32. Description of the Overall Project and of Each Activity in or Affecting US Waters or
State Critical Areas

The proposed activity is a beach nourishment project along the northeast end of Isle of Palms, SC (Sheet
01). Work will include placement via hydraulic (cutterhead) dredge of up to 1,400,000 cubic yards (cy)
of beach-quality sediment along up to 11,000 ft of shoreline. The project extends from 53 Avenue east
to the Wild Dunes Links Course’s 18" hole. Sand will be obtained from offshore borrow areas
approximately 2-3 miles from the beach, situated on bathymetric high areas to reduce the potential for
infilling with mud. Due to the dynamic nature of shoals attaching to the Isle of Palms beach, the exact
fill limits will be determined at the time of construction; however, no fill will be placed beyond the
boundaries shown in Sheet 02. Fill will be placed along areas showing significant volume losses since
2008.

The previous large-scale nourishment project at Isle of Palms was completed in spring/summer of 2008.
That project added ~875,000 cy of sand to the beach in three reaches between 54" Avenue and the area
near the 17" hole (Station 224+00 - 340+00). Additional work was completed in 2012 by transferring
~80,000 cy of sand from accretional areas to a localized hotspot erosional area (Station 306+00 -
320+00). By 2014, erosion along this hotspot continued, and the area between Stations 260+00-276+00
was also eroding. Another transfer project was completed in moving a total of ~248,000 cy of sand to
the two erosional areas.

Nourishment Plan
Borrow Areafs)

Two potential borrow areas have been identified based on preliminary geotechnical borings and
coordination with cultural resource agencies. Area E is shown on Sheet 08 and encompasses ~310 acres
in the vicinity of Borrow Area B, which was used during the 2008 project. Area F is ~65 acres and is to
the north and east of Area E. CSE has obtained borings in each area to determine sediment
compatibility. Both areas contain mostly clean sand with small shell hash intermixed. Table 1 shows
the sediment statistics for each core and averaged for each area. Area E has a mean grain size of 0.443
mm and shell percentage of 26.9 percent. Most of the shell content is sand-sized material less than
2mm. Area F is similar, with a mean grain size of 0.383 mm and shell content of 27.5 percent. At the
maximum volume, the project will require ~150 acres of borrow area to be utilized, leaving significant
areas untouched. The applicant will obtain additional borings to refine the borrow areas prior to
construction to maximize sediment compatibility.

In conducting geotechnical investigations, the applicant discovered additional areas offshore of Isle
of Palms which contain quality beach compatible sand (Figure 1). The sand in these areas is clean,
tan sand with generally less shell material than Areas E and F, and of that, the shell material is smaller
in size. While the overall mean grain size is similar to areas E and F (Table 1), the distribution of the
sand grain size is different in the two areas. Areas E and F have a higher concentration of fine sand
and occasional silty material, with slightly larger shell fragments. The two additional areas have a
slightly larger sand size and smaller shell fragments. Figure 2 shows photos of the typical sedimentin
the offshore areas compared to Areas E and F.

The applicant initially proposed that these areas be the primary borrow areas; however, after
consultation with the State Historic Preservation Office (SHPO), it was discovered that a large area



offshore of Isle of Palms is being proposed to be designated as a historic district. These potential
borrow areas were located within the proposed boundary. The applicant believes that the sand in
these areas is of better beach fill material, due to the lower fine sand and silt content, smaller shell
size, and color; however, SHPO indicated that they would not agree to allow dredging of any of the
area within the district. Due to the urgent need for a comprehensive beach restoration project, the
applicant is moving forward with the proposed project using Borrow Areas E and F to avoid impacting
the proposed district, despite the presence of more suitable fill within the district.

Table 1. Grain size statistics for initial sediment samples in the borrow search focus area (see Sheet 08).

