgetown Counties. A list of sampling sites and their respective locations
can be found in Appendix J. Water samples are routinely collected at each sampling site between May 15th and October
15th. The specific sampling protocol is based on a Tiered Monitoring Plan. Each beach is categorized as a Tier 1, Tier 2,
or Tier 3 beach, depending on the level of public accessibility and intensity of use for each particular beach. Tier 1 sites
are designated as having the highest priority for monitoring resource needs.
Table 9-3 indicates the designation of each beach within the Waccamaw region study area based on the state’s Tiered
Monitoring Plan.

Table 9-3 Tiered Beach Rankings: Horry and Georgetown Counties
Beach Location
Length of Beach
Tier Ranking
Number of Sample Sites
North Myrtle Beach
8.6 miles
Tier 1
10
White Point Swash
N/A
Tier 1
1
Briarcliffe Acres
0.54 miles
Tier 1
2
Arcadia Beach
3.6 miles
Tier 1
4
Myrtle Beach
9.7 miles
Tier 1
12
Springmaid Beach
0.33 miles
Tier 1
1
SC State Park and Campgrounds
3.4 miles
Tier 1
4
Surfside Beach
2.1 miles
Tier 1
7
Garden City Beach (Horry County)
1.8 miles
Tier 1
2
Garden City Beach (Georgetown County)
3.4 miles
Tier 2
1
Huntington Beach State Park
3.2 miles
Tier 2
2
Litchfield Beach
3.9 miles
Tier 2
3
Pawleys Island
3.8 miles
Tier 2
3
Debordieu Beach
3.7 miles
Tier 2
2
Source: SC DHEC, Bureau of Water. Ocean Water Quality Monitoring and Notification Program
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The South Carolina Tiered Monitoring Plan calls for weekly baseline sampling for Tier 1 beaches and bi-weekly baseline
sampling for Tier 2 beaches. For Tier 1 beaches, supplemental monitoring is conducted after rainfall events. For both
Tier 1 and Tier 2 beaches, additional samples are taken after a water quality standard is exceeded, a sewage spill or
other significant pollution event has occurred, and following a public health advisory or beach closure.
If bacteria levels exceed water quality standards at a particular sampling location, public health advisories are issued.
The protocol for issuing a Water Quality Exceedance Advisory is if a routine sample at a Tier 1 or 2 beach exceeds
104CFU/ 100ml, then an additional sample must be collected within 24 hours. If the 2nd sample still exceeds the 104
CFU/ 100ml threshold, an advisory takes effect. If a single routine sample exceeds 500 CFU/100ml then an immediate
Water Quality Exceedance Advisory is issued. Preemptive advisories are posted in areas that typically experience
elevated bacteria levels following rainfall events. These advisories are based on models developed from historical
sampling trends at a particular location. Notification of an advisory must be posted at conspicuous areas on the affected
beach. The advisory is also posted on SC DHEC’s website at www.scdhec.gov/administration/news SC DHEC has also
issued permanent warnings at specific swashes and storm water outfalls due to ongoing water quality problems at these
identified areas. The most common health risk associated with swimming in contaminated ocean water is acute
gastroenteritis and diarrhea.
A substantial portion of funding for the state comprehensive beach monitoring and notification program has come from a
grant awarded through the federal Beaches Environmental Assessment and Coastal Health Act. The initial grant period
was scheduled from fiscal year 2002 through 2009. The beaches in Horry and Georgetown Counties are tremendously
valuable community amenities that are vital to the economic prosperity of the Waccamaw region. It is of the upmost
importance for the State of South Carolina and all local governments to seek and maintain funding to support this
important water quality monitoring program. Health risks due to ocean water bacterial contamination need to be
minimized and a long-term comprehensive beach water quality sampling program is an essential tool in the region’s
overall beach management efforts.
Additional information regarding the State of South Carolina beach monitoring program can be found at:
http://www.scdhec.gov/environment/water/ow.htm
Fish Consumption Advisory Program
Since 1976, SC DHEC has been sampling various fish species throughout the state to investigate the incidence of
contamination that may pose health risks to the general public. The main contaminants of concern in the State of South
Carolina are mercury and polychlorinated biphenyls (PCBs). Statewide fish consumption advisories are updated on an
annual basis. The advisory identifies the waterbody where contamination is likely occurring, the species of fish to take
precautions with prior to consumption, and the recommended frequency of consumption to adhere to for each species in
that particular waterbody. Additional consumption advisories are provided for at-risk groups such as young children and
women who are pregnant, nursing, or who expect to become pregnant. Some of the fish species of concern in the
Waccamaw region include King Mackerel, Swordfish, Shark, Tilefish, Redear Sunfish, Largemouth Bass, Bowfin, Black
Crappie, Blue Catfish, Chain Pickerel, Redbreast Sunfish, and Channel Catfish.
More information about the South Carolina Fish Consumption Advisory Program and an updated list of fish consumption
advisories throughout the state can be accessed via: http://www.scdhec.gov/environment/water/fish/index.htm
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Ambient Groundwater Monitoring Program
The State of South Carolina has a comprehensive network of 116 well sites that monitor the groundwater quality in all
ten of the aquifers that traverse the state. This network consists of both public and private water supply wells that enable
the state to determine natural differences in geochemistry between each aquifer throughout the state. In addition, this
background water quality data can be utilized as an indicator of variations due to potential contamination. Below is a
figure that indicates the geographic distribution of monitor well sites in South Carolina:

SC DHEC issues a 5 year Ambient Groundwater Quality Monitoring Report for each of the watershed basins in the state.
Table 9-4 provides a list of well sites that are included in the most recent study released for the Pee Dee Basin in 2003.
Table 9-4 Groundwater Monitoring Well Sites in the Pee Dee Basin
Well ID
Location
County
Aquifer
pH
Conductance
AMB-006
Town of Latta- Well#1
Dillon
Black Creek
6.8
AMB-007
Town of Johnsonville
Florence
Black Creek
9.2
AMB-009
Town of Olanta
Florence
Black Creek
7.2
AMB-010
Town of Pamplico
Florence
Black Creek
8.6
AMB-012
Georgetown #2
Georgetown
Black Creek
8.7
AMB-020
Town of Kingstree
Williamsburg
Black Creek
8.0
AMB-030
Town of Patrick #1
Chesterfield
Middendorf
5.5
AMB-032
City of Darlington- Main
Darlington
Middendorf
5.1
AMB-033
City of Hartsville
Darlington
Middendorf
7.0
AMB-034
Town of Timmonsville
Florence
Middendorf
6.8
AMB-037
Town of Bethune
Kershaw
Middendorf
5.2
AMB-039
City of Bishopsville
Lee
Middendorf
5.4
AMB-043
Town of Cilo
Marlboro
Middendorf
5.9
AMB-049
Sumter Plant #1
Sumter
Middendorf
5.6
AMB-050
Town of Hemingway
Williamsburg
Middendorf
8.6
AMB-111
White Bluff Baptist Church
Lancaster
Piedmont Bedrock
6.4
AMB-112
Westside Estates
Chesterfield
Piedmont Bedrock
7.4
Source: SC DHEC, South Carolina Ambient Groundwater Quality Report, 2003 Summary: Pee Dee Basin

155
392
127
155
1030
569
12.8
29.9
43.4
40.7
31.2
15.1
48.7
42.6
682
66.7
128

Additional information regarding the Ambient Groundwater Monitoring Program can be found at:
http://www.scdhec.gov/environment/water/ambient.htm
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United States Geological Survey Water Quality Monitoring Station Network
The United States Geological Survey (USGS) is a major hub of scientific data
pertaining to the water resources of the United States. The USGS administers the
National Water Information System, which collects real-time water flow data (e.g.
gage height and river discharge) and water quality data (e.g. pH, specific
conductance, DO, temperature) at fixed monitoring stations throughout the country.
Data collected at each monitoring site is linked to an information database which is
available online at http://waterdata.usgs.gov/nwis/rt Most monitoring stations are
Figure 9-5 USGS Station at Atlantic Intracoastal
capable of recording data at 15 minute intervals.
Waterway at Hwy 9 near Nixons Crossroads, SC
The sophisticated data collection capabilities that are provided by the USGS monitoring station network is of tremendous
value to the State of South Carolina and to the water resource managers of the Waccamaw region. Previously, data
collected from the USGS monitoring station network was utilized for the calibration of the hydrodynamic flow and water
quality models for the Pee Dee/Waccamaw/ Atlantic Intracoastal Waterway system. One model was used to determine
the waste assimilative capacity of waterbodies with tidally influenced streamflows. SC DHEC developed and continues to
administer the Total Maximum Daily Load allocations that were calibrated by the USGS using the BRANCH and BLTM
models based off of data collected by the USGS monitoring network.
Table 9-5 provides information pertaining to the USGS monitoring stations located within the Waccamaw Region.
Station ID
02136000
02171645
02172700
02171850
02171905
02136361
02110815
021108125
02135200
02110802
02110729

Table 9-5 USGS Monitoring Stations Located in the Waccamaw Region
Station Location
Measurerements
Funding Sources
Black River at Kingstree, SC
Rediversion Canal at Santee River near St.
Stephen, SC
Santee River near Jamestown, SC
South Santee River near McClellanville, SC
South Santee River @ State Pier
Turkey Creek near Maryville, SC
Waccamaw River near Hagley Landing,
near Pawleys Island, SC
Waccamaw River near Pawleys Island
Pee Dee River at Hwy 701 near Bucksport
Waccamaw River at Bucksport, SC
Tributary to Intracoastal Waterway at Hwy
707 in Socastee

Discharge, Gage Height, Precipitation
Gage Height, Stream Velocity, Discharge,
Temperature, DO, Conductance, pH
Stream Velocity, Gage Height, Discharge
Gage Height
Gage Height
Gage Height, Discharge
Gage Height, Dissolved Oxygen,
Temperature, Conductance
Gage Height, Conductance, Temperature
Stream Velocity, Discharge, Gage Height
Gage Height, DO, Temperature
Gage Height, Stream Velocity, Precipitation

Conductance, Gage Height, Discharge,
Stream Velocity, DO, Temperature, Turbidity,
pH, Discharge (tide filtered)
Intracoastal Waterway at Highway 9 at
Conductance, DO, Temperature, Gage
02110777
Nixon Crossroads, SC
Height
Temperature, Conductance, DO, pH,
02110400
Buck Creek near Longs, SC
Turbidity, Gage Height, Stream Velocity,
Discharge, Precipitation
Discharge, Gage Height, Temperature, DO,
02110500
Waccamaw River near Longs, SC
pH, Turbidity, Conductance
02135000
Little Pee Dee River at Galivants Ferry, SC
Discharge, Precipitation, Gage height
Temperature, Conductance, DO, pH,
02135060
Chinners Swamp near Aynor, SC
Turbidity, Gage Height, Stream Velocity,
Precipitation
Source: United States Geological Survey, National Water Information System
02110704

Waccamaw River at Conway Marina in
Conway, SC
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US Army Corps of Engineers
US Army Corps of Engineers
US Army Corps of Engineers
US Army Corps of Engineers
Santee Cooper
Waccamaw Regional COG
Georgetown County WSD
USGS
Horry County Stormwater
Horry County Stormwater,
Santee Cooper, City of
Conway.
Waccamaw Regional COG
Horry County Stormwater
Horry County Stormwater
Horry County Stormwater
Horry County Stormwater
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Funding for the operation and maintenance of each of these monitoring stations is shared by the USGS and its
partnering entities through the Federal Cooperative Water Program. The Waccamaw Regional Council of Governments
formed a collaborative with its water resource partners to share the costs of managing this system. Unfortunately, the
costs of funding this network have risen steadily over the course of time, requiring additional contributions from each of
the Section 208 program partners. In 2009, the Waccamaw Regional COG Section 208 program decided to scale back
the number of stations that could be supported through the collaborative established with the USGS.
The following stations were discontinued from the Section 208 program monitor station cost-sharing program:
02110704 Waccamaw River at Conway Marina (currently being funded by Horry County Stormwater, Santee
Cooper, and the City of Conway)
02110760 AIW at Myrtlewood at Myrtle Beach
02110725 AIW at Hwy 544 at Socastee
02110802 Waccamaw River at Bucksport (currently being funded by Horry County Stormwater)
02135200 Pee Dee River at Hwy 701
02136358 Sampit River near Georgetown
A problem cited following the decision to discontinue the above mentioned monitoring stations, was a lack of
management response to the data that was collected by the monitoring network. In addition, there was an
acknowledgement that all of the various users of the data provided by the USGS National Water Information System
were not accounted for in the partnership network established through the Waccamaw Region Section 208 Program. In
other words, some of the management entities involved in the Federal Cooperative Water Program were paying above
and beyond their share of the costs of funding the monitoring network.
The USGS National Water Information System is an invaluable core component of the overall water quality monitoring
efforts in the Waccamaw region. This network has one of the longest continuous data sets in our region and provides
exceptional visualization and trend analysis tools. From a long-term perspective, there needs to be a clear understanding
among the Section 208 program partners regarding the organization of this monitoring program and how the data will be
utilized in our water quality management efforts. Moving forward it will be useful to identify all of the users of this
monitoring resource and develop a management strategy that equitably distributes the cost of funding the stations within
this monitoring network.
North Inlet- Winyah Bay National Estuarine Research Reserve System Wide Monitoring Program
The North Inlet-Winyah Bay NERR has been a lead entity in providing scientific
data and analysis pertaining to estuarine and coastal ecosystems in the State of
South Carolina and the southeast United States. Research conducted at the North
Inlet- Winyah Bay NERR site has contributed significantly to our understanding of
the short-term variability and long-term changes of the water quality and biotic
diversity of our estuarine ecosystems. It provides the baseline data necessary to
evaluate changes in estuarine ecosystems in response to natural conditions and
environmental stressors caused by human impacts. This information has been vital
in assisting policy makers and water resource managers to develop and implement
an effective comprehensive coastal zone management program in the State of
South Carolina. These long-term monitoring and research efforts are part of the
National Estuarine Research Reserve’s System-Wide Monitoring Program. The Figure 9-6 Field Lab at North Inlet- Winyah
North Inlet Winyah Bay NERR has been a key partner in the South Carolina Bay NERR
Estuarine and Coastal Assessment Program. This collaborative was initiated by SC DNR and SC DHEC as an ongoing
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effort to monitor the condition of the estuarine habitats and associated biological resources throughout the state. This
diverse partnership consists of a wide range of experts and program resources to conduct an in-depth monitoring and
research program targeting issues related to estuarine water and sediment quality. The program investigates sensitive
estuarine areas such as tidal creeks which are important nursery habitats for several aquatic species and commercially
important shellfish species. These tidal creek areas often interface closely with developed upland areas and therefore
can be a direct entry point for pollutants transported by stormwater runoff.
The following section provides a summary of the types of data collected as part of the System-Wide Monitoring Program
and includes a description of the monitoring sites within the North Inlet- Winyah Bay NERR.
Meteorological Monitoring: The long-term collection of meteorological data enables the Reserve to analyze
climatic change trends over time. The Reserve maintains a weather station which collects data such as wind
speed and direction, air temperature, barometric pressure, relative humidity, rainfall and solar radiation. This
data is collected continuously, providing nearly real-time data accessibility.
Water Quality Monitoring: The Reserve maintains four permanent monitoring sites which measure the
variability and long-term water quality trends within the reserve’s boundaries. Data is collected to measure
trends in several parameters including specific conductivity, salinity, dissolved oxygen, water temperature, pH,
turbidity, and water level. These parameters are useful indicators to assess the quality of the habitat for local
estuarine species. Each monitoring station is equipped to collect measurements continuously in 15 minute
intervals, providing nearly real-time data accessibility.
Water Chemistry and Chlorophyll Monitoring: The four reserve monitoring sites are also utilized to collect
water chemistry and chlorophyll data. Specific water chemistry parameters that are measured include dissolved
inorganic nutrients, total nitrogen, total phosphorus, total suspended solids, and dissolved organic carbon.
Measurements are collected at the four monitoring sites in 20 day intervals. These data sets allow researchers
to assess impacts of nutrient enrichment and eutrophication in estuarine waters.
Table 9-6 provides a brief description of each permanent water quality monitoring station maintained at the North InletWinyah Bay NERR.
Table 9-6 North Inlet- Winyah Bay NERR Monitoring Stations
Station Name

