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Materials 
Jane F. Denny, Wayne E. Baldwin, William C. Schwab, John C. Warner, M. Richard DeVoe, 2005, South Carolina Coastal Erosion Study: USGS Fact Sheet 2005-3041, 4 p. 

available from http://pubs.usgs.gov/fs/2005/3041/
I was inspired to create this exercise by the Fact Sheet’s identification of a “large sand body offshore of Myrtle Beach” for beach replenishment, because suitable sand is in short supply along much of the Atlantic Coast from roughly Myrtle Beach to the Va.-N.C. border. My  mental back-of-the-envelope calculation showed that the total volume of available sand was small, relative to likely need.  It is valuable to bring home to students that available sources for beach replenishment along some coasts are spotty and not large.  It also helps them see that what seems like an enormous number (60 million m3 of sand) is in fact not large in the scale of societal endeavors.
The set of questions in the student exercise is fairly simple, because of the introductory level of the course in which it is used. It would be straightforward to increase its complexity to match an upper-level course in stratigraphy, coastal processes or environments, or the geology of the Coastal Plain.  For these, it could include further information on the geology and geomorphology of the Tidewater Coastal Plain as well as the continental shelf.  Given that much of the ocean bottom immediately offshore is outcrop, there is in a sense little difference between the Coastal Plain and the continental shelf.

The question about what happens to Tertiary sediments along B-B’ (with “How does this compare to neighboring NC? Can you relate this to something we discussed on the fieldtrip?” ) refers to the thinning of Tertiary sediments onto the Cape Fear Arch.  We consider this on the fieldtrip at Fort Fisher, on the coast just south of Wilmington, N.C. There Tertiary sediments thinning toward the Arch from the north as can be seen in Figure 1-3 (“Strike section of Coastal Plain aquifers”) of Farley, et al. (2007).  The activity of the Cape Fear Arch and the other Atlantic coastal highs and lows in influencing sedimentation patterns of the Coastal Plain is one of the larger issues mentioned in the previous paragraph that could be added to the exercise.
Considerable historical data on beach replenishment throughout the U.S. is available via the Program for the Study of Developed Shorelines (http://beachnourishment.wcu.edu/).  This would allow for augmentation of analysis of the applied elements of the exercise.
Possible Addition to Replenishment Calculation

Robert Dalrymple (http://coastal.udel.edu/faculty/rad/; applet under “Coastal Processes”’ accessed most recently 5/28/14) has a beach-fill calculator. The exercise could have students calculate how much fill is needed for re-nourishment at Grand Strand using this.
If you use:
Native Grain size
0.3 mm

Fill Grain size

0.3 mm

Fill width

50 m

Berm height

2 m

Depth of closure
6 m


all plausible values
Then the calculator gives 400 cubic meters of sand required per linear meter of shoreline.  Interestingly, this is about the figure actually required for Wrightsville Beach that is in the current activity.
This would be 400,000 cubic meters per km.  Then, the activity could have students measure the length of Grand Strand coastline (Murrell’s Inlet to north end of Myrtle Beach is about 25 km; Murrell’s Inlet to Waites Island is somewhat more than 80 km).
then first distance would require 
10 million m3/ re-nourishment

second



32 million m3/ re-nourishment
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