Area Station | Interval Mean STD Percent | Percent

(mm) (mm) Shell >2mm

IOP 1 0-7 0.344 0.406 19.0 5.0

IOP 11 0-7 0.417 0.280 16.4 12.0

IOP 37 0-7 0.127 0.647 8.8 0.5

IOP 48 0-7 0.523 0.293 33.1 19.7

Area E IOP 49 0-7 0.436 0.381 31.7 9.2

IOP 50 0-7 0.378 0.357 21.6 9.1

IOP 51 0-7 0.419 0.330 30.3 13.1

IOP 72 0-7 0.896 0.360 54.5 22.0

Average| 0.443 0.382 26.9 11.3

IOP 24 0-7 0.333 0.421 22.8 6.4

IOP 25 0-7 0.384 0.320 31.4 13.2

Area F IOP 46 0-7 0.404 0.282 31.2 16.9
IOP 47 0-7 0.410 0.329 24.5 11.0

Average| 0.383 0.338 27.5 11.9

Area station | interval Mean STD Percent | Percent

(mm) (mm) Shell >2mm

IOP 5 0-7 0.422 0.427 36.0 7.6

IOP 6 0-7 0.302 0.467 21.8 5.0

IOP 16 0-7 0.471 0.347 33.5 13.0

Area G IOP 30 0-7 0.442 0.381 32.0 11.3
IOP 31 0-7 0.459 0.336 32.8 12.1

IOP 32 0-7 0.491 0.371 36.6 12.2

Average 0.431 0.388 32.1 10.2

IOP 7 0-7 0.373 0.386 24.9 8.8

IOP 18 0-7 0.327 0.455 24.8 4.6

IOP 22 0-7 0.347 0.345 26.2 6.9

IOP 33 0-7 0.265 0.490 19.5 3.1

Area H

IOP 34 0-7 0.298 0.509 20.1 4.0

IOP 35 0-7 0.337 0.447 23.5 4.3

IOP 36 0-7 0.209 0.455 15.5 3.4

Average 0.308 0.441 22.1 5.0
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Figure 1. Map showing the location of the offshore borrow areas SHPO identified as being within the

boundary of a proposed historic district.
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Figure 2. Photos of typical borings from Areas E and F (upper) and the offshore areas in the proposed historic
district (lower). Note the sand in the lower boring is more tan, and contains less silty material (as visible in the
darker areas in the top photo).

Nourishment

Nourishment will be placed in two contiguous reaches extending ~10,800 linear feet from Station
222+00 (53 Ave) to 330+00 (Dewees Inlet) as shown in Sheet 02. Fill Reach 1 extends 5,800 If from
Station 222+00 to 280+00 and will receive up to 750,000 cy of sand. Fill Reach 2 extends 5,000 If from
Station 280+00 to 330+00 and will receive up to 650,000 cy of sand. In total, up to 1,400,000 cy of sand
may be placed during the nourishment. The project area is subject to rapid changes associated with
shoal-bypassing events; therefore, the quantities and fill limits may be adjusted at the time of
construction. Any changes will not increase the overall quantity or nourishment limits. Some portions
of the shoreline within the project area may not be nourished if the beach condition at the time of
construction is sufficient (likely in the area of shoal attachment).

Nourishment will be accomplished using a hydraulic cutterhead dredge and additional equipment
typical of beach nourishment projects, including submerged pipelines, bulldozers, loaders, and
accessory equipment. Temporary training dikes will be used to contain the slurry discharge parallel to
the shore. Nourishment fill sections will be dependent on the condition of the beach at the specific
location, varying from 50 cubic yards per foot (cy/ft) to 400 cy/ft with tapers at the ends of each fill
reach. The construction berm elevation will be placed at +5.5 ft NAVD and a small dune and storm berm
will be constructed along the portions of the beach lacking any significant dune structure at the time of
the project (Sheets 05 and 06). The dune will consist of a crest elevation no greater than +10 ft NAVD
and crest width no wider than 15 ft, with a seaward slope of 1 on 4. The storm berm will be constructed
at +7 to +8 ft NAVD and will extend up to 50 ft seaward of the dune toe. The seaward slope of the
construction berm will be 1 on 20 between +5.5 ft and the mean high water (MHW) contour. Sand
fencing and vegetation will be installed in strategic locations along the landward end of the berm to
facilitate natural dune growth.



33. Overall Project Purpose and the Basic Purpose of Each Activity In or Affecting US
Waters

The purpose of the project is for beach restoration, including:

o Restore the recreational beach along the northeast erosion zone of Isle of Palms from
53rd Avenue to Dewees Inlet.

e Restore a protective beach seaward of buildings such that dune enhancement may be
initiated by the applicant and individual property owners.

e Place nourishment volumes of variable section densities so as to reduce the variability of
beach width caused by inlet sand-bypassing processes.

e Provide a protective buffer between existing infrastructure and the ocean.
e Eliminate the need for emergency erosion control measures.
e Improve the overall aesthetics of the beach and enhance its recreational value.

