wildlife habitat and nursery grounds
for commercially important fisheries
such as shrimp and blue crab.

Sinking holes in the marsh
threaten the stability of the entire
ecosystem. When Spartina die-offs
expand outward from the marsh’s
center, the system becomes a Swiss
cheese of remnant wetlands and open
water, more easily broken up by the
forces of coastal storms. This
destructive process has been evident
for decades in South Louisiana.

It will also occur in coastal South
Carolina. “Many marshes will disin-
tegrate from the inside out,” Morris
says. “Large areas of South Carolina
salt marshes will become open-water
lagoons, probably within 50 years.
North Inlet is already on its way.”

Morris’ long-term research in
North Inlet, located in Georgetown
County, indicates that a significant
amount of its immense salt marshes
will probably drown by mid-century.

This could be troubling news for
marshfront property owners. Studies
on the Gulf Coast and elsewhere have
shown that large, healthy salt marshes
provide crucial storm buffers.

“When you lose miles of salt
marshes to open water, you lose storm-
surge protection,” says Morris. “Larger
salt marshes slow wave energy and
provide some friction that dampens
the height of surges.” Numerous
recent studies in South Louisiana and
elsewhere confirm the storm-buffering
capacities of large salt marshes.

Morris is part of a multi-
disciplinary NOAA Climate Program
Office research effort led by Braxton
Davis of SCDHEC-OCRM. Morris
will evaluate high-resolution LIDAR
(Light Detection And Ranging)
elevation maps of salt marshes in four
counties—Horry, Georgetown,
Charleston, and Beaufort—to identify
which wetlands contain a significant
number of low-elevation sites and

would be most vulnerable to drowning.

Morris is teaming with Paul Gayes
of Coastal Carolina University who is
studying beachfront changes, and with
other scientists who are evaluating

THREATENED ECOSYSTEM. Karen Sundberg, a research specialist with
the Baruch Marine Field Laboratory, measures sediment and plant elevations in
the North Inlet estuary. Scientists say that many low-elevation salt marshes will

likely droun as sea-level rise accelerates.

PHOTO/WADE SPEES

social and economic vulnerabilities to
climate change in the four counties.
“Losing salt marshes will have
major implications for coastal flooding
and for property owners, home buyers,

and insurance companies,” says Morris.

“There’s a lot of development all over
the coast that is right up against

the salt marsh. People should know
which marshes are most vulnerable

to becoming open water. There’s a
difference between a home buffered by
a sea of marsh grass and a home with
waves from the open ocean battering
a seawall.”

South Carolinians need to
understand the impacts of global
sea-level rise before they make major
decisions such as investing in coastal
property. But there is one blessing in
all this troubling news. Global sea-level
rise always lags behind planetary
heating. It takes time for water to
warm up and expand. It takes time for
ice sheets to respond to warming and
shed water. Most of this century’s
global sea-level rise will occur after
2050. South Carolina still has time to
plan wisely and adapt to a changing
shoreline. v/
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Lessons from the past

In 1900, the most deadly hurricane
in American history struck
Galveston, Texas, killing an estimated
8,000 people. Storm waves crushed
downtown Galveston, which had been
constructed on very low terrain just

a few feet above sea level.

Afterwards, the city raised the
surviving downtown buildings a
complete floor, filled under them with
dredged sediments, and built a seawall
to protect its Gulf waterfront. This
combination of engineering techniques
saved downtown buildings from
devastation during a major hurricane
more than a century later.

In September 2008, Hurricane lke
battered the city with a 15-foot storm
surge and pounding waves, yet the
Galveston’s downtown behind the
seawall remained intact.

“I'm not saying that Galveston
had an elegant solution or one that’s
in concert with nature or long-term
sea-level rise,” says Abby Sallenger who

runs the U.S. Geological Survey storm-
impacts research group, which studies
how extreme storms change coastal
areas. “But they realized that on
extraordinarily low land, elevating
buildings was fundamental to the
problem, and they did something about
it. What they did following the 1900
hurricane saved them during Ike.”

Ike’s storm surge did flood
downtown from the marsh side of the
island, which was largely unprotected.
But “it wasn'’t a violent flood with
waves crashing into buildings,” says
Sallenger, and most structures there
survived intact.

The Bolivar Peninsula, located
across a shipping channel from
downtown Galveston, is also a low-
elevation site. The peninsula’s peak
elevation is only five to six feet above
sea level.

