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1.0 PURPOSE

The Town of Emerald Isle initially applied for and received an exception from the static line, which
covers Eastern Emerald Isle (site of the 2003 Bogue Banks Restoration Project Phase 1), in
accordance with procedures outlined in 15A NCAC 07J.1201 from the North Carolina Coastal
Resources Commission on March 24, 2010. A second exception from the static line was
subsequently applied for and approved five years later on April 29, 2015. A static vegetation line
was established along the eastern 5.9 miles of the town’s approximate 11 mile oceanfront shoreline
asaresult of a large scale beach nourishment project constructed in 2003 that exceeded the original
250,000 cy and 50 cy/ft criteria for triggering a static line. The static vegetation line together with
the rule establishing graduated setback requirements based on building size (15A NCAC 07h
.0306) rendered 171 ocean front properties non-conforming, 160 of which are occupied with
structures ranging in size from less than 1,000 square feet to over 4,000 square feet. Twenty-three
(23) of the 160 non-conforming structures have heated floor spaces greater than 2,500 square feet.
Note that the number of structures does not include the Ocean Reef and Pier Point Condominiums
which would have ten (10) and five (5) buildings, respectively, rendered non-conforming.

Recently, in February through April 2020, a portion of the Post-Florence Renourishment Project
— Phase Il (Reach 2) was constructed in Western Emerald Isle, triggering a new static line based
on updated criteria defining the requirement for all projects over 300,000 cy. It should be noted
that this portion of Western Emerald Isle was originally included in Phase 111 of the Bogue Banks
Restoration Project, constructed in 2005, but did not trigger a static line requirement at the time
based on the original criteria of 250,000 cy and 50 cy/ft. The portion of Western Emerald Isle for
which the new static line was triggered also received material in 2007 as part of the post-Ophelia
restoration and in 2013 as part of the post-Irene restoration but did not meet the original criteria
triggering a static line in either of those events. Therefore, due to the updated criteria and
placement volume of over 300,000 cy of material in Reach 2 during the Post-Florence
Renourishment Project — Phase Il in spring 2020, the Town is applying for an exception from the
static line in a portion of Western Emerald Isle in accordance with procedures outlines in 15A
NCAC 07J.1201 from the North Carolina Coastal Resources Commission. The portion of Western
Emerald Isle for which the new static line was triggered covers approximately 1.76 miles of
shoreline. The static vegetation line together with the rule establishing graduated setback
requirements based on building size (15A NCAC 07h .0306) renders 39 ocean front properties
non-conforming, 33 of which are occupied with structures ranging in size from approximately
1,200 square feet to over 4,000 square feet. Six (6) of the 39 non-conforming structures have
heated floor spaces greater than 5,000 square feet. Note that the number of structures does not
include buildings at the Sound of the Sea Condos (1 building), the Islander Hotel (1 building),
Queens Court Condos (1 building), or Pebble Beach Condos (2 buildings) that would be rendered
non-conforming.

This document has been created for submittal to the NC Coastal Resources Commission for
the review of conditions as it relates to:

1) the Town’s static line exception reauthorization in 2020 for Eastern Emerald Isle (site
of the Bogue Banks Restoration Project Phase I1)
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2) the Town’s initial static line exception authorization in 2020 for a portion of Western
Emerald Isle (site of Reach 2 of the Post-Florence Renourishment Project - Phase I1).

2.0 SUMMARY OF FILL PROJECTS
2.1 Bogue Banks Restoration Project Phase Il (2003)

2.1.1 Project Construction

The Bogue Banks Restoration Project (or County Project) covers approximately 16.8 miles of the
25 mile long island and extends from the Atlantic Beach/Pine Knoll Shores (AB/PKS) town
boundary west to approximately one mile east of Bogue Inlet (Figure 2-1). The island-wide project
was implemented in three phases, as shown in Figure 2-1, with Phase Il (Eastern Emerald Isle)
covering the extents of the initial Emerald Isle static line exception.
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Figure 2-1. Bogue Banks Restoration Project (Carteret County Shore Protection Office)

Phase 11 of the Bogue Banks Restoration Project (Eastern Emerald Isle), a focus of this static line
exception review, was constructed in 2003 and covered the eastern 5.9 miles of Emerald Isle, from
the Indian Beach/Emerald Isle (IB/EI) town boundary to Pinta Dr, a point approximately 1.5 miles
east of the Bogue Inlet Fishing Pier (Figure 2-2). This stretch of beach encompasses County
monitoring transects 24 through 48 of the Bogue Banks Beach and Nearshore Mapping Program
(BBBNMP) which essentially cover the Emerald Isle — Central (Transects 26 — 35) and Emerald
Isle — East (Transects 36 — 48) monitoring reaches. Material for Phase Il of the Bogue Banks
Restoration Project was obtained from borrow areas B2 and A. The total volume placed on the
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5.9 mile shoreline segment was 1,867,726 cubic yards which is equivalent to 60.0 cy/ft. Of this
total volume, 123,938 cubic yards were used for construction of the dune and 85,282 cubic yards
were placed in the two taper sections with the balance of 1,658,506 cubic yards used to construct
the new beach seaward of the dune. Phase Il of the Bogue Banks Restoration Project was divided
into Eastern, Middle, and Western Zones as shown in Figure 2-2 with design volumes of 82 cy/ft,
58 cy/ft, and 35 cy/ft, respectively. Based on after dredging beach profile surveys, the actual
volume of material placed in each of the three zones shown in Figure 2-2 was: 1,001,300 cubic
yards or 78.8 cy/ft in the Eastern Zone; 212,500 cubic yards or 54.2 cy/ft in the Middle Zone; and
444,800 cubic yards or 34.5 cy/ft in the Western Zone.

BOGUE SOUND
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Figure 2-2. Phase Il Restoration Project — Eastern Emerald Isle (Carteret County Shore Protection
Office)

2.1.2 Establishment of Initial Static Vegetation Line

Phase 11 of the Bogue Banks Restoration Project (Eastern Emerald Isle), a focus of this static line
exception review, was constructed in 2003, with completion of all three phases occurring in 2005,
and included design specifications that triggered a static line and therefore satisfied a requirement
of 15A NCAC 07J .1201 whereby an exception request could be made after 5 years. This request
was initially approved and adopted on March 24, 2010. It was then followed, five years later, by
a second exception request which was approved and adopted on April 29, 2015.
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The static line rule in effect at the time Phase Il of the Bogue Banks Restoration Project was
constructed required a static line be established for beach fills exceeding 250,000 cubic yards and
a placement rate greater than 50 cy/ft. Although the placement rate in the Western Zone was less
than 50 cy/ft, the Phase Il project was treated as one project, and since the average placement rate
over the 5.9 miles was 60.0 cy/ft, the entire project area was deemed subject to the static line
requirement by the Division of Coastal Management (DCM). The existing static vegetation line
along Eastern Emerald Isle is shown in Figure 2-3 to Figure 2-12 overlain on 2016 aerials. The
line was developed by the Division of Coastal Management using pre-project aerial photography
from November 26, 2002.

The static line in Eastern Emerald Isle extends approximately 5.9 miles from just west of County
Transect 25, between Periwinkle Dr and Scotch Bonnet Dr to County Transect 48 just east of 1
St. The current erosion rate setback factor (developed by the Division of Coastal Management
and approved/adopted by the Coastal Resources Commission in 2019) for the entire area of Eastern
Emerald Isle which falls under the static line exception was determined to be 2.0. There are
currently 366 oceanfront lots within the static line extents of which 9 are currently vacant.
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Figure 2-3. Eastern Emerald Isle Static Vegetation Line (1 of 10)
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Figure 2-4. Eastern Emerald Isle Static Vegetation Line (2 of 10)
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Figure 2-5. Eastern Emerald Isle Static Vegetation Line (3 of 10)
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Figure 2-6. Eastern Emerald Isle Static Vegetation Line (4 of 10)

October 2020 8



Static Line Exception 5 Year Review/Reauthorization
Emerald Isle, NC

Legend
Static VVegetation Line

— Roads
© County Monitoring Transects

— — = County Monitoring Baseline
N

0 50 100 200 .
T . Fect W$E

Aerial Photo: 2016 NC OneMap s

Figure 2-7. Eastern Emerald Isle Static Vegetation Line (5 of 10)
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Figure 2-8. Eastern Emerald Isle Static Vegetation Line (6 of 10)
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Figure 2-9. Eastern Emerald Isle Static Vegetation Line (7 of 10)
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Figure 2-10. Eastern Emerald Isle Static Vegetation Line (8 of 10)
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Figure 2-11. Eastern Emerald Isle Static Vegetation Line (9 of 10)
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Figure 2-12. Eastern Emerald Isle Static Vegetation Line (10 of 10)
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2.1.3 Establishment of Initial Nourishment Triggers

For Phase Il of the Bogue Banks Restoration Project (Eastern Emerald Isle), the original periodic
nourishment plan adopted by the Town of Emerald Isle dictated nourishment would be performed
under two conditions. First, when one-half of the initial fill volume was lost to erosion, this would
prompt a nourishment event. This periodic nourishment trigger excluded the volume of material
placed in the dune and the volume placed in the two taper sections. Therefore, Eastern Emerald
Isle originally intended to schedule maintenance of the Phase Il shoreline when 829,253 cubic
yards was lost from the initial fill. Second, a target minimum volume for each profile from the
foredune (landward most crest of the primary dune) to the outer bar (above -12 ft NAVD88) was
established at 225 cy/ft during the formulation of the Bogue Banks Restoration Project. This was
determined to be an adequate amount of material to protect from storms based on the superior
condition of Atlantic Beach, which had historically been nourished by the federal UASCE project,
after the hurricanes of the 1990s. Therefore, if profiles in a monitoring reach, on average, fell
below the 225 cy/ft above -12 ft NAVDS8S8, it would prompt a nourishment event. These periodic
nourishment strategies were represented in the Town’s original FEMA Monitoring & Maintenance
Plan that enabled the Town to remain eligible for the cost reimbursement of replacing the volume
of sand lost during a federally declared disaster.

