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BBBNMP Bogue Banks Beach and Nearshore Mapping Program
BBMBNP Bogue Banks Master Beach Nourishment Plan
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CRC Coastal Resources Commission
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1.0 PURPOSE

The North Carolina Coastal Resources Commission (CRC) recently amended Title 15A of North
Carolina Administrative Code (NCAC) Subchapter 7H .0304;.0305; .0306; .0308; .0309; .0310
and Subchapter 7J.1200; .1202; .1203; .1204; .12086; and repealed Suiapter 7H .1301
through .1303 to replace and streamline the previously existing Development Line and Static Line
Exceptionrules under the Ocean Hazard Areas of Environmental Concern. The amended code
went into effect on August 1, 2022. Relevardceduratules argresented in Appendix A.

The Towrs of Emerald Isle Indian Beach/Salter Path, Pine Knoll Shores, and Atlantic Beach
(including the adjacent shoreline in Fort Macdogated along Bogue Banks in Carteret County
(County) originally applied for and received an exception from the statig Wech initially
coveedeastern Emerald Isléhe entirety of Indian Beach/Salter Path and Pine Knoll Shores, and
all but the westernmost 2,500 feet of Atlantic Beactlaccordance with procedures outtine

15A NCACO07J.12a from the North CaslinaCRConMarch 24, 2010The static vegetation line

for eastern Emeraltsle was determined by North CarolinaDivision of Coastal Management
(DCM) Staff through aground survey in November 2002, which served as thepnmject
condition for Phase Il of the Bogue Banks Restoration Prajith was constructed in spring of
2003 The staticvegetationline for Indian Beach/Salter Path and Pine Knoll Shoness
determinedby DCM staff through aground survey in November 2001, which served as the pre
project condition for Phase | of the Bogue Banks Restoration Project which was constructed in
spring of 2002Thestatic vegetation linéor Atlantic Beachand Fort Maconvas determinedby
DCM staff using 1984 aerial photographswhich served athe preproject condition for the 1986
United StatesArmy Corps of Engineef@JSACE)Morehead City HarbofMCH) disposal project.

A second exception from the static liioe these Towns/as subsequentbpplied for ané@pproved

five years later od\pril 29, 2015.A third exceptiorfrom the static line wathenapplied for and
approved five years later ddovember 18, 2020 which included an additional area in western
Emerald Isle and the remainir®gg500 feet in western AtlanticBeachas a result othe Post
FlorencePhase Il renourishment projethestatic vegetation lintor these areasas determined

by a surveyorand approved by DCM usin§eptember2019 aerial photography and digital
elevation model analysis, which served as theppogect condition for Phase Il of tHeost
FlorenceRenourishmentProject which was constructed in spring o2@0Since then, the 2021
PostFlorence Phase lll renourishmentproject triggered a static vegetation line along the
remainder of western Emerald Isldnich wasdetermined by a surveyand approved by DCM
through a December 2020 field survepdwhich srved as the prproject condition for Phase Ili

of the Post-lorenceRenourishment Project which was constructed in spring of.2021

Therefore, as of 2024 static vegetation line has been established througieantirety of Bogue
Banks from Emerald Isle throughtlantic Beach including Fort MaconThe original static
vegetation lineestablishe@longeastern Emerald Isle, the entirety of Indian Beach/Salter Path and
Pine Knoll Shores, and all but the westernmost 2,500 feet of Atlantic Beschased on projects

in these areas thaexceeded the originatatic vegetation lineriteria ofgreater thai200,000cubic
yards(cy) andwith a fill densitygreater tha®O0 cy/ft. Themore recenadditionalstatic vegetation

line established alongestern Emerald Isle and the remaining 2,500 feet of Atlantic Beach were
based on projects in these areas that excabdagpdated criteria of all projects over 300,000 cy

June2025 7
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The current averag@annualerosionsetback factofor the affectedarea, as determindy DCM
and approved by the CR(5,2.0feetper year.

The intent of the recently amend€&RCrules is to provide an approach for local communities to
utilize local and subregional Beach Management Plans to support delineation of the vegetation
line (VL) that considers the communities letggm commitment to maintaining the beach through

a managed beach nourishment plan. With an approved CRC Beach Management Plan in hand,
communities can define oceanfront setbacks measured from the existing veyiaatather than

by the more restrictive preroject vegetation lindn order to utilize the less restrictive existing
vegetation line as a baseline for measuring oceanfront setligakeretCounty will need to

develop a beach management plan (BMP)laredv e it approved by the CF
specifically 15A NCAC 07J.1200, require the BMP to consist of a-teng (minimum of 30

years) maintenance plan that addresses the anticipated maintenance event volume triggers and
schedules, longerm sand eeds, and annual monitoring protocols, as well as identification of
financial resources and/or funding sources necessary to fund theseerongourishment
activities.

This document has been created for submittal to th&lC Division of Coastal Management

for review and subsequent evaluation by thBlC Coastal Resources Commission f@approval

of conditions as it relates taCarteret Countyd s Beac h Ma n,emcempassing thé | an
Towns of Emerald Isle, Indian Beach/Salter Path, Pine Knoll Shores, and Atlantic Beach

located on Bogue Bankslt should be noted that the current static lineexceptionfor each

municipality is valid until November 18, 2025Note that theterminology of fAst ati c ve
lined (Astatic |lined) has nowrey®elcted etgetae i«
This report uses the terms interchangeably.

2.0NOURISHMENT HISTORY AND PROJECT DESIGN

Carteret County has a rich history of beach nourishment along Bogue Banks dating back to the
USACE maintenance dredgingMfCH in 1978 with placement on Fort Macon. Subsequent events
also used material pumped from Brandt Island and covered varying stretches of shoreline in Fort
Macon and Atlantic Beach. In addition, the USACE has also performed beneficial placement of
dredge matéal from the Bogue InleAtlantic Intracoastal WaterwayA(WW) crossing starting in

1984 with placement on the Point at the wegstern end of Emerald Isteljacent to Bogue Inlet

These USACE maintenance events have continued to present day at varying frequency, with the
current USACEDredge Material Management PlabMMP) calling for MCH material to be
placed along Fort Macon and/or Atlantic Beach every three years. Since 2006, placement in
Atlantic Beach has been confined to eastihef Circledue to dredge volumes and funding
However,the County has the chance to pursue a Memorandum of Agreement (MOA) to pay the
delta cost to place material further west in Atlantic Beaedxtia materials available

In 2001, the County began its own locally sponsored project to maintain the remainder of Bogue
Banks from Emerald Isle through Pine Knoll Shores, originally assuming the USACE disposal
from MCH would cover the maintenance needs of all of Atlantic Beach. Bdgue Banks
Restoration Project was constructed in three phases from 2001 to 2005, establishing nourishment
triggers of either a minimum cresgctional volume of 225 cy/ft or less than 50% remaining of

the initial restoration project. Subsequent rerslurient events were a combination of ggistm

June2025 8
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renourishments and USACE Section 933 projeetsing place from 2004 to 2015 2015, the
County adopted the Bogue Banks Master Beach Nourishment Plan (BBMBNP) which updated the
methodology for triggering a nourishment event, transitioning to a volume based trigger
established to maintain a-3®ar level of protectio(LoP)which varied along the oceanfront. The
BBMBNP also incorporated Atlantic Beach, especially locations in western Atlantic Beash

of the Circle)that have not been nourished undee USACEMCH disposalin recent years.
Permits for the BBMBNP were obtained in 20Ihe first nourishment actions under the
BBMBNP were comfeted from 2019 to 2021 with Phases |, II, and Il of the {Ftmtence
Renourishment Project.

Figure2-1 presentsaand overview othe nourishment history, volumes, and extents along Bogue
Banks from 1978 to 2027 he following sections detail the USACE and locally sponsored projects
spanning from Emerald Isle to Fort Macon which have now triggered awsgégtatiorline along

the entirety of the Bogue Banks oceanfront at different points in time.

June2025 9
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2.1 USACE Morehead City Harbor Disposal (19781 2024)

Historically, beach fill project for the Town of Atlantic Beach &retotally dependent on material
deposited along its shoreline during construction and maintenance of the MCH federal navigation

project. The USACE i s congressionally manda
thoroughfares and conduct disposal practicés i n t he | east costly mann
most practicable | ocation, and consistent wit

specified in 33 C.F.R. A 335cost Tdgdtsi dmso odrt etnl
Stmdardo, and has resulted in the paRdangetAj oni ng
the Cutoff, Range B, Range C, and the Turning Basin. Historically, the Cutoff and Range A
(collectively known as th@©uter Harboy has been maintained by hopper dredging that collects
sediment from the base of the channel and travels to one of two disposal areas |6ctted 1
approximately 6.0 miles offshore to dispose the dredged material. More recently, the material has
been placed onto Atlantic Beach and Réatcon in some instances. Maintenance and construction

of Range B, C and the Turning Basin (known as timett Harboyr has been conducted utilizing a

pipeline dredge that carries sediment from these areas to the confined upland disposal site of
Brandt Island, located north &ort MaconState Park. This material has also historically been
pumped onto Atlantic Beach from Brandt Island in some instan&edescription of the
nourishment events in Atlantic Beach and Fort Macon resulting from the MCH fedeigatian

project are presented in the following sections.

2.1.1 Historical Nourishments

1978 USACE Disposal
1,179,600 cy of material from the Turning Basin, Range C, and Range B were ppliacadly
along theFort Maconshoreline during construction of the-fibt MLW deepening project.

1986 USACE Disposal

The upland recycling facility oBrandt Islandva s e x ¢ av a toeudt o() i pfuommp etdh e f
with 3,918,484 cy placed along Atlantic Beach &uwit Macon An additional 250,116 cy of

channel and basin material was pumped directly to the beach disposal area resulting in a total of
4,168,600 cy being placed on the beach.

1994 USACE Disposal

A total of 4,664,400 cy of material was placed along the least cost corridor of Atlantic Beach and
Fort Macon including; the second purqut of Brandt Island(2,473,700 cy),Inner Harbor
deepening material associated with thef@l® MLW project (1,725,000 cy), and routihener
Harbormaintenance (465,700 cy).

2002 USACE Disposal
209,348 cy of material maintained from Range B and a portion of Range C were directly placed
along the beaches Bbrt Macon
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2005 USACE Disposal

2,390,000 cy and 530,729 cy of material were placed along Atlantic Beachoantacon
respectively (2,920,729 cy total) in association with the tBnahdt Islandoump-out and routine
Inner Harbomaintenance.

2007 USACE Disposal
184,828 cy of material maintained from Range B and a portion of Range C were directly placed
along the beaches Bbrt Macon discreetly along the bath house region of the State Park shoreline.

2011 USACE Disposal

A total of 1,346,700 cy of material was dredged from Range B, the Cutoff, and Range A and placed
along Atlantic Beach and Fort MacolRort Macon received 547,196 cy while Atlantic Beach
received 799,504 cy, extending from thgantic BeaclFort Maconboundary west to the Circle.

2014 USACE Disposal

A total of 1,107,585 cy of material was dredged from Range B and Range A and placed along
Atlantic Beach and Fort Macofort Macon received 585,067 cy while Atlantic Beach received
522,518 cy, extending from thetlAntic BeachFort Maconboundary west to Freeman Lane.

