
CRC-25-23 

April 14, 2025 

MEMORANDUM 

TO:   Coastal Resources Commission  
FROM:  Ken Richardson 
SUBJECT:  Town of Ocean Isle Beach - Beach Management Plan 

The Town of Ocean Isle Beach ("Town") submitted its Beach Management Plan (BMP) on April 
3, 2025, and is requesting Coastal Resources Commission (CRC) approval under 15A NCAC 7J 
.1200 Beach Management Plan Approval Procedures.  The Town is currently implementing a 
beach management plan in accordance with 15A NCAC 7J .1201(d) and 15A NCAC 7J .1201(e) 
to ensure a 30-year design life.  The public comment period remains open until April 19, 2025; 
therefore, comments are not included in this version of the BMP.  However, they will be provided 
to the Commission before the April meeting and incorporated into the Town’s final BMP. 

Authorized by Congress in 1966 (House Document Number 511, 89th Congress, 2nd Session), 
the Ocean Isle Beach federal storm damage reduction project design includes a dune with a crest 
width of 25 feet at an elevation of +8.5 feet NAVD88 covering 5,150 feet of the beach, a 4,200-
foot transition on the east end, and a 2,800-foot transition on the west end, for a total project 
length of 17,150 feet. The east and west transitions have a variable width berm at an elevation 
of +6.0 feet NAVD88. 

The Town's Pre-Project Vegetation Line marks the position of the vegetation line as of June 27, 
1998, spanning 3.25 miles of the Town’s 5.5-mile oceanfront shoreline.  The CRC initially 
approved the Town's Static Line Exception on January 25, 2010, with reauthorizations following 
on December 17, 2016, and February 12, 2020.   

This is the first BMP submitted by a Town transitioning from a CRC approved Static Line 
Exception to a CRC approved Beach Management Plan.  You may recall that the BMP also 
requires: 1) identification of sediment volumetric triggers (historic and projected losses from 
erosion/storms) used to establish when the next maintenance project is needed, 2) inclusion of 
public comments collected by the Town, and (3) identification of financial resources specifics. 
The approval process defined in Rule 15A NCAC 07J.1204(b) requires that the Commission 
review a Beach Management Plan (15A NCAC 07J .1203) to approve and/or renew its findings 
for the conditions outlined in 15A NCAC 07J .1201(d) through (e). Specifically, the Town is 
required to show the following: 



 

 
 

 
1. A review of all historical beach fill projects in the area proposed in the Beach 

Management Plan. 
2. A review of maintenance plans needed to achieve a design life of no less than 30 years 

of shore protection.  
3. Documentation showing the location and volume of compatible sediment necessary to 

construct and maintain the project over its design life.  
4. Identification of the financial resources or funding sources to fund the project over its 

design life.  
5. Public comments received on the draft plan at the local level.  

 
 
If approved, 15A NCAC 07H.0306(a)(9) would apply to proposed development projects 
along the affected area of the Town and continue to allow setbacks to be measured from the 
Vegetation Line instead of the Pre-Project Vegetation Line defined in Rule 15A NCAC 
07H.0305(a)(6). 
 
After the initial BMP is approved, subsequent renewals may be requested every five years. 
Should the Town choose not to seek a future renewal, the regulatory benefits afforded by a 
CRC-approved approved BMP, including the ability to measure setbacks from the vegetation 
line, would expire. Consequently, the Town would revert to using the Pre-Project Vegetation 
Line as the measurement line for the determination of oceanfront development setbacks. 
 
DCM staff have reviewed the Town’s BMP and verified that the conditions in 15A NCAC 
07J.1201 have been met, and recommends that the Commission approve the Town’s Beach 
Management Plan. 
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ATTACHMENT A: 15A NCAC 07J.1201 – Beach Management Plan Approval 
 
 
 

SECTION .1200 – BEACH MANAGEMENT PLAN APPROVAL PROCEDURES 
  
15A NCAC 07J .1201       BEACH MANAGEMENT PLAN APPROVAL 
(a)  A petitioner subject to a pre-project vegetation line pursuant to 15A NCAC 07H .0305 may petition the Coastal 
Resources Commission to approve a Beach Management Plan in accordance with the provisions of this Section. A 
"petitioner" shall be defined as: 

(1)           Any local government; 
(2)           Any group of local governments involved in a regional beach fill project; or 
(3)           Any qualified homeowner's association defined in G.S. 47F-1-103(3) that has the authority to 

approve the locations of structures on lots within the territorial jurisdiction of the association, and 
has jurisdiction over at least one mile of ocean shoreline. 

(b)  A petitioner shall be eligible to submit a request to approve a Beach Management Plan after the completion of 
construction of the initial large-scale beach fill project(s) as defined in 15A NCAC 07H .0305 that required the creation 
of a pre-project vegetation line(s). For a pre-project vegetation line in existence prior to the effective date of this Rule, 
the award-of-contract date of the initial large-scale beach fill project, or the date of the aerial photography or other 
survey data used to define the pre-project vegetation line, whichever is most recent, shall be used in lieu of the 
completion of construction date. 
(c)  A Beach Management Plan applies to all pre-project vegetation lines within the Ocean Hazard Area of the 
petitioner's jurisdiction. 
(d)  A complete Beach Management Plan shall consist of a comprehensive document with supporting appendices and 
data that includes the following: 

(1)           A review of all beach fill projects in the area of the Beach Management Plan including the initial 
large-scale beach fill project associated with the pre-project vegetation line, subsequent maintenance 
of the initial large-scale project(s), and beach fill projects occurring prior to the initial large-scale 
projects(s). To the extent historical data allows, the summary shall include construction dates, 
contract award dates, volume of sediment excavated, total cost of beach fill project(s), funding 
sources, maps, design schematics, pre-and post-project surveys, and a project footprint; 

(2)           A review of the maintenance needed to achieve a design life of no less than 30 years of shore 
protection. The plan shall include anticipated maintenance event volume triggers and schedules, 
long-term volumetric sand needs, annual monitoring protocols, an analysis of the impacts or any 
erosion control structures, and any relevant maps, tables, diagrams, studies, or reports. The plans 
and related materials shall be designed and prepared by the U.S. Army Corps of Engineers or persons 
meeting applicable State occupational licensing requirements for said work; 

(3)           Documentation, including maps, geophysical, and geological data, to delineate the planned location 
and volume of compatible sediment as defined in 15A NCAC 07H .0312 necessary to construct and 
maintain the large-scale beach fill project defined in Subparagraph (d)(2) of this Rule over its design 
life. This documentation shall be designed and prepared by the U.S. Army Corps of Engineers or 
persons meeting applicable State occupational licensing requirements for said work; and 

(4)           Identification of the financial resources or funding sources necessary to fund the large-scale beach 
fill project, over the project design life, such as a dedicated percentage of occupancy taxes, special 
tax districts, or anticipated federal funding. 

(e)  Public Comment Requirements. The local jurisdiction shall provide an opportunity for public comments on the 
Beach Management Plan prior to submission to the Coastal Resources Commission for approval. Written comments 
on the Beach Management Plan shall be submitted by the local jurisdiction to the Division along with the request to 
approve the Beach Management Plan. 
(f)  A request to approve a Beach Management Plan shall be submitted to the Director of the Division of Coastal 
Management, 400 Commerce Avenue, Morehead City, NC 28557. Written acknowledgement of the receipt of a 
completed request, including notification of the date of the meeting at which the request will be considered by the 
Coastal Resources Commission, shall be provided to the petitioner by the Division of Coastal Management. 



 

 
 

(g)  The Coastal Resources Commission shall consider a request to approve a Beach Management Plan no later than 
the second scheduled meeting following the date of receipt of a complete request by the Division of Coastal 
Management, except when the petitioner and the Division of Coastal Management agree upon a later date. 
  
History Note:        Authority G.S. 113A-107; 113A-113(b)(6); 113A-124; 

Eff. March 23, 2009; 
Amended Eff. April 1, 2016; 
Readopted Eff. September 1, 2021; 
Amended Eff. August 1, 2022. 
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1 INTRODUCTION 
The Town of Ocean Isle Beach (Town) is located on a coastal barrier island along the Atlantic Ocean 
on the coastline of Brunswick County in southeastern North Carolina (Figure 1). The island is 
situated midway between the metropolitan cities of Wilmington, NC and Myrtle Beach, SC.  
Spanning approximately 5.5 miles, Ocean Isle Beach is oriented in an east/west direction with 
Shallotte Inlet located along its eastern end and Tubbs Inlet at its western end.  The island has a 
year-round resident population of approximately 930, with a seasonal population of more than 
25,000.   
 

 
Figure 1.  Location of Ocean Isle Beach, NC 

 
In accordance with 15A NCAC 07H .0305 (North Carolina Administrative Code), a static vegetation 
line was established along 3.25 miles of oceanfront shoreline fronting the Town of Ocean Isle 
Beach following the construction of the federally authorized Coastal Storm Risk Mitigation (CSRM) 
project in 2001.  The static vegetation line on Ocean Isle Beach was based on the shoreline as it 
appeared in June 1998, using aerial orthophotography, per 15A NCAC 07H .0305(a)(6). This was 
done to account for the landward relocation of the vegetation line caused by Hurricane Floyd in 
1999. In 2009, the North Carolina Coastal Resources Commission (CRC) amended its rules to allow 
communities with static vegetation lines to apply for a static vegetation line exception.  The Town 
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applied for and received an exception from the static vegetation line in accordance with 
procedures outlined in 15A NCAC 07J.1201 from the CRC on January 25, 2010. A second exception 
from the static line was subsequently applied for and approved on December 17, 2016. Five years 
later, in February 2020, the Town received its third exception from the static vegetation line.   
   
In 2022, the North Carolina Coastal Resources Commission (CRC) implemented rule changes that 
redefined the "static vegetation line" as the "pre-project vegetation line".  Further, the changes 
replaced the Static Line Exception policy with a more flexible, long-term management approach 
that encourages proactive, comprehensive beach management instead of focusing only on 
development restrictions.  This new approach, as defined within 15A NCAC 07J .1201, allows a 
town to develop a Beach Management Plan (BMP) to request an exception from the pre-project 
vegetation line.  Figures 2a-2f depict the location of the 1998 Pre-Project Vegetation Line spanning 
the length of the 3.25-mile CSRM project on Ocean Isle Beach. 
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Figure 2a.  Pre-Project Vegetation Line on Ocean Isle Beach 
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Figure 2b.  Pre-Project Vegetation Line on Ocean Isle Beach 
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Figure 2c.  Pre-Project Vegetation Line on Ocean Isle Beach 
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Figure 2d.  Pre-Project Vegetation Line on Ocean Isle Beach 
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Figure 2e.  Pre-Project Vegetation Line on Ocean Isle Beach 
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Figure 2f.  Pre-Project Vegetation Line on Ocean Isle Beach 
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2 HISTORY OF SHORELINE MANAGEMENT 
Over the years, several shoreline management initiatives have been implemented that serve to 
protect the Town’s homes, businesses, and infrastructure from storm damage.  These include the 
federally authorized CSRM project, the 2022 Shoreline Protection Project (terminal groin and 
accretion fillet), the East End Dune Project, and placement of beach fill along the east end of the 
island.  This section serves to describe the history of these various projects.   
 
