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EXHIBIT A



Pawleys Inlet Migration and Erosion

Impacts — Preliminary Assessment

Prince George Community Shoreline

Greorgetown County, South Carolina
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C

Executive Summary: Itis my professional opinion that the rapidly accelerated erosion on the
northern end of Prince George is being caused by the recent Pawleys Island nourishment.

1.0 Introduction and Background

Applied Technology and Management [(ATM) has completed an assessment of the ongoing southern
migration of Pawleys Inlet its associated erosion impacts in Georgetown County, South Carolina. The
recent 2019/2020 Pawleys Island beach nourishment has dramatically increased the rate of southerly
migration of the inlet which has exacerbated erosion on the northern end of Debidue Island along the
Prince George Community shoreline. This observed pattern of increased inlet migration and accelerated
erosion is already significantly affecting the northern Debidue 1sland shorefine and will continue to
negatively impact several oceanfrant lots in the Prince George Community neighbarhood (see Figure 1).
Roadways, utility lines, and other infrastructure are also at risk.

ATM's assessment included a compilation and review of recent and historic aerials and shoreline
infarmation, and a site recannaissance of existing conditions. Relevant previous studies related to
Pawleys Inlet and nourishment project information were also reviewed.

Debidue Istand north end
[Prince George Community)

Pawleys Creek

Pawleys
Spit

Figure 1. March 17, 2022 Oblique Aerial Imagery of Pawleys Inlet and Erosion along Study Area
Shoreline along north end of Debidue Island {outlined in red)
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, SC

2.0 Project Setting

Pawleys Inlet Is an unstabilized inlet that separates Debidue Island, to the south, from Pawleys Island, to
the north. Figure 2 presents an overview of the study area. The focus area for this assessment is oh the
affected shoreline along the backside of the inlet and the northern end of Debidue Island, within the
Prince George Community neighborhood.
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Figure 2. Study Area and Surrounding Features Overview (April 2021 Aerial Imagery).
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, sC

3.0 Long-Term Movement and Recent History Overview

Pawleys Inlet has migrated over the years within a well-defined range. As with most migrating inlets in
the region, the inlet can naturally migrate south and then relocate north with a natural breach of Pawleys
spit. While natural breaches of Pawleys spit occurred prior to the nourishment project, the nourishment
project has fortified the spit where a breach (and relocation of the inlet to a more favorable location) is
highly unlikely. The nourishment has also significantly increased the size and southern growth/migration
of Pawleys spit. Additionally, there is little to no vegetation on the spit to help stabilize the sand, making
for an immensely variable coastal shoreline feature.

The recent Pawleys Island nourishment placed over 1.1 million cubic yards of sand and net sediment
transport in the area is to the south. Therefore, the majority of this newly placed sand is spreading south
and increasing the southern migration of Pawleys Inlet which in turn has caused unprecedented erosion
along the Prince George shoreline. The inlet is currently well south of the 100-year range of locations.

The recent nourishment was 5x larger than any other nourishment on Pawleys Island in history. This
newly introduced material represents a shock to the littoral system. The project area is still equilibrating
to this huge influx of sand and this effect should last several more years,

4.0 Inlet Migration - Timeline

Pawleys Inlet has a well-dacumented history of inlet migration. In general, the inlet migrates south until
a breach of Pawleys spit occurs. Once a breach occurs, the inlet is naturally relocated to a more northern
location. Aerial imagery showing progression of the inlet dating back to 1977 are provided in Appendix A.
A 2010 inlet management zone technical report from Coastal Science and Engineering (CSE) is provided in
Appendix B. The CSE report describes the inlet migration of Pawleys Inlet in great detail over ~140 years.
CSE studied numerous available aerials and charts dating back to 1872 and found that Pawleys Inlet moves
south at ~20 to 40 feet per year over the long-term.

41  ~2000 to 2018 (Pre-Nourishment) Conditions

The USACE began studying a Coastal Storm Damage Reduction {CSDR) project for Pawleys Island over 20
years ago and published a 2004 report for Pawleys Island:
USACE. 2004. Feasibility report for hurricane and storm damage reduction at Pawleys Island, South
Carolina. USACE, Charleston District, South Carolina, PW/ 010608, 55 pp + appendices A-l.

This report was for a USACE-sponsored nourishment for “666,400 cy. At the time, this represented a
substantial unit fill quantity where approximately 85 cubic yards would be placed per linear foot of
shoreline. The previous 1998 project placed approximately 20 cy per linear foot. The USACE
recommended plan was optimized around a 9-year periodic nourishment cycle through the 50-year period
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, SC

of analysis. In comparison to the recent 2020 nourishment, the USACE recommended volume is about
half the size of the recently placed sand and over 5 times larger than the 1998 nourishment project.

Besides the large project volume proposed by the USACE, a small terminal groin structure was included
on the southern end of the island to reduce sand losses/migration to the south (towards Pawleys Inlet).
An excerpt from the USACE report is shown below.

Issues associated with this part of the study area offset this constraint. The existlng
erosion rate spacific to the length of the southern spit below existing groin no. 1 is high
enough to justify some means of stiuctural protection to pravide stability for the south
end parking lot and the length of heach immediately seaward of the parking lot.
Although not in the Federa) interest due to CBRA restrictions, a short groin structure no
lenger in length than the existing groins would serve to provide this stability and, at the
same time, allow for continued downdrift movement of material through Pawleys inlet.

Figure 3: Excerpt from the USACE Pawleys Island Report noting that southerly sand transport is to be
expected.

The USACE experienced delays and other red-tape in fully funding the construction of this project and the
Town of Pawleys Island chose a non-USACE project option that was primarily town funded (note that the
non-USACE project qualifies as a FEMA “engineered beach” mitigation following any upcoming major
storms).

Following the issuance of the 2004 report, the southern portion of Pawleys Island continued to suffer from
relatively severe erosion. As seen in the 2006 OCRM State of the Beaches document:
“The dune that protects the public parking area has been chronically eroded for the past few
vears and has been rebuilt several times by emergency sand-scraping. This large public
parking area, one of the few areas providing good public beach access in Georgetown
County, is in jeopardy.”

In approximately 2008, Georgetown County made the decision to assess this terminal groin Idea
independently of the USACE. One major reason for this assessment was that the dune fronting the
parking lot on the southern end of Pawleys Island was eroding rapidly and affecting the use of the public
parking area.

ATM was subsequently contracted by Georgetown County on a small terminal groin assessment at the
southern edge of the Pawleys Island public parking lot. Following the assessment, permitting was
pursued. A required element of groin projects in South Carolina is a downdrift impact assessment.
Downdrift of the groin project is to the south (based on net sediment transport}. This downdrift impact
assessment included Pawleys spit, Pawleys Inlet, and the Prince George shoreline south of Pawleys Inlet.
Development of a downdrift post-project monitoring program was also required for the groin and
nourishment project. Overall, the small groin and nourishment system was shown to have negligible
impacts on the Prince George shoreline however Prince George did reach out to CSE for an independent
review of the terminal groin project as well as a general overview of the migration of Pawleys Inlet.

CSE developed a few letters and reports on their independent downdrift impact including the 2010 report
included in Appendix B titled:
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C

CSE 2010. Historical Changes to Pawleys Inlet and a Conceptual Plan for an Inlet Management Zone,
Pawleys Island, 5C. Technical Report to the Town of Pawleys Island, South Carolina; CSE, Columbia,
5C,59pp.

CSE’s findings were that the proposed terminal groin project would have an “immeasurable” effect on
the Prince George shoreline however CSE found that the inlet was well south of its historic range and
proposed the development and implementation of an inlet management zone in order to minimize
extreme fluctuations which can lead to extreme erosion. Figure 4 presents CSE’s recommended Inlet
Management Corridor from that report. A historical inlet corridor is also shown.

Historical Inlet . Recommended
Corridor i 0let Corridor

;IGURE 1. Pawleys Inlet In March 2006 showing the area from Groin #1 (Iabeled Existing Terminal Groin) lo an existing grain al the northern end of Bebidue Island. For
e past 60 years, with ane exceplion, the infel has ramained within the indicaled historical corridor. Hurricane Hugo (September 1989) breached Pawdeya spil 2,200 ft north
sfine lerminal graln and shified the inlet unl it was ciosed in Oclobar 1989, CSE {letter from TW Kana to H Faison dated 4 September 2009) racommanded a narrowes inlel
torrider be dasignated for purposes of avolging encroachment on exising development. Area ‘P is an abandaned former channel. An incipient channel through the spil
ks gvidant in the erea above the word “corridor ™ {Phota courtesy of SCONR)

Figure 4: Inlet Management Zone Excerpted figure from 2010 CSE report.

This inlet management zene was never implemented however it is currently needed. ATM agrees with
CSE’s findings on the inlet management zone concept and the 2010 CSE inlet corridors are shown on
several figures later an in this report.

Pawleys Spit Breaching Potential

CSE believed there was potential for a breach or new channel to the north along Pawleys spit at the time.,
An excerpt from the 2010 repart:
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C

In the case of Pawleys spit, breach polential is reduced in relation to the position of the
inlet. When the inlet is in a northerly position, the tidal prism of the Pawleys creek system
discharges more efficiently because of the shorter path of the infel. The faster storm tide
levels in the marsh return o normal, the shorter the time over which a new inlet can scour
through the spit. While the most hydraulically efficlent location for Pawleys Inlel would be
in the vicinity of groin cells 6 or 7 (see Fig 11), such a location Is impractical given tha
development. Continuing vulnerability of Pawleys spit 10 a breach event points to the
need for a breach contingency plan such as some states have contemplated (eg ~ USACE
1996).