2015 USACE Disposal

Approximately 150,000 cy of material was dredged from the Cutoffrdierto excavate some
pipeline previously left on the seaflodihe dredged shoal material was placed along 3,000 ft of
shoreline on Fort Macon to the east of the Picnic Park Dr lot.

2017 USACE Disposal
A total of 621,000 cy of material was dredged from the Cutoff and placed afe0@ fof the
Atlantic Beaclshorelinefrom Seaspray tthe Circle

2021 USACHDisposal

Approximately1,114,051 cy of material dredged from Range A, Range B, and the Cutoff was
placed along 14,000 ft of shoreline beginning just east of the Picnic Park Dr parking lot in Fort
Macon and endingn the western side tfie Circle in Atlantic Beach.

2024 USACE Disposal

Approximately 797,475 cy of material was placed in Atlantic Beach ftmteast of the Picnic
Park Dr parking lot in Fort Macon to just west of Oceananai®iatlantic Beach, approximately
0.5 miles short ofhe Circle.

2.1.2 USACE Project Design

The design template for the disposal of the 1986 Brandt Island material along Atlantic Beach
included a variable width horizontal berm at elevation +10 ft NAVD with the material editov
assume its natural angle of repose seaward of the berm crest. Shortly after placement, vertical
scarps became prevalent along the entire beach fill area. The formation of the vertical scarps was
attributed to the +10 ft NAVD elevation of the berrhish was about 4 feet above the elevation

of normal wave rurup. Subsequemipurishment operations carried out lowered the berm elevation

to +6 ft NAVD which allow normal wave and tide action to overtop the berm thus preventing the
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formation of vertical scarps. Note that through the course of a year, tides arslvesgvand can
produce a natural crest elevation of the berm greater#&#INAVD which in turn can result in

the formation of scarps. However, by lowering the design elevation of the berm, the scarps that do
form arenormally less than a foot high and are shiogd. Figure2-2 shows a comparative plot

of typical profiles alongeasterrAtlantic Beach beginning in September 1981, prior to the first
Brandtlsland pumpout in 1986, througApril 2024. The profile comparisons show that the beach
continues to be maintained well seaward of the 1981gmiject) shorelinand the berm generally

exists around +6 ft NAVD88 to +7 ft NAVD88

Profile ComparisonCounty Transect 96
25

Bt

10

Elevation (ft NAVD88)

N
~ BN ~
T==] w AR
5 \ DN - - - M

-10 = |

- \
-~
-
- o
-

-15

0 100 200 300 400 500 600 700 800 900 1,000
Distance From Baseline (ft)
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Apr-23

Apr-12 Jul-13

—JUN-14 Apr-24

May-15 May-16

Jun-17

Mar-18 May-19

Apr-20 e jun-21

Mar-22

Figure 2-2. Profile Comparisons for County Transect 96

2.1.3 Establishment of Historical Static Vegetation Line (Atlantic Beach)

Disposal operations on Atlantic Beach in 1986 and 1994 triggered av&gétationine which
extended from near thetlantic BeaclPine Knoll Shoresboundary east to the Fort Macon
Terminal groin encompassing County monitoring transects 80 to. Figures showing the
location of the preoroject vegetation linen this areaarepresented in Appendi® (pg 34 - 41).

The Atlantic Beach project differs from the traditional beach nourishment preyeats have

taken place along the remainder of Bogue Bamkisat the material placed on the beach has mostly
been derived from construction and maintenance activities associated with the MCH federal
navigation projectAs a matter of background, the original rules for the static vegetation line were
formulated so as not to require the establishment of a static vegetation line for routine navigation
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channel maintenance operations that involved disposal of beach quality dredged material on the
beach.Generally, these operations involve material quantities less than 2@g,60@ result in

minor widening of the beach over relative short lengths of shorélmeever, the beach disposal
operations carried out for the MCH project far exceed the norm and result in substantial widening
of the beach that can stretch over several nfileasequently, the original static line rule included

a disposal thresholthat would have to be exceeded in order to invoke the static vegetation line.
This threshold included a total volume equal to or greater @9@0cy and &fill density of 50

cy/ft or greaterWhile the static vegetation line threshold has now been changggliotobeach

fills equal to or greater than 300,000 the existing rule still does not obviate the MCH disposal
operations from the static line rule given that they ofgproachor exceed 1 million cy.

The static vegetation linevas developed bfpCM using aerial photography fro®eptember 7,

1984 Theinitial staticline in Atlantic Beach and Fort Macon extends almost the entire length of
Atlantic Beach from just west of Lee Drive to the Fort Macon Terminal Gidiae.current erosion

rate setback factor (developed DZM and approved/adopted by t6BRCin 2019) for the entire

area of Atlantic Beach and Fort Macon which fall under the static line exception was determined
to be 2.0The affected area is Hity developed with approximateR78 oceanfront lotsof which

only eightare currently vacant.

2.2 USACE Bogue Inlet AIWW Disposal (19847 2024)

Historically, the USACE has utilized industry pipeline dredges to pump shoal méateniathe

AIWW crossingto the westernmost oceanfront shoreline of Emerald Isle, located immediately
adjacent to Bogue Inlet in an area knownhesPoint.The AIWW has an authorized depth-&P

ft mean low wate(MLW) with varying widths along the N.C. corriddrraditionally, he average
dredged volume placed along the beach per evdrasdeerapproximately 45,008y and this

scope of work is designated under thertN CarolinaAIWW line item within the USACE
operation & maintenance accouMore recently, the County paid to place additional material
(approximately 210,000 cy) from the bend widener associated with the inlet crossing maintenance
along a portion of Emerald Isle located east of the typical disposal area, extending approximately
5,000 ft from Coast Guard Road to Shipwreck Lane. Due to the small volume lostbecal
disposals on the western end of Emerald Isle, no static vegetatiohaknbeertriggeral in
association with this work.

2.3 Bogue Banks Restoration Project (2001 7 2005)

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 town boundary west
to approximately one mile east of Bogue Inl&ig(re 2-3). The islandwide project was
implemented in three phases, as showfigure 2-3, with Phase | covering the extents of the
Indian Beach/Salter Path and Pine Knoll Shores, Phase Il covering the extents of eastern Emerald
Isle, and Phase Il covering the extents of western Emerald Isle.
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Figure 2-3. Bogue Banks Restoration Project (Carteret County Shore Protection Office)

2.3.1 Bogue Banks Restoration Project Phase | (2001 i 2002)

Phase | Overview

Phase lof the Bogue Banks Restoration Projeais constructed between 2001 and 2002 and
covered the 2.4 miles of ocean shoreline fronting the Town of Indian Beach and the Village of
Salter Path and 4.5 miles along the shoreline segment that includes the Town of Pine Knoll Shores
(Figure2-4). This stretclof beach encompasses County monitoring transects 49 through 76 of the
Bogue Banks Beach and Nearshore Mapping Program (BBBNMP) which essentially cover the
entire Indian Beach/Salter Path (Transects 48) and Pine Knoll Shores (Transectsi5%6)
monitaring reachesMaterial to construct Phaseof the Bogue Banks Restoration Projecs
obtained primarily from the offshore borrow areas designated as B1 a@Bstruction of Phase

| of the Bogue Banks Restoration Projaets halted prior to the April 32002permit deadline

due to turtle takes, resulting in a reduction in the volume of material placed along both Indian
Beach/Salter Path and Pine Knoll ShoBssed orpostconstruction profile surveys, the amount
surveyed in place along the Indian Beach/Salter Path shorelines totaled 45609@bout 41%

less than the contract amoufhe Town of Pine Knoll Shores received 1,276,686r about 9%

less than the original contractamauhh e wor k st oppage resulted in
the IndianBeach/Salter Path shoreline that did not receive any substantial fill volimeegap

was locate@pproximately between County Transects 48 and 50 on the west end ofBediEn

and the other approximatebetween County Transects 51 and 53 in Salter Path.of the gap
located between County Transects 51 anliegs3within the Roosevelt State PaB«en though fill
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material was not placed directly in these ard¢hs,two gaps soon equilibrated with material
moving into the gaps from the adjacent beach fill areas.

PINE KNOLL SHORES/INDIAN BEACH
JOINT RESTORATION PROJECT

Bathymetry Contour (ft below MLW)

. Borrow Site
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0 5000 10000 f North PINE KNOLL SHORES

INDIAN BEACH/
SALTER PATH

T

BT -

S .. .5 .

45

56

40

| |
I |
I |
I I |
I I |
I I |
I | |
| | |
I I |
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Figure 2-4. Phase | Restoration Project i Indian Beach/Salter Path and Pine Knoll Shores (Carteret
County Shore Protection Office)

Phase IDesign

Phase | of the Bogue Banks Restoration Project (Indian Beach/Salter Path and Pine Knoll Shores)
was divided into three reaches ($@gure2-4) with different design volumes in each reach based

on the volume from the toe of the dune outlt® 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 1@ears. 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 Indian Beach/Salter Path portion of the project (Reaetad)designed as a variable width
horizontal berm at elevation +6.0 feet NAVBigure 2-5 shows the plan view of the Indian
Beach/Salter Path portion (Reach 4) of the Phase | beach fill project kpilee 2-6 shows a
typical design crossection from the Indian Beach/Salter Path reach of Phase | with an average
fill volume of 54.5 cy/ft. Figure 2-7 and Figure 2-8 display some example prand post
nourishment profiles from the Phase | project.
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The Pine Knoll Shores portion of the projees divided into two reaches (Reach 5 andA6).
1,000Gfoot transition or taper section was provided on the east end of the fill. A taper section was
not required on the west end of the fill as the project was constructed as a continuous fill through
Indian Beach/Salter Path. The beach fill was desigme a variable width horizontal berm at
elevation +6.0 feet NAVD with an average fill volume of 54.8 cy/ft in Reach 5 and 58.7 cy/ft in
Reach 6Figure2-9 andFigure2-10show the plan view of the Pine Knoll Shores portion (reaches

5 and 6) of the Phase | beach fill project while typical design templates for Reach 5 (west) and 6
(east) are provided ifigure 2-11 and Figure 2-12, respectively Figure 2-13 and Figure 2-14

display some example prand posinourishment profiles from the Phase | project.
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Figure 2-13. Profile Station 64 Pre- and Post-Nourishment Example (CPE 2010 Static Line Report)
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2.3.2 Bogue Banks Restoration Project Phase Il (2003)

Phase Il Overview

Phase Ibf the Bogue Banks Restoration Projeets constructed in 2003 and covered the eastern
5.9 miles of Emerald Islérom thelndian Beackemerald Islecown boundary tdinta Dr,a point
approximately 1.5 miles east of the Bogue Inlet Fishing Figu(e2-15). This stretch of beach
encompasses County monitoring transects 24 through 48 of BBBNMP which essentially cover the
Emerald Islé Central (Transects 2635) and Emerald Isle East (Transects 3648) monitoring
reachesMaterial for Phase Ibf the Bogue Banks Restoration Projesets obtaned from borrow
areas B2 and AThe total volume placed on the 5.9 mile shoreline segment was 1,8&%,726
which is equivalent to 60.6y/ft. Of this total volume, 123,938y were used for construction of
the duneand85,282cy were placed in the two taper sections with the balance of 1,658y506
used to construct the new beach seaward of the tinase Ilof the Bogue Banks Restoration
Projectwas divided into Eastern, Middle, and \W&a Zones as shown igure2-15 with design
volumes of 82 cy/ft, 58 cy/ft, and 35 cyl/ft, respectivdased on after dredgingeach profile
surveys, the actual volume of material placed in each of the three zones shkayuned-15was
1,001,30Ccy or 78.8 cy/ft in the Eastern Zon212,500cy or 54.2cy/ft in the Middle Zone; and
444,800cy or 34.5 cy/ft in the Western Zone

