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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and Subchapter 7J.1200; .1202; .1203; .1204; .1205; .1206; and repealed Subchapter 7H .1301 

through .1303 to replace and streamline the previously existing Development Line and Static Line 

Exception rules under the Ocean Hazard Areas of Environmental Concern. The amended code 

went into effect on August 1, 2022. Relevant procedural rules are presented in Appendix A. 

 

The Towns of Emerald Isle, Indian Beach/Salter Path, Pine Knoll Shores, and Atlantic Beach 

(including the adjacent shoreline in Fort Macon), located along Bogue Banks in Carteret County 

(County), originally applied for and received an exception from the static line, which initially  

covered eastern Emerald Isle, the entirety of Indian Beach/Salter Path and Pine Knoll Shores, and 

all but the westernmost 2,500 feet of Atlantic Beach in accordance with procedures outlined in 

15A NCAC 07J.1201 from the North Carolina CRC on March 24, 2010. The static vegetation line 

for eastern Emerald Isle was determined by North Carolina Division of Coastal Management 

(DCM) Staff through a ground survey in November 2002, which served as the pre-project 

condition for Phase II of the Bogue Banks Restoration Project, which was constructed in spring of 

2003. The static vegetation line for Indian Beach/Salter Path and Pine Knoll Shores was 

determined by DCM staff through a ground survey in November 2001, which served as the pre-

project condition for Phase I of the Bogue Banks Restoration Project which was constructed in 

spring of 2002. The static vegetation line for Atlantic Beach and Fort Macon was determined by 

DCM staff using 1984 aerial photographs, which served as the pre-project condition for the 1986 

United States Army Corps of Engineers (USACE) Morehead City Harbor (MCH) disposal project. 

A second exception from the static line for these Towns was subsequently applied for and approved 

five years later on April 29, 2015. A third exception from the static line was then applied for and 

approved five years later on November 18, 2020 which included an additional area in western 

Emerald Isle and the remaining 2,500 feet in western Atlantic Beach as a result of the Post-

Florence Phase II renourishment project. The static vegetation line for these areas was determined 

by a surveyor and approved by DCM using September 2019 aerial photography and digital 

elevation model analysis, which served as the pre-project condition for Phase II of the Post-

Florence Renourishment Project which was constructed in spring of 2020. Since then, the 2021 

Post-Florence Phase III renourishment project triggered a static vegetation line along the 

remainder of western Emerald Isle which was determined by a surveyor and approved by DCM 

through a December 2020 field survey, and which served as the pre-project condition for Phase III 

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

 

Therefore, as of 2021, a static vegetation line has been established throughout the entirety of Bogue 

Banks from Emerald Isle through Atlantic Beach, including Fort Macon. The original static 

vegetation line established along eastern Emerald Isle, the entirety of Indian Beach/Salter Path and 

Pine Knoll Shores, and all but the westernmost 2,500 feet of Atlantic Beach was based on projects 

in these areas that exceeded the original static vegetation line criteria of greater than 200,000 cubic 

yards (cy) and with a fill density greater than 50 cy/ft. The more recent additional static vegetation 

line established along western Emerald Isle and the remaining 2,500 feet of Atlantic Beach were 

based on projects in these areas that exceeded the updated criteria of all projects over 300,000 cy. 
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The current average annual erosion setback factor for the affected area, as determined by DCM 

and approved by the CRC, is 2.0 feet per year. 

 

The intent of the recently amended CRC rules 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 long-term 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 vegetation line rather than 

by the more restrictive pre-project vegetation line. In order to utilize the less restrictive existing 

vegetation line as a baseline for measuring oceanfront setbacks, Carteret County will need to 

develop a beach management plan (BMP) and have it approved by the CRC. The CRCôs rules, 

specifically 15A NCAC 07J.1200, require the BMP to consist of a long-term (minimum of 30 

years) maintenance plan that addresses the anticipated maintenance event volume triggers and 

schedules, long-term sand needs, and annual monitoring protocols, as well as identification of 

financial resources and/or funding sources necessary to fund these long-term nourishment 

activities. 

 

This document has been created for submittal to the NC Division of Coastal Management 

for review and subsequent evaluation by the NC Coastal Resources Commission for approval 

of conditions as it relates to Carteret Countyôs Beach Management Plan, encompassing the 

Towns of Emerald Isle, Indian Beach/Salter Path, Pine Knoll Shores, and Atlantic Beach 

located on Bogue Banks. It should be noted that the current static line exception for each 

municipality  is valid until November 18, 2025. Note that the terminology of ñstatic vegetation 

lineò (ñstatic lineò) has now evolved to be referred to as the ñpre-project vegetation line.ò 

This report uses the terms interchangeably. 

2.0 NOURISHMENT HISTORY AND PROJECT DESIGN 

Carteret County has a rich history of beach nourishment along Bogue Banks dating back to the 

USACE maintenance dredging of MCH 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 material from the Bogue Inlet Atlantic Intracoastal Waterway (AIWW) crossing starting in 

1984 with placement on the Point at the very western end of Emerald Isle adjacent to Bogue Inlet. 

These USACE maintenance events have continued to present day at varying frequency, with the 

current USACE Dredge Material Management Plan (DMMP) 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 east of the Circle due 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 Beach if extra material is 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. The Bogue Banks 

Restoration Project was constructed in three phases from 2001 to 2005, establishing nourishment 

triggers of either a minimum cross-sectional volume of 225 cy/ft or less than 50% remaining of 

the initial restoration project. Subsequent renourishment events were a combination of post-storm 
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renourishments and USACE Section 933 projects, taking place from 2004 to 2013. In 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 25-year level of protection (LoP) which varied along the oceanfront. The 

BBMBNP also incorporated Atlantic Beach, especially locations in western Atlantic Beach (west 

of the Circle) that have not been nourished under the USACE MCH disposal in recent years. 

Permits for the BBMBNP were obtained in 2018. The first nourishment actions under the 

BBMBNP were completed from 2019 to 2021 with Phases I, II, and III of the Post-Florence 

Renourishment Project. 

 

Figure 2-1 presents and overview of the nourishment history, volumes, and extents along Bogue 

Banks from 1978 to 2024. The following sections detail the USACE and locally sponsored projects 

spanning from Emerald Isle to Fort Macon which have now triggered a static vegetation line along 

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

 



FINAL  REPORT                           Beach Management Plan  
  Carteret County , NC 

 

June 2025                  10 

 

Figure 2-1. Bogue Banks Beach Nourishment History (1978 ï 2024) 
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2.1 USACE Morehead City Harbor Disposal (1978 ï 2024) 

Historically, beach fill projects for the Town of Atlantic Beach were totally dependent on material 

deposited along its shoreline during construction and maintenance of the MCH federal navigation 

project. The USACE is congressionally mandated to maintain the Nationôs navigational 

thoroughfares and conduct disposal practices ñé in the least costly manner, at the least costly and 

most practicable location, and consistent with engineering and environmental requirements.ò, as 

specified in 33 C.F.R. Ä 335.4. This is often referred to as the ñleast-cost optionò or the ñFederal 

Standardò, and has resulted in the partitioning of the MCH project into several reaches - Range A, 

the Cutoff, Range B, Range C, and the Turning Basin. Historically, the Cutoff and Range A 

(collectively known as the Outer Harbor) has been maintained by hopper dredging that collects 

sediment from the base of the channel and travels to one of two disposal areas located 1.0 to 

approximately 6.0 miles offshore to dispose the dredged material. More recently, the material has 

been placed onto Atlantic Beach and Fort Macon in some instances. Maintenance and construction 

of Range B, C and the Turning Basin (known as the Inner Harbor) has been conducted utilizing a 

pipeline dredge that carries sediment from these areas to the confined upland disposal site of 

Brandt Island, located north of Fort Macon State Park. This material has also historically been 

pumped onto Atlantic Beach from Brandt Island in some instances. A description of the 

nourishment events in Atlantic Beach and Fort Macon resulting from the MCH federal navigation 

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 placed primarily 

along the Fort Macon shoreline during construction of the 40-foot MLW deepening project. 

 

1986 USACE Disposal 

The upland recycling facility of Brandt Island was excavated (ñpumped-outò) for the first time 

with 3,918,484 cy placed along Atlantic Beach and Fort 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 pump-out of Brandt Island (2,473,700 cy), Inner Harbor 

deepening material associated with the 45-foot MLW project (1,725,000 cy), and routine Inner 

Harbor maintenance (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 of Fort Macon. 
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2005 USACE Disposal 

2,390,000 cy and 530,729 cy of material were placed along Atlantic Beach and Fort Macon, 

respectively (2,920,729 cy total) in association with the third Brandt Island pump-out and routine 

Inner Harbor maintenance. 

 

2007 USACE Disposal 

184,828 cy of material maintained from Range B and a portion of Range C were directly placed 

along the beaches of Fort 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 Macon. Fort Macon received 547,196 cy while Atlantic Beach 

received 799,504 cy, extending from the Atlantic Beach/Fort Macon boundary 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 Macon. Fort Macon received 585,067 cy while Atlantic Beach received 

522,518 cy, extending from the Atlantic Beach/Fort Macon boundary west to Freeman Lane. 

 

2015 USACE Disposal 

Approximately 150,000 cy of material was dredged from the Cutoff in order to excavate some 

pipeline previously left on the seafloor. The 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 along 9,500 ft of the 

Atlantic Beach shoreline from Seaspray to the Circle. 

 

2021 USACE Disposal 

Approximately 1,114,051 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 ending on the western side of the Circle in Atlantic Beach. 