The project is locally sponsored and will not involve federal funds.

History

The eastern end of Isle of Palms has been impacted by several discrete shoal-bypass events since the
early 1980’s, each of which produced dramatic fluctuations in the shoreline and resulted in some level
of remedial action. To date, measures to restore the beach or protect infrastructure include sand
scraping from accretional areas, installation of sand bags or other temporary structural measure, small
scale nourishment from upland sources, and nourishment by hydraulic dredge (using sediments from
the 41° Street marine basin and from an offshore source). The episodic shoal bypass events create
erosion and accretion patters that follow a well-documented general pattern including accretion along
the beach behind the shoal and erosion of the adjacent beach on either side of the shoal. Once
attached, the shoal sand spreads laterally and restores the adjacent beaches. While the general pattern
is understood, each event is unique in the attachment location, shoal size, and duration of the
attachment process. Also, each shoal moves under unique wave conditions which impacts all of these
factors and determines the direction and magnitude of net sediment transport on either side of the
shoal.

Beach recession rates of the order 200-500 ft have been associated with previous events along the
northeast end of Isle of Palms. While localized shoreline change and volumetric erosion or accretion is
large in magnitude with each event, the net annual sand loss rate (deficit) is low, in the range 15,000-
30,000 cy/yr. Any long-term solution to erosion must therefore restore the small annual deficit as well
as add a large volume that widens the beach sufficiently to buffer development from cyclical erosion
events. Historical data indicate that shoal-bypassing events and the influx of sediment they have
introduced to the beach at the northeast end of Isle of Palms are responsible for the relatively healthy
beach along downdrift sections of the island.

Studies of previous shoal-bypassing events suggest that downcoast areas of Isle of Palms receive
almost no sand from the northeast end of the island during Stage 2 of the shoal-bypass cycle. Itis
during Stage 3 when the majority of downcoast transport occurs. Therefore, a goal of the proposed



project is to reshape the shoreline closer to Stage 3 conditions so that sand will move alongshore and
downcoast under normal wave processes.

Beach Condition Changes 2008-2015

The applicant completed a large-scale beach nourishment project in 2008 which added ~875,000 cy of
sand to the beach between stations 222+00 and 340+00. Following the project, the applicant has
monitored the project area beach using a series of beach profiles spaced at 200 ft, and extending
offshore up to 15,000 ft to encompass the Dewees Inlet delta. Profiles have also been obtained at 1,000
ft intervals along the beach west of the project area. Surveys have been obtained at least annually,
and several additional surveys have been obtained during scraping events or after storms. A map
showing monitoring stations is shown in Figure 1.

From 2008 to 2012, the beach condition in the project area remained healthy, with erosion varying
across the project area with hotspots located along the area of the 2007 shoal attachment (Dunecrest
Lane) and near the Ocean Club condo unit. Overall, the project area lost ~540,000 cy of sand between
2008 and 2012 (Fig 2), leaving the beach with ~456,400 cy more sand than the pre-nourishment
condition (including the effects of natural accretion). The majority of the loss was due to spreading of
shoal sand which had created an artificial bulge in the shoreline. Despite the rapid erosion in the area
near Dunecrest Lane and Beachwood East, the initial beach width was great enough to maintain a dune
and dry beach through 2014. In front of Ocean Club (station 314+00), the erosion reached a point by
2012 that restorative action was required and the first “shoal management” project was constructed.
While there was still a dune present and substantially more sand than the pre-2008 condition, the
likelihood of future erosion warranted action. The project moved ~80,000 cy of sand from an
accretional area in the lee of another attaching shoal to the area fronting Seascape, Ocean Club, and
the 18" hole of the Links Course.