Oyster
Landing

Debidue
Creek
Clambank
Creek

Thousand
Acre

Site Description
This site is located at the upper reaches of two tidal creeks near the western upland edge of the
North Inlet basin. This site is representative of relatively pristine conditions due to the absence of any
development or disturbed land in its drainage area. The average depth at this site is 2.0 meters and
the tidal range is 1.4 meters. Water quality, nutrient, and chlorophyll monitoring data are collected at
this site. This monitoring station was established in 1993.
This site is located at the northern end of the research reserve and is adjacent to the DeBordieu
Colony residential development. The average water depth at this monitoring site is 2.2 meters and
the tidal range is 2.0 meters. This site is representative of an impacted estuarine waterbody due to its
close proximity to developed land upstream. Water quality, nutrient, and chlorophyll monitoring data
are collected at this site. This monitoring station was established in 1998.
This monitoring site is centrally located within the research reserve. It is located near the main
channel of North Inlet and is influenced by oceanic waters entering the creek. Water quality, nutrient,
and chlorophyll monitoring data are collected at this site. This monitoring station was established in
1998.
This site is located along the northern side of Winyah Bay. The average water depth at this station is
2.0 meters and the average tidal range is 1.0 meter. The land adjacent to the station consists of
former rice fields and undeveloped pine forest and forested wetlands. Upstream of the monitoring site
is the City of Georgetown which contributes significant discharges from heavy industries such as a
steel mill, paper mill, chemical plants, and a wastewater treatment plant. Water quality, nutrient, and
chlorophyll monitoring data are collected at this site. This monitoring station was established in 1993.
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The North Inlet-Winyah Bay NERR site has also been a participant in the National Atmospheric Deposition Program
since 2002. This research effort was established in 1977 to measure atmospheric deposition and study its effects on the
environment. Weekly samples of precipitation are collected at the pier located at Oyster Landing. These water samples
are analyzed for the following parameters and constituents: pH, sulfate, nitrate, ammonium, chloride, and base cations
including calcium, magnesium, potassium and sodium.
Additional information about the monitoring program established at the North Inlet-Winyah Bay NERR can be found at:
http://www.northinlet.sc.edu/research/swmp.html
Coastal Carolina University Waccamaw Watershed Academy
In 2004, Coastal Carolina University established the Waccamaw Watershed Academy to serve as a community resource
to help local governments address water quality management issues along the South Carolina coast. The program is
supported by a state-certified Environmental Quality Laboratory, which enables university researchers to conduct field
research projects and conduct ongoing water quality monitoring at stream locations throughout the region. The
Waccamaw Watershed Academy directly assists Horry County, Georgetown County, and the City of Conway to fulfill
their monitoring requirements under the NPDES Phase II Stormwater Discharge permit. Seven sites are monitored at
USGS gauging stations and at SC DHEC monitoring locations within the Waccamaw River and Pee Dee River
watersheds. Monitoring locations include Buck Creek, Highway 9, Crabtree Swamp, Conway Marina, Bucksport, Hagley
Landing, and Chinners Swamp. Samples are collected bi-weekly and record temperature, conductivity, dissolved
oxygen, and pH conditions in-situ. Samples are also tested in the Environmental Quality Laboratory for Total
Phosphorus, Total Nitrogen, Fecal Coliform Bacteria, Chlorophyll, Turbidity, 5-Day Biochemical Oxygen Demand, and
Water Toxicity. The primary objectives of this program are to evaluate site specific normal water quality conditions in the
Waccamaw River and Pee Dee River, assess long-term water quality trends, and detect the occurrence of illicit
stormwater discharges.
Another valuable program overseen by the Waccamaw Watershed Academy is the Waccamaw River Volunteer
Monitoring Project. Since 2006, volunteers have been trained and furnished with field equipment to monitor twelve sites
along various sections of the Waccamaw River in Georgetown and Horry Counties. Water quality samples and
monitoring data are collected on a routine basis at each site, twice per month. The following water quality parameters are
analyzed during each monitoring session: Conductivity, Dissolved Oxygen, E. Coli, Nitrate, pH, Phosphorus, Total
Dissolved Solids, Temperature, and Turbidity. This data provides a comprehensive assessment of water quality
conditions in the Waccamaw River.

Figure 9-7 Volunteers recording water quality data on the
Waccamaw River
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Table 9-7 below provides a list of sites along the Waccamaw River that are monitored by the Waccamaw River
Volunteer Monitoring Project.

Table 9-7 Sites Monitored by the
Waccamaw River Volunteer Monitoring Project
Highway 9
Peachtree Landing
Reaves Ferry
Enterprise Landing
Murrells Landing
Bucksport Landing
Sterritt Swamp
Wachesaw Landing
Conway Waterfront
Hagley Plantation
Pitch Landing
Sampit River
Source: Coastal Carolina University, Waccamaw Watershed Academy
In 2008, the Waccamaw Watershed Academy expanded their water quality monitoring programming and began to collect
samples and monitoring data at eight sites in the Murrells Inlet watershed. Sampling and data collection is also
conducted at each of these sites twice per month throughout the year. The following water quality parameters are
analyzed during each monitoring session: Alkalinity, Chlorophyll, Color, Conductivity, Dissolved Oxygen, E. Coli, Nitrate,
pH, Phosphorus, Total Dissolved Solids, Temperature, and Turbidity.
Table 9-8 below provides a list of sites along the Murrells Inlet estuary that are monitored by the Murrells Inlet Volunteer
Monitoring Project.

Table 9-8 Sites Monitored by the
Murrells Inlet Volunteer Monitoring Project
Woodland Drive Pond
Harrellson Seafood
Point Drive Canal
Boat House Run
Rum Gully Creek
Bike Bridge
Colony Marina Pond
Oyster Landing Beach
Source: Coastal Carolina University, Waccamaw Watershed Academy
More recently in 2010, the Waccamaw Watershed Academy began a partnership with the Town of Surfside Beach
Stormwater Committee and established three monitoring sites at the Woodland Drive, 4th Avenue North, and 11th Avenue
North stormwater ponds and lakes within the town limits of Surfside Beach. Water samples are collected twice per
month at all three of these monitoring sites. The following water quality parameters are analyzed during each data
collection session: Conductivity, Salinity, pH, Dissolved Oxygen, Temperature, E.Coli, Fecal Coliform, and Total
Nitrogen. In addition, the Waccamaw Watershed Academy has developed new partnerships with communities in
Columbus and Brunswick counties in North Carolina to extend monitoring to upstream portions of the Waccamaw River
basin to provide a basinwide assessment of water quality trends.
The Waccamaw Watershed Academy Volunteer Water Monitoring Program enhances the overall watershed
management efforts of the Waccamaw region in several ways by:
Engaging the public in water quality management efforts. Hands on activities such as a monitoring program is a
valuable tool to increase public awareness regarding local water quality issues in our watersheds and to
encourage citizens to have a stake in the health of our region’s water resources. This direct engagement with
the general public is an excellent strategy in promoting the stewardship of the Waccamaw River, Murrells Inlet,
and in local communities such as Surfside Beach.
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In recent years, our local water resource managers have made great strides in coordinating management
efforts to mitigate water quality impacts due to stormwater runoff and other non-point sources of pollution. The
Waccamaw River Volunteer Monitoring Project is one example of the significant benefits realized by
partnerships between our region’s local and county governments, Coastal Carolina University, and non-profit
stakeholder groups such as the Winyah Rivers Foundation. This volunteer water quality monitoring program
fulfills requirements for public education and involvement stipulated by the NPDES Phase II permit program
designed to address stormwater management issues.
Having a regular local monitoring program in place allows water resource managers and government officials to
evaluate improvements in water quality following the implementation of site-specific projects or other regulations
and best management practices.
Additional information about the volunteer water quality monitoring program facilitated by the Waccamaw Watershed
Academy at Coastal Carolina University can be found at: http://www.coastal.edu/wwa/vm/index.html
Santee Experimental Forest
The Center for Forested Wetlands Research operated by the US Department of Agriculture manages the Santee
Experimental Forest research site that provides historic baseline data of the hydrology and ecology of a typical Atlantic
Coastal Plain forested landscape. Research focuses primarily on ecological and hydrological response to fire behavior
and sustainable silviculture practices. The monitoring efforts and research projects conducted at the Santee
Experimental Forest have been beneficial resources in management and conservation efforts of the unique forested
wetland ecosystems common in coastal South Carolina.
Additional information regarding the Santee Experimental Forest can be found at:
http://www.srs.fs.usda.gov/charleston/santee/index.html

MONITORING NEEDS AND STRATEGIES
Water quality monitoring provides the data that becomes the basis for decision-making in the state’s permitting
programs. Monitoring also helps facilitate other projects such as studies that investigate emerging water quality
concerns, alternative management practices, and new technological developments. Monitoring is an indispensible tool in
our region’s comprehensive water quality planning and management efforts. This section identifies some ongoing needs
and provides recommendations to enhance our monitoring capabilities and effectively utilize all available resources to
improve management efforts.
State of South Carolina Monitoring Strategy
SC DHEC drafts an annual strategy that prioritizes water quality monitoring efforts throughout the state. The document
has a list and corresponding description of all of the monitoring sites throughout the State of South Carolina. This is an
important document as the monitoring capabilities of SC DHEC are often dependent on state government budget
constraints. Monitoring priorities can shift according to resource availability and the urgency of various monitoring needs
throughout the state.
The annual monitoring strategy outlines several key guiding principles and objectives, including the following:
Determining water quality standards attainment
Identifying impaired waters
Identifying causes and sources of water quality impairments
Establishing, reviewing, and revising water quality standards
Supporting the implementation of water management programs
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Supporting the evaluation of program effectiveness
Monitoring for water quality-based controls
Monitoring for NPDES permit compliance and enforcement
Making data readily available
The State of South Carolina Monitoring Strategy also outlines essential personnel, equipment, and support resources
needed to achieve the objectives set forth by the state’s water quality monitoring program. Resource item needs and
desired program enhancements indicated in the 2011 State of South Carolina Monitoring Strategy include:
Personnel to manage environmental data handling and processing for various reporting and programmatic
purposes including managing data entry into the US EPA STORET system and selecting annual probability
based monitoring site evaluation and documentation.
Increase biological assessment capabilities to include the development of new non-wadeable stream
macroinvertebrate community assessment methods, improve phytoplantkton and chlorophyll monitoring,
expand fish tissue sampling program, and provide additional laboratory and field equipment to support all
associated program activities.
Development of a clean metals collection and analysis facility.
Implementation of an ambient wetlands monitoring program.
The state’s water quality monitoring program provides the backbone for a wide variety of permitting programs and other
water quality management initiatives throughout the state. It is important for local management agencies in the
Waccamaw region to be informed of the monitoring resources administered by the state. Local monitoring efforts should
complement the resources available through SC DHEC and other state agencies. The State of South Carolina
Monitoring Strategy can be accessed at: http://www.scdhec.gov/environment/water/docs/strategy.pdf