 

2024 USACE Disposal 

Approximately 797,475 cy of material was placed in Atlantic Beach from just east of the Picnic 

Park Dr parking lot in Fort Macon to just west of Oceanana Pier in Atlantic Beach, approximately 

0.5 miles short of the 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 allowed to 

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 berm which was about 4 feet above the elevation 

of normal wave run-up. Subsequent nourishment 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 and waves vary and can 

produce a natural crest elevation of the berm greater than +6 ft NAVD which in turn can result in 

the formation of scarps. However, by lowering the design elevation of the berm, the scarps that do 

form are normally less than a foot high and are short-lived. Figure 2-2 shows a comparative plot 

of typical profiles along eastern Atlantic Beach beginning in September 1981, prior to the first 

Brandt Island pump-out in 1986, through April  2024. The profile comparisons show that the beach 

continues to be maintained well seaward of the 1981 (pre-project) shoreline and the berm generally 

exists around +6 ft NAVD88 to +7 ft NAVD88. 

 

 

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 a static vegetation line which 

extended from near the Atlantic Beach/Pine Knoll Shores boundary east to the Fort Macon 

Terminal groin, encompassing County monitoring transects 80 to 112. Figures showing the 

location of the pre-project vegetation line in this area are presented in Appendix B (pg 34 - 41). 

The Atlantic Beach project differs from the traditional beach nourishment projects which have 

taken place along the remainder of Bogue Banks in that the material placed on the beach has mostly 

been derived from construction and maintenance activities associated with the MCH federal 

navigation project. As 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 200,000 cy and result in 

minor widening of the beach over relative short lengths of shoreline. However, 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 miles. Consequently, the original static line rule included 

a disposal threshold that would have to be exceeded in order to invoke the static vegetation line. 

This threshold included a total volume equal to or greater than 200,000 cy and a fill density of 50 

cy/ft or greater. While the static vegetation line threshold has now been changed to apply to beach 

fills equal to or greater than 300,000 cy, the existing rule still does not obviate the MCH disposal 

operations from the static line rule given that they often approach or exceed 1 million cy. 

 

The static vegetation line was developed by DCM using aerial photography from September 7, 

1984. The initial static line 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 Groin. The current erosion 

rate setback factor (developed by DCM and approved/adopted by the CRC in 2019) for the entire 

area of Atlantic Beach and Fort Macon which fall under the static line exception was determined 

to be 2.0. The affected area is highly developed with approximately 278 oceanfront lots, of which 

only eight are currently vacant. 

2.2 USACE Bogue Inlet AIWW Disposal (1984 ï 2024) 

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

AIWW crossing to the westernmost oceanfront shoreline of Emerald Isle, located immediately 

adjacent to Bogue Inlet in an area known as the Point. The AIWW has an authorized depth of -12 

ft mean low water (MLW) with varying widths along the N.C. corridor. Traditionally, the average 

dredged volume placed along the beach per event is has been approximately 45,000 cy and this 

scope of work is designated under the North Carolina AIWW line item within the USACE 

operation & maintenance account. More 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 of the historical 

disposals on the western end of Emerald Isle, no static vegetation line has been triggered in 

association with this work. 

2.3 Bogue Banks Restoration Project (2001 ï 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 Inlet (Figure 2-3). The island-wide project was 

implemented in three phases, as shown in Figure 2-3, with Phase I covering the extents of the 

Indian Beach/Salter Path and Pine Knoll Shores, Phase II covering the extents of eastern Emerald 

Isle, and Phase III 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 I (2001 ï 2002) 

 

Phase I Overview 

Phase I of the Bogue Banks Restoration Project was 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 

(Figure 2-4). This stretch of 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 49 ï 58) and Pine Knoll Shores (Transects 59 ï 76) 

monitoring reaches. Material to construct Phase I of the Bogue Banks Restoration Project was 

obtained primarily from the offshore borrow areas designated as B1 and B2. Construction of Phase 

I of the Bogue Banks Restoration Project was halted prior to the April 30, 2002 permit deadline 

due to turtle takes, resulting in a reduction in the volume of material placed along both Indian 

Beach/Salter Path and Pine Knoll Shores. Based on post-construction profile surveys, the amount 

surveyed in place along the Indian Beach/Salter Path shorelines totaled 456,994 cy or about 41% 

less than the contract amount. The Town of Pine Knoll Shores received 1,276,586 cy or about 9% 

less than the original contract amount. The work stoppage resulted in two areas or ñgapsò along 

the Indian Beach/Salter Path shoreline that did not receive any substantial fill volume. One gap 

was located approximately between County Transects 48 and 50 on the west end of Indian Beach 

and the other approximately between County Transects 51 and 53 in Salter Path. Part of the gap 

located between County Transects 51 and 53 lies within the Roosevelt State Park. Even though fill 
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material was not placed directly in these areas, the two gaps soon equilibrated with material 

moving into the gaps from the adjacent beach fill areas. 

 

 

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

Phase I Design 

Phase I of the Bogue Banks Restoration Project (Indian Beach/Salter Path and Pine Knoll Shores) 

was divided into three reaches (see Figure 2-4) with different design volumes in each reach based 

on the volume from the toe of the dune out to -12 ft NAVD88 needed to reach the design volume 

of 175 cy/ft and an advanced nourishment volume equal to expected volume losses in that zone 

over the next 10 years. The design profile volume for the Bogue Banks Restoration Project was 

subsequently increased to 225 cy/ft to account for the volume of material from the landward toe 

of the dune up to the peak of the dune. 

 

The Indian Beach/Salter Path portion of the project (Reach 4) was designed as a variable width 

horizontal berm at elevation +6.0 feet NAVD. Figure 2-5 shows the plan view of the Indian 

Beach/Salter Path portion (Reach 4) of the Phase I beach fill project while Figure 2-6 shows a 

typical design cross-section from the Indian Beach/Salter Path reach of Phase I with an average 

fill volume of 54.5 cy/ft. Figure 2-7 and Figure 2-8 display some example pre- and post-

nourishment profiles from the Phase I project. 
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Figure 2-5. Phase I Plan View ï Indian Beach/Salter Path Reach 4 (CPE 2010 Static Line Report) 
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Figure 2-6. Indian Beach/Salter Path Phase I Example Cross-Section Graphic-Reach 4 (CPE 2010 
Static Line Report) 
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Figure 2-7. Profile Station 54 Pre- and Post-Nourishment Example (CPE 2010 Static Line Report) 

 

 

Figure 2-8. Profile Station 58 Pre- and Post-Nourishment Example (CPE 2010 Static Line Report) 
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The Pine Knoll Shores portion of the project was divided into two reaches (Reach 5 and 6). A 

1,000-foot 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 designed as 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 6. Figure 2-9 and Figure 2-10 show the plan view of the Pine Knoll Shores portion (reaches 

5 and 6) of the Phase I beach fill project while typical design templates for Reach 5 (west) and 6 

(east) are provided in Figure 2-11 and Figure 2-12, respectively. Figure 2-13 and Figure 2-14 

display some example pre- and post-nourishment profiles from the Phase I project. 

 

 

Figure 2-9. Phase I Plan View ï Pine Knoll Shores Reach 5 (CPE 2010 Static Line Report) 
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Figure 2-10. Phase I Plan View ï Pine Knoll Shores Reach 6 (CPE 2010 Static Line Report) 
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Figure 2-11. Pine Knoll Shores Phase I Example Cross-Section - Reach 5 (CPE 2010 Static Line 
Report) 

 

 

Figure 2-12. Pine Knoll Shores Phase I Example Cross-Section - Reach 6 (CPE 2010 Static Line 
Report) 
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Figure 2-13. Profile Station 64 Pre- and Post-Nourishment Example (CPE 2010 Static Line Report) 

 

 

Figure 2-14. Profile Station 76 Pre- and Post-Nourishment Example (CPE 2010 Static Line Report) 
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2.3.2 Bogue Banks Restoration Project Phase II (2003) 

 

Phase II Overview 

Phase II of the Bogue Banks Restoration Project was constructed in 2003 and covered the eastern 

5.9 miles of Emerald Isle, from the Indian Beach/Emerald Isle town boundary to Pinta Dr, a point 

approximately 1.5 miles east of the Bogue Inlet Fishing Pier (Figure 2-15). This stretch of beach 

encompasses County monitoring transects 24 through 48 of BBBNMP which essentially cover the 

Emerald Isle ï Central (Transects 26 ï 35) and Emerald Isle ï East (Transects 36 ï 48) monitoring 

reaches. Material for Phase II of the Bogue Banks Restoration Project was obtained from borrow 

areas B2 and A. The total volume placed on the 5.9 mile shoreline segment was 1,867,726 cy 

which is equivalent to 60.0 cy/ft. Of this total volume, 123,938 cy were used for construction of 

the dune and 85,282 cy were placed in the two taper sections with the balance of 1,658,506 cy 

used to construct the new beach seaward of the dune. Phase II of the Bogue Banks Restoration 

Project was divided into Eastern, Middle, and Western Zones as shown in Figure 2-15 with design 

volumes of 82 cy/ft, 58 cy/ft, and 35 cy/ft, respectively. Based on after dredging beach profile 

surveys, the actual volume of material placed in each of the three zones shown in Figure 2-15 was: 

1,001,300 cy or 78.8 cy/ft in the Eastern Zone; 212,500 cy or 54.2 cy/ft in the Middle Zone; and 

444,800 cy or 34.5 cy/ft in the Western Zone. 

 

 

Figure 2-15. Phase II Restoration Project ï Eastern Emerald Isle (Carteret County Shore Protection 
Office) 
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Phase II Design 

The Bogue Banks Restoration Phase II (Eastern Emerald Isle) Project was divided into an Eastern, 

Middle, and Western Zone (see Figure 2-15) with different design volumes in each zone based on 

the volume from the toe of the dune out to -12 ft NAVD88 needed to reach the design volume of 

175 cy/ft and an advanced nourishment volume equal to expected volume losses in that zone over 

the next 10 years. The design profile volume for the Bogue Banks Restoration Project was 

subsequently increased to 225 cy/ft to account for the volume of material from the landward toe 

of the dune up to the peak of the dune. The final design volume for each zone is also shown in 

Figure 2-15. The Phase II (Eastern Emerald Isle) portion of the project included a dune with a 10 

foot wide crest at elevation +14 feet NAVD88 along the easternmost 2.2 miles of Emerald Isle 

within the eastern zone. The new dune was only provided in areas where the existing dune was 

deemed inadequate to provide the desired LoP. 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 NAVD88. Figure 2-16 shows the plan view of the Phase II (Eastern Emerald Isle) beach 

fill project while Figure 2-17 shows some typical design cross-sections from each of the three 

zones. Figure 2-18 and Figure 2-19 display some example pre- and post-nourishment profiles from 

the Phase II project. 