In 2016, the Town obtained CAMA Major Permit #125-16 and Department of Army Individual 
Permit #SAW-2016-01642 which grants the Town the ability to construct a beach nourishment 
project and dune construction project along the majority of its oceanfront shoreline including the 
entirety of the CSRM project area.  With these permits in place, should the USACE be unable to 
implement a CSRM maintenance event, the project may be constructed under the Town’s permits.   
 

2.1   Federal CSRM Project 
The Brunswick County Beaches, NC Federal Storm Damage Reduction Project, later referred to as 
the “Coastal Storm Risk Management Project” or CSRM Project, was authorized by the 1966 Flood 
Control Act (H.D. 511, 89th Congress, 2nd session).  This project, which includes a portion of the 
Town’s oceanfront shoreline, was designed and constructed by the by the United States Army 
Corps of Engineers (USACE).  The project encompassed 17,100 feet (3.25 miles) of the Town’s 
shoreline beginning at Shallotte Boulevard (USACE baseline station 10+00) on the east and extends 
to a point approximately 3,700 feet west of the Ocean Isle Beach Pier & Arcade (USACE baseline 
station 181+00) (Figure 3).   
 
The CSRM project design includes a dune with a crest width of 25 feet at an elevation of +8.5 feet 
NAVD88 covering 5,150 feet of the beach from station 51+50 (located just west of Raleigh St.) to 
station 103+00 (located about halfway between Raeford St. and Lagrange St.).  The dune is fronted 
by a 50-foot-wide berm at elevation +6.0 feet NAVD88, and to the west a 2,600 foot long 50-foot-
wide berm only section from station 103+00 to station 129+00 (Tarboro St.) followed by a 25-foot-
wide berm only section from station 129+00 to station 153+00 (located about halfway between 
Clinton St. and Oxford St.).  The design also includes a 4,200-foot transition on the east end, and a 
2,800-foot transition on the west end, for a total project length of 17,150 feet.  The east and west 
transitions have a variable width berm at an elevation of +6.0 feet NAVD88.  Figure 4 shows a 
schematic of the project showing the extent of the various design sections and the transitions.     
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Figure 3.  Authorized limits of the Ocean Isle Beach Storm Damage Reduction Project 

 

 
Figure 4.  Schematic of the Ocean Isle Beach CSRM project 
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The westernmost 9,400 feet of the Town’s shoreline was not included in the federal project as this 
area was fronted by an established dune system at the time the initial feasibility study was 
conducted and thus was determined to be stable during the project formulation.  The extreme 
eastern end of Ocean Isle Beach between Shallotte Boulevard and Shallotte Inlet was not included 
in the federal project due to predicted high rates of loss that would occur from a beach fill placed 
in this area.  Based on the USACE economic evaluation, the cost of protecting the extreme east 
end of the island exceeded the value of the development and infrastructure it would protect and 
was therefore excluded from the federal CSRM project.   
 
The initial construction of the CSRM project occurred between March and May 2001 and involved 
the placement of 1,952,600 cubic yards of material.  This initial construction volume included 3-
years of advanced maintenance fill.  The material was obtained from the borrow area located in 
Shallotte Inlet (Figure 5).  The Shallotte Inlet borrow area was also designated as a source for future 
maintenance of the CSRM project, which, according to the USACE’s project planning, was 
scheduled to occur every three years.  Based on USACE estimates at the time, 300,000 cubic yards 
(100,000 cubic yards/year) of advanced maintenance fill would be needed for each maintenance 
event. 
 

 
Figure 5.  Location of the federally authorized Shallotte Inlet Borrow Area. 

 
The total cost of the initial CSRM event was $5,135,338.00, or $2.63/cubic yard of material.  The 
project is funded through a cost-sharing arrangement between federal and non-federal entities. 
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Specifically, the federal government covers 65% of the project costs, while the remaining 35% is 
the responsibility of the Town (the non-federal sponsor).  Historically, the Town has received funds 
from the State of North Carolina to support 50% of the non-federal costs.  Therefore, the Town 
contributed a total of 17.5%, or $898,684, for the construction of the 2001 CSRM Project. 
 
2.1.1 Maintenance of the Federal CSRM Project 
Since the initial construction, Ocean Isle Beach has been nourished five times by the USACE.  The 
Shallotte Inlet Borrow Area was used as the source for fill material for each of these events.  
Although the maintenance interval established by the USACE during its project formulation was 
three years, the initial project was not maintained until nearly six years after the completion of the 
initial project construction and subsequent maintenance events have occurred on a 3 or 4-year 
interval.  The following includes details on each of the five maintenance events: 
 

• The first periodic nourishment operation was accomplished between November and 
December 2006.  The project entailed the placement of 540,347 cubic yards of material 
between stations 10+00 and 72+00 (Shallotte Blvd. to approximately Southport St.).  The 
cost of the event was $2,019,176.26, or $4.94/cy with the Town contributing $353,356 to 
the total. 
 

• The second periodic nourishment operation occurred between April and May 2010 and 
involved the placement of 509,200 cubic yards of material between Stations 10+00 and 
120+00 (Shallotte Blvd. to just east of Concord St.).  The cost of the event was 
$5,923,077.00, or $7.00/cy with the Town contributing $1,036,539 to the total. 
 

• The third periodic nourishment operation was completed in April 2014 with the placement 
of approximately 800,000 cubic yards of material between stations 10+00 and 90+00 
(Shallotte Boulevard to Leland St.). The cost of the event was $7,045,750.00, or $8.81/cy 
with the Town contributing $1,233,006 to the total. 

 
• The fourth periodic nourishment operation was completed in April 2018 with the 

placement of approximately 350,000 cubic yards of material between stations 10+00 and 
59+00 (Shallotte Boulevard to Approximately 300 ft. east of Sanford St.). The cost of the 
event was $3,293,316.00, or $8.92/cy with the Town contributing $526,330 to the total. 

 
• The fifth periodic nourishment operation was completed in April 2022.  The Town’s 

federally authorized Coastal Storm Risk Management (CSRM) project was constructed in 
tandem with the beach fill component of the Town’s Shoreline Protection Project (terminal 
groin) and involved the placement of 484,211 cy of beach compatible sand from the west 
of the accretion fillet to Station 80+00 (approx. 250 ft west of Goldsboro St.). The cost of 
the event was $7,560,688, or $15.61/cy with the Town contributing $1,323,120 to the 
total. 
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The available drawings and figures depicting the plans, cross sections and pre/post construction 
photos from the first four maintenance events are provided in Appendix A, while the complete set 
of construction drawings associated with the fifth maintenance event is provided in Appendix B.    
 

2.2   East End Shoreline Protection Project 
Between November 2021 and April 2022, the Town constructed their “Ocean Isle Beach East End 
Shoreline Protection Project” which entailed two components:  1) the construction of a rubble 
mound terminal groin and 2) the pre-filling of an accretion fillet using beach fill (Figure 6).  The 
primary purpose of the project was to provide a stable beach configuration (increased beach 
width) east of the Federal CSRM project.  Specifically, the project along with the maintenance of 
the CSRM project served to help stabilize 3,214 linear feet of oceanfront shoreline between the 
terminal groin at Station -2+00 to an area just east of Highpoint Street at Station 30+00.    
 

 
Figure 6.  Location of the terminal groin and associated beach fill located on the eastern portion of Ocean Isle Beach 
 
The accretion fillet component of the East End Shoreline Protection Project was constructed in 
March 2022 and contained a variable width berm at a crest elevation of +6.0 ft. NAVD88 along 
3,214 feet of the Town of Ocean Isle Beach’s oceanfront shoreline.   The accretion fillet included 
placement of 272,936 cy of beach compatible sand, which equates to an average fill density of 
approximately 85 cy/ft.  The volume placed was designed to provide enough sand to stabilize the 
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shoreline while the shoreline reaches equilibrium in response to the construction of the terminal 
groin.  Sand used to construct the accretion fillet was dredged from within the federal borrow area 
in Shallotte Inlet by Norfolk Dredging Company under contract with the USACE as part of the 2022 
CSRM maintenance event.  See Appendix B for the complete set of construction drawings 
associated with the 2022 CSRM maintenance event which includes the design for the fill within 
the accretion fillet associated with the Town’s 2022 Shoreline Protection Project.   
 
The terminal groin structure was designed to retain sediment along the east end of the Town’s 
developed oceanfront shoreline while reorienting the shore alignment comparable to that of the 
Federal CSRM Project.  The construction of the 1,050 ft-long terminal groin component of the 
Town’s Shoreline Protection Project began in November 2021 and was completed in April 2022.  
The 750-foot rubblemound portion of the terminal groin was constructed to a crest elevation of 
+4.9 ft. NAVD with loosely placed armor stone on top of a 1-foot-thick marine mattress foundation.  
Approximately 20,664 tons of armor stone were used to construct the rubblemound terminal 
groin structure.  The rubblemound structure was constructed with two sizes of stone: Size B (3.1 
to 5.1 tons) and Size A (5.5 tons to 8.9 tons).  The landward 500 feet of the groin was constructed 
with Size B stone and the seaward 250 feet was constructed with Size A stone.  The 300-foot shore 
anchorage section was constructed with steel sheet piles topped with a 2 ft. wide concrete cap.  
This shore anchorage section maintained an elevation of +4.9 feet NAVD88 for a distance of 130 
feet extending from the landward end of the rubblemound section and was reduced to +4.5 feet 
NAVD88 for the remaining 170 feet.  Figure 7 shows the cross-section of the terminal groin 
structure design template. With the construction of the terminal groin and the re-oriented shore 
alignment, the Ocean Isle Beach East End Shoreline Protection Project, the erosion rate on the 
east end of Ocean Isle Beach is expected to slow, given a reduction in the influence of Shallotte 
Inlet on sediment transport within the project area.  In order to minimize potential impacts to the 
shoreline east of the structure, the design required that the rubblemound portion of the structure 
be constructed with loosely placed armor stones (no core) to create voids between the stones 
which would allow some sediment to pass through the structure.  Also, in order to allow sediment 
to pass over the structure the crest elevation of the structure was designed to be approximately 
1-foot below the natural beach elevation within the area.  Furthermore, with the terminal groin in 
place, it is anticipated that the rates of erosion along the oceanfront shoreline west of the terminal 
groin will be reduced to a point in which the nourishment interval for the CSRM project (time 
between maintenance events) will be extended, thus resulting in a reduction of potential 
environmental impacts and resulting in cost savings for the Town and other cost share partners.  
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Figure 7.  Cross-section of the terminal groin structure design template. 