WATER QUALITY MONITORING GOALS AND RECOMMENDATIONS
The following section provides a list of goals and corresponding recommendations with respect to the water quality
monitoring resources in the Waccamaw region. Several of these goals highlight the long-term monitoring needs for the
region while other goals focus on the monitoring resources that are needed to address specific water quality issues in
our region. Most of the goals promote the coordination of resources amongst multiple water resource management
agencies.
Goal One: Continue to incorporate monitoring as an integral tool in water quality management efforts throughout the
Waccamaw region. Recommendations include:
Continue to invest in monitoring resources to address water quality issues of particular concern to the
Waccamaw region, such as salt water intrusion impacts, mercury fish tissue contamination, shellfish
sanitation monitoring, and beach monitoring.
Ensure that datasets that have been collected for extensive periods of time are maintained and not
interrupted.
Maintain a regional watershed approach in managing water quality monitoring programming. The
Waccamaw region is directly affected by water quality issues in upstream portions of the Yadkin- Pee Dee
River Basin. Evaluating water quality data collected by management and research agencies in North
Carolina is important to assessing specific watershed management strategies that ought to be implemented
in the Waccamaw region of South Carolina.
Provide better monitoring data linkages between each of the regulatory programs pertaining to drinking
water, stormwater management, wastewater treatment, etc. so that data collection and analysis is not
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unnecessarily duplicated. This would also ensure that future investments in monitoring resources benefit
multiple data users.
Ensure that there is a direct and identifiable management strategy in place that responds to water quality
data collected as part of a monitoring program or project. Avoid investing in water quality monitoring
resources that are not ultimately utilized by an existing management agency.
Make funding for water quality management projects and initiatives contingent upon the use of existing
water quality data or the implementation of post-project monitoring.
Submit a quality assurance project plan for monitoring programs, such as Coastal Carolina University’s
Waccamaw Watershed Academy, that have data collection capabilities sufficient enough to help support
the regulatory programs administered by SC DHEC.
Pursue the development of macroinvertebrate species composition inventories for various portions of the
Yadkin-Pee Dee and Santee River Basins.
Goal Two: Build partnerships and establish initiatives similar to the SC Estuarine and Coastal Assessment Program and
the USGS monitoring station federal cooperative fund sharing program. These types of partnerships are useful in sharing
limited resources and pursuing new research projects that enhance our overall understanding of water quality conditions
throughout the Waccamaw region. Recommendations include:
Pursue opportunities on a local, state, and regional level. Research projects in other coastal areas such as
Florida, Georgia, North Carolina, and Virginia may have useful findings that can help address water quality
concerns that are prevalent in the Waccamaw region.
Utilize information gathered by monitoring research projects such as Clemson University’s Intelligent River
program. Although this project is primarily focused on the Savannah River watershed, technological
applications implemented in this project could be worthwhile to incorporate into ongoing monitoring efforts
in the Santee River and Yadkin-Pee Dee River basins.
Promote partnerships between local governments, businesses, industries, neighborhood associations,
federal agencies, and local research institutions. The Waccamaw region is fortunate to have a diverse and
extensive group of water resource management agencies and stakeholders. Partnerships are vital to
facilitating many types of projects and can result in mutual benefits for numerous local stakeholder entities.
Utilize the International Stormwater BMP Database as an informational resource to help assess various
management practices that could be utilized to address water quality issues in the Waccamaw region. It
would also be very beneficial to contribute information about local management practices to the
International Stormwater BMP Database. This would provide guidance to each water resource manager
regarding the pros and cons of each type of treatment practice. This would also increase regional and
national exposure on our local watershed management practices and enhances local networking
opportunities with this national partnership program.
Goal Three: Creatively explore new funding strategies to cover the costs of maintaining a comprehensive water quality
monitoring program in the Waccamaw region and the State of South Carolina. Recommendations include:
Conduct a comprehensive assessment of all users of information collected by the USGS monitoring
station network. Historically, the regional wastewater treatment utility providers have accounted for the
largest proportion of funding costs. Other USGS data users such as recreational fisherman and floodplain
managers could potentially contribute through mechanisms such as the state’s fishing license program and
FEMA’s National Flood Insurance Program. The hydrological and water quality data collected at the USGS
monitoring stations are vital in the effective management of each of these programs.
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Consider funding beach and shellfish monitoring efforts via tourism-based revenue sources. Both the
beach and the commercial shellfish industry are integral aspects of the local tourism economy and need to
be managed in a sustainable way. Monitoring assists in providing adequate public health warnings and in
identifying the source of the pollutant that may be contaminating these vital coastal resources.
Goal Four: Invest in research and monitoring resources to evaluate water quality issues of emerging concern.
Recommendations include:
There are new indications that the chemical constituents in pharmaceuticals and personal care products
are able to pass through the waste stream without being fully treated. Monitoring projects are important to
determine potential environmental and public health impacts associated with the release of these chemical
compounds into the environment.
Goal Five: Evaluate the need to institute post-construction monitoring requirements for various types of development
projects. Recommendations include:
Encourage local governments to consider revising stormwater management ordinances to include
provisions that would require developers to monitor on-site water quality following construction and other
disturbance activities.
Goal Six: Conduct a thorough monitoring assessment as part of the TMDL development process. Recommendations
include:
Invest in advanced assessment technologies so that the exact pollutant source and precise location of the
observed impairment can be determined within the TMDL boundaries. This type of monitoring assessment
is a cost effective way to narrow in on the pollutant of concern and properly invest in water quality best
management practices to address the impairment issue.
Utilize monitoring resources to regularly evaluate the effectiveness of the established TMDL. Monitoring
can be utilized as part of an adaptive management strategy to accurately reassess the wasteload and load
allocations of the TMDL and to identify new pollutant sources that may be contributing to the impairment.
Goal Seven: Collate results from ongoing monitoring efforts and evaluate current and future monitoring resource needs
on a regular basis. Recommendations include:
Facilitate an annual meeting between relevant monitoring providers including SC DHEC and USGS to
discuss current monitoring efforts and resource concerns.
Incorporate the development of an annual summary report of existing monitoring efforts as part of the
regular responsibility of the Section 208 program at the Waccamaw Regional COG. This would provide all
program partners an opportunity to be fully aware of other monitoring efforts in the region. This annual
report could potentially assist in developing new partnerships on research and management projects that
require various monitoring resources.
Goal Eight: Continue to engage the general public in water quality monitoring projects throughout the Waccamaw
region. This activity is an effective hands-on educational strategy that allows water resource managers to share
information regarding water quality conditions and issues in our local watersheds. It also enhances community pride and
stewardship by facilitating an opportunity for residents to get directly involved in watershed management activities in their
own communities. Recommendations include:
Expand the Waccamaw Watershed Academy Volunteer Monitoring Program to new locations within the
Waccamaw region. Incorporate additional bioindicator monitoring techniques, to allow for certain target
groups, such as public schools, to participate on a more flexible schedule.
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Encourage local governments, schools, neighborhood associations, and other interested stakeholders to
participate in state, national, and global educational and awareness initiatives such as the World Water
Monitoring Day (www.worldwatermonitoringday.org)
Goal Nine: Encourage collaboration amongst all stakeholders as new water quality regulations are developed in the
future. Recommendations include:
Encourage all water resource managers within the Waccamaw region to participate in the triennial review
of the South Carolina Water Classification and Standards.
Other states have developed numeric surface water quality standards for common nutrients such as
nitrogen and phosphorus. It is quite possible that the State of South Carolina will proceed with developing
numeric standards for Nitrogen and Phosphorus as well. These potential regulations would have significant
implications on both point source management agencies and non-point management agencies. An active
and thorough dialogue between all relevant stakeholders is essential for understanding the underlying
causes of nutrient impairments and for identifying the most cost-effective and practical solutions for
mitigating sources of nutrient loadings to our surface waterbodies. This initial dialogue will have long-term
benefits in situations where future TMDLs are developed for various waterbodies throughout the state.
Collaboration is essential when considering other water quality pollution concerns such as the presence of
endocrine disrupting compounds in the natural environment. It is possible within the twenty year time
horizon of this plan, that numeric criteria could be developed for these contaminants of emerging concern.
The federal government has begun to conduct research investigations led by the US EPA and USGS to
analyze environmental impacts caused by endocrine disrupting compounds and to assess the application
of various technologies, in particular at wastewater treatment facilities to remove these byproducts from the
waste stream. These research and monitoring efforts are going to have tremendous implications on future
management strategies to address these concerns. Public awareness is critical in these efforts as well
because the general public may have a significant role in preventing these chemical constituents from
entering the waste stream or directly to the natural environment.
The development and implementation of TMDLs also requires collaboration amongst several management
entities in a watershed. Rarely are water quality impairments caused by one single pollutant source. The
wasteload allocation and load allocation processes rely heavily on cooperation amongst all stakeholders,
including point-source and non-point source management agencies, to implement measures to address
each particular water quality impairment.
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GROUNDWATER ISSUES AND MANAGEMENT PROGRAMS
The first step in developing an effective groundwater management strategy is to identify potential sources of
contamination. This allows water resource managers to institute measures to minimize the risks of contamination
associated with the respective pollutant source. The level of contamination susceptibility varies substantially and is highly
dependent on the specific land use activity and the subsurface geologic hydraulic characteristics in the area of interest.
The ultimate objective of this assessment is to evaluate the public health risk and environmental threats of all potential
sources of groundwater contamination. The following section provides a brief description of the most common sources
of groundwater contamination.
Landfills- Solid waste disposal sites produce a leachate byproduct over time which can contain high concentrations of
contaminants. Depending on the type of waste collected at the landfill, the leachate may contain organic compounds,
nutrients, and metals. Proper management of leachate byproducts at landfill sites is critically important in order to protect
groundwater resources.
Farmlands- Agricultural land uses often entail the application of fertilizers and pesticides. Fertilizers are composed of
high concentrations of nutrients such as nitrogen and phosphorus. Nitrogen in particular can easily migrate through the
groundwater system and can pose health risks to communities dependent on public groundwater supplies. Pesticides
contain many synthetic organic compounds such as diazonin, flourene, and benzene.
Urban Stormwater- The primary concern related to stormwater runoff is its impact on surface water quality. Runoff that
is infiltrated through the soil medium prevents most pollutants from impacting groundwater systems. However, some
types of contaminants such as various metals, organic compounds, petroleum-based hydrocarbon residuals, and nitrates
can migrate into the groundwater zone and threaten the quality of groundwater resources.
Drainfields- The common contaminant concerns related to on-site wastewater treatment sites include nitrogen, sodium,
and chlorinated organic compounds.
Spills and Leakage- The most widespread source of groundwater contamination comes from accidental or illicit spills
and leakage from underground storage tanks or pipelines. The contaminants associated with spills and leaks vary
significantly to include cleaning compounds, petroleum products, organic compounds, and metals.
SC DHEC has drafted an inventory of known groundwater contamination sites throughout the state. The list of
contaminated sites in the Waccamaw region is provided in Appendix G.
SC DHEC oversees a groundwater monitoring program which provides background water quality and geochemistry
reference data of groundwater resources in South Carolina. More information regarding SC DHEC’s Ambient
Groundwater Monitoring Network is provided in Chapter Nine- Water Quality Monitoring. In addition, groundwater
monitoring wells are installed at landfills, wastewater land application sities, and at industrial sites as a detection
mechanism for potential incidents of groundwater contamination. Another important groundwater management strategy
is to identify groundwater recharge zones, which are land areas that are highly permeable soil and rock formations,
providing direct pathways for water to drain into the underground aquifer system. Minimizing land use activities that pose
contamination risks should be avoided in known groundwater recharge zones.
The next section includes a profile of important groundwater management programs administered in the State of South
Carolina.
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Source Water Assessment and Protection Program
As part of the 1996 amendments to the federal Safe Drinking Water Act, the federal government now requires states to
develop source water assessments as a means to focus greater efforts at pollution prevention as a drinking water supply
protection strategy. The South Carolina Source Water Assessment and Protection Program has been established as the
framework for carrying out this water resource management objective.
A Source Water Assessment is established for public water supply systems that provide service to at least 15
connections and 25 people for a minimum of 60 calender days per year. A Source Water Assessment includes a
delineation of land area, referred to as the Source Water Protection Area. This protection area is defined as the land
area that contributes water to the intake of a particular water supply system. There are separate methodologies for
determining the boundaries of a Source Water Protection Area for groundwater and surface water sources of drinking
water supply. An assessment includes a full inventory of all potential contaminant sources, including various land uses
and site-specific activities that could potentially release contaminants of concern within the Source Water Protection
Area. Finally, the Source Water Protection Assessment provides a susceptibility analysis that determines the likelihood
of water supply impacts associated with pollutant contamination in the protection area. A high, moderate, or low
susceptibility ranking is provided for each identified potential contaminant source. As part of the susceptibility analysis,
the vulnerability of a groundwater source is also evaluated. A vulnerability assessment provides guidance on the
hydrogeologic characteristics of each groundwater source. Vulnerability varies based on several natural and intrinsic
factors, including whether an aquifer is deep or shallow and whether an aquifer is confined, semi-confined, or
unconfined. A list of Source Water Assessment reports in Horry, Georgetown, and Williamsburg Counties is provided in
Appendix F.
There are eight classifications of potential contaminants that must be accounted for in a Source Water Assessment
report. The classification categories are listed below:
1.
2.
3.
4.
5.
6.
7.
8.

Volatile Organic Compounds
Petroleum products
Metals
Nitrates
Pesticides/herbicides
Pathogens
Radionuclides
Undetermined

The South Carolina Source Water Assessment and Protection Program provides critically important water quality
information to assist local water resource managers in efforts to protect our region’s drinking water supply. The
identification of potential contaminant threats allows resource managers to institute protective measures and treatment
technologies to ensure that a high quality and safe supply of drinking water is distributed through each public water
supply system. An important reality to recognize is that although Source Water Assessment and Protection evaluations
are invaluable water quality management tools, it is still necessary to have a thorough and sufficient contingency
response plan in place in case an unforeseen accident results in a contamination incident in one of our local Source
Water Protection Areas. Contingency plans should entail a full assessment of plausible emergency scenarios in our local
watersheds and an identification of suitable alternative water supply resources to serve the affected distribution system.
For more information about the Source Water Assessment and Protection Program administered by SC DHEC, visit
http://www.scdhec.gov/environment/water/srcewtr.htm
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South Carolina Groundwater Contamination Inventory
Beginning in 1980, SC DHEC has conducted inventories to identify locations of known groundwater contamination. The
inventory provides an assessment of the type of contaminant, the source of contaminant, and a status on the
investigation/remediation process at the contamination site. Sites are designated as contaminated based on the
maximum contaminant level provisions for inorganic and organic compounds set forth in the State Primary Drinking
Water Regulations. In the 2008 inventory report, SC DHEC identified a total of 412 groundwater contamination sites in
the Waccamaw region. The predominant source of groundwater contamination identified throughout the state are from
underground storage tank facilities. Petroleum products were the most common type of contaminant found at the
groundwater contamination sites. A complete list of all of the groundwater contamination sites identified in the 2008
South Carolina Groundwater Contamination Inventory that are located in the Waccamaw region are provided in
Appendix G.

GROUNDWATER MANAGEMENT GOALS AND RECOMMENDATIONS
The following section provides a list of goals to enhance the protection of the groundwater resources in the Waccamaw
region. Some of the goals address groundwater contamination problems that already exist and have been identified in
the Waccamaw region. Other goals focus on increasing our knowledge and understanding of local groundwater
resources and to institute measures to prevent groundwater contamination problems within our region.
Goal One: Encourage local governments to incorporate an assessment of groundwater resources into their land use
decision making processes. Recommendations include:
Conduct an assessment of potential groundwater contamination sources based on various land uses and
activities within the community.
Conduct a comprehensive inventory assessment of groundwater recharge zones similar to developing a
wetland inventory throughout the Waccamaw region.
Goal Two: Continue to develop and execute remediation strategies at sites listed on SC DHEC’s groundwater
contamination inventory. Recommendations include:
Prioritize management resources to focus on contamination sites that pose the largest risk to the environment
and to public health.
Proactively work with facility owners to discuss necessary steps to remediate contamination problems.
Provide adequate information to adjacent property owners and the general public who may be impacted by
known groundwater contamination issues.
Goal Three: Develop emergency response plans in cases of accidental spills that may impact local groundwater
resources and threaten local drinking water supplies. Recommendations include:
Ensure that appropriate facility managers and the general public are aware of the proper authorities to contact
when an accident occurs or a contamination spill is noticed.
Emergency response plans should entail regional objectives to ensure that affected communities have backup
supplies of potable drinking water.
Regularly evaluate Source Water Assessments for all drinking water supplies in the Waccamaw region.
Goal Four: Continue to invest in sufficient groundwater monitoring and testing resources to ensure that groundwater
quality is being protected. Recommendations include:
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Conduct an annual water quality test for nitrate and bacteria at all drinking water supply wells.
Regularly review and collate groundwater monitoring data at sites and facilities that are required to conduct
groundwater monitoring such as wastewater land application sites, landfills, and certain industrial sites.
Utilize information provided by ongoing groundwater monitoring and research activities conducted by the
USGS, SC DHEC, and other entities to assist in groundwater management decision making.
Maintain research and invest in monitoring resources to fully examine the impacts of saltwater intrusion on
surface and groundwater resources.
Goal Five: Ensure that residential and agricultural landowners are aware of appropriate irrigation and fertilizer
application practices to prevent contamination issues in our groundwater systems.
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Chapter Eight: Economic Development
INTRODUCTION
The state of the local economy is a major determinant of the quality of life experienced by residents throughout the
Waccamaw region. Economic conditions can be influenced by a wide range of factors on a local, regional, state, and
national level. Economic development initiatives often require partnerships among several government agencies and
private enterprises. When pursuing new economic growth opportunities it is important to examine the full context of the
proposed project and to consider all possible negative externalities that may impact the natural environment or affect
public health.
Water has been recognized throughout the world as an economic good by international organizations such as the United
Nations World Water Assessment Programme. In the 1992 Dublin Statement on Water and Sustainable Development,
Principle No. 4 pronounces “Water has an economic value in all its competing uses and should be recognized as
an economic good. Within this principle, it is vital to recognize first the basic right of all human beings to have
access to clean water and sanitation at an affordable price. Past failure to recognize the economic value of
water has led to wasteful and environmentally damaging uses of the resource. Managing water as an economic
good is an important way of achieving efficient and equitable use, and of encouraging conservation and
protection of water resources”
This chapter recognizes the important economic value of the water resources that are present in the Waccamaw region.
These water resources add significant cultural, social, and economic value to all of our communities and must be
managed appropriately to ensure that their long-term environmental health is properly maintained.
Economic Context of the Waccamaw Region
When examining the context of the natural environment in
the Waccamaw region, it is easy to recognize that the
local beaches, scenic rivers, and pristine tidal estuaries
are all vital assets to the regional economy. The tourism
based economy of the Grand Strand region is driven
primarily by the numerous recreational opportunities all
along the extensive beaches and waterways. In order for
the Grand Strand area to continue to thrive as a tourism
destination, the region’s water resources must be
properly managed to ensure that water quality standards
are being met. Other major water related industries within
the Waccamaw region include recreational boating, sport
Figure 8-1 Hotel and condominium developments line the coast
and commercial fishing, and shellfish harvesting.
of popular beach destinations such as Myrtle Beach

Communities in the Waccamaw region located away from the immediate coastline also have a significant economic
stake in maintaining high water quality. Georgetown County, Williamsburg County, and Horry County all have industrial
sites that are significant contributors to the economic base of the region. Industrial point-source dischargers are
dependent on the assimilative capacity of receiving waterbodies. NPDES permit restrictions are in place based on the
pollutant load and Biochemical Oxygen Demand that the receiving waterbody can assimilate without exceeding water
quality standards for their intended use. Future industrial development in the Waccamaw region will be dependent on the
availability of additional assimilative capacity in our waterways. Local governments should promote industrial
development that utilizes the best available technologies to reduce point source pollutant loads in our surface
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waterbodies. Local wastewater utility providers also have a critical role in providing wastewater treatment services to
potential industrial customers.
Economic Value of the Water Resources in the Waccamaw Region
Ensuring that the water quality standards of our region’s waterbodies are met requires a significant investment in
pollution abatement infrastructure and initiatives, such as wastewater treatment facilities, restoration project work to
improve impaired waterbodies, and public education to help prevent water pollution. To ensure that the proper
investments of limited financial resources are being made, it is critically important to determine which management
efforts are most likely to achieve our region’s water quality goals. Low cost measures to maintain and improve water
quality should be sought and the initial occurrence of pollution in our waterways should be minimized as much as
possible to avoid costlier mitigation and cleanup measures later on. Direct benefits of water quality management efforts
include enhanced recreational water activities and reduced exposure to in-stream contaminants. Indirect benefits include
enhanced near-stream recreational activities and aesthetics, and a general improvement in the quality of life for people
who work or live near local waterways. Finally there are several diversionary benefits of investing resources in water
quality management, especially related to the costs of treating drinking water supplies.
The Center for Watershed Protection has developed a general assessment of the expected economic benefits of
instituting several categories of watershed management tools. Table 8-1 below provides a summary of the economic
benefits of each of these watershed protection strategies.
Table 8-1 Economic Benefits of Instituting Watershed Protection Practices
Watershed Protection Tool
Economic Benefit

Income
from
fisheries,
agriculture, industry, and recreation
Watershed Planning- zoning tools, growth management
strategies, source water protection

Land Conservation- forest conservation, wetland protection,
preservation of parks and open space





Aquatic Buffers- resource protection areas, stream buffers




Better Site Design- reduction in impervious surface coverage, tree
preservation, cluster development




Erosion and Sediment Control- stream channel protection,



clearing and grading practices, construction site erosion and sediment
control



Stormwater Treatment Practices- stormwater regulations,
floodplain protection




Non-stormwater Discharges- point source controls, septic



Watershed Stewardship Initiatives- public education and



system regulations

and tourism
Reduction of drinking water costs, health care costs, and
watershed restoration costs.
Income from recreation and tourism and increased property
values
Reduction of energy costs, health care costs, flood control
costs, and stormwater management costs
Income from fishing and increased property values
Reduction of flood control costs, stormwater management
costs, and watershed restoration costs.
Income from increased property values
Reduction in infrastructure construction and maintenance
costs.
Income from marine and port activities and increased
property values.
Reduction of drinking water treatment costs, construction
costs, restoration costs, and dredging costs associated with
navigation channel maintenance.
Income from increased property values
Reduction in flood control and stormwater infrastructure
costs.
Reduction of pollution-related public health costs and
watershed restoration costs.
Reduction in watershed restoration costs.

awareness, water quality monitoring, pollution prevention programs.

