SHORELINE ISSUES:

PAST, PRESENT AND FUTURE
Captain Sams Spit, one of the last three publicly accessible undeveloped barrier island spits in SC.
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South Carolina’s coastline has attracted people
from near and far. The sandy beaches and the
ocean draw people in, but our desire to be close to
the beach has, over time, led us to make decisions
that put the very things that make our shoreline
valuable – wide stretches of clean sandy beaches –
at risk, as well as people, structures and wildlife.
This wasn’t always the case in South Carolina.
Historically, the beach was a place that you visited
for recreation and reprieve, but not a place where
you built houses. Beachfront property, and barrier
islands in particular, had a relatively low value
because their dynamic nature made them
unsuitable for building.
But over time, small beach cottages without heat
or air were built for families from the Upstate and
Midlands to enjoy during the summer months.
Hurricane Hugo in 1989 marked a turning point,
where many small beach cottages were destroyed,
and new, large and expensive beach houses were
constructed in their place. The trend toward large,
expensive houses on or near the beach has
continued since then, and management and
maintenance of the shoreline with such structures
has similarly become larger and more expensive.
Management of our shoreline is governed by the
S.C. Coastal Zone Management Act. In passing the
Act, the General Assembly found that “increasing
and competing demands upon the lands and waters
of our coastal zone occasioned by...residential
development,...have resulted in the decline or loss
of living marine resources, wildlife, nutrient-rich
areas, permanent and adverse changes to ecological
systems, decreasing open space for public use and
shoreline erosion.” As a result, the Act directs
DHEC to “protect and, where possible, to restore
or enhance the resources of the State’s coastal zone

for this and succeeding generations.”
Yet balancing the desire to have a house on the
beach with protecting the shoreline system has
been exceedingly challenging and is further
complicated by rising sea levels and eroding
beaches.
The state has responded to these threats primarily
through beach renourishment, which is considered
a “soft solution,” however, hard structures such as
groins and seawalls are being sought with
increasing frequency as erosion and sea level rise
increase. Technology new to South Carolina and
experimental devices are also being considered.
But ultimately, protection of structures on the
shoreline will become a financial and physical
impossibility. For that reason, the management
decisions we make today regarding shoreline
management will have a major impact on the
health of our shoreline and the coastal ecosystem
for this and future generations.
The following pages provide additional
information on beachfront development;
jurisdictional lines; groins; seawalls; breakwaters;
geotubes; and renourishment, particularly in the
context of eroding shorelines, sea level rise and
more frequent and powerful storm events.
Report prepared by the South Carolina
Environmental Law Project (SCELP) and the
Coastal Conservation League.

SEA LEVEL RISE

2016’s Hurricane Matthew had a significant impact on the coast. Photo credit: Program for the Study of Developed Shorelines at Western Carolina University
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Sea level rise is a profound and growing issue of global concern, including South Carolina’s coast. Along with flooding, a rising ocean
pushes the shoreline landward, threatening structures in close proximity to it; causing saltwater intrusion into freshwater systems; leading to
habitat loss for wildlife and plants; and displacing coastal residents.
Our State’s decision-makers unequivocally recognized the serious threats of sea level rise back in 1988 when they passed the Beachfront
Management Act and its regulations:
“Sea level rise in this century is a scientifically documented fact. Our shoreline is suffering from its effects today. It must be accepted that
regardless of attempts to forestall the process, the Atlantic Ocean, as a result of sea level rise and periodic storms, is ultimately going to
force those who have built too near the beachfront to retreat.” S.C. Code Regs. 30-1 (1990)