 
2.3   East End Dune Project 

In 2025, the Town constructed a dune project to help bolster the protection afforded by the CSRM 
project and the East End Shoreline Protection project. The construction of the East End Dune 
Project consisted of placing approximately 11,100 cy of beach compatible material along 
approximately 3,500 linear feet of beach spanning from Station 0+00 (just west of the terminal 
groin) to Station 35+00 (just west of Highpoint Street).  This project was constructed to provide 
additional fortification from storm and flood damage along the east end of the island following 
the construction of the 2022 Shoreline Protection Project.   
 
The dune design includes a 10-foot-wide crest with a varying elevation of +11.5 ft. NAVD88 and 
+12.5 ft NAVD88 and 1V:4H front and back side slopes (Figure 8).  The new dunes will be planted 
with native vegetation and sand fencing will be installed.  The project also involves placement and 
grading of material to raise the elevation of the existing vehicle cross-over at the 4th St. beach 
access. The material used to construct the new dunes were obtained from a permitted upland 
sand mine and transported via dump trucks from the mine to the project site.  See Appendix D for 
the project’s construction drawings.   
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Figure 8.  Cross section view of the proposed dune and typical berm template. 

 
2.4   Beneficial Use Placement Along the East End 

In addition to the beach fill placed by the USACE within the confines of the Town’s CSRM project, 
the USACE has periodically deposited material dredged during the maintenance of the Atlantic 
Intracoastal Waterway (AIWW) at the intersection with Shallotte Inlet (Shallotte Inlet Crossing) 
and at the intersection of the Shallotte River (Shallotte River Crossing).  The majority of this 
material has been deposited within the area fronting the development east of Shallotte Boulevard 
(i.e., outside the limits of the federal project) (Figure 9).  Table 1 below details the available 
information from beneficial use placement events since 2016. 
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Figure 9.  USACE Navigation maintenance material placed east of the terminal groin along the inlet shoreline (Photo 

taken 2/22/23) 
 

Table 1.  Recent USACE navigation dredging events in proximity to Ocean Isle Beach 
Date Dredge Area Placement Area Volume Placed 

March 2017 Shallotte Inlet Crossing 2+00 to 18+00 39,200 
March 2021 Shallotte Inlet Crossing 2+00 to 18+00 49,800 

February 2023 Shallotte Inlet Crossing & 
Shallotte River Crossing -5+00 to -20+00 72,000 

 
Along with the placement of beneficially reused dredged material along the east end by the 
USACE, the Town sponsored the placement of beach fill material along the east end of the island 
as well in 2007.  During that project, the Town placed 155,000 cubic yards between stations -3+00 
and 17+00 (near Charlotte St.).  Of this volume, approximately 115,000 cy of the fill was placed 
between stations 10+00 and -3+00, which was outside the authorized limits of the Federal project.  
This project was constructed to attempt to address the chronic erosion occurring along the east 
end, with beach nourishment alone. The project cost the Town $720,000 (including the cost of 
permitting). As a result, the Town determined continued nourishment of this portion of its 
oceanfront was not an economical measure to mitigate erosion. 
 

3 MONITORING AND PROJECT PERFORMANCE 
 

3.1   Monitoring Protocol 
Historically, the USACE has conducted beach profile surveys along the portion of the Town 
included within the federal project.  Initially these surveys were conducted annually, and two 

Area of navigation maintenance sand placement just east of the terminal groin 
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monitoring reports were prepared by the USACE in the first 2 years following the initial federal 
project in 2001.  However, the USACE survey frequency has been reduced due to federal funding 
shortfalls.  The recent USACE survey frequency has been limited to a pre-construction survey every 
3 to 4 years to allow for the design of periodic nourishment events.   
 
In 2013, the Town initiated a contract with McKim & Creed to collect beach profile data to assess 
the portions of the Town’s beach outside of the federal project area.  This monitoring 
encompassed the eastern 5,000 ft. of beach and inlet shoreline from Stations -30+00 to 20+00 
and the western 10,000 ft. of beach from stations 170+00 to 270+00 (Figure 10).  These data 
allowed CPE to monitor the shoreline and volume changes along the historically dynamic east end 
of the island and assisted with the design and alternative analysis associated with the terminal 
groin project.  In addition, data collected along the western 10,000 ft. of the Town’s beach, from 
stations 170+00 to 270+00, was used by CPE to determine changes occurring along this portion of 
the Town in an effort to better understand the shoreline change and volume change taking place 
west of the federal project.  This monitoring was modified following the construction of the 
terminal groin to include the entire Ocean Isle Beach shoreline as well as the western 10,000 feet 
of shoreline on Holden Beach. 
 
As a condition of the terminal groin project, the Town has implemented a robust long-term 
monitoring program designed to assess the performance of the island’s oceanfront shoreline and 
beyond and is inclusive of the footprints of the CSRM project, the 2022 Shoreline Protection 
Project, and the East End Dune Project.  Specifically, and as stated in the Town of Ocean Isle 
Beach’s Shoreline and Inlet Management Plan (Plan) (CPE-NC, 2016), the Plan includes the 
acquisition of beach profile survey data covering 27,000 feet of shoreline on Ocean Isle Beach and 
10,000 feet of shoreline on the west end of Holden Beach (Figures 10 and 11), inlet radial profiles 
around the east and west shoulders of Shallotte Inlet (Figure 12), hydrographic survey of the inlet 
(Figure 13), and the acquisition of aerial imagery.  Beach profile surveys, which are spaced at 500-
foot intervals along the beach from the USACE baseline to a distance of at least 2,500 ft. offshore 
or to a depth of approximately -30 ft. NAVD88, are performed approximately every six months; 
once in the fall and once in the spring.  The inlet radial profiles and the hydrographic survey of 
Shallotte inlet and shoals are conducted once each year during the spring.  These surveys are 
supplemented with the acquisition of aerial imagery of the inlet and the terminal groin project 
area annually in the spring. 
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Figure 10.  OIB Annual Monitoring Profiles (2013 to 2021). 

 

 
Figure 11.  OIB and Holden Beach Annual Monitoring Beach Profiles. 
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Figure 12  Shallotte Inlet – Inlet Shoreline Monitoring Radial Profiles. 

 

 
Figure 13.  Shallotte Inlet Hydrographic Survey Area 
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Performance of the Ocean Isle Beach and Holden Beach oceanfront shorelines was determined 
based on an analysis of two metrics: 1) linear shoreline changes and 2) volumetric changes.  Linear 
shoreline change was measured at each station based on the position of the Mean High Water 
(MHW) (+1.8 ft. NAVD88) contour during each survey event.  Volumetric change was measured at 
each monitoring station from the baseline seaward to a depth of -18 ft. NAVD88 during each 
survey.  The survey data from the inlet radial profiles was not used in the shoreline change or 
volumetric change analyses due to the variable/erratic nature of the changes within this area. 
 
In addition to the linear shoreline change and volumetric change analyses, established shoreline 
change thresholds for the Ocean Isle Beach and Holden Beach ocean-facing shorelines and 
established inlet shoreline thresholds for the east and west shoulders of Shallotte Inlet were 
developed to assess whether unanticipated shoreline changes occurred and could be attributed 
to the construction of the Shoreline Protection Project.   
 
In addition to the spring and fall beach profile monitoring surveys, the Plan also requires that a 
hydrographic survey of Shallotte Inlet and the acquisition of high-resolution aerial imagery of the 
Shallotte Inlet area is to be conducted during each spring event.  The hydrographic survey limits 
cover the area within the inlet from approximately Station 400+00 on Holden Beach to Station 
0+00 on Ocean Isle Beach and from the confluence of the inlet with the AIWW seaward to the         
-30-foot NAVD88 depth contour in the ocean.  The hydrographic survey is used to document the 
post-construction condition of the borrow area, ebb shoal configuration, and the deep-water 
channel location.  The aerial images are used to help document changes to the extent of the 
shorelines on the east and west shoulders of the inlet over time.   
 
Analysis of the beach profile survey data has been used to determine the recent and long-term 
shoreline and volumetric changes as well as any erosional/accretional trends or patterns between 
the surveys.  Table 2 provides a summary of the survey events to date.  
 

Table 2.  Summary of Survey Events 

Survey Date Stations Surveyed 

June 2022 (Baseline) -35+00 to 270+00 (OIB) and 300+00 to 425+00 (HB) 
December 2022 0+00 to 270+00 (OIB) and 300+00 to 400+00 (HB) 

May 2023 -35+00 to 270+00 (OIB) and 300+00 to 425+00 (HB) 
November 2023 0+00 to 270+00 (OIB) and 300+00 to 400+00 (HB) 

May 2024 -35+00 to 270+00 (OIB) and 300+00 to 425+00 (HB) 
November 2024 0+00 to 270+00 (OIB) and 300+00 to 400+00 (HB) 

 
Survey data collected in June 2022 serves as a baseline and is used in comparison with the most 
recent survey data to determine the long-term changes within the monitoring areas.  In this 
instance, the November 2024 data is the most recent survey.  Recent changes are determined 
based on a comparison between the two most recent surveys, in this case May 2024 and 
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November 2024.  These two time periods will be referred to as "long-term" and “recent” 
monitoring periods, respectively, in the report.   
 
In order to capture spatial variations along the Town’s oceanfront shoreline, the Ocean Isle Beach 
monitoring area has been subdivided into five (5) segments based on shoreline and volumetric 
change trends observed in the monitoring data.  The segments, from east to west, are defined in 
Table 3 and shown in Figure 14.    
 

Table 3.  OIB Monitoring Segments 
Monitoring 
Segments 

Geographic Extent Baseline Stations 

OIB Inlet Radial profiles on west side of Shallotte Inlet shoreline -35+00 to -5+00 

East Beach Approximate location of the Terminal Groin to Goldsboro Street 0+00 to 80+00 

Central Beach Goldsboro Street to Sea Turtle Path 80+00 to 170+00 

West Beach Sea Turtle Path to Schooner Drive 170+00 to 245+00 

West End Schooner Drive to the end of Ocean Isle W Blvd 245+00 to 270+00 

*Note -The CSRM Project Area is separated into two sections, the Eastern Project Area (stations 10+00 to 80+00) and the Western 
Project Area (stations 80+00 to 181+00). 

 

 
Figure 14.  OIB Shoreline Monitoring Segments. 

