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South Carolinads extensive estuarine and coastal waters
represent an extremely valuable state resource that must be
protected to ensure both the viability of the stateés commer-
cial and recreational yshery resources as well as the general
health of these ecosystems for recreational use and quality
of life. Estimates on the economic impact of the statets
saltwater recreational and commercial ysheries exceeds
650 million dollars, and almost all of the species harvested
utilize estuaries for some portion of their life cycle. Popu-
lation growth in South Carolina has been considerable, with
an increase of more than 500,000 people living in the state
from 1990 to 2000. The construction of infrastructure (e.g.,
roads, commercial development, residential housing, in-
dustry) that accompanies human development will alter the
rate and volume of freshwater inpow as well as the type and
amount of pollutants introduced into estuaries. Therefore,
increased coastal growth has a high potential to seriously
impact South Carolinads coastal environment.

The South Carolina Estuarine and Coastal Assessment Pro-
gram (SCECAP) was initiated in 1999 as a collaborative

program between the South Carolina Department of Natural
Resources (SCDNR) and the South Carolina Department of
Health and Environmental Control (SCDHEC). The goal of
SCECAP is to monitor the condition of the statebs estuarine
habitats to determine the proportion of the coastal zone that
meets desired criteria with respect to water quality, sedi-
ment quality, and biotic condition. SCECAP supplements
and compliments numerous ongoing monitoring programs
being conducted by the SCDNR and SCDHEC in our coast-
al habitats and provides a more comprehensive assessment
of the overall health of these habitats that may change with
increasing coastal development. Other cooperating agen-
cies include the U.S. Environmental Protection Agency, the
National Oceanic and Atmospheric Administration Center
for Coastal Environmental Health and Biomolecular Re-
search, the U.S. Fish and Wildlife Service, and SCDHECs
Ofyce of Ocean and Coastal Resource Management.
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Approximately 60 stations are randomly selected for sam-
pling each year. All sites are located within the coastal zone
extending from the saltwater T freshwater interface to near
the mouth of each estuarine drain-
age basin and extending from Little
River Inlet at the North Carolina
border to the Wright River near the
Georgia border (Figure 1). The
Savannah River is not included in
the SCECAP initiative, but is be-
ing sampled by the Georgia Coastal
Resources Division as part of the
USEPA National Coastal Assess-
ment Program.
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Approximately half of the stations are located in tidal creek
habitats, with the remaining stations located in larger open
water bodies that form South Carolinabs tidal rivers, bays,
and sounds. For the purposes of SCECAP, tidal creeks are
deyned as estuarine water bodies less than 100 m (328 ft)
in width from marsh bank to marsh bank. All stations are
sampled once during the summer months (mid June through
August) for all variables. The summer period was selected
because it represents a period when some water quality
variables may be most limiting and it is the season when
many ysh and crustacean species of concern are utilizing
estuaries as nursery habitat. Additional monthly sampling
is conducted by SCDHEC staff who collect water quality
samples during the remainder of the year.

A wide variety of water quality, sediment quality, and bio-
logical measurements are collected at each site. The pri-
mary water quality measurements are: dissolved oxygen,
chlorophyll-a, nutrients (nitrogen and phosphorus), fecal
coliform bacteria, and pH levels. Other important vari-
ables, such as temperature, salinity, total organic carbon,
and turbidity are also included in our assessments of water
quality. Some measurements include both instantaneous
and time series data.

Bottom sediment samples are collected at every site to
provide information on the composition (amount of sand
versus mud), contaminant levels (15 metals, 25 polycyclic
aromatic hydrocarbons (PAHS), 30 polychlorinated biphe-
nyls (PCBs), and 23 pesticides), and toxicity using multiple
sediment bioassay tests.

Biological samples are also collected to evaluate the con-
dition of bottom dwelling invertebrates living in the sedi-
ments, and to evaluate the composition and abundance of
ysh and crustaceans (primarily penaeid shrimp and blue
crabs) present. Fish tissue samples are obtained for con-
taminant analyses. Species targeted include silver perch,
spot, Atlantic croaker, and weakysh.
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The following sections summarize results obtained from
the most recent survey period that has been fully completed
with respect to all sample analyses (2001-2002). The 2003-
2004 samples are still being processed and analyzed. Two-
year data sets are used to provide a sufycient number of
stations sampled for each habitat type with good statistical
conydence. Evaluation of annual trends over the yrst four
years of the program are also provided for the integrated
measures of water quality, sediment quality, and habitat
condition using both tidal creek and open water habitats
combined.

State of Soulth Carolina’s Coaslal Resources

[ exiv Uyepx}

Dissolved oxygen is one of the most critical water quality
parameters measured in this program. Low dissolved oxy-
gen conditions can limit the distribution or survival of most
estuarine biota, especially if these conditions persist for
extended time periods. The primary measure of dissolved
oxygen used for SCECAP is based on a 25-hr average of
measurements collected every 15 minutes by water quality
meters deployed in the bottom waters at each site. During
2001 and 2002, approximately 89% of the statefs open wa-
ter habitat had good to very good DO levels, which should
not be limiting to most species of concern. Only 8% of the
open water habitat had fair DO conditions, and 3% of the
open water sites had poor DO concentrations. In contrast,
78% of the stateds tidal creek habitat had good to very good
DO conditions, 13% of this habitat had fair DO concentra-
tions, and 9% had poor DO concentrations that may be lim-
iting to species.

Measures of pH provide another indicator of water quality
in estuarine habitats. Because pH measurements are based
on a logarithmic scale, even small changes in the value can
result in signiycant stress to estuarine organisms. Low pH
values can also indicate the presence of pollutants. The
average pH observed in 2001-2002 in both tidal creeks and
open water habitats indicated good conditions at most sites.
However, a higher percentage of the states creek habitat
had pH values considered to be fair or poor (17% collec-
tively) compared to the stateds open water habitat (5% fair,
no poor pH levels).

Nutrient loading into estuarine waters has become a major
concern due to the rapid development that is occurring in
the coastal zone of South Carolina and other states. This
development results in increased nutrient input from waste-
water treatment facilities, some industrial facilities, urban
and suburban runoff of fertilizers, vehicle exhaust, etc.
Other sources of nutrients include runoff from agricultural
areas, riverine input, and atmospheric deposition. High nu-
trient levels can lead to enrichment or eutrophication of es-
tuarine waters resulting in excessive algal growth, including
harmful algae blooms, decreased dissolved oxygen levels,
and other undesirable effects that adversely affect estuarine
biota. Only about 3% of the states creek habitat and 4%
of the stateés open water habitat had elevated total nitrogen
concentrations considered to be moderately enriched, and
< 1% of either habitat had high nitrogen values considered
to be highly enriched. The majority of the statets waters
also had good phosphorus levels. Only 15% of the stateds
creek habitat and 12% of the stateds open water habitat had
moderately enriched total phosphorus levels. An additional
5% of the stateds creek habitat and 1% of the statets open