The placed sand eroded over the next few months, and by 2014, the hot-spot erosion continued near
Ocean Club. Homeowners installed emergency erosion measures under individual permits including
sandbags and experimental wave-dissipation systems. At this time, the attaching shoal remained a few
hundred feet offshore and the accompanying adjacent erosion was at its most extreme. The area near
Ocean Club was critically eroded, and structures were imminently threatened. At the same time,
erosion near Beachwood East accelerated, and was beginning to threaten properties. Another shoal
management project was conducted in winter 2014-2015, transferring a total of ~248,000 cy to two fill
areas. The area near Ocean Club received ~180,000 cy, while the area near Beachwood East received
~70,000 cy. Following the project, the fill near Ocean Club proved to be longer lasting than the 2012
project, and some sand remained in place until the October 2015 storm event associated with Hurricane
Joaquin. Thefill fronting Beachwood eroded rapidly due to continued focused erosion associated with
the attaching shoal, and homeowners reinstalled emergency measures.

The eastern end of the island lost sand every year between 2008 and 2014, but gained sand between
2014 and 2015, indicating that the shoal is now becoming part of the active beach. Evidence of natural
restoration of the eastern erosional arc is visible; however, the western erosion area fronting
Beachwood East has not yet begun to recover. The beach between Stations 222+00 and 330+00 hold
~280,000 cy more sand than it did prior to the 2008 nourishment. Additional sand is still migrating in
with the attaching shoal, but it is likely an insufficient volume to fully restore the erosional areas to a
healthy condition that can withstand later shoal events. Since March 2009 (the first comprehensive
island-wide survey), the eastern end of the island has lost 647,100 cy while the central and western
portions of the island have gained 656,700 cy.



Basis for Nourishment Volumes and Anticipated Longevity

The proposed plan is based on an ideal beach profile which contains 350 cy of sand to -10 ft NAVD. The
ideal volume represents a healthy beach section with sufficient sand to maintain a dune and withstand
storm-induced erosion. In addition, the nourishment profile is designed to withstand average erosion
over an ~10-year period. The historical annual loss rate is estimated to average ~2.0 cy/ft/yr, (Kana and
Gaudiano 2001, CSE 2007), however losses since 2008 have averaged ~19.3 cy/ft/yr. The higher rate is
a function of the time interval, which captures the maximum beach losses associated with spreading of
the 2007 shoal (and nourishment) sand, but does not yet capture significant gains of the approaching
shoal. The proposed borrow source is well removed from the active littoral zone and Dewees Inlet.
Therefore, the proposed nourishment will add a new supply of sand to the Isle of Palms system. The
proposed nourishment volume is expected to have an estimated ten-year life under normal erosion
patterns; however, hot spots created by inlet effects may reduce the life of nourishment in some
locations. The proposed project would create a wider beach then the 2008 project, with the intent of
providing longer-term shore protection.

The applicant expects changes in the shoals of Dewees Inlet to follow similar patterns as the 2008-2014
period. Presently, the inlet configuration is similar to the 2008 condition, with a large shoal recently
attached and the inlet channel deflected to the south. Since 2008, monitoring has confirmed a large-
scale channel avulsion event which resulted in reorientation of the Dewees Inlet channel and a release
of a large sand mass as a discrete shoal event. The shoal migrated from the outer delta between 2008
and 2015 and is presently the shoal that is attaching to the beach. Two smaller shoal events built from
the 2007 shoal attachment event, attaching in 2009 and 2010. The applicant expects at least one
additional shoal-bypass event is likely to occur over the next 8-10 years (Gaudiano and Kana 2001), and
sand presently on the shoal platform off the central project area is expected to migrate landward and
add to the supply of visible sand on the beach. The applicant anticipates these influxes of sand will
provide a reasonable dry-beach buffer along the project area. However, localized erosion hot spots
may develop at some point in time within ten years after nourishment. The applicant plans to conduct
detailed annual surveys of the beach, inlet, and shoals so as to develop sediment budgets and identify
developing problems before they threaten property and community infrastructure. Results of annual
monitoring will be submitted for review to regulatory agencies.

The proposed nourishment project is consistent with the applicant’s long-term beach management
plan (Jones 2007).
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FIGURE 1. The applicant established a monitoring baseline to encompass the length of IOP. The baseline between stations
222+00 and 376+00 corresponds to the baseline used in the 2008 project. Red labels indicate locations of OCRM survey
monuments. City profile sections are oriented perpendicular to the baseline while OCRM profiles are perpendicular to the local
beach azimuth. [CSE and OCRM azimuths are only significantly different at Breach Inlet.]
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FIGURE 2. Beach unit volumes along the project area measured from the structure line to -10 ft NAVD. Where the
black line is higher than the red line, more sand is present on the beach than existed prior to the 2008 nourishment
project. Erosion hotspots are present at stations 246+00-274+00 and 310+00-318+00.