With the recent development of the Bogue Banks Master Beach Nourishment Plan, of which the
engineering analysis was completed in 2014 and the permit obtained in fall 2018, these triggers
were revised and nourishment operations and timing reformulated. Details of the recent (Post-
Florence) and future nourishment plans encompassed by the Bogue Banks Master Beach
Nourishment Plan are presented in Section 2.3.

2.1.4 Renourishment Summary (2004 - 2020)

The Phase Il portion of the Bogue Banks Restoration Project (Eastern Emerald Isle) has been
nourished on four occasions following initial construction, with all four instances resulting from
volume losses associated with declared natural disasters. The first event was Hurricane Isabel
which impacted the Bogue Banks area in September 2003, only 5 months after initial construction
of Phase Il. The second was Hurricane Ophelia which passed through the area in September 2005.
The third was Hurricane Irene which impacted the area in August 2011. The fourth was Hurricane
Florence which impacted the area in September 2018. In each case, the Town applied to the
Federal Emergency Management Agency (FEMA) for funds to restore the material lost during the
storms under Category G of FEMA’s Public Assistance Program. Specifically, the Public
Assistance Program allows FEMA to provide funds to restore an “improved” or engineered beach
providing the applicant can demonstrate the beach fill project had a designed template and grain
size, suitable borrow areas, a maintenance plan, and pre- and post storm beach profile surveys.

Post-1sabel Renourishment Project (2004)

Following the advent of Hurricane Isabel, the Town of Emerald Isle was able to demonstrate it
met all of the FEMA Public Assistance Program requirements including an engineered beach, a
nourishment plan, and monitoring program and was subsequently approved to receive funds to
restore the beach to the pre-storm condition. Based on profiles of the beach taken before and after
Hurricane Isabel, the Town of Emerald Isle was able to substantiate the loss of 121,000 cubic yards
of material from two sections of the Phase Il project, one located between County Transects 30
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and 36 and the other between County Transects 38 and 43 (Figure 2-13). Emerald Isle obtained
modifications to its original Bogue Banks Restoration Project permits from both the Corps of
Engineers and the Division of Coastal Management and completed the restoration of the project
during March and April 2004. The final volume of material actually placed along the eroded
sections totaled 156,000 cubic yards. One hundred percent (100%) of the approximately $1.8
million cost of the restoration project was paid for by FEMA. In addition to obtaining a permit to
restore the eroded material, the permit modification included the use of material from the northern
sections of the Morehead City Harbor Offshore Dredged Material Disposal Site (ODMDS) located
seaward of the Beaufort Inlet ocean bar.

Post-Ophelia Renourishment Project (2007)

The post-Hurricane Ophelia restoration in Emerald Isle, which was also funded by FEMA,
included restoration of the fill between County Transects 33 and 45 (Figure 2-14), located within
the Phase 11 project limits, and between County Transects 10 and 20 (not originally included in the
static line exception process) located in the Phase 111 segment of the Bogue Banks Restoration
Project (Western Emerald Isle). The project also placed material in Indian Beach/Salter Path and
Pine Knoll Shores. As was the case for the Hurricane Isabel restoration, the Hurricane Ophelia
restoration used material from the ODMDS which was transported to the beach via hopper dredges.
The post-Hurricane Ophelia restoration was accomplished between January and March 2007 with
a total of 1,229,836 cubic yards deposited along various sections of Bogue Banks, 344,410 cubic
yards of which was placed between County Transects 33 and 45 within the limits of the Phase Il
project and Eastern Emerald Isle static line extents. The total cost of the restoration was
$13,773,800, all of which was provided by FEMA. Of this total restoration cost, $3,857,000 can
be allocated to the portion of the project within the Phase Il (Eastern Emerald Isle) project limits
and Emerald Isle static line extents based on the volume of material placed within this reach
compared to the total volume placed on Bogue Banks to replace the material lost to Hurricane
Ophelia. Note that the total cost for the Ophelia restoration allocated to the Town of Emerald Isle
was $6,569,000 which also included restoration in the Western Emerald Isle (Phase I11) portion.

Post-lrene Renourishment Project (2013)

The post-Hurricane Irene restoration in Emerald Isle, which was partially funded by FEMA
(mob/demob and a portion of the beach fill), included fill between County Transects 35 and 45
(Figure 2-15), located within the Phase 11 project limits and between County Transects 10 and 16
(not originally included in the static line exception process) located in the Phase I11 segment of the
Bogue Banks Restoration Project (Western Emerald Isle). The project also placed material in Pine
Knoll Shores. As was the case for the Hurricane Isabel and Ophelia restorations, the Hurricane
Irene restoration used material from the ODMDS which was transported to the beach via hopper
dredges. The post-Hurricane Irene restoration was accomplished between January and March
2013 with a total of 965,011 cubic yards deposited along various sections of the Bogue Banks,
451,600 cubic yards of which was placed between County Transects 35 and 46 within the limits
of the Phase Il project and Eastern Emerald Isle static line extents. This equated to an average of
36.1 cy/ft. The total cost of the restoration was $14,951,965, $7,076,155 of which was provided
by FEMA and the rest ($7,875,810) by the County ($5,920,405) and Towns of Emerald Isle and
Pine Knoll Shores. The total FEMA reimbursement for beach fill (not including mob/demob)
allocated to the Town of Emerald Isle was $1,967,473, which included restoration of the Western
Emerald Isle (Phase I11) portion. The total local cost for the Irene restoration allocated to the Town
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of Emerald Isle was $1,443,607 which included restoration of the Western Emerald Isle (Phase
[11) portion.

Post-Florence Renourishment Project — Phase | (2019)

The post-Hurricane Florence restoration, which was partially funded by FEMA, was divided into
three phases with Phase | occurring March through April 2019, Phase 11 occurring in February
through April 2020, and Phase 111 expected to occur during the upcoming 2020/2021 dredging
window. In Eastern Emerald Isle, the 2019 Post-Florence Renourishment Project - Phase |
included fill between County Transects 34 and 48 (Figure 2-16), located within the Bogue Banks
Restoration Project Phase 11 limits and Eastern Emerald Isle static line extents. The Post-Florence
Renourishment Project - Phase | also placed material in Indian Beach/Salter Path. As was the case
for the Hurricane Isabel, Ophelia, and Irene restorations, the post-Florence Phase | restoration
used material from the ODMDS which was transported to the beach via hopper dredges. The post-
Florence Phase | restoration placed a total of 975,647 cubic yards of material along various
sections of Bogue Banks, 624,945 cubic yards of which was placed between County Transects 34
and 48 within the limits of Bogue Banks Restoration Project Phase Il and Eastern Emerald Isle
static line extents. This equated to an average of 38.0 cy/ft. The total cost of the post-Florence
Phase | restoration was $20,277,943, of which $5,000,000 was provided by the State (CSDM
funds) and the rest by the County and Towns of Emerald Isle and Indian Beach. The total local
cost for the post-Florence Phase | restoration allocated to the Town of Emerald Isle was
$9,788,975 ($7,341,731 County reserve and $2,447,244 Town of Emerald Isle). Note that Emerald
Isle and Indian Beach had applied for FEMA funding as a result of damages from Hurricane
Florence but were still awaiting award during the construction of Phase I, with plans for County
and Town reimbursement if funding was approved. After completion of construction, FEMA
funding was awarded, allowing for reimbursement to the County and Towns for all material lost
during Hurricane Florence. Appendix A contains the plans for the 2019 Post-Florence
Renourishment Project - Phase I, the only project to occur within the last 5 years, covering the
portion of Eastern Emerald Isle included in the static line exception. It should be noted that Phase
I11 of the Post-Florence Renourishment Project is scheduled to occur during the upcoming winter
2020/2021 dreading window and will cover Transects 1 — 7 (not currently included in the static
line exception process) and Transects 14 — 48 in Emerald Isle, of which Transect 25 — 48 are
included in the Eastern Emerald Isle static line exception extents and Transects 14 — 24 are not. In
Emerald Isle, current plans call for approximately 2,012,850 cy of material to be placed along
Transects 1 — 7 and Transects 14 — 48, with approximately 1,137,750 cy being placed along
Transects 25 — 48 within the Eastern Emerald Isle static line exception area.
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2.2 Post-Florence Renourishment Project — Phase Il (2020)

2.2.1 Project Construction

As mentioned previously, the post-Hurricane Florence restoration, which was partially funded by
FEMA, was divided into three phases with Phase | occurring March through April 2019, Phase 11
occurring in February through April 2020, and Phase 111 expected to occur during the upcoming
2020/2021 dredging window. The Post-Florence Renourishment Project — Phase 11 placed sand in
four reaches along Bogue Banks, including nourishment efforts in a portion of Western Emerald
Isle (Reach 2) where fill was placed between County Transects 7 and 14. This area was not
originally included in the static line exception process. Phase Il of the Post-Florence
Renourishment Project also placed material in Indian Beach/Salter Path, Pine Knoll Shores, and
Atlantic Beach (see Figure 2-17). As was the case for the Hurricane Isabel, Ophelia, and Irene
restorations, as well as the Post-Florence Phase | restoration, the post-Florence Phase |1 restoration
used material from the ODMDS which was transported to the beach via hopper dredges. The post-
Florence Phase |1 restoration placed a total of 2,022,807 cubic yards of material along four reaches
of the Bogue Banks, 355,335 cy of which was placed along 9,300 feet between County Transects
7 and 14 in Western Emerald Isle (see Figure 2-18). The total cost of the post-Florence Phase Il
restoration was $28,068,085, of which FEMA Category G and State CSDM funds ($11,105,767)
were used in combination with funds from the County and Towns of Emerald Isle, Pine Knoll
Shores, and Atlantic Beach. The total local cost for the post-Florence Phase |1 restoration allocated
to the Town of Emerald Isle was $2,501,557 (County reserve). Appendix A contains the plans for
the 2020 Post-Florence Renourishment Project - Phase 11.