Figure 5: 2010 CSE excerpt on breaching of Pawleys spit and need for a plan related to management
of the inlet location.

Georgetown County ultimately did not pursue the terminal groin project and the USACE funding for the
Pawleys project was not allocated until a few years ago.

In the meantime (2011 to 2018), Pawleys Island continued to experience erasion and performed sand-
scraping In 2017/2018 and when needed in response to major storm events (when sand-scraping is
allowed by OCRM and the USACE).

The beach system has changed dramatically since the infusion of 1.1 million cubic yards in 2020, including
increased inlet migration to the south and a much more robust Pawleys spit that has little chance of
breaching naturally.

4.2 2019 Pre-Nourishment Inlet Conditions

Figure 6 presents a September 2019 aerial and approximate mean high water (MHW} line showing pre-
nourishment conditions around the inlet. The historic inlet corridor and the recommended Inlet corridor
from the 2010 CSE report are also shown for reference, As the 2019 aerial shows, the inlet was south of
the recommended inlet corridor location but within the historical inlet corridor. Also note that Pawleys
Spit is much more likely to breach (and shift the inlet north) in this pre-nourishment aerial when compared
to post-nourishment aerials.
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C
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Figure 6: September 2019 Pre-Nourishment Aerial and MHW Line. CSE 2010 Historical and
recommended inlet corridors also shaown (refer to Figure 5 and Appendix B).

4.3  2019/2020 Pawleys Island Nourishment Project

The recent Pawleys Island nourishment was a Town-sponsored beach renourishment project that placed
1,132,420 cubic yards (cy) of sand between Pawleys Infet public parking lot at the south end and ~3rd
Avenue near the north end between October 2019 and March 2020. Approximately half of the project
material was placed along the southern shoreline of Pawleys Island {Reach 1). Fill volumes ranged from
20 cy/ft to 130 cy/ft over the entire project shoreline, with the greatest berm widths being constructed in
Reach 1 where, on average, ~120 cy/ft of material was placed. Figure 7 presents pre- and post-
nourishment oblique aerials in Reach 1 near Pawleys Inlet.
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, SC
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FIGURE B.2 [pape 1 of 6).  August 2012 [UPPER] and June 2021 JLOWER] images of Reack 1 at Pawleys

sland (SC}. Pawieys Inlet and Debidue Island are in the background. [all images 2aken by D. Giles]
Figure 7: Excerpt from CSE 1-yr post project monitoring report showing pre- and post-nourishment
conditions along the southern end of Pawleys Island looking south towards Pawleys Inlet and Debidue
Island. ~575,000 cy (~120 cy/ft on average) placed along the Reach 1 shoreline.
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C

In the 1-year post-project monitoring report, the most significant losses of sand were documented at the
southern end of Pawleys Island (see excerpt below), and this material is moving downdrift (southward} as
evidenced by the significant accretion in the 1-year post-project surveying at the southern-most survey
transect on Pawleys spit, closest to the inlet and ~2,300 feet south of the limits of the 2019 project
template {see Figure 9).

CSE Is pleased to enclose the Year 1 Post-Project (2021) Monitoring Report for the 2020 Beach
Restoration project at Pawleys Island.

Between Aprlt 2020 and June 2021, ~76,500 cubic yards {cy) of sediment was lost along the project area
above -18 ft NAVD. This is equivalent to an average unit volume decrease of ~4.7 cubic yards per foot
{cyfft), or approximately 5 ft of landward horizental shoreline movement. Most of these losses were
concentrated between groins 1 and 8, near the southern portions of the fill template area, This part of
the fill template featured higher unit volumes placed via dredge, so relatively high losses are expected
following nourishment completion. As the template equilibrates to natural background wind and wave
conditions, the relative severity of these losses compared to other reaches is expected to decrease.

Figure 8: losses near the southern end are going south to inlet.
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Aug 2018 15.2 7143 7295
Oct 2018 97 6978 275
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Figure 9: Excerpt from CSE 1-yr post project monitoring report showing the southernmost survey
transect. Note Pawleys spit is clearly gaining material as the nourishment sand is moving south
towards the inlet and Debidue Island.
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C

Note that CSE post-project monitoring does not discuss inlet-related shoreline erosion an Debidue
Island.

4.4 2021 Post-Nourishment Inlet Conditions

An April 2021 aerial and mean high water line {approximately 1-year post-nourishment) is shown on
Figure 10. The 2019 MHW line is shown for reference, illustrating the significant widening and iengthening
of Pawleys spit as a result of the nourishment and the downdrift spreading of the project material. The
spit and inlet migrated south ~400 feet and, due to the nourishment, Pawleys spit is over 500 feet wide
and nat fikely to breach naturally. In April of 2021, the inlet had moved south of the historic inlet corridor,
MHW erosion along the Prince George shoreline has been much worse over the last year.

i,

|
| e ———————— i,
Fa Sphl = : H
: — i :

-_.-"' - .i"'
-
CEE Recommended o 5
Corridor
CSE Historle Corridor
Legend

— APFE202T ~MHW Line
mims Sep2019 ~MHW Ling

Figure 10: April 2021 {Post-Nourishment} Aerial and MHW Line. 2019 Pre-Nourishment MHW Line
also shown for reference, Note significant growth and movement of Pawleys spit towards the Prince
George Community shoreline since the nourishment project.

4.5 2022 Existing Conditions

ATM visited the site in March of 2022 to assess existing conditions of the inlet and surrounding shorelines.
A geo-referenced drone aerial image obtained during the site visit is shown on Figure 11. Approximate
mean high water lines from March 2022 and April 2021 are also shown. Ground photos of site conditions
are provided on Figure 12.
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shareline, Georgetown County, 5C

As Figure 11 shows, Pawleys Inlet continues to migrate south and is causing extreme erosion and dune
scarping along the Prince George shoreline. Over 300 feet of erosion was observed in less than a year and
the Pawleys Island nourishment sand continues to spread south. The infet has moved 200-300 feet south
since April of 2021 {much faster than normal migration rates of ~40-75 ft/year) and is now well south of
the historic inlet corridor,

Mature dune and upland vegetation (including large trees) have eroded and significant losses in sediment
volume and beach/upland habitat have occurred. Over 5 acres of dry beach and vegetated dune were
lost between April 2021 and March 2022. Much of the observed dune and vegetation loss occurred in the
last 6 months. The ground photographs show the extreme scarping and mature vegetation loss taking
place on the Prince George shoreline. Based on the observed scarping conditions and using the April 2021
and March 2022 aerial shorelines, it is estimated 50,000 cy to 75,000 cy of material has been lost on the
Prince George shoreline.

C5E Recommended Corridor

.

Legend
March2022 ~MHW Line

= Aprii2021 -MHW Line

Figure 11: March 17, 2022 Existing Conditions Drone Aerial and MHW Line. April 2021 Post-
Nourishment MHW Line also shown for reference. Note significant erosion along Prince George
shoreline and substantial southerly inlet movement.

Additionally, the northern-mast grein on Debidue Island is now partially exposed at its seaward end due
to this erosion (see photo and aerial). The exposed portions of the timber groin are in marginal to poor

A Geosynte Company
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C

condition and it is doing little to trap sand in place along the Prince George Community shoreline. It is
anticipated with the continued erosion caused by the inlet this groin will soon be fully exposed, severely
damaged, and become entirely non-functional.

w

Exposed timber groirt Significant scarping and
dune vegetation loss

dite to recent erosion

! d
" B ] . e
timber groin wave e
- A
c:..rertupplng ‘

o
4 - \
4

o ..'.._I ([ e

=

Significant scarping and

Dead vegetation
dune vegetation loss £

Lnnking NW toward dune, Upland and Beach Bridge Rd . &
Figure 12; Slte shorelme exnstmg condmons along north end of Debldue tsland (March 17 2022) Note
extreme scarping (8-10 ft high), vegetation loss, and exposed timber groin in marginal to poor condition.

As mentioned previously, Pawleys spit is much larger and very wider since the nourishment. No breach is
likely as a result and continued southern migration of the inlet is expected. The southern-most groins on
Pawleys Island are currently “not working” as they are completely buried and nourishment material is
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, 5C

readily migrating southward. Therefore, without an engineered relocation of Pawleys Inlet,
unprecedented erosion along the Prince George Community shareline will continue.

Based an the calculated inlet movement and shareline erosion between the two most recent aerials,
shoreline conditions were extrapolated to predict future conditions for 2023 and 2025 (1-year and 3-year

projections, respectively) shown in the following sections.

4.6 1-Year Prediction

Future Erosion
Bulkhead (red arrows)

Legend L

-+.- Projected March 2023 ~MHW Line |
Marcn2022 ~MHW Line

—— April2024 ~MHW Line

Figure 13: 2023 Predicted MHW shoreline (white). 2021 and 2022 MHW shorelines shown for
reference.
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Pawleys Inlet Migration & Impacts - Preliminary Assessment
Prince George Community Shoreline, Georgetown County, SC

47 3-Year Prediction

Bulkhead
|
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|
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... | Projectod 2025 |
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| CSE Historle Corridor

P
=3x=3 Projected March 2025 ~MHW Line ;
Projected March 2023 ~MHW Line

— March2022 ~MHW Line 200 Wo 0 200 IDF“I
1

Figure 14: 2025 Predicted MHW shoreline (white). 2022 MHW shoreline and 2023 predicted MHW
shoreline shown for reference.