39. Describe measures taken to avoid and minimize impacts to waters of the United
States

The proposed project is anticipated to be constructed between 1 November and 30 April to avoid
potential impacts to sea turtles; however, the final project schedule will be determined in coordination
with environmental agencies with appropriate conditions in place for varying windows (ie- turtle
monitoring). No construction activities will take place during sea turtle hatching season (1 August to
31 October). Construction will take place over an ~60-day to 90-day period, working 24 hours per day.
Turbidity associated with the project will be localized and short-term given the dominance of sand-
sized material with ~2 percent mud in the deposits. Turbid plumes are expected to dissipate in minutes
to hours within ~500 ft of the discharge point based on prior experience.

The proposed project will result in excavation and mortality of ~150 acres of surficial benthic organisms
in the borrow area. Filling operations will bury ~125 acres of shallow beach and inshore habitat (ocean
shoreline), resulting in mortality and displacement of existing benthic populations. Nourishment will
provide an additional ~60 acres of dry-sand beach (habitat for turtle nesting, shorebird roosting, and
recreational area). A wider dry beach will allow natural expansion of the foredune and its associated
vegetation. The recreated wet sand beach will be similar to or greater in area than the previous wet
sand beach buried by the fill. It is expected that these areas will recolonize naturally and rapidly with
a similar suite of species (cf, Jutte et al 2002, CZR NAGS HEAD REPORT).

The proposed borrow areas are situated around a submarine ridge where natural bottom depths vary
from 15 ft to 30 ft. The excavations will be of the order 7 ft +1 ft, which is comparable to the natural
depth variation in the area. Sediments in the available borings suggest the proposed borrow areas
contains actively mobile sediments. Anaerobic conditions were generally not detected within the
upper 8 ft of the substrate for the cores in the proposed borrow search area. Small quantities of
interstitial mud were detected in some samples. The applicant plans to obtain additional borings to
further refine the boundaries of the proposed borrow area(s) and optimize sediment quality for the
project (within the proposed area footprints shown in sheets 08 and 10).

The applicant provided a “Operations, Monitoring, and Contingency Plan” for the 2008 nourishment
project, which included details on how the application would ensure sediment quality of the beach fill,
document removal of sandbags, conduct environmental monitoring during and after the project, and
report findings of these efforts to the USACE and others. The applicant proposes to enact similar steps
to ensure the project is completed with minimal environmental impacts and that any deviations from
expectations are documented appropriately. Specific items include:

The Permittee (through its Agent) will provide all contractors associated with construction a copy of
the permit and associated drawings. A copy of the permit will be kept at the construction site at all
times.

Sea Turtles

The applicant proposes to construct the project outside of sea turtle hatching season (August-October),
and if practicable, outside of sea turtle nesting season (May-August). Should portions of the project
overlap with turtle nesting season, standard protection and monitoring actions will be completed to
minimize impacts to turtles. Action items include:

e Daily early morning surveys for sea turtles



o Nest relocation by qualified personnel for nests laid in areas where they may be impacted
by construction activities.

e Equipment storage will be off the beach to the maximum extent practicable and as far
landward as possible. Temporary fencing or other measures will be utilized to prevent
turtles from being trapped by equipment.

e Direct night-time lighting of the beach will be limited to the immediate construction area
and shielded according to USFWS recommendations. If any turtles are observed in the
construction area, activities will cease until the turtle returns to the water and any nest is
marked.

e Tilling of the nourished beach and compaction monitoring for three years after
nourishment

e Escarpment monitoring and leveling for three years after nourishment.

Emergency Erosion Control Device Removal

Much of the need for the 2008 contingency plan arose from the extensive use of sandbags in 2007-2008
and the requirement that those bags be removed and documented as part of the project. The
application (City of Isle of Palms) was not the owner or responsible party of the sandbags, but took
responsibility for removal of the bags during the project. For the proposed project, individual persons
holding permits for erosion control measures will be responsible for removing temporary structures. In
areas with sufficient storm protection, emergency measures will be removed prior to sand being placed
at that location, and the nourishment fill will reach to the escarpment line or as landward as possible.
In areas where removal of the emergency measures would leave properties threatened to damage,
sand will be placed seaward of the structures and the structures will be removed at the time of sand
placement orimmediately thereafter.