Figure 2-17.
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2.2.2 Establishment of New Static Vegetation Line

With construction of Phase Il of the Post-Florence Renourishment Project, a static line
requirement was triggered between Transects 7 and 14 in Western Emerald Isle. It should be noted
that this area was originally included in Phase 111 of the Bogue Banks Restoration Project which
was constructed in 2005. However, the project did not trigger a static line based on the initial
criteria established (250,000 cy and 50 cy/ft) because it did not meet the fill density of 50 cy/ft.
The area also received nourishment material in 2007 during the post-Ophelia restoration and 2013
during the post-lrene restoration. Neither event met the criteria to trigger a static line. Therefore,
this area has been absent from any static line exception authorization. However, updated criteria
consist of beach fill projects larger than 300,000 cy, triggering a static line in this portion of
Western Emerald Isle upon construction of Phase Il of the Post-Florence Renourishment Project.
Therefore, the vegetation line was established prior to construction of the Post-Florence
Restoration Project — Phase 11 using post-Dorian survey data and aerial imagery from September
2019. The resulting static vegetation line in the portion of Western Emerald Isle nourished during
Phase Il of the Post-Florence Renourishment Project is presented in Figure 2-19 through Figure
2-21 overlain on 2016 aerials.

The static line in the above referenced portion of Western Emerald Isle extends approximately
1.76 miles from County Transect 7, at Whitecap Circle, to County Transect 14, at Sound of the
Sea. This area spans a portion of two County monitoring reaches: Bogue Inlet (Transects 1 — 11)
and Emerald Isle - West (Transects 12 — 25). The current erosion rate setback factor (developed
by the Division of Coastal Management and approved/adopted by the Coastal Resources
Commission in 2019) for this portion of Western Emerald Isle which falls under the new static line
extents was determined to be 2.0. There are currently 113 oceanfront lots within these static line
extents of which 3 are currently vacant.
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Figure 2-19. Western Emerald Isle Static Vegetation Line (1 of 3)
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Figure 2-20. Western Emerald Isle Static Vegetation Line (2 of 3)
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Figure 2-21. Western Emerald Isle Static Vegetation Line (3 of 3)
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2.2.3 Establishment of Nourishment Triggers

With the recent development of the Bogue Banks Master Beach Nourishment Plan, of which the
engineering analysis was completed in 2014 and the permit obtained in fall 2018, nourishment
triggers have been revised and nourishment operations and timing reformulated from the original
methodology which included nourishment triggers of 50% of the initial fill volume and 225 cy/ft
above -12 ft NAVDS88. This newly triggered static line in a portion of Western Emerald Isle will
be monitored and maintained going forward in accordance with the Master Beach Nourishment
Plan. Details of the future nourishment plans encompassed by the Bogue Banks Master Beach
Nourishment Plan are presented in Section 2.3.

2.3 Master Beach Nourishment Plan

The Bogue Banks Master Beach Nourishment Plan was developed to provide long-term shoreline
stabilization and equivalent level of protection along Bogue Banks 25 mile oceanfront.
Development of a 50-year programmatic EIS was completed and a 50-year USACE permit was
issued on November 8, 2018, which covers Phases I, Il, and Ill of the Post-Florence
Renourishment Project and will apply to nourishment operations through 2068 (50 years). As part
of the EIS, an engineering report was completed in 2014 to provide insight into the future sand
needs and availability. A combination of analytical analysis and cross-shore and longshore
modeling was used to determine historical loss rates (both background erosion and storm erosion),
volumetric requirements to provide equal protection to all portions of the island, and future
nourishment quantities and timing cycles.

Through SBEACH modeling, it was determined that a 25-year return period storm level of
protection (LoP) for the entire island was feasible, both from a construction/sand availability
standpoint and financial position. Therefore, the island was divided into various reaches based on
similar profiles characteristics and historical erosion rates were used to determine the volume of
material required to protect infrastructure in each reach from the 25 year storm event. This volume
differed slightly across the oceanfront based on existing dune configurations. Table 2-1 shows the
calculated 25-year triggers for the LoP for the various monitoring reaches of Bogue Banks. The
profile volume trigger for the original Bogue Banks Restoration Project Phase Il project area (and
Eastern Emerald Isle static line exemption extents) was determined to be 211 cy/ft for the western
portion (Emerald Isle - Central monitoring reach, County Transects 26 - 36) and 221 cy/ft for the
eastern portion (Emerald Isle - East monitoring reach, County Transects 37 - 48). The profile
volume triggers for the portion of Western Emerald Isle included in the new static line extents
triggered by Phase Il of the Post-Florence Renourishment Project are 235 cy/ft for the western
portion (Bogue Inlet monitoring reach, County Transects 1 — 11) and 266 cy/ft for the eastern
portion (Emerald Isle - West monitoring reach, County Transects 12 — 25). The new triggers
developed for the Master Beach Nourishment Plan have replaced the previous methods of
determining the need for nourishment (i.e. 50% erosion of the original Phase Il project and 225
cy/ft above -12 ft NAVD88). Therefore, the Town of Emerald Isle will initiate nourishment
actions in the Phase 1l Project area (and Eastern Emerald Isle static line exemption extents) and
newly added area in Western Emerald Isle (spanning a portion of the Bogue Inlet and Emerald Isle
- West monitoring reaches), as these triggers are approached.
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Table 2-1. Master Plan Nourishment Triggers

Reach (Transects) -12 ft Trigger
Bogue Inlet (1-11) 235 <--Post-Florence Phase Il Project
Emerald Isle West (12-25) 266 (Western Emerald Isle)
Emerald Isle Central (26-36) 211 <--Bogue Banks Phase Il Project
Emerald Isle East (37-48) 221 (Eastern Emerald Isle)
Indian Beach/Salter Path (49-58) 224
Pine Knoll Shores (59-76) 211
Atlantic Beach (77-102) 254
Fort Macon (103-112) N/A
Weighted Average 233

Since erosion rates across the island differ drastically, an analytical analysis was performed to
determine the expected quantity and timing of future nourishments to maintain the 25-year level
of protection in each reach for the next 50 years. Based on the analytical analysis of historical
profile volume change performed using the Crystal Ball software (a Microsoft Excel Add-in
program), it was determined that the overall annual loss along Bogue Banks was roughly 450,000
cy with a 50 year nourishment need of 22.6 Mcy just to keep up with historical erosion patterns.
This value was based on the 50% probability results, as Crystal Ball reports results for various
probabilities of exceedance. Table 2-2 shows the volume loss based on 50% exceedance for
various monitoring sub-reaches of Bogue Banks.
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Table 2-2. Crystal Ball Analysis For Annual Volume Change and 50 Year Need

Reach -12 ft Annual Loss | -12 ft Annual Loss Density
Sub-Reach (Transects) 50% Exceedance 50% Exceedance
Length (ft)

y) (cy/ft)
Bogue Inlet (1-8) 7,432 39,468 -5.3
Emerald Isle West - West (9-11) 4,056 5,384 -1.3
Emerald Isle West - Central (12-22) 14,283 4,768 -0.3
Emerald Isle West - East (23-25) 4,005 1,566 -0.4
Emerald Isle Central - West (26-32) 10,428 14,093 -1.4
Emerald Isle Central - East (33-36) 5,374 10,890 -2.0
Emerald Isle East - West (37-44) 8,814 40,472 -4.6
Emerald Isle East - East (45-48) 4,406 23,272 -5.3
Indian Beach/Salter Path - West (49-52)| 5,275 54,380 -10.3
Indian Beach/Salter Path - East (53-58) 7,575 8,187 -1.1
Pine Knoll Shores West (59-65) 9,063 13,726 -15
Pine Knoll Shores East-West (66-70) 6,564 24,709 -3.8
Pine Knoll Shores East-East (71-76) 8,251 46,360 -5.6
Atlantic Beach - West (77-81) 5,388 5,881 -1.1
Atlantic Beach - Central (82-89, 91-96) | 13,771 96,718 -7.0
Atlantic Beach - Circle (90) 1,006 12,948 -12.9
Atlantic Beach - East (97-102) 6,011 49,398 -8.2
Total Annual Volume Change 452,220 -3.7
50-yr Nourishment Need 22,611,000

A separate Crystal Ball analysis of individual storm impacts was performed to gage the amount of
erosion that could occur from storm activity in addition to the historical background losses. Based
on the results, it is expected that the losses for a given storm may range between 1.4 — 1.7 Mcy.
Table 2-3 shows the results for storm induced losses above -12 ft NAVD88 and -16 ft NAVDS8.
Given that storms have occurred once every three years or so, the storm need over 50 years may
range between 22.4 — 27.2 Mcy. Therefore, the overall background and storm sediment need over
the 50 year planning horizon based on the analytical/empirical analysis is between 45.0 and 49.8

Mcy.
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Table 2-3. Crystal Ball Estimate of Individual Storm Volume Loss

Storm Loss | Storm Loss
Probability | Above -12 ft [ Above -16 ft
NAVDA88 (cy) INAVDSS (cy)
85% 1,644,909 1,847,667
84% 1,636,034 1,839,681
80% 1,602,871 1,809,816
75% 1,567,196 1,776,197
70% 1,534,995 1,747,197
65% 1,506,039 1,719,307
60% 1,477,667 1,693,397
55% 1,450,894 1,668,206
50% 1,424,153 1,644,355

Taking into account possible sea level change, SBEACH was used to determine the impact on
beach profiles based on arise in water level. The intermediate rate of sea level change determined
by the USACE indicates a rise of 1.01 ft over the next 50 years. Based on this, SBEACH results
showed an additional 1.8 Mcy of loss could be expected due to sea level rise. This brings the
overall total 50 year need to 46.8 — 51.6 Mcy.