 
Beginning at the eastern limits of Ocean Isle Beach, the first shoreline segment is referenced as 
“OIB Inlet" shoreline.  This area is located along the Shallotte Inlet western shoreline and is 
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represented by profiles located between Stations -35+00 (near the end of the spit) through -5+00 
(just east of the terminal groin).  The shoreline within this segment is presently designated as an 
Inlet Hazard Area (IHA) and was excluded from the shoreline change and volumetric analysis due 
to the variable/erratic nature of the changes within the IHA.  Survey data from within this area is 
evaluated each spring based on an inlet shoreline threshold established within the Plan The second 
shoreline segment, designated as “East Beach”, includes an approximate 8,000 ft. long extent of 
oceanfront shoreline along the easternmost developed portion of Ocean Isle Beach between 
Stations 0+00 (adjacent to the terminal groin) and 80+00 (Goldsboro Street).  The shoreline within 
this segment encompasses the terminal groin accretion fillet (Station 0+00 to Station 30+00) as 
well as the domain of the 2022 federal CSRM project that terminated at Station 80+00.  The third 
shoreline segment is referenced as the “Central Beach” and extends approximately 9,000 ft. 
between Stations 80+00 to 170+00 (Sea Turtle Path).  This shoreline segment is also part of the 
extent of the template for the federal CSRM project; however, this portion of the federal CSRM 
project has not required maintenance since the project was initially constructed in 2001.  The 
fourth shoreline segment located immediately west of the federal CSRM project limits is 
referenced as the “West Beach”.  This segment spans approximately 7,500 ft. between Stations 
170+00 to 245+00 (near Schooner Drive.).  The fifth and final shoreline segment designated as 
“West End” spans approximately 2,500 ft. long and is located at the western end of Ocean Isle 
Beach between Stations 245+00 and 270+00 in proximity to Tubbs Inlet.   
 
The Holden Beach monitoring area is subdivided into two (2) segments.  The westernmost 
shoreline segment on Holden Beach is referred to as the “HB Inlet" shoreline.  This area is located 
along the Shallotte Inlet eastern shoreline and is represented by profiles located at Stations 
403+00 through 425+00.  The shoreline within this segment is presently designated as an Inlet 
Hazard Area (IHA) and, like the OIB Inlet segment, is excluded from the shoreline change and 
volumetric analysis due to the variable/erratic nature of the changes within the IHA.  This area, 
however, is evaluated each spring based on an inlet shoreline threshold established within the 
Plan.  The second shoreline segment is located directly to the east of HB Inlet and is designated as 
“Holden Beach”.  This segment spans approximately 10,000 ft. and covers the westernmost 
developed portion of Holden Beach between Stations 300+00 (Sailfish Street) and 400+00 (Ocean 
Blvd. W.).  These two segments, from east to west, are defined in Table 4 and shown in Figure 15. 
 

Table 4.  Holden Beach Monitoring Segments 
Monitoring 
Segments 

Geographic Extent Baseline Stations 

HB Inlet Radial profiles on east side of Shallotte Inlet shoreline 403+00 to 425+00 

Holden Beach Sailfish Street to end of Ocean Blvd W 300+00 to 400+00 
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Figure 15. Holden Beach Shoreline Monitoring Segments. 

 
3.2   Project Performance 

As described in Section 2.1, the CSRM project design includes three (3) different segments, each 
with a slightly different design template.  The largest section extends along the eastern 5,150 feet 
of the main fill footprint (station 51+50 to 103+00) and includes a 50-foot-wide berm at elevation 
+6 ft. NAVD88 and a dune with a 10-foot-wide crest at elevation +8.5 ft. NAVD88 and a 1V:5H back 
slope and a 1V:10 fore slope.  The second segment extends approximately 2,600 feet to the west 
of the previously described section (station 103+00 to 129+00) and includes a 50-foot-wide berm 
only template.  The third segment extends approximately 2,400 feet to the west of the second 
section (station 129+00 to 153+00) and includes a 25-foot-wide berm only template.  The overall 
length of the 3 sections that collectively make up the main fill section is 10,150 ft.  In addition to 
the main fill section, the project includes a 4,200-foot-long taper on the east end of the main fill 
section and a 2,800-foot-long taper on the west end for an overall length of 17,150 ft.  It should 
be noted that no changes have been made to the CSRM design template since it was initially 
constructed in 2001.   
 
As previously mentioned, the CSRM project has been periodically renourished five times by the 
USACE on an approximate 4-year maintenance interval using the Shallotte Inlet Borrow Area.  
However, since the initial construction, the western 6,100 feet of the CSRM project has performed 
exceptionally well and has not required any periodic nourishment.  While this section of the 
project has experienced some losses over time, the losses have not compromised the level of 
protection provided by the beach fill design template.  In contrast, the eastern 8,000 feet of the 
project area has experienced erosion rates that have warranted nourishment during all of the 
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periodic maintenance events.  Given the fact that renourishment has not been required along the 
western portion of the project since the initial construction, the following project performance 
discussion refers separately to performance along the eastern section of the project (station 
10+00 to 80+00) and the western section of the project (station 80+00 to 181+00).   
 
3.2.1 Eastern CSRM Project Area (Station 10+00 to 80+00) 
As discussed in Section 2.2, in 2022, the Town completed their East End Shoreline Protection 
Project, which included the construction of the terminal groin and re-orienting the shoreline 
between the terminal groin and station 30+00 and slowing erosion rates along this stretch.  The 
project entailed the construction of a 1,050-foot-long terminal groin and an accretion fillet that 
placed 272,936 cy of fill west of the terminal groin.  At the same time the Town was constructing 
the East End Shoreline Protection Project, the USACE performed its most recent renourishment of 
the Ocean Isle Beach CSRM Project.  The federal project included the placement of 484,211 cy 
from station 80+00 east to the accretion fillet as shown in Figure 16.   
 

 
Figure 16.  Extents of beach fill placement for the Accretion Fillet and the CSRM Project. 

 
The Town conducts bi-annual beach profile monitoring surveys of the entire Ocean Isle Beach 
oceanfront.  These surveys provide a means of monitoring the performance of the CSRM project, 
the Town’s East End Shoreline Protection Project (terminal groin/accretion fillet), and areas 
outside of these established projects. 
 
As stated above, since 2001, the USACE has routinely conducted periodic maintenance events of 
the CSRM project on an approximate 4-year interval.  In order to assess whether the project is 
performing as expected, the Town’s monitoring efforts include estimating the remaining design 
life of the project as a means to ensure the design template will be maintained throughout the 
duration of the maintenance interval.  The design life estimates assist in forecasting how much 
time remains before the design template may be impacted by erosion.  Accordingly, the design 
life estimate is used as a proxy to determine when the next maintenance event would need to be 
performed in order to preserve the design template.  The remaining design life estimates are 
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determined by calculating the annualized volume rate of change and existing volume in excess of 
the design template at each monitoring station for each monitoring event.   
 
Design life estimates were calculated by dividing the volume of fill remaining in excess of the CSRM 
design template by the volumetric change rates measured between June 2022 and November 
2024 monitoring surveys.  The rates were calculated based on the volume changes above the -8 
ft. NAVD88 contour.  The -8 ft. NAVD88 elevation is generally shared by all the design template 
profiles and provides a means for conducting comparable project design life comparisons between 
the surveys.   
 
As of November 2024, the analysis calculated an average fill volume remaining of 260,500 cy above 
-8 ft. NAVD88, seaward of the design template, between stations 10+00 and 80+00.  Between June 
2022 and November 2024, the long-term volume change rate was calculated to be -132,400 cy/yr. 
over the 2.4-year monitoring period, following the construction of the 2022 CSRM project.  The 
analysis of the volumetric changes for the CSRM project area between stations 10+00 and 80+00 
estimated that this portion of the project has an estimated 2.0 years remaining considering the 
changes above -8 ft. NAVD88.  Figures 17 through 20 provide a depiction of the volume remaining 
seaward of the CSRM project design template, where fill was placed in 2022, compared to the 
conditions surveyed in November 2024 at stations 10+00, 30+00, 50+00, and 70+00.  The February 
2001 survey is also included to show the conditions surveyed prior to the initiation of the CSRM 
project. 
 

 
Figure 17.  Station 10+00 - CSRM Design Template, February 2001 and November 2024 surveys. 
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Figure 18.  Station 30+00 - CSRM Design Template, February 2001 and November 2024 surveys. 

 

 
Figure 19.  Station 50+00 - CSRM Design Template, February 2001 and November 2024 surveys. 
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Figure 20.  Station 70+00 - CSRM Design Template, February 2001 and November 2024 surveys. 

 
3.2.2 Western CSRM Project Area (Station 80+00 to 181+00) 
As previously described, the western portion of the CSRM project area has performed quite well 
since the initial construction.  In fact, the last time renourishment was required anywhere along 
this area was in 2014, and only the portion from station 80+00 to 90+00 required maintenance.   
In order to determine the remaining design life throughout the Western CSRM Project Area, a 
similar analysis was conducted by comparing the volume in excess of the design template with the 
observed erosion rate along this section of the project area.  The volumetric change rate used for 
this analysis along the Western Project Area was -54,100 cy/yr.  The rate was calculated based on 
the volume changes above the -8 ft. NAVD88 contour for the 2.4-year monitoring period between 
June 2022 and November 2024.  The -8 ft. NAVD88 elevation is generally shared by all the design 
template profiles and provides a means for conducting comparable project design life 
comparisons between the surveys.   
 
As of November 2024, the analysis calculated a remaining fill volume of approximately 774,000 cy 
above -8 ft. NAVD88 and seaward of the CSRM design template between stations 80+00 and 
181+00.  Based on the volumetric change rate of -54,100cy/yr above -8 ft. NAVD88, it is estimated 
that the Western CSRM Project Area has an estimated 14.3 years remaining.      
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4 COMPATIBLE SEDIMENT 
 
Over the past several decades, beach-compatible material has been sourced from several sand 
sources to support shoreline nourishment efforts, including the federally authorized Shallotte Inlet 
Borrow Area and the Atlantic Intracoastal Waterway (AIWW) Shallotte Inlet Crossing.  All material 
utilized for these projects has been in full compliance with the State of North Carolina’s sediment 
compatibility standards, as outlined in 15A NCAC 07H .0312.  Based on the proposed interval 
between nourishment events, these designated sand sources are expected to provide an adequate 
volume of material to support future nourishment efforts, ensuring the long-term stability and 
sustainability of the beach.  This section provides an overview of the characteristics of the native 
beach sand and the material that may be used as beach fill within the footprint of the CSRM 
project.  
 

4.1   Native Beach  
North Carolina's sediment criteria for beach nourishment, outlined in 15A NCAC 07H .0312, 
ensures that sediment used a beach fill closely matches the native beach material to maintain 
environmental integrity and project effectiveness.  Before placement, the recipient beach must 
be thoroughly analyzed by collecting sediment samples to determine baseline characteristics such 
as grain size distribution and composition.  Compatibility standards require that fine-grained 
sediment, granular material, gravel content, and calcium carbonate levels in the borrow material 
do not exceed the native beach’s levels by more than specific thresholds-5% for fine-grained and 
gravel content, 10% for granular particles, and 15% for calcium carbonate. 
 
