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Kiawah Conservancy Research Projects

Groundwater Table Study (TOKI funded)

Begin investigating the groundwater table on Kiawah Island and establish a
long-term monitoring effort. Cooperative effort with Dr. Tim Callahan, Chair,
College of Charleston’s Geology Department. Currently in Phase II.

Marsh Vulnerability Study (TOKI funded)

Investigate changes in marsh vegetated shoreline position over time and produce
maps to plan restoration efforts. Cooperative effort with Dr. Norm Levine,
Director, College of Charleston’s Santee Cooper GIS and Lowcountry Hazards Lab.
Currently in Phase II.

Resilience Project (NFWF ECRF 2019)

Community engagement and environmental planning project focused on
obtaining consensus on the future use of nature-based solutions on Kiawah
Island. Funded by the National Fish and Wildlife Foundation to pave the way for
future restoration projects.



Groundwater Table Study

Objectives

Phase I (2020)

- Establish a series of monitoring wells (21)
for long-term studies on groundwater

« Collect data on groundwater elevation and
salinity

Phase II (2021)
« Continue monitoring efforts

« Investigate contributions to salinity
« Study relationship between ponds and
groundwater

Purpose: water resources planning / water budget,
monitoring of maritime forest resources
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Groundwater Monitoring Wells (n=21)
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Open Water Level Monitoring Wells (n=3+)
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Figures B-1 (top) & 62c (bottom) from USGS Circular 1262 (Barlow, 2003)



July Low Tide Saltwater Influence

o »

1"
W
-

Kiawah Islanda*®

..
Seabrook

I'sland

Saltwater Above Ground Low Tide

Value
5.91005

. 0.00119913




July High Tide Saltwater Influence
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Saltwater Above Ground High Tide

Value
8.01835

1.66893e-05



Site Settled Salinity Unsettled Salinity General Salinity

e mg/L (NO3; CI) mg/L (NO-3; CI)
Ofter Island (0.2278);95233%) (0.2%2?@521%) 0.2 ppt
168 Bluebill (0,12’6%539.;4%%) (0.136%A§:959..Z(’)Z%) e
119 Ocean Course e e 33 ppt
SIHOystenRake (0.2%02;69'3;78%) (0.2915)?52729%) 0.9 ppt
ERn—
765 Curew
225 Sea Marsh (0,122;89'3882%) (0.232?9.;‘.777%) R
108 Flyway (0.526;);553474%) (0.9}53);55;.092%) 0.2 ppt
132 Halona SR e 1.8 ppt
107 Marsh i asomon 29,
6 Eugenia 293.78 223.92 0.3 ppt

(0.47%; 99.53%)

(0.71%; 99.29%)



Marsh Vulnerability Study

Objectives

Phase I (2020)
- Understand historical changes to the
marsh

- Catalogue structures near marsh
(bridges, docks, bulkheads, etc.)

Phase I1 (2021)
Capture current conditions within the
marsh

Conduct vulnerability analysis (UVVR)
Map marsh vegetative communities

Purpose: vulnerability analysis, restoration
planning, data for Marsh Management Plan




Digital Shoreline Analysis System
DSAS (USGS)”

Comparison of shoreline changes over time from reference
using DSAS, a similar process to using AMBUR™

-

* Thieler, et al. (2009). (No. 2008-1278). US Geological Survey.

** Jackson et al. (2012). Computers & Geosciences, 41, 199-207.
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Phase Il products

* Mapping of conditions
recommended by SCDNR

e Landcover (1x1m resolution)

* Unvegetated-vegetated Marsh
Ration (UVVR)

Aerial Imagery over Marsh Island Park



Vessel Traffic — Automatic Identification System (AlS)

Assess the intensity of wave action
on marsh vegetated shorelines

Recommended by SCDNR" to assess
boat traffic and its affect on
shoreline erosion

vesselgroup
Fishing
Other

— Passenger
Pleasure

Tow

* Sanger, D et al. (2015).




Vessel Traffic — Automatic Identification System (AlS)

G

Assess the intensity of wave action
on marsh vegetated shorelines

Recommended by SCDNR" to assess
boat traffic and its affect on
shoreline erosion

Boat Wake Energy
1 High

1 Medium

1 Low

* Sanger, D et al. (2015).




Escarpment Height

Understand the physical conditions
of creek shorelines, as
recommended by SCDNR®

Developed using the 2017 DEM
from SCDNR

Escarpment_Height

<0.600000
® <2.413990

* Sanger, D et al. (2015).



Creek Bank Width

Understand the physical conditions
of creek shorelines, as
recommended by SCDNR®

Developed using the 2017 DEM
from SCDNR

Bank_Width

@ <5.000000
<242.800329

* Sanger, D et al. (2015).