Sea level rise is accelerating. Photo credit: sealevelrise.org
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In low-lying Charleston, for instance, sea levels have risen 10 inches
since 1950 and have continued to rise by as much as an inch every two
years, according to tidal measurements. The outlook worsens as the ocean
continues to warm and the land subsides, causing more ocean water to spill
into roads, sewer systems and homes. The recent Fourth National Climate
Assessment projected that Charleston could face tidal floods–also known as
“nuisance” or “sunny day” flooding—as often as every other day by 2045.
Katie McKain, Charleston's director of sustainability, told NPR that the city
is planning for 2-3 feet of sea level rise over the next 50 years.
Recently the State eliminated the policy of retreat, which promoted
moving people and structures precariously situated on oceanfront property
away from the advancing shoreline. The State replaced the policy of retreat
with a policy of preservation, which is increasingly less feasible as sea level
rise continues and renourishment becomes more costly.
We face economic and environmental realities that leave us two choices:
(1) plan a strategic retreat now, or (2) undertake a vastly expensive
program of armoring the coastline and retreating through a series of
unpredictable disasters. One thing is certain: The long-term and viable
way to maintain the public beach in the face of rising seas is to develop
a plan for gradually moving structures out of harm's way.

BEACHFRONT JURISDICTIONAL LINES

There are two lines of beachfront jurisdiction. Photo credit: DHEC

South Carolina’s coastal laws define and protect “critical areas,”
which are set apart as our most important natural resources in the
coastal zone. Most critical areas are delineated based on natural
boundaries, like the average high tide line. On the beachfront,
however, lines must be drawn by regulators to delineate the area in
closest proximity to the sea that warrants enhanced consideration.
These are South Carolina’s beachfront “jurisdictional lines.”
Previously, these lines were also used to implement South
Carolina’s “policy of retreat.” South Carolina had a “policy of
retreat” from the shoreline from 1988 until 2018, at which time it
changed to a “policy of beach preservation.” The retreat policy was
implemented largely through regulation of construction activities
occurring seaward of the jurisdictional lines.
The jurisdictional lines do not outright prohibit seaward
development, rather, they serve the important purpose of
warning property owners of a zone where it may be particularly
risky to build.
The two jurisdictional lines include a “baseline” (in red) and a
“setback line” (in blue). The baseline is the most seaward, and its
location is established by two different methods – one for “standard
erosion zones” and one for “inlet erosion zones.” Both methods
require use of scientific and historical data. As a result of the
aforementioned change of law in 2018, the baseline is constrained
from moving further inland, even if the calculation methodology
would require such movement. The setback line is landward of the
baseline at a location which is forty times the average annual
erosion rate and not less than twenty feet from the baseline.

DHEC administers a permitting and approval regime for
construction activities occurring seaward of the jurisdictional lines.
No permit is required for construction landward of the setback
line. Between the baseline and setback line, construction of new
houses up to 5,000 square feet, as well as reconstruction of existing
houses, may be permitted. Seaward of the baseline, construction is
limited to walkways, decks, fishing piers, golf course maintenance
and repair, existing pools behind a seawall, and groins.
Notwithstanding this limitation, DHEC can issue a “special permit”
for other new construction or reconstruction seaward of the
baseline, including residential construction, so long as construction
does not occur on a primary oceanfront sand dune or on the active
beach. As of 2018, 72 requests for special permits had been
submitted to DHEC, and only one has ever been denied.
Belying the angst that has often surrounded the drawing of the
jurisdictional lines, construction of houses and associated
infrastructure is in fact permissible and permittable, with the
exception of new seawalls. However, the lines should serve to
notify oceanfront property owners of valuable information
including: where the actual or estimated primary oceanfront sand
dune is located in standard zones, where the landward most point of
erosion has been in the last 40 years in erosion zones, and what the
average erosion rate is over 40 years.
In other words, the lines are tools to help a landowner
understand where construction could be at serious risk in the
future.
3