Source: The Economic Benefits of Protecting Virginia’s Streams, Lakes, and Wetlands. Virginia Department of Conservation and
Recreation. Prepared by: Center for Watershed Protection
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ECONOMIC DEVELOPMENT OPPORTUNITIES
As discussed in the previous section, the local water resources provide the economic foundation for the entire region.
The key to ensuring that our local water resources continue to provide economic benefits to local communities and to the
region as a whole is to manage them in a sustainable way. This section highlights a few broad strategies to incorporate
stewardship practices of local water resources as part of an overall economic development strategy for the Waccamaw
region.
Ecotourism
The tourism economic sector has become increasingly more diversified and focuses on a number of specific types of
activities that draw visitors to a particular area. Ecotourism is defined by the International Ecotourism Society as
“Responsible travel to natural areas that conserves the environment and improves the well-being of local people”. The
International Ecotourism Society also promotes the following principles which help to define this burgeoning sector of the
tourism economy.
Minimize impact.
Build environmental and cultural awareness and respect.
Provide positive experiences for both visitors and hosts.
Provide direct financial benefits for conservation.
Provide financial benefits and empowerment for local people.
Given the tremendous wealth of natural resources within the Waccamaw region, there are several opportunities to
promote the growth of ecotourism throughout the area. The following is a description of an existing project along with
some additional recommendations for making ecotourism a viable component of the region’s overall tourism
development strategy.
Waccamaw River Blue Trail- A new recreational opportunity and
ecotourism development project within the Waccamaw region is the
Waccamaw River Blue Trail, organized by American Rivers and its
local partners, the Winyah Rivers Foundation and the Pee Dee Land
Trust. The aim of this project is to help showcase the Waccamaw
River as a precious community asset and to support conservation
efforts to protect the natural character of the watershed’s vibrant
ecosystem.
The Waccamaw River Blue Trail is designed as a recreational attraction similar to a hiking trail, where visitors can
access the river at several locations and explore and learn about the waterway through a wayfinding system and
interpretive map. Current plans aim to extend the Waccamaw River Blue Trail from the headwaters in Southeastern
North Carolina to Winyah Bay in Georgetown County. Experiencing the natural scenery of the river fosters increased
stewardship of this invaluable water resource. The Waccamaw River Blue Trail is an excellent addition to the wide
variety of recreational opportunities that already exist for both residents and tourists in the Waccamaw region. It should
serve as a model for the development of future ecotourism attractions in the Waccamaw region.
More information about the Waccamaw River Blue Trail can be found online at: http://www.americanrivers.org/ourwork/protecting-rivers/blue-trails/waccamaw.html
Southeast Coast Saltwater Paddle Trail- This effort is being coordinated by the National Park Service in partnership
with several stakeholder groups in states throughout the Southeast. This multi-state project will ultimately extend from
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the western portions of the Florida panhandle to the northern coast of Virginia. The existing Florida Circumnavigation
Saltwater Paddling Trail and the Captain John Smith National Historic Trail in the Chesapeake Bay will be anchor points
for the larger regional paddle trail system. This project is still in the initial planning and conceptual development stages
and will ultimately include paddle trail access and camping facility improvements. A comprehensive informational website
is now under development.
Gateway Communities- Several agencies and organizations including the National Park Service and the National
Geographic Center for Sustainable Destinations, have spearheaded efforts focused on providing planning and
development guidance to communities that are located near or adjacent to significant public lands and points of cultural
and environmental interest. These types of attractions are fantastic amenities for local communities and can be
capitalized on as a way to attract tourists, attract new and expand existing businesses, enhance property values, and
provide several other economic, social, and environmental benefits for the community and region.
There are several communities within the Waccamaw region that are located immediately adjacent to many of the major
waterways in our region. The City of Conway is located along the Waccamaw River and has developed the Riverwalk as
an attraction to the city’s downtown and as a showcase of the city’s close social, economic, cultural, and environmental
ties to this water resource. The City of Georgetown has immediate access to the Black River, Pee Dee River,
Waccamaw River, Atlantic Intracoastal Waterway, the Sampit River, and Winyah Bay. The city is a hub of marine activity
and one of the main attractions of its downtown area is the city’s Harborwalk on the Sampit River. As a historic seaport,
Georgetown has long and important ties to the region’s watershed, which is still a focal point as the city’s primary
identity. The Town of Kingstree is closely linked to the Black River. Several access points and significant shoreline park
areas make the Black River an important asset to the Town of Kingstree. The centerpiece of Murrells Inlet’s commercial
district is the Marshwalk, which provides visitors with exceptional views of the Murrells Inlet estuary while also
incorporating interpretive signage that provides educational information about the marsh ecosystem and explains
Murrells Inlet’s cultural ties to this unique natural resource. As these communities continue to pursue new economic
opportunities associated with their respective water resources, it will be important for them to incorporate sustainable
development practices to balance the recreational and economic opportunities fostered by their respective waterfront
areas to ensure the long-term protection of these invaluable resources.

Figure 8-2 Waterfronts are actively used amenities in several communities in the Waccamaw region. To the left is the Riverwalk in Conway. To the
right is dock space on the Sampit River, which is connected to the Harborwalk and several businesses along Front St. in downtown Georgetown.

The immediate coastal communities of Pawleys Island, Litchfield Beach, Garden City Beach, Surfside Beach, Myrtle
Beach, and North Myrtle Beach are essentially gateway communities to the Atlantic Ocean. The economic importance of
our region’s beaches is quite significant. The South Carolina Department of Parks, Recreation and Tourism reported in
2002 that Horry County attracts an estimated 36,565,777 visitor days per year. Analysis of gross sales in Horry County
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by the SC Department of Revenue showed that $2.78 billion of a total of $7.87 billion generated for 2004-2005 were
attributed to travel and tourism expenditures of visitors to the county (Envision 2025, Horry County Comprehensive
Plan). The substantial revenue generated by the tourism industry in the Waccamaw region is incentive enough to ensure
the protection of our area’s beaches and regional watersheds. A recent publication by the Natural Resources Defense
Council, the annual “Testing the Water” report, provided an assessment of impacts related to beach pollution throughout
the United States. Regrettably, the Grand Strand area received relatively poor ratings in the 2010 evaluation. Although
this is an independent study and not part of any governmental regulatory water quality program, a negative image
regarding the water quality at the region’s beaches can have significant repercussions for the local economy.
Audubon Cooperative Sanctuary Program for
Golf Courses- This education and certification
program aims to assist golf course managers protect
the environment and preserve the wildlife habitat
areas that many golf courses provide. The
Waccamaw region is noted as a premier golf
destination area throughout the eastern United
States. According to the SC Department of Parks, Recreation, and Tourism there are roughly one hundred golf courses
within the Waccamaw region. The Myrtle Beach area alone attracts over one million golfers annually. The abundance of
golf courses and associated residential communities is a significant landscape feature within the region. Water quality
impacts associated with golf course developments include watershed hydrological modifications, wildlife habitat
alterations, and nutrient and pesticide runoff.
To become eligible as a Certified Audubon Cooperative Sanctuary, golf courses must complete a site assessment which
includes an inventory of all environmental resources and identifies potential environmental liabilities. The next step is to
develop an environmental plan which addresses five environmental criteria. With the assistance of the Audubon Society,
golf course managers develop management practices focused on wildlife and habitat management, chemical use
reduction and safety, water conservation, water quality management, and outreach and education. Presently, there are
over twenty Certified Audubon Cooperative Sanctuary golf courses in South Carolina. Within the Waccamaw region,
Whispering Pines Golf Course in Myrtle Beach is the only course currently participating in this beneficial program.
More information about the Audubon Cooperative Sanctuary Program for Golf Courses can be found online at:
http://acspgolf.auduboninternational.org/
Undisturbed land areas within golf course developments can be preserved through conservation easements
administered through the South Carolina Conservation Bank. Since its inception in 2002, there have been issues
regarding the land valuation procedures as part of the tax incentive for golf course developers to pursue conservation
easements on portions of their property. This led to a reform of the South Carolina Conservation Bank Act in 2005, which
now requires developers seeking a conservation easement on portions of their golf course to provide substantial
evidence or donative intent as to the preservation of land within the golf course development. Since this reform, the
number of applications for conservation easement status on golf course development properties has dropped
significantly. Further outreach to the golf course community is needed to encourage them to participate in worthwhile
conservation easement programs, such as the South Carolina Conservation Bank. The Audubon Cooperative Sanctuary
program can be one strategy that enables developers to gain invaluable recognition and marketing for their conservation
efforts, making it a mutually beneficial program. Additional information on the South Carolina Conservation Bank
program can be found in Chapter Two, Description of the Waccamaw Region Study Area.
South Carolina Department of Parks, Recreation and Tourism- Recently, the South Carolina Department of Parks,
Recreation and Tourism completed a tourism concept plan and strategy for several regions throughout the state. The
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Tourism Product Development Concept for the Pee Dee Region- Strategy and Plan highlights the natural resources,
especially the extensive network of scenic rivers, as a valuable tourism development opportunity for the Pee Dee region,
including Williamsburg County. The report acknowledges the numerous water-based recreational activities such as
canoeing/kayaking and sport fishing that the Pee Dee region has to offer. The plan explains that the region is linked by
two key regional transportation corridors. One is the Interstate 95 corridor and the other is a corridor extending from the
Charlotte metropolitan area to the South Carolina coast. One of the plan’s recommendations is to improve the signage
along Interstate 95 and other intersecting roadway corridors to provide information to travelers about many of the natural
resource attractions located in the region and direct potential visitors to these sights. Another recommendation in the
plan is to expand the facilities and amenities at each of the identified destination sites throughout the region. The
Lynches River County Park is cited as a good example of a recreational area that showcases the unique ecological
features of this portion of the Lynches River by incorporating a boat launch, an interpretive hiking trail, and an
environmental discovery center. Visitors are able to enjoy a fun and educational experience, while enjoying the natural
scenic features of the Lynches River and surrounding landscape. Other facility needs include the construction of
additional boat landing sites, in particular along the designated Scenic River segments of the Lynches, Little Pee Dee,
and Black Rivers.
The Tourism Product Development Concept for the Waccamaw Grand Strand Region, Strategy and Plan highlights the
importance of the natural features of the state’s coastal areas towards a successful and sustainable tourism economy.
Specific focal points of the plan are the Grand Strand beaches and the extensive network of waterways including Winyah
Bay, the Atlantic Intracoastal Waterway, and the Waccamaw River. The plan promotes the expansion of recreational
activities outside of the immediate coastal areas into other natural areas along the region’s scenic rivers. It is expected
that many beach visitors would be drawn to nearby natural heritage and cultural heritage activities if there was further
promotion and improved access to these attractions. The plan recommends the development of a brand concept such
as a Waccamaw Tourism Trail that would link and highlight many of the wonderful natural features and destinations of
the area including Brookgreen Gardens, Huntington Beach State Park, Myrtle Beach State Park, riverfront plantation
sites, Hobcaw Barony, and the Waccamaw River National Wildlife Refuge. In the development of this type of a tourism
product, the plan strongly encourages the incorporation of sustainable tourism development principles so that the
environmental integrity of the Waccamaw River watershed is protected. The plan suggests that Georgetown could be
used as the central destination hub for many types of water excursion programs that may be developed along the
Waccamaw region.
The South Carolina Department of Parks, Recreation and Tourism state Tourism Development Plans can be accessed
online at: http://www.scprt.com/tourism-business/tourism-development-plan.aspx

ECONOMIC DEVELOPMENT MANAGEMENT STRATEGIES
As mentioned in the introduction of this chapter, water resources need to be viewed and managed as an economic good.
With that in mind, water quality has a tremendous impact on several areas of the regional economy. In the case of
industrial activities, water is a primary input in manufacturing processes. Industrial waste byproducts, such as discharged
effluent can have negative impacts on local waterbodies if it is not adequately treated or reused for other industrial
operation purposes. Residential and commercial real estate development has been a major segment of the economy in
the Waccamaw region over the last twenty years. Real estate values can fluctuate significantly based on local water
quality, mostly due to the implications polluted water can have on the quality of life for local residents and visitors. The
development community has a role to play in ensuring that new construction and redevelopment sites are properly
designed to minimize water quality impacts associated with stormwater runoff. This section highlights new trends in
industrial and real estate development that are focused on realizing the economic benefits of protecting the environment,
in particular the region’s water resources.
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Industrial Water Use
Future industrial development is strongly dependent on long-term
investments in the region’s waterways. The Atlantic Intracoastal
Waterway is a vital asset for shipping goods along the eastern
seaboard. The Port of Georgetown is one of two port facilities in the
state and is essential for providing raw material and shipping
manufactured products to and from the industries along the Sampit
River. Long-term management of both of these waterway assets
requires large scale dredging and navigational channel maintenance.
Local industries rely heavily on the availability of raw water for the
production of manufactured goods. Table 8-2 provides an estimate of
daily industrial water use in each of the three counties in the
Waccamaw region. As the table indicates, the industrial sector of the
economy in Georgetown and Williamsburg Counties constitutes a major
proportion of the total water that is used in each respective county.

Figure 8-3 Industrial manufacturing comprises a
significant proportion of the local economic base
in the Waccamaw region. Georgetown Harbor is a
location with multiple active industrial sites

Table 8-2 Industrial Water Use in the Waccamaw Region (2005)
Industrial Water Use
(Million Gallons per Day)
Horry
0.48 MGD
Georgetown
33.97 MGD
Williamsburg
2.47 MGD
Source: United States Geological Survey, 2005
County