BOGUE SOUND

“PHASE II” - EASTERN EMERALD ISLE RESTORATION PROJECT

s i —>
31,111 linear feet (5.9 miles)
) Middle Eastern Zone
< - We:ée;n ione ple— Zone P (82 cy/ft.) >
(35 cyftt.) (58 cyift.)
El l
Town Hall P 53,218 . (1‘:5?;‘822:&) 38,243 ft.
[ 870 ft. (Old El Pier Access) (Old IB Pier)
69,354 ft. (Hurst Road)
(Pinta Drive) Borrow Site B2
CARTERET COUpy,
Borrow Site A

ATLANTIC
SHORE PROTECTION OFFICE OCEAN

PHASE Il PROJECT
& BORROW SITE LOCATION MAP

Notes:
(1) cy/ft. = cubic yards per linear foot
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0 2500 5000 ft North (3) 1B = Indian Beach

Figure 2-15. Phase Il Restoration Project i Eastern Emerald Isle (Carteret County Shore Protection
Office)
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Phase IIDesign

The Bogue Banks Restoration Phase Il (Eastern Emerald Isle) Project was divided into an Eastern,
Middle, and Western Zone (sBegure2-15) with different design volumes in each zone based on

the volume from the toe of the dune out1@ 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 gars. 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 zoreskais in
Figure2-15. The Phase Il (Eastern Emerald Isle) portion of the project included a dune with a 10
foot wide crest at elevation +14 feet NA8Balong 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 dedi@® 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 NAVIB8. Figure2-16 shows the plan view of the Phase Il (Eastern Emerald Isle) beach

fill project while Figure 2-17 shows some typical design cressctions from each of the three
zonesFigure2-18andFigure2-19display some example prand posinourishment profiles from

the Phase Il project.
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AR “"{ ]
\\\\\ \\ \ \\\\ \ \\7
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Figure 2-16. Phase Il Plan View (CPE 2010 Static Line Report)
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2.3.3 Bogue Banks Restoration Project Phase Ill (2005)

Phase Il Overview
Phase Il of the Bogue Banks Restoration Project was constructed in 2005 and cowwestieire

4.5miles of Emerald Isle, frorBanta Maridr, a point approximately 1.5 miles east of the Bogue
Inlet Fishing Pierto the Lands End subdivisigRigure2-20). This stretch of beach encompasses
County monitoringTransects$ through24 of the BBBNMP which essentially covarportion of
the Bogue Inlef Ocean (Transects-111) andtheentiray of theEmerald Isleé West(Transects
1271 25) monitoring reaches. Material for Phaskdl the Bogue Banks Restoration Project was
obtained fronthe realignment of Bgue InletChannelapproximately 3,500 ft to the we$tigure
2-21). The total volume placed on the5 mile shoreline segment wa&90,868cy which is

equivalent ta30.0 cy/ft.

BOGUE INLET CHANNEL / WESTERN PHASE BEACH NOURISHMENT PROJECT

EMERALD ISLE

e 2z 3 33 = o»o
Realignment g g o =2 @ o @B & & &
=
& s & 22 g 2 8 3 5 %
Pipeline Route m o g 85 = D @ 2 =
(along existing beach to fill area) 2 g ERR ? 3. g 2 g g 1
o f=1 =. 0 T - = o
BEACH NOURISHMENT §. g_. % o
PROGRESS MAP
I Completed Section (pipeline) ATLANTIC OCEAN 0
T Station ID m’ North

Figure 2-20. Phase lll Restoration Project i Western Emerald Isle (Carteret County Shore
Protection Office)
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BOGUE INLET CHANNEL / WESTERN PHASE BEACH NOURISHMENT PROJECT

DUDLEY
ISLAND

EMERALD ISLE

Dike
(~296,000 cy)

Beachfill
(710,000 cy @ ~32 cyl/ft)

Channel

Realignment Schematic
Site Conditions (10/01)

Figure 2-21. Bogue Inlet Channel Realignment (Carteret County Shore Protection Office)

Phase IIl Design

The Bogue Banks Restoration Phds¢Western Emerald Isle) Projestis designed based on the
volume of sand available from relocation of the Bogue Bletnnel and the ability to cover the
remainder of Emerald Isle which did not receive sand during the Phase Il psppeetding sand
fairly evenly throughout the projectherefore, lhe beach fill was designed as a variable width
horizontal berm at elevation +6.0 feet NAVD, ranging from 125 ft to 160gtre2-22 andFigure
2-23 display some example prand postourishment profiles from the Phase 1l project.
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2.3.4 Bogue Banks Restoration Project Renourishment Summary (2004 - 2013)

Following initial construction of the Bogue Banks Restoration Project, portions of the area covered
by the project were renourished five times from 2004 to 2013 through a combination stbopost
nourishment events and USACE 933 projects incluBimgse | of the USACE Section 933 project
(2004),the postisabelrestoration (2004), Phase Il of the USACE Section 933 Project (20@7),
postOphelia restoration (2007)and the postrene restoration (2013). The following sections
detail each of the renourishmeritshould be noted that none of the renourishsieigfgered any

new static vegetation lines.

USACE Section 933 Phase | (2004)

Phase | of the USACE Section 988sociated with the USACE maintenance of the Morehead City
Harbor federal navigation projetdok place in between February and March of 2004 along the
entirety of Indian Beach/Salter Path and a small portion on the western end of Pine Knoll Shores.
Section 933 of the Water Resources Development Act of 1986 allows the State and local sponsors
to cost share with the federal government in the added cost of depositing material in areas other
than the least cost disposal siteiddr normal operating conditions, the material removed from the
Beaufort Inlet bar channel would be deposited offshore ifDteanDredged Material Disposal
Site (ODMDS) or in a nearshore disposal mound
delta. For the Section 933 project, Weeks Marine, the firm contracted by USACE to perform the
work, used hopper dredge3E Lindholmand theRN WeeKsto haul the material to mooring sites
located immediately offshore of Indian Beach/Salter Path and Pin# Bhores. From the
mooring sites the material was pumped to the beach via a submerged pipeline. Phase | of the
Section 933 project placed 630,084of material along the entire shorelindiodian Beach/Salter

Path and 69,1868y on the western 2,500 feet of Pine Knoll Shores.

Postlsabel Renourishment ProjedP004)

Following theimpactof Hurricanelsabel the Town of Emerald Isle was able to demonstrate it
met all of the FEMAPublic Assistance Prograrequirements including an engineered beach, a
nourishment plan, and monitoring progreandthe Townwas subsequently approved to receive
funds to restore the beach to the-prerm condition. Based on profiles of the beaahveyed
before and after Hurricarlsabel the Town of Emerald Isle wable to substantiate the loss of
121,000cy of material from two sections dhe Phase llproject onelocated betweeiounty
Transects30 and 36 and the other betweBounty Transect88 and 43Emerald Isle obtained
modifications to its originaBogue Banks Bstoration Projeqtermits from both th&)SACEand
DCM, and completed the restoration of the project during March andZ084. The final volume

of material actually placed along the eroded sections totaled 156y0@he hundred percent
(100%) of the approximately $1.8 million cost of the restorgbiaject was paid for by FEMA.

In addition to obtaining a permit to restore the eroded materigbetimeit modification included
the use of material from the northern sections of the Morehead City HarbMD@Dlocated
seaward of the Beaufort Inlet ocean bar.

USACE Section 933 Phase Il (2007)

Phase Il of the USACE Section 933 associated with the USACE maintenance of the Morehead
City Harbor federal navigation project took place in between January and March 2007. The work
was also contracted to Weeks Marlmethe USACE. All of the material removed from the bar
channel during Phase Il of the Section 933 project was deposited on the beach in two locations
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within the town limits of Pine Knoll Shores. Approximately 507,939 cy of material was placed in
these two reaches.

PostOphelia Renourishment Proje¢?007)

The postHurricaneOpheliarestorationproject occurred between January and March 2007 and

was carried out to replace material lost during Hurric&mphelia which struck the area in
September 2005. Following thepactof HurricaneOpheliain September 2005, Emerald Isle,

Indian Beach/Salter Path, and Pine Knoll Shores applied to FEMA for fonelstore the material

lost duringOpheliau nder Cat egory G of ProgrdfiTbesposPuriichne ¢ As s i
Opheliarestoration placed a total of 1,229,836along various sections of Bogue Banks. As was

the case for the Hurricaheabelrestoration, the Hurricar@pheliarestoration used material from

the ODMDS which was transported to the beach via hopper dredges.

In Emerald Islethe restoratiomncluded fill betweerCounty Transect83 and 45, located within
theBogue Banks Restoration Proj@&ttase Il project limits, and betwe€ounty Transect$0 and

20 (notoriginally included in the static line exception procdsspted in the Phase 11l segment of

the Bogue Banks Restoration Proj€éfestern Emerald Isle)Approximately 344,410 cy of
materialwas placed betwedbounty Transect83 and 45 within the limits ahe Phase lproject
andEasterrEmerald Islestatic line extentsvhile approximately 304,037 cy of material was placed
between County Transects 10 and 20 within the limits of the Phase Il project in western Emerald
Isle.

In Indian Beach/Salter Path, the restoration included fill between County Transects 48 and 58,
located within the Bogue Banks Restoration Project Phase | project limits. Approximately 319,113
cy of material was placed between County Transects 48 and & wie limits of the Phase |
project

In Pine Knoll Shoresthe restoratiofill occurredalong two reaches between County Transects 62
to 65 and 66to 74, located within theBogue Banks Restoration ProjeBhase | limits.
Approximately262,276cy of material was placed between County Trangg#nd74 within the
limits of the Phase | projeetith 73,387 cy placed between Transects 62 to 65 488,879cy
placedbetween Transects 66 t0.74

The total cost of the restoration was $13,773,8000f which was provided by FEMA. Of this
total restoration cost, $3,857,0@@&sallocated to thgortion of the project within the Phase I
(Eastern Emerald Isle) project limitgith a total cost 0f6,569,000attributed tothe entirety of
Emerald Islewhich alsoincluded restoratiomn the WesternEmerald Isle(Phase lll)portion.
Approximately$3,893,200 was allocated to the Indian Beach/Salterg@ation of the restoration
while $3,311,582 was alloted to the Pine Knoll Shorgmortion of the restoration, both part of
the Phase | project.

Postlrene Renourishment Projecf?2013)

The postHurricanelrenerestoration project occurred between January and March 2013 and was
carried out to replace material lost during Hurriceneee which struck the area in August 2011.
Following the advent of Hurricankene in August 2011 Emerald Isle and Pine Knoll Shores
applied to FEMA for funds to restore the material lostduiiegeu nder Cat egory G o
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Public Assistance Program. The pb&trricanelrene restoration placed a total of 965,011 cy of
material along various sections of Bogue Banks. As twascase for the Hurricarieabeland
HurricaneOpheliarestoration, the Hurricankene restoration used material from the ODMDS
which was transported to the beach via hopper dredges.