THE PROBLEM WITH GROINS

Groins are long, hard structures that extend into the ocean and
are designed to trap and hold sand on eroding beaches. But by
trapping and holding sand, groins rob downdrift beaches of that
sand supply. This process triggers a domino effect: When one
groin is installed, another will be needed at the beach downdrift,
and eventually another at the next beach downdrift, and so on
until the beach is covered in a groin field.
In fact, the U.S. Army Corps of Engineers describes groins as
“probably the most misused and improperly designed of all
coastal structures” because they contribute to erosion and
decreased beach width on the downdrift side of the groin.
HOW GROINS WORK
The purpose of a groin is to keep the beach in place for
structures directly behind it. Working as designed, these
structures trap sand and other sediment transported by the
natural process of longshore drift. However, while the updrift
side of a groin holds more sand, the downdrift side is deprived
of its naturally replenishing sand.
In this way, groins
exacerbate erosion on
downdrift beaches,
interfering with natural
sand transport and
increasing exposure to
storm threats. What’s
more, the public loses
beach access and wildlife
loses habitat.
Coastal Geologist Rob
Young, PhD, the director
of the internationally
recognized Program for
the Study of Developed
Shorelines, states:
“Groins are costly and of
dubious value. Protecting
a small number of
properties
… is not worth
“Interrupting longshore transport
can have disastrous results.”
the risk to downdrift
— Rob Young
private property.”
GROINS IN SOUTH CAROLINA
In 2007, six T-head groins were installed on Hunting Island
State Park in efforts to reduce high rates of erosion. The groins
have been monitored since installation, and as the photo shows,
the beach updrift of the structures appear healthy, whereas the
downdrift beach has experienced significant exacerbated
erosion.
A June 2015 paper published in the journal Southeastern
Geology looked at Hunting island specifically and concluded
that “wetland retreat rates were significantly greater after Thead groin installation.”
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A groin, also spelled “groyne,” are hard structures that run
perpendicular to the shore and can be made of materials such
as wood, steel, concrete or rock. Photo credit: WJEC / CBAC

A LOSING BATTLE
Constructing groins along our beaches will not protect
communities in the face of rising seas, worsening storms and
extreme weather.
South Carolina’s Coastal Zone Management Act recognizes
that “Erosion is a natural process which becomes a significant
problem for man only when structures are erected in close
proximity to the beach/dune system. It is in both the public and
private interests to afford the beach/dune system space to
accrete and erode in its natural cycle. This space can be
provided . . . by encouraging those who have erected structures
too close to the system to retreat from it.” S.C. Code Ann. § 4839-250(6).
Coastal communities must be informed that hardening our
beaches is not a long-term solution to a dynamic, moving
shoreline, and at best only buys time between recurring
renourishment projects.

A groin on Hunting Island State Park.

THE PROBLEM WITH SEAWALLS
Seawalls are hard erosion control structures built parallel to the shoreline. The purpose of a seawall is to shield structures or
property on the landward side; however, in doing so, seawalls prevent natural shoreline movement and cause erosion, ultimately
leading to the loss of the public beach.
SEAWALLS DO THIS IN SEVERAL WAYS:
•

First, they cause active loss of beach,
which occurs when waves bounce off the
wall, scouring the base of the wall and
increasing the rate at which sand is
removed in front of the wall. Put simply,
wave impact with the wall causes more
beach sand to wash away.

•

Next the walls cause passive loss of
beach, which occurs when normal ocean
levels move closer to the wall, eventually
causing the beach in front of the wall to
disappear. With the shoreline locked in
place by a seawall, natural shoreline
migration causes submersion of the dry
sand beach behind it is no longer
accessible to the public. The public is
excluded from an area that otherwise
might be part of the public trust.

•

The Debidue Beach seawall in Georgetown County.

Finally, seawalls cause placement loss, which occurs because of the simple fact that a wall is on the beach and the land
behind it is no longer accessible to the public. The public is excluded from an area that otherwise might be part of the public
trust.
In 1988 the South Carolina General Assembly acknowledged that seawalls
on our beaches were destroying the public beach by preventing the shoreline’s
migration and leading to loss of the public beach through these three loss
mechanisms, and prohibited new seawalls in South Carolina. Our state’s
policy is to “protect, preserve, restore and enhance the beach/dune system,”
and the scientific evidence is that seawalls instead destroy these resources.
Moreover, under the Public Trust Doctrine, all citizens of the state have a
legally protected right to recreate upon our beaches free from private
encroachment. The Coastal Zone Management Act recognizes these rights by
requiring DHEC to “preserve existing public access and promote the
enhancement of public access to assure full enjoyment of the beach by all our
citizens.” DHEC can not carry out this directive if the prohibition on seawalls
is weakened or eliminated.
As we have seen on our coast, once the ocean reaches the seawall, the sand
that normally would feed the beach is trapped behind the wall. Yet as the
ocean continues to move landward – either through natural erosion or gradual
sea level rise – the dry sand beach disappears when a seawall is in place.