Total Water Use
(Million Gallons Per Day)
171.42 MGD
68.46 MGD
6.22 MGD

As was mentioned in the introduction of the chapter, industrial effluent discharge limitations and in-stream assimilative
capacity are dependent on existing water quality conditions and the technologically-based performance standards for
each industrial sector. A burgeoning economic development concept in the industrial sector is the creation of ecoindustrial parks. The concept of industrial ecology was initially defined in the early 1990s by business strategist, Hardin
Tibbs, in his influential paper entitled, “Industrial Ecology: an Environmental Agenda for Industry”. His vision of industrial
ecology consisted of six main elements summarized below:
 Industrial ecosystems: Fostering cooperation among various industries whereby the waste of one production
process becomes the feedstock for another.
 Balancing industrial input and output to the constraints of natural systems: Identifying ways that industry
can safely interface with nature, in terms of location, intensity, and timing, and developing indicators for realtime monitoring.
 Dematerialization of industrial output: Striving to decrease materials and energy intensity in industrial
production.
 Improving the efficiency of industrial processes: Redesigning production processes and patterns for the
maximum conservation of resources
 Development of renewable energy supplies for industrial production: Creating a world-wide energy
system that functions as an integral part of industrial ecosystems
 Adoption of new national and international economic development policies: Integrating economic and
environmental accounting in policy options.
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The end objective of eco-industrial park development is to improve overall economic gains by reducing industrial
production costs for each business while minimizing environmental impacts associated with industrial operations. The
federal government through the US Department of Energy and the US Environmental Protection Agency oversee several
assistance programs to encourage technological advancement and increased application within the industrial sector
across the country.
A brief profile of several of these initiatives is provided below:
US EPA Environmental Technology Verification Program was established in 1995 as a means to test the
performance of new technologies that have the potential to improve the protection of the environment and human health.
Performance verification based on developed protocols can help expedite the implementation of proven and effective
products. This voluntary program works as a public-private partnership between the US EPA and nonprofit testing and
evaluation organizations. The US EPA Environmental Technology Verification Program has established the Water
Quality Protection Center as a facility that focuses specifically on analyzing the performance of commercially ready
technologies designed to protect groundwaters and surface waters from contamination.
More information about the US EPA Environmental Technology Verification Program and a list of all the products that
have been tested can be found online at: http://www.epa.gov/etv/
US EPA Environmental Technologies Opportunities Portal is a database that provides resources to industries,
businesses, and local governments to pursue opportunities to foster the development of new innovative and cost
effective environmental technologies. Through this resource, prospective interest groups can learn about environmental
technologies that are suitable for their facility operations, access grant opportunities, and explore potential public private
partnership opportunities to get involved in US EPA sponsored projects and initiatives. This US EPA resource also
guides and supports prospective researchers through each stage of the technology development process. This process
entails the creation of a technological concept, thorough research of the proposed technology, demonstration of the
technological application, final verification and reporting, commercialization of the technology, and widespread access
and utilization by an end-user market.
More information about the US EPA Environmental Technologies Opportunities Portal can be found online at:
http://www.epa.gov/etop/
International Organization for Standardization (ISO): 14000 series for Environmental Management The ISO is a
leading organization that publishes facility management standards for businesses and municipal governments designed
to ensure the quality, safety, reliability, conformity, and overall efficiency of a product or management activity. Standards
are structured to share knowledge and expertise regarding technological advances and good management practices.
The ISO has recently released a series of standards that can be implemented by both the private and public sector to
take a proactive approach in addressing environmental management issues. The ISO 14000 standards series for
environmental management consists of over 570 individual standards addressing concerns related to air quality, water
quality, soil management, noise, and for controlling the transport of dangerous goods. The standards focus on specific
management activities, auditing protocol, environmental performance evaluation, environmental product labeling and
declarations, and life-cycle assessments.
More information on the ISO 14000 series for Environmental Management can be found online at:
http://www.iso.org/iso/iso_catalogue/management_and_leadership_standards/environmental_management.htm
Further discussion on the relationship between water quality management and industrial development can be found in
Chapter Four, Wastewater Treatment.
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Low Impact Development/ Green Infrastructure
An emerging and important trend in water quality management
has been the shift towards incorporating Low Impact
Development design elements at residential and commercial
development sites. The basic principle behind LID is a focus on
the reduction of pollutant loadings by managing on-site
stormwater runoff as close to its source as possible. One of the
greatest benefits of implementing LID practices is to minimize
modifications of the existing hydrological characteristics on
proposed development sites. In order to accomplish these
objectives, the following general LID strategies should be Figure 8-4 Example of a biotention swale adjacent to a
residential neighborhood. Photo courtesy of US EPA
pursued:
 Conserve existing resources: At the individual lot and neighborhood scale, preserve trees and wetland
features, and retain drainage patterns, on-site topography, and existing soils.
 Minimize impact: Construction activities can alter the natural hydrology within a watershed. By reducing the
amount of clearing and grading, and the total area of impervious surfaces constructed can help to retain the
natural hydrological characteristics of the development site.
 Optimize water infiltration: The objective of this strategy is to slow stormwater runoff rates by retaining natural
drainage patterns and avoiding structures that channelize stormwater flows.
 Create areas for local storage and treatment: Attempt to distribute stored flows across the landscape by
using rain gardens or bioswales which allow for the collection, retention, and ultimate infiltration of stormwater
runoff.
 Build capacity for maintenance: The effectiveness of many LID practices is dependent on having a reliable
long-term maintenance program in place. This often entails educating homeowners and property managers
about how each LID application functions and the maintenance requirements necessary to ensure that the
system continues to provide water quality management benefits.
By utilizing systems that mimic the natural on-site hydrology, LID techniques can effectively remove nutrients,
pathogens, and metals from stormwater runoff. Since LID practices utilize hydrological processes such as infiltration and
evapotranspiration, an additional benefit is the decreased need for large scale stormwater infrastructure investments. It
is important to conduct a thorough site assessment prior to identifying the LID applications that would be most effective
at reducing stormwater runoff from a particular site. Site scale LID practices include the installation of permeable
pavement, green roofs, stormwater planters, vegetated swales, and constructed stormwater wetlands. Generally, it is
necessary to incorporate multiple LID applications on a single development parcel. A full description of several green
infrastructure/ Low Impact Development practices is provided in Chapter Six, Non-point Source Pollution.
An Economic Assessment of Low Impact Development Practices When evaluating the economic cost and benefits
of LID practices, it is important to analyze a wide range of factors including the initial construction costs, the long-term life
cycle costs, and the resulting benefits such as improved environmental functionality and services. It is also useful to
explain what the direct benefits are to each group of LID stakeholders including homeowners, local governments,
developers, and the greater community. Each of these groups will benefit from Low Impact Development in varying
ways. Trends in real estate development have fluctuated dramatically since the global recession in the late 2000’s. This
economic decline affected the housing market significantly resulting in a high incidence of foreclosure and property
vacancies. These current economic conditions could present opportunities to incorporate Low Impact Development as a
viable and economically appealing alternative once the real estate sector begins to recover. The following section
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provides an overview of a factsheet published by NC State University, which explains the types of economic benefits
each of these stakeholder groups would expect from implementing LID practices.
 Benefits to developers:
Reducing the land area needed for stormwater retention ponds, in turn increases the land available for
the construction of additional commercial or residential building space.
Reduces the construction costs spent on stormwater related infrastructure associated with curb, gutter,
and storm sewers.
Lots in neighborhoods designed with LID elements are often sold at higher prices than lots in
competing neighborhoods.
 Benefits to homeowners:
Onsite stormwater management reduces the threat of downstream flooding.
LID practices such as tree preservation and planting, and green roof installation, significantly reduces
the energy costs of cooling a home. Reducing the amount of pavement area utilized can also enhance
this economic benefit.
Depending on the municipality, homeowners may be credited with a reduction in stormwater utility fees
by implementing LID practices.
The preservation of trees, open space, wildlife habitat, and other natural amenities can help raise
property values in a subdivision that incorporates LID practices into the neighborhood design.
 Benefits to the local government:
Water quality management strategies such as LID implementation helps to protect water quality, in
turn helping to maintain real estate values and associated property tax revenues.
LID practices help to reduce stormwater runoff volumes therefore minimizing concerns related to inflow
and infiltration into the sanitary sewer system.
Reduces public expenditures needed to install and maintain stormwater infrastructure.
LID implementation can be one aspect of an overall water quality management strategy, which can
help reduce regulatory costs associated with TMDL compliance, etc.
 Benefits to the local community:
LID practices can serve as one management strategy used to protect economically valuable water
resources by reducing flooding, improving water quality, increasing groundwater recharge capabilities,
and enhancing community aesthetics.
LID practices can help to maintain clean water in our communities, therefore reducing the costs of
treating drinking water.
Clean water can provide a tremendous quality of life benefit for residents of a community. Again,
implementing LID practices can be one aspect of a comprehensive water quality management effort on
a local and regional scale.
Conservation Subdivisions
The main objective of a conservation subdivision is to allow for the development of residential and commercial properties
while conserving sensitive and valuable natural resources such as critical wildlife habitats and wetland areas on a land
parcel.
The benefits of this type of development strategy are numerous:
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Open space and wetlands provide significant storage and retention areas for stormwater runoff. Retaining
these assets minimizes the amount of sedimentation and polluted runoff that can potentially degrade the quality
of local waterways.
If planned properly, the open space protected within a conservation subdivision can become part of a larger
network of open space, which can provide further environmental benefits and be utilized as a recreational
resource for the greater community.
By clustering residential units into specific areas on a parcel of land, the road and utility infrastructure needed to
serve the same number of units in a typical conventional subdivision is greatly reduced. Clustered residential
site patterns also help to minimize land disturbance during the construction phase of the development, thereby
reducing the potential environmental impacts of erosion and sedimentation.
Provides an additional housing market for individuals and families that value the emphasis of open space and
environmental protection that a conservation subdivision is designed to encourage.
One of the common roadblocks many communities face in encouraging the use of conservation subdivisions within their
jurisdictions is the inflexibility of many zoning ordinances, particularly provisions related to density, height, and setback
restrictions that are critical components to designing an effective conservation subdivision. Reviewing and updating
zoning ordinances is often a necessary step in order to permit flexible design standards that enable the incorporation of
clustered residential development patterns.
Transfer of Development Rights Program
A transfer of development right (TDR) program is a type of land use management strategy that establishes a market for
the purchase of development rights among property owners in a municipality or a county. Land owners who choose to
sell their development rights agree to relinquish their legal right to construct new residential or commercial buildings on
their property. Developers who purchase the development rights of another land owner are allowed to increase the
density of residential or commercial development above the outlined restrictions of the zoning district that their property
is located in. In a typical TDR program, separate districts are established that identify areas targeted for land
preservation and other areas that are targeted for increased density. The ultimate objective of the TDR program is to
mitigate growth pressures in rural areas thereby preserving lands that hold significant cultural and/or environmental value
for a community. Meanwhile, land owners in these rural supply side sending districts can still realize economic and
financial gain from their property by selling their development rights. Property owners in urban demand side receiving
districts also benefit by increasing the size or number of residential or commercial units that they may be permitted to be
built on their land.
A community benefit is that local governments can better manage the community’s overall growth by encouraging
development patterns suitable for public transportation investments and vibrant urban neighborhoods. From a water
quality perspective, TDR programs can be a very effective way to conserve lands, such as wetlands and forested areas,
which provide numerous environmental services and help to maintain a healthy watershed ecosystem. Poorly planned
growth into rural areas has in many cases caused serious unintended consequences that have degraded the natural
environment.

ECONOMIC DEVELOPMENT GOALS AND RECOMMENDATIONS
The following section provides a list of goals and corresponding recommendations to enhance water quality protection as
a key objective in the region’s overall economic development strategies. The goals outlined in this chapter emphasize
the importance of our region’s local water resources as a major attraction of the Waccamaw region and therefore a
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centerpiece to the local tourism economy. Other goals emphasize the historical and cultural importance of local
waterways to several communities throughout the Waccamaw region. Finally, recommendations designed to promote
sustainable industrial, residential, and commercial development are also provided.
Goal One: Develop dedicated funding sources to protect water resources that provide social, recreational, and
economic value to the Waccamaw region. Recommendations include:
Evaluate instituting a penny sales tax dedicated to preserving open space, particularly in sensitive waterfront
and wetland areas throughout the region.
Consider utilizing a percentage of Accommodations and Hospitality Tax revenues towards watershed
management practices, especially those aimed at protecting tourist related natural resources such as local
beaches and shellfish harvesting areas. Also consider utilizing this type of revenue source to enhance
amenities that further promote the ecotourism industry within the Waccamaw region.
Ensure that resources are provided to deal with problems such as illegal dumping and litter. These issues can
significantly degrade local water quality and can also cause economic impacts on the tourism industry, which
relies heavily on maintaining aesthetically appealing public areas including the beach and local waterfronts.
Programs such as Keep Georgetown Beautiful and Keep Horry County Beautiful are critical in bringing
awareness to issues related to litter and are effective at maintaining an adequate level of response through
community clean up volunteer events, etc.
Establish a dedicated revenue stream to maintain the functionality of key ports and navigational channels in
important waterways to the industrial economic sector such as the Port of Georgetown and the Atlantic
Intracoastal Waterway.
Evaluate all of the financial, economic, environmental, and social costs and benefits associated with each
investment made towards protecting water quality within the Waccamaw region.
Goal Two: Provide incentives to private industries and businesses to institute technologies and best management
practices to mitigate potential water quality problems related to their respective facility operations. Recommendations
include:
Create local and regional partnerships through the US EPA Environmental Technology Opportunities Portal to
investigate the utilization of new innovative technologies to protect local water resources.
Work with local and regional economic development agencies to promote the creation of eco-industrial parks
within the Waccamaw region. Consider ways to incorporate eco-industry principles into existing industrial parks
located in the Waccamaw region.
Encourage local governments and private businesses to adopt the ISO 14000 series of management standards
aimed at addressing environmental management issues and concerns. Consider providing training workshops
to business and industry representatives to explain the benefits of instituting these standards.
Develop industrial pretreatment programs at each of the wastewater treatment facilities that are suitable to
prospective industries seeking to relocate to the Waccamaw region. Work closely with county level and regional
economic development corporations such as the Northeast Strategic Alliance to identify wastewater
infrastructure needs to support industrial growth in the region. Industrial pretreatment programs are discussed in
further detail in Chapter Four, Wastewater Treatment. More information about the Northeast Strategic
Alliance can be found online at http://www.nesasc.org/
Goal Three: Institute appropriate land use practices as a means to preserve open space and protect key natural
resources within the Waccamaw region. Recommendations include:
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Assist local municipal and county governments with the development of comprehensive parks and open space
plans that identify key land areas that can be targeted for preservation or use as passive recreational areas.
Assess the potential for developing this type of plan on a regional level to address concerns across the
Waccamaw region.
Work with municipal and county governments to evaluate the potential of establishing a Transfer of
Development Rights program to protect features unique to rural areas. A well coordinated TDR program can
help local governments achieve a wide range of community goals including those related to environmental
management while ensuring that individual property owners are able to secure a financial gain from their land
investments.
Encourage local governments to review their current zoning ordinance and land development regulations to
determine if there are any barriers to the implementation of a conservation subdivision, riparian buffers, or
similar strategies to incorporate open space into the fabric of existing development patterns.
Work closely with local and national land trusts, such as the South Carolina Conservation Bank, to identify
tracts of land that could be protected through the utilization of conservation easements or similar preservation
arrangements.
Identify opportunities on a state and national level such as the SC Scenic Rivers program to initiate
management initiatives to support sustainable land use and economic development along sensitive waterbodies
within the region.
Focus mitigation efforts and sustainable development practices at waterbodies that are regularly impaired such
as tidal swashes along the immediate coast in Horry and Georgetown Counties.
Goal Four: Assist local governments with efforts to facilitate the use of Low Impact Development practices in local
communities. Recommendations include:
Encourage local governments to conduct a thorough
review of existing zoning ordinances and land
development regulations to determine any revisions that
need to be made in order to accommodate Low Impact
Development design criteria.
Continue to host workshops through the Coastal
Waccamaw Stormwater Education Consortium and the
North Inlet- Winyah Bay Coastal Training program to
educate local developers,
elected officials,
homeowners, and other targeted groups about the
environmental and economic benefits of implementing
Figure 8-5 Airlie Gardens in Wilmington, NC incoporated
LID practices.
pervious pavement in the design of the parking lot. This
Continue to provide recognition of successful LID cultural landmark site also utilizes grassy areas to meet
projects through forums such as the Carolina Clear SC overflow parking needs. Airlie Gardens, managed by New
Hanover County, NC, is a great example of a public facility
LID atlas. This resource provides information about site- that incorporates stormwater best management practices
specific LID applications and acknowledges project for demonstration and public education purposes.
partners including engineering and architectural firms, local developers, etc. More detailed information about the
LID atlas and other initiatives administered by Clemson Extension’s Carolina Clear program can be found in
Chapter Six, Non-point Source Pollution.
Encourage local governments to install LID demonstration sites at existing and new public facility sites, where
suitable.
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As outlined in Chapter Six, Non-point Source Pollution, work with local stakeholders to pursue the
development of a Low Impact Development guidance manual with recommendations specific to coastal South
Carolina communities.
Develop incentives such as monthly stormwater utility fee discounts for businesses and residential land owners
who incorporate LID practices into their site design.
Goal Five: Promote the development of ecotourism destinations and activities within the Waccamaw region.
Recommendations include:
Execute recommendations pertaining to the natural resource based tourism activities highlighted in the regional
tourism development plans developed by the SC Department of Parks, Recreation Tourism.
Pursue available funding to complete ecotourism related projects such as the Waccamaw River Blue Trail and
the Southeast Coast Saltwater Paddle Trail and promote their use by local residents and visitors.
Encourage local golf courses to participate in the Audubon Cooperative Sanctuary Program for Golf Courses.
Review state regulations pertaining to conservation easement status on golf course developments. The
conservation easement program should include worthwhile incentives for developers to pursue conservation
designation while maintaining the environmental integrity that is common to many land parcels that become
developed as golf course communities.
Work with regional water quality education providers to incorporate educational programming into ecotourism
excursion offerings.
Install interpretive signage explaining the importance of protecting local and regional watershed resources at
heavily visited public places throughout the region.
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Chapter Ten: Public Education and Outreach Programs
Citizens play an important role in helping local communities maintain good water quality within our watersheds. Not only
do citizens need to be informed of water quality impairments that pose public health risks, they also need to be aware of
the impacts their daily activities can have on the environmental health of our waterways. Public outreach is an essential
strategy in providing basic information about water quality related issues and to extend opportunities for citizens to
become stewards of their local watershed and participate in initiatives aimed at protecting local water resources.
Fortunately, there are many active public outreach entities within the Waccamaw region to help educate local residents
and visitors about the region’s watersheds and the importance of protecting this natural resource. This chapter highlights
the importance of public outreach and awareness as part of the overall water quality management efforts in the
Waccamaw region. This chapter also profiles many of the existing resources that are in place to educate the general
public and local decision makers about various water quality issues in the region. Finally, a set of goals are established
which provides direction and a general strategy of how to meet the region’s long-term public outreach needs.

