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Introduction

Methods

Summary

After several periods of drought, the small community of Briarcliffe, South Carolina (Refer to Figure 1) set out with a few

questions in mind to help them better understand and manage their water resources and irrigation policies. To help answer

these questions, a monitoring program was instituted by Coastal Carolina University to continuously monitor several

unconfined aquifers and two lakes within the community. The project began in May of 2012 and is ongoing.

Some of the questions proposed by the members of the community were: How does irrigation from well water influence

lake and groundwater levels? How does irrigation from the lakes influence lake and groundwater levels? How does rain,

or lack of it, influence lake and groundwater levels?

Three Onset Hobo water loggers, recording every fifteen minutes, are deployed in three groundwater wells that are in an

upslope transect perpendicular to the shore. Water loggers are also deployed in two lakes which are situated in the middle

of the transect. Refer to Figures 2 and 3. An additional Hobo logger is used to measure barometric pressure. Data from

the loggers are downloaded approximately every four weeks by driving out to Briarcliffe and retrieving the probes from

each site. These data are then corrected for barometric pressure and displayed on a public website.

http://bccmws.coastal.edu/bagw/index.html.

The overall data, of about twenty months, shows very little evidence of effect from irrigation pumping on either groundwater wells and lake levels. Refer to Figure 4. There seems to be a small diurnal

oscillation effect on the groundwater well closest to Briarcliffe’s beach during the irrigation months. Refer to Figure 6. This oscillation was more noticeable in the summer of 2012 with a magnitude of about

six to eight centimeters when the aquifers were at their lowest recorded levels. In the summer 2013, when the levels were at their recorded highest, the diurnal oscillation reemerged with a less noticeable

four to six centimeter oscillation. The low part of the daily oscillation seems to be in the evening around 1700 every day which could be the result of evapotranspiration. There does seem to be a seasonal

high and low of the aquifer which appear to correlate with the seasonal precipitation lows and highs. However, at this time there is not enough data to truly support any correlation. The project started with

concern of low water level and possibly placing irrigation restrictions on the community. A few months after the start of data collection the water table started to rise due to increased rainfall. Refer to Figure

5. At this point the data shows a steady increase in the water table levels, which could turn the focus of the project around from irrigation restrictions to concern over septic tanks.

Figure 1: Map of Briarcliffe, South Carolina and the sampling locations of each of the wells and lakes.

Figure 6: Water elevation relative to NAVD88 at the Oceanview well.  In this shallow well, daily oscillations in water level are common with highest amplitude observed during periods of lowest water table 
and warm weather.  This oscillation is attributed to evapotranspiration and is least evident during winter when plants are dormant. 
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Results

Figure 2: A larger map of the Briarcliffe sampling locations 
and the direction of relative water flow.

Figure 3: Cartoon of sampling transect. Wells are 
depicted as red boxes.  Vertical elevations of lake 
and well bottoms, and water table locations are to 
scale.  Horizontal distances are to scale.  Note 
difference in horizontal and vertical scaling.

Inferred water flow paths based on water table 
elevations are shown by the arrows.  Highest and 
lowest daily average water table elevations 
observed to data are represented y the orange 
and green arrows, respectively.  Vertical blue 
arrows represent input of rainwater. 

Note that the daily average water table comes 
close to the depths at which septic tanks are 
typically located. Most of the 200 homes in 
Briarcliffe Acres have septic tanks, including many 
near the Oceanview well.  The nearby swash is 
303(d) listed for fecal bacteria due to frequent 
contraventions of state water quality standards for 
Enterococci and fecal coliform bacteria.

Figure 4:  Water levels relative to NAVD 88 over the 
course of the entire 20 month monitoring period. Rain is 
shown as running accumulation (inches) since the start 
of the monitoring program.

As shown in Figure 5 (lower left corner), monitoring 
began during a period drought that has diminished over 
time.  Water levels in the wells have risen in response to 
increased rainfall.

Water levels in the lakes have risen.  North Lake’s water 
levels have been limited by the elevation of its outlet 
control structure since October 2012.

Water levels in shallowest well  (5.4 ft relative to the 
land surface( has the quickest response to rain events.  
This is illustrated further in Figure 6.  The response time 
to rain is on the order of 15 minutes whereas the 
response time at the deeper wells (11 to 15 ft below 
land surface for the Lake and Myrtle wells) are on the 
order of 4 to 12 hours. 

Rain is able to percolate down to the water table 
relatively quickly as the soils are sandy.
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Figure 5: US Drought Monitor ratings for 
northeastern Horry County .

Site # Site Name

1 Myrtle Drive well

2 Lake Drive well

3 Oceanview well

4 North Lake

5 Middle Lake
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