In Emerald Isle, the restoration included fill between County TransB@a®45, located within

the Bogue Banks Restoration Project Phase Il project limits, and between County Transects 10 and
16 (not originally included in the static line exception process) located in the Phase Il segment of
the Bogue Banks Restoration Project (Western Emerald Isle). Approximately 4%l,646/0
material was placed between County Transects 35 and 45 within the limits of the Phase Il project
and Eastern Emerald Isle stdine extentsvhile approximately1 98,190cy of material was placed
between County Transects 10 d&lvithin the limits of the Phase Il project in western Emerald

Isle.

In Pine Knoll Shores, the restoration included fill between County Transects 62 and 71, located
within the Bogue Banks Restoration Project Phase | prijeits. Approximately 315,221 cy of
material was placed between County Transects 62 and 71 within the limits of the Phase | project.

The total cost of theestoration 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 totallocal cost for thelrene restoration allocated to the Town of Emerald Isle was
$1,443,607while total local cost for thérene restoration allocated to Pine Knoll Shores was
$511,798

2.3.5 Establishment of Historical Static Vegetation Line (Eastern Emerald Isle, Indian
Beach/Salter Path, and Pine Knoll Shores)

Phase [, e Indian Beach/Salter Paind Pine Knoll Shoreportion of the Bogue Banks
Restoration Projedhatwas constructed between November 2001 and April 2806@ Phase I,

the Eastern Emerald Isle portion of thegue Banks Restoration Projélsatwas constructed
January through March of @8, included design specifications that triggerestatic vegetation

line and therefore satisfied a requirement of 15A NCAC 07J ,220é&reby an exception request
could be made after 5 years. This request wwdially 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, 201%.ive years later, a third exception request was approved and adopted
on November 18, 2020.

The static line rule in effect at the time the Phase | and Phase Il projects regtatachaegetation

line be established for beach fills exceedil®®,200cy and &fill density greater than 50 cy/ft. For
Phase I, even with a reduction in the contracted placemerii] tdhensity at Indian Beach/Salter

Path was approximately 50 cy/ft and 54 cy/ft at Pine Knoll Shdtesefore, the average Phase |
projectfill density of 53 cy/ft deemed the entire project area be subject to the static line requirement
by DCM. For Phase Il, although tfi# density in the Western Zone was less than 50 cyl/ft, the
Phase Il project was treated as one project, and since the afikrdgmesity over the 5.9 miles

was 60.0 cy/ft, the entire project area was deemed subject to the static line requirement by DCM.
It should be noted that Phase lll, which covered the western portion of Emerald Isle juintLioket

design specifications that triggeredtatic vegetation linas the average fill density was only 30
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cy/ft. However, astatic vegetation lineas triggered at a later date for this portion of Emerald Isle
during the PosElorenceRenourishment Project (see Sectib4).

Thestatic vegetation linea Indian Beach/Salter Path extends the entire 2.4 mile oceanfront from
County Transect 48, just east of $t, to just east of County Transect 58, at Ocean Glen
CondominiumsThe current erosion rate setback factor (developéa®iy and approved/adopted

by theCRCin 2019) for the entire area of Indian Beach/Salter Path which falls under the static
line exception was determined to be Z.0e affected area is highly developed with approximately
98 oceanfront lots of whicbnly nine are currently vacant.

Thestatic vegetation linen Pine Knoll Shores extends the entire 4.5 mile oceanfront from County
Transect 58, at Ocean Glen Condominiums, to County Transect 77, just west of the pier at the
PKS/AB border. The current erosion rate setback factor (developed OiyM and
approved/adopted by tlgRCin 2019) for the entire area of Pine Knoll Shores which falls under
the static line exception was determined to be P& affected area is highly developed with
approximately 214é€ceanfront lots of whicbnly 21are currently vacant.

Thestatic vegetation linen 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 ! St. The current erosion rate setback factor (developed®y and approved/adopted

by theCRCin 2019) for the entire area of Eastern Emerald Isle which falls under the static line
exception was determined to be Z e affected area is highly developed with approximately 366
oceanfront lots of whicbnly sevenare currently vacant.

The initial static vegetation line alorestern Emerald Isle, Indian Beach/Sakath, and Pine
Knoll Shores ispresentedn AppendixB (pg 21 - 33), overlainon 2024 aerials. The line was
developed byDCM using preproject aerial photography from November 13, 2001 for Phase |
(Indian Beach/SaltePath, and Pine Knoll Shoneand preproject aerialphotography from
November 26, 2002 for Phase Il (Eastern Emerald Isle).

2.4 Post-Florence Renourishment Project (2019 - 2021)

In 2015, the County transitioned from the Bogue Banks Restoration Project to the Bogue Banks
Master Beach Nourishment Plan (see Sectidnfor details). With the passage of Hurricane
Florencein 2018, the PostlorenceRenourishment Project became the first project completed
under the BBMBNPThe postHurricaneFlorencerestoration, which was partially funded by
FEMA, was divided into three phases with Phase | occurring in March through April 2019, Phase
Il occurring in February through April 2020, and Phase Ill occurring January through April 2021.

The postHurricaneFlorencerestoration placed a total of 5,0295 cy of material along1 miles
of shoreline at a cost of $79,603,6 2@pendixC contains construction plans for all three phases
of the postFlorenceRenourishment project as it is the mastently completed project.

2.4.1 Post-Florence Renourishment Project i Phase | (2019)

The postFlorence Phase | restoration placed a total of 975,64 /of material along various
sections of Bogue Banks within Emeatasle and Indian Beach/Salter Pa#fis was the case for
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the postHurricanelsabel,Ophelia,andIrene restorations, the pegtiorencePhase | restoration
used material from the ODMDS which was transported to the beach via hopper dredges.

In eastern Emerald Isle, the 2019 RB&irence Renourishment Project Phase | included
approximately 624,945 cy of fill between County Transects 34 and 48, located within the Bogue
Banks Restoration Project Phase Il limits and Eastern Emerald Isle static line extents. This equated
to an averagéll density of 38.0 cy/ft.

In Indian Beach/Salter Path, the 2019 HedstenceRenourishment ProjeePhase Includedtwo

reaches of fill between County Transects 48 and 52 and County Transects 55 and 58, located within
the Bogue Banks Restoration Project Phase | liamitsindian Beac&alter Path static line extents
Approximately 350,702y of material was placed within the two reaches with 192,439 cy place
between County Transects 48 and 52 and 158,263 cy of material placed between County Transects
55 and 58This equated to an averafijedensity of 31.0 cy/ft

The total cost of the pe$tiorencePhase | 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 BeachThe total local cost for the peBtorencePhase festoration allocated to the Town

of Emerald Isle was $9,788,975 ($7,341,731 County reserve and $2,447,244 Town of Emerald
Isle). The total local cost for the peBtorencePhase festoration allocated to the Town of Indian
Beach was $4,626,589 ($3,462,43@unty reserve and $1,154,147 Town of Indian Beddbte

that Emerald Isle and Indian Beach had applied for FEMA funding as a result of damages from
HurricaneFlorencebut 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 Townsifatalial

lost during Hurricané&lorence

2.4.2 Post-Florence Renourishment Project i Phase Il (2020)

The postFlorencePhase Il restoration placed a total2022,807cy of material along various
sections of Bogue Banks within Emeatasle, Indian Beach/Salter Path, Pine Knoll Shores, and
Atlantic Beach. As was thease for th@postHurricanelsabel,Ophelia,andlrenerestorations, the
postFlorencePhase Il restoration used material from the ODMDS which was transported to the
beach via hopper dredges.

In westernEmerald Isle, the 2D PostFlorence Renourishment Project Phase Il included
approximately 355,335 cy of filbetween County Transecfsand 14, located within the Bogue
Banks Restoration Project Phaskliinits andtherefore not included in the originstatic line
extents. This equated to an averéljelensity of 38.0 cy/ftand because of the size of the overall
project, triggered a nestatic vegetation line

In Indian Beach/Salter Patthe 220 PostFlorenceRenourishment ProjeetPhase Il included
approximatelyl 55,928y of fill between County Transe&8and54 in Salter PatHocated within

the BoguaBanks Restoration Project Phase | limits and Indian Beach/Salter Path static line extents.
This equated to an averafjedensity of 41.0 cyl/ft.
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In Pine Knoll Shores, the 2020 Pd#3dbrence Renourishment Project Phase Il included
approximately 989,253 cy of fill between County Transects 59 and 76, located within the Bogue
Banks Restoration Project Phase | limits and Pine Knoll Shores static line extents. This equated to
an averagéll density of 40.0 cyl/ft.

Finally, in western Atlantic Beaclihe 2020 PosFlorence Renourishment Project Phase |l
included approximately 522,291 cy of fill between County Transects 77 and 91, located outside of
the original Bogue Banks Restoration Project and therefore not included in the original static line
extents. This equated &m averagéll density of 35.0 cy/ftand because of the size of the overall
project, triggered a negtatic vegetation linen the small portion of Atlantic Beach that did not
have one as a resuit the USACE DMMP project

The total cost of the postiorence Phase Il restoration was $28,068,085, of which FEMA
Category G and Stateoastal Storm Damage Mitigatio@$DM) 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 pe&trencePhase Irestoration allocated to the Town

of Emerald Isle was $2,501,557 (County reserVhg total local cost for the peBtorencePhase

Il restoration allocated to the Village 8&lter Path was $1,015,125 (County reserve). The total
local cost for the podtlorencePhase lirestoration allocated to the Town of Pine Knoll Shores
was $3,818,623 (County reserve). The total local cost for theRpmgncePhase lrestoration
allocated to the Town of Atlantic Beach was $3,770,463 (County reserve).

2.4.3 Post-Florence Renourishment Project i Phase Il (2021)

The postFlorencePhase Il restoration placed a total 8030,991cy of material along various
sections of Bogue Bankall within Emeradl Isle. As was the&ase for thgostHurricanelsabel,
Ophelia,and Irene restorations, the posilorencePhase Il restoration used material from the
ODMDS which was transported to the beach via hopper dredges.

The 2021postFlorencePhase il restorationincluded approximately 70,197 cy of fill between
County Transect 1 and Wcatedoutside of the originaBogue Banks Restoration Projeutd
therefore not included in the originsthtic lineextents. This equated to an averétjelensity of
29.0 cy/ftand because of the size of the overall project, triggered sta¢iew vegetation line

Approximately710,461cy of fill was placedetween County Transedd and25, located within
the Bogue Banks Restoration Project Phakénhits andtherefore not included in the original
static line extents. This equated to an avefdiggensity of 45.0 cy/ftand because of the size of
the overall project, triggered a nestatic vegetation line

Approximately539,353cy of fill was placedetween County Transe@6 and33, located within
the Bogue Banks Restoration Project Phasenlts andoriginal Emerald Islestatic line extents.
This equated to an averafijedensity of 44.0 cy/ft.