EXISTING PUBLIC OUTREACH RESOURCES
Water is one of the most precious and essential natural resources to our society. All citizens are dependent on clean
water for their daily activities and to fulfill their basic human health needs. Our water resources are sensitive to
contamination from a wide range of pollutant sources, which can threaten the quality of life for all of us. Each of us has a
responsibility to help our communities protect this vital resource. Water quality is influenced in part by the decisions and
behaviors of individual residents. Public outreach efforts are an important way to educate citizens about the region’s
watersheds and the efforts needed to ensure that the water quality in our rivers and streams are protected. Outreach
programming can provide citizens information on ways they can help protect local water resources. A primary objective
of public outreach efforts is to foster a stewardship ethic amongst individual citizens so that they can become a well
informed stakeholder in ensuring that water resources are valued and remain well protected.
Below is a profile of several entities that are active in providing citizens, and local government officials the information
necessary to address issues concerning the region’s water quality.
Coastal Waccamaw Stormwater Education Consortium
The Coastal Waccamaw Stormwater Education Consortium
(CWSEC) was established in 2004 to develop and
implement effective, results-oriented stormwater education
and outreach programs to meet federal requirements and
satisfy local environmental and economic needs in
communities located in northeast South Carolina.
Consortium partner members include the following local
governments; City of North Myrtle Beach, Town of Atlantic
Beach, Town of Braircliffe Acres, City of Myrtle Beach, Town
of Surfside Beach, City of Conway, Horry County, and
Georgetown County. These local governments contract with CWSEC for activities, led by education providers and
tailored to meet specific needs of each community. Participating education providers include Clemson University’s
Carolina Clear, Coastal Carolina University’s Waccamaw Watershed Academy, Murrells Inlet 2020, North Inlet- Winyah
Bay National Estuarine Research Reserve, Winyah Rivers Foundation’s Waccamaw Riverkeeper, and the South
Carolina Sea Grant program. The CWSEC works to fulfill designated MS4 community NPDES Phase II permit
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requirements for minimum control measure one, public education and outreach, and minimum control measure two,
public involvement. CWSEC activities for minimum control measure one, public education and outreach, include
stormwater education workshops for local officials, property and home owner associations and property management
companies, and students; in-depth training sessions on specific best management practices; marketing on television,
billboard and radio; and direct technical assistance for each MS4 community. CWSEC continues to expand its public
involvement and participation projects to fulfill minimum control measure two permit requirements. Activities include river
and beach sweep events, rain garden installations at regional schools and public facilities, volunteer water quality
monitoring, and via a stormdrain marking program.
Through a regional watershed based approach, the CWSEC will continue to be an invaluable asset to water resource
managers and local government officials as they seek collaborative opportunities to address ongoing stormwater
management challenges in the coastal Waccamaw area. For more information, the Consortium’s website is
http://www.cwsec-sc.org/
Clemson University, Carolina Clear Program
Carolina Clear is a public outreach campaign to educate
communities throughout South Carolina about water quality
issues that affect the state. Carolina Clear seeks to build
partnerships to meet the watershed educational awareness
needs in local communities. These collaborations have led to
many successful mass media campaigns such as the “We all live
downstream” billboard program, in addition to television and radio public service announcements. Carolina Clear also
produces useful literature geared towards homeowners such as the “South Carolina Rain Garden Manual”. Another
innovative project sponsored by Carolina Clear is the South Carolina Low Impact Development (LID) Atlas, developed by
the National Nonpoint Education for Municipal Officials Network. This online mapping tool allows website users to locate
sites where LID practices are being implemented. LID practices that are highlighted include Green Roofs, Rain Barrels,
Permeable Pavement, Bioswales, etc. Carolina Clear also organizes and facilitates workshops throughout the state as a
direct outreach initiative. The Carolina Clear program provides enormous support to existing public outreach efforts in the
Waccamaw region. More information about events and resources provided by the Carolina Clear program can be found
online at: http://www.clemson.edu/public/carolinaclear/
North Inlet- Winyah Bay National Estuarine Research Reserve, Coastal Training Program

The North Inlet- Winyah Bay National Estuarine Research Reserve (NERR) is part of a national network of programs
dedicated to the stewardship of our nation’s estuarine ecosystems through scientific research and education. The North
Inlet- Winyah Bay NERR oversees the Coastal Training Program and the K-12 and Public Education Program to help
address coastal water quality issues in the Waccamaw region.
The Coastal Training Program is a technical assistance initiative that provides science based training to local decisionmakers and professionals in the planning, economic development, and engineering fields. Training events include onsite demonstrations and mobile workshops, seminars, and presentations. The program offers training on a wide range of
topics relevant to the region’s coastal environment including Low Impact Development, coastal erosion and climate
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change impacts, stormwater management practices, wetland protection, and many other important topics. Participants
can learn about new initiatives and programs, technological developments, and current public policy implications from
experts in their respective fields. The Coastal Training Program provides an essential service to those who work in water
quality related fields. More information about the Coast Training Program can be found online at:
http://www.northinlet.sc.edu/training/index.html
The North Inlet- Winyah Bay NERR also offers unique learning experiences for audiences of all ages through its K-12
and Public Education programming. These programs focus on K-12 and general public environmental education with an
emphasis on coastal and estuarine ecology and watershed concepts. The program is structured to provide both formal
classroom workshops and hands-on learning experiences to foster citizen stewardship of our coastal resources. The K12 and Public Education Program also organizes several annual events including “National Estuaries Day” and
“Teachers on the Estuary”. The NERR also offers volunteer opportunities to assist with current research projects that are
being conducted at the Reserve. An ongoing volunteer project is the “Fishes of the North Inlet Estuary” program, where
participants assist scientists in the sorting, measurement, and weighing of aquatic species collected as part of a longterm survey initiated in 1984. More information about the K-12 and Public Education programs hosted at the North InletWinyah Bay NERR can be found online at: http://www.northinlet.sc.edu/education/index.html.
Winyah Rivers Foundation
The Winyah Rivers Foundation is a local grassroots watershed organization
that is active in protecting the health of our coastal watershed system
through educational outreach initiatives, community service projects, and
general advocacy for the sound management of our region’s river network.
The Winyah Rivers Foundation is a member of the national Waterkeeper
Alliance Network. The Waccamaw Riverkeeper Program is an entity through
which concerned citizens can contribute to water quality monitoring activities and participate in litter cleanup and river
restoration community service events. The program also hosts an annual Waccamaw River Conference to showcase
current efforts at studying and protecting local and regional watershed resources. The Waccamaw Riverkeeper Program
has effectively established numerous partnerships throughout the Waccamaw region to enhance stakeholder
involvement and public awareness regarding water quality issues in our local watersheds. More information about the
Winyah Rivers Foundation can be found online at: http://www.winyahrivers.org/
Coastal Carolina University, Waccamaw Watershed Academy
The Waccamaw Watershed Academy was established in 2004 to address
several water quality management and public outreach needs in the greater
coastal South Carolina region. One effective strategy to engage concerned
citizens is the Volunteer Water Monitoring Program. Trained volunteers follow
quality control procedural guidelines issued by the US EPA to obtain water
samples from twelve monitoring sites along the Waccamaw River and eight
monitoring sites in Murrells Inlet. The water samples are tested for several water quality standard parameters including
pH, E.Coli, temperature, conductivity, and dissolved oxygen. Coastal Carolina University supports the Waccamaw
Watershed Academy initiatives with research laboratory facility space and faculty support. This university-community
partnership is a great asset to help build a long-term foundation for community stewardship and advance scientific
understanding of our local watershed resources. More information about the Waccamaw Watershed Academy can be
found online at: http://www.coastal.edu/wwa/

Waccamaw Region Section 208 Water Quality Management Plan

Page 139

Water and Sewer Utility Providers
The water and sewer utility providers have a vital role in providing the general public information about the quality of our
local drinking water supply and wastewater effluent. Municipal governments and each special purpose district provide
annual water quality reports on their websites for public view. They also conduct periodic customer satisfaction surveys
and post the results online. They have also been proactive in providing guidance on water conservation initiatives such
as proper irrigation use to help the general public understand the importance of using our water resources prudently and
sustainably. Most of the capital improvement projects initiated by the local water and sewer districts are subject to permit
conditions established by SC DHEC. Public notice procedures are an integral aspect of the approval process for major
projects proposed by each utility. The general public can also view recent discharge monitoring reports for every NPDES
permitted point source discharge facility via US EPA’s permit compliance system database at:
http://www.epa.gov/enviro/facts/pcs/search.html

SC Department of Health and Environmental Control
As the lead state agency charged with protecting public health and water quality within the State of South Carolina, SC
DHEC has an important public outreach role, which is vital to effectively executing its mission. Many programs
administered by SC DHEC entail direct public notice, such as the fish consumption and swimming advisory systems.
These programs specifically aim to protect the health of the general public. Other outreach efforts such as the South
Carolina Green Guide and the Water Sense program are designed to encourage South Carolina residents to take direct
action in minimizing individual impacts on the environment. Another important responsibility of SC DHEC is to monitor
the water quality in surface waterbodies and groundwater systems to determine if water quality standards are being
attained throughout the state. In addition, SC DHEC administers and enforces the NPDES permit program in the State of
South Carolina. Decisions from both of these programs can have substantial ramifications for industries, local
communities, the general public, and the health of the natural environment. These decisions often entail a tremendous
amount of public outreach to sufficiently explain the implications of a specific water quality impairment or the conditions
of a particular permit that is issued. Responding to citizen concerns is an integral aspect of the responsibilities of SC
DHEC.

Resources available through SC DHEC’s Water Outreach
Program
can
be
accessed
via:
http://www.scdhec.gov/environment/water/or.htm
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US Environmental Protection Agency
The US Environmental Protection Agency is the hub of a wealth of information
regarding watershed resources throughout the country. As one of the lead
federal agencies responsible for administering and enforcing the federal
environmental laws of the United States, the decisions made by US EPA have
consequences for all local water resource management agencies. The US EPA
is also the lead entity in promoting nationwide water quality management
programs including initiatives with significant public outreach components. Some
recognizable public engagement programs that US EPA oversees are the Adopt your Watershed program and the Water
Sense program. The US EPA is also a central resource for scientific databases and research reports, making the agency
a vital source of case studies and information about best management practices implemented by watershed
management programs and projects throughout the United States.
The following link provides resources to enable all citizens to take proactive measures to help protect our nation’s water
resources: http://water.epa.gov/action/

PUBLIC OUTREACH GOALS AND RECOMMENDATIONS
Water quality education and stewardship programs will continue to be an important aspect of the Waccamaw region’s
water quality management efforts. There are many local and state organizations and management entities that can help
meet the region’s public outreach needs. It is paramount that existing partnerships continue to be sustained and
resources should remain well coordinated to meet future public outreach goals. The following section provides a list of
goals and corresponding recommendations for water quality public outreach programming in the Waccamaw region.
Several goals are intended to address public awareness needs for specific water quality issues. Other goals are
intended to foster a greater awareness of the social, economic, and environmental value of local water resources and
encourage residents and visitors to become active stewards of our rivers, estuaries, and beaches. While these
recommendations are intended to address the current education and outreach needs of the region, regular evaluation of
the effectiveness of our regional outreach programming should occur so that all ongoing efforts and new initiatives
remain as effective as possible.
Goal One: Continue to strategically develop and coordinate the implementation of public information and education
programs that target diverse population groups including children, new residents, tourists, businesses, and local
decision-makers. Recommendations include:
Periodically conduct survey research to evaluate the perceptions and concerns the general public has
concerning water quality issues and management efforts in the Waccamaw region.
Ensure that public awareness efforts have a site scale level of analysis. Typically, there are distinct water
quality concerns that pertain to each type of waterbody within the Waccamaw region, including the local
estuaries, tidal swashes, beaches, wetlands and the larger river systems. As a result, each waterbody requires
its own management strategy.
Maintain a long-term perspective on local official training and public awareness needs to address water quality
issues that require a long-range timeframe management strategy such as saltwater intrusion and climate
change.
Promote collaboration amongst all local governments, sewer utility districts, research institutions, and non-profit
organizations to share resources for various public education initiatives. This approach helps to enhance the
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quality of public awareness programming and increases the size of the target audience for each public outreach
initiative.
Consider developing a quarterly or semi-annual water quality forum to allow water resource managers
throughout the region to actively discuss various water quality topics concerning the Waccamaw region.
Ensure that outreach materials also target non-english speaking residents and visitors.
Goal Two: Utilize traditional and emerging media outlets to promote stewardship of our water resources amongst
permanent residents and visitors alike.
Continue to utilize multiple approaches to target the general public including television and radio campaigns,
billboard messages, informational flyers, and internet based resources.
Continue to install interpretive sign information about local watersheds and native aquatic species at regularly
used boat landings and fishing piers.
Work with SC DOT to install road signs indicating to motorists that they are entering a particular watershed.
Continue to work with local communities to expand the storm drain marking awareness program.
Consider coordinating with local hoteliers and real estate rental agencies to distribute water quality protection
literature specific to the Waccamaw region to visitors of the area.
Goal Three: Continue to invest in hands-on field activities and stewardship initiatives as a way to directly engage
citizens in local watershed management efforts. Recommendations include:
Continue to utilize the Waccamaw Watershed Academy volunteer monitoring program as a way to enhance
citizen knowledge about the condition of local water resources.
Continue to partner with local schools and non-profit organizations in fieldwork projects to enhance the service
learning opportunities in the region.
Develop local adopt a stream and adopt a landing programs in the Waccamaw region.
Goal Four: Continue to develop training programs targeting local government officials and the development community
that encourage the incorporation of sustainable development practices in our local communities. Recommendations
include:
Work with local governments to strengthen local stream and wetland buffer, landscape, and zoning ordinances
that aim to protect the sensitive water resources in the Waccamaw region.
Continue to promote Low Impact Development practices, such as the reduction of impervious surfaces and the
installation of rain gardens.
Consider developing a recognition program that highlights innovative design practices that help to protect the
water quality in the Waccamaw region.
Goal Five: Foster water quality protection and stewardship practices amongst the local business community.
Recommendations include:
Encourage local communities to consider developing an eco-friendly recognition program for businesses that
are engaged in activities that help protect water quality in the Waccamaw region. A good example of this type of
program is the City of Conway’s River-Friendly Business program, which utilizes a point-based criteria system
to promote various housekeeping practices, such as proper landscaping techniques, water conservation efforts,
sustainable product procurement, etc.
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Consider developing a local ecotourism certification program for tourism related vendors and businesses to
provide recognition and increased market exposure for their sustainable practices.
Goal Six: Target direct outreach efforts to reduce and remediate illicit discharges and other specific water quality issues.
Recommendations include:
Ensure that the general public has the proper contact information readily available to report incidents of
pollution in our waterways.
Provide homeowners and property managers with information on the importance of maintaining septic systems.
Additional recommendations to address homeowner education and awareness needs regarding septic
system maintenance are provided in Chapter Eight.
Encourage area restaurants to properly maintain their grease interceptors and avoid the disposal of fats, oils,
and grease cooking byproducts into the sewer system. Extend this awareness effort to the general public.
Avoiding the disposal of fats, oils, and grease byproducts into the sewer system saves the local sewer utility
significant financial costs associated with repairing clogged sewer lines. Preventing sewer line clogs also
minimizes customer inconveniences associated with service interruption and the potential for sanitary sewer
overflow events.
Enhance public awareness concerning the proper disposal of certain waste byproducts into the centralized
sewer waste stream. An emerging water quality issue that researchers are just beginning to understand is the
increasing presence of residual organic wastewater compounds found in our aquatic habitats. Although the
long-term effects on public health and the natural environment are not fully understood, recent studies indicate
that some fish species have shown detrimental physical impacts due to exposure to these chemical
compounds. The primary source of many of these compounds are pharmaceuticals and personal care products
that pass through the waste stream at wastewater treatment facilities. Given our present understanding of the
environmental pathways of these compounds, it is essential to raise public awareness about the proper disposal
of these household products. Long-term cooperation with the general public is likely going to be necessary as
we continue to gain further knowledge and practical understanding about this water quality concern.
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Chapter Eleven: Section 208 Program
and Administrative Procedures
BACKGROUND
The Waccamaw Regional Council of Governments has been the lead entity in developing and updating the Section 208
Water Quality Management Plan for the Waccamaw region since the mid-1970s. The Waccamaw Regional COG has
maintained a Section 208 Water Quality Program to administer initiatives and to implement objectives outlined in the
Section 208 Water Quality Management Plan. Most of the general administrative tasks of the Section 208 Water Quality
Program pertain to the coordination of wastewater treatment permitting issues and proposals. A Memorandum of
Agreement has been established between SC DHEC and the Waccamaw Regional COG to review all proposed
wastewater construction projects to determine conformance with the Section 208 Water Quality Management Plan. More
details regarding this memorandum of agreement and the conformance review process are provided below. The
Waccamaw Regional COG recognizes the enormous challenge of managing non-point sources of pollution and outlines
many objectives in this Section 208 Water Quality Management Plan to enhance the COG’s abilities to serve as a
partner in regional efforts to address these water quality issues in the Waccamaw region.
This chapter provides an overview of the structure of the Waccamaw Region Section 208 Water Quality Program and the
administrative procedures that the Waccamaw Regional COG follows when reviewing Section 208 Plan Amendments,
Total Maximum Daily Load allocations, Section 208 conformance certification applications, and other projects that
require SC DHEC permit review.

