Shoreline Change Along the
South Carolina Coast:

Implications for the
Ecological Environment

Bob VVan Dolah
Marine Resources Research Institute
South Carolina Department of Natural Resources



Shoreline Change Will Occur!

- On our front beaches where it Is not easy

» tO retreat
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horeline Change Will Occur!

- On our front beaches where we can
retreat
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Beach Armoring Problems

Good for protecting uplangut
No longer permitted
Bad for beach ecosystem

- Loss of the dune system (supports bird nesting, habitat for other fauna,
more natural protection)

- Prohibits nesting of threatened, endangered turtles

gn
- Altered beach fauna that live in the sanc- “%
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- Less attractive beach for human uses ',“.;:'
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Beach Nourishment Concerns

- Changes In beach characteristics (direct)

Impactsto invertebrate communities
Impactsto turtle nesting

Impacts to bird populations?
Duration of effects

- Changes in borrow area characteristics (direct)

Impacts to bottom invertebrate communities

Impacts to fish and invertebrate predators

Alterations sediment characteristics affectinguse of area
Duration of effects
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Beach Nourishment Studies
» South CarolinddNR MonitoringProgram

- Hilton Head Island (3)

- Kiawah Island (1 ¢ beach scraping only)
- Folly Beach (3)

- Myrtle Beach (3- one ongoing)

MMS Borrow Area Study (6 ¢ physical recovery only)

» National Research Council Review (1995)

- Beach and adjacent uplands for birds, plants, turtles( 7)
- Beach intertidal anthearshoresubtidal (24)
- Borrow areas (21)

» Bergquist and Crowe (SCDNR 2009)

- Review of commonalities/differences among SC profe@)s
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What have we learned?

- Onlyshortterm adverse effects on intertidal invertebrate
communities In SC recovery within46 mo.

- Similarin many other areas if beach sediment type and slo
not drastically altered.

- Largely due to use of similar types of sand






What have we learne

- Effects on ghost crab populations significant

and longer term (> 1 year in two SC studies)

- Effects on turtle populations not extensively studied in SC
- Where examined more positive than negative effects.
- Mixed results in other studies
- Grading important.

>hoto courtesy Blair Withérington






Borrow Area Impacts
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- Biological recovery variable and generally long term (> 1 year)
- Impacts greatest when sediment composition changes

Joiner Bank Borrow Site
/Period of Dredging
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Borrow Area Impacts
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- Biological recovery can occur within 1 year if sediment type is simil
- Rate and type of sediment refilling area
- Dependent on depth of hole and location along beach
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Beach Nourishment Effects?

- Nearshorezone impacts (indirect)
Limited studieg no major impacts to fauna isurf zone
Limited studies, no obvious impattsfish and crustaceans
Possibldurial ofnearshorénard bottom habitats (Grand Strand only)

- Effects on Inlet Dynamics (indirect)

Changes in inlettability (observed at Folly and Kiawah)

Lossor expansion of small barrier islands that serve asroo#eries or
bird feeding areas (e.g. piping plovers)
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FrontfColes Island
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Intergovernmental Panel on Climate Change  z Report 4, 2007

Sea-level IPCC AR4
rise (m) (90% confidence limits)
+0.8

-~ |IPCC 2001 Third Assessment

Report projections model projections,

including Ice sheet
dynamic processes

+0.6

model
projec-
tions

+0.4
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Slide Provided by Clark Alexander
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More Projects!!
Greater Frequency!!
Risk of Significant Proportion of Time in Recovery



Sea Level Rise Effects on Estuarine Shore

Potential Impacts on several resources
- Marsh wetlands
- Threatened and endangered species

- Qyster populations






Provided by Dr. Clark Alexander
Skidaway Institute of Oceanography




Below Critical Elevations in North Inlet, SC
| e

Fertilized plots (high biomass) had
rates of sediment accretion that were
significantly greater than contrglut
In No case was the rate of accreti@as
great as the rate of sedevelrise

¥ ",

Legénd

Slides courtesy of James Morris, o i "i'\ I <-os0m evan
Baruch Institute, USC About Y2 of the marsh area at North Inlet is belc

the critical depth of 35 cm. At depths greater
than the critical depth, the marsh cannot keep
with rising sea level.
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Folly Beach and James Island Area
Projected Change in Marsh versus water Base versus 2100
(IPCC Mean of 39 cm)
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http://www.slammview.org/
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Folly Beach and James Island Area
Projected Change in Marsh versus water Base versus 2100
(IPCC Max of 69 cm)
iy SR :

http://www.slammview.org/




g Cape Romain National Wildlife Refuge
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Cap}lsland
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Birdilsland (historical)

> 75% of the Refuge is < 10 ft above MSL



Percent of Refuge lost under different sea level rise scenarios
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Oyster Reefs in Cape Romain Area
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Conclusions

A We will have to deal with increasing coastal erosion
problems on our beaches

A If retreat is not an option, nourishment needs to be done
A In a way that minimizes long term adverse ecological eff
A Brings new sand into the active beach system

A Effects of sea level rise on our marsh wetlands uncertain
A Could be significant losses if sedimentation rates too lo
A Too much shoreline becomes armored

A Oyster resources should be fairly resilient
A Unless marshes and sediment beds are destabilized

A Fate of threatened/endangered species uncertain






Projected Sea Level Rise

Charleston, SC 3.15 +/[-0.25 mmlyr

0.60 Source: NOAS

- Wonthly mean sea level with the
awverage seasonal cycle remowved
0 45— 1 Lineartrep,d 00000 | - — — & — =@ — & & & - — — - - o — — — — — — — — - —
' —— Upper 95% confidence interval ]/ ft b 2050
Lower 95% confidence interval =a Frox /2
0.30 - PP y
0157
0
£ 0.007
=
0,157
0.30-F
-0.457
-0.60 T | T T

1 I 1 1 I I I | I | | | | 1 I | I
s 7 r s Iy A rs 7 7 r ry 7 & 7 s & 7 r & 7

e, B, B, O CHRCIC CRRCNIECN %, “E:% ‘E’% 5,
%, % % o %c: %o 1%?9 ‘%-\c: %r:? Yo ‘%a ‘%-;::' ‘%E?E? Yo % Yo ‘%é?c: ‘%ﬁﬁ:ﬁ ‘?%?o o %% Yo @

‘o “o - {2



Beaufort and Sea Islands
Projected Change in Marsh versus water Base versus 2100
(IPCC Mean of 39 cm)
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Folly Beach and James Island Area
Projected Change in Marsh versus water Base versus 2100
(IPCC Mean of 39 cm)
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Folly Beach and James Island Area
Projected Change in Marsh versus water Base versus 2100
(IPCC Max of 69 cm)
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Beaufort and Sea Islands
Projected Change in Marsh versus water Base versus 2100
(IPCC Max of 69 cm)
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