 

 

Figure 2-16. Phase II Plan View (CPE 2010 Static Line Report) 
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Figure 2-17. Phase II Example Design Cross-Section Graphic (Carteret County Shore Protection 
Office) 
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Figure 2-18. Profile Station 26 Pre- and Post-Nourishment Example (CPE 2010 Static Line Report) 

 

 

Figure 2-19. Profile Station 36 Pre- and Post-Nourishment Example (CPE 2010 Static Line Report) 
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2.3.3 Bogue Banks Restoration Project Phase III (2005) 

 

Phase III Overview 

Phase III of the Bogue Banks Restoration Project was constructed in 2005 and covered the western 

4.5 miles of Emerald Isle, from Santa Maria Dr, a point approximately 1.5 miles east of the Bogue 

Inlet Fishing Pier, to the Lands End subdivision (Figure 2-20). This stretch of beach encompasses 

County monitoring Transects 6 through 24 of the BBBNMP which essentially cover a portion of 

the Bogue Inlet ï Ocean (Transects 1 - 11) and the entirety of the Emerald Isle ï West (Transects 

12 ï 25) monitoring reaches. Material for Phase III of the Bogue Banks Restoration Project was 

obtained from the realignment of Bogue Inlet Channel approximately 3,500 ft to the west (Figure 

2-21). The total volume placed on the 4.5 mile shoreline segment was 690,868 cy which is 

equivalent to 30.0 cy/ft. 

 

 

Figure 2-20. Phase III Restoration Project ï Western Emerald Isle (Carteret County Shore 
Protection Office) 
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Figure 2-21. Bogue Inlet Channel Realignment (Carteret County Shore Protection Office) 

 

Phase III Design 

The Bogue Banks Restoration Phase III (Western Emerald Isle) Project was designed based on the 

volume of sand available from relocation of the Bogue Inlet Channel and the ability to cover the 

remainder of Emerald Isle which did not receive sand during the Phase II project, spreading sand 

fairly evenly throughout the project. Therefore, the beach fill was designed as a variable width 

horizontal berm at elevation +6.0 feet NAVD, ranging from 125 ft to 160 ft. Figure 2-22 and Figure 

2-23 display some example pre- and post-nourishment profiles from the Phase III project. 
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Figure 2-22. Profile Station 15 (Shell Drive) Pre- and Post-Nourishment Example (CPE 2005 Post-
Construction Report) 

 

 

Figure 2-23. Profile Station 11 (Deer Horn Dunes) Pre- and Post-Nourishment Example (CPE 2005 
Post-Construction Report) 
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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 of post-storm 

nourishment events and USACE 933 projects including Phase I of the USACE Section 933 project 

(2004), the post-Isabel restoration (2004), Phase II of the USACE Section 933 Project (2007), the 

post-Ophelia restoration (2007), and the post-Irene restoration (2013). The following sections 

detail each of the renourishments. It should be noted that none of the renourishments triggered any 

new static vegetation lines. 

 

USACE Section 933 ï Phase I (2004) 

Phase I of the USACE Section 933 associated with the USACE maintenance of the Morehead City 

Harbor federal navigation project took 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 site. Under normal operating conditions, the material removed from the 

Beaufort Inlet bar channel would be deposited offshore in the Ocean Dredged Material Disposal 

Site (ODMDS) or in a nearshore disposal mound situated immediately west of the inletôs ebb tide 

delta. For the Section 933 project, Weeks Marine, the firm contracted by USACE to perform the 

work, used hopper dredges (BE Lindholm and the RN Weeks) to haul the material to mooring sites 

located immediately offshore of Indian Beach/Salter Path and Pine Knoll Shores. From the 

mooring sites the material was pumped to the beach via a submerged pipeline. Phase I of the 

Section 933 project placed 630,094 cy of material along the entire shoreline of Indian Beach/Salter 

Path and 69,189 cy on the western 2,500 feet of Pine Knoll Shores. 

 

Post-Isabel Renourishment Project (2004) 

Following the impact of Hurricane Isabel, the Town of Emerald Isle was able to demonstrate it 

met all of the FEMA Public Assistance Program requirements including an engineered beach, a 

nourishment plan, and monitoring program, and the Town was subsequently approved to receive 

funds to restore the beach to the pre-storm condition. Based on profiles of the beach surveyed 

before and after Hurricane Isabel, the Town of Emerald Isle was able to substantiate the loss of 

121,000 cy of material from two sections of the Phase II project, one located between County 

Transects 30 and 36 and the other between County Transects 38 and 43. Emerald Isle obtained 

modifications to its original Bogue Banks Restoration Project permits from both the USACE and 

DCM, and completed the restoration of the project during March and April 2004. The final volume 

of material actually placed along the eroded sections totaled 156,000 cy. One hundred percent 

(100%) of the approximately $1.8 million cost of the restoration project was paid for by FEMA. 

In addition to obtaining a permit to restore the eroded material, the permit modification included 

the use of material from the northern sections of the Morehead City Harbor ODMDS located 

seaward of the Beaufort Inlet ocean bar. 
 

USACE Section 933 ï Phase II (2007) 

Phase II 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 Marine by the USACE. All of the material removed from the bar 

channel during Phase II 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. 

 

Post-Ophelia Renourishment Project (2007) 

The post-Hurricane Ophelia restoration project occurred between January and March 2007 and 

was carried out to replace material lost during Hurricane Ophelia which struck the area in 

September 2005. Following the impact of Hurricane Ophelia in September 2005, Emerald Isle, 

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

lost during Ophelia under Category G of FEMAôs Public Assistance Program. The post-Hurricane 

Ophelia restoration placed a total of 1,229,836 cy along various sections of Bogue Banks. As was 

the case for the Hurricane Isabel restoration, the Hurricane Ophelia restoration used material from 

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

 

In Emerald Isle, the restoration included fill between County Transects 33 and 45, located within 

the Bogue Banks Restoration Project Phase II project limits, and between County Transects 10 and 

20 (not originally included in the static line exception process) located in the Phase III segment of 

the Bogue Banks Restoration Project (Western Emerald Isle). Approximately 344,410 cy of 

material was placed between County Transects 33 and 45 within the limits of the Phase II project 

and Eastern Emerald Isle static line extents while approximately 304,037 cy of material was placed 

between County Transects 10 and 20 within the limits of the Phase III 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 I project limits. Approximately 319,113 

cy of material was placed between County Transects 48 and 58 within the limits of the Phase I 

project. 

 

In Pine Knoll Shores, the restoration fill occurred along two reaches between County Transects 62 

to 65 and 66 to 74, located within the Bogue Banks Restoration Project Phase I limits. 

Approximately 262,276 cy of material was placed between County Transects 62 and 74 within the 

limits of the Phase I project with 73,387 cy placed between Transects 62 to 65 and 188,879 cy 

placed between Transects 66 to 74. 

 

The total cost of the restoration was $13,773,800, all of which was provided by FEMA. Of this 

total restoration cost, $3,857,000 was allocated to the portion of the project within the Phase II 

(Eastern Emerald Isle) project limits with a total cost of $6,569,000 attributed to the entirety of 

Emerald Isle which also included restoration in the Western Emerald Isle (Phase III) portion. 

Approximately $3,893,200 was allocated to the Indian Beach/Salter Path portion of the restoration 

while $3,311,582 was allocated to the Pine Knoll Shores portion of the restoration, both part of 

the Phase I project. 

 

Post-Irene Renourishment Project (2013) 

The post-Hurricane Irene restoration project occurred between January and March 2013 and was 

carried out to replace material lost during Hurricane Irene which struck the area in August 2011. 

Following the advent of Hurricane Irene in August 2011 Emerald Isle and Pine Knoll Shores 

applied to FEMA for funds to restore the material lost during Irene under Category G of FEMAôs 
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Public Assistance Program. The post-Hurricane Irene restoration placed a total of 965,011 cy of 

material along various sections of Bogue Banks. As was the case for the Hurricane Isabel and 

Hurricane Ophelia restoration, the Hurricane Irene restoration used material from the ODMDS 

which was transported to the beach via hopper dredges. 

 

In Emerald Isle, the restoration included fill between County Transects 35 and 45, located within 

the Bogue Banks Restoration Project Phase II project limits, and between County Transects 10 and 

16 (not originally included in the static line exception process) located in the Phase III segment of 

the Bogue Banks Restoration Project (Western Emerald Isle). Approximately 451,600 cy of 

material was placed between County Transects 35 and 45 within the limits of the Phase II project 

and Eastern Emerald Isle static line extents while approximately 198,190 cy of material was placed 

between County Transects 10 and 16 within the limits of the Phase III 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 I project limits. Approximately 315,221 cy of 

material was placed between County Transects 62 and 71 within the limits of the Phase I project. 

 

The total cost of the restoration was $14,951,965, $7,076,155 of which was provided by FEMA 

and the rest ($7,875,810) by the County ($5,920,405) and Towns of Emerald Isle and Pine Knoll 

Shores. The total local cost for the Irene restoration allocated to the Town of Emerald Isle was 

$1,443,607 while total local cost for the Irene 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 I, the Indian Beach/Salter Path and Pine Knoll Shores portion of the Bogue Banks 

Restoration Project that was constructed between November 2001 and April 2002, and Phase II, 

the Eastern Emerald Isle portion of the Bogue Banks Restoration Project that was constructed in 

January through March of 2003, included design specifications that triggered a static vegetation 

line and therefore satisfied a requirement of 15A NCAC 07J .1201, whereby an exception request 

could be made after 5 years. This request was initially approved and adopted on March 24, 2010. 

