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SALTWATER-INTRUSION MONITORING

Ground Water

 DNR designed a network to observe ground-
water quality changes caused by saltwater intrusion. 
Conditions that lead to this form of ground-water 
contamination are common in South Carolina’s Lower 
Coastal Plain, and the most common mechanism is the 
capture of subsurface brackish water and saltwater by 
wells. The area of most immediate concern is in southern 
Beaufort County where pumping from the Floridan 
aquifer system there and at Savannah, Ga., has induced 
the southward migration of saltwater at rates that locally 
exceed 100 ft per year. Contamination there also occurs 
by the downward migration of modern seawater where 
confi ning material above the Floridan system is thin 
or absent. USGS operates a DNR-funded, real-time 
water-level and fl uid-conductivity monitoring site at the 
northwest end of Hilton Head Island, and DHEC runs 
an extensive network of project-related monitoring sites 
throughout southern Beaufort County.

Along the coast of Charleston County, lateral 

intrusion occurs where pumping from the Middendorf 
aquifer system captures the brackish water that lies in that 
system offshore. Intrusion is a less severe problem there 
because of the system’s low hydraulic conductivity and 
because of the broad, diffuse nature of the brackish-water 
front. Slow, lateral intrusion also is likely in part of the 
Floridan aquifer system at Charleston, where a shallow 
cone of depression has existed for many years.

Saltwater upconing is a potential problem in 
southern Charleston County, and DNR operates water-
level and specifi c-conductance monitoring stations at 
Blue House Plantation (CHN-484) and Edisto Beach 
State Park (COL-301), see fi gure 14. Most of the water 
used in the area is pumped from a 10- to 40-ft permeable 
zone in the Floridan aquifer system, and brackish water 
in the underlying rock may be moving upward as heads 
in shallower aquifers decline. Data from the Blue House 
Plantation and Edisto Beach stations are included in this 
section.

Figure 14. Locations of saltwater-intrusion monitoring wells at Edisto Island, Charleston County.
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Surface Water
 
 DNR also has initiated a surface-water network 
to observe salinity changes, critical in the health of 
fl ora and fauna, caused by variations in streamfl ow and 
tides. The boundary between saltwater and freshwater 
moves upstream and downstream with high and low 
tides, respectively, in coastal rivers and estuaries.  Low 
streamfl ows resulting from drought conditions cause this 
boundary to move much farther upstream than is the case 
under normal conditions.  Conversely, high-streamfl ow 
conditions cause the saltwater-freshwater interface to 
move downstream.  Streamfl ow in most coastal rivers 
is infl uenced by water releases from hydroelectric dams, 
which further complicates the salinity regime of these 
rivers.

Figure 15. Locations of stage and specifi c-conductance monitoring stations in the Santee River delta.

 Salinity changes in coastal waterways have 
a direct impact on water users.  Public water supplies 
may be endangered by saltwater intrusion during low-
streamfl ow conditions.  Commercial and recreational uses 
of the river are infl uenced by its salinity, and the habitats 
for plant and animal species are highly dependent upon 
salinity conditions. 

Surface-water conditions are monitored at 
three stations on the North and South Santee Rivers. 
The monitoring stations collect hourly and half-hourly 
measurements of stream stage, specifi c conductance, and 
water temperature.