POINT SOURCE DESIGNATED MANAGEMENT AGENCIES
The Section 208 Plan establishes designated point source management agencies which have the legal authority to plan,
construct, operate, and maintain publicly-owned wastewater collection, treatment, and disposal facilities. Other
responsibilities of designated point source management agencies include:
Carry out the appropriate requirements of the area wide water quality management plan for their respective
designated planning areas.
Effectively manage wastewater treatment facilities in their respective designated planning areas.
Accept and utilize grants, or other sources of funding for wastewater treatment purposes. Only designated
management agencies are eligible for low-interest loans from the State Revolving Fund (SRF) program for
construction or repair of wastewater treatment systems.
Raise revenues, including the assessment of wastewater treatment service charges.
Incur short and long-term indebtedness.
Refuse to receive any wastes from any municipality or subdivision which does not comply with any provision of
an approved plan.
Accept industrial wastes for treatment.
In addition, each respective designated point source management agency must fulfill the following responsibilities:
A. Establish or continue to implement a regulatory program to manage or determine:
1. Location of domestic waste treatment facilities. State revolving funds are contingent upon this
measure.
2. Appropriate waste treatment policies and procedures including:
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a. A schedule of fair user charges.
b. Pretreatment standards for industrial wastes and regulatory controls to accept or refuse
municipal and/or industrial waste.
c. Other policies and procedures as may be appropriate.
3. Oversee the implementation of the state and US EPA approved area wide facilities waste treatment
plan and updating the facilities plan periodically as necessary and appropriate.
B. Develop or continue to implement an effective series of administrative procedures and manage a personnel
system capable to staff the agency in order to execute its duties and responsibilities.
Below is a list and brief overview of all the designated point source management agencies in the Waccamaw region:

Horry County:
City of Conway- Maintains collection system only, wastewater treated at Grand Strand WSA/Conway WWTF.
Little River Water and Sewer Company- Maintains collection system only, wastewater pumped to Grand Strand WSA/
Vereen WWTF for treatment.
City of Loris- Maintains collection system only, wastewater treated at Grand Strand WSA/ Loris WWTF.
City of Myrtle Beach- Maintains collection system only, wastewater treated at Grand Strand WSA/ Schwartz-Myrtle
Beach WWTF.
City of North Myrtle Beach- Maintains collection system in North Myrtle Beach, Atlantic Beach, and Briarcliffe Acres.
North Myrtle Beach also operates and maintains the Crescent Beach WWTF and the Ocean Drive WWTF.
Grand Strand Water and Sewer Authority- Maintains collection system in all unincorporated portions of Horry County,
the Town of Aynor, and in the Town of Surfside Beach. Grand Strand WSA owns and operates the following wastewater
treatment facilities in the Waccamaw region:
Schwartz WWTF- located in the Burgess community of Horry County. This plant receives and treats
wastewater collected from the old Myrtle Beach Air Force Base south to Garden City and inland to Carolina
Forest and the Coastal Carolina University area, including the Forestbrook and Socastee communities in Horry
County.
Myrtle Beach WWTF- located at the end of Mr. Joe White Ave. in Myrtle Beach. This plant receives and treats
wastewater collected in the City of Myrtle Beach. Treated effluent from this facility is discharged via the same
outfall as the Schwartz WWTF to the Waccamaw River near the Georgetown County line.
Vereen WWTF- located in the Wampee community of Horry County. This plant receives and treats wastewater
collected from Little River, Longs, the northern portion of Carolina Forest, and Wampee.
Conway WWTF- located near Lake Busbee in the City of Conway. This plant receives and treats wastewater
collected from the City of Conway, the Town of Aynor, and large portions of western Horry County.
Loris WWTF- located in the western part of the city. This plant receives and treats wastewater collected within
the city limits and the immediate surrounding areas of Loris.
Bucksport WWTF- located in the southern end of the Bucksport community of Horry County. This plant
receives and treats wastewater collected from the Bucksport community and the immediate surrounding areas.
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Longs WWTF- located in the Longs community of Horry County. This plant receives and treats wastewater
collected from the Longs community. Since 2008, treated effluent from the Longs WWTF has been diverted to
the Vereen WWTF for ultimate discharge.
Grand Strand WSA also operates and maintains several land application sites in Horry County. A brief overview of each
facility is provided below:
Green Sea- Floyds WWTF- This 66 acre site is located off of Hwy 9 near Green Sea-Floyds High School. This
plant serves the high school and the immediate surrounding area and is permitted as a land application site.
Bucksport/ Tip Top Regional WWTF- This recently permitted facility is still in the final engineering and design
phases. Once constructed, this 10 MGD wastewater treatment facility will receive and treat wastewater
collected from the City of Conway, western Horry County, as well as the Bucksport community. The facility will
utilize a rapid infiltration basin system for ultimate disposal of treated effluent.
Socastee Sod Farm- This 415 acre site is used for the disposal of treated biosolids from the Schwartz WWTF.
Bucksport Sod Farm- This 490 acre site is used to dispose alum sludge and backwash water from the Bull
Creek Surface Water Treatment Plant and the Myrtle Beach water plant, along with treated biosolids from
several of the agency’s smaller wastewater treatment facilities.
Tip Top Tree Farm- This 4,464 acre site is permitted to receive up to 10.5 MGD of treated effluent from the
Schwartz and Bucksport WWTFs. The site is also permitted to receive biosolids for ultimate beneficial reuse.
Yauhannah Tract- This 3,226 acre site has been permitted as a biosolids reuse disposal site since it was
purchased in 2004.
Carolina Bays- This 700 acre complex is part of the Vereen WWTF site and is currently used as a backup
disposal site for treated effluent.

Georgetown County:
Town of Andrews- Maintains collection system only, wastewater treated at the City of Georgetown WWTF.
City of Georgetown- Maintains the collection system within the city limits of Georgetown and operates the City of
Georgetown WWTF.
Georgetown County Water and Sewer District- Maintains the collection system in all parts of the unincorporated
portions of Georgetown County and the Town of Pawleys Island. Effluent is treated at the following wastewater treatment
facilities.
City of Georgetown WWTF- Wastewater in the unincorporated portions of the Georgetown 201 planning
area is collected by Georgetown County WSD and pumped to the City of Georgetown WWTF for treatment.
Murrells Inlet WWTF- serves the northeast portion of Georgetown County.
Pawleys Area WWTF- serves the Litchfield Beach and Pawleys Island portions of Georgetown County.
Debordieu WWTF- serves the Debordieu Planned Unit Development portion of Georgetown County. This
facility primarily utilizes a land application system to dispose treated effluent to the Debordieu golf course.
This facility is also permitted to discharge to the Waccamaw River under specific contingency conditions.
North Santee WWTF- serves the North Santee community in Georgetown County.

Waccamaw Region Section 208 Water Quality Management Plan

Page 147

Williamsburg County:
Town of Hemingway- Maintains collection system and operates the Hemingway WWTF.
Town of Greeleyville- Maintains collection system and operates the Greeleyville WWTF. The Greeleyville WWTF is
permitted as a land application system.
Town of Kingstree- Maintains collection system and operates the Kingstree WWTF.
Williamsburg County Water and Sewer Authority- Maintains the collection system in the unincorporated areas of the
Hemingway and Kingstree 201 planning areas. Williamsburg County WSA also operates the Williamsburg Co/Santee
River WWTF.
Exhibit 11.1 is a map of the existing Section 208 service boundaries for each designated point source management
agency in the Waccamaw region. Exhibit 11.2 identifies all of the designated point source and non-point source
management agencies in the Waccamaw region.
If a designated point source management agency desires to transfer the provision of wastewater service within their
Section 208 service boundaries to another designated point source management agency, then both agencies must
agree to a new modified service boundary or to an interlocal service agreement. These modifications can be approved
when all affected parties are in full mutual agreement and sufficient documentation of this agreement can be provided.
This agreement is subject to a Section 208 Plan Amendment approval and subsequent SC DHEC review and approval.
Full details regarding Section 208 amendment procedures are provided later in this chapter.

NON-POINT SOURCE POLLUTION
DESIGNATED MANAGEMENT AGENCIES
In recognition of the severity of non-point source pollution and the need for additional resources to manage these water
quality issues, the 1998 Waccamaw Region Section 208 Water Quality Management Plan identified appropriate nonpoint source management entities in the Waccamaw region. The rationale was that the designated non-point source
management agency had to have the authority to execute various planning and management strategies such as:
Adopt land use controls, such as zoning and subdivision regulations.
Adopt erosion and sediment control ordinances, stormwater management ordinances, and solid waste
regulations to minimize the impacts of runoff on the water quality of waterbodies located within each
management agency’s jurisdictional boundaries.
The ability to enforce all instituted ordinances and regulations.
Beginning in 1999, US EPA expanded the MS4 stormwater permitting program to Phase II, which required small
urbanized areas to be covered by the NPDES stormwater general permit program. Local governments designated under
the small MS4 permit program are required to develop and implement a stormwater management plan for their
respective jurisdictions. SC DHEC established the Myrtle Beach Urbanized Area as a Regulated Small MS4, which
includes the Forestbrook, Garden City, Little River, Murrells Inlet, Red Hill and Socastee CDPs. Local governments
within this designated urbanized area include Atlantic Beach, Briarcliffe Acres, Conway, Georgetown County, Horry
County, Myrtle Beach, North Myrtle Beach, and Surfside Beach. More details regarding the MS4 NPDES permit program
is provided in Chapter Seven, Nonpoint Source Pollution.
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Exhibit 11.1 Waccamaw Region 208 Planning Boundaries- Point Source Management Agencies
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Exhibit 11.2 Section 208 Management Agencies
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Local governments outside of the Myrtle Beach Urbanized Area MS4 permit boundary have responsibilities to minimize
impacts from non-point sources of pollution as well. Therefore the Section 208 Plan establishes the following designated
non-point management agencies in the Waccamaw region:

Horry County:
Town of Atlantic Beach
Town of Aynor
Town of Briarcliffe Acres
City of Conway
Town of Loris
City of Myrtle Beach
City of North Myrtle Beach
Town of Surfside Beach
Horry County

Georgetown County:
Town of Andrews
City of Georgetown
Town of Pawleys Island
Georgetown County

Williamsburg County:
Town of Greeleyville
Town of Hemingway
Town of Kingstree
Town of Lane
Town of Stuckey
Williamsburg County

SECTION 208 CONFORMANCE REVIEW PROCEDURES
Under an ongoing Memorandum of Agreement with SC DHEC, all proposed wastewater construction projects, new and
reissued NPDES permits, new and reissued No Discharge (ND) permits, and wastewater facility plans or updates that
occur in Horry, Georgetown, or Williamsburg Counties must be reviewed by the Waccamaw Regional Council of
Governments. The purpose of the review is to determine whether each proposed project or permit is in conformance with
the Waccamaw Region Section 208 Plan. A Section 208 Plan conformance review is a required step in SC DHEC’s
permit issuance procedures. If a proposed project or permit is found not to be in conformance with the Waccamaw
Region Section 208 Plan, a plan amendment may be pursued by the applicable designated point source management
agency. A summary of plan amendment procedures is provided later in this chapter.
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ANNUAL SECTION 208 PLAN UPDATE
In accordance with the federal Clean Water Act, an annual update of activities pertaining to the Section 208 Plan must
be submitted to SC DHEC for their review. Submission of this annual report is a requirement outlined in the 205j contract
arrangement between SC DHEC and the Waccamaw Regional COG.
Items to be included in this annual update include the following:
A list of approved and denied Section 208 Plan conformance reviews completed in the past fiscal year
Summary of all approved Section 208 Plan amendments
A description of any Section 208 Planning boundary changes
A summary of any new or revised interlocal wastewater treatment agreements
Updated population and land use projections if available
Changes in management agency designations or responsibilities

SECTION 208 PLAN AMENDMENT PROCEDURES
Wastewater treatment needs change periodically based on several varying factors including population growth, service
agreement modifications between designated point source management agencies, the development of new wastewater
treatment technologies, TMDL discharge allocations, etc. The Waccamaw Region Section 208 Water Quality
Management Plan accommodates these changes in wastewater management via a Section 208 amendment procedure.
A summary of all Section 208 Plan Amendments approved since fiscal year 1999 is provided in Appendix J. The
following section describes what constitutes the need for a Section 208 Plan amendment and the protocol for approving
each proposed Section 208 Plan Amendment.
Section 208 Plan Amendments can be classified as a Major Amendment or a Minor Amendment.
A Minor Amendment is required for the following types of activities:
A. An expansion of an existing wastewater treatment facility that proposes to increase current design capacity by
less than 50% and less than 10 million gallons per day.
B. Conversion of an existing wastewater treatment facility to another use such as an equalization or storage basin.
C. A facility upgrade that enables a wastewater treatment facility to handle a higher design flow without increasing
the Ultimate Oxygen Demand wasteload to the receiving waterbody.
D. A proposed change in the current effluent disposal method or discharge location for an existing wastewater
treatment facility.
E. The modification of an existing interlocal agreement between two or more designated point source management
agencies regarding service provision, bulk treatment of wastewater, joint use of wastewater discharge line, or
other agreement pertaining to wastewater management.
F. Any other proposals SC DHEC considers minor with regard to water quality effects or stakeholder interest.
A Major Amendment is required for the following types of wastewater treatment proposals:
A. Proposals affecting the service areas of two or more designated management agencies, which do not include
appropriate prior agreements between those management agencies.
B. The construction of a new wastewater treatment facility, including land application sites.
C. An expansion of an existing wastewater treatment facility that proposes to increase current design capacity by
at least 50% or by 10 million gallons per day or greater.
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D. An expansion of an existing WWTF which involves an increase in the presently permitted Ultimate Oxygen
Demand wasteload which can be discharged to a receiving stream.
E. Proposed projects which conflict with the following goals and objectives of the Waccamaw Region Section 208
Water Quality Management Plan:
1. To maintain or improve the water quality of surface waters and groundwaters in the Waccamaw region.
2. To consolidate small or privately-owned wastewater treatment facilities into larger regional facilities to
be owned and operated by designated point source management agencies.
3. If consolidation is not feasible, encourage privately owned wastewater treatment facilities to be
operated and maintained by the appropriate designated point source management agency. In these
particular situations do not allow a privately owned wastewater treatment facility to be expanded above
current permitted levels.
4. Require central sewer to be used whenever possible to provide an acceptable method of wastewater
treatment and effluent disposal for projected residential, commercial, and industrial growth areas.
F. Proposals that SC DHEC considers controversial or otherwise needing special attention to include public
participation.
For major amendments which entail a new wastewater treatment facility construction or expansion to an existing
wastewater treatment facility, a Preliminary Engineering Report must be submitted as part of the Section 208
amendment proposal. The Preliminary Engineering Report should contain the following pertinent information:
A. Justification for the wastewater facility plan update or project including an explanation for the need of one or
more of the following:
1. Construction of a new wastewater treatment facility.
2. A change in the service area, method of treated effluent disposal, treated effluent discharge point, or
increase in design capacity of an existing wastewater treatment facility to meet revised 20 year needs.
3. The execution of an interlocal agreement between two or more designated point source management
agencies or local governments regarding sewer service areas, bulk treatment of wastewater, or joint
use of an effluent outfall line.
B. Identification of the designated 20-year planning area, showing any joint jurisdictional areas, if applicable.
C. Projected land use patterns over the 20-year planning period for the designated wastewater facilities planning
area.
D. Population projections for the designated planning area over a 20-year planning period and associated
wastewater flow.
E. Evaluation of feasible wastewater collection, treatment and/or effluent disposal alternatives which would be
required to handle the projected wastewater flow to meet 20-year needs for the planning area.
F. Environmental assessment and cost effectiveness analysis for the most feasible wastewater collection,
treatment, and/or effluent disposal alternatives. The cost effectiveness analysis shall be based on present worth
analysis of alternatives in accordance with generally accepted methodology, such as that described in:
EPA Guidelines (40 CFR 35, Subpart E, Appendix A, “Cost Effectiveness Guidelines”), or
Engineering economic reference texts
G. Identification of the selected wastewater collection, treatment, and/or effluent disposal alternatives identified in
the above analysis.
H. If the above analysis determines that the existing wastewater treatment facility must be expanded, or that a new
facility must be constructed to handle the projected 20-year design flow, the following items must be included in
the Preliminary Engineering Report:
Process design criteria and typical process flow schematic for the selected treatment alternative.
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I.