Lastly, pproximately610,980cy of fill was placedetween County Transe@®4 and45, located

within the Bogue Banks Restoration Project Phadienits andoriginal Emerald Islestatic line
extents. This equated to an aver&thelensity of 43.0 cy/ft.
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The total cost of the postlorencePhase Il restoration wa$31,257,590. The cost breakdown
consisted of $5,655,000 for mobilization/demobilization, $24,778,090 for sand placement,
$451,500 for trawling, and $373,000 for dune plantimpe project was paid for with a
combination of Federal (FEMA Category G), State (N.C. Division of Emergency Management
HurricaneFlorenceDisaster Recovery Funds for Coastal Storm Damage Mitigation)lcaadl
(County & Town) funds. Federal funds were used only to repland $st during Hurricane
Florence State andiocalfunds were used to augment the project in certain areas to achieve a cost
effective design template and also pay for material placement in areas which were not covered
under FEMA Category G reimbursement funding.

2.4.4 Post-Florence Project Design

The PostFlorence Renourishment Projeavas ultimately divided into 10 reaches that were
nourished over the course of three dredging windows, one of which was nourishedriguioe.

2-24 presents a breakdown of the reaches and nourishment volumes for each phase, showing
material placement from County monitorifigansect 1 adjacent to Bogue Inlet all the way to
County monitoring Transect 91, located at the Circle in Atlantic Beach.

CARTERET COUNTY

1
EMERALD ISLE INDIAN BEACH), PINE KNOLL SHORES
!SALTER PATH 1

1

1

1

i [l

ol 3 1
1

1

1

1

1

1

1

1

1

1

LN 1
S b il s T - &
Lo gehs z%ﬁswsﬁW%%ﬁﬂiﬁg%%ggs%gm

1
1
1
1
1
1
1
1
1
1 p |
: .
1 Reach ) - - i -
' ach & g 400 ft L EeR AR 13
- st T el
7 d 102,439 = Reach 10 BEAUFORT
: oggIs R st Reach 9 14,900 ft INLET
: Fasd 1 24,400 ft 522,291 cy
' 5 800 ft 989,253 ©Y
07 28 cY Old
: 1559 ODMDS
1
5
1
o Vg% ® = e
i
BOGUE A R
INLET Reaf(’:o\ ® Borrow
60 ; Areas
10,\97 S - i Bounda\‘\l
! - state Wt
Feder?! Current
ODMDS
ONSLOW BAY
<+————— Post-Florence Phase | (2019)
+——— Post-Florence Phase Il (2020)
\: @* <+————— Post-Florence Phase Il (2021)
0 1 2 3

Miles

Figure 2-24. Post-Florence Renourishment Project Extents and Volumes

The project template consisted of a dune of variable width ranging from +10 ft NAVD8&to +1
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 baFigure2-25 andFigure2-26 present typical cross sections for the project
template. Where possible, a directingo the primary dune at grade was preferiaduyre2-25).
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However, in cases where this would result in covering existing vegetation, a small dune backslope
at 1:5 was constructed down to the existing grotingufe2-26).
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Figure 2-25. Beach Renourishment Typical Cross Section 1 Direct Tie-In
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Figure 2-26. Beach Renourishment Typical Cross Section i Backslope Tie-In

Figure 2-27 and Figure 2-28 display some example prand posinourishment profiles from the
PostFlorenceRenourishment Project.
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Figure 2-27. Profile Station 62 Pre- and Post-Nourishment Example
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Figure 2-28. Profile Station 136 Pre- and Post-Nourishment Example
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2.45 Establishment of Additional Static Vegetation Line (Western Emerald Isle and
Atlantic Beach)

Phases Il and Il of the peBlorencerenourishment project triggered several additions to the static
vegetationline previously established along Bogue Bankseastern Emerald Isle, Indian
Beach/Salter Path, and Pine Knoll Shores as a result of the Bogue Banks Restoration Project and
a majority of Atlantic Beach as a result of the USACE MCH projesta#ic line requirement was
triggeredbetween Transectsand24 in western Emerald Island Transects77to 80 in western
Atlantic Beach Western Emeraldsle was originally included in Phase Il of the Bogue Banks
Restoration Projeathich was constructed in 200However, the project did not triggerstatic
vegetation lindased orthe initial criteriaestablished (@0,000 cy and 50 cy/ft) because it did not
meet the fill densityf 50 cy/ft. The small portion of Atlantic Beach had not received any previous
nourishmentrom the USACE MCH project, the Bogue Banks Restoration Project, or any of the
renourishments. The additional static vegetation line along western Emerald Isle and western
Atlantic Beach is presented in Append@Xpg1- 10andpg 33- 34, respectiely).

The new staticvegetationline in the above referenced portion western Emerald Isle extends
approximatelyb.3milesfrom County Transed, atBogue Courtto County Transe@4, atScotch
Bonnet Drive Thisareaspans a portion of tw8ounty monitoring reaches: Bogue Inlet (Transects
17 11) and Emerald IsleWest (Transects 12 25). The staticvegetation line for the 1.76 miles
from Transect 7 to Transect 14 was established prior to construction of th€&létestce
Restoration Projedt Phase Il using podborian survey data and aerial imagery from September
2019. Thestaticvegetation line for th&.0 mile from Transect 1 to Transect 7 and th&@miles
from Transect 15 to Transect 24 was established prior to the constructionRudditdorence
Restoration Projedt Phase Il using field survey completed prior to constructidime current
erosion rate setback factor (developed by the Division Coflastal Management and
approved/adopted by the Coastal Resources Commission in 201i8)sf@ortionof Western
Emerald Isle which falls under tlmewstatic line extents was determined to be Zie affected
area is highly developed with approximately 3@2anfront lots of whiclenly 17 are currently
vacant.

The static vegetation linein the above referenced portion of western Atlantic Beach extends
approximately 2,500 ft between County Transect 77, at the Double Tree Hotel, to County Transect
80, at Smugglers Cove. This area makes up a small portion of the Atlantic Beach moniéating re
(Transects 77 102).The vegetation line was established prior to construction of theHRwsihce
Restoration Projedt Phase Il using podborian survey data and aerial imagery from September
2019.The current erosion rate setbacktéa (developed byYpCM and approved/adopted by the
CRCin 2019) for this portion of western Atlantic Beach which falls under the new static line
extents was determined to be 2Ibe affected area is highly developed with approximatedy
oceanfront lots of whichoneare currently vacant.

3.0PROJECT MONITORING AND PERFORMANCE

The BBBNMP, established in 2004, monitors the entire islaadhSpring on an annual bases
well as after large storm events (FEMA CategoryEzah year122profiles (seeFigure3-1) are
analyzedalong the entirety of Bogue Banksdetermineannual shoreline changes agains and
losses in material to the systetongterm erosion ratesgnd an assessment of current beach
conditions as compared poeviously establishedourishment triggershis annual monitoring is
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the basis for determining the health of the beach and when to start planning the next renourishment
event. After large storm events, it also provides the County with storm induced damages for use
in planning restoration, typically through a pesirm progct in part funded by FEMA.

Figure 3-1. Bogue Banks Beach and Nearshore Mapping Program

The following sections detail an explanation of the historical and current nourishment triggers as
well as a summary of the annual monitoring in comparison to the triggers along Emerald Isle,
Indian Beach/Salter Path, Pine Knoll Shores, and Atlantic Besaitn, of which contaia pre

project vegetation linédd¢rmerly static vegetation line)

3.1 Development of Nourishment Triggers

For Phase I, Phase Il, and Phase Il of the Bogue Banks Restoration Project the original periodic
nourishment plan adopted by the Coyuigtatedthatnourishment would be performed under two
conditions.First, when ondnalf of the initial fill volume was lost to erosion, this would prompt a
nourishment event.Therefore, Indian Beach/Salter Path originally intended to schedule
maintenance of the Phase | shoreline when 2289vas lost from the initial fill, Pine Knoll
Shores originally intended to schiéel maintenance of the Phase | shoreline when 638y8as

lost from the initial fill, Eastern Emerald Isle originally intended to schedule maintenance of the
Phase Il shoreline when 829,288 was lost from the initial fill and western Emerald Isle
originally intended to schedule maintenance of the Phasadreline wher345,434cy was lost

from the initial fill. Second, a target minimuwelume for each profile from the foredune (landward
most crest of the primary dune) to the outer bar (abb2dt NAVD88) was established at 225

cy/ft during the formulation of the Bogue Banks Restoration Projéts. was determined to be

an adequate amount of material to protect from storms based on the superior condition of Atlantic
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Beach, which had historically been nourished by the fed&8&CE project, after the hurricanes

of the 1990sTherefore, if profiles in a monitoring reach, on average, fell below the 225 cy/ft

above-12 ft NAVDS88, it would prompt a nourishment evefithese periodic nourishment
were represented in

strategies

enabled the Towsito remain eligible for the cost reimbursement of replacing the volume of sand

lost during a federally declared disaster.

t he

Townobs

In 2015, the County transitioned to the Bogue Banks Master Beach NourishmegBNeBNP,
seeSection4.1 for details). Undetthe BBMBNP, the nourishmeritiggers were revised and
nourishment operations and timing reformulatBarough SBEACH modeling, it was determined

that a 25year return period storm 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 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 timgedtisie
configurations.Table 3-1 shows the calculated Rfar triggers for the LoP for the various
monitoring reaches of Bogue Banks. The new triggers developed BBMBNP 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 abovE2 ft NAVD88). Therefore, the County will initiate

nourishment actions as these triggers are approached.

Table 3-1. Master Plan Nourishment Triggers

Reach -12 ft Trigger
Bogue Inlet (1-11) 235
Emerald Isle West (12-25) 266
Emerald Isle Central (26-36) 211
Emerald Isle East (37-48) 221

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

3.2 Emerald Isle

Table 3-2 shows the amount of fill, by percent of original placement, that existed iBdtee
Banks Restoration ProjeBthase lland Phase llproject areaeach yeaof the monitoringfrom
2004- 2014 As can be seen, through the efforts of the threegiostn nourishment projectisat

took place during this time periptherewas more sand in the western portion of the Phase Il

project (Emerald Isle Centralmonitoringreach) in 2014than there was after the project was
constructedThe eastern portion of the Phase Il project (Emerald-I8lastmonitoring reach
contaired slightly less materiain 2014 than was origindy placed but was well above the

nourishment trigger of 50% remaininthis portion of Emerald Isle has proven to be a hotspot in
the past and is carefully monitored each yBath Bogue Inlet and Emerald Isle West contained
more material in 2014 thaafter the Phase Ill project was constructed.
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Table 3-2. Percent Fill Remaining From Initial Construction: 2004 i 2014 (Bogue Banks
Restoration Project Phase Il i 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 1135 99.9 101.8 87.3 126.3 128.8

Percent Fill Remaining

Reach 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Bogue Inlet N/A N/A 59.2 63.8 115.7 167.8 137.8 169.7 87.1 168 160.7
Emerald Isle West N/A N/A 61.3 78.8 224.7 195.6 177.1 184.5 152.5 218.9 240.9
Emerald Isle-Phase Il N/A N/A 61.2 77.8 217.4 193.7 174.5 183.5 148.1 215.5 235.5

Figure3-2 shows the average profile volume calculated abb2dt NAVDS88 for theBogue Inlet,
Emerald Islé West,Emerald Isleé Centra] and Emerald Isle Eastreachegluring each year of
monitoring from 2004- 2014 As can be seen from this figure, the profile volumese also
maintainedwvell above the historic trigger of 225 cy/ft
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Figure 3-2. Average Profile Volume Above -12 ft NAVD88: 2004 i 2014 (Bogue Banks Restoration
Project Phase Il & Phase lll 1 Emerald Isle)