Some 3,000 individual structures
had been constructed in suburban-
style developments there decades after

COLLAPSED. An opened path through rubble following the 1900 hurricane

that devastated Galveston, Texas.
PHOTO/LIBRARY OF CONGRESS
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the 1900 storm. Many homes were
raised on pilings but others were not.

“The Bolivar Peninsula had the
lesson of what happened a few miles
away in Galveston in 1900, yet people
there built on low terrain and didn’t
build a seawall,” says Sallenger. “Some
houses on the Bolivar Peninsula were
elevated, but just not elevated enough.
When Ike hit, huge waves on top of
the surge got above the pilings and
into the structures.”

Ike’s surge destroyed thousands of
homes, scattering their debris across
the peninsula. “All you saw after the
storm were bare pilings, their houses
stripped,” says Sallenger. “You could
see where the houses had been, but
they were just gone.”

Many older homes are similarly
built low to the ground near salt
marshes and tidal creeks throughout
the South Carolina lowcountry.

A typical older house near a South
Carolina salt marsh has an occupied
first floor less than 10 feet above mean
high tide. Many of these homes are
on sea islands and other vulnerable
locations.

Starting in the 1970s, coastal
communities began joining the
National Flood Insurance Program,
which requires new and substantially
remodeled flood-prone structures to be
elevated on pilings or tall foundations.
Some Bolivar Peninsula homes were
constructed after the flood-insurance
program came into effect.

Hurricane Ike showed that lifting
individual homes on pilings in very
low-elevation locations won't
necessarily save them in a major storm
surge, particularly if nearby homes
aren’t elevated. Ike’s storm surge
knocked down homes and drove
them into neighboring structures.

Spencer Rogers, a coastal
construction and erosion specialist
with the North Carolina Sea Grant
Program, says that surviving houses
on the Bolivar Peninsula typically had




floor-joist elevations two to four feet
higher than the minimum required
elevations in the local flood regula-
tions. “Some homeowners chose to
build higher than required,” says
Rogers, “and that choice frequently
saved their houses.”

One lesson from ke and other
giant storms is that some very low-
elevation places should never be
developed or redeveloped because
they're just too dangerous in major
hurricanes, says Sallenger.

In his 2009 book, Island in a
Storm, Sallenger vividly describes the
human and ecological consequences
of a massive storm that blasted Isle
Derniere, a 25-mile-long, low-elevation
barrier island on the central Louisiana
coast, in August 1856.

In the 1840s and 50s, a resort
was built on Isle Derniere, and
developers planned a much larger one.
Wealthy planters and merchants from
across South Louisiana visited the
island to escape hot, disease-ridden
cities and towns.

Then, with no warning, a massive
hurricane killed half of the 400 people
on the island.

“When their community was
wiped out, the survivors looked at
what had happened,” says Sallenger.
“They had planned to build the largest
resort in the country on that island.
But they didn’t rebuild any houses.
What we do today is that as soon as a

barrier island gets hit really hard, we
rebuild bigger and fancier and put
more people at risk. After the 1856
storm, the survivors of Isle Derniere

saw an island that rose not much
higher than a desktop and they said
this is no place to put investments or
people.” N/
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This map shows the deterioration of Isle Derniere in the Gulf of Mexico south of
New Orleans over a span of 125 years. Coastal scientists say that similar dete-
rioration will occur on East Coast barrier islands during this century because of

sea-level rise.
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Coastal Sensitivity to Sea-Level Rise:

A Focus on the Mid-Atlantic Region.

A report by the U.S. Climate Change
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Sea. Washington, D.C.: Island Press,
20009.

Sallenger, Abby. Island in a Storm:

A Rising Sea, a Vanishing Coast, and a
Nineteenth-Century Disaster that Warns
of a Warmer World. New York: PublicAf-
fairs, 2009.

S.C. Department of Health and Environ-
mental Control-Office of Ocean and
Coastal Resource Management. Adapting
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Shoreline Change Advisory Committee.
April 10, 2010.
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NEWSEINOTES

Consortium receives
National Sea Grant
funding for 2010-2012

The National Sea Grant College
Program has awarded $1.28 million
to the S.C. Sea Grant Consortium to
support its first-year research, exten-
sion, communications, and education
efforts for 2010-2012. Eleven research
and education projects have received
funding to examine marine- and
coastal-resource needs. Visit www.
scseagrant.org/research for more details.