The predicted 2023 and 2025 shorelines shown above represent future conditions if no action is taken to
relocate the inlet. Pawley’s inlet will continue migrating southward resulting in continued detrimental
erosion to the dry upper beach and vegetated dune system along the north end of Debidue Island. It is
estimated at least another 4 acres of dry beach and vegetated dune will be lost by 2023,

The timber groin along the Prince George shoreline may help to slow erosion some, however, this is
expected to fail soon as the inlet moves closer bringing eroslon and damaging conditions directly to the
timber structure. The timber groin is decades old and the seaward portion is in very poor condition while
wave overtopping along the entire groin structure has already occurred. Unmitigated erosion will cause
further loss of mature upland vegetation by 2023 and will begin affecting habitable structures potentially
by 2025. By 2025, Pawley’s Inlet is predicted to be located over 800 ft south of the historical inlet corridor
limit. The timber groin structure is expected to completely fail by 2025.

In summary, the recent Pawleys Island nourishment project has caused unprecedented erosion along the
Prince George Community shoreline, The inlet is currently well south of any locations over the last 100
years and has eroded/destroyed mature trees and vegetation which had existed for decades. As a result
of the Pawleys Island nourishment, Pawleys Inlet will continue its accelerated southerly migration and
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Pawdleys Infet Migration & Impacts - Preliminary Assessment

Prince George Community Shareline, Georgetown County, SC
Pawleys spit will not breach naturally anytime in the foreseeable future, Accelerated erosion along the
Prince George Community shoreline is expected to continue over the next few years and will result in
significant losses of mature dune systems, upland habitat and even habitable structures.
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SYNOPSIS

Pawleys Inlet (South Carolina) is an unstable, migrating inlet that has shifted position,
impacting the developed shorelines of Pawleys Island and Debidue Beach, as well as the
mainland shore adjacent to the channel. CSE has recommended establishment of an inlet
management zone {IMZ) at Pawleys Inlet to reduce the impacts of channel migration on
developed property. Preliminary 1o developing an IMZ with input from affected communi-
ties, this report presents the history of inlet changes since 1872 and offers a prognosis on
future conditions if no action is taken. The history is based on historical maps, aerial
photographs, and miscellaneous surveys.

Pawleys Inlet was situated near present-day Pritchard Street in 1872. Between 1872 and
1939, it migrated south 3,800 feet (it), an average of ~56.6 feet per year {ft/yr). The first
vertical, aerial photograph in October 1939 shows the end of Pawleys spit terminating be-
tween present-day Groin #1 and Groin #2. The inlet continued to migrate south until 1969
when it reached a point ~2,400 ft from present-day Groin #1. During the period 1939 to
1969, its average rate of migration was ~81.5 ftfyr.

A northeast starm in July 1969 breached Pawleys spit and shifted the inlet ~1,500 ft north
to the area near the present-day county parking area on the south side of Groin #1. Be-
tween 1969 and Hurricane Hugo in September 1989, Pawleys Inlet resumed its southerly
migration, moving over 200 fi/yr during the mid 1980s. Rapid, southerly migration rates
correlated with northeast storms which erode Pawleys Island and accelerate longshore
transport, the process moest responsible for southerly spit growth and inlet migration.
Hurricane Hugo breached Pawleys spit between Groin #4 and Groin #5 (~2,200 ft north
of Groin #1). After emergency breach closure in October 1989, the inlet resumed its
course, discharging about 2,500 ft south of Groin #1.

Pawleys spit and the attached shoals of the inlet were used as a borrow source for beach
nourishment projects in 1990 and 1999. These projects recycled sand back to Pawleys
Istand and shifted the channel north (or reduced its southerly migration and encroachment
on Debidue Beach). Between February 1999 and March 2008, the channel entrance was
centered between ~1,500 ft and 2,000 ft from Groin #1. During the past two years, the
intet has shifted over 500 ft south and is once again encroaching on developed property
at the northern end of Debidue Isiand.

Coastal Sciencs & €ngineerng (C5€) : Historical Ghanges at Pawleys Inlet
August 2010 - Technical Report [2327) Pawleys {sland, Soulh Carolina
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The analysis herein indicates that Pawleys spit from Pritchard Street to Pawleys Inlet
remains exceedingly vulnerable to a breach event because of its fow elevations, narrow
width, and inadequate dune volumes. The presence of groins along much of the spit does
little to reduce the breach threat. Water levels associatled with 10- to 20-year return-
period storms (or greater) are considered sufficlent to initiate breach events north or south
of the county parking area. Further, the history of breaching suggests at least ane breach
event can be expected every 10-20 years.

The threat of a breach anywhere along the spit, including through the groin field and
existing development, increases as the inlet shifts south. This is due to the fact that the

tidal flows become less hydraulically efficient as the channel (behind the spit) is elongated. -

Lower efficiencies cause the lagoon tide to remain higher after storm surges peak. This
creates more favorable conditions far the lagoon surge level to exceed the ocean tide
level. ltis the ditference in elevation between the lagoon tide and ocean tide which gen-
erates the flows that produce spit breaches such as the event during Hurricane Hugo
(between Groins #4 and #5).

The present analysis also indicates that Pawleys Inlet has a more favorabie impact on the
county parking area when it is positioned approximately midway between Groin #1 and
Prince George. This is because the seaward shoals of the inlet function like a groin,
trapping and retaining an updrift “fillet" (wedge of sand) which widens the dry beach. The
favorable impact of the inlet fillet shifts with the channel and therefore diminishes along
the county parking area when the inlet is near its southernmost point.

This report offers a series of recommended steps for implementation if an IMZ for Pawleys
Inlet (see Section 4.2 on page 31). CSE recommends an initial forum with community
leaders and property owners (ie — Town of Pawieys Island, Georgetown County, University
of South Carolina, and Prince George Community Association) to discuss the issues
associated with Pawleys Inlet and develop a mutually acceptable conceptual plan. mple-
mentation of an IMZ will require approval from state and federal regulatory and resource
agencies.

Coostal Sclence & €nginerring (C5€) i Historical Changes at Pawleys Inlet
Augusl 2010 - Technical Reporl [2327] Pawleys Island, South Carolina
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1.0 INTRODUCTION

This report is prepared in connection with a conceptual plan to establish an inlet manage-
ment zone (IMZ) at Pawleys Inlet (Pawleys Island, South Carolina). The Prince George
Community Association Inc (PGCA) noted severe encroachment of Pawleys Inlet along
community properly in 2009. CSE oftered an opinion on the erosion and its relation 1o a
plan for construction of a terminai groin at the southern beach access on Pawleys Island
(ATM 2009). Appendix 1 includes a copy of CSE’s opinion along with a conceptual plan
for limiting Pawleys Inlet to an ~1,100-foot (ft) corridor (Fig 1). In recent historic times, the
inlet has shifted over an ~2,800-ft corridor between the Pawleys Island groin field and
Prince George. This does not include the 1989 breach of Pawleys spit which occurred
~2,200 ft north the county parking area.

The basic purpose of an IMZ is to establish a set of parameters by which a particular inlet
is maintained so that adverse impacts along adjacent shorelines are minimized. Inlet
management can range from a passive approach tofotal control. Where therg is no devel-
opment, a passive approach could entail designating a long length of coastline free of
development over which an unstable inlet is allowed to migratle. Where there is dense
development near an inlet, the channel may be stabilized via jetties and a sand-bypassing
plan implemented. This is a practice that has been applied in some Fiorida inlets (eg -
FLDEP 2000). Between these ends of the management spectrum are a range of alternate
approaches depending on the specific setting.

While the state of South Carolina has not formally established inlet management plans for
any inlet, it recognizes fundamental differences between stabilized and unstabilized inlets
under the Beach Management Act. Regulations establish lines of jurisdiction ("baselines”
and “setback lines”) based on inlet and shoreline movement over the previous 40 years
(cf — SCCC 1892), Many South Carolina inlets are deep and positionally stable (Fitz-
Gerald et al 1978), being anchored in ancestral river channels (eg — Dewees Inlet, Stono
Inlet, North Edisto Inlet). However, a number of smali inlets have a history of migration
and breaching (Hayes 1977) which causes their channels to shift over a corridor many
times greater than their channel widths (eg — Midway Inlet, Pawleys Inlet, and Captain
Sams Inlet).

Historical Changes al Pawleys Inlel
Pawleys Island, South Carolina

Coastal Sdlence & Engingering ((S€)
August 2010 - Technica! Report [2327)
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HISTORICAL INLET CORRIDOR
= ~2,500 FT

FIGURE 1. Pawleys Inlet in March 2006 showing the area from Groin #1 (labeled Existing Terminal Groin) to an existing groin at the northern end of Debidue Island. For
the past 60 years, with one exception, the inlet has remained within the indicated historical corridor. Hurricane Hugo (September 1989) breached Pawieys spit 2,200 ft north
of the terminal groin and shifted the inlet until it was closed in October 1989. CSE {letter from TW Kana to H Faison dated 4 September 2009) recommended a narrower inlet
corridor be designated for purposes of avoiding encroachment on existing development. Area 'P* is an abandoned former channel. An incipient channel through the spit
is evident in the area above the word “corridor.” {Photo courtesy of SCONR)
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Some of the bigger challenges in coastal zone management (CZM) are associated with
small migratory inlets such as Pawleys Inlet. Breach events as well as inlet encroachment
on downdrift shorelines has created recurring problems. Prior to 1988, it was possible 10
deal with channel encroachment using hard structures. However, under South Carolina’s
Beach Management Act (SCCC 1992), hard solutions to erosion are severely restricted
in favor of soft solutions such as wider development setbacks or periodic inlet relocation
(Kana 1989, Kana and McKee 2003).