Over the years, several efforts were made to characterize the native beach sand on Ocean Isle 
Beach.  In May of 1993, the USACE collected a set of surficial sand samples at stations 40+00, 
80+00, and 130+00 to describe the native material.  At least 18 samples were collected at each of 
the three stations at intervals from the top of berm to about -30 ft NAVD88.  The composite native 
beach material properties from this assessment resulted in a median grain size of 0.18mm (2.44 
phi units) with an average standard deviation (in phi units) of 0.55 with a silt content of 1.4% (Table 
5). 
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Table 5.  Native material grain size characteristics (samples collected by USACE in May 1994) 

 
 



 

31 
 

On April 5, 2013, April 17, 2013 and January 23, 2014, CPE collected additional beach samples and 
nearshore sediment samples along four (4) profiles (0+00, 10+00, 25+00, and 60+00 (Figure 21).  
Sediment samples were collected from these profiles at the dune, toe of dune, midberm, berm 
crest, Mean High Water (MHW), Mean Tide Level (MTL), Mean Low Water (MLW), trough, bar 
crest, and four (4) additional depths evenly spaced between the bar crest and -20 ft. NAVD88.  
Sediment characteristic data obtained by the USACE from the baseline station 40+00 were also 
used to determine composite beach characteristics. 
 

 
Figure 21.  Locations of the beach sand samples collected to determine existing beach characteristics. 

 
Analyses of these native beach samples collected indicate that sediment along the eastern end of 
Ocean Isle Beach has a mean grain size of 0.23mm.  The percent by weight of fines (less than 
0.0625 millimeters) for the sampled area was determined to be 1.34%.  The percent by weight of 
granular (greater than or equal to 2 millimeters and <less than 4.76 millimeters) and gravel 
(greater than or equal to 4.76 millimeters) for the sampled area was 0.43% and 0.40%, 
respectively.  The wet Munsell Color value ranges from 4 to 7, with a typical value of 5. The dry 
Munsell Color value ranges from 6 to 8, with a typical value of 7.  These characteristics represent 
the existing beach, which is a composite of the characteristics of material that has been placed on 
the beach during past nourishment projects and native beach sediment.  
 

4.2   Shallotte Inlet Borrow Area 
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The borrow area utilized by the USACE for the CSRM project is located within Shallotte Inlet, as 
depicted in Figure .  The entire borrow area was originally approved for a dredge depth of -15 ft. 
MLW (-17.97 ft. NAVD88) and has been used for the initial construction in 2001 and each of the 
five subsequent maintenance events.  In addition, the pre-filling of the accretion fillet associated 
with the Town’s 2022 Shoreline Protection Project utilized material from this same sand source.  
Accordingly, this borrow area has historically proven to be a reliable source of beach compatible 
material for the Town’s shoreline protection projects.   
 
The North Carolina Coastal Resources Commission (CRC) adopted the State Sediment Criteria Rule 
language (15A NCAC 07H .0312) for borrow material aimed at preventing the disposal of 
incompatible material on the beach.  The North Carolina State standards (15A NCAC 07H.0312) (2) 
(e) allow an applicant to use two sets of sampling data with at least one dredging event in between 
to characterize material for future nourishment events.  If both sets of data are shown to be 
compatible as stated in the Rule, subsequent projects can use the material from the same borrow 
area.  In addition, Section (3) (a) of the Rule states that sediment completely confined to the 
permitted dredge depth of a maintained sediment deposition basin within an inlet shoal system is 
considered compatible if the average percentage by weight of fine-grained (less than 0.0625 
millimeters) sediment is less than 10%.  These changes took effect in September 2013 after beach 
sampling and analysis were completed for this proposed project.  This section provides the 
relevant geotechnical information that demonstrates the ability for the Shallotte Inlet Borrow Area 
to be utilized for future nourishment efforts. 
 
In 1994, the USACE collected vibracores at 11 locations within Shallotte Inlet during their 
investigations to delineate borrow areas for the federal CSRM project (Figure 22).  The material in 
the core samples was described as primarily gray or tan poorly graded sand with little silt content, 
underlain in some cases by layers of clay or silt.  Some sand layers were described as containing 
pockets of clay and gravel sized shell.  From these core data, the USACE developed composite 
values for the textural properties of the material in Shallotte Inlet.  The mean grain size of the 
material above -15 ft. MLW (-17.97 ft. NAVD88) was stated as 0.38 mm with a standard deviation 
of 0.97 and a silt content of 1.1% (Appendix D).   
 
Although the 1994 USACE data provided general information on the sediment characteristics in 
the vicinity of the federally approved Shallotte Inlet Borrow Area, these data did not include any 
samples from the outer portion of the ebb shoal.  In order to determine sediment characteristics 
that better represent the entirety of the area dredged by the USACE in 2001, six (6) of the 13 
vibracores collected by the USACE in 1998 were examined to determine the percent silt by weight 
(Figure 22).  The six (6) vibracores were SHI-6, SHI-7, SHI-8, SHI-12, SHI-13, and SHI-14.  Composite 
median grain size and percent silt content were computed for each of the six (6) vibracores 
representing the sand borrow area by calculating the weighted average (sample weighted by 
representative lengths of the sampled layer within the core).  The composite median grain size for 
the area analyzed using the 1998 vibracores is 0.16 mm, with a percent fine by weight of 1.3%.  
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Figure 22.  Map depicting the approximate area within the Shallotte Inlet Borrow Area that was dredged 

in 2001 and the location of vibracores collected by the USACE in 1994 and 1998. 
 
Twenty-seven (27) additional vibracores were collected following the initial construction of the 
CSRM project in 2005 and 2009 from within and in proximity to the Shallotte Inlet Borrow Area 
(Figure 23).  The twelve vibracores located within the footprint of the area excavated during the 
initial 2001 CSRM event were analyzed to determine composite sediment characteristics of the 
material that infilled following construction.  The composite mean and median grain size, as well 
as percent by weight fine-grained sediments, were computed for each vibracore by calculating the 
weighted average (sample weighted by representative lengths of the sampled layer within the 
core).  The composite statistics for the area were compiled by averaging the weighted results for 
all cores within the lateral and vertical limits of the borrow area.  The composite mean grain size 
for the area analyzed using the 2005 and 2009 vibracores was determined to be 0.36 mm.  The 12 
vibracores used in the composite indicate that the sediment within the area dredged contains 
1.95% fine-grained sediment by weight.  Although no Munsell color values were available, the 
2005 and 2009 vibracore logs describe the sediment as being tan to gray and tan to light gray, 
respectively.   
 
Collectively, evaluations of vibracore data collected in 1994, 1998 as well as 2005 and 2009 show 
the sediment originating from within the Shallotte Inlet Borrow Area meet the criteria set forth in 
rule 15A NCAC 07H.0312. 
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Figure 23. Map depicting the approximate area dredged in 2001 by the USACE and vibracores collected 

by the USACE in 2005 and 2009. 
 
Due to longshore sediment transport in proximity to Shallotte Inlet, this borrow area serves as a 
“sand trap” and has demonstrated significant infilling following each dredging operation.  As stated 
in the USACE’s 2005 CSRM Monitoring Report, “overall, the dredged borrow area has worked as 
an effective sediment trap with the total volume change between May 2001 and May 2004 being 
an increase of nearly 709,000 cubic yards”.  This amounts to an infilling rate of approximately 
236,000 cy per year.  Between June 2022 (soon after the 5th CSRM maintenance event) and May 
2024, approximately 319,000 cy of material filled into the borrow area, based on an assessment 
of survey data.  This suggests an infilling rate of approximately 160,000 cy per year during that 
period of time.  The average annual rate of infilling based on both data sets amounts to 
approximately 206,000 cy per year. 
 
Between 2006 and 2022, a total of 2,957,694 cy of material was excavated from within the 
Shallotte Inlet Borrow Area as a result of five (5) CSRM maintenance events and the pre-filling of 
the terminal groin accretion fillet.  This equates to an annual removal of 184,885 cy from the 
borrow area over this 16-year period.  However, with the terminal groin in place, the erosion rate 
along the eastern portion of the CSRM project is expected to decrease, thereby reducing the 
amount of material that needs to be dredged on an annual basis.  Based on this, along with the 
historical rate of dredging and the infilling rates described above, it is anticipated that the Shallotte 
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Inlet Borrow Area will continue to support the volumetric needs for beach nourishment within the 
footprint of the CSRM project.    
 

4.3   AIWW Dredged Material 
The USACE has periodically placed beneficially reused dredged material originating from the 
Shallotte River Crossing (Tangents 17 and 19) and/or the Shallotte Inlet Crossing (Tangents 19 and 
20 including the widener) along the oceanfront shoreline at the east end of Ocean Isle Beach 
(Figure 24).  Specifically, it is estimated that since 2001 approximately 425,000 to 525,000 cubic 
yards of navigation maintenance material have been deposited generally within the area east of 
Shallotte Boulevard by the USACE.  The most recent beach placement utilizing material dredged 
from these navigation channels was in February 2023 when 72,000 cy was placed east of the 
terminal groin between Sta. -5+00 and -20+00.  A cursory review of historical geotechnical data 
obtained by the USACE’s assessment of 36 vibracores collected within the Shallotte Inlet Crossing 
and Shallotte River Crossing collected between 1998 and 2021 indicated that the material within 
these areas generally contain low percentages of fine material.   
 
Based on the available data from the USACE for the time period of 2017 through 2023, an average 
of 26,800 cubic yards of material dredged annually from the AIWW has been placed on the east 
end of Ocean Isle Beach.  
 

 
Figure 24.  Location of Shallotte River Crossing (Tangents 17 and 18) and Shallotte Inlet Crossing 

(Tangents 19-20 including the widener) in the AIWW. 
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5 FINANCIAL RESOURCES 
As stated in Section 1, the USACE's CSRM project is funded through a cost-sharing arrangement 
between federal and non-federal entities.  Specifically, the federal government covers 65% of the 
project costs, while the remaining 35% is the responsibility of non-federal partners, which includes 
the State of North Carolina and the Town.  The State and the Town each contribute 50% of this 
non-federal share.  Therefore, the Town contributes a total of 17.5% of the total cost towards the 
maintenance of the CSRM project.  Although the CSRM project was authorized by the Water 
Resources Development Act (WRDA) of 1996, the project’s 50-year lifespan began with its initial 
construction in 2001.  In this regard, the authorization will remain in effect until 2051, barring any 
modifications or deauthorization by Congress. Therefore, this cost sharing agreement is 
anticipated to remain in place for an additional 26 years.  Prior to the expiration, however, the 
Town will begin coordinating with the USACE to help facilitate the reauthorization of the project.   
 
The Town has an established Beach Nourishment/Erosion Fund that is used to fund shore 
protection projects on Ocean Isle Beach.  This fund is presently funded through contributions from 
the Town’s General Fund and Accommodations Tax funds.  House Bill 426 allowed the Town of 
Ocean Isle Beach the authority to levy a room occupancy and tourism development tax in the 
amount of three percent (3%) to be used for “tourism-related expenditures”.  Session Law 1997-
364 Section 11(b) authorized the Town of Ocean Isle Beach Board of Commissioners to levy an 
additional room occupancy tax of up to two percent (2%) of the gross receipts from the rental of 
accommodations.  The proceeds of this additional tax can only be used for beach renourishment 
and shoreline protection.  On July 13, 2010, the Town’s Board of Commissioners voted to levy the 
additional two percent (2%) occupancy tax. This tax became effective on January 1, 2011.  If it is 
determined that over the course of coordination efforts with the USACE to reauthorize the CSRM 
project beyond 2051 that reauthorization is unlikely, the Town will implement efforts to adjust the 
rate of its Beach Nourishment/Erosion Fund accordingly such that they will have the ability to 
support the USACE’s cost share.   
 