Figure 2-22 shows the future nourishment plan for Bogue Banks, including the Bogue Banks
Restoration Project Phase Il (Eastern Emerald Isle) area and original static line exception limits
along with the portion of Western Emerald Isle that has been newly added to the static line
exception process by virtue of material placement in Reach 2 of the Post-Florence Phase Il project,
for non-storm losses. In Eastern Emerald Isle, it is estimated that the western portion of the Bogue
Banks Restoration Project Phase 11 area (Emerald Isle - Central monitoring reach) would require
approximately 224,847 cy of nourishment every 9 years while the eastern portion of the Bogue
Banks restoration Project Phase Il area (Emerald Isle - East monitoring reach) would require
approximately 192,232 cy every 3 years if typical background erosion patters were the only forces
experienced. In Western Emerald Isle, it is estimated that the eastern portion of Reach 2 of the
Post-Florence Phase Il project area (Emerald Isle — West monitoring reach) would require
approximately 57,006 cy of material every 9 years while the western portion of Reach 2 of the
Post-Florence Phase Il project area (Bogue Inlet monitoring reach) would require 269,112 cy
every 6 years if typical background erosion patterns were to occur. However, the annual
monitoring efforts will decide the exact timing and extents of future nourishment projects by
tracking the average profile volume in each management reach as compared to nourishment
triggers that define the minimum profile volumes required to provide an equal level of protection
along the Bogue Banks shoreline for a 25-yr storm event. These are likely to vary from the 3, 6,
and 9 year nourishment intervals used for planning due to storm events, atypical annual erosion,
the status of funding streams, and dredging market forces (i.e. dredge availability and price).
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3.0PROJECT DESIGN AND PERFORMANCE

3.1 Bogue Banks Restoration Project — Phase Il Template

The Bogue Banks Restoration Phase 11 (Eastern Emerald Isle) Project was divided into an Eastern,
Middle, and Western Zone (see Figure 2-2) with different design volumes in each zone based on
the volume from the toe of the dune out to -12 ft NAVD88 needed to reach the design volume of
175 cy/ft and an advanced nourishment volume equal to expected volume losses in that zone over
the next 10 years. The design profile volume for the Bogue Banks Restoration Project was
subsequently increased to 225 cy/ft to account for the volume of material from the landward toe
of the dune up to the peak of the dune. The final design volume for each zone is also shown in
Figure 2-2. The Phase Il (Eastern Emerald Isle) portion of the project included a dune with a 10
foot wide crest at elevation +14 feet NAVD along the easternmost 2.2 miles of Emerald Isle within
the eastern zone. The new dune was only provided in areas where the existing dune was deemed
inadequate to provide the desired level of protection. A 959 foot transition or taper section was
provided on the east end of the fill and a 531 foot taper on the west end to help control losses of
material off the ends of the fill. The beach fill was designed as a variable width horizontal berm
at elevation +6.0 feet NAVD. Figure 3-1 shows the plan view of the Phase Il (Eastern Emerald
Isle) beach fill project while Figure 3-2 shows some typical design cross-sections from each of the
three zones. Figure 3-3 and Figure 3-4 display some example pre- and post-nourishment profiles
from the Phase 11 project.

e

~ 0D

| NLTERMINTE +—

NEW DUNE

i BORROW AREA A
£ I
_Feat —] i -3 il |
Milos = 1 i
2 {

Figure 3-1. Phase Il Plan View (CPE 2010 Static Line Report)
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3.2 Post-Florence Renourishment Project - Phase Il Template

The Post-Florence Renourishment Project — Phase Il was divided into four reaches of which Reach
2 was located in Western Emerald Isle between County Transects 7 and 14. The project was
designed to replace material that was lost during hurricane Florence, restoring the beach back to
pre-Florence conditions which had been established in Phase 111 of the Bogue Banks Restoration
Project in 2005 and maintained with post-storm restoration in 2007 (Ophelia) and 2013 (Irene).
The project template consisted of a dune of variable width ranging from +10 ft NAVD88 to +13
ft NAVD88 with a 1:5 slope down to a berm of variable width ranging from +6 ft NAVD88 to
+6.5 ft NAVD88 and then a flatter slope of 1:20 out to the existing ground, landward of the
prominent offshore bar. Figure 3-5 shows an example of the plan view in Reach 2 of the project
while Figure 3-6 and Figure 3-7 present typical cross sections for the project template. Where
possible, a direct tie-in to the primary dune at grade was preferred (Figure 3-6). However, in cases
where this would result in covering existing vegetation, a small dune backslope at 1:5 was
constructed down to the existing ground (Figure 3-7). Figure 3-8 and Figure 3-9 display some
example pre- and post-nourishment profiles from the Post-Florence Renourishment Project Phase
Il area, specifically in Reach 2.

Figure 3-5. Example Plan View — Post-Florence Renourishment Project Phase Il, Reach 2
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Figure 3-8. Profile Station 62 Pre- and Post-Nourishment Example
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Figure 3-9. Profile Station 136 Pre- and Post-Nourishment Example
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3.3 Monitoring Project Performance & Status of the Beach

The Bogue Banks Beach and Nearshore Mapping Program, established in 2004, monitors the entire
island on an annual basis. Each year, profiles are analyzed to determine gains and losses in
material to the system as well as assessment of current beach conditions as compared to
nourishment triggers. Through 2014, two nourishment triggers were analyzed: 1) 50% of original
fill volume from the initial restoration project remaining, and 2) volume from the peak of the dune
to the outer bar at -12 ft NAVD88 above 225 cy/ft. Table 3-1 shows the amount of fill, by percent
of original placement, that existed in the Bogue Banks Restoration Project Phase 11 project area
each year of the monitoring from 2004 - 2014. As can be seen, through the efforts of the three
post-storm nourishment projects that took place during this time period, there was more sand in
the western portion of the Phase 1l project (Emerald Isle - Central monitoring reach) in 2014 than
there was after the project was constructed. The eastern portion of the Phase Il project (Emerald
Isle - East monitoring reach) contained slightly less material in 2014 than was originally placed
but was well above the nourishment trigger of 50% remaining. This portion of Emerald Isle has
proven to be a hotspot in the past and is carefully monitored each year.

Table 3-1. Percent Fill Remaining From Initial Construction: 2004 — 2014 (Bogue Banks
Restoration Project Phase Il — Eastern Emerald Isle)

Percent Fill Remaining

Reach 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Emerald Isle Central 98.3 98.5 63.5 75.0 178.0 161.6 147.3 148.8 135.1 165.3 165.0
Emerald Isle East 85.1 85.0 62.8 79.0 84.8 60.9 48.0 50.4 35.1 83.6 89.1

Emerald Isle-Phase Il|  92.0 92.1 63.2 76.9 133.5 113.5 99.9 101.8 87.3 126.3 128.8

Figure 3-10 shows the average profile volume calculated above -12 ft NAVD88 for the Emerald
Isle - Central and Emerald Isle - East reaches during each year of monitoring from 2004 -2014.
As can be seen from this figure, the profile volumes were maintained well above the historic trigger
of 225 cy/ft.
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Figure 3-10. Average Profile Volume Above -12 ft NAVD88: 2004 — 2014 (Bogue Banks Restoration
Project Phase Il — Eastern Emerald Isle)

Following completion of the engineering report in 2014, which was developed to provide insight
into the future sand needs and availability for the programmatic EIS upon which the USACE 50-
yr permit was based, the Bogue Banks Beach and Nearshore Mapping Program shifted to the new
methodology in 2015 for tracking project performance and determining the status of the beach as
stated in the Master Beach Nourishment Plan which solely uses 25-year Level of Protection
nourishment triggers (see Table 2-1) to determine the need for nourishment. Figure 3-11 shows
the average profile volume calculated above -12 ft NAVD88 for the Emerald Isle - Central and
Emerald Isle - East monitoring reaches during each year of monitoring from 2015 - 2020. As can
be seen from this figure, the profile volumes have been maintained above the Master Beach
Nourishment Plan triggers of 211 cy/ft for Emerald isle — Central and 221 cy/ft for Emerald Isle —
East.
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Figure 3-11. Average Profile Volume Above -12 ft NAVD88: 2015 - 2020 (Bogue Banks Restoration
Project Phase Il — Eastern Emerald Isle)

With the addition of a portion of Western Emerald Isle to the static line exception process in 2020,
triggered by placement in Reach 2 of the Post-Florence Renourishment Project - Phase 11, the
Bogue Inlet (Transects 1 — 11) and Emerald Isle — West (Transects 12 — 25) monitoring reaches
will be monitored under the Master Beach Nourishment Plan as has been done since 2015 for the
Bogue Banks Restoration Project Phase Il area, comprised of the Emerald Isle — Central and
Emerald Isle — East monitoring reaches. The 2020 annual survey, performed after the Post-
Florence Phase Il nourishment was completed, currently indicates that the average profile volume
above -12 ft NAVD88 is 347 cy/ft in the Bogue Inlet monitoring reach and 288 cy/ft in the Emerald
Isle - West monitoring reach. This is well above the Master Beach Nourishment Plan Triggers of
235 cy/ft in Bogue Inlet and 266 cy/ft in Emerald Isle — West.