This report reviews the history of Pawleys Inlet and various controlling siructures that exist
to limit its normal movement to a particular ~3,400-ft-long section of coast. This is prelimi-
nary 1o a specific design and detailed analysis of poiential impacts of an IMZ for the inlet.
Given the presence of valuable development and habitats on either side of Pawleys Inlet,
it is in the collective interest of the surrounding communities to manage the inlet position
over some defined corridor.

Coastal Sclence G Englneering (CS€) Historical Changes at Pawleys Inlel
h 3 .
August 2010 - Technical Report (2327 Pawleys Island, South Carolina
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2.0 DATA SOURCES, PRIOR STUDIES, AND PROJECTS

CSE reviewed previous reports and obtained copies of maps and aerial photographs for
purposes of compiling a history of Pawleys Inlet movement. Principal studies included:

Shoreline movements; Tybee Island, Georgia, fo Cape Fear,
Anders etal 1930 o Carolina, 1851-1983

Shoal bypassing in South Carolina tidal inlets: geomorphic

Gaudiano 1595 variables and empirical prediclions for nine inlets

Feasibility report for hurricane and storm damage reduction at
USAGE 2004 Pawleys Island, South Caralina
ATM 2008 Downdrifts and aliernalives analysis: Pawleys island groin and

beach nourishment project

Other data sources included:

* US Department of Agriculture verlical aerial photography for various dates
*  NOAA-NOS 1983 historical shoreline maps

s USACE 1962

* Hubbard et al 1977

* Zarillo et al 1985

+  ATM/OA 1987

+ SCCC 1987

* Kana 1988

+ Stauble et al 1990

Recent, controlled aerial photographs were obtained from South Carolina Department of
Natural Resources (SCDNR), Georgetown County, and ESRI ©2010 i-cubed. Also, CSE
maintains unpublished survey data for select dates and sites which filled in certain data

gaps.

The above-referenced sources provided 26 discrete inlet positions encompassing the
period June 1872 to December 2009.

CSE examined the various data sources and prepared orthorectified or scale-adjusted
images forimportinto AutoCAD® Civil 3D®. Principal inlet shorelines were digitized using
the wet-sand/dry-sand contact on each image. A low-tide channel centerline where the

Coostal Sclentes & €nglneering (CSE) 4 Historicat Changes al Pawleys Inlet
August 2010 - Technical Report [2327] Pawieys Island, South Carelina
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inlet discharges into the ocean was interpreted using the imagery, shoreline maps by
others, and various unpublished survey data.

CSE established a reference control line paralleling the beach with stations numbered
from north to south {engineering nomenclature). Siation 0+00 was set at Groin #1 (south-
ernmost groin on Pawleys Island). The existing groin at the northern end of Debidue
Beach along the Prince George community is approximaiely station 34450 (ie — 3,450 it
south of Groin #1).

The majority of inlet centerline positions fell hetween station 0+00 and approximately
station 28+00. However, on several dates, the inlet was situated north of Groin #1. For
these latter observations, negative distances are used (measured north from Groin #1).

CSE also digitized the spit shoreline and area around Groin #1 for purposes of correlating
shoreline change at the southern end of Pawleys Island with the position of Pawleys Iniet.

2.1 General Inlet History
The present report is not intended to be a comprehensive review of prior studies and
projects around Pawleys Inlet. However, the following are some events of interest.

1872 Earliest verified inlet posilion in the vicinily of preseni-day Priichard Sireet, a
distance of ~4,150 ft north of Groin #1

1870-1850 South spit of Pawleys Inlef formed, shifiing the inlei ~5,900 #t to he south

1950-1957 South spit is developed

circa 1959 Groins consfrucied along Pawleys fsland south spit

1969 Debidue Island grain canstructed ~3,450 f south of Groin #1 on Pawleys Island,
fixing the present inlet corridor

1969 July storm breaches Pawleys spil and shifts 1he intet north through the area of tha
present county patking lot

1986-1987 Mortheast storms cause extensive beach erosion and strong southerly longshore
transpart, shifting ihe intet south
Hurricane Hugo breaches Pawieys Island spit belween Groins #4 and #5, ~2,150

1989 fi north of Groln #1 - the breach channel is closed in October by the US National

Guard

A post-storm nourishment project borrews sand frem Pawleys Inlef and the south

1990 spil, and the northern end of Pawleys Island, for redlstiibution by trucks 1o ereded
sections of the island - a total of ~220,000 cubic yards {cy} was moved of which
an estimated 40-65 percent was obtained from Pawleys Inlet attached shoals

Coostol Sclence & €nglnesring (CS€) 5 Histerical Changes at Pawleys Inlet
Augusl 2010 - Technical Report [2327] Pawleys Island, South Carolina
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A Town- and State-sponsored project rebuilds 22 groins and nourishes the groin
1999 celis barrowing ~270,000 cy from the southern spit and attached shoals of the
inlel with the limi of excavations set ~600 ft south of the county parking area

USAGE completes a feasibility study which recommends nourishment totaling

2004 ~666,400 cy along ~7,500 linear feet at the southern end of Pawleys Island
Geargetown Caundy applies for a permit to construct a terminal groin at the
2009 southern end of the county parking area on Pawleys spit, based on a plan by ATM

(2008)

Prince George Community Associalion Inc installs emergency protection landward
2009 of jurisdictional setback lines along Beach Bridge Road in anficipation of inlet
encroachment ~2,500 linear feat south of Groin #1

Figure 2 shows historical shorelines prepared by NOAA-NOS in 1983 as part of a coopera-
tive shareline movement study in South Carolina. These data are derived from US Coast
and Geodetic Survey charts (now NOAA-NQOS) dating back to 1872. The earliest map
shows Pawleys Inlet discharging between present-day Groins #7 and #8 near Pritchard
Street. By 1934, Pawleys spit had formed and extended south to present-day Groin #2.

The first vertical aerial photograph of the island was obtained by the US Department of
Agriculture In Qctober 1939 (Fig 3) when the Inlet was centered ~350 1t north of present-
day Groin #1. Appendix 2 contains the set of aerial photographs available to CSE for the
analysis. Each image shows CSE’s interpretation of the spit shoreline (dry-sand/wet-sand
contact line} which represents approximate mean high water .

Figure 4 shows a sketch map of the spit prepared by Stauble et al (1991) following Hurri-
cane Hugo, which impacted South Carclina on 21 September 1989. The map shows the
general location of a breach channel through the spit. Accompanying photos in Figure 4
show the breach channel in September prict to closure and in October after closure.

Figure 5 is the most recent vertical photo of the island, obtained from the Georgetown
County GIS Department. Superimposed on the image is CSE’s control line and stationing
relative to Groin #1. [Note: Negative-numbered stations extending north from Groin #1
are not shown but are similarly referenced tc Groin #1.]

Coastol Sience & Englneering (C3€) 8 Historical Changes at Pawleys Inlet
Augusl 2010 - Technical Report 2327 Pawleys Istand, South Carolina
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FIGURE 2. Historical shorelines (approximate mean high water) for the Pawleys Inlet area from NOAA-NOS (1983)
cooperative shoreline study.

Coastal Sclence & €ngineering (C5€) 7 Historical Changes at Pawleys Infet
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FIGURE 3. Partion of the first (17 October 1939) vertical aerial photograph of Pawleys Inlet showing undeveloped spit. Reference line and stationing originate at present-day
Groin #1. Dashed line is CSE"s interpretation of the dry-sand/wet-sand contact line which roughly corresponds fo local mean high water. [Source: US Department of
Agriculture]
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FIGURE 4.

Sketch map of Pawleys Inlet area after Hurricane
Hugo (21 September 1989) prepared by Stauble
et al (1991 - Journal of Coastal Research,
Spacial Issue No 8, pg 147).

Photos show the breach in September 1989 prior
to closure (upper pholo courtesy of SC Coastal
Council) and after ¢losure on 23 October 1989
{lower phata by CSE).

The other breaches were along undeveloped
spils which healed naturally,

Coastal Scdenca & €nglneering (CSE)
August 2010 - Technical Report [2327]
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FIGURE 5. Most recent verfical aerial photograph showing pesition of Pawleys Inlet in March 2008 (courtesy of Geargetown County GIS Departrent). Note proximity to
Beach Bridge Road, an access road within the Prince George community on the south side of the inlef. The PGCA installed emergency shore protection (buried) in August
2009 landward of jurisdictional setback lines to protect the road and utilities.
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Among the findings of prior studies, the USACE (1949} noted Pawileys Inlet migrated
~4,900 ft to the south between 1851 and 1948 (a rate of ~50 ft per year). The 1851 refer-
ence date could not be verified as having a documented survey of the inlet and may be
in error based on the lack of subsequent references to that date. NOAA-NOS data (Fig
2) for 1872 10 1934 show ~3,670 it of southerly migration (~59 it per year). USACE (2004,
pg 20} reported the inlet "migrated approximately 6,500 feet south from 1872 10 1934" {a
rate of 105 ft per year). These rates are checked in the next section of the present report.

Previous studies also report events which caused the inlet to shift north in connection with
breaches of Pawleys’ south spit. USACE (2004) reparted a 1,500-f1 shift in the channel
position in July 1969 during an extratropical storm event. Hurricane Hugo (1989)
breached the developed portion of the spit nearly 4,800 ft north of its pre-hurricane
position (Stauble et al 1991). Nourishment and sand-borrowing activities in 1999 had the
effect of shifting the channel north by an uncertain distance. Conditions along Pawleys
spit today (2010) are essentially the same as they were when Hugo produced the breach
inlet.