Following completion of the engineering repimrt2014,which wasdeveloped to provide insight
into the future sand needs and availability for the programmatic EIS upon which the USACE 50
yr permit was based, trBBBNMP shifted to the new methodology 2015for tracking project
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performance and determining the status of the baadtated in thBogue BankdVaster Beach
Nourishment Plan which solely us@&year LoP nourishment triggers (se€able 3-1) to
determine the need for nourishmdrigure3-3 shows the average profile volume calculated above
-12 ft NAVDS88 for theBogue Inlet, Emerald Islé West,Emerald Isle’ Centra] and Emerald
Isle - Eastmonitoringreaches during each year of monitoring from 2020624. As can be seen
from this figure, the profile volumdsave beemaintained above thdasterBeach Nourishment
Plan triggerof 235 cy/ft for Bogue Inlet, 266 cy/ft for Emerald 131&Vest,211 cy/ft for Emerald
Islei Central and 221 cy/ft for Emerald IsieEast.
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Figure 3-3. Average Profile Volume Above -12 ft NAVDS88: 2015 - 2024 (Bogue Banks Restoration
Project Phase Il & Phase Il T Emerald Isle)

3.3 Indian Beach/Salter Path

Table 3-2 shows the amount of fill, by percent of original placement, that existed in the Indian
Beach/Salter Path portion of tB®gue Banks Restoration Projdthhase | area each year of the
monitoring from 2004 2014. Please note that the result in 2004 was greatly influenced by the
Section 933 project that was completed at the same time as the first monitoring survey. As can be
seen, through the efforts of tBection 933 and pefphelianourishment projects, there was more

sand in the Indian Beach/Salter PRimase | projecarea in 2014 than there was after the initial
project was constructed.
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Table 3-3. Percent Fill Remaining From Initial Construction: 2004 - 2014 (Indian Beach/Salter Path
Phase I)

Percent Fill Remaining
Reach 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Indian Beach/Salter Path-Phage 1232.6 214 162.6 | 188.8 | 2324 | 2132 | 193.6 | 207.4 | 1704 | 174.1 176.7

Figure 3-4 shows the average profile volume calculated abd2eft NAVD88 for the Indian
Beach/Salter Path reach during each year of monitoring from 2P0034. As can be seen from
this figure, the profile volumesere allmaintained well above the historic trigger of 225 cy/ft.
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Figure 3-4. Average Profile Volume Above -12 ft NAVD88: 2004 - 2014 (Indian Beach/Salter Path -
Phase I)

Following completion of the engineering repwrt2014,which wasdeveloped to provide insight

into the future sand needs and availability for the programmatic EIS upon thbitiSACE 50

yr permit was based, thBBBNMP 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 theBogue BanksMaster Beach Nourishment Plan which solely usese2s LoP
nourishment triggers (sdable3-1) to determine the need for nourishmétigure3-5 shows the
average profile volume calculated abovE ft NAVD88 for the Indian Beach/Salter Path
monitoring reach during each year of monitoring froml80 2024. As can be seen from this
figure, theaverageprofile volumeshave beemaintained above ti@BMBNP trigger of 224 cy/ft
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for the Indian Beaclgalter Path monitoring reachithin the Bogue Banks Restoration Project
Phase | area and Indi&each/Salter Path static line exception extents
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Figure 3-5. Average Profile Volume Above -12 ft NAVD88: 2015 - 2024 (Indian Beach/Salter Path -
Phase I)

3.4 Pine Knoll Shores

Table3-2 shows the amount of fill, by percent of original placement, that existed in the Pine Knoll
Shoregportion of theBogue Banks Restoration Projétihase | areaach year of the monitoring

from 2004 - 2014. As can be seen, through the efforts of the Section 933 anestpost
nourishment projects, there was more sand in the Pine Knoll Shores portion of the Phase | project
overall in 2014 than there was only 2 years after the project was constructed (seesf94n

Table 3-2). While the eastern portion of the Phase | project (Pine Knoll Shores East reach)
contained slightly less material in 2014 than was originally placed;ag well above the
nourishment trigger of 50% remaining.

Table 3-4. Percent Fill Remaining From Initial Construction (Pine Knoll Shores Phase 1)

Percent Fill Remaining
Reach 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Pine Knoll Shores-West 92.5 122.4 91.7 157.8 168.8 165.0 150.0 145.2 128.5 136.0 137.6
Pine Knoll Shores-East 65.8 590.4 34.4 119.8 125.7 107.7 99.7 94.5 64.7 103.8 95.8
Pine Knoll Shores-Phase 176.0 83.5 56.4 134.4 142.2 129.7 119.0 113.9 89.1 116.1 111.8
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Figure3-6 shows the average profile volume calculated aba2dt NAVDS88 for the Pine Knoll
Shores West and Pine Knoll Shores East reaches during each year of monitoring fre202@04

As can be seen from this figure, the profile volumes have been maintained above the historic
trigger of 225 cy/ft
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Figure 3-6. Average Profile Volume Above -12 ft NAVD88: 2004 - 2014 (Pine Knoll Shores - Phase I)

Following completion of the engineerimgportin 2014,which wasdeveloped to provide insight

into the future sand needs and availability for the programmatic EIS upon thbitiSACE 50

yr permit was based, trBBBNMP 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 3rearLoP nourishment triggers (sdable3-1) to determine the need for
nourishmentFigure 3-7 shows the average profile volume calculated ab&2eft NAVD88 for

thePine Knoll Shoresnonitoringreach during each year of monitoring fronil20 2024. As can

be seen from thifigure, theaverageprofile volumeshave beemaintained above the Master

Beach Nourishment Plan trigger af Pcy/ft for thePine Knoll Shoresnonitoring reactwithin

the Bogue Banks Restoration Project Phase | area and Pine Knoll Shores static line exception
extents
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Figure 3-7. Average Profile Volume Above -12 ft NAVD88: 2015 - 2024 (Pine Knoll Shores - Phase I)

3.5 Atlantic Beach

Although Atlantic Beach hakistorically been maintained through a different process (Federal
USACE project) than the remainder of Bogue Barlksa] projects), the initial oceanfront
nourishment trigger set up as part of the Bogue Banks Restoratijatt (Phases |, II, and Ill) of

225 cyl/ftfrom the peakof the dune to the outer bar €2 ft NAVD88 has historically been
monitored in Atlantic Beachs well.Figure3-8 shows the average profile volume from each year

of monitoring from 2004 2014 in addition to an initial survey which was taken in 1999 to assess
the state of the beach after the hurricanes
Banks Regiration ProjectAs can be seen, through the early efforts oM Federal navigation
project, Atlantic Beach maintained a significant amount of material, well above the historic island
wide trigger of 225 cy/ft.
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Figure 3-8. Atlantic Beach Average Profile Volume Above -12 ft NAVD88: 2004 1 2014

Following completion of the engineering repwort2014,which wasdeveloped to provide insight
into the future sand needs and availability for the programmatic EIS upon thkitiSACE 50

yr permit was based, trBBBNMP shifted to the new methodology in 2015 for tracking project
performance and determining the status of the beach as statedBMHBNP which solely uses
25 yearL.oP nourishment triggers (s@@ble3-1) to determine the need for nourishmesitnilar

to previous efforts, although Atlantic Beach has historically been maintained through a different
process (Federal USACE project) than the remainder of Bogue Baks projects), the new
nourishment triggers set up by tBBMBNP have been monitored as wdfigure3-9 shows the
average profile volume calculated abe%2 ft NAVD88 for theAtlantic Beachmonitoringreach
during each year of monitoring from 2B- 2024. As can be seen from thigjure, theaverage
profile volumeshave beemaintained above thBBMBNP trigger of 54 cy/ft for the Atlantic
Beachmonitoring reach
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Figure 3-9. Atlantic Beach Average Profile Volume Above -12 ft NAVD88: 201571 2024
4.0 FUTURE NOURISHMENT PLANS

4.1 Bogue Banks Master Beach Nourishment Plan

The BBMBNP was developed to provide lostgrm shoreline stabilization and equival&t

along Bogue Banks 25 mile oceanfront. Development of-ge8® programmatic fvironmental

Impact Statement (B) was completed and a §@ar USACE permit was issued on November 8,
2018, which covexd Phases |, I, and Il of the PeBtorenceRenourishment 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 thiure sand needs and availability. A
combination of analytical analysis and crgs®re and longshore modeling was used to determine
historical loss rates (both background erosion and storm erosion), volumetric requirements to
provide equal protection tl portions of the island, and future nourishment quantities and timing
cycles.

As a reminder,itrough SBEACH modeling, it was determined that a/@&ar return period storm

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 useddomee the volume of material required

to protect infrastructure in each reach from the/@ar storm event. This volume differed slightly

June2025 51



FINAL REPORT Beach Management Plan
Carteret County , NC

across the oceanfront based on existing dune configuraliabke 4-1 shows the calculated 25

year triggers for the LoP for the various monitoring reaches of Bogue Banks. The new triggers
developed for the Master Beach Nourishment Plan have replaced the previous methods of
determining the need for nourishment (i.e. 50%ierosf the original project and 225 cy/ft above

-12 ft NAVD88). Therefore, the Tovewill initiate nourishment actions as these triggers are
approached.

Table 4-1. Master Plan Nourishment Triggers

Reach -12 ft Trigger
Bogue Inlet (1-11) 235
Emerald Isle West (12-25) 266
Emerald Isle Central (26-36) 211
Emerald Isle East (37-48) 221
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 maintairybar26P 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 Excelig@dogram), it was
determined that the overall annual loss along Bogue Banks wgislyat50,000 cy with a 50 year
nourishment need of 22.6 Mcy just keep up with historical erosion patterns. This value was
based on the 50% probability results, as Crystal Ball reports results for various probabilities of
exceedancelable4-2 shows the volume loss based on 50% exceedance for various monitoring
subreaches of Bogue Banks.
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Table 4-2. Crystal Ball Analysis For Annual Volume Change and 50 Year Need

,NC

-12 ft Annual Loss

-12 ft Annual Loss Density

Sub-Reach (Transects) Reach 50% Exceedance 50% Exceedance
Length (ft)

(cy) (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 -1.5
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, 91-9p) 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 perforngaiigiethe 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 betivéen 1.4
Mcy. Table 4-3 shows the results for storm induced losses abbZeft NAVD88 and-16 ft
NAVDS88. Given that storms have occurred once every three years or so, the storm need over 50
years may range between 22.27.2 Mcy. Therefore, the overall background and storrmssu

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 4-3. Crystal Ball Estimate of Individual Storm Volume Loss

Storm Loss | Storm Loss
Probability | Above -12 ft | Above -16 ft
NAVD88 (cy)|NAVDS8S (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 a rise 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 yeasedon this, SBEACH results
showed an additional 1.8 Mcy of loss could be expected due to sea lev&hissérings the

overall total 50 year need to 46.8 51.6 Mcy.