As of April 3, 2025, the balance of the Town’s Beach Renourishment/Erosion Fund was 
$9,365,098.11. During FY25/26, the Town anticipates contributing $1,575,000 (2%) into this 
account from their Accommodation Tax Fund.  The Beach Renourishment/Erosion Fund also 
receives an additional contribution of $500,000 annually from either the General Fund or 
Accommodations Tax Fund.   The balance of the Beach Renourishment/Erosion Fund will be 
maintained by the Town such that future they will have the ability to support the construction of 
future CSRM nourishment events.    
 
6 PUBLIC COMMENTS RECEIVED  
 



APPENDIX A: 

2006, 2009/2010, 2014, AND 2018 CSRM PROJECT Drawings



2006 CSRM Project Plan 



2006 CSRM Post-Construction Station Profile Plots 

 

 



2009/2010 CSRM Project Plan 



2009/2010 CSRM Post-Construction Station Profile Plots 



2014 CSRM Project Plan 



2014 CSRM Pre and Post Construction Images 



2018 CSRM Project Plan 



2018 CSRM Pre and Post Construction Images 
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NOTES:

1. THE WIDTH OF THE CONSTRUCTION BERM IS DEPENDENT UPON THE PROPORTIONAL QUANTITY OF SAND TO BE PLACED
    AT THE TIME OF CONSTRUCTION.  THE WIDTH OF THE CONSTRUCTION BERM MAY BE ADJUSTED DURING CONSTRUCTION
    BASED ON THE CONTRACT BEACH PROFILE SURVEY AND THE SLOPE OF THE MATERIAL DURING PLACEMENT.

2. THE CONSTRUCTION BERM SLOPE IS DEPENDENT UPON MATERIAL PROPERTIES AND WAVE ENVIRONMENT DURING PLACEMENT.

3. EXISTING BEACH SURVEY CONDUCTED IN MAY 2021.  HORIZONTAL DATUM IS IN FEET, NAD 83 AND VERTICAL DATUM IS IN FEET, NAVD 88.

4. THE CONTRACTOR SHALL CONSTRUCT SAND RAMPS OVER PIPE ALONG THE BEACH PIPELINE ROUTE.  SAND RAMPS SHALL
    BE PLACED AT EACH BEACH ACCESS AS A MINIMUM, BUT IN NO CASE SHALL DISTANCE BETWEEN RAMPS EXCEED 400 FEET.
    THE SAND RAMPS SHALL BE REPAIRED IF ERODED BY WEATHER OR BEACH TRAFFIC.

5. EXISTING DUNES AND BEACH GRASS SHALL BE PROTECTED FROM DAMAGE DUE TO CONSTRUCTION.  THE CONTRACTOR SHALL
    PROTECT ALL EXISTING STRUCTURES ON THE BEACH, INCLUDING ACCESS RAMPS, SIGNAGE, FENCES, ETC. FROM DAMAGE
    DUE TO CONSTRUCTION.

6. THE CONTRACTOR SHALL CONDUCT DAILY OPERATIONS TO CLEAN UP TRASH AND DEBRIS PUMPED ON TO THE BEACH BY
    DREDGING OPERATIONS  AND/OR FOUND ON THE BEACH WITHIN THE LIMITS OF CONSTRUCTION. DEBRIS AND WASTE SHALL
    BE PROPERLY SECURED AND DISPOSED OF ON A WEEKLY BASIS.

7. THE CONTRACTOR SHALL BE REQUIRED TO PERFORM SAFETY PATROL TO MINIMIZE PEDESTRIAN TRAFFIC THRU THE LIMITS OF
    CONSTRUCTION AT LEAST 500' AHEAD AND BEHIND THE POINT OF DISCHARGE. MEASURES TO INCLUDE MOVEABLE SAFETY
    FENCE AT THESE LMITS TO EXTEND FROM DUNE TO THE WATERS EDGE, CLOSURE OF ANY PEDESTRIAN ACCESS RAMPS WITHIN
    THE DIRECT VICINITY OF THE DREDGING OPERATIONS, AND WARNING SIGNS AT ALL PEDESTRIAN RAMPS AND PUBLIC ACCESS WAYS.

OPTION ITEM 1
CONSTRUCTION BERM
ELEVATION +6.0' (NAVD 88)
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NOTES CONTINUED:

8. NO BEACH FILL MATERIAL SHALL BE PLACED LANDWARD OF THE TEMPORARY CONSTRUCTION
    EASEMENT LINE, OR WITHIN 10 FEET OF OR UNDERNEATH ANY RESIDENTIAL BUILDINGS.
    THE CONTRACTOR SHALL BE REQUIRED TO SLOPE (5H:1V) THE LANDWARD SIDE OF THE BERM
    WHERE NECESSARY TO AVOID PLACING BEACH FILL MATERIAL LANDWARD OF THE TEMPORARY
    CONSTRUCTION EASEMENT LINE, OR WITHIN 10 FEET OF OR UNDERNEATH ANY RESIDENTIAL BUILDINGS.

9. THE CONTRACTOR SHALL EXTEND 6.0' NAVD BERM CREST HORIZONTALLY LANDWARD, WHERE POSSIBLE
    TO THE POINT OF INTERSECTION WITH THE EXISTING GROUND OR DUNE EXCEPT AT LOCATIONS AS NOTED
    BY THE TYPICAL SECTIONS AND/OR AS DIRECTED BY THE CONTRACTING OFFICER.

10. SANDBAGS HAVE BEEN PLACED ALONG THE BEACH AND IN FRONT OF EXISTING STRUCTURES BETWEEN
      THE PROJECT START AND DURHAM ST.  THE CONTRACTOR SHALL NOT DIRECTLY PLACE SAND EITHER
      HYDRAULICALLY OR MECHANICALLY , ON ANY EXPOSED SANDBAGS, PRIOR TO BEGINNING WORK ON
      OCEAN ISLE BEACH, THE CONTRACTOR SHALL CONDUCT AN ONSITE MEETING WITH THE CONTRACTING
      OFFICER OR HIS/HER REPRESENTATIVE AND A REPRESENTATIVE FROM THE NC DIVISION OF COASTAL
      MANAGEMENT TO IDENTIFY AND DISCUSS NECESSARY MEASURES TO BE TAKEN REGARDING WORK AROUND
      THE SAND BAGS.
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NOTES:

1. THE WIDTH OF THE CONSTRUCTION BERM IS DEPENDENT UPON THE PROPORTIONAL QUANTITY OF SAND TO BE PLACED
    AT THE TIME OF CONSTRUCTION.  THE WIDTH OF THE CONSTRUCTION BERM MAY BE ADJUSTED DURING CONSTRUCTION
    BASED ON THE CONTRACT BEACH PROFILE SURVEY AND THE SLOPE OF THE MATERIAL DURING PLACEMENT.

2. THE CONSTRUCTION BERM SLOPE IS DEPENDENT UPON MATERIAL PROPERTIES AND WAVE ENVIRONMENT DURING PLACEMENT.

3. EXISTING BEACH SURVEY CONDUCTED IN MAY 2021.  HORIZONTAL DATUM IS IN FEET, NAD 83 AND VERTICAL DATUM IS IN FEET, NAVD 88.

4. THE CONTRACTOR SHALL CONSTRUCT SAND RAMPS OVER PIPE ALONG THE BEACH PIPELINE ROUTE.  SAND RAMPS SHALL
    BE PLACED AT EACH BEACH ACCESS AS A MINIMUM, BUT IN NO CASE SHALL DISTANCE BETWEEN RAMPS EXCEED 400 FEET.
    THE SAND RAMPS SHALL BE REPAIRED IF ERODED BY WEATHER OR BEACH TRAFFIC.

5. EXISTING DUNES AND BEACH GRASS SHALL BE PROTECTED FROM DAMAGE DUE TO CONSTRUCTION.  THE CONTRACTOR SHALL
    PROTECT ALL EXISTING STRUCTURES ON THE BEACH, INCLUDING ACCESS RAMPS, SIGNAGE, FENCES, ETC. FROM DAMAGE
    DUE TO CONSTRUCTION.

6. THE CONTRACTOR SHALL CONDUCT DAILY OPERATIONS TO CLEAN UP TRASH AND DEBRIS PUMPED ON TO THE BEACH BY
    DREDGING OPERATIONS  AND/OR FOUND ON THE BEACH WITHIN THE LIMITS OF CONSTRUCTION. DEBRIS AND WASTE SHALL
    BE PROPERLY SECURED AND DISPOSED OF ON A WEEKLY BASIS.

7. THE CONTRACTOR SHALL BE REQUIRED TO PERFORM SAFETY PATROL TO MINIMIZE PEDESTRIAN TRAFFIC THRU THE LIMITS OF
    CONSTRUCTION AT LEAST 500' AHEAD AND BEHIND THE POINT OF DISCHARGE. MEASURES TO INCLUDE MOVEABLE SAFETY
    FENCE AT THESE LMITS TO EXTEND FROM DUNE TO THE WATERS EDGE, CLOSURE OF ANY PEDESTRIAN ACCESS RAMPS WITHIN
    THE DIRECT VICINITY OF THE DREDGING OPERATIONS, AND WARNING SIGNS AT ALL PEDESTRIAN RAMPS AND PUBLIC ACCESS WAYS.
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NOTES CONTINUED:

8. NO BEACH FILL MATERIAL SHALL BE PLACED LANDWARD OF THE TEMPORARY CONSTRUCTION
    EASEMENT LINE, OR WITHIN 10 FEET OF OR UNDERNEATH ANY RESIDENTIAL BUILDINGS.
    THE CONTRACTOR SHALL BE REQUIRED TO SLOPE (5H:1V) THE LANDWARD SIDE OF THE BERM
    WHERE NECESSARY TO AVOID PLACING BEACH FILL MATERIAL LANDWARD OF THE TEMPORARY
    CONSTRUCTION EASEMENT LINE, OR WITHIN 10 FEET OF OR UNDERNEATH ANY RESIDENTIAL BUILDINGS.

9. THE CONTRACTOR SHALL EXTEND 6.0' NAVD BERM CREST HORIZONTALLY LANDWARD, WHERE POSSIBLE
    TO THE POINT OF INTERSECTION WITH THE EXISTING GROUND OR DUNE EXCEPT AT LOCATIONS AS NOTED
    BY THE TYPICAL SECTIONS AND/OR AS DIRECTED BY THE CONTRACTING OFFICER.