It was then followed, five years later, by a second exception request which was approved and 

adopted on April 29, 2015. Five 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 I and Phase II projects required a static vegetation 

line be established for beach fills exceeding 200,000 cy and a fill density greater than 50 cy/ft. For 

Phase I, even with a reduction in the contracted placement, the fill density at Indian Beach/Salter 

Path was approximately 50 cy/ft and 54 cy/ft at Pine Knoll Shores. Therefore, the average Phase I 

project fill density of 53 cy/ft deemed the entire project area be subject to the static line requirement 

by DCM. For Phase II, although the fill density in the Western Zone was less than 50 cy/ft, the 

Phase II project was treated as one project, and since the average fill density 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 III, which covered the western portion of Emerald Isle, did not include 

design specifications that triggered a static vegetation line as the average fill density was only 30 
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cy/ft. However, a static vegetation line was triggered at a later date for this portion of Emerald Isle 

during the Post-Florence Renourishment Project (see Section 2.4). 

 

The static vegetation line in Indian Beach/Salter Path extends the entire 2.4 mile oceanfront from 

County Transect 48, just east of 1st St, to just east of County Transect 58, at Ocean Glen 

Condominiums. The current erosion rate setback factor (developed by DCM and approved/adopted 

by the CRC in 2019) for the entire area of Indian Beach/Salter Path which falls under the static 

line exception was determined to be 2.0. The affected area is highly developed with approximately 

98 oceanfront lots of which only nine are currently vacant. 

 

The static vegetation line in 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 by DCM and 

approved/adopted by the CRC in 2019) for the entire area of Pine Knoll Shores which falls under 

the static line exception was determined to be 2.0. The affected area is highly developed with 

approximately 214 oceanfront lots of which only 21 are currently vacant. 

 

The static vegetation line in Eastern Emerald Isle extends approximately 5.9 miles from just west 

of County Transect 25, between Periwinkle Dr and Scotch Bonnet Dr to County Transect 48 just 

east of 1st St. The current erosion rate setback factor (developed by DCM and approved/adopted 

by the CRC in 2019) for the entire area of Eastern Emerald Isle which falls under the static line 

exception was determined to be 2.0. The affected area is highly developed with approximately 366 

oceanfront lots of which only seven are currently vacant. 

 

The initial static vegetation line along eastern Emerald Isle, Indian Beach/Salter Path, and Pine 

Knoll Shores is presented in Appendix B (pg 21 - 33), overlain on 2024 aerials. The line was 

developed by DCM using pre-project aerial photography from November 13, 2001 for Phase I 

(Indian Beach/Salter Path, and Pine Knoll Shores) and pre-project aerial photography from 

November 26, 2002 for Phase II (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 Section 4.1 for details). With the passage of Hurricane 

Florence in 2018, the Post-Florence Renourishment Project became the first project completed 

under the BBMBNP. The post-Hurricane Florence restoration, which was partially funded by 

FEMA, was divided into three phases with Phase I occurring in March through April 2019, Phase 

II occurring in February through April 2020, and Phase III occurring January through April 2021.  

 

The post-Hurricane Florence restoration placed a total of 5,029,445 cy of material along 21 miles 

of shoreline at a cost of $79,603,618. Appendix C contains construction plans for all three phases 

of the post-Florence Renourishment project as it is the most recently completed project. 

2.4.1 Post-Florence Renourishment Project ï Phase I (2019) 

The post-Florence Phase I restoration placed a total of 975,647 cy of material along various 

sections of Bogue Banks within Emerald Isle and Indian Beach/Salter Path. As was the case for 
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the post-Hurricane Isabel, Ophelia, and Irene restorations, the post-Florence Phase I restoration 

used material from the ODMDS which was transported to the beach via hopper dredges. 

 

In eastern Emerald Isle, the 2019 Post-Florence Renourishment Project - Phase I included 

approximately 624,945 cy of fill between County Transects 34 and 48, located within the Bogue 

Banks Restoration Project Phase II limits and Eastern Emerald Isle static line extents. This equated 

to an average fill density of 38.0 cy/ft. 

 

In Indian Beach/Salter Path, the 2019 Post-Florence Renourishment Project - Phase I included two 

reaches of fill between County Transects 48 and 52 and County Transects 55 and 58, located within 

the Bogue Banks Restoration Project Phase I limits and Indian Beach/Salter Path static line extents. 

Approximately 350,702 cy 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 58. This equated to an average fill density of 31.0 cy/ft 

 

The total cost of the post-Florence Phase I restoration was $20,277,943, of which $5,000,000 was 

provided by the State (CSDM funds) and the rest by the County and Towns of Emerald Isle and 

Indian Beach. The total local cost for the post-Florence Phase I restoration allocated to the Town 

of Emerald Isle was $9,788,975 ($7,341,731 County reserve and $2,447,244 Town of Emerald 

Isle). The total local cost for the post-Florence Phase I restoration allocated to the Town of Indian 

Beach was $4,626,589 ($3,462,442 County reserve and $1,154,147 Town of Indian Beach). Note 

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

Hurricane Florence but were still awaiting award during the construction of Phase I, with plans 

for County and Town reimbursement if funding was approved. After completion of construction, 

FEMA funding was awarded, allowing for reimbursement to the County and Towns for all material 

lost during Hurricane Florence.  

2.4.2 Post-Florence Renourishment Project ï Phase II (2020) 

The post-Florence Phase II restoration placed a total of 2,022,807 cy of material along various 

sections of Bogue Banks within Emerald Isle, Indian Beach/Salter Path, Pine Knoll Shores, and 

Atlantic Beach. As was the case for the post-Hurricane Isabel, Ophelia, and Irene restorations, the 

post-Florence Phase II restoration used material from the ODMDS which was transported to the 

beach via hopper dredges. 

 

In western Emerald Isle, the 2020 Post-Florence Renourishment Project - Phase II included 

approximately 355,335 cy of fill between County Transects 7 and 14, located within the Bogue 

Banks Restoration Project Phase III limits and therefore not included in the original static line 

extents. This equated to an average fill density of 38.0 cy/ft and because of the size of the overall 

project, triggered a new static vegetation line. 

 

In Indian Beach/Salter Path, the 2020 Post-Florence Renourishment Project - Phase II included 

approximately 155,928 cy of fill  between County Transects 53 and 54 in Salter Path, located within 

the Bogue Banks Restoration Project Phase I limits and Indian Beach/Salter Path static line extents. 

This equated to an average fill density of 41.0 cy/ft. 
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In Pine Knoll Shores, the 2020 Post-Florence Renourishment Project - Phase II included 

approximately 989,253 cy of fill between County Transects 59 and 76, located within the Bogue 

Banks Restoration Project Phase I limits and Pine Knoll Shores static line extents. This equated to 

an average fill density of 40.0 cy/ft. 

 

Finally, in western Atlantic Beach, the 2020 Post-Florence Renourishment Project - Phase II 

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 to an average fill density of 35.0 cy/ft and because of the size of the overall 

project, triggered a new static vegetation line in the small portion of Atlantic Beach that did not 

have one as a result of the USACE DMMP project. 

 

The total cost of the post-Florence Phase II restoration was $28,068,085, of which FEMA 

Category G and State Coastal Storm Damage Mitigation (CSDM) funds ($11,105,767) were used 

in combination with funds from the County and Towns of Emerald Isle, Pine Knoll Shores, and 

Atlantic Beach. The total local cost for the post-Florence Phase II restoration allocated to the Town 

of Emerald Isle was $2,501,557 (County reserve). The total local cost for the post-Florence Phase 

II  restoration allocated to the Village of Salter Path was $1,015,125 (County reserve). The total 

local cost for the post-Florence Phase II restoration allocated to the Town of Pine Knoll Shores 

was $3,818,623 (County reserve). The total local cost for the post-Florence Phase II restoration 

allocated to the Town of Atlantic Beach was $3,770,463 (County reserve). 

2.4.3 Post-Florence Renourishment Project ï Phase III (2021) 

The post-Florence Phase III restoration placed a total of 2,030,991 cy of material along various 

sections of Bogue Banks, all within Emerald Isle. As was the case for the post-Hurricane Isabel, 

Ophelia, and Irene restorations, the post-Florence Phase III  restoration used material from the 

ODMDS which was transported to the beach via hopper dredges. 

 

The 2021 post-Florence Phase III restoration included approximately 170,197 cy of fill between 

County Transect 1 and 7, located outside of the original Bogue Banks Restoration Project and 

therefore not included in the original static line extents. This equated to an average fill density of 

29.0 cy/ft and because of the size of the overall project, triggered a new static vegetation line. 

 

Approximately 710,461 cy of fill  was placed between County Transects 14 and 25, located within 

the Bogue Banks Restoration Project Phase III limits and therefore not included in the original 

static line extents. This equated to an average fill density of 45.0 cy/ft and because of the size of 

the overall project, triggered a new static vegetation line. 

 

Approximately 539,353 cy of fill  was placed between County Transects 26 and 33, located within 

the Bogue Banks Restoration Project Phase II limits and original Emerald Isle static line extents. 

This equated to an average fill density of 44.0 cy/ft. 

 

Lastly, approximately 610,980 cy of fill  was placed between County Transects 34 and 45, located 

within the Bogue Banks Restoration Project Phase II limits and original Emerald Isle static line 

extents. This equated to an average fill density of 43.0 cy/ft. 
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The total cost of the post-Florence Phase III restoration was $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 planting. The project was paid for with a 

combination of Federal (FEMA Category G), State (N.C. Division of Emergency Management 

Hurricane Florence Disaster Recovery Funds for Coastal Storm Damage Mitigation), and local 

(County & Town) funds. Federal funds were used only to replace sand lost during Hurricane 

Florence. State and local funds 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 Post-Florence Renourishment Project was ultimately divided into 10 reaches that were 

nourished over the course of three dredging windows, one of which was nourished twice. Figure 

2-24 presents a breakdown of the reaches and nourishment volumes for each phase, showing 

material placement from County monitoring Transect 1 adjacent to Bogue Inlet all the way to 

County monitoring Transect 91, located at the Circle in Atlantic Beach.  