Figure4-1 shows theconceptuafuture nourishment plan for Bogue Banksjicating 3, 6, and 9

year nourishment intervalblowever, the annual monitoring efforts will decide the exact timing

and extents of future nourishmeptojects 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 equabP along the Bogue Banks shoreline for ay25storm event.
Thes@roject intervalsare 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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Figure 4-1. BBMBNP Potential Nourishment Cycles

4.2 USACE Morehead City Harbor Dredge Material Management Plan

Beginning inFederal Fiscal Year 20(Dctober 120101 September 30, 2011) the USAGEgEN

implementing a rotating-gear cycle Interim Operation Plan (IOP) that was developed in order to
adequately maintain (dredge) the MCH Federal Navigation Project. Year 1 of the three year cycle
of thelOPincludedd r edgi ng mai ntenance of the fAbeach

Inlet with concurrent nourishment to the beachesart Maconand Atlantic BeachThe DMMP

was officially approved in 2017 and continues thgear cycle proposed dog the

Therefore, it is intended that material from MCH will be placed on Atlantic Beach every 3 years

IOP.

qu

with the extents and volume to be determined by channel dredging needs and funding. The County

plans to pursue an MOA to provide additional fungdiben possible, to extend the placement as

far west into Atlantic Beach as possible given that recent efforts typically stop placement around

the Circle.

5.0SEDIMENT RESOURCES

The material from borrow areas B2 and A used for initial construction oBtiggie Banks

Restoration Poject had a composite mean grain size of 0.44 mm which was much coarser than the
native sand mean grain size of 0.30 nimthat regard, the borrow material seemed ideal for beach

nourishment purposes as material coarser than the native is kmpwovide a more stable beach

fill. However, the coarseness of the material in these two borrow areas was primarily due to

relatively high shell or CaC{xontent which averaged 44% based on-ptstement samples of

the materialln order to avoid placing additional large amounts of shell or GaClOo n g

t he

shoreline, the Town of Emerald Isle opted to use the ODMDS for the subsequentfEEd&A
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nourishment event$he 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 littoexiahat
directly off the adjacent shorelines of Bogue and Shackleford Bamksted sampling was
performed in accordance with pdsabeland postOpheliarestoration projects confirming the
quality of the material, with an average graire of approximately 0.31 mm.

As part of thdBBMBNP, an extensivesediment sampling program was implemernite2012 just

prior to the 2013 podtene project,to verify the compatibilityand quantityof existing sediment
sourcesn the ODMDS which had been used previouslyring the postsabeland postOphelia
restoration projectsas well as possibly locate some new soufaesse in the 50 year plafihis

was part of the permitting requirements to show the quantity and quality of potential sediment
sources for the next 5@gs. The2014engineering report identified and quantified the amount of
material in upland sources (sand mines), AIWW disposal areas, offshore d@ibddBS and
Area Y), and inletg§Beaufort and BogueY he findingsindicate thapossible upland sources exist

in the amount of 1.4 Mcwhile AIWW disposal areas possibly contain w 1.3 Mcy.Offshore
sourcesconsist of the new and old ODMDS as wellsasne small pockets of material off of
Emerald Isleknown as Area YTogether, theycontainapproximately22.4 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 yBlaesperiodic dredging of
Morehead City Harbor by the USACEduld provide approximately 20 Mcy over the next 50 years
The dredging/relocation of Bogue In{@pproximately every 10 yeas)ddredging othe AIWW
crossing could provide approximat@&yl Mcyover the next 50 yr3.herefore, approximately 50.2
Mcy of material has been identified whishconsidered enough material to meet the 50 year need
of 46.851.6 Mcy determined in the Bogue Banks Master Beach NourishmentHAriame 5-1
shows a summary of the potential sediment sources identified for use over the next 50 years.
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Figure 5-1. Master Beach Nourishment Plan Potential Sediment Sources

While more analysis will need to be done tbe potential upland sources and AIWW disposal
areasbefore being utilizedthe majority of material will be coming from offshore sources and
inlets.A detailed analysis of these ardamn the 2012 sampling effort, in comparison to the native
beach,is provided in the following section3he vibracoring was performed by Alpine Ocean
Seismic Survey, Inc (Alpine) while the sediment analysis was performed by Coastal Technology
Corporation (Coastal Tech).

5.1 Native Beach

Before the series of nouri shment projects whi
native beach data was collected by the USACE as well asT®®Ee data indicate a native grain

size ranging from 0.2 mm to 0.3 miwor 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 ATechnical Standards for Beach Fil/|l Pr oj
Table5-1.
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Table 5-1. Native Beach Characteristics and Rule Parameters

Characteristic 2001 Native Reql\:li?:\r(r?ents R;?eugz(:a?noé{g:;
Fines (<#230) Reported: 0%, Assumed: <19  <1% +5% O 6%
Sand (>#230 & <#10) Reported at 98.68% - -
Granular (>#10 & <#4) Reported combined at 1.32% 0.7% +10% 011%
Gravel (>#4) Assumed 0.7% each 0.7% + 5% O 6%
Calcium Carbonate Reported at 1220% 20% + 15% O 35%

The material in the proposed borrow areas must meeh#racteristics prescribed by 15A NCAC
07H .0312.

5.2 Old ODMDS

This site is located directly north of the Current ODMDS in State wakeesOld ODMDS was
split into two sectiongdesignated Old ODMDS 1 and Old ODMDS 2, to maximize the potential
borrow area volume as shownhkigure5-2.

N s

Legend
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[Jodopmpst il Low: -56.5 %

Figure 5-2. Old ODMDS Site and Vibracore Locations (Coastal Tech, 2013)

52.1 Old ODMDS 1

Old ODMDS 1 borrow area is location on the boarder of Current ODMDIS. area consists of
fine grained, poorly sorted quartz sand with a mean grain size of 0.30 millimeters (mm) and an
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overfill factor of 1.30This area is estimated to contain 13.1 Millmn(Mcy) of beach compatible
sand.The characteristics of this material are compliant with the parameters defined by the NCAC
as shown imable5-2.

Table 5-2. Old ODMDS 1 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic RSe_qmred Borrow Old ODMDS 1
ite Parameters
Fines (<#230) O 6% 0.53%
Sand (>#230 & <#10) - 96.00%
Granular (>#10 & <#4) 011% 2.14%
Gravel (>#4) O 6% 1.33%
Calcium Carbonate O 35% 13.55%

5.2.2 0Old ODMDS 2

Old ODMDS 2 borrow area is similar @d ODMDS 1 with a slightly larger mean grain size of
0.32 mm and an overfill factor of 1.25his area is estimated to contain 1.1 Mcy of beach
compatible sand that meet the NCAC criteria as list&dlrie5-3.

Table 5-3. Old ODMDS 2 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Reguwed Borrow Old ODMDS 2
Site Parameters
Fines (<#230) O 6% 0.20%
Sand (>#230 & <#10) - 96.30%
Granular (>#10 & <#4) 011% 2.49%
Gravel (>#4) O 6% 1.01%
Calcium Carbonate O 35% 13.57%

5.3 Current ODMDS

The Current ODMDS is located south of the Old ODMDS just outside of thige3urisdictional

line in Federal waterslhis area was divided into eight potential borrow areas consisting of one
large mound and seven smaller disposal mounds within this loca@tienseven small disposal
mounds were then grouped according to the level of confidence in the granularmetric data.

5.3.1 Current ODMDS 1

Current ODMDS 1 is an extension of the large mound located in Old ODMDS 1 as shown in
Figure5-3; therefore, they have very similar sediment properiiee.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
Table5-4. This site contains approximately 3.27 Mcy of beach compatible material.
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Figure 5-3. Current ODMDS 1 Site and Vibracore Locations (Coastal Tech, 2013)

Table 5-4. Current ODMDS 1 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic | "GilEe e | oDMDS 1
Fines (<#230) O 6% 0.52%
Sand (>#230 & <#10) - 96.06%
Granular (>#10 & <#4 011% 2.06%
Gravel (>#4) O 6% 1.36%
Calcium Carbonate O 35% 13.29%

5.3.2 Higher Confidence Mounds

The higher confidence mounds include mounds where at least one vibracore penetrates the thickest
portion of the moundThis allows for more accurate representation of the stratigraphy to be
defined.The higher confidence mounds include Mound45) G192, G48, 014, and €17,

which are shown ifrigure5-4.
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Figure 5-4. Higher Confidence Mound Sites and Vibracore Locations (Coastal Tech, 2013)

Mound O-15

Mound G15 is located west of Current ODMDS 1 and has vibra®et& passing directly through

the thickest section of the mourithis 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 1.68l parameters defined by NCAC were

met, as shown iffable 5-5; therefore, the material is considered beach compafille.total

amount of beach compatible material in this mound is approximately 356,000 cy.
Table 5-5. Mound O-15 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Mound O-192

Characteristic R;qwred Borrow Mound O-15
ite Parameters
Fines (<#230) O 6% 0.07%
Sand (>#230 & <#10) - 99.23%
Granular (>#10 & <#4) 011% 0.54%
Gravel (>#4) O 6% 0.16%
Calcium Carbonate O 35% 10.10%

Mound G192 is located southwest of Current ODMDS 1 and has vibracdr®2Cand G41
passing through this mound with-192 passing through the thickest section of the motihig.
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 motihd results in a smaller overfill factor of
1.25.All parameters defined by NCAC were met, as showrainle5-6; therefore, the material is
considered beach compatiblEhe total amount of beach compatible material in this mound is
approximately 785,270 cy.

Table 5-6. Mound O-192 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Rsﬁgeugea?a?noer{g;’; Mound O-192
Fines (<#230) O 6% 0.13%
Sand (>#230 & <#10) - 93.07%
Granular (>#10 & <#4) 011% 3.43%
Gravel (>#4) O 6% 3.37%
Calcium Carbonate O 35% 19.59%

Mound O-48

Mound O48 is located southwest of Current ODMDS 1 and has vibracet@ gassing through

the middle of the moundhis potential borrow area consists of fine grained, moderately sorted
qguartz sand and has a mean grain size of 0.2 mm, which is significantly finer than the native
sedimentThis results in a larger overfill factor of 2.2All parameters defined by NCAC were

met, as shown iffable 5-7; therefore, the material is considered beach compaiilie.total
amount of beach compatible material in this mound is approximately 468,740 cy.

Table 5-7. Mound O-48 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic RSe_quwed Borrow Mound O-48
ite Parameters
Fines (<#230) O 6% 5.91%
Sand (>#230 & <#10) - 92.83%
Granular (>#10 & <#4) 011% 1.11%
Gravel (>#4) O 6% 0.15%
Calcium Carbonate O 35% 7.76%

Mound O-14/0-47

Mound G14/0-47 is located west of Mound-@8 and has vibracore-04, O-47, and G38 passing

through the moundThis mound was split because it was assigned two different cut depths to
maximizebeach quality material being removdtizen though this area was split, the sediment
properties were analyzed and recorded as oneTsite.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 sedimenflhis results in a smaller overfill factor of 1.20| parameters defined by NCAC

were met, as shown ifable5-8; therefore, the material is considered beach compafib&etotal

amount of beach compatible material in this mound is approximately 566,028 cy.
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Table 5-8. Mound O-14/0-47 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Re_quired Borrow Mound
Site Parameters | O-14/ O-47

Fines (<#230) O 6% 0.23%

Sand (>#230 & <#10) - 93.43%

Granular (>#10 & <#4 011% 4.71%

Gravel (>#4) O 6% 1.63%

Calcium Carbonate O 35% 19.80%

5.3.3 Lower Confidence Mounds

The lower confidence mounds include mounds where the vibracore is located along the edge and
nore that penetrate the thickest portion of the modrds prevents an accurate representation of

the stratigraphyrom beingdefined.The lower confidence mounds include Mound8®and O

46, which are shown iRigure5-5.
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Figure 5-5. Lower Confidence Mound Sites and Vibracore Locations (Coastal Tech, 2013)

Mound O-35
Mound G35 is located south of Current ODMDS 1 and shares data from vibrae@sendich

was used in the analysis of Current ODMD%/ibracore G43 passes through the southern edge
of this moundThese vibracores were weighted equally when the mound composite was created.
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This potential borrow area consists of fine grained, poorly sorted quartzZ:saoderfill factor of
1.3 was calculatedhll parameters defined by NCAC were met, as showFaible5-9; therefore,
the material is considered beach compatibhe total amount of beach compatible material in this
mound is approximately 499,500 cy.