10  SANDBAGS HAVE BEEN PLACED ALONG THE BEACH AND IN FRONT OF EXISTING STRUCTURES BETWEEN
      THE PROJECT START AND DURHAM ST.  THE CONTRACTOR SHALL NOT DIRECTLY PLACE SAND EITHER
      HYDRAULICALLY OR MECHANICALLY , ON ANY EXPOSED SANDBAGS, PRIOR TO BEGINNING WORK ON
      OCEAN ISLE BEACH, THE CONTRACTOR SHALL CONDUCT AN ONSITE MEETING WITH THE CONTRACTING
      OFFICER OR HIS/HER REPRESENTATIVE AND A REPRESENTATIVE FROM THE NC DIVISION OF COASTAL
      MANAGEMENT TO IDENTIFY AND DISCUSS NECESSARY MEASURES TO BE TAKEN REGARDING WORK AROUND
      THE SAND BAGS.
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NOTES:

1. THE WIDTH OF THE CONSTRUCTION BERM IS DEPENDENT UPON THE PROPORTIONAL QUANTITY OF SAND TO BE PLACED
    AT THE TIME OF CONSTRUCTION.  THE WIDTH OF THE CONSTRUCTION BERM MAY BE ADJUSTED DURING CONSTRUCTION
    BASED ON THE CONTRACT BEACH PROFILE SURVEY AND THE SLOPE OF THE MATERIAL DURING PLACEMENT.

2. THE CONSTRUCTION BERM SLOPE IS DEPENDENT UPON MATERIAL PROPERTIES AND WAVE ENVIRONMENT DURING PLACEMENT.

3. EXISTING BEACH SURVEY CONDUCTED IN MAY 2021.  HORIZONTAL DATUM IS IN FEET, NAD 83 AND VERTICAL DATUM IS IN FEET, NAVD 88.

4. THE CONTRACTOR SHALL CONSTRUCT SAND RAMPS OVER PIPE ALONG THE BEACH PIPELINE ROUTE.  SAND RAMPS SHALL
    BE PLACED AT EACH BEACH ACCESS AS A MINIMUM, BUT IN NO CASE SHALL DISTANCE BETWEEN RAMPS EXCEED 400 FEET.
    THE SAND RAMPS SHALL BE REPAIRED IF ERODED BY WEATHER OR BEACH TRAFFIC.

5. EXISTING DUNES AND BEACH GRASS SHALL BE PROTECTED FROM DAMAGE DUE TO CONSTRUCTION.  THE CONTRACTOR SHALL
    PROTECT ALL EXISTING STRUCTURES ON THE BEACH, INCLUDING ACCESS RAMPS, SIGNAGE, FENCES, ETC. FROM DAMAGE
    DUE TO CONSTRUCTION.

6. THE CONTRACTOR SHALL CONDUCT DAILY OPERATIONS TO CLEAN UP TRASH AND DEBRIS PUMPED ON TO THE BEACH BY
    DREDGING OPERATIONS  AND/OR FOUND ON THE BEACH WITHIN THE LIMITS OF CONSTRUCTION. DEBRIS AND WASTE SHALL
    BE PROPERLY SECURED AND DISPOSED OF ON A WEEKLY BASIS.

7. THE CONTRACTOR SHALL BE REQUIRED TO PERFORM SAFETY PATROL TO MINIMIZE PEDESTRIAN TRAFFIC THRU THE LIMITS OF
    CONSTRUCTION AT LEAST 500' AHEAD AND BEHIND THE POINT OF DISCHARGE. MEASURES TO INCLUDE MOVEABLE SAFETY
    FENCE AT THESE LMITS TO EXTEND FROM DUNE TO THE WATERS EDGE, CLOSURE OF ANY PEDESTRIAN ACCESS RAMPS WITHIN
    THE DIRECT VICINITY OF THE DREDGING OPERATIONS, AND WARNING SIGNS AT ALL PEDESTRIAN RAMPS AND PUBLIC ACCESS WAYS.
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NOTES CONTINUED:

8. NO BEACH FILL MATERIAL SHALL BE PLACED LANDWARD OF THE TEMPORARY CONSTRUCTION
    EASEMENT LINE, OR WITHIN 10 FEET OF OR UNDERNEATH ANY RESIDENTIAL BUILDINGS.
    THE CONTRACTOR SHALL BE REQUIRED TO SLOPE (5H:1V) THE LANDWARD SIDE OF THE BERM
    WHERE NECESSARY TO AVOID PLACING BEACH FILL MATERIAL LANDWARD OF THE TEMPORARY
    CONSTRUCTION EASEMENT LINE, OR WITHIN 10 FEET OF OR UNDERNEATH ANY RESIDENTIAL BUILDINGS.

9. THE CONTRACTOR SHALL EXTEND 6.0' NAVD BERM CREST HORIZONTALLY LANDWARD, WHERE POSSIBLE
    TO THE POINT OF INTERSECTION WITH THE EXISTING GROUND OR DUNE EXCEPT AT LOCATIONS AS NOTED
    BY THE TYPICAL SECTIONS AND/OR AS DIRECTED BY THE CONTRACTING OFFICER.

10. SANDBAGS HAVE BEEN PLACED ALONG THE BEACH AND IN FRONT OF EXISTING STRUCTURES BETWEEN
      THE PROJECT START AND DURHAM ST.  THE CONTRACTOR SHALL NOT DIRECTLY PLACE SAND EITHER
      HYDRAULICALLY OR MECHANICALLY , ON ANY EXPOSED SANDBAGS, PRIOR TO BEGINNING WORK ON
      OCEAN ISLE BEACH, THE CONTRACTOR SHALL CONDUCT AN ONSITE MEETING WITH THE CONTRACTING
      OFFICER OR HIS/HER REPRESENTATIVE AND A REPRESENTATIVE FROM THE NC DIVISION OF COASTAL
      MANAGEMENT TO IDENTIFY AND DISCUSS NECESSARY MEASURES TO BE TAKEN REGARDING WORK AROUND
      THE SAND BAGS.
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NOTES:

1.  THE WIDTH OF THE CONSTRUCTION BERM IS DEPENDENT UPON THE PROPORTIONAL QUANTITY OF
     SAND TO BE PLACED AT THE TIME OF CONSTRUCTION.  THE BASIS FOR DETERMINING THE WIDTH OF
    THE CONSTRUCTION BERM WILL BE THE GOVERNMENT'S INTERPRETATION OF THE BORROW AREA
     AND BEACH PROFILE SURVEY, AND THE SLOPE OF THE MATERIAL DURING PLACEMENT.

2.  THERE SHALL BE NO CONSTRUCTION OR BEACH FILL PLACED BEYOND THE LANDWARD SIDE OF THE SANDBAGS.
     SANDBAG LIMITS SHOWN ARE APPROXIMATE AND SHALL BE FIELD VERIFIED BY THE CONTRACTOR.

3.  THE CONSTRUCTION BERM SLOPE IS DEPENDENT UPON MATERIAL PROPERTIES AND WAVE ENVIRONMENT
     DURING PLACEMENT. THE 15H:1V SEAWARD SLOPE IS THE INITIAL ASSUMED SLOPE FOR PAYMENT AND
     QUANTITY PURPOSES.

4.  EXISTING BEACH SURVEY COMPLETED IS MAY 2021.  HORIZONTAL DATUM IS IN FEET, NAD 83 AND VERTICAL
     DATUM IS IN FEET, NAVD 88.

5. TYPICAL BEACH SECTION STATION LIMITS ARE APPROXIMATE AND ARE SUBJECT TO CHANGE BASED ON
    EXISTING BEACH CONDITIONS.

6. THE CONTRACTOR SHALL NOT REMOVE OR RELOCATE ANY EXISTING BEACH MATERIAL THAT IS ABOVE
    THE BEACH FILL PROFILE PRIOR TO CONSTRUCTION.

7. AS AN OPTION TO THE CONTRACT AND AT THE DIRECTION OF THE CONTRACTING OFFICER, THE CONTRACTOR
    SHALL TILL ANY FILL AREAS IDENTIFIED BY THE CONTRACTING OFFICER. BEACH TILLING LIMITS SHALL BE ALONG
    THE ENTIRE LENGTH OF THE BEACH FILL AREA FROM THE SEAWARD TOE OF THE STORM BERM TO MEAN HIGH
    WATER (ELEV. +1.79' NAVD88)

8. A VERTICAL TOLERANCE OF +/- 0.5' ABOVE AND BELOW THE PRESCRIBED BERM AND DUNE GRADE AND SLOPES
    LINE SHALL BE PERMITTED IN THE FINISHED SURFACE. BELOW THE MEAN HIGH WATER LINE (+/-1.79' NAVD88) THE
    FILL MATERIAL WILL BE ALLOWED TO ASSUME ITS NATURAL SLOPE RESULTING FROM THE EFFECTS OF WAVE AND
    WATER LEVEL CONDITIONS. FOR PAYMENT PURPOSES, THE TOLERANCE LINE SHALL EXTEND THE ENTIRE
    BERM AND SLOPES (LANDWARD, INTERMEDIATE, AND ASSUMED SEAWARD SLOPE) TO THE
    INTERSECTION OF THE LANDWARD AND ASSUMED SEAWARD SLOPE AND PRE-CONSTRUCTION SURVEYED
    CONDITION, SEE SPECIFICATION SECTION 35 20 23 FOR MEASUREMENT AND PAYMENT AND ALLOWABLE TOLERANCE.
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APPENDIX D: 
 

1994 SHALLOTTE INELT BORROW AREA GEOTECHNICAL DATA 
 

 



Table B-2 
Shallotte Inlet Vibracore Samples (Samples Collected May 1994) 

core no. sample sample depth to samp. layer mean silt 
and or layer average bottom or layer thickness d16 d50 d84 phi16 phi50 phi84 =phI16+ std d K++2 weight wtd wtd. con- wtd. 

location! depth (ft.) !depth(ft)! oflayer! no. I (feet) I mm ! mm ! mm I I I !PhI84)12! I ! mean I std d I K++2 I tent I silt 
51-1-94 

1.0-1.6 
3.2-3.5 
4.2-4.4 

1.30 
3.35 
4.30 

1.7 
3.8 
4.8 

A 
B 
C 

1.7 
2.1 
1.0 

0.26 
0.17 
0.16 

0.44 8.60 
0.22 0.32 
0.24 1.20 

1.94 
2.56 
2.64 

1.18 
2.18 
2.06 

-3.10 
1.64 

-0.26 

-0.58 
2.10 
1.19 

2.52 
0.46 
1.45 

6.37 
0.21 
2.11 

-0.99 
4.46 
1.16 

4.29 
0.97 
1.42 

10.83 
0.44 
2.06 

1% 
1% 
1% 

0.02 
0.02 
0.01 

5.3-5.5 5.40 6.1 D 1.3 0.07 0.10 0.14 3.84 3.40 2.84 3.34 0.50 0.25 4.34 0.65 0.33 15% 0.20 
6.7-6.9 6.80 7.6 E 1.5 0.05 0.12 0.50 4.32 3.06 1.00 2.66 1.66 2.76 4.06 2.53 4.21 43% 0.66 
8.3-8.6 8.45 9.0 F 1.4 0.05 0.14 0.60 4.32 2.84 0.74 2.53 1.79 3.21 3.48 2.46 4.42 42% 0.58 ..  ._.For all. 9.0 (phI16+phl50+phi84)13= 2.07 1.87 1.40 2.49 1.83 1.37 2.48 16.4% 