The applicant will obtain agreements with the emergency order permit holders prior to construction
which will require removal of all emergency measures prior to or during nourishment. The agreement
will note that failure to remove emergency measures will subject the permit holder to fines or other
penalty from OCRM and/or the USACE. Nourishment sand will not be placed on top of or landward of
emergency structures at any time during the nourishment effort.

Removal of emergency measures will be documented photographically as each structure is removed.
Records will be checked with existing OCRM tallies for numbers of sandbags and lengths of wave
dissipation systems. The applicant will forward weekly updates to OCRM staff which will include the
location and description of removal efforts and progress of nourishment. Approval of complete
removal will be coordinated between OCRM and the emergency permit holders. No dune construction,
sand fencing, or vegetation will be completed until OCRM has indicated a property is eligible.

Sediment Quality

The Permittee will define permitted borrow areas so as to reduce the amount of gravel and shell
material placed on the beach. Specific monitoring will include:

1) Collection of additional borings in areas E and F; analysis of sediment quality; and
preparation of maps of sediment grain size, percent mud, percent gravel, and percent shell
material.



Review of borrow area geotechnical data with permitting agency officials and identification
of priority subareas for excavation. The Permittee, through its Agent, will determine a
dredging strategy to utilize the borrow areas in an efficient manner while maintaining
sediment quality throughout the project.

Pre-construction native beach sand samples will be obtained at 1,000 ft intervals along the
project area (between Stations 230+00 and 320+00). At each location, samples will be taken
at the toe of the dune, middle of the dry sand berm, approximate mean sea level, and
shallow subtidal zone (wading depth). Samples will be sieved at 0.25 phiintervals and acid-
washed to determine shell content.

The Permittee (through its Agent) will have qualified personnel under the direction of a
registered professional geologist monitoring sediment quality on the beach during
construction and correlating it with the borrow area conditions.

During construction, samples of the beach fill will be obtained at 200-ft intervals and
compared to the native and borrow area samples. Samples along one shore-perpendicular
transect will be combined into one physical composite and sent to the laboratory for grain-
size analysis. Samples will be analyzed as soon as possible but not to exceed five (5) days
after collection. Sediment test results will be submitted weekly to USACE and SCDHEC-
OCRM for review.

Additional sampling and frequent observation will be completed during the initial 4 to 6
hours of pumping when the dredge moves to a new borrow site until the on-site technical
representative (OTR) and contractor are satisfied with the quality of sand. The contractor
will also have observers monitoring sediment quality 24 hours per day and willimmediately
report any significant changes in the discharge to the OTR so that decisions to move the
dredge can be accomplished in a timely manner.

Upon completion of construction, the Permittee (through its Agent) will resample the
project area and obtain representative samples of the beach fill using the same stations as
the pre-project samples. Results will be compared with pre-project beach samples and
borrow area sediment test results. Data will be submitted to the USACE and OCRM in a
comprehensive final report.

Relocation of the dredge if unacceptable sediments are encountered. The contractor in
consultation with the owner’s on-site technical representative will notify the Permittee,
USACE, and OCRM if significant non-compatible materialis encountered in the borrow area.
The dredge will be relocated to other subareas within the permitted borrow area if the
following conditions are encountered:

a. Evidence of high concentrations of mud persisting for more than 30 minutes in the
slurry based on visual observation at the discharge pipe and monitoring of specific
gravity of the slurry at the dredge.

b. Evidence of high concentrations of nonshell gravel such as chunks of limestone,
marl, or similar cemented sediments which persist for more than 30 minutes in the
slurry based on visual observation at the discharge pipe and monitoring of specific
gravity of the slurry at the dredge.



c. Evidence of high concentrations of coarse shell material exceeding pebble-sized
clasts (eg, oyster shells, quahogs, etc) which persist for more than 30 minutes in the
slurry based on visual observations at the discharge pipe and monitoring of specific
gravity of the slurry at the dredge.