 

 

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

The project template consisted of a dune of variable width ranging from +10 ft NAVD88 to +14 

ft NAVD88 with a 1:5 slope down to a berm of variable width ranging from +6 ft NAVD88 to 

+6.5 ft NAVD88 and then a flatter slope of 1:20 out to the existing ground, landward of the 

prominent offshore bar. Figure 2-25 and Figure 2-26 present typical cross sections for the project 

template. Where possible, a direct tie-in to the primary dune at grade was preferred (Figure 2-25). 
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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 ground (Figure 2-26).  

 

 

Figure 2-25. Beach Renourishment Typical Cross Section ï Direct Tie-In 
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Figure 2-26. Beach Renourishment Typical Cross Section ï Backslope Tie-In 

Figure 2-27 and Figure 2-28 display some example pre- and post-nourishment profiles from the 

Post-Florence Renourishment Project. 
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Figure 2-27. Profile Station 62 Pre- and Post-Nourishment Example 

 

 

Figure 2-28. Profile Station 136 Pre- and Post-Nourishment Example 
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2.4.5 Establishment of Additional Static Vegetation Line (Western Emerald Isle and 
Atlantic Beach) 

Phases II and III of the post-Florence renourishment project triggered several additions to the static 

vegetation line previously established along Bogue Banks in eastern 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 project. A static line requirement was 

triggered between Transects 1 and 24 in western Emerald Isle and Transects 77 to 80 in western 

Atlantic Beach. Western Emerald Isle was originally included in Phase III of the Bogue Banks 

Restoration Project which was constructed in 2005. However, the project did not trigger a static 

vegetation line based on the initial criteria established (200,000 cy and 50 cy/ft) because it did not 

meet the fill density of 50 cy/ft. The small portion of Atlantic Beach had not received any previous 

nourishment from 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 Appendix B (pg 1 - 10 and pg 33 - 34, respectively). 

 

The new static vegetation line in the above referenced portion of western Emerald Isle extends 

approximately 5.3 miles from County Transect 1, at Bogue Court, to County Transect 24, at Scotch 

Bonnet Drive. This area spans a portion of two County monitoring reaches: Bogue Inlet (Transects 

1 ï 11) and Emerald Isle - West (Transects 12 ï 25). The static vegetation line for the 1.76 miles 

from Transect 7 to Transect 14 was established prior to construction of the Post-Florence 

Restoration Project ï Phase II using post-Dorian survey data and aerial imagery from September 

2019. The static vegetation line for the 1.0 mile from Transect 1 to Transect 7 and the 2.3 miles 

from Transect 15 to Transect 24 was established prior to the construction of the Post-Florence 

Restoration Project ï Phase III using a field survey completed prior to construction. The current 

erosion rate setback factor (developed by the Division of Coastal Management and 

approved/adopted by the Coastal Resources Commission in 2019) for this portion of Western 

Emerald Isle which falls under the new static line extents was determined to be 2.0. The affected 

area is highly developed with approximately 362 oceanfront lots of which only 17 are currently 

vacant. 

 

The static vegetation line in 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 monitoring reach 

(Transects 77 ï 102). The vegetation line was established prior to construction of the Post-Florence 

Restoration Project ï Phase II using post-Dorian survey data and aerial imagery from September 

2019. The current erosion rate setback factor (developed by DCM and approved/adopted by the 

CRC in 2019) for this portion of western Atlantic Beach which falls under the new static line 

extents was determined to be 2.0. The affected area is highly developed with approximately six 

oceanfront lots of which none are currently vacant. 

3.0 PROJECT MONITORING AND PERFORMANCE 

The BBBNMP, established in 2004, monitors the entire island each Spring on an annual basis as 

well as after large storm events (FEMA Category G). Each year, 122 profiles (see Figure 3-1) are 

analyzed along the entirety of Bogue Banks to determine annual shoreline changes and gains and 

losses in material to the system, long-term erosion rates, and an assessment of current beach 

conditions as compared to previously established nourishment triggers. This 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 post-storm project 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 Beach, each of which contain a pre-

project vegetation line (formerly static vegetation line). 

3.1 Development of Nourishment Triggers 

For Phase I, Phase II, and Phase III of the Bogue Banks Restoration Project the original periodic 

nourishment plan adopted by the County, dictated that nourishment would be performed under two 

conditions. First, when one-half of the initial fill volume was lost to erosion, this would prompt a 

nourishment event. Therefore, Indian Beach/Salter Path originally intended to schedule 

maintenance of the Phase I shoreline when 228,497 cy was lost from the initial fill, Pine Knoll 

Shores originally intended to schedule maintenance of the Phase I shoreline when 638,293 cy was 

lost from the initial fill, Eastern Emerald Isle originally intended to schedule maintenance of the 

Phase II shoreline when 829,253 cy was lost from the initial fill, and western Emerald Isle 

originally intended to schedule maintenance of the Phase III shoreline when 345,434 cy was lost 

from the initial fill. Second, a target minimum volume for each profile from the foredune (landward 

most crest of the primary dune) to the outer bar (above -12 ft NAVD88) was established at 225 

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

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

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

above -12 ft NAVD88, it would prompt a nourishment event. These periodic nourishment 

strategies were represented in the Townôs original FEMA Monitoring & Maintenance Plan that 

enabled the Towns to remain eligible for the cost reimbursement of replacing the volume of sand 

lost during a federally declared disaster. 

 

In 2015, the County transitioned to the Bogue Banks Master Beach Nourishment Plan (BBMBNP, 

see Section 4.1 for details). Under the BBMBNP, the nourishment triggers were revised and 

nourishment operations and timing reformulated. Through SBEACH modeling, it was determined 

that a 25-year 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 used 

to determine the volume of material required to protect infrastructure in each reach from the 25-

year storm event. This volume differed slightly across the oceanfront based on existing dune 

configurations. Table 3-1 shows the calculated 25-year triggers for the LoP for the various 

monitoring reaches of Bogue Banks. The new triggers developed for the BBMBNP have replaced 

the previous methods of determining the need for nourishment (i.e. 50% erosion of the original 

Phase II project and 225 cy/ft above -12 ft NAVD88). Therefore, the County will initiate 

nourishment actions as these triggers are approached. 

Table 3-1. Master Plan Nourishment Triggers 

 
 

3.2 Emerald Isle 

Table 3-2 shows the amount of fill, by percent of original placement, that existed in the Bogue 

Banks Restoration Project Phase II and Phase III project areas each year of the monitoring from 

2004 - 2014. As can be seen, through the efforts of the three post-storm nourishment projects that 

took place during this time period, there was more sand in the western portion of the Phase II 

project (Emerald Isle - Central monitoring reach) in 2014 than there was after the project was 

constructed. The eastern portion of the Phase II project (Emerald Isle - East monitoring reach) 

contained slightly less material in 2014 than was originally placed but was well above the 

nourishment trigger of 50% remaining. This portion of Emerald Isle has proven to be a hotspot in 

the past and is carefully monitored each year. Both Bogue Inlet and Emerald Isle West contained 

more material in 2014 than after the Phase III project was constructed.  

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
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Table 3-2. Percent Fill Remaining From Initial Construction: 2004 ï 2014 (Bogue Banks 
Restoration Project Phase II ï Eastern Emerald Isle) 

 
 

Figure 3-2 shows the average profile volume calculated above -12 ft NAVD88 for the Bogue Inlet, 

Emerald Isle ï West, Emerald Isle ï Central, and Emerald Isle - East reaches during each year of 

monitoring from 2004 - 2014. As can be seen from this figure, the profile volumes were also 

maintained well above the historic trigger of 225 cy/ft. 

 

 

Figure 3-2. Average Profile Volume Above -12 ft NAVD88: 2004 ï 2014 (Bogue Banks Restoration 
Project Phase II & Phase III ï Emerald Isle) 

Following completion of the engineering report in 2014, which was developed to provide insight 

into the future sand needs and availability for the programmatic EIS upon which the USACE 50-

yr permit was based, the BBBNMP shifted to the new methodology in 2015 for tracking project 

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 II 92.0 92.1 63.2 76.9 133.5 113.5 99.9 101.8 87.3 126.3 128.8

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 III N/A N/A 61.2 77.8 217.4 193.7 174.5 183.5 148.1 215.5 235.5
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performance and determining the status of the beach as stated in the Bogue Banks Master Beach 

Nourishment Plan which solely uses 25-year LoP nourishment triggers (see Table 3-1) to 

determine the need for nourishment. Figure 3-3 shows the average profile volume calculated above 

-12 ft NAVD88 for the Bogue Inlet, Emerald Isle ï West, Emerald Isle ï Central, and Emerald 

Isle - East monitoring reaches during each year of monitoring from 2015 - 2024. As can be seen 

from this figure, the profile volumes have been maintained above the Master Beach Nourishment 

Plan triggers of 235 cy/ft for Bogue Inlet, 266 cy/ft for Emerald Isle ï West, 211 cy/ft for Emerald 

Isle ï Central, and 221 cy/ft for Emerald Isle ï East. 

 

 

Figure 3-3. Average Profile Volume Above -12 ft NAVD88: 2015 - 2024 (Bogue Banks Restoration 
Project Phase II & Phase III ï 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 the Bogue Banks Restoration Project Phase I area each year of the 

monitoring from 2004 ï 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 the Section 933 and post-Ophelia nourishment projects, there was more 

sand in the Indian Beach/Salter Path Phase I project area 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) 

 
 

Figure 3-4 shows the average profile volume calculated above -12 ft NAVD88 for the Indian 

Beach/Salter Path reach during each year of monitoring from 2004 - 2014. As can be seen from 

this figure, the profile volumes were all maintained well above the historic trigger of 225 cy/ft. 