4.0 COMPATIBLE SEDIMENT

The material from borrow areas B2 and A used for initial construction of the Bogue Banks
Restoration Project had a composite mean grain size of 0.44 mm which was much coarser than the
native sand mean grain size of 0.30 mm. In that regard, the borrow material seemed ideal for
beach nourishment purposes as material coarser than the native is known to provide a more stable
beach fill. However, the coarseness of the material in these two borrow areas was primarily due
to relatively high shell or CaCO3 content which averaged 44% based on post-placement samples
of the material. In order to avoid placing additional large amounts of shell or CaCO3 along the
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town’s shoreline, the Town of Emerald Isle opted to use the ODMDS for the subsequent FEMA
nourishment events. The ODMDS is expected to have compatible material as most of the sediment
in the disposal site was derived from maintenance of the Beaufort Inlet ocean bar channel;
particularly the landward portions of the channel which is known to accumulate littoral material
directly off the adjacent shorelines of Bogue and Shackleford Banks. Limited sampling was
performed in accordance with post-lsabel and post-Ophelia restoration projects confirming the
quality of the material, with an average grain size of approximately 0.31 mm.

As part of the Bogue Banks Master Beach Nourishment Plan, an extensive sediment sampling
program was implemented in 2012, just prior to the 2013 post-lrene project, to verify the
compatibility and quantity of existing sediment sources in the ODMDS, which had been used
previously during the post-lsabel and post-Ophelia restoration projects, as well as possibly locate
some new sources for use in the 50 year plan. This was part of the permitting requirements to
show the quantity and quality of potential sediment sources for the next 50 years. The 2014
engineering report identified and quantified the amount of material in upland sources (sand mines),
AIWW disposal areas, offshore sources (ODMDS and Area Y), and inlets (Beaufort and Bogue).
The findings indicate that possible upland sources exist in the amount of 1.4 Mcy while AIWW
disposal areas possibly contain up to 1.3 Mcy. Offshore sources consist of the new and old
ODMDS as well as some small pockets of material off of Emerald Isle, known as Area Y.
Together, they contain approximately 22.4 Mcy of compatible material. In addition, both Beaufort
Inlet and Bogue Inlet could provide a steady supply of nourishment material from dredging
operations over the next fifty years. The periodic dredging of Morehead City Harbor by the
USACE could provide approximately 20 Mcy over the next 50 years. The dredging/relocation of
Bogue Inlet (approximately every 10 years) and dredging of the AIWW crossing could provide
approximately 5.1 Mcy over the next 50 yrs. Therefore, approximately 50.2 Mcy of material has
been identified which is considered enough material to meet the 50 year need of 46.8-51.6 Mcy
determined in the Bogue Banks Master Beach Nourishment Plan. Figure 4-1 shows a summary of
the potential sediment sources identified for use over the next 50 years.
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Figure 4-1. Master Beach Nourishment Plan Potential Sediment Sources

While more analysis will need to be done on the potential upland sources and AIWW disposal
areas before being utilized, the majority of material will be coming from offshore sources and
inlets. A detailed analysis of these areas from the 2012 sampling effort, in comparison to the native
beach, is provided in the following sections. The vibracoring was performed by Alpine Ocean
Seismic Survey, Inc (Alpine) while the sediment analysis was performed by Coastal Technology
Corporation (Coastal Tech).

4.1 Native Beach

Before the series of nourishment projects which took place along Bogue Banks in the 2000’s,
native beach data was collected by the USACE as well as CSE. These data indicate a native grain
size ranging from 0.2 mm to 0.3 mm. For the Bogue Banks Master Beach Nourishment Plan, a
median grain size of 0.3 mm was selected as the best representation of the native beach based upon
the 64 samples analyzed by CSE in 2001.

The native beach characteristics and parameters identified by the North Carolina Administrative

Code “Technical Standards for Beach Fill Projects” (15A NCAC 07H .0312) are presented in
Table 4-1.
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Table 4-1. Native Beach Characteristics and Rule Parameters

Characteristic 2001 Native Req’l\lji(i?n?ents F\)Sei(tqeulgr:fai%g?\s,v
Fines (<#230) Reported: 0%, Assumed: <1% <1% +5% <6%
Sand (>#230 & <#10) Reported at 98.68% - -
Granular (>#10 & <#4) | Reported combined at 1.32%, 0.7% + 10% <11%
Gravel (>#4) Assumed 0.7% each 0.7% + 5% <6%
Calcium Carbonate Reported at 15-20% 20% + 15% <35%

The material in the proposed borrow areas must meet the characteristics prescribed by North
Carolina Administrative Code (NCAC) “Technical Standards for Beach Fill Projects” (15A NCAC
07H .0312).

4.2 Old ODMDS

This site is located directly north of the Current ODMDS in State waters. The Old ODMDS was
split into two sections; designated Old ODMDS 1 and Old ODMDS 2, to maximize the potential
borrow area volume as shown in Figure 4-2.
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Figure 4-2. Old ODMDS Site and Vibracore Locations (Coastal Tech, 2013)
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421 Old ODMDS 1

Old ODMDS 1 borrow area is location on the boarder of Current ODMDS. This area consists of
fine grained, poorly sorted quartz sand with a mean grain size of 0.30 millimeters (mm) and an
overfill factor of 1.30. This area is estimated to contain 13.1 Million cubic yards (Mcy) of beach
compatible sand. The characteristics of this material are compliant with the parameters defined
by the NCAC as shown in Table 4-2.

Table 4-2. Old ODMDS 1 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic R’;quwed Borrow Old ODMDS 1
ite Parameters
Fines (<#230) <6% 0.53%
Sand (>#230 & <#10) - 96.00%
Granular (>#10 & <#4) <11% 2.14%
Gravel (>#4) <6% 1.33%
Calcium Carbonate <35% 13.55%

4.2.2 Old ODMDS 2

Old ODMDS 2 borrow area is similar to Old ODMDS 1 with a slightly larger mean grain size of
0.32 mm and an overfill factor of 1.25. This area is estimated to contain 1.1 Mcy of beach
compatible sand that meet the NCAC criteria as listed in Table 4-3.

Table 4-3. Old ODMDS 2 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic R’;quwed Borrow Old ODMDS 2
ite Parameters
Fines (<#230) <6% 0.20%
Sand (>#230 & <#10) - 96.30%
Granular (>#10 & <#4) <11% 2.49%
Gravel (>#4) <6% 1.01%
Calcium Carbonate <35% 13.57%

4.3 Current ODMDS

The Current ODMDS is located south of the Old ODMDS just outside of the 3-mile jurisdictional
line in Federal waters. This area was divided into eight potential borrow areas consisting of one
large mound and seven smaller disposal mounds within this location. The seven small disposal
mounds were then grouped according to the level of confidence in the granularmetric data.

4.3.1 Current ODMDS 1

Current ODMDS 1 is an extension of the large mound located in Old ODMDS 1 as shown in
Figure 4-3; therefore, they have very similar sediment properties. The mean grain size is 0.30 mm
and an overfill factor of 1.25 and meet all of the NCAC compatibility requirements as listed in
Table 4-4. This site contains approximately 3.27 Mcy of beach compatible material.
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Figure 4-3. Current ODMDS 1 Site and Vibracore Locations (Coastal Tech, 2013)

Table 4-4. Current ODMDS 1 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic | o ers | ODMDS 1
Fines (<#230) <6% 0.52%
Sand (>#230 & <#10) - 96.06%
Granular (>#10 & <#4) <11% 2.06%
Gravel (>#4) <6% 1.36%
Calcium Carbonate <35% 13.29%

4.3.2 Higher Confidence Mounds

The higher confidence mounds include mounds where at least one vibracore penetrates the thickest
portion of the mound. This allows for more accurate representation of the stratigraphy to be
defined. The higher confidence mounds include Mounds O-15, 0-192, 0-48, 014, and O-47,
which are shown in Figure 4-4.
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Figure 4-4. Higher Confidence Mound Sites and Vibracore Locations (Coastal Tech, 2013)

Mound O-15

Mound O-15 is located west of Current ODMDS 1 and has vibracore O-15 passing directly through
the thickest section of the mound. This potential borrow area consists of fine grained, moderately
sorted quartz sand and has a mean grain size of 0.24 mm, which is smaller than the native mean
grain size. This results in a larger overfill factor of 1.60. All parameters defined by NCAC were
met, as shown in Table 4-5; therefore, the material is considered beach compatible. The total
amount of beach compatible material in this mound is approximately 356,000 cubic yards (cy).

Table 4-5. Mound O-15 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Re_quwed Borrow Mound O-15
Site Parameters
Fines (<#230) <6% 0.07%
Sand (>#230 & <#10) - 99.23%
Granular (>#10 & <#4) <11% 0.54%
Gravel (>#4) <6% 0.16%
Calcium Carbonate <35% 10.10%

Mound O-192

Mound O-192 is located southwest of Current ODMDS 1 and has vibracore O-192 and O-41
passing through this mound with O-192 passing through the thickest section of the mound. This
potential borrow area consists of fine grained, poorly sorted quartz sand and has a mean grain size
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of 0.36 mm, which is coarser than the previous mound. This results in a smaller overfill factor of
1.25. All parameters defined by NCAC were met, as shown in Table 4-6; therefore, the material
is considered beach compatible. The total amount of beach compatible material in this mound is
approximately 785,270 cy.

Table 4-6. Mound O-192 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic R’;quwed Borrow Mound O-192
ite Parameters
Fines (<#230) <6% 0.13%
Sand (>#230 & <#10) - 93.07%
Granular (>#10 & <#4) <11% 3.43%
Gravel (>#4) <6% 3.37%
Calcium Carbonate <35% 19.59%

Mound O-48

Mound O-48 is located southwest of Current ODMDS 1 and has vibracore O-48 passing through
the middle of the mound. This potential borrow area consists of fine grained, moderately sorted
quartz sand and has a mean grain size of 0.2 mm, which is significantly finer than the native
sediment. This results in a larger overfill factor of 2.25. All parameters defined by NCAC were
met, as shown in Table 4-7; therefore, the material is considered beach compatible. The total
amount of beach compatible material in this mound is approximately 468,740 cy.