9) Accumulations of mud rollers and coarse gravel material (ie, rock fragments, large shells).
Because of the lag time between excavations in the borrow area and pump-out onto the beach,
accumulations of mud rollers and coarse gravel material may occur before the dredge can be
relocated. If such accumulations exceed the equivalent of one 15-cubic-yard dump truck per
100 linear feet of beach, the Permittee will arrange to pick up the coarse material using hand
labor or a beach-sweeping device as soon as practicable upon completion of the section or
upon completion of the project. To the extent practicable, such accumulations will be raked
into stockpiles above the high-tide mark and will be removed prior to completion of the project.

10) Beach compaction tilling -The Permittee will perform tilling of the fill berm upon project
completion as specified in the contract documents. Tilling will be accomplished to a depth of
~36 inches and will span the dry berm. The Permittee (through its Agent) will perform post-
tilling compaction tests at ~500-ft intervals along the project area and will report the results to
USACE and SCDHEC-OCRM following standard testing protocols.

Monitoring Plan

The permittee will establish and complete the following monitoring plan as part of the proposed
project. Some of these action items were mentioned previously, but are included here for
completeness.

Beach Surveys - The applicant will conduct topographic and bathymetric beach surveys before and
after the project, and for 3 years post project. Surveys will be conducted at profiles not to exceed 200
ft in spacing in the alongshore direction and will encompass the beach between a point landward of
the stable dune and extend to depths of -12 ft NAVD, or a distance of 3,000 ft from the shoreline,
whichever is closer. Post construction surveys will compare beach volumes and contour positions to
before-and-after project conditions to document beach volume changes and identify any erosion
hotspots. Annual reports will be submitted to USACE and SCDHEC-OCRM.

Borrow Area Surveys - The applicant will conduct pre-project, post-project, and out-year bathymetric
surveys of the utilized dredge area. Surveys will encompass the boundaries of the dredge area and will
include a minimum 400 ft buffer along the outside of each area. Surveys will be completed using track
lines at a spacing not to exceed 100 ft. Out-year surveys will be completed in years 1, 3, and 5 following
construction. Data will be used to determine infilling rates and topographical changes to the seafloor.
Results will be included in annual monitoring reports in conjunction with the beach surveys.

Sediment Monitoring

Beach - Pre and post nourishment beach sediment samples will be taken at stations spaced
1,000 ftin the alongshore direction. At each station, samples will be obtained using a push core
at the toe of the dune, crest of the berm, mid beach face, and shallow underwater zone.
Samples will be dried and tested for grain size distribution and shell content. Results will be
included in a comprehensive project report.

Borrow Area - Pre-project, post-project, and out-year surficial sediment samples will be
obtained in the dredge areas to evaluate possible changes to the sediment characteristics over



time as new sediment infills the borrow area. Ten sediment samples will be collected at
random locations within each borrow area using push cores ~10cm in diameter and 10cm deep.
Samples will be analyzed for grain size, shell content, and mud content. Results can be used to
infer recovery of the borrow area and what type of benthic community is likely present.
Summaries of the findings will be submitted in annual reports to USACE and SCDHEC-OCRM.

Lighting - The applicant will conduct one lighting survey of the beach in the first May following
nourishment following guidelines prepared by USFWS. A summary report of the survey, including the
methodology, map of lighting sources, and description of each source) will be submitted to USFWS
within three months of the survey. Following submission of the survey results, the applicant will meet
with USFWS to discuss the report.



40. Provide a brief description of the proposed mitigation plan to compensate for
impacts to aquatic resources or provide justification as to why mitigation should
not be required

The restorative nature of the project and the lack of impacts to freshwater or estuarine wetlands suggest
that no mitigation for the action be required. The project will restore and preserve dry sand and dune
habitat used by shorebirds and endangered species. Impacts of beach nourishment projects are well
understood and, when designed properly and the site allows, limited to temporary impacts to the
immediate beach and borrow area. Borrow areas have been selected to minimize placement of silt-sized
particles on the beach, and to closely match the native grain size along the beach. The project is proposed
to be constructed during periods of low biological activity to minimize impacts to benthic organisms and
sea turtles. The applicant proposes that no mitigation should be required for the proposed project, as is
the typical custom for beach nourishment activities.
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