While Pawleys’ south spit has generally grown to the south, groins installed around 1959
have likely reduced the rate of sand loss along the oceanfront (Kana 1988). The southern
approximate third of the island has receded an average of ~1.3 feet per year (ft/yr) accord-
ing to US Army Corps of Engineers’ studies (USACE 2004, pg 22). Low erosion rates are
characteristic of the Grand Strand and barrier islands of northern Georgetown County
(Hubbard et al 1977, ATM/QA 1987},

2.2 Controlling Coastal Processes

Pawleys Inlet is one of the smaller inlets along the South Carolina coast (Zarillo et al
1985). Inlet size is proportional to tidal prism (the volume of water entering and exiting
the inlet on each tide). With an average tide range of 4.4 ft (NOAA 1994), the marsh-filled
lagoon flushed by Pawleys Inlet exchanges roughly 2 million cubic meters (~70 million
cubic feet) with each tide (Gaudiano 1998). This produces an eguilibrium cross-section
of about 170 sguare meters (~1,800 square feet} (Jarrett 1976). Thus, for an average
depth of 8 ft, the typical width of the channel would be ~225 ft. Many inlets in South
Carolina are deeper and wider because the marshes they flush are many times greater
in area.

Coastal Sdence & Englneering (CS€) 1 Historical Changes al Pawleys Inlet
August 2010 — Technical Reporl [2327] : Pawleys Island, South Carolina
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Shallow inlets, such as Pawleys Inlet, migraie through sandy deposits thal are easily
eroded. By comparison, South Carolina’s major inlets (eg - Charleston Harbor, Port Royal
Sound, North Edisto River Inlet) are ancient river channels anchored in deeper,
consolidated material such as the "Cooper River marl" (Hayes and Michel 2008). These
inlets tend to be posilionally stable (FitzGerald et al 1978).

Inlets migrate where the sediments are unconsolidated and easily eroded, such as the
sands of South Carolina’s barrier beaches. The process of migration is related to the
longshore transport of sand on beaches (Bruun and Gerritsen 1961). At Pawleys Isiand
and Debidue Beach, more sand moves south {during northeast storm events) than north
(Guring fair-weather winds and waves from the south). This produces a net sediment
transport at Pawleys Inlet from north to south. Sand eroded from Pawleys Island accumu-
lates on the spit, building it up and forcing the channel south.

While Pawleys Inlet parallels the spit for thousands of feet, at some point, the channel
discharges intc the ccean. Channel curvature near the mouth of the inlet will cause bank
erosion along the Debidue (Prince George) shoreline. And while inlel currents may
somelimes be the primary driver of inlet migration (Aubrey and Speer 1984), they are
considered secondary to longshare transport along South Carolina’s small inlets (Fitz-
Gerald 1984, Kana and Mason 1888). In short, Pawleys Inlet tends to migrate south in
relation o the rate of longshore transport and sand supplied from Pawleys Island. South-
erly migration is interrupted when ihe spit breaches; then migration resumes from the
breach point.

An impaortant characteristic of migratory inlets like Pawleys inlet is their increasing vulner-
ability to an upcoast breach the further south the inlet moves (FitzGerald et al 1978). This
is due to the fact that the more elongated the channel becomes (behind Pawleys spit), the
less efficient the channel is for the existing tidal prism. Breaches through spits offer a
quicker way for storm tides to exit the lagoon. Pawleys spit from Pritchard Street to the
county parking area is exceedingly vulnerable to breach events because of its narrow
width and fow elevation. Storm surges and high waves initiate breach events from the
ocean side, then exiting tides cul the channel (Hayes 1967).

There has heen considerable advancement in our understanding of the farmation of
breach inlets through the work of Leatherman (1981), Visser (1988), Fitzgerald (1996),
Basco and Shin (1999), Kraus et al (2002), and Kraus (2003), among others. The recent
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Appendix B

history of spit breaching at Pawleys Inlet (1969, 1989) suggests that an event sufficient
to relocate the inlet to a more northerly position occurs every decade or two,

The next section presents the history of inlet migration, tracking the approximate location
of the centerline of the mouth of the inlet.
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3.0 PAWLEYS INLET CHANGES

CSE delineated the low-tide centerline of the mouth of Pawleys Inlet for available maps,
aerial photographs, and surveys. Tahle 1 provides the data with inlet centerlines mea-
sured from Groin #1. The data encompass the period June 1872 to December 2009.
Annualized inlet migration rates are calculated for all periods (time between successive
maps, photos, or surveys) exceeding 0.5 years. Positive values represent migration to the
south, while negative values represent movement {o the north. As Table 1 indicates, the
average rate of migration for available random time periods has been ~75 fifyr to the
south. Highest sustained migration rates occurred between 1939—-1950 (~205 fifyr) and
1983-1989 (~225 ft/yr). Certain short-term events, such as a northeaster in 1969 and
Hurricane Hugo in 1989, accounted for sudden shifts in inlet position,

The net change in inlet position from 1872 to 2009 (137.5 years) was ~6,600 ft (ie — 48
ft/yr to the south). Figure 6 shows available inlet position data along with a “best-fit” trend
line equivalent to ~40 ftfyr southerly migration. This rate is lower than the average rate
for 1872 to 2009 because of reduced rates of change since approximately 1950, From
1872 to 1939, inlet migration was relatively constant (although this is only based on four
data points), averaging ~56.6 ft/yr. From 1939 to 2009, a net change of ~2,800 ft yields
an average migration rate of 40 ft/yr.

Figure 7 shows the recent 70 years of data for the inlet position with annoctations of certain
key events. Inrecent decades, there has been more variation in migration rates, although
the inlet has remained within a 2,500-ft corridor for nearly 70 years (1939-2009). [Note:
The Hugo breach shifted the inlet ~2,200 ft north the corridor.] A best-fit trend line yields
a net southerly migration rate of ~18.7 ft/yr with a poor coefficient of determination (12 =
0.1).

The positions and dates of installation of Groin #1 (Pawleys Island) and the Debidue
Beach terminal groin are shown in Figure 7 along with a central corridor situated ~950-
2,050 1t from Groin #1 (ie — the recommended IMZ corridor). Petiods when the inlet was
north of the corridor include 1939 to ~1946, 1969 to ~1981, and one month in 1989 after
Hurricane Hugo (~20 of 70 years). The inlet has been situated within the 1,100-ft corridor
during the periods 1946 to 1961, 1981 to 1987, and 1999 to 2007 {~30 of 70 years).
Periods when the inlet was south of the corridor include 1961 to 1969, 1987 to 1999, and
2008 to present {(~20 of 70 years).
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TABLE 1. Pawleys Inlet posilions and migration rales between dates — 1939 to 2008,
Data Source Date gl;:l}:e' Year# | Year ?3[:::: ie‘::g;l; In'l'l:' NI:Er;taI:T Ye;;:‘lu ﬂ?%ﬂ_
1870 (it ) to Next
NOAANOS (-MHW) | 20.)un-1672 93| 25 |[1a72%0 4150 2825 54,00 52.3
NOAANOS(-MHW) | 30-n-1926 | 20635| 565 | 192650 1325 845 600 105,68
NOAANOS(-MHW) | 1.jul1934 | 23558 645 | 193450 480 135 530 255
USDA (TCL) 170ct19% | 25402 ] sos |[193079 345 2120 1031 | 257
USDA (CSE) 5-Fab-1950 | 202561 804 [1950.10 1775 -3 7.47 {4.9)
USDA [TCL) T-Ap4957 | 1874 | 873 | 195127 1740 650 6.8 976
USDA (CSE) 5Dec-1963 | 34307 039 [1953.02 2300 10 557 1.8
USACE 2004 Report | 1-Jul-1060 842 995 |1969.50 2400 1500 004 NA
USACE 2004 Report | 15Jul-1969 | 36356 995 | 196054 200 2364 366 (5 4)
USDA (TCL) 13Mar1673 | 97,693 | 103.2 | 19730 536 508 10.03 506
USDA (CSE) 26.Mar1903 | 41,358 | 113.2 | 190323 1024 1096 464 236.2
CSE 1088 Survey* | 15.Nov.1087 | 43053 | 197.9 | 1867.67 2140 380 1.85 194.0
Staubleelal 1990 | 20.50p.1080 | 43,728 | 119.7 | 188972 2500 4650 000 NA
Stauble et al 1990 21-Sep-1089 | 43720 | 119.7 | 1989.72 -2150 4850 009 NA
Stauble el al 1990 25-0ct1960 | 43,763 | 119.8 | 1969.82 2500 185 028 NA
USDA (CSE) 27-Jan-1990 | 43857 | 120.4 | 1990.07 2665 -190 413 {46.0)
SCDNR 15.Mar1994 | 452385 | 1242 | 199420 2495 108 459 {236)
CSE Project Dala 15.0ct1088 | 47040| 126.6 | 199579 2367 183 0.25 NA
CSE Project Data 15-Jan-1000 | 47,132 | 1200 | 1990.04 2570 076 007 NA
Georgetown Counly GIS | 10-Feb-1909 | 47158 | 1204 | 199011 1494 42 009 NA
SCDNR 15-Mar-1999 | 47,191} 120.2 [ 199020 1015 AR 592 223
Georgelown County GIS | 15.Feb-2005 | 49,353 | 1351 [ 200542 1763 152 1.08 1406
SCDNR 15Mar2008 | 49748 | 136.2 [ 200620 1935 39 200 19.5
ESRI (2009 1-cubed) | 15Mar-2008 | 50470 | 1382 {20080 1974 36 1.00 56,2
Georgelown Counly GIS | 15.Mar2000 | 50844 | 10,2 [2009.20 2% 120 0.75 1504
CSE Survey 15Dec-2008 | 51,119 | 1400 | 200996 2450 NA HA NA
| Average” 73.6 [fhw-s0uth
Sid Dov 716.6 |yr
*‘Nov 87 based on iana 1988 - Fig 1 *sustained rates over >0.5 years
Coastol Sdence & Englneering (C5€) 15 Historical Changes at Pawleys Infet