 

 

Figure 3-4. Average Profile Volume Above -12 ft NAVD88: 2004 - 2014 (Indian Beach/Salter Path - 
Phase I) 

Following completion of the engineering report in 2014, which was developed to provide insight 

into the future sand needs and availability for the programmatic EIS upon which the USACE 50-

yr permit was based, the BBBNMP and Nearshore Mapping Program shifted to the new 

methodology in 2015 for tracking project performance and determining the status of the beach as 

stated in the Bogue Banks Master Beach Nourishment Plan which solely uses 25-year LoP 

nourishment triggers (see Table 3-1) to determine the need for nourishment. Figure 3-5 shows the 

average profile volume calculated above -12 ft NAVD88 for the Indian Beach/Salter Path 

monitoring reach during each year of monitoring from 2015 - 2024. As can be seen from this 

figure, the average profile volumes have been maintained above the BBMBNP trigger of 224 cy/ft 
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for the Indian Beach/Salter Path monitoring reach within the Bogue Banks Restoration Project 

Phase I area and Indian Beach/Salter Path static line exception extents. 

 

 

Figure 3-5. Average Profile Volume Above -12 ft NAVD88: 2015 - 2024 (Indian Beach/Salter Path - 
Phase I) 

3.4 Pine Knoll Shores 

Table 3-2 shows the amount of fill, by percent of original placement, that existed in the Pine Knoll 

Shores portion of the Bogue Banks Restoration Project Phase I area each year of the monitoring 

from 2004 - 2014. As can be seen, through the efforts of the Section 933 and post-storm 

nourishment projects, there was more sand in the Pine Knoll Shores portion of the Phase I project 

overall in 2014 than there was only 2 years after the project was constructed (see 2004 results in 

Table 3-2). While the eastern portion of the Phase I project (Pine Knoll Shores East reach) 

contained slightly less material in 2014 than was originally placed, it was well above the 

nourishment trigger of 50% remaining. 

Table 3-4. Percent Fill Remaining From Initial Construction (Pine Knoll Shores Phase I) 
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Figure 3-6 shows the average profile volume calculated above -12 ft NAVD88 for the Pine Knoll 

Shores West and Pine Knoll Shores East reaches during each year of monitoring from 2004 - 2014. 

As can be seen from this figure, the profile volumes have been maintained above the historic 

trigger of 225 cy/ft. 

 

 

Figure 3-6. Average Profile Volume Above -12 ft NAVD88: 2004 - 2014 (Pine Knoll Shores - Phase I) 

Following completion of the engineering report in 2014, which was developed to provide insight 

into the future sand needs and availability for the programmatic EIS upon which the USACE 50-

yr permit was based, the BBBNMP shifted to the new methodology in 2015 for tracking project 

performance and determining the status of the beach as stated in the Master Beach Nourishment 

Plan which solely uses 25-year LoP nourishment triggers (see Table 3-1) to determine the need for 

nourishment. Figure 3-7 shows the average profile volume calculated above -12 ft NAVD88 for 

the Pine Knoll Shores monitoring reach during each year of monitoring from 2015 - 2024. As can 

be seen from this figure, the average profile volumes have been maintained above the Master 

Beach Nourishment Plan trigger of 211 cy/ft for the Pine Knoll Shores monitoring reach within 

the Bogue Banks Restoration Project Phase I 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 has historically been maintained through a different process (Federal 

USACE project) than the remainder of Bogue Banks (local projects), the initial oceanfront 

nourishment trigger set up as part of the Bogue Banks Restoration Project (Phases I, II, and III) of 

225 cy/ft from the peak of the dune to the outer bar at -12 ft NAVD88 has historically been 

monitored in Atlantic Beach as well. Figure 3-8 shows the average profile volume from each year 

of monitoring from 2004 ï 2014 in addition to an initial survey which was taken in 1999 to assess 

the state of the beach after the hurricanes of the 1990ôs in preparation for planning of the Bogue 

Banks Restoration Project. As can be seen, through the early efforts of the MCH 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 ï 2014 

Following completion of the engineering report in 2014, which was developed to provide insight 

into the future sand needs and availability for the programmatic EIS upon which the USACE 50-

yr permit was based, the BBBNMP shifted to the new methodology in 2015 for tracking project 

performance and determining the status of the beach as stated in the BBMBNP which solely uses 

25 year LoP nourishment triggers (see Table 3-1) to determine the need for nourishment. Similar 

to previous efforts, although Atlantic Beach has historically been maintained through a different 

process (Federal USACE project) than the remainder of Bogue Banks (local projects), the new 

nourishment triggers set up by the BBMBNP have been monitored as well. Figure 3-9 shows the 

average profile volume calculated above -12 ft NAVD88 for the Atlantic Beach monitoring reach 

during each year of monitoring from 2015 - 2024. As can be seen from this figure, the average 

profile volumes have been maintained above the BBMBNP trigger of 254 cy/ft for the Atlantic 

Beach monitoring reach. 
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Figure 3-9. Atlantic Beach Average Profile Volume Above -12 ft NAVD88: 2015 ï 2024 

4.0 FUTURE NOURISHMENT PLANS 

4.1 Bogue Banks Master Beach Nourishment Plan 

The BBMBNP was developed to provide long-term shoreline stabilization and equivalent LoP 

along Bogue Banks 25 mile oceanfront. Development of a 50-year programmatic Environmental 

Impact Statement (EIS) was completed and a 50-year USACE permit was issued on November 8, 

2018, which covered Phases I, II, and III of the Post-Florence Renourishment Project and will 

apply to nourishment operations through 2068 (50 years). As part of the EIS, an engineering report 

was completed in 2014 to provide insight into the future sand needs and availability. A 

combination of analytical analysis and cross-shore and longshore modeling was used to determine 

historical loss rates (both background erosion and storm erosion), volumetric requirements to 

provide equal protection to all portions of the island, and future nourishment quantities and timing 

cycles. 

 

As a reminder, through SBEACH modeling, it was determined that a 25-year 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 used to determine the volume of material required 

to protect infrastructure in each reach from the 25-year storm event. This volume differed slightly 
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across the oceanfront based on existing dune configurations. Table 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% erosion of the original project and 225 cy/ft above 

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

approached. 

Table 4-1. Master Plan Nourishment Triggers 

 
 

Since erosion rates across the island differ drastically, an analytical analysis was performed to 

determine the expected quantity and timing of future nourishments to maintain the 25-year LoP in 

each reach for the next 50 years. Based on the analytical analysis of historical profile volume 

change performed using the Crystal Ball software (a Microsoft Excel Add-in program), it was 

determined that the overall annual loss along Bogue Banks was roughly 450,000 cy with a 50 year 

nourishment need of 22.6 Mcy just to keep up with historical erosion patterns. This value was 

based on the 50% probability results, as Crystal Ball reports results for various probabilities of 

exceedance. Table 4-2 shows the volume loss based on 50% exceedance for various monitoring 

sub-reaches of Bogue Banks. 

  

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
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Table 4-2. Crystal Ball Analysis For Annual Volume Change and 50 Year Need 

 
 

A separate Crystal Ball analysis of individual storm impacts was performed to gauge the amount 

of erosion that could occur from storm activity in addition to the historical background losses. 

Based on the results, it is expected that the losses for a given storm may range between 1.4 ï 1.7 

Mcy. Table 4-3 shows the results for storm induced losses above -12 ft NAVD88 and -16 ft 

NAVD88. Given that storms have occurred once every three years or so, the storm need over 50 

years may range between 22.4 ï 27.2 Mcy. Therefore, the overall background and storm sediment 

need over the 50 year planning horizon based on the analytical/empirical analysis is between 45.0 

and 49.8 Mcy. 

  

Sub-Reach (Transects)
Reach 

Length (ft)

-12 ft Annual Loss 

50% Exceedance 

(cy)

-12 ft Annual Loss Density 

50% Exceedance                           

(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, 91-96) 13,771 96,718 -7.0

Atlantic Beach - Circle (90) 1,006 12,948 -12.9

Atlantic Beach - East (97-102) 6,011 49,398 -8.2

Total Annual Volume Change 452,220 -3.7

50-yr Nourishment Need 22,611,000
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Table 4-3. Crystal Ball Estimate of Individual Storm Volume Loss 

 
 

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 years. Based on this, SBEACH results 

showed an additional 1.8 Mcy of loss could be expected due to sea level rise. This brings the 

overall total 50 year need to 46.8 ï 51.6 Mcy. 

 

Figure 4-1 shows the conceptual future nourishment plan for Bogue Banks, indicating 3, 6, and 9 

year nourishment intervals. However, the annual monitoring efforts will decide the exact timing 

and extents of future nourishment projects by tracking the average profile volume in each 

management reach as compared to nourishment triggers that define the minimum profile volumes 

required to provide an equal LoP along the Bogue Banks shoreline for a 25-yr storm event. 

Theseproject intervals are likely to vary from the 3, 6, and 9 year nourishment intervals used for 

planning due to storm events, atypical annual erosion, the status of funding streams, and dredging 

market forces (i.e. dredge availability and price).  

 

Probability

Storm Loss 

Above -12 ft 

NAVD88 (cy)

Storm Loss 

Above -16 ft 

NAVD88 (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
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Figure 4-1. BBMBNP Potential Nourishment Cycles 

4.2 USACE Morehead City Harbor Dredge Material Management Plan 

Beginning in Federal Fiscal Year 2011 (October 1, 2010 ï September 30, 2011) the USACE began 

implementing a rotating 3-year 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 the IOP included dredging maintenance of the ñbeach qualityò zone of the harbor near Beaufort 

Inlet with concurrent nourishment to the beaches of Fort Macon and Atlantic Beach. The DMMP 

was officially approved in 2017 and continues the 3-year cycle proposed during the IOP. 

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

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

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

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

the Circle. 