The Coastal and Ocean Landscape

e Submarine Groundwater Discharge
to Long Bay, S.C.: Preliminary
Assessment of Land Use Impact,
Geological Controls, and Nutrient
Loads. Richard Viso, Coastal
Carolina University.

e Characterization of Wave and
Current Energy Levels in Estuarine
Waters for Ecological and
Particulate Dispersion Studies: Case
Study Winyah Bay, S.C. George
Voulgaris, University of South
Carolina.

Sustainable Coastal Development
and Economy

e Infiltration versus Retention for
Stormwater Quantity and Quality
Management: A Continued
Assessment of Rainfall Response
in Coastal South Carolina
Watersheds. Dan Hitchcock,
Clemson University.

Linking Residential Development
and Organic Matter Loading to the
Coastal Zone: The Role of
Stormwater Ponds as Sources of
Bioreactive Organic Carbon and
Nitrogen. Erik Smith, University
of South Carolina.
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Sustainable Fisheries

and Aquaculture

e Tagging of Horseshoe Crabs in
Conjunction with Commercial
Harvesters and the Biomedical
Industry in South Carolina. Larry
DeLancey, S.C. Department of
Natural Resources.

¢ Drought and Decline of Blue Crabs
in South Carolina. Michael
Childress, Clemson University.

e Development of Non-Lethal
Genetic Techniques for Age and
Sex Determination in Two
Recreationally Important Fishes in
South Carolina. Tanya Darden,
S.C. Department of Natural
Resources.

e Evaluating the Comparative
Survival and Growth of Diploid
and Triploid Single Eastern Oysters
in South Carolina. Peter Kingsley-
Smith, S.C. Department of Natural
Resources.

e Commercialization of Bait Shrimp
(Litopenaeus setiferus) Aqua-
culture through Year-Round
Production in Indoor Facilities
Using Clear Water and Biotic-
based Culture Systems. John
Leffler, S.C. Department of
Natural Resources.

Hazard Resilience in

Coastal Communities

e Predicting Building Envelope
Failures of Residential Structures
Due to Atlantic Basin Hurricane
Wind Hazard. Wei Chiang Pang,

Clemson University.

Scientific Literacy and

Workforce Development

e The Gulf Stream Transect
Oceanography Program (GuSTO):
Undergraduate Workforce Training

in Ocean Science Research. Leslie

Sautter, College of Charleston. %/

Coastal network
addresses shoreline
change

The South Carolina Coastal
Information Network recently hosted
a workshop series titled “South
Carolina’s Changing Shoreline:
Implications for the Future.” The
workshops were held in each of the
state’s coastal regions: the Lowcountry
(Beaufort, Colleton, and Jasper coun-
ties), Berkeley-Charleston-Dorchester,
and the Waccamaw (Georgetown and
Horry counties).

These events complemented the

S.C. Department of Health and

Participants at the workshop in Charleston lis-
tened to a presentation about sea-level rise.
PHOTO/S.C. SEA GRANT EXTENSION PROGRAM

Environmental Control-Office
of Ocean and Coastal Resource
Management Community Leaders’
Discussion Forums held in 2009. The
workshops featured scientists and
resource managers who presented
information on the status of climate,
sea level, and shoreline change in
South Carolina.

Attendees included local elected
and appointed government officials,
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municipal staff, resource managers,
public health managers, and other
community leaders. For more informa-
tion about this workshop series, con-
tact April Turner at April. Turner@
scseagrant.org, call (843) 953-2078,

or visit www.scseagrant.org/content/

cid=42.

Consortium spins off
SECOORA as nonprofit
corporation

On March 17, 2010, the Southeast
Coastal Ocean Observing Regional
Association (SECOORA; www.
secoora.org) was spun off from the
S.C. Sea Grant Consortium and
officially became an independent,
nonprofit corporation.

SECOORA, one of 11 ocean
observing regional associations estab-
lished nationwide through the
Integrated Ocean Observing System
(I0OS®) network, coordinates coastal
and ocean observing activities and
facilitates dialogue among stakehold-
ers in the southeastern United States.

In 2002, the S.C. Sea Grant
Consortium was approached by a
number of university and ocean ob-
serving leaders in the southeastern
United States to lead the development
of and initially manage the region’s
ocean observations program. A di-
verse 10-member Steering Committee,
consisting of representatives from state
government, academia, industry, and
business, was formed to oversee and
direct the growth of the organization.