Mean Bank Slope

Understand the physical conditions
of creek shorelines, as
recommended by SCDNR®

Developed using the 2017 DEM
from SCDNR

Average_Edge_Slope
@ <16.000000

@ <30.000000
£37.057529

* Sanger, D et al. (2015).




Aerial Landcover

1 x 1 meter resolution

Differentiate habitat types and
vegetative communities

B Canopy

B Impervious Surfaces

- Open Water

B Shrub Thicket

! Sand and Dunes

B Spartina

B Mixed Vegetation

I Black Needlerush
Beach and High Marsh
Grass and Groundcover




Aerial Landcover

1 x 1 meter resolution

Differentiate habitat types and
vegetative communities

Canopy

Impervious Surfaces
Open Water

Shrub Thicket

Sand and Dunes
Spartina

Mixed Vegetation
Black Needlerush
Beach and High Marsh

Grass and Groundcover







Unvegetated-Vegetated Marsh Ratio (UVVR)

Vulnerability analysis
of marshes using
aerial imagery "

Most Bl -7.487014 - -4.448508
vegetation | -4.448507 - -2.943265
B 2943264 - -2.222172
B -2.222171 - -1.678951
B -1.673950 - -1.220476
B -1.220475 - -0.777498
B -0.777497 - -0.296883
I -0.296882 - 0.237953
B 0.237954 - 0.877589
B 0.877590 - 1.631029
1.631030 - 2.715522
Least 2.715523 - 4.342327
Vegetation 4.342328 - 6.805461

* Ganju, et al. (2017). Nature communications, 8(1), 1-7.



Unvegetated-Vegetated Marsh Ratio (UVVR)
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Vulnerability analysis
of marshes using
aerial imagery *

Most B 7487014 - -4.448508
vegetation | -4.448507 - -2.943265
B 2943264 - -2.20172
Bl -2.222171 - -1.678951
B -1.678950 - -1.220476
B -1.220475 - -0.777498
Bl -0.777497 - -0.296883
I -0.296882 - 0.237953
B 0.237954 - 0.877589
B 0.877590 - 1.631029
B 1.631030 - 2.715522
Least 2.715523 - 4.342327
Vegetation 4342328 - 6.805461

¥
Kiawat tefand

* Ganju, et al. (2017). Nature communications, 8(1), 1-7.



Unvegetated-Vegetated Marsh Ratio (UVVR)

L

Vulnerability analysis
of marshes using
aerial imagery *

Most Bl -7.487014 - -4.448508
vegetation | -4.448507 - -2.943265
B 2943264 - -2.222172
B -2.222171 - -1.678951
B -1.678950 - -1.220476
B -1.220475 - -0.777498
B -0.777497 - -0.296883
B -0.296882 - 0.237953
B 0.237954 - 0.877589
B 0.877590 - 1.631029
1.631030 - 2.715522
Least 2.715523 - 4.342327
Vegetation 4.342328 - 6.805461

* Ganju, et al. (2017). Nature communications, 8(1), 1-7.



Coastal Resilience North carolina Find address or place
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Resilience Project (NFWF)

Objectives

Community project to Address Barriers to Coastal
Resilience

Collaboration with stakeholders on Kiawah Island to
strategize and prioritize resilience projects

Develop a document outlining nature-based
solutions for Kiawah Island

Phase | — Interviews with staff from key stakeholder

organizations

Phase Il & Ill — continued discussions and review of
potential nature-based solutions




Comprehensive Approach

Groundwater

Project

Seasonal dynamics of
groundwater resources

Site conditions

Restoration
Potential

Marsh

Project

Changes in the marsh overtime
and current marsh conditions

Discuss nature-based practices and
plan site-specific restoration projects

NFWF
Resilience
Project

Future Habitat
Restoration
Projects



HOW GREEN OR GRAY SHOULD YOUR SHORELINE SOLUTION BE?

Shorelines Coastal Str;

3 " )
SILLS - BREAKWATER-  REVETMENT
Parallel to {vegetation Lays over the s
vegetated optional) - Offshore  of the shorel
shoreline, reduces structures intended and prot
wave energy, and  to break waves, from erc
prevents erosion.  reducing the force  waves. S
Suitable for most  of wave action, and  sites with
areas except high  encourage sediment hardened shore
wave energy accretion, Suitable  structures.
environments. for most areas.

Figure 1.1. NOAA’s “Coastal Shoreline Continuum and Typical Living Shorelines Treatments” (https://www.
fisheries.noaa.gov/insight/understanding-living-shorelines).
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Figure 3.3. Overhead (left) and cross section (right) of a typical bagged oyster shell reef design with shell
bags placed atop wood pallets.