5.0 SEDIMENT RESOURCES 

The material from borrow areas B2 and A used for initial construction of the Bogue Banks 

Restoration Project had a composite mean grain size of 0.44 mm which was much coarser than the 

native sand mean grain size of 0.30 mm. In that regard, the borrow material seemed ideal for beach 

nourishment purposes as material coarser than the native is known to provide a more stable beach 

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

relatively high shell or CaCO3 content which averaged 44% based on post-placement samples of 

the material. In order to avoid placing additional large amounts of shell or CaCO3 along the townôs 

shoreline, the Town of Emerald Isle opted to use the ODMDS for the subsequent FEMA funded 
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nourishment events. The ODMDS is expected to have compatible material as most of the sediment 

in the disposal site was derived from maintenance of the Beaufort Inlet ocean bar channel; 

particularly the landward portions of the channel which is known to accumulate littoral material 

directly off the adjacent shorelines of Bogue and Shackleford Banks. Limited sampling was 

performed in accordance with post-Isabel and post-Ophelia restoration projects confirming the 

quality of the material, with an average grain size of approximately 0.31 mm. 

 

As part of the BBMBNP, an extensive sediment sampling program was implemented in 2012, just 

prior to the 2013 post-Irene project, to verify the compatibility and quantity of existing sediment 

sources in the ODMDS, which had been used previously during the post-Isabel and post-Ophelia 

restoration projects, as well as possibly locate some new sources for use in the 50 year plan. This 

was part of the permitting requirements to show the quantity and quality of potential sediment 

sources for the next 50 years. The 2014 engineering report identified and quantified the amount of 

material in upland sources (sand mines), AIWW disposal areas, offshore sources (ODMDS and 

Area Y), and inlets (Beaufort and Bogue). The findings indicate that possible upland sources exist 

in the amount of 1.4 Mcy while AIWW disposal areas possibly contain up to 1.3 Mcy. Offshore 

sources consist of the new and old ODMDS as well as some small pockets of material off of 

Emerald Isle, known as Area Y. Together, they contain approximately 22.4 Mcy of compatible 

material. In addition, both Beaufort Inlet and Bogue Inlet could provide a steady supply of 

nourishment material from dredging operations over the next fifty years. The periodic dredging of 

Morehead City Harbor by the USACE could provide approximately 20 Mcy over the next 50 years. 

The dredging/relocation of Bogue Inlet (approximately every 10 years) and dredging of the AIWW 

crossing could provide approximately 5.1 Mcy over the next 50 yrs. Therefore, approximately 50.2 

Mcy of material has been identified which is considered enough material to meet the 50 year need 

of 46.8-51.6 Mcy determined in the Bogue Banks Master Beach Nourishment Plan. Figure 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 on the potential upland sources and AIWW disposal 

areas before being utilized, the majority of material will be coming from offshore sources and 

inlets. A detailed analysis of these areas from the 2012 sampling effort, in comparison to the native 

beach, is provided in the following sections. The vibracoring was performed by Alpine Ocean 

Seismic Survey, Inc (Alpine) while the sediment analysis was performed by Coastal Technology 

Corporation (Coastal Tech). 

5.1 Native Beach 

Before the series of nourishment projects which took place along Bogue Banks in the 2000ôs, 

native beach data was collected by the USACE as well as CSE. These data indicate a native grain 

size ranging from 0.2 mm to 0.3 mm. For the Bogue Banks Master Beach Nourishment Plan, a 

median grain size of 0.3 mm was selected as the best representation of the native beach based upon 

the 64 samples analyzed by CSE in 2001. 

 

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

Code ñTechnical Standards for Beach Fill Projectsò (15A NCAC 07H .0312) are presented in 

Table 5-1. 
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Table 5-1. Native Beach Characteristics and Rule Parameters 

Characteristic 2001 Native 
NCAC 

Requirements 

Required Borrow 

Site Parameters 

Fines (<#230) Reported: 0%, Assumed: <1% <1% +5% Ò 6% 

Sand (>#230 & <#10) Reported at 98.68% - - 

Granular (>#10 & <#4) Reported combined at 1.32%, 

Assumed 0.7% each 

0.7% + 10% Ò 11% 

Gravel (>#4) 0.7% + 5% Ò 6% 

Calcium Carbonate Reported at 15-20% 20% + 15% Ò 35% 

 

The material in the proposed borrow areas must meet the characteristics prescribed by 15A NCAC 

07H .0312. 

5.2 Old ODMDS 

This site is located directly north of the Current ODMDS in State waters. The Old ODMDS was 

split into two sections, designated Old ODMDS 1 and Old ODMDS 2, to maximize the potential 

borrow area volume as shown in Figure 5-2. 

 

 

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

5.2.1 Old ODMDS 1 

Old ODMDS 1 borrow area is location on the boarder of Current ODMDS. This area consists of 

fine grained, poorly sorted quartz sand with a mean grain size of 0.30 millimeters (mm) and an 
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overfill factor of 1.30. This area is estimated to contain 13.1 Million cy (Mcy) of beach compatible 

sand. The characteristics of this material are compliant with the parameters defined by the NCAC 

as shown in Table 5-2. 

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

Characteristic 
Required Borrow 

Site Parameters 
Old ODMDS 1 

Fines (<#230) Ò 6% 0.53% 

Sand (>#230 & <#10) - 96.00% 

Granular (>#10 & <#4) Ò 11% 2.14% 

Gravel (>#4) Ò 6% 1.33% 

Calcium Carbonate Ò 35% 13.55% 

5.2.2 Old ODMDS 2 

Old ODMDS 2 borrow area is similar to Old ODMDS 1 with a slightly larger mean grain size of 

0.32 mm and an overfill factor of 1.25. This area is estimated to contain 1.1 Mcy of beach 

compatible sand that meet the NCAC criteria as listed in Table 5-3. 

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

Characteristic 
Required Borrow 

Site Parameters 
Old ODMDS 2 

Fines (<#230) Ò 6% 0.20% 

Sand (>#230 & <#10) - 96.30% 

Granular (>#10 & <#4) Ò 11% 2.49% 

Gravel (>#4) Ò 6% 1.01% 

Calcium Carbonate Ò 35% 13.57% 

5.3 Current ODMDS 

The Current ODMDS is located south of the Old ODMDS just outside of the 3-mile jurisdictional 

line in Federal waters. This area was divided into eight potential borrow areas consisting of one 

large mound and seven smaller disposal mounds within this location. The seven small disposal 

mounds were then grouped according to the level of confidence in the granularmetric data. 

5.3.1 Current ODMDS 1 

Current ODMDS 1 is an extension of the large mound located in Old ODMDS 1 as shown in 

Figure 5-3; therefore, they have very similar sediment properties. The mean grain size is 0.30 mm 

and an overfill factor of 1.25 and meet all of the NCAC compatibility requirements as listed in 

Table 5-4. 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 
Required Borrow 

Site Parameters 

Current 

ODMDS 1 

Fines (<#230) Ò 6% 0.52% 

Sand (>#230 & <#10) - 96.06% 

Granular (>#10 & <#4) Ò 11% 2.06% 

Gravel (>#4) Ò 6% 1.36% 

Calcium Carbonate Ò 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 mound. This allows for more accurate representation of the stratigraphy to be 

defined. The higher confidence mounds include Mounds O-15, O-192, O-48, O14, and O-47, 

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

Mound O-15 

Mound O-15 is located west of Current ODMDS 1 and has vibracore O-15 passing directly through 

the thickest section of the mound. This potential borrow area consists of fine grained, moderately 

sorted quartz sand and has a mean grain size of 0.24 mm, which is smaller than the native mean 

grain size. This results in a larger overfill factor of 1.60. All parameters defined by NCAC were 

met, as shown in Table 5-5; therefore, the material is considered beach compatible. The 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) 

Characteristic 
Required Borrow 

Site Parameters 
Mound O-15 

Fines (<#230) Ò 6% 0.07% 

Sand (>#230 & <#10) - 99.23% 

Granular (>#10 & <#4) Ò 11% 0.54% 

Gravel (>#4) Ò 6% 0.16% 

Calcium Carbonate Ò 35% 10.10% 

 

Mound O-192 

Mound O-192 is located southwest of Current ODMDS 1 and has vibracore O-192 and O-41 

passing through this mound with O-192 passing through the thickest section of the mound. This 

potential borrow area consists of fine grained, poorly sorted quartz sand and has a mean grain size 
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of 0.36 mm, which is coarser than the previous mound. This results in a smaller overfill factor of 

1.25. All parameters defined by NCAC were met, as shown in Table 5-6; therefore, the material is 

considered beach compatible. The 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 
Required Borrow 

Site Parameters 
Mound O-192 

Fines (<#230) Ò 6% 0.13% 

Sand (>#230 & <#10) - 93.07% 

Granular (>#10 & <#4) Ò 11% 3.43% 

Gravel (>#4) Ò 6% 3.37% 

Calcium Carbonate Ò 35% 19.59% 

 

Mound O-48 

Mound O-48 is located southwest of Current ODMDS 1 and has vibracore O-48 passing through 

the middle of the mound. This potential borrow area consists of fine grained, moderately sorted 

quartz sand and has a mean grain size of 0.2 mm, which is significantly finer than the native 

sediment. This results in a larger overfill factor of 2.25. All parameters defined by NCAC were 

met, as shown in Table 5-7; therefore, the material is considered beach compatible. The 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 
Required Borrow 

Site Parameters 
Mound O-48 

Fines (<#230) Ò 6% 5.91% 

Sand (>#230 & <#10) - 92.83% 

Granular (>#10 & <#4) Ò 11% 1.11% 

Gravel (>#4) Ò 6% 0.15% 

Calcium Carbonate Ò 35% 7.76% 

 

Mound O-14/O-47 

Mound O-14/O-47 is located west of Mound O-48 and has vibracore O-14, O-47, and O-38 passing 

through the mound. This mound was split because it was assigned two different cut depths to 

maximize beach quality material being removed. Even though this area was split, the sediment 

properties were analyzed and recorded as one site. This potential borrow area consists of fine 

grained, poorly sorted quartz sand and has a mean grain size of 0.38 mm, which is coarser than the 

native sediment. This results in a smaller overfill factor of 1.20. All parameters defined by NCAC 

were met, as shown in Table 5-8; therefore, the material is considered beach compatible. The total 

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

Characteristic 
Required Borrow 

Site Parameters 

Mound  

O-14 / O-47 

Fines (<#230) Ò 6% 0.23% 

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

Granular (>#10 & <#4) Ò 11% 4.71% 

Gravel (>#4) Ò 6% 1.63% 

Calcium Carbonate Ò 35% 19.80% 

5.3.3 Lower Confidence Mounds 

The lower confidence mounds include mounds where the vibracore is located along the edge and 

none that penetrate the thickest portion of the mound. This prevents an accurate representation of 

the stratigraphy from being defined. The lower confidence mounds include Mounds O-35 and O-

46, which are shown in Figure 5-5.  