August 2010 - Technical Report [2327)

Pawleys Island, South Carolina

Zv¥0022d02202#3SVYD - SY31d NOWNOD - NMOL1IDH03TD - INd S0:7 92 AelN 220z - d311d ATTVOINOY.LO3 13



Appendix B

Pawleys Inlet Position
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FIGURE 6. Position of the mouth of Pawleys Inlet (approximate cenlerine at low fide parpendicular to the
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Other events that appear to have influenced the position of Pawleys Inlet include:

Northeast storm which breached the spit and shifted the channel ~{,500 fi

Wy 1968 Honih (USACE 2004)

Mid 1980s Northeast storms which produced strong southerly longshore fransport
and shifted the channel upward of 1,000 fi (Kana 1988)

Early 1998 Nourishment and groin repair project by the Town of Pawleys Island which
Y berrowed sand from the infet and shifted the centerline ~1,000 ff north

Pawleys Inlet remained relatively stable from 2000 to 2008, centered about 1,900 ft south
of Groin #1. Rapid southerly migration (>200 ft/yr} occurred in 2008 and 2009,

3.1 Changes Around Groin #1

CSE determined the shoreline position immediately updrift and downdrift of Groin #1 using
six transects spaced 100 ft apart. The shoreline position (approximate mean high water)
for available photo dates was taken as the dry-sand/wet-sand contact line {(dashed line on
Appendix 2 images). Table 2 provides the raw data along with certain averages and mini-
mum or maximum values by station and groups of stations. The average ofiset in shore-
line position between the upcoast (north) and downcoast (south) sides of Groin #1 has
been ~15 ft. However, at certain times, the offset has been as high as 85 ft (eg — Febru-
ary 2005). Times of highest offset generally reflect periods when there was the greatest
erosion along the county parking area which is protected by a (usually buried) rock
revetment (see USACE 2004, Fig 3-2).

Figure 8 shows the shoreline position around Groin #1 over time at each station, with 1he
two closest stations to the groin in bold lines. From 1950 to 19683, there was essentially
no ofiset in the shoreline position, In fact, the beach widened from north o south in the
vicinity of today’s Groin #1 (also, the beach widened to the south with respect to CSE’s
reference line herein). After 1963, offsets (ie — separation between the red and green
lines at any date} were quite variable. The graph also shows seaward and landward
fluctuation on both sides of the groin, which partly reflects inaccuracies inherent with aerial
phote analysis. Some dates (ie — 1990 and 1929) show negligible offset. Interestingly,
the offset in 2008-2009 is reversed from the normal trend with the south side of the groin
seaward of the north side. Figure 8 indicates the majority of "high water” positions fall
125-225 ft seaward of the reference control line. (See Figure 3 and Appéndix 2 for control
line posltions.) Times when the beach fronting the county parking area was most likely
eroded were the 1960s to 1983 (much of which predated the parking area), 1994, and
2005-2006.
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August 2010 - Technical Reporl [2327]

Historfcal Changes et Pawleys Inlet
Pawleys lsland, South Carelina

Zvv0022d02202#3SVD - SY31d NOWNOD - NMOL1IDH03TD - INd S0:7 92 AelN 220z - d311d ATTVOINOY.LO3 13



Appendix B
TABLE 2. Shoreline position updrift and downdrift of Groin #1. Distances in fest.
Conlrol Line Offset to WotiDry Conlact
Updrifl Norih Side Downdrih South Side Average Offss| Offgel
Date Updiift -3¢00 | Updrift <2400 | Updrifi -1¢00 | Downdrifi 1200 | Downdrift 2400 | Downdrth 3+00 | +-200#2fram Grotods | @4/-100 ft
17-0cl-1939 Inlel Infel inlel Inled inlel fnlel {t) $aawank (i NA
5-Feb-1850 206 204 302 Rl 316 316 197 ]
7-Apr-1957 185 19 197 212 22 236 EFE] 15
5.Dec-1963 137 136 140 pLl 158 k1l 210 7
$3-Mar-1973 203 207 242 kil inle Inlel 163 £
26-Mar-1083 176 182 191 145 126 108 510 46
27-Jan-1090 211 210 20% 208 207 207 27 -1
16-Mar- 1894 147 154 165 3 21 128 263 -3
15-Mar-1999 178 180 180 197 192 166 -1.3 7
1.Feb.2005 186 197 202 123 108 10 B4.7 -9
15-Mar-2006 1 138 135 110 dl 84 43.0 26
15-Mar-2008 186 200 22 226 230 232 287 4
1-Mar-2009 202 206 27 237 236 235 217 20
Updrift -3+00 | Updriit 2400 | Upddfl-1+00 | Downdrifi 1+00 | Downdrift 2¢00 | Dovmdrift 3+00 Qr-100 ft
Max 280 29 302 311 816 315 a2 20
Min 137 136 135 110 91 &4 B85 -
|Averages 187 191 107 181 163 179 -4 ~16
[Slandard Dev 30.7 415 432 60.0 67.7 721 4256 364
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FIGURE 8. Shoreline position on the north {updrift) side and south (downdrift) side of Groin #1. During three pericds,
there was a positive offsel: 1950-1963, ~1999, and 2008-2009. During remaining periods, the offsel was negalive al
variable amounts, reflecting sand trapping by Groin #1 on Its nerth {upcoast) side.
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Figure 9 shows the maximum, minimum, and average shoreline positions around Groin
#1 for available photos spanning 1950 to 2009. The small seaward inflection in the line
from station - 3400 to station -1+00 reflecis the “updrift fillet.” (A fillet is a wedge of dry-
sand beach that tends to accumulate on the north side of each groin at Pawleys Island
after periods of waves from the north.} The maximum (seaward) shoreline position reflects
onshore movement of sand bars during fair-weather conditions {producing a seaward shift
of the high waterline). The minimum shoreline position generally reflects post-storm con-
ditions and beach recession, such as the period after Pawleys Inlet shifted north in July
1969. The inlet channel encroached stations 2+00 and 3+00 (200-300 ft south of Groin
#1) in the early 1970s.

There is a moderate to low correlation between the degree of shoreline offset at Groin #1
and the position ot Pawleys inlet. Figure 10 plots relative inlet position {distance down-
coast divided by 10) against the shoreline offset at Groin #1. Positive values (>0) in offset
mean the beach along the county parking area is seaward of the beach north of Groin #1.
The results show moderate correlation between the two measures with values around 0.5
for the periods 1850-2010 and 1983-2010. For the period 1990-2010, the correlation coef-
ficient falls below 0.4.

There is an obvious adverse relationship between inlet position and shoreline recession
at the county parking area in the 1970s. When the inlet shifted north around 19689, it drew
sand off the south spit and created a channel through the present-day parking area. This
condition is likely to recur as long as there is a limited supply of sand within the Pawleys
Island groin field. Present conditions are increasingly favorable for a breach of the devel-
oped or undeveioped sections of Pawleys spit because of a lack of dunes and general
sand deficiencies along the beach. After the 1969 breach channel equilibrated (through
the present county parking area) and resumed its southerly migration, shoreline ofisets
around Groin #1 diminished.

For all but one date after 1983 when the inlet was situated at least 1,000 ft from Groin #1,
the shoreline offset at Groin #1 was less than 50 ft. Further, during the past 25 years,
there is no clear relationship belween shoreline offset (ie — erosion at the county parking
area} and inlet position. This period includes the effect of Hurricane Hugo (1989), post-
Hugo sand borrowing from attached inlet shoals (1990), and the sand borrowing from the
channel and attached shoals in 1999.
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Shoreline Glisels @ Groin 11
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3.2 Likelihood of Spit Breaching

Pawleys spit has generally uniform width and elevation from Pritchard Street to the inlet.
Figure 11 shows conditions in 2009 within the groin field. The typical width of the spit from
high water on the ocean side to high water on the creek side is 150-180 ft. Figure 12
illustraies how narrow the spit is, with little room for the main access road and one row of
houses. The foredune tends to be low or non-existent in groin cells 1-6, making the spit
vulnerable 1o breach events. A typical elevation across Pawleys spit is 7-8 ft NGVD.
Ocean waves frequently run up to these elevations. The foredune (see Fig 12-lower)
provides some protection during minor storm events but with a base less than 30 ft wide,
it is inadequate for absorbing storm-wave energy. Once the foredune is eroded, storm
waves tend to wash over the spit,

A measure of the breach vulnerability is the relation between the stillwater flood level on
the creek side of the spit and the typical spit elevation. FEMA (1989) predicts a “10-year”
storm surge of ~6.6 ft NGVD and a “20-year” surge of ~8.0 ft. Attihese stillwater levels,
there is nearly guaranteed to be a connection between the tide In Pawleys Cregk and
ocean waters on the seaward side, somewhere along the spit. Whether such connections
produce a caomplete breach depends next on the duration of the surge and whether scour
across the spit (due to differences between the ocean water level and creek water levels)
has sufficient energy to cut a section away. The narrowness of Pawleys spit increases
the chance of a complete breach because litile volume must be removed to keep pace
with the falling tide (¢f — Kraus 2003).