Table 5-9. Mound O-35 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Mound O-46

Characteristic Rsei?eunga?nogtrgg Mound O-35
Fines(<#230) O 6% 0.31%
Sand (>#230 & <#10) - 96.08%
Granular (>#10 & <#4 011% 2.65%
Gravel (>#4) O 6% 0.96%
Calcium Carbonate O 35% 15.20%

Mound G46 is located southwest of Current ODMDS 1 and only has vibraceté gassing
through the edge of the mourithis potential borrow area consists of fine grained, poorly sorted
guartz sand and has a mean grain size of 0.4 mm, which is coarser than the native s&diment.
overfill factor of 1.25 was calculatedll parameters defined by NCAC were met, as shown in
Table5-10, therefore, thenaterial is considered beach compatifilee total amount of potential
beach compatible material in this mound is approximately 493,564 cy.

Table 5-10. Mound O-46 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic quu'rEd Borrow Mound O-35
ite Parameters
Fines (<#230) O 6% 0.37%
Sand (>#230 & <#10) - 90.60%
Granular (>#10 & <#4 011% 6.27%
Gravel (>#4) O 6% 2.76%
Calcium Carbonate O 35% 18.17%

5.3.4 Contingency Mounds

The remaining mounds in the Current ODMDS lack a vibracore within the boundary of the mound,
as shown irFigure5-6. Conceptual cut depths were assumed from the surrounding vibracores and
potential volumes were calculatéthese mounds do not have sediment characteristics defined.
The potential volumes these mounds contain are showiahie 5-11 with a total volume of
approximately 320,000 cy.
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Figure 5-6. Contingency Mound Sites and Vibracores (Coastal Tech, 2013)
Table 5-11. Contingency Mound Potential Volumes (Coastal Tech, 2013)
Mound Cut Elevation NAVD88 | Volume (cy)
0O-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
5.4 AreayY

,NC

Area Y is located off of Emerald Isle within State waters where-fifty vibracores were taken.

Vibracoreswere initially taken on a 1000 foot by 1000 foot grid; however, a significant amount of
fines were found in the surficial layd@rhe spacing was then increased to a 2000 foot grid spacing
and two areas were identified as potential sites as sholigune5-7.
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Figure 5-7. Area Y Site and Vibracore Locations (Coastal Tech, 2013)

Vibracores Y-80/Y-75

NC

Vibracores ¥80 and ¥75 are 2000 feet apart and, due to the hardbottom buffer to the east, no
vibracores were taken on that sidde vibracores taken to the west of89 and ¥75 are not

beach compatibleThis potential borrow area consists of fine grained, moderately well sorted
guartz sand and has a mean grain size of 0.23 mm, which is finer than the native sédiment.
parameters defined by NCAC were met as shown belovalohe 5-12. 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 sedim&he potential volume is estimated at 1.08 Mcy;
however, the rectangular area defined is purely conceptual and not based on the vibracores.

Table 5-12. Vibracores Y-80 & Y-75 Characteristics and NCAC Parameters (Coastal Tech, 2013)

Characteristic Re_quired Borrow | Vibracores
Site Parameters | Y-80/Y-75
Fines (<#230) O 6% 2.37%
Sand (>#230 & <#10) - 97.55%
Granular (>#10 & <#4 011% 0.08%
Gravel (>#4) O 6% 0.00%
Calcium Carbonate O 35% 1.85%
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5.5 Bogue Inlet Channel

Five vibracores were taken within the template of the 2005 Bogue Inlet relocation project shown
in Figure5-8. This areashoals with transport of sand fraime surrounding beachebhe mean

grain size is 0.33 mm and an overfill factor of Ivl&s computed. This sedimanees all of the

NCAC compatibility requirements as listed Trable 5-13. This site contains approximately
850,000 cy to 1 Mcy of beach compatible matesiadl is expected to provide this volume each
time the inlet is relocated
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Figure 5-8. Bogue Inlet Channel Site, Vibracores, and Authorized Channel Location (Coastal Tech,
2013)

Table 5-13. Bogue Inlet Channel Characteristics and NCAC Parameters (Coastal Tech, 2013)

June2025

Characteristic Re:quwed Borrow Vibracore Z-174
Site Parameters
Fines (<#230) O 6% 0.15%
Sand (>#230 & <#10) - 96.61%
Granular (>#10 & <#4 011% 2.40%
Gravel (>#4) O 6% 0.84%
Calcium Carbonate O 35% 14.96%
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5.6 Morehead City Harbor

The Outer Harbor consists of the Cutoff and Range A out to Station 110+00 as sHeagurén

5-9. Since this is a federal navigation project, the requirements for beach compatibility only limit
the silt content to less than 10%he characteristics of the sediment in this area meet that
requirement and are listed Trable5-14. The USACE Morehead City Harbor DMMP estimates
that the Outer Harbor is shoaling at a rate of 1.2 Mcy per year (2D&@¢nding on thehoaling

rates there could be between 228,0885,000 cy of sand available for beach placement annually.
A mid-range amount of 400,000 cy/yr is assumed to be available from this source.
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Figure 5-9. Morehead City Channel Vibracore and Reach Locations (Coastal Tech, 2013)
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Table 5-14. Morehead City Outer Harbor Characteristics and NCAC Parameters (Coastal Tech,

2013)

Crascorte | St | et o
Fines (<#230) O 6% <1%
Sand (>#230 & <#10) - Not Reported
Granular (>#10 & <#4 011% Not Reported
Gravel (>#4) O 6% 6.40%

Calcium Carbonate O 35% 15.70%

5.7 Summary of Existing Borrow Areas

The total volume available when the upland sources (sand mines), AIWW disposal areas, and the

offshore sources are combined is presentedahle 5-15. The total nofrenewable volume
available from these sources is 25,123,057 cy.

Table 5-15. 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 purposeslThese renewable borrow areas could potentially provide approximately
25,130,000 cy over 50 years, as showmable5-16.

Table 5-16. Volume of Renewable Potential Borrow Areas (Coastal Tech, 2013)

Area Sedion Volume Dredging S0yr
Frequency| Total
MHC Outer |Cutoff+RangeA |400,000cy
' lyears |20,000,00
Har bor toSTA110 | (assumed) y
Inlet Relocation | 850,000cy | 10years | 4,250,000
Bogue I nlet -

AIWW Crossng| 44,000cy | 2.5years 880,000
Totals: |25,130,00

Therefore, if all mentioned sources are incorporated (upland, AIWW, offshore, and inlets)
approximately 50,253,057 cy of materiatould be available and would meetor come very
close to meetingthe 50year sediment need of 46.8 to 51.6 Mayhich includes background
erosion, storm erosion, and potential sea level chang€he total volume available when the
renewable and nerenewable sources are combined is tabulat8aile5-17.
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Table 5-17. Total Volume Available

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

5.8 Current Status of Existing Borrow Areas

Since the sediment analysis for BBMBNP was completed in 2012, the Pdsgne (2013)and
PostFlorencePhase | (2019Phase Il (202Q)and Phase Il (202Projects have occurred which
used the new and old ODMDS as sediment soufDestefore, given a postene placement
volume 0f965,011cy, a post-lorencePhase | placement volume ®75,647cy, a postFlorence
Phase Il placement volume 2f022,807cy, and a posFlorencePhase Il placement volume of
2,030,991 cyit is estimated that approximately,459,101 cy of the original22,453,557 cy of
offshore materid remairs available for futureprojects, with a total volume availability of
46,289,592 cy amorsg all potential sediment sources.

5.9 Nearshore Berm West

While the initial BBMBNP identified sand resources that could potentially meet tye ®ject

volume needs, the practicality, both from a dredging technology limitation and economic
feasibility perspective, and timeliness of using some of the reso(ireeslets)is a concern.
Therefore, in order to take a proactive approach, Carteret County has elected to extend the sand
search with the aim of locating additional sand resources for inclustbe BBMBNP. After an
extensive search within Onslow Ba#ich included multibeam bathymetry, side scan sonar, and
subbottom profiler data collection, it was decided to pursue more detailed exploration of the
nearshore berm west, located adjacent tviGel entrance channebdffshore of Fort MacarSince

the USACE began placing sand in this area in 1995, approximately 11 Mcy of material has been
placedwithin the original extents. The USACE has had to recently expand the footprint of the
nearshore berm disposal area to the northwest due to reaching capacity within the original extents.
High resolution raltibeam bathymetry, geophysiadta(side scan sonar & sthottom profiler)

and geologicatlata(vibracores)wvere collected and analyzed for compatipilitithin the original

extents The County is currently in the processpofsuinga modification of the 5¢ear USACE

and Coastal Area Management A€€AMA) permits to include the nearshore berm west in the
potential borrow sourcedt is hoped that this area will be self replenishing in that removal of
material by the County will free up additional space for USACE dispbgplre5-10 presents an
overview of the location and data collection efforts for the nearshore bermtwlsuld be noted

that it is expected that material from the nearshore berm west will be limited to use within Pine
Knoll Shores and Atlantic Beach to keep it within the Beaufort Inlet sediment system.
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Figure 5-10. Nearshore Berm West Data Collection

6.0 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 explanabiced of
municipal taxes and how these funds (both Countylacal) are to be usexhd are sufficienfor
theBBMBNP to maintain the project

6.1 County Occupancy Tax

6.1.1 Occupancy Tax History

The Shore Protection Office is funded 100% b
legislatively mandated for beach nourishment, which was instituted in 2001 via SI1320@hd

after several changes related to a proposed convention cen20@S1L20, SL 2007112), is now

codified as SL 201-223. The remaining fund balance at the conclusion of each fiscal year is
permitted to accrue in a reserve account, com
finance some of the larggcale shore protdion projects and efforty he Count yds occupg
rate was established at 5% overall rate via the enacting legislation (SI320pand the revenues

were previously split 580 between beach nourishment and the Tourism Development Authority

(TDA), representing a 2.5% overallllztion rate for both the TDA and beach nourishmé&he

collection rate was 3% prior to SL 206381 Beginning in FY 201€aL1 as stipulated in SL 2007

112, the TDA begun receiving 3% of the 5% collection and the beach nounishund received

2%, which effectively changed the cost share from &% to 60%40%. Several years later,

new changes in the occupancy tax lawgrecodified in SL 2013223, which amended SL 2007
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