Ultimately, as erosion continues or the sea continues to rise, the public
beach even at low tide will completely disappear. Over time, the result is
a hard, vertical wall abutting the ocean without any sand. On parts of our
coastline where seawalls have been allowed, a simple walk on the beach
has become difficult, dangerous, or impossible.
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THE PROBLEM WITH BREAKWATERS

Breakwaters near Hilton Head Island, where Loggerhead sea turtle nests are threatened. Photo credit: Google Earth

Breakwaters are concrete, steel, oyster shell or rock structures
built parallel to the shoreline that are designed to force waves to
break, reducing the wave energy that reaches the shore.
Breakwaters may be submerged or exposed and may be single,
segmented, or continuous structures. Breakwaters are attractive for
their potential to buffer shorelines against waves and floods, and
help preventing erosion and property damage; however,
breakwaters can create additional erosion and negative wildlife
impacts for surrounding areas.

Biologist Sally Murphy, the first sea turtle coordinator for the S.C.
Department of Natural Resources, is concerned about the impact
breakwaters could have on sea turtles in South Carolina. Murphy
conducted extensive research on population trends and nesting
distribution at the Tom Yawkey Wildlife Center, one of the most
important sea turtle nesting habitats in the state. Murphy says,
“From my personal experience working with Loggerhead
turtles on Yawkey Center, breakwaters have the potential to
prevent female sea turtles accessing nesting beaches.”

BREAKWATERS INTENSIFY EROSION PROBLEMS
Breakwaters deprive the downdrift beaches of sand by inhibiting
the ocean’s natural sand transport pathways. Breakwaters trap
sediment, producing shoreline advance on one side, but inducing
downdrift coastline retreat on the other side, leading to increased
coastal erosion and beach sediment starvation. Studies show that
70% of submerged structures built for beach protection to date have
resulted in this net shoreline erosion on their lee side. In many
cases, breakwaters have caused down-coast erosion problems with
associated costs that have greatly exceeded the construction cost of
the structure.

BREAKWATERS DISRUPT NATURE
Breakwaters alter landscapes, reduce recreational opportunities
and access, diminish natural habitats, and harm species that depend
on these habitats for food and shelter. The biodiversity loss
associated with breakwaters is concerning to experts like David
Whitaker, retired assistant director of S.C. Department of Natural
Resources’ Marine Division, who said breakwaters could also cause
harm to marine animals who come to the beach to feed like
dolphins, sharks and turtles. Whitaker also says submerged
obstacles “could also be a safety issue for boaters and could be a
danger to navigation.”
Breakwaters are largely ineffective in the long-term and will
disrupt the balance of forces that shape our South Carolina
coastline. As the effects of sea-level rise, combined with severe
erosion and frequent major storm events, increase for the South
Carolina coast, we need to ensure the steps we are taking do not
create additional harm.

BREAKWATERS THREATEN WILDLIFE
Breakwaters also pose risks to the South Carolina state reptile, the
Loggerhead sea turtle. Nesting female turtles have difficulty
maneuvering around the breakwaters to the shoreline and, once
there, endure difficulty in locating suitable nesting sites when
beaches are altered due to changes in littoral sand flow. Studies
demonstrate that erosion is the principal cause of mortality for nests
low on the beach.

6

Fred Holland, retired director of the Hollings Marine
Laboratory, said “these breakwaters are not going to do anything
to stop sea level rise, which is the biggest cause of erosion.”