In October 2003, the
SECOQORA effort officially began
through a grant award from the
NOAA Coastal Services Center to
the S.C. Sea Grant Consortium. Over

the last eight years, the Consortium
and SECOORA have successfully
competed for more than $6 million in
federal NOAA funding to support the
organization’s growth and maturation,
focusing on its ocean observing assets,
data generation and integration,
stakeholder engagement, and organiza-
tional and fiscal management.

SECOORA was incorporated in
the state of South Carolina as a non-
profit organization in September 2008,
and has an annual operating budget
of about $400,000. SECOORA
consists of 41 dues-paying member
organizations, and a host of partner-
ing institutions. SECOORA’s
executive director, Debra Hernandez,
oversees five staff. %/

Coastal ecologist wins
S.C. Environmental
Awareness Award

Fred Holland of Charleston has
been named winner of the 2009 S.C.
Environmental Awareness Award at
an award ceremony held in Columbia
March 31, 2010.

Holland was recognized by Scott
English, Governor Mark Sanford’s
Chief of Staff, for his outstanding
contributions to estuarine and coastal
ecology research, as well as his lifelong
dedication to the state’s coastal
environment.

“Fred Holland is not just a
steward of natural resources in South
Carolina, he is a pioneer and, in some
cases, a national trendsetter for pro-
tecting and preserving our coastal
resources,” English said in making
the presentation.

Holland, a native South
Carolinian, became director of the

S.C. Department of Natural
Resources’ Marine Resources
Research Institute at Fort Johnson
in Charleston in 1991. In 2001,
Holland was named director of the
National Oceanic and Atmospheric
Administration’s Hollings Marine
Laboratory until his retirement in

2008.

Fred Holland (left) accepted the 2009 S.C.
Environmental Awareness Award from Governor
Mark Sanford’s Chief of Staff Scott English.
PHOTO/S.C. DEPT. OF HEALTH AND ENVIRONMENTAL
CONTROL

“Fred’s legacy is important for
two reasons,” English said. “He has
been able to translate in-depth scien-
tific research for policymakers and
the average person in making deci-
sions that affect our communities. At
the same time, he has mentored a
new generation of marine scientists
who will carry on his work in marine
sciences.”

The S.C. General Assembly
established the S.C. Environmental
Awareness Award in 1992 to recog-
nize outstanding contributions to-
ward the protection, conservation,
and improvement of South Carolina’s
natural resources.

The award is sponsored by the
S.C. Sea Grant Consortium, S.C.
Department of Natural Resources,
S.C. Department of Health and
Environmental Control, and the S.C.
Forestry Commission. ~/
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FRBSEsT LOWS

140* Annual
American Fisheries

Society Conference
Pittsburgh, Pennsylvania
September 12-16, 2010

This annual conference brings
together fisheries professionals from
around the nation to share their
expertise, research, and outreach
programs to build a stronger
professional fisheries network.

This year, the meeting theme will
be “Merging our Deeper Currents.”
For more information, visit the
conference Web site at
www.fisheries.org/afs10.

Working Waterways
and Waterfronts
National Symposium
on Water Access
Portland, Maine

September 27-30, 2010

This symposium will provide a
forum to help communities, organiza-
tions, and individuals address waterfront
access challenges by showcasing
successful models and tools from around
the country. Speakers will discuss the
economic, social, and environmental
values of waterfront uses as part of
sustainable communities. Visit www.

wateraccessus.com for more information.

13t International
Conference on
Shellfish Restoration
Charleston, South Carolina
November 17-20, 2010

The theme of this year’s gathering
will focus on the progress made in
shellfish restoration over the past 25
years and how these efforts have shaped
the role of future restoration projects.
Presentations will cover many topics,
including habitat restoration, stock
enhancement, and watershed
management. For more information,
visit www.scseagrant.org/content/

%cid=297.

Subscriptions are free upon request by contacting: Annette.Dunmeyer@scseagrant.org

ATTENTION SCHOOL TEACHERS! The S.C. Sea Grant Consortium has designed supplemental classroom resources for this and past issues
of Coastal Heritage magazine. Coastal Heritage Curriculum Connection, written for K-12 educators and their students, is aligned with the
South Carolina state standards for the appropriate grade levels. Includes standards-based inquiry questions to lead students through explo-
rations of the topic discussed. Curriculum Connection is available on-line at www.scseagrant.org/education.

16 ° CoasTAL HERITAGE