Obviously at higher return periods {less frequent events), the storm surge and duration of
erosive tidal flows across the spit will be even greater than the 10-year or 20-year return-
period events. While the likelihood of a breach increases with storm-surge elevations, it
is slill difticult to predict exactly where breaches will occur. Empirical data suggest that
the pre-storm spit cross-sections with the lowest elevations above high water and the nar-
rowest widths will most likely breach. Other factors which influence breach locations are
the presence of driveways perpendicular to the shoreline which provide easy pathways
for return flows {(Nummedal 1983).

FIGURE 11, ({following paga) Pawleys ksland spit in March 2009 showing general uniformity in width {~150-180 ft)
belween high water on the ocean side and Pawleys Creek. The majority of houses along the spit lack dune protection.
The red reference line shows stations used during the 1899 beach restoration projecl. [Image courtesy of Georgetown
County GIS Deparfment]
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Pawleys Island Groin Cell 3
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FIGURE 12, Typical seclions through Pawleys spit (see Figure 11 for localities) showing low elsvations
relative to mean high water and narrow separation between Pawleys Creek and the ocean.
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In the case of Pawleys spit, breach potential is reduced in relation to the position of the
inlet. When the inlet is in a northerly position, the tidal prism of the Pawleys creek system
discharges more efficiently because of the shorter path of the inlet. The faster storm tide
levels in the marsh return to normal, the shorter the time over which a new inlet can scour
through the spit. While the most hydraulicaily efficient location for Pawleys Inlet would be
in the vicinity of groin cells 6 or 7 {see Fig 11), such a location is impractical given the
development. Continuing vulnerability of Pawleys spit to a breach event points to the
need for a breach contingency plan such as some states have contemplated (eg — USACE
1996).
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4.0 DISCUSSION AND FINDINGS

When Pawleys Inlet shifts north, it leaves an abandoned channel on the downcoast side
which is quickly sealed off by sand bars. This creates a “cat-eye” pond (Hayes 1976)
similar to area “P” in Figure 1. That pond in 2006 was a remnant of the one formed
around 1999 when excavations shifted the channel north. An earlier cat-eye pond {from
the 1970s) is visible at the top of Figure 13, an oblique aerial photograph taken at low tide
on 15 May 1985 when the entrance channel was positicned about 1,200 ft south of Groin
#1. Note in this configuration the updrift shoals of Pawleys Inlet (between Groin #1 and
the mouth of the inlet) formed an extensive swash platform seaward of Pawleys spit.

Figure 14 illustrates the sand-trapping effect of inlets. In fact, the immediate updrift beach
at many South Carolina inlets tends to be stabilized by the inlet shoals, much like a fillet
on the updrift side of a groin. The principal difference is the large scale of sand trapping
by inlets relative to most groins. As Figure 13 shows, the inlet retains an intertidal shoal
platform (area A) on the north side which is nearly as large as the dry-sand area of the spit
(south of Groin #1). By comparison, Groin #1 traps a tiny filiet.

In CSE’s opinion, there is likely to be an optimal position of the inlet which will trap sand
and hold the Pawleys spit shoreline in place while protecting the county parking area. The
configuration of the inlet in 1985 was not necessarily optimal for today's parking area, but
it shows a relatively healthy, dry beach. Sand volumes and beach width along fillets
decrease with distance from the channel entrance. As Figure 14 implies, the beach in the
vicinity of the county parking area on Pawleys spit is likely to be wider when the inlet is
further north (upper sketch), but obvicusly not immediately adjacent to Groin #1.

Figure 13 illustrates what Pawleys Inlet would look like if the channel were maintained
within the recommended ~1,100-it corridor (see Fig 1). There would be at least 1,000 ft
of dry beach between Groin #1 and the inlet. The downcoast beach at Prince George
would similarly retain a buffer zone of at least 500 ft between the channel and community
infrastructure.

The history of Pawleys Inlet suggests the following future trends with implications for the
Pawleys Island communily and the Prince George community.
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FIGURE 13. Pawleys Inlet at low tide on 15 May 1985 when the channel was positloned about 1,200 ft
south of Groin #1 (visible near ihe lower center of the photo). Note the interlidal shoal platform (area A)
on the updrift side of the inlet which acls as a filet and helps maintain the spit. An abandoned channel
("cat-aye” pond) is at the top of the image.
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FIGURE 14. The shoals of Pawleys Inlet extend seaward and produce an inlei *fillet” (accumulation of sand on the
updrift side of the channel), The fillet produces a bulge in the high walerline along the spit and helps maintain its stability.
As the inlet shifts south (lower image), the positive effect of the fillet is displaced, leaving updrift areas with a narrower
beach.
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+  Southerly migration will remain the dominant underlying trend with an expected
long-term average rate in the range 20-40 ftfyr (cf — Figs 6 and 7).

= All of Pawleys Island spit from Pritchard Street to the present inlet will remain
vulnerable to a breach event during a major storm.

* Hurricane surges are mare likely to trigger breach channels through the spit
because they typically produce highest tides; however, strong northeasters
have produced breaches of the spit.

+ Pawleys Inlel becomes less hydraulically efficient the further south it is posi-
tioned. This increases the likelihood of a breach through Pawleys spit.

« Where spit width, cross-section volumes, and dune elevation are at minimum
vaiues, breach potential is greatest. For Pawleys spit, this tends to be the area
between the center and the updrift end of each groin cell.

» Breach potential is partially mitigated when the inlet is positioned further north.

* The updrift fillel associated with Pawleys Inlet is effective in holding and trap-
ping excess sand along Pawleys spit over a distance of ~1,000-1,500 fl based
on the size of the inlet. The stabilizing effect of the fillet migrates with the inlet.

+ A planned nourishment project by the US Army Corps of Engineers (USACE
2004), if implemented, would produce a large influx of sand along Pawleys spit
which would tend to feed the longshore transport system and shift the inlet
further south (via the process of spit growth). While positive for updrift areas,
further southerly migration of the inlet would cause encroachment on Debidue
Beach and Prince George. A plan to control the position of the inlet, such as
the IMZ outlined herein, would mitigate this problem.

4.1 Impacts Along the Mainland Shoreline of the Inlet

Pawleys Inlet migrates primarily due to spit growth. The channel etongates more or less
parallel to the spit following its historical corridor. With inlet migration, the mainland shore-
line in the lee of the entrance channel becomes more exposed to ocean waves. When
ocean waves peneirate the entrance, they cause erosion on the mainland beach through
the simple process of flattening of the profile*. As the entrance migrates past an area of
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the mainland, some natural recovery and accretion occur because the spit shelters the
mainland shore once again.

*The slope of a beach varies In relation to wave energy and sediment size (Kamar 1998). High waves lend o
produce more gently sloping profiles, whereas low waves allow steeper profiles o develap. Thus, the beach
along lhe oceanfront fends to be laiter and wider than the beach on the lagoon side of Pawleys spil. The
mainland shoreline vaties according to its exposure to the mouth of Pawleys inlet. Whan the mouth is opposile
a segment of maintand beach, there will be a fendency for erosion of the upper beach and deposition along the
low-tide beach.

While localized erosion on the western side of Pawleys Inlet is a concern and has im-
pacted an existing waterline (J Avant, pers comm, June 2009) and property owned by the
University of South Carolina {R Rockafellow, pers comm, August 2009}, its extent is likely
to be limited to a corridor similar in scale to the width of the existing inlet channel (le —
-200 ft). Erosion along the mainland shoreline may have been exacerbated by large-scale
sand borrowing along the spit in 1990 {after Hurricane Hugo) cr in 1998 in connection with
a Town nourishment project. Regardless of the cause of erosion, today there is negligible
high ground between Pawleys Creek and interior wetlands (Tipperary Pond).

The principal impacts of erosion along the mainland shore of the inlet are encroachment
into existing wetlands and conversion of some fresh or brackish water habitat to saltwater
habitat (Fig 15). Infrastructure such as power lines or water lines, if needed, could be
relocated under the channel and wetlands by way of horizontal directional drilling (HDD)
with minimal impact on the wetlands. In 20086, the narrow sand ridge separating the inlet
from interior wetlands had a small breach channel connecting with Pawleys Inlet (visible
on Figure 15). Virtually all the adjacent wetlands on the Prince George side of the inlet
are vulnerable to breaches such as this with resulting transformation of the wetlands 1o
saltwater habitat.
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FIGURE 15. Pawleys Inletin March 2008 showing (right to left) an incipient channel through the end of Pawleys spit at ~1,000 ft south of Grein #1, the main entrance channel
~2,000 & south of Groin #1, and a remnant channel ("cat-eye™ pond) on the Debidue Island side of the inlet. Note the breach of the mainland shoreline north of Pawleys spit
{dry-sand area). The breach channel has ¢reated a connection with the large brackish water impoundment, Tipperary Pond. Continued southerly migration of Pawleys Inlet
increases the lkelihood of a breach into Canvasback Pond, which contains extensive fresh-water weftands.
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4.2 Recommended Steps for Implementation of an IMZ for Pawleys Inlet

Based on the foregoing analysis of Pawleys Inlet, CSE expects continued southerly
migration and encrecachment on Prince George development and infrastructure. Itis also
clear that the developed portion of Pawleys spit south of Pritchard Street will remain highly
vulnerable to a breach event during hurricanes unless the beach is widened and a protec-
tive dune of significant dimension can be established seaward of houses.