Table 4-7. Mound O-48 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Reguwed Borrow Mound O-48
Site Parameters
Fines (<#230) <6% 5.91%
Sand (>#230 & <#10) - 92.83%
Granular (>#10 & <#4) <11% 1.11%
Gravel (>#4) <6% 0.15%
Calcium Carbonate <35% 7.76%

Mound O-14/0-47

Mound O-14/0-47 is located west of Mound O-48 and has vibracore O-14, O-47, and O-38 passing
through the mound. This mound was split because it was assigned two different cut depths to
maximize beach quality material being removed. Even though this area was split, the sediment
properties were analyzed and recorded as one site. This potential borrow area consists of fine
grained, poorly sorted quartz sand and has a mean grain size of 0.38 mm, which is coarser than the
native sediment. This results in a smaller overfill factor of 1.20. All parameters defined by NCAC
were met, as shown in Table 4-8; therefore, the material is considered beach compatible. The total
amount of beach compatible material in this mound is approximately 566,028 cy.
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Table 4-8. Mound O-14/0-47 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic | S e | oAl a7
Fines (<#230) <6% 0.23%
Sand (>#230 & <#10) - 93.43%
Granular (>#10 & <#4) <11% 4.71%
Gravel (>#4) < 6% 1.63%
Calcium Carbonate <35% 19.80%

4.3.3 Lower Confidence Mounds

The lower confidence mounds include mounds where the vibracore is located along the edge and
none that penetrate the thickest portion of the mound. This prevents an accurate representation of
the stratigraphy to be defined. The lower confidence mounds include Mounds O-35 and O-46,
which are shown in Figure 4-5.
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Figure 4-5. Lower Confidence Mound Sites and Vibracore Locations (Coastal Tech, 2013)

Mound O-35

Mound O-35 is located south of Current ODMDS 1 and shares data from vibracore O-35 which
was used in the analysis of Current ODMDS 1. Vibracore O-43 passes through the southern edge
of this mound. These vibracores were weighted equally when the mound composite was created.
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This potential borrow area consists of fine grained, poorly sorted quartz sand. An overfill factor
of 1.3 was calculated. All parameters defined by NCAC were met, as shown in Table 4-9;
therefore, the material is considered beach compatible. The total amount of beach compatible
material in this mound is approximately 499,500 cy.

Table 4-9. Mound O-35 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic R’;quwed Borrow Mound O-35
ite Parameters
Fines (<#230) <6% 0.31%
Sand (>#230 & <#10) - 96.08%
Granular (>#10 & <#4) <11% 2.65%
Gravel (>#4) <6% 0.96%
Calcium Carbonate <35% 15.20%

Mound O-46

Mound O-46 is located southwest of Current ODMDS 1 and only has vibracore O-46 passing
through the edge of the mound. This potential borrow area consists of fine grained, poorly sorted
quartz sand and has a mean grain size of 0.4 mm, which is coarser than the native sediment. An
overfill factor of 1.25 was calculated. All parameters defined by NCAC were met, as shown in
Table 4-10, therefore, the material is considered beach compatible. The total amount of potential
beach compatible material in this mound is approximately 493,564 cy.

Table 4-10. Mound O-46 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Reguwed Borrow Mound O-35
Site Parameters
Fines (<#230) <6% 0.37%
Sand (>#230 & <#10) - 90.60%
Granular (>#10 & <#4) <11% 6.27%
Gravel (>#4) <6% 2.76%
Calcium Carbonate <35% 18.17%

4.3.4 Contingency Mounds

The remaining mounds in the Current ODMDS lack a vibracore within the boundary of the mound,
as shown in Figure 4-6. Conceptual cut depths were assumed from the surrounding vibracores and
potential volumes were calculated. These mounds do not have sediment characteristics defined.
The potential volumes these mounds contain are shown in Table 4-11 with a total volume of
approximately 320,000 cy.
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Figure 4-6. Contingency Mound Sites and Vibracores (Coastal Teach, 2013)

Table 4-11. Contingency Mound Potential Volumes (Coastal Tech, 2013)

Mound Cut Elevation NAVD88 | Volume (cy)
0-16 -50 ft 95,326
0-39 -52 ft 94.352

0-37/0-38 -51 ft 71.233
0-32 -50 ft 58,543

Total 319,454

4.4 AreayY

Area Y is located off of Emerald Isle within State waters where fifty-five vibracores were taken.
Vibracores were initially taken on a 1000 foot by 1000 foot grid; however, a significant amount of
fines were found in the surficial layer. The spacing was then increased to a 2000 foot grid spacing
and two areas were identified as potential sites as shown in Figure 4-7.
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Figure 4-7. Area Y Site and Vibracore Locations (Coastal Tech, 2013)

Vibracores Y-80/Y-75

Vibracores Y-80 and Y-75 are 2000 feet apart and, due to the hardbottom buffer to the east, no
vibracores were taken on that side. The vibracores taken to the west of Y-80 and Y-75 are not
beach compatible. This potential borrow area consists of fine grained, moderately well sorted
quartz sand and has a mean grain size of 0.23 mm, which is finer than the native sediment. All
parameters defined by NCAC were met as shown below in Table 4-12. Although the parameters
are met, the area should be considered a low priority due to insufficient vibracores to designate a
reliable borrow area and poor quality of sediment. The potential volume is estimated at 1.08 Mcy;
however, the rectangular area defined is purely conceptual and not based on the vibracores.

Table 4-12. Vibracores Y-80 & Y-75 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Crarscurisic | e S | e
Fines (<#230) <6% 2.37%
Sand (>#230 & <#10) - 97.55%
Granular (>#10 & <#4) <11% 0.08%
Gravel (>#4) <6% 0.00%
Calcium Carbonate <35% 1.85%
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Vibracores Y-120/Y-90

Vibracores Y-120 and Y-90 are 1000 feet apart and are located along a ridge; however, the
sediment color is dark in color. This potential borrow area also exceeds the requirement set by
NCAC for Gravel as shown in Table 4-13; therefore, would not be considered beach compatible.
The total amount of material in this mound is approximately 379,675 cy.

Table 4-13. Vibracores Y-120 & Y-90 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Reguired Borrow | Vibracores
Site Parameters | Y-120/Y-90
Fines (<#230) <6% 2.04%
Sand (>#230 & <#10) - 86.60%
Granular (>#10 & <#4) <11% 3.43%
Gravel (>#4) <6% 7.93%
Calcium Carbonate <35% 1.50%

4.5 Bogue Inlet Channel

Five vibracores were taken within the template of the 2005 Bogue Inlet relocation project shown
in Figure 4-8. This area is fed by the surrounding beaches. The mean grain size is 0.33 mm and
an overfill factor of 1.15 and meet all of the NCAC compatibility requirements as listed in Table
4-14. This site contains approximately 850,000 cy to 1 Mcy of beach compatible material and is
expected to provide this volume each time the inlet is relocated.
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Figure 4-8. Bogue Inlet Channel Site, Vibracores, and Authorized Channel Location (Coastal Tech,
2013)

Table 4-14. Bogue Inlet Channel Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Re_quwed Borrow Vibracore Z-174
Site Parameters
Fines (<#230) <6% 0.15%
Sand (>#230 & <#10) - 96.61%
Granular (>#10 & <#4) <11% 2.40%
Gravel (>#4) <6% 0.84%
Calcium Carbonate <35% 14.96%

4.6 Morehead City Harbor

The Outer Harbor consists of the Cutoff and Range A out to Station 110+00 as shown in Figure
4-9. Since this is a federal navigation project, the requirements for beach compatibility only limit
the silt content to less than 10%. The characteristics of the sediment in this area meet that
requirement and are listed in Table 4-15. The USACE Morehead City Harbor draft Dredged
Material Management Plan (DMMP) estimates that the Outer Harbor is shoaling at a rate of 1.2
Mcy per year (2012). Depending on the final DMMP, there could be between 228,000-635,000
cy of sand available for beach placement annually. A mid-range amount of 400,000 cyl/yr is
assumed to be available from this source.
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Table 4-15. Morehead City Outer Harbor Characteristics and NCAC Parameters (Coastal Tech,

2013)
Characteristic | "G's ¥ merers | uter sfarbor.
Fines (<#230) <6% <1%
Sand (>#230 & <#10) - Not Reported
Granular (>#10 & <#4) <11% Not Reported
Gravel (>#4) <6% 6.40%
Calcium Carbonate <35% 15.70%

4.7 Summary of Potential Borrow Areas

The total volume available when the upland sources (sand mines), AIWW disposal areas, and the
offshore sources are combined is presented in Table 4-16. The total non-renewable volume
available from these sources is 25,123,057 cy.

Table 4-16. Summary of Non-renewable Potential Borrow Areas (Coastal Tech, 2013)

Area Total Volume (cy)
Sand Mines 1,380,700
AIWW Disposal Areas 1,288,800
Offshore Sources 22,453,557
TOTAL 25,123,057

In addition to the upland, AIWW, and offshore borrow sources, Bogue and Beaufort Inlets could
also provide material on a cyclical basis as they regularly shoal and have to be dredged for
navigation purposes. These renewable borrow areas could potentially provide approximately
25,130,000 cy over 50 years, as shown in Table 4-17.