Expected effluent quality; wasteload allocation and proposed NPDES permit limits, issued by SC
DHEC for the selected treatment alternative.
For phased wastewater treatment facility upgrades, the phase schedule, design flow, process design,
expected effluent quality, and method of treated effluent disposal for each phase.
Comments from all jurisdictional agencies and interested parties.
The method of sludge disposal associated with the selected treatment alternative must be identified; offsite
disposal may require the approval of the disposal site operator (responsible local government or applicable
sewer district).

One of the primary purposes of the Section 208 amendment procedure is to allow for stakeholder input and public
participation and comment on the proposed project. For Minor Amendments, a public notice shall be sent to all
appropriate stakeholders and interested parties and be published in a local newspaper of general circulation. Public
comments or a request for a public hearing on the proposed facility plan or project must be received within fifteen (15)
days from the date of the public notice issuance.
For Major Amendments, a public meeting, advertised by a 30-day public notice in a local newspaper of general
circulation, must be held to receive comments on the proposed facility plan or project. The meeting record shall remain
open for ten (10) days following the public meeting date to receive written comments on the proposed amendment. A
responsiveness summary shall then be drafted to address all comments received.
Following the public comment period, a resolution providing details of the proposed amendment is presented to the
Waccamaw Regional COG Board of Directors for their review and final approval. Whenever possible, a recommendation
from the Waccamaw Region Section 208 Executive Advisory Committee is provided to the Board of Directors to assist
them with the approval decision. The final resolution authorizing the Section 208 Plan Amendment is then submitted to
SC DHEC allowing the permitting process to move forward on the proposed project.

TOTAL MAXIMUM DAILY LOAD AND
WASTELOAD ALLOCATION PROCEDURES
One of the primary strategies for managing waterbodies that are identified as impaired on the state’s 303(d) list is to
develop and implement a Total Maximum Daily Load for the pollutant of concern. The TMDL development process
involves the determination of the maximum quantity of that particular pollutant that can enter the waterbody and still meet
the water quality standards established for the waterbody. Both non-point and point sources of pollution are evaluated in
the final TMDL determination. Modeling is used to account for the wasteload allocations and load allocations that are
needed to reduce the pollutant levels necessary to meet the in-stream water quality standards. This mathematical model
simulates the flow and waste assimilative characteristics of the stream to determine the maximum allowable loading.
Wasteloads from point source dischargers are expressed and monitored as pounds per day (lbs/d) of Ultimate Oxygen
Demand.
As part of the Memorandum of Agreement between SC DHEC and the Waccamaw Regional Council of Governments,
the Section 208 Program Administrator shall help facilitate the wasteload allocation process as part of the TMDL
development process. Initially SC DHEC runs simulation models using the maximum loading allowed by the appropriate
EPA technologically based limits for domestic wastewater dischargers and effluent guidelines for industrial dischargers.
The model output is used to determine if the waterbody is an Effluent Limited Stream Segment or a Water Quality
Limited Stream Segment. A brief description of each type of classification is provided below.
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Effluent Limited Stream Segment: If the model shows that each discharger can discharge its technology based
allowed loadings without causing water quality violations and the antidegradation rules of SC Regulation 61-68, Water
Classifications and Standards, are properly addressed, then each discharger is issued a permit with technology based
effluent limitations.
Water Quality Limited Stream Segment: If the model indicates that water quality standard violations will occur despite
the implementation of the proposed technology-based loadings, then the waterbody is classified as Water Quality
Limited. Under this type of circumstance more stringent permit limits are required and appropriate loading allocations are
established to ensure that total loadings of all discharges in the stream segment do not cause violations of the water
quality standards or Antidegradation Rules.
TMDL wasteload allocation decisions are necessary under several circumstances including when there is a proposed
new discharger, an expansion of an existing discharger, or a new model generates a revised maximum allowable loading
for the impaired stream. The following principles are utilized during the TMDL wasteload allocation process:
1. The process should be reasonable and fair to all parties;
2. Preferably, existing and proposed dischargers should cooperatively decide how the total loading to the
waterbody will be reduced and allocated among themselves. If the affected dischargers cannot agree on the
appropriate allocations then SC DHEC shall make the final wasteload allocation decision.
3. In situations when SC DHEC determines the final wasteload allocation, the agency generally will reduce the
loadings of the affected permit holders by the same percentage.
4. Once a loading has been divided between two or more dischargers, it is expected that most expansions will not
require further division of the allowable loading. Increased flow will be allowed while holding the Ultimate
Oxygen Demand poundage constant, thus requiring better treatment on the part of the expanding discharger. In
instances where an expansion is of such magnitude that a serious inequity in treatment costs would result or
the expanding discharger would be required to treat beyond the limits of technology, reallocation would be
considered.
5. With respect to new dischargers, whenever possible, reductions in an existing discharger's permitted loadings
will be made so that adverse impact to existing dischargers will be minimized. For example, any existing permits
with excess Ultimate Oxygen Demand capacity will normally be reduced first so that whenever possible no
actual costs are incurred by an existing discharger.
6. New or expanded dischargers will normally have reductions in their allowed technology based loadings at least
equal to the largest percent reduction of any existing discharger.
7. Reductions in permitted loadings will be limited to the limits of treatment technology.
8. A permit for a new or expanded discharger will not be issued until after all the existing dischargers' permits that
must be reduced to allow for the new or expanded discharger are issued and effective (with no appeals
pending)
9. No permit issued by SCDHEC shall be interpreted as creating any vested right in any person.
The sections below explain the process SC DHEC uses to accomplish the reduction in the total permitted loading to a
stream in the implementation of a TMDL. The process cannot possibly cover every situation that can occur. Peculiar
circumstances will be reviewed by SC DHEC on a case-by-case basis using the basic principles listed above.
Single New or Expanding Discharger: The simplest water quality limited wasteload allocation determination is when
there is only one discharger in a stream segment. In these situations, the single discharger's permitted loading must be
equal to or less than the total maximum point source load that the model indicates can be discharged without causing a
water quality violation. In this situation, there is no allocation process needed for the loading since there is only one
discharger whose permit loading limits must be established so that compliance with the water quality standards can be
maintained.
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One or More Existing Dischargers with Either a Proposed New or Expanded Discharger: When there is more than
one discharger in a stream segment, the situation is much more complicated since there must be an allocation of the
allowed stream loading among the existing dischargers and any proposed dischargers. Depending on how this is
accomplished, the proposed discharger and some or all of the existing dischargers will not be allowed to discharge the
maximum loading allowed by their appropriate technology based limitations. Normally any existing discharger should not
receive a larger percent reduction from its technology based limitations than a proposed discharger would receive.
SC DHEC Issues- SC DHEC’s primary concern in the wasteload allocation process is that water standards are
maintained. This is accomplished by ensuring that the total loading of all dischargers in a stream segment does not
cause water quality violations as predicted by the water quality model. As to how those necessary wasteload
allocations are distributed to meet the water quality standards, SC DHEC prefers that the respective Council of
Governments office facilitate a process that is agreeable to the affected point source dischargers.
Selecting Dischargers for Reductions and the Water Quality Evaluation Process- If dischargers cannot agree
on how the maximum allowed loading will be allocated among themselves, a simple way for SC DHEC to reallocate
the allowed stream loading would be to lower each discharger's allowed technology based loadings by the same
percentage until the model predicts that all water quality standards would be met. This may require some
dischargers to spend money unnecessarily as other dischargers may be able to take the reduction without any
adverse impact to their operation. SC DHEC must evaluate the situation to determine how the permitted loadings
should be allocated in a manner that is reasonable and cost-effective.
In the allocation process among dischargers, SC DHEC determines if any of the existing dischargers can reduce
their present permit limitations without adversely affecting their operations. If all existing dischargers have
technology based limits and none of them can take a reduction without adversely affecting their operations, SC
DHEC will reduce all existing and proposed dischargers by the same percentage until the model predicts that all
water quality standards are met.
If SC DHEC determines that one or more dischargers can take a reduction without adverse impact on their
operations then those dischargers are reduced first. For example, if an existing discharger is not discharging the
maximum loading as given in its permit and the discharger's facility is operating at its maximum production or
wastewater flow rate, then the discharger has excess capacity that may be available in the reallocation process.
Further, if any existing discharger can take a reduction without incurring any substantial costs associated with
meeting the reduced permit limit, then this discharger is also a candidate for a reduction. SC DHEC makes these
evaluations by comparing a discharger's existing effluent data in its discharge monitoring report to its permit effluent
limitations. Also, SC DHEC may make a judgment on whether a discharger can reduce its actual loading by
improving operation and maintenance at its wastewater treatment plant or by using in-plant controls that are not
costly. If these reductions are sufficient to allow the proposed new or expanded discharger at the same percent
reduction, the selected permits are modified. When the selected discharge permits are modified with no appeals
pending, the new or expanded discharger will be permitted.
If the reductions for the selected dischargers are not sufficient to allow the new or expanded discharger and in
situations where SC DHEC is not able to determine if there are any facilities that can take a reduction without
adversely affecting their operations, SC DHEC will determine if any dischargers have permitted loadings that are
already reduced below their technology based limitations. If there are dischargers with permit limits that are already
lower than their maximum allowed technology based limits and there is at least one discharger with no reductions
below its technology based limitations, SC DHEC will normally reduce the permit limitations of each discharger that
has technology based effluent limitations by the same percentage and reevaluate the situation using the water
quality model. This percent reduction evaluation is then repeated using only the selected dischargers until either the
model predicts water quality standards will be maintained or the percent reduction used for determining the loading
inputs to the model equals the percent reduction for a discharger with a permit which already has a reduction below
technology based limits, whichever occurs first.
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If the water quality model predicts that water quality standards will be maintained before the percent reduction
equals the existing percent reduction that other dischargers have, the selected dischargers will have their permit
loadings reduced by permit modification. If the model, using the loadings from the proposed percent reduction
evaluation, shows that water quality standards are not being maintained and the percent reduction used in the
evaluation reaches an existing non-selected discharger's actual percent reduction, that discharger is added to the
selected dischargers that must further reduce their loadings and the model is run again. This process is repeated
until the water quality model predicts water quality standards will be maintained.
In this reduction evaluation process, no discharger's permit loadings will be reduced below their limits of treatment
technology as determined by SC DHEC. When a discharger's proposed permit reductions reach their limits of
treatment technology, their permit loadings are not reduced any further in the reduction evaluation process. When
the evaluation is completed, SC DHEC modifies the selected discharge permits. When the selected discharge
permits are modified with no appeals pending, the new or expanded permit will be issued.
Limits of Treatment Technology- In situations where one or more existing dischargers are at their limits of
treatment technology, SC DHEC will reduce the permitted loadings of the dischargers that are not at the limits of
treatment technology by the same percentage until the model predicts that all water quality standards will be met.
The new or expanded discharger will have the same percent reduction from their technology based limits. In this
evaluation when an existing discharger reaches their limits of treatment technology, their loading will not be reduced
any further and the modeling will be repeated using further reductions for the dischargers that have not reached their
limits of treatment technology. If the evaluation reaches a point where all existing and proposed dischargers'
loadings have been reduced to their limits of treatment technology and the model still predicts that water quality
violations will occur, the new or expanded discharger cannot be allowed as proposed. The new or expanded
discharger may be allowed on a smaller scale than was originally proposed such that the total loading from all
dischargers will meet water quality standards.
In situations where SC DHEC determines that all existing dischargers are already reduced to their limits of treatment
technology, the existing total loading to the stream cannot be reduced through better treatment. In this situation, the
new or expanded discharger cannot be permitted to surface waters unless reductions are made in other ways. SC
DHEC will normally encourage existing dischargers to reduce their loadings by other means such as source
reduction, recycling, land application of effluent, water conservation, alternate manufacturing processes,
consolidation of facilities through regional planning, etc. In situations where SC DHEC determines that the existing
loading exceeds the allowed stream loading, SC DHEC may require the actual loading to the stream to be reduced
by the existing dischargers utilizing the above methods even when there is not a proposed new or expanding
discharger.
New or Expanded Discharge Is Proposed Before the TMDL Is Established- When a TMDL has not been
established for an impaired waterbody, a new or expanded discharge that contains the pollutant(s) which caused the
303(d) list impairment will not be allowed unless there is a plan in place that is acceptable to SC DHEC that
addresses no net increase in the loading of the pollutant into the impaired water body from all dischargers. In this
situation, the appropriate existing discharges to the impaired water body will have their permits modified to include
the limits necessary to insure no net increase in loading of the pollutant of concern. These permits will also contain a
reopener clause that says the permit may be modified to comply with the TMDL when it is established. Further,
these permits must include appropriate schedules of compliance for the work that must be completed to meet the
reduced loadings. Upon establishment of the TMDL, the permits will be modified, as necessary, to comply with the
TMDL.
New or Expanded Discharge Is Proposed After the TMDL Is Established- If there is a proposed new or
expanding discharger, the portion of the wasteload allocation reserved for reasonable foreseeable growth will be
used and/or the wasteload allocation portion of the TMDL must be reallocated among the existing and proposed
discharges. The margin of safety must be maintained in this process. Therefore, in this situation, new final effluent
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limits for each discharger may be established depending on whether or not the reserved wasteload allocation by
itself is sufficient to allow the new point source load. Any reduced limits will be based upon the percent reduction
necessary to allow the new or expanded discharge at the same percent reduction as the existing discharges such
that the wasteload allocation portion of the TMDL is not exceeded. All affected permits will be modified to include
their allocated portion of the wasteload allocation of the TMDL. These new final TMDL limits will go into effect when
the new or expanding discharge occurs or on a date that SC DHEC determines to be appropriate based on the
situation.
New or Expanded Permit Issuance- When permit modifications are necessary to reallocate the maximum allowed
stream loading so that the new or expanded discharger can be permitted, the new or expanded permit is not issued
until the necessary permit modifications have been made with no outstanding appeals. Any reductions to an existing
discharger's permit limitations will go into effect when the new or expanded discharge actually occurs.

Section 208 Program Steering Committee
The 2010-2011 update of the Waccamaw Region Section 208 Water Quality Management Plan allowed local
stakeholders representing governmental, educational, private business, and non-profit entities, to discuss water quality
issues that affect the region and their respective communities. This led to the development of several water quality goals
and corresponding management strategies to pursue over the course of the next twenty years. The management
strategies outlined address a wide range of issues including point source pollution, non-point source pollution, water
quality monitoring, land use management and conservation, as well as economic implications associated with water
quality.
Realizing that partnership building and resource coordination will be a necessary and ongoing task for the successful
implementation of the Waccamaw Region Section 208 Water Quality Management Plan, the Waccamaw Regional COG
intends to organize a steering committee to oversee the implementation of this plan. The steering committee would meet
regularly to evaluate the status of the recommendations included in the Section 208 Plan and to assess opportunities to
pursue projects and initiatives aimed towards improving the water quality throughout the region. The steering committee
shall be initiated within six months of the final adoption of this plan and should be developed with the assistance of the
Section 208 Program Executive Committee. The steering committee shall meet no less than twice yearly. Specific
matters that the committee should focus on include but are not limited to the following:
 An update of new major projects and initiatives aimed at addressing water quality issues including:
The construction or upgrade of new wastewater treatment facilities
New or reissued state and federal permits related to water quality management including NPDES
general permits, such as the Small Municipal Separate Storm Sewer permit, and the Discharges from
the Application of Pesticides permit.
 An update on septic system management needs within the Waccamaw region.
 An update of research initiatives by the USGS, North Inlet- Winyah Bay NERR, Coastal Carolina University, SC
DHEC and other relevant agencies that are generating useful scientific data about water resource issues within
the Waccamaw region. The steering committee can also assist in developing partnerships that may be useful
towards research efforts that are conducted in the future.
 An update on water quality public education and awareness initiatives that are being conducted in the
Waccamaw region. Programs that are being conducted in one community could be applicable and beneficial to
other communities within the Waccamaw region.
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 An update on existing water quality monitoring resources and future needs. A regular review and discussion on
recent studies or monitoring results, especially reports generated through SC DHEC’s Ambient Surface Water
Monitoring Program such as the biennial 303 (d) list of impaired waterbodies, should be conducted.
 Other water resources topics of interest and concern to the steering committee and that may be brought forward
by the Section 208 Program Executive Committee.
It is anticipated that this steering committee will provide a forum for productive communication, information sharing, and
partnership building amongst all of the stakeholders of the Waccamaw Region Section 208 Water Quality Management
Planning program.
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