 

 

Figure 5-5. Lower Confidence Mound Sites and Vibracore Locations (Coastal Tech, 2013) 

 

Mound O-35 

Mound O-35 is located south of Current ODMDS 1 and shares data from vibracore O-35 which 

was used in the analysis of Current ODMDS 1. Vibracore O-43 passes through the southern edge 

of this mound. These vibracores were weighted equally when the mound composite was created. 
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This potential borrow area consists of fine grained, poorly sorted quartz sand. An overfill factor of 

1.3 was calculated. All parameters defined by NCAC were met, as shown in Table 5-9; therefore, 

the material is considered beach compatible. The 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) 

Characteristic 
Required Borrow 

Site Parameters 
Mound O-35 

Fines (<#230) Ò 6% 0.31% 

Sand (>#230 & <#10) - 96.08% 

Granular (>#10 & <#4) Ò 11% 2.65% 

Gravel (>#4) Ò 6% 0.96% 

Calcium Carbonate Ò 35% 15.20% 

 

Mound O-46 

Mound O-46 is located southwest of Current ODMDS 1 and only has vibracore O-46 passing 

through the edge of the mound. This potential borrow area consists of fine grained, poorly sorted 

quartz sand and has a mean grain size of 0.4 mm, which is coarser than the native sediment. An 

overfill factor of 1.25 was calculated. All parameters defined by NCAC were met, as shown in 

Table 5-10, therefore, the material is considered beach compatible. The total amount of potential 

beach compatible material in this mound is approximately 493,564 cy. 

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

Characteristic 
Required Borrow 

Site Parameters 
Mound O-35 

Fines (<#230) Ò 6% 0.37% 

Sand (>#230 & <#10) - 90.60% 

Granular (>#10 & <#4) Ò 11% 6.27% 

Gravel (>#4) Ò 6% 2.76% 

Calcium Carbonate Ò 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 in Figure 5-6. Conceptual cut depths were assumed from the surrounding vibracores and 

potential volumes were calculated. These mounds do not have sediment characteristics defined. 

The potential volumes these mounds contain are shown in Table 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) 

O-16 -50 ft 95,326 

O-39 -52 ft 94.352 

O-37/O-38 -51 ft 71.233 

O-32 -50 ft 58,543 

Total 319,454 

5.4 Area Y 

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

Vibracores were initially taken on a 1000 foot by 1000 foot grid; however, a significant amount of 

fines were found in the surficial layer. The spacing was then increased to a 2000 foot grid spacing 

and two areas were identified as potential sites as shown in Figure 5-7. 
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Figure 5-7. Area Y Site and Vibracore Locations (Coastal Tech, 2013) 

Vibracores Y-80/Y-75 

Vibracores Y-80 and Y-75 are 2000 feet apart and, due to the hardbottom buffer to the east, no 

vibracores were taken on that side. The vibracores taken to the west of Y-80 and Y-75 are not 

beach compatible. This potential borrow area consists of fine grained, moderately well sorted 

quartz sand and has a mean grain size of 0.23 mm, which is finer than the native sediment. All 

parameters defined by NCAC were met as shown below in Table 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 sediment. The potential volume is estimated at 1.08 Mcy; 

however, the rectangular area defined is purely conceptual and not based on the vibracores. 

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

Characteristic 
Required Borrow 

Site Parameters 

Vibracores 

Y-80 / Y-75 

Fines (<#230) Ò 6% 2.37% 

Sand (>#230 & <#10) - 97.55% 

Granular (>#10 & <#4) Ò 11% 0.08% 

Gravel (>#4) Ò 6% 0.00% 

Calcium Carbonate Ò 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 Figure 5-8. This area shoals with transport of sand from the surrounding beaches. The mean 

grain size is 0.33 mm and an overfill factor of 1.15 was computed. This sediment meets all of the 

NCAC compatibility requirements as listed in Table 5-13. This site contains approximately 

850,000 cy to 1 Mcy of beach compatible material and is expected to provide this volume each 

time the inlet is relocated. 

 

 

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) 

Characteristic 
Required Borrow 

Site Parameters 
Vibracore Z-174 

Fines (<#230) Ò 6% 0.15% 

Sand (>#230 & <#10) - 96.61% 

Granular (>#10 & <#4) Ò 11% 2.40% 

Gravel (>#4) Ò 6% 0.84% 

Calcium Carbonate Ò 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 shown in Figure 

5-9. Since this is a federal navigation project, the requirements for beach compatibility only limit 

the silt content to less than 10%. The characteristics of the sediment in this area meet that 

requirement and are listed in Table 5-14. The USACE Morehead City Harbor DMMP estimates 

that the Outer Harbor is shoaling at a rate of 1.2 Mcy per year (2012). Depending on the shoaling 

rates, there could be between 228,000-635,000 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. 

 

 

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) 

Characteristic 
Required Borrow 

Site Parameters 

Morehead City 

Outer Harbor  

Fines (<#230) Ò 6% <1% 

Sand (>#230 & <#10) - Not Reported 

Granular (>#10 & <#4) Ò 11% Not Reported 

Gravel (>#4) Ò 6% 6.40% 

Calcium Carbonate Ò 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 presented in Table 5-15. The total non-renewable 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 purposes. These renewable borrow areas could potentially provide approximately 

25,130,000 cy over 50 years, as shown in Table 5-16. 

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

Ar ea Section Volume 
Dr edging 

Fr equency 

50 yr  

Total 

volume MHC Outer 

Harbor 

Cutoff+Range A 

to STA 110 

400,000 cy 

(assumed) 
1 years 20,000,000 

Bogue Inlet 
Inlet Relocation 850,000 cy 10 years 4,250,000 

AIWW Crossing 44,000 cy 2.5 years 880,000 

Totals: 25,130,000 

 

Therefore, if all mentioned sources are incorporated (upland, AIWW, offshore, and inlets) 

approximately 50,253,057 cy of material could be available and would meet, or come very 

close to meeting, the 50 year sediment need of 46.8 to 51.6 Mcy which includes background 

erosion, storm erosion, and potential sea level change. The total volume available when the 

renewable and non-renewable sources are combined is tabulated in Table 5-17. 
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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 the BBMBNP was completed in 2012, the Post-Irene (2013) and 

Post-Florence Phase I (2019), Phase II (2020), and Phase III (2021) projects have occurred which 

used the new and old ODMDS as sediment sources. Therefore, given a post-Irene placement 

volume of 965,011 cy, a post-Florence Phase I placement volume of 975,647 cy, a post-Florence 

Phase II placement volume of 2,022,807 cy, and a post-Florence Phase III placement volume of 

2,030,991 cy it is estimated that approximately 16,459,101 cy of the original 22,453,557 cy of 

offshore material remains available for future projects, with a total volume availability of 

46,289,592 cy amongst all potential sediment sources. 

5.9 Nearshore Berm West 

While the initial BBMBNP identified sand resources that could potentially meet the 50-yr project 

volume needs, the practicality, both from a dredging technology limitation and economic 

feasibility perspective, and timeliness of using some of the resources (i.e. inlets) 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 inclusion in the BBMBNP. After an 

extensive search within Onslow Bay which included multibeam bathymetry, side scan sonar, and 

sub-bottom profiler data collection, it was decided to pursue more detailed exploration of the 

nearshore berm west, located adjacent to the MCH entrance channel, offshore of Fort Macon. Since 

the USACE began placing sand in this area in 1995, approximately 11 Mcy of material has been 

placed within 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 multibeam bathymetry, geophysical data (side scan sonar & sub-bottom profiler), 

and geological data (vibracores) were collected and analyzed for compatibility within the original 

extents. The County is currently in the process of pursuing a modification of the 50-year USACE 

and Coastal Area Management Act (CAMA) permits to include the nearshore berm west in the 

potential borrow sources. It is hoped that this area will be self replenishing in that removal of 

material by the County will free up additional space for USACE disposal. Figure 5-10 presents an 

overview of the location and data collection efforts for the nearshore berm west. It should 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 explanation of local 

municipal taxes and how these funds (both County and local) are to be used and are sufficient for 

the BBMBNP to maintain the project. 

6.1 County Occupancy Tax 

6.1.1 Occupancy Tax History 

The Shore Protection Office is funded 100% by the portion of the Countyôs occupancy tax 

legislatively mandated for beach nourishment, which was instituted in 2001 via SL 2001-381 and 

after several changes related to a proposed convention center (SL 2005-120, SL 2007-112), is now 

codified as SL 2013-223. The remaining fund balance at the conclusion of each fiscal year is 

permitted to accrue in a reserve account, commonly referred as the ñBeach Fundò in an effort to 

finance some of the large-scale shore protection projects and efforts. The Countyôs occupancy tax 

rate was established at 5% overall rate via the enacting legislation (SL 2001-381) and the revenues 

were previously split 50-50 between beach nourishment and the Tourism Development Authority 

(TDA), representing a 2.5% overall collection rate for both the TDA and beach nourishment. The 

collection rate was 3% prior to SL 2001-381. Beginning in FY 2010-11 as stipulated in SL 2007-

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

2%, which effectively changed the cost share from 50%-50% to 60%-40%. Several years later, 

new changes in the occupancy tax law were codified in SL 2013-223, which amended SL 2007-
