THE PROBLEM WITH GEOTUBES

A geotube on North Topsail Beach, NC that remained two years past its anticipated removal date. Photo credit: Coastal Review Online

Geotextile tubes, often called geotubes, are a type of shoreline
management tool built parallel or perpendicular to the shoreline, and
essentially act as a seawall or a groin.
The purpose of geotubes is to protect structures or property
landward of them. Unfortunately, such massive immovable
structures prevent natural shoreline migration, often forcing
boundaries further seaward than the boundaries of adjacent natural
and unmodified beaches.
Geotubes were originally designed to prevent coastal erosion in
short-term, temporary scenarios. Because of this short-term design,
long-term use often results in decreased resistance to strong wind
and storm events.
Geotubes have been used along stretches of the United States
coastline for decades. They are considered a “hybrid” structure
when covered by sand – not acting solely as a hard structure
(seawall, bulkhead, etc.) or soft solution (renourishment, dune
restoration, etc.). Unsurprisingly, geotubes are exposed after major
storms, hurricanes and even king tides, exacerbating erosion on
beaches.
The use of geotubes as an erosion control tool is particularly
risky along South Carolina’s coastline. Areas where geotubes are
likely to be used are places already experiencing rapid erosion.
Their effectiveness in protecting against storm surge is untested
and their use as erosion control structures is highly questionable.
Once the beach erodes to the base of the geotubes, they become
undermined and begin to slump seaward. Direct wave energy
against the geotubes quickly removes the sand cover, damages the
material, and causes punctures. Once exposed, a geotube will
undoubtedly act as a hard erosion control structure, increasing
erosion and creating loss of the public beach the same as a seawall.

Most geotubes are made of textiles that include plastic materials.
Over time, they are likely to experience damage from weather or
vandalism, putting additional plastic debris into the marine
ecosystem.
Adding an unnatural structure to the beach will also pose a threat
to wildlife. The federally protected loggerhead sea turtle nests along
our entire coastline in South Carolina, requiring a wide, dry sandy
beach for safe access and successful nesting. However, when a
geotube is added to the system, the change in the slope of the
reconstructed beach has been shown to produce false crawls and
significantly lower nesting rates, triggering federal intervention.

Photo credit: Texas Coastal Coordination Council and National
Oceanic and Atmosphere Administration
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RENOURISHMENT: THE PROS AND CONS
Most of South Carolina’s beaches are experiencing erosion
from a combination of factors, including: wind and wave
action transporting sand off the beach, sea level rise, and
storm surge. One way that we have tried to mitigate this
erosion is through beach renourishment, which brings new
sand into the beach system from an external source. The
purpose of renourishment is to restore the dry sand beach to its
pre-erosion condition, which is often necessary in order to
protect structures adjacent to the beach.
Renourishment is considered a “soft” engineering approach
that avoids some of the negative impacts of hard structures
such as groins and seawalls, which exacerbate erosion. At
least on a temporary basis, renourishment maintains a dry
sandy beach for recreation and protects upland structures. In
areas where beachfront development prevents natural
migration of the coastline, renourishment can be a preferable
option for buffering coastal communities and infrastructure
from storm surges, restoring eroded wildlife habitats and
sustaining recreational activities for the public. The procedure,
however, is not without its drawbacks.
BEACH RENOURISHMENT ISSUES:
SAND. Most often renourishment sand is borrowed from an
offshore site. The mining of sand can disrupt marine and
benthic habitats. When the mined sand is applied to the beach
it buries marine organisms in the target area, crushing
macroinvertebrates that shorebirds feed on. Additionally, state
law requires renourishment sand to be beach compatible, but
unpredictability in grain sizes and types has led to
incompatible material being placed on our beaches, interfering
with human and wildlife uses. Finally, sand is a finite
resource, and taking sand from offshore simply removes the
natural source of beach regeneration. Further, as diminishing
supply makes borrow sites more difficult to access, the cost to
mine and pump the sand onshore is ever-increasing.
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Beach nourishment replenishes eroding beaches but this process
has advantages and disadvantages.
A geotube on North Topsail Beach, NC that remained

COST. Although, some nourishment activities are financed by
private communities, many of these projects are funded by
taxpayer dollars. According to the EPA, “the federal
government spends an average of $150 million every year on
beach nourishment and other shoreline erosion control
measures.”
LONGEVITY. Eventually, the added sand will wash out to
sea, meaning continual nourishment is needed to maintain a
dry sand beach. Simply stated, renourishment sand does not
last on the beach as long as sand that is naturally deposited.
Considering increased erosion and sea level, a critical tipping
point exists where the frequency of renourishment needed to
hold the beach in place will become cost prohibitive.