Table 4-17. Volume of Renewable Potential Borrow Areas (Coastal Tech, 2013)

Area Section Volume Dredging | 50 yr

Frequency | Total
MHC Outer |Cutoff+Range A |400,000 cy 1years |20,000,000

Harbor to STA 110 | (assumed)
Inlet Relocation | 850,000 cy | 10 years | 4,250,000
Bogue Inlet -
AIWW Crossing| 44,000cy | 2.5years 880,000

Totals: |25,130,000

Therefore, if all mentioned sources are incorporated (upland, AIWW, offshore, and inlets)
approximately 50,253,057 cy of material would be available and would meet, or come very
close to meeting, the 50 year sediment need of 46.8 to 51.6 Mcy which includes background
erosion, storm erosion, and potential sea level change. The total volume available when the
renewable and non-renewable sources are combined is tabulated in Table 4-18.
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Table 4-18. Total Volume Available

Source 50-Yr Total Volume (cy)
Renewable 25,130,000
Non-Renewable 25,123,057
TOTAL 50,253,057

4.8 Current Status of Potential Borrow Areas

Since the sediment analysis for the Bogue Banks Master Beach Nourishment Plan was completed
in 2012, the Post-Irene (2013) and Post-Florence Phase | (2019) & Phase 11 (2020) projects have
occurred which used the new and old ODMDS as sediment sources. Therefore, given a post-Irene
placement volume of 965,011 cy, a post-Florence Phase | placement volume of 975,647 cy and a
post-Florence Phase Il placement volume of 2,022,807 cy, it is estimated that approximately
18,490,092 cy of the original 22,453,557 cy of offshore material remains available for future
projects, with a total volume availability of 46,289,592 cy amongst all potential sediment sources.

5.0 FINANCIAL RESOURCES

The purpose of this section is to document the history and distribution of the Carteret County
occupancy tax as it relates to the Bogue Banks municipalities along with an explanation of Local
municipal taxes and how these funds (both County and Local) are to be used for the Bogue Banks
Master Beach Nourishment Plan to maintain the project.

5.1 County Occupancy Tax

5.1.1 Occupancy Tax History

The Shore Protection Office is funded 100% by the portion of the County’s occupancy tax
legislatively mandated for beach nourishment, which was instituted in 2001 via SL 2001-381 and
after several changes related to a proposed convention center (SL 2005-120, SL 2007-112), is now
codified as SL 2013-223. The remaining fund balance at the conclusion of each fiscal year is
permitted to accrue in a reserve account, commonly referred as the “Beach Fund” in an effort to
finance some of the large-scale shore protection projects and efforts. The County’s occupancy tax
rate was established at 5% overall rate via the enacting legislation (SL 2001-381) and the revenues
were previously split 50-50 between beach nourishment and the Tourism Development Authority
(TDA), representing a 2.5% overall collection rate for both the TDA and beach nourishment.
Beginning in FY 2010-11 as stipulated in SL 2007-112, the TDA begun receiving 3% of the 5%
collection and the beach nourishment fund received 2%, which effectively changed the cost share
from 50%-50% to 60%-40%. Several years later, new changes in the occupancy tax law were
codified in SL 2013-223, which amended SL 2007-112 to allow the collection of an additional 1%
(6% total) with the total proceeds being split 50-50 again between the TDA and beach nourishment
(or 3% a piece). This law also raised the cap of the beach nourishment fund from $15 M to $30
M. The effective date of this change was January 1, 2014. The following series of graphs and
tables were prepared to identify trends in the occupancy tax collection. The collection rate was
3% prior to SL 2001-381 and where applicable all data were normalized to the current 6%
collection rate to provide for a common baseline. A summary of the important legislation and
occupancy tax rate changes is shown in Table 5-1.
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Table 5-1. Summary of Occupancy Tax Collection Rate Changes

Legislation | Collection Rate (TDA - Beach) |Effective Date
S.L. 2013-223 6% (3% - 3%) or (50/50) 1-Jan-14
S.L. 2007-112 5% (3% - 2%) or (40/60) 1-Jul-10
S.L. 2007-112 5% (2.5% - 2.5%) or (50/50) 1-Jul-07
S.L. 2001-381| 5% (2.5% - 2.5%) or (50/50) 1-Jan-02

5.1.2 Occupancy Tax Distribution

The following sections show the monthly and yearly breakdowns of the occupancy tax as whole,
as well as the distribution of how those funds are collected from the individual municipalities of
Bogue Banks.

Monthly Distribution

The occupancy tax collection is reported in two predominant categories - hotel/motel stays and
condo/cottage rentals. Condo and cottage rentals dominate the market on Bogue Banks and both
sets of curves show peak collections during the summer months, which is expected. Figure 5-1
and Figure 5-2 show plots of the occupancy tax generated by month from 2006-2019 for the
hotel/motel and condo/cottage sectors, respectively. Figure 5-3 shows the combined occupancy
tax (hotel/motel and condo/cottage), generated each month, from 1993-2019. Please note that all
of the data and figures below were provided by the Carteret County Shore Protection Office.

Monthly Occupancy Tax Collections (2006-2019)
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Figure 5-1. Monthly Occupancy Tax — Hotel/Motel
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Monthly Occupancy Tax Collections (2006-2019)
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Figure 5-3. Total Monthly Occupancy Tax (1993-2019)
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Yearly Totals
As mentioned previously, condo/cottage rentals dominate the market on Bogue Banks, currently

generating almost $5.0 million per year while the hotel/motel sector generates, on average, $1.75
million per year. Figure 5-4 shows the yearly occupancy tax collections from the hotel/motel and
condo/cottage sectors from 2006-2019.

Occupancy Tax Collections (2006-2019)
(hotel/motel and condo/cottage sectors)
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Figure 5-4. Yearly Occupancy Tax — Hotel/Motel & Condo/Cottage

Figure 5-5 shows the combined occupancy tax (hotel/motel and condo/cottage), generated each
year, from 1993-2019. Of course, when reviewing the data, one can see the effects of the economic
downturn of 2008-2009, recent economic growth (2013 — 2018), the Save our Summers efforts,
the effect of the closing of the Sheraton for an extended period of time after Hurricane Irene in
2011, and the effect of closures in 2019 due to Hurricane Florence. Nonetheless, it does appear
that the trends should continue to rise into the future.
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Figure 5-5. Total Yearly Occupancy Tax (1993-2019)

5.2 Local Municipal Taxes For Beach Nourishment Projects

While the Shore Protection Office generates 100% of its funds for beach nourishment from the
County Occupancy Tax (“County”), the local municipalities generate revenue from which they
contribute to beach nourishment through their local property taxes (“Local”). Property taxes are
divided into two sectors; oceanfront and non-oceanfront properties with the non-oceanfront
properties paying less tax. Table 5-2 shows the current distribution of property tax rates and the
associated revenue for the fiscal year 2020-2021.

Table 5-2. Local Property Tax Rates (FY 2020-2021)

FY 2020-21
Municipality Oceanfront ra.te Non-oceanfront .rate Transfers from Estimated total
(per $100 valuation)  (per $100 valuation) General Fund/Other revenue

Atlantic Beach $0.0000 $0.0000 S0 S0
Pine Knoll Shores $0.0550 $0.0150 $93,000 $465,000
Indian Beach $0.0300 $0.0100 S0 587,870
Salter Path (county) $0.0550 NA S0 $4,907
Emerald Isle 0.0400 $0.0000 400,000 $674,922

Average or Total $0.04 $0.01 $493,000 $1,232,699
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5.3 Use Of Funds (County & Local) For Master Plan Projects

With the individual Towns and County funding streams, various scenarios were investigated to
determine the long-term financial sustainability of the Master Beach Nourishment Plan. First,
dredging/placement unit costs were developed from past projects (rates include mob/demob).

Emerald Isle — Combination of Pipeline and Hopper - $12 - $18/ cy — Avg. = $15/cy
e Indian Beach /Salter Path — All Hopper - $13/cy
e Pine Knoll Shores — All Hopper - $12.25/cy

e Atlantic Beach — Combination of Hopper and Pipeline - $11.50 cy — USACE Project Good
To Circle — 60% - Prorated Unit Rate for Entire Volume = $4/cy

Utilizing the annualized volume needs estimated as part of the preferred option from the Master
Beach Nourishment Plan (see Table 2-2) and the above unit rates, an annualized estimate of
funding need was developed. Two scenarios were analyzed for the Town/County cost share: 1)
25% Town and 75% County and 2) 33% Town and 67% County. Table 5-3 presents the results
for both funding scenarios. Given the current annually generated local taxes for beach nourishment
are equivalent to $1,232,699 (see Table 5-2) and the estimate annual County tax generated is
$3,750,000 (50% of total occupancy tax collections, see Figure 5-5), it seems as though the 25%
Town and 75% County cost share would be most reasonable at this point in time to ensure the
ability of Town contributions to remain sustainable long-term. It should be noted that the County
currently has $27M in reserve, putting them ahead of “schedule” in terms of revenue. It should
also be noted that Atlantic Beach does not currently have a dedicated funding source. However,
at this time, the eastern portion of Atlantic Beach will continue to be served by the USACE
DMMP, leaving only the western portion (from The Circle to the AB/PKS town boundary) as a
new addition to the engineered beach courtesy of the Post-Florence Phase Il project (spring 2020).
A dedicated funding source from Atlantic Beach would increase the total available annual revenue
from the Towns. The interlocal agreement signed by all the Towns and County also requires them
to meet the funding needs even if new taxes or one-time loans are required. The interlocal
agreement can be seen in Appendix B.