An IMZ for Pawleys Inlet whereby the entrance channel is maintained within a limited
corridor is recommended for several reasons:

1) Reduces channel encroachment on Prince George property by providing some
minimum buffer,

2) Reduces the breach potential along the developed portien of Pawleys spit and
the county parking area.

3) Provides a soft (non-structural} selution to erosion consistent with existing CZM
rules and regulations.

4) Maintains a buffer and recreational beach on the Pawleys Island side of the
inlet with easier access to the inlet entrance compared with periods when the
inlet is approximately one-half mile from the county parking area.

5) Can be implemented as needed, allowing the channel to move naturally for
periods of ~4—10 years (ie — periods reflecting various inlet migration rates over
an -1,100-1t corridor).

6) Excavations necessary to efleci each inlet realignment can be recycled back
to erosion hot spots along Pawleys spit and used to build up the foredune. A
relatively small volume (order of 5,000-20,000 cy) is required to relocate the
channel (versus ~250,000 ¢y excavated by the town of Pawleys Island in 1998
for nourishment).

7) The updrift fillet associated with Pawleys Inlet is more likely to favorably impact
the county parking area if the inlet is ~1,000-2,000 ft south, compared with its
effect when the entrance is >2,000 ft south.
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To implement an IMZ for Pawleys Inlet, CSE recommends the following hext steps.
«  Convene a meeting with community representatives 1o discuss the issues and
conceptual plan (ie — Town of Pawleys Island, Georgetown County, University

of South Carolina, and PGCA).

+ Identify outstanding questions and develop analyses of impacts of an IMZ on
adjacent property owners.

* |dentify potential environmental impacts (and opportunities) and present find-
ings to state and federal resource and regulatory agencies.

»  Meet with regulatory agencies and discuss the conceptual plan and permitting
requirements.

+ Develop a cost of implementation based on regulatory requirements and realis-
fic assumptions of project frequency.

* Prepare and submit a permit application.

+ Prepare and submit supporting environmental documents.

+ Develop a long-term funding and maintenance plan.
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= COASTAL SCIENCE & ENGINEERING
PO BOX 8056 COLUMBIA SC 29202 « TEL 803-799-8949 « FAX 803-799-9481 » EMAIL cse@constalscience.com

September 4, 2009

Mr. Henry Faison

Faison & Associates TEL: 704-972-2502
121 West Trade Street (27" Floor) FAX: 704-972-2534
Charlotte NC 28202-5399 EMAIL: Henry.Faison@faison.com

RE:  Prince George Community Association — Pawleys Inlet Erosion (SC) [CSE 2327]
Deat Mr. Faison:

This letter is in response to your 14 July request for an opinion regarding erosion at Pawleys Inlet in
the vicinity of your property at Prince George (SC) and a proposal by Georgetown County to
construct a terminal groin at the south end of the County parking area on Pawleys Island spit.

I have reviewed the permit application for the groin, the study by ATM which recommends the
groin, and certain historical data regarding migration of Pawleys Inlet and periodic breaching of the
spit downcoast of the parking lot. This opinion is based on a site visit and meeting with you on 13
August 2009.

Inlet Movement and Erosion

Pawleys Inlet has a history of southerly migration (toward Debidue) and periodic spit breaching
within an ~3,000 foot (ft) inlet corridor marked on the enclosed 2006 orthophotograph {source:
SCDNR). Your property (labeled “A”) was fronted by a “cat-eye” pond in 2006 (labeled *“P*). This
pond is a relict inlet channel from circa 1990 when the inlet was situated close to its southernmost
limit.

Because Pawleys spit is narrow and low, it is frequently overwashed, and incipient channels come
and go across the spit. A secondary channel is clearly visible on the 2006 aerial. Secondary
channels become the primary inlet channel once they capture most of the tide exiting Pawleys
Creek. The former channel becomes blocked with sand, leaving an isolated “cat-eye” pond such as
“P.

As the inlet shifts, there is a natural tendency for erosion to oceur along the Prince George shoreline
in the lee of the channel. Waves move through the inlet, cross Pawleys Creek, and break on the
adjacent shoreline. This focused wave energy causes localized erosion; however, it tends td be
limited in its landward extent because the inlet keeps migrating.
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From the mid 1970s to early 1980s, Pawleys Inlet was situated close to the last house on Pawleys
spit. There was no public parking lot at that time. As the spit grew south after 1980, about 300 ft at
the northern end were cordoned off for public parking. Georgetown County has had to shore up the
area of the parking lot because of localized erosion immediately downcoast of the existing groin
field. A new “terminal” groin is proposed for the southern end of the parking lot for purposes of
holding a protective beach in place. At ~225 ft long, it will be positioned ~300 ft south of the
existing groin. Plans call for the new terminal groin to be filled to capacity using sand from an
inland source {~5,000 cubic yards),

Sand Trapping by Groins and Inlets

A common concern with any groin is its tendency to trap sand that would otherwise move
downcoast. That is why nourishment is prescribed in connection with groin construction along the
South Carolina coast. By nourishing the upcoast groin “cell”, other sand will move unimpeded
around or over the new groin. The scale of sand trapping by the groin will be small in comparison
with the volume of sand on Pawleys spit or the volume trapped within the seaward shoals of the
inlet. (Combined, this represents nearly 1 million cubic yards, orabout 200 times more sand than
the groin can hold.) Viewed another way, the terminal groin will influence a relatively short
segment of coastline over any given time frame compared with the zone of influence of Pawleys
Inlet. The zone of influence {accretion on the updrift side and erosion on the downdrift side) is
proportional to the volume trapped.

Cause of Erosion Along Your Property

Since 2006, Pawleys Inlet has migrated hundreds of feet to the south. It now fronfs your property
and is encroaching on the Prince George shoreline, leaving erosional escarpments and threatening a
breach into Canvasback Pond. This erosion is a direct result of the inlet channel fronting your
property. The opening brings larger waves onto your shoreline.

Based on historical trends, T would expect erosion to continue and cause a breach of the remaining
dune ridge into Canvasback Pond. In my opinion, erosion is not likely to penetrate to your house.
‘The land where it sits has been stable for at least a century. The landward margin of Pawleys Creek
has not encroached that far landward in historic times. Erosion along your property would quickly
abate if the inlet were shifted to a more northetly position along the spit. If its southerly migration
continues, it will threaten the access road to properties along the Prince George oceanfront. This
should be apparent given its present encroachment on you boardwalk, which is only ~180 ft from
the access road.

In all probability, Pawleys spit has built in elevation as well as length in the past decade. Present
elevations across the spit appear to be above the normal high-tide wave limit, so there are no
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incipient breach channels or secondary inlets. Clearly, the healthier and higher the spit is (updrift
of your property), the less chance there is of a breach.

Inket Management Plan

Sections of the coast near tidal inlets are inherently less stable than areas away from infets.
Pawleys Inlet is an ephemeral, shallow inlet cut into modern sandy deposits that ate easily eroded.
Unlike such positionally stable inlets as Price, Capers, or Stono to the south, inlet migration will
continue to occur in relation to the influx of sand along the spit. Northeast waves will drive sand
south and force the inlet to migrate. This natural process can be managed by periodically
realigning the channel to an updrift position across the spit.

Given the interests of Pawleys Island and Georgetown County in maintaining parking and public
access along the spit and the Prince George community’s interest in preventing encroachment of the
inlet on develaped property, CSE recommends establishment of an inlet management zone for
the axea. It is feasible and cost-effective, in my opinion, to maintain the inlet within a defined
corridor, such as the zone identified on the enclosed drawing. While inlet position at any time is
difficult to predict given the irregularity of historical breaches and channel realignments, the inlet
can be maintained in a narrower zone by strategic excavations of pilot channels across the spit.
Such work could be triggered when the channel moves outside the inlet cotridor (in either
direction). The indicated corridor would provide a minimum ~800-ft buffer zone for beachgoers at
Pawleys spit and a similar zone for Prince George. A relatively small volume (order of
5,000-10,000 cubic yards) would have to be excavated across the spit to initiate channel
realignment in most cases. Excavations could be hauled by truck to erosion hot spots elsewhere on
Pawleys Island. Costs of such projects are directly proportional to the volume moved, with unit
costs expected to be in the range $5-$10 per cubic yard in today’s market.

A primary advantage of establishing an inlet management zone is it reduces the threat of erosion
and property loss to either side of the inlet. When the inlet is shifted northward, the abandoned
inlet shoals feed Debidue Beach.

Impact of the Proposed Terminal Groin

In my opinion, the proposed terminal groin will have an immeasurable impact on Prince George
property or the position of Pawleys Inlet. If it were many times longer and no nourishment
accompanied the project, the groin would likely cause severe local recession of the northern portion
of the spit. This might have the beneficial (to Prince George) effect of triggering a breach and
realignment of Pawleys Inlet closer to the parking lot. However, the small scale of the structure
(~225 ft long) and its concomitant nourishment mean there will be little adverse impact along the
majority of the spit and no measurable impact on your property.
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As a practical recommendation, I believe it would be beneficial to your community as well as
Georgetown County and Pawleys Island if the groin permit were modified such that the
nourishment sand is excavated from Pawleys spit (within the recommended coxrridox) in a way
that prometes relocation of the inlet. A pilot channel ~400 ft long by ~75 ft wide by ~6 ft deep
(across the spit) would provide sufficient volume to fill the new groin cell and initiate inlet
relocation.

Please contact me if you have any questions about these findings and recommendations. Thank you
for your consideration.

Yours truly,

A

Timothy W Kana PhD (PG 564)
President

Enclosure

cc: Phillip Lammonds
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