Table 5-3. Annualized Estimate of Funding

25% Town/75% County Cost Share 33% Town/67% County Cost Share
% of Avg
Annual | Total Placen‘;ent Annual Annual % of Total Annual Annual % of Total
Town Volume | Annual Unit Cost Town Cost | County Cost Annual Town Cost | County Cost Annual
Loss (cy)| Volume (%) %) County Cost %) %) County Cost
Loss Per Town
Emerald Isle 139,913 | 31% $15.00 | $524,674 | $1,574,021 46% $692,569 | $1,406,126 46%
Indian Beach/Salter Path | 62,567 | 14% $13.00 | $203,343 | $610,028 18% $268,412 | $544,959 18%
Pine Knoll Shores 84,795 | 19% $12.25 | $259,685 | $779,054 23% $342,784 | $695,955 23%
Atlantic Beach 164,945 | 36% $4.00 $164,945 | $494,835 14% $217,727 | $442,053 14%
TOTAL 452,220 - - $1,152,646 | $3,457,939 - $1,521,493 | $3,089,092
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If the above results were then just multiplied out over the next 50 years, the preferred plan needs
are currently slightly less than the estimated revenue. The current funding levels at the 25%
Town/75% County split are summarized below:

e Annual Total Cost = $4.61 M/yr * 50 yr = $230.5 M
e Annual Total Revenue = $4.98 M/yr * 50 yr = $249.0 M

Thus, there is some flexibility for the escalation of dredging/placement costs above and beyond
tax revenue and/or some small decreases in tax revenue, as have been seen in the past, due to the
state of the economy, natural disasters, etc. In addition, post-storm restoration of the beach may
require funding above and beyond what is reimbursable by FEMA so additional anticipated
County/Town revenue is important.

Even though the preferred plan currently appears sustainable, County and Local officials will
continue to track expenditures over next 5-10 years and adjust as needed. Finally, it should be
noted that all the above analyses does not include any State or Federal funding above that
which is expected for the Morehead City Harbor Project. Any additional funds from these
sources would extend the long-term sustainability of the project. Again, the interlocal
agreement signed by all the Towns and County (see Appendix B) also requires them to meet
the funding needs even if new taxes or one-time loans are required.

6.0 SUMMARY

By virtue of this report, the Town of Emerald Isle has provided information satisfying the
requirements for review of the static line exception stipulated in 15A NCAC 07J .1201. This report
documents the fill projects (initial construction and renourishment) within the existing static line
exception extents in Eastern Emerald Isle and newly triggered static line extents in a portion of
Western Emerald Isle, including the recently constructed Phase | and Phase 11 of the Post-Florence
Renourishment Project. Initial project design of the Phase I1 Bogue Banks Restoration Project
(Eastern Emerald Isle) and performance to date is presented, documenting that the project has been
maintained above original design conditions and in accordance with established nourishment
triggers. Design of the Post-Florence Renourishment Project — Phase 11, of which the Reach 2
placement triggered the new static line in Western Emerald Isle, is also documented and will be
monitored and maintained going forward, in a similar fashion to Eastern Emerald Isle, under the
guidance of the Bogue Banks Master Beach Nourishment Plan which has established nourishment
triggers developed to protect Bogue Banks from a 25-yr storm event.

It is important to note that the current condition of the beach in the Bogue Banks Restoration
Project Phase Il project area (281 cy/ft in Emerald Isle - Central and 264 cy/ft in Emerald Isle
East), which covers Eastern Emerald Isle, is similar to or better than it was upon inception of the
BBBNMP in 2004 (and immediately after the project was constructed in 2003) and in 2010 when
the static line exception was originally approved (see Table 6-1). The current condition of the
beach is just slightly less than it was in 2015 when the second static line exception was approved
(see Table 6-1). However, the beach is still undergoing restoration from the tremendous damage
caused by Hurricane Florence and the Phase Il project area (Emerald Isle — Central and Emerald
Isle — East) will be nourished during the upcoming 2020/2021 Post-Florence Renourishment
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Project — Phase 11l. Current plans call for approximately 44 cy/ft of placement in Emerald Isle —
Central and 37 cy/ft of placement in Emerald Isle — East which will increase the volumes in these
areas well over previous conditions.

Table 6-1. Historical Beach Condition Summary (Bogue Banks Restoration Project Phase Il —
Eastern Emerald Isle)

Avg 1999 Avg 2004 Avg 2010 Avg 2015 Avg 2020
Profile Profile Profile Profile Profile
Reach (Transects) Volume Volume Volume Volume Volume
(cy/ft) (cy/ft) (cy/ft) (cy/ft) (cy/ft)
Emerald Isle Central (26-36) 195 250 280 298 281
Emerald Isle East (37-48) 194 270 245 274 264

It is also important to note that the current beach condition in Eastern Emerald Isle (281 cy/ft in
Emerald Isle — Central and 264 cy/ft Emerald Isle — East) and the newly added Western Emerald
Isle (347 cy/ft in Bogue Inlet and 288 cy/ft in Emerald Isle — West), is well above the nourishment
triggers set by the Master Beach Nourishment Plan of 235 cy/ft in Bogue Inlet, 266 cy/ft in Emerald
Isle — West, 211 cy/ft in Emerald Isle — Central, and 221 cy/ft in Emerald Isle - East, as shown in
Table 6-2.

Table 6-2. Current Nourishment Trigger Summery (Eastern Emerald Isle & Western Emerald Isle)

Avg 2020
Profile Volume

(cy/ft)

MBNP Trigger

Reach (Transects) (cy/ft)

Bogue Inlet (1-11) 347 235
Emerald Isle West (12-25) 288 266
Emerald Isle Central (26-36) 281 211
Emerald Isle East (37-48) 264 221

Compatible sediment sources and financial resources for the future that exhibit long-term
sustainability for the project were also identified. In fact, it is expected that the sediment need
for the next 50 years of 46.8 — 51.6 Mcy can be met with identified sediment sources totaling
50.2 Mcy. Using current funding practices, it is expected that the project will be fully funded
for the next 50 years with the interlocal agreement requiring action in the form of new taxes
or one time loans if funds were to ever fall short.
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NORTH CAROLINA STATE PLANE COORDINATE SYSTEM,
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THE ELEVATIONS SHOWN ARE REFERENCED TO THE NORTH
AMERICAN VERTICAL DATUM 1988 (NAVD 88) (FEET).

SEE TECHNICAL SPECIFICATIONS FOR DESCRIPTIONS AND
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PROPOSED BORROW AREA

COORDINATE TABLE

ODMDS-23
X

ODMDS-21
X

Q2-29
MOREHEAD CITY

HARBOR ODMDS N\ R

g )

~

C, [
ODMDS-13 P
X

g

N XN N

ODMDS-14
X

SES
SRR

i

2

o

N, \
BORROW AREA
DREDGE DOWN TO —50 FT NAVD 88
(=52 FT NAVD 88 WITH 2" ALLOWABLE OVERDREDGE)

MOREHEAD

CITY HARBOR

NAVIGATION

CHANNEL—\ |
/

/ POINT NORTHING EASTING
| A 335251.00 2689873.17
/ B 335246.38 2697361.70
/ [+ 331134.26 2697357.83
| D 330742.17 2697024.91
/ E 330752.97 35
// D
/ _LEGEND
/ e, PROPOSED BORROW AREA
/ CONTROL POINT
,’ O _y# 2011 VIBRACORE LOCATION
| O"  (SEE TECHNICAL SPECIFICATIONS
FOR DATA SUMMARY)
! ID
/ X REMOTE SENSING TARGET
/
/ NOTES
! 1. BATHYMETRY CONTOURS SHOWN IN FEET

/ REFERENCED TO NAVD 88 ARE BASED ON

/ MULTIBEAM SURVEYS PERFORMED BY

/ GEODYNAMICS IN MARCH 2018 AND CAN ONLY
BE CONSIDERED AS INDICATING THE CONDITIONS

/ AT THE TIME OF THE SURVEY.

/
/ 2. BORROW AREA COORDINATES ARE NORTH
CAROLINA STATE PLANE, NAD 83 (FEET).

/ 3. THE MEAN HIGH WATER ELEVATION AND MEAN
/ LOW WATER ELEVATION SHOWN ON THE DREDGE
/ SECTIONS WERE PROVIDED BY CARTERET
| COUNTY AND ARE BASED ON NOAA TIDAL

| DATUMS AT THE ATLANTIC BEACH TRIPLE S PIER

AND THE DUKE MARINE LAB.

|

/ 4. OTHER CONTRACTORS MAY BE PRESENT IN

/ AREAS WHERE DREDGING OF BEACH FILL
MATERIALS IS TO OCCUR. CONTRACTOR IS

I RESPONSIBLE FOR COORDINATING ACTIVITIES.

/ 5. SEE TECHNICAL SPECIFICATIONS FOR DATA

| SUMMARY OF THE ARCHAEOLOGICAL REMOTE
| SENSING AND TARGET IDENTIFICATION STUDY.

THE STUDY CONCLUDES THAT THE TARGETS

CONSIST OF MODERN DEBRIS (WIRE ROPE, PIPE,
ETC.) THAT APPEARS TO BE RELATED TO THE
ODMDS OR ARTIFICIAL REEF SYSTEMS BUILT IN
THE 1970’'S. NO CULTURAL RESOURCES OR
HISTORICAL ARTIFACTS WERE FOUND.

6. THE CONTRACTOR SHALL LEAVE UNDISTURBED
FURROWS BETWEEN DREDGING PASSES WITHIN
THE ODMDS BORROW SITE.

7. FOR VIBRACORE SUMMARY TABLE, SEE SHEET
C-103.

REMOTE SENSING TARGET
COORDINATE TABLE

TARGET ID NORTHING EASTING

ODMDS-1 331,126 2,696,456
ODMDS-2 332,875 2,695,144
ODMDS-3 330,904 2,694,491
ODMDS-5 332,650 2,693,107
ODMDS—9 332,672 2,691,951
ODMDS-10 332,058 2,691,471

ODMDS-13 331,823 2,689,458
ODMDS—-14 331,380 2,688,258
ODMDS-20 337,662 2,692,898
ODMDS-21 336,350 2,696,327
ODMDS-23 335,635 2,691,900
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ODMDS-24 334,618 2,693,811

ODMDS-30 333,515 2,690,490
Q2-28 332,769 2,696,546
Q2-29 333,005 2,688,551
Q2-31 332,856 2,693,045 A
Q2-32 332,311 2,695,255
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