For the top 4.8 feet: 1.21 0.90 1.48 2.90 0.97 1.39 2.78 1.0% 
0.43 mm 0.53 mm 0.51 mm 

0.24 mm 0.27 mm 0.28 mm 

For the top 6.1 feet: 1.74 1.51 1.23 2.24 1.47 1.20 2.24 4.0% 
0.30 mm 0.35 mm 0.36 mm 

For the top 7.6 feet: 1.95 1.74 1.32 2.34 1.71 1.29 2.34 11.8% 
ttl 0.26 mm 0.30 mm 0.31 mm 
I 

U1 

51-2-94 
0.9-1.3 1.10 2.3 A 2.3 0.35 0.63 4.80 1.51 0.67 -2.26 -0.37 1.89 3.57 -0.85 4.30 8.12 1% 0.02 
3.3-3.6 3.45 4.1 B 1.9 0.27 0.43 0.80 1.89 1.22 0.32 1.11 0.78 0.61 2.05 1.45 1.14 1% 0.02 
4.6-5.0 4.80 5.8 C 1.7 0.35 0.60 1.40 1.51 0.74 -0.49 0.51 1.00 1.00 0.86 1.68 1.68 1% 0.02 
6.1-6.3 6.20 6.9 D 1.1 0.26 0.34 0.55 1.94 1.56 0.86 1.40 0.54 0.29 1.54 0.59 0.32 1% 0.01 
7.6-7.9 7.75 8.4 E 1.5 0.42 0.68 1.70 1.25 0.56 -0.77 0.24 1.01 1.02 0.36 1.51 1.53 1% 0.02 
9.3-9.9 9.60 10.7 F 2.3 0.11 0.39 4:20 3.18 1.36 -2.07 0.56 2.63 6.90 1.28 6.04 15.88 9% 0.21 

11.3-11.5 11.40 12.2 G 1.5 0.05 0.05 0.05 4.32 4.32 4.32 4.32 0.00 0.00 6.59 0.00 0.00 91% 1.39 
12.9-13.2 13.05 13.5 H 1.3 0.05 0.05 0.18 4.32 4.32 2.47 3.40 0.92 0.B5 4.33 1.1B 1.09 59% 0.75 
14.4-14.6 14.50 15.3 I 1.8 0.05 0.07 0.23 4.32 3.84 212 3.22 1.10 1.21 5.80 1.98 2.18 51% 0.92 
For all: 15.3 (phI16+phl50+phi84)13= 1.75 1.60 1. 10 1.72 1.44 1.22 2.09 21.9% 

0.30 mm 0.33 mm 0.37 mm 
For the top 4.1 feet: 0.56 0.37 1.34 2.09 0.29 1.39 2.24 1.0% 

0.68 mm 0.78 mm 0.82 mm 
For the top 5.8 feet: 0.57 0.42 1.22 1.73 0.35 1.28 1.88 1.0% 

0.67 mm 0.75 mm 0.78 mm 
For the top 8.4 feet: 0.70 0.58 1.04 1.30 0.47 1.13 1.52 1.0% 

0.62 mm 0.67 mm 0.72 mm 
For the top 10.7 feet: 0.72 0.57 1.31 2.23 0.49 1.46 2.68 2.7% 

0.61 mm 0.67 mm 0.71 mm 
For the top 12.2 feet: 1.24 1.11 1.12 1.91 0.97 1.27 2.34 13.7% 

0.42 mm 0.46 mm 0.51 mm 
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Table 8-2
 
Shallotte Inlet Vibracore Samples (Samples Collected May 1994)
 

core no. sample sample depth to samp. layer mean silt 
and or layer. average bottom or layer thickness d16 d50 d84 phi16 phi50 phi84 ~phll6+ std d K··2 weight wtd wtd. con- wtd 

51-3-94 

14.6 (phIl6+phl50+phi84ll3~ 1.58 1.35 1.23 2.42 1.05 1.37 2.74 13.4% 

location Idepth (ft,) Idepth(ft)I of layer no. (feen I mm I mm I mm I 1111::i:Ul 51U U I 1'\ ,£ I lern I 5111I-'I1IU"I'L 

0.7-1.2 I 0.95 I 1.2 A 1.2 I 0.35 0.60 4.90 1.51 0.74 -2.29 -0.39 1.90 3.62 -0.47 2.28 4.35 1% 0.01 
3.1-3.4 3.25 4.1 B 2.9 0.28 0.45 0.98 1.84 1.15 0.03 0.93 0.90 0.82 2.73 2.64 2.39 1% 0.03 
4.8-5.2 5.00 6.2 C 2.1 0.18 0.31 9.20 2.47 1.69 -3.20 -0.36 2.84 8.05 -0.75 5.82 16.51 1% 0.02 
7.2-7.5 7.35 8.2 0 2.0 0.26 0.45 0.94 1.94 1.15 0.09 1.02 0.93 0.86 2.06 1.88 1.74 3% 0.06 
8.8-9.3 9.05 9.7 E 1.5 0.26 0.43 13.00 1.94 1.22 -3.70 -0.88 2.82 7.96 -1.34 4.30 12.14 1% 0.02 

10.3-10.5 10.40 10.9 F 1.2 0.05 0.07 0.14 4.32 3.84 2.84 3.58 0.74 0.55 4.21 0.87 0.65 52% 0.61 
11.7-12.0 11.85 12.0 G 1.1 0.17 0.22 0.30 2.56 2.18 1.74 2.15 0.41 0.17 2.36 0.45 0.18 1% 0.01 
12.5-12.7 12.60 12.7 H 0.7 0.07 0.05 0.05 3.84 4.32 4.32 4.08 -0.24 0.06 2.86 -0.17 0.04 87% 0.61 
13.2-13.4 13.30 13.5 I 0.8 0.47 0.88 1.60 1.09 0.18 -0.68 0.21 0.88 0.78 0.16 0.71 0.62 4% 0.03 
14.0-14.2 14.10 14.6 J 1.1 0.05 0.07 0.24 432 3.84 2.06 3.19 1.13 1.28 3.51 1.24 1.41 51% 0.56 
For all: 

0.33 mm 0.39 mm 0.48 mm 
For the top 4.1 feet: 0.50 0.27 1.40 2.22 0.55 1.19 1.63 1.0% 

ttl 0.71 mm 0.83 mm 0.68 mm 
I 

<n For the top 9.7 feet: 0.44 
0.74 mm 

0.06 1.88 
0.96 mm 

4.26 0.23 1.74 
0.85 mm 

3.82 1.4% 

For the top 12.0 feet: 1.15 0.86 1.51 3.15 0.73 1.52 3.16 6.3% 
0.45 mm 0.55 mm 0.60 mm 

51-4-94 
1.3-1.9 1.60 2.1 A 2.1 0.33 0.60 7.00 1.60 0.74 -2.81 -0.60 2.20 4.86 -1.27 4.63 10.20 1% 0.02 
2.3-2.5 2.40 3.2 B 1.1 0.15 0.21 0.32 2.74 2.25 1.64 2.19 0.55 0.30 2.41 0.60 0.33 1% 0.01 
4.3-4.6 4.45 6.0 C 2.8 0.24 0.47 4.20 2.06 1.09 -2.07 -0.01 2.06 4.26 -0.02 5.78 11.94 1% 0.03 
6.3-6.6 6.45 7.6 0 1.6 0.20 0.35 0.73 2.32 1.51 0.45 1.39 0.93 0.87 2.22 1.49 1.40 2% 0.03 
8.0-8.5 8.25 9.0 E 1.4 0.27 0.56 3,80 1.89 0.84 -1.93 -0.02 1.91 3.64 -0.02 2.58 4.91 1% 0.01 
9.4-9.9 9.65 10.2 F 1.3 0.18 0.30 2.00 2.47 1.74 -1.00 0.74 1.74 3.02 0.92 2.17 3.77 1% 0.Q1 

For all: 10.2 (phIl6+phl50+phi84J~ 0.86 0.61 1.57 2.82 0.42 1.69 3.19 1.2% 
0.55 mm 0.65 mm 0.75 mm 

For the top 7.6 feet: 0.96 0.74 1.44 2.57 0.44 1.65 3.14 1.2% 
0.51 mm 0.60 mm 0.74 mm 

51-5-94 

1.45 0.86 1.34 1.66 0.73 0.99 1.0% 
0.37 mm 0.32 mm 

1.0-1.2 1.10 2.1 A 2.1 0.16 0.20 0.28 2.64 2.32 1.84 2.24 0.40 0.16 4.70 0.85 0.34 1% 0.02 
3.0-3.2 3.10 4.1 B 2.0 0.17 0.20 0.27 2.56 2.32 1.89 2.22 0.33 0.11 4.45 0.67 0.22 1% 0.02 
5.0-5.2 5.10 6.1 C 2.0 0.14 0.20 0.33 2.84 2.32 1.60 2.22 0.62 0.38 4.44 1.24 0.77 1% 0.02 
7.0-7.2 7.10 8.4 0 2.3 0.22 0.30 0.39 2.18 1.74 1.36 1.77 0.41 0.17 4.07 0.95 0.39 1% 0.02 
8.7-9.0 8.85 9.4 E 0.9 0.25 0.37 0.80 2.00 1.43 0.32 1.16 .0.84 0.70 1.10 0.80 0.67 1% 0.01 

9.6-10.1 9.85 10.6 F 1.3 0.32 0.66 11.00 1.64 0.60 -346 -0.91 2.55 6.51 -1.13 3.19 8.14 1% 0.01 
For all: 10.6 (phIl6+phl50+phi84l~ 1.56 

0.34 mm 
For the top 8.4 feet: 2.13 2.11 0.44 0.21 2.10 0.44 0.21 1.0% 

0.23 mm 0.23 mm 0.23 mm 
For the top 9.4 feet: 1.96 1.92 0.52 0.31 2.01 0.48 0.26 1.0% 

0.26 mm 0.26 mm 0.25 mm 
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Table B-2 
Shallotte Inlet Vibracore Samples (Samples Collected May 1994) 

core no. sample sample depth to samp. layer mean silt 
and or layer average bottom or layer thickness d16 d50 d84 phi16 phi50 phi84 =phI16+ std d K"2 weight wtd wtd. con- wtd. 

location Idepth (ft.) Idepth(ft)I oflayer I no. I (feel) I mm I mm I mm I I I Iphi84)12! I I mean I std d I K"2 I tent I sill 
51-6-94 

2.2-2.5 2.35 2.8 A 2.8 0.14 0.19 0.25 2.84 2.40 2.00 2.42 0.42 0.17 6.77 1.17 0.49 1% 0.03 
2.8-4.1 3.45 4.7 B 1.9 0.16 0.19 0.25 2.64 2.40 2.00 2.32 0.32 0.10 4.35 0.60 0.19 1% 0.02 
5.8-6.0 5.90 6.6 C 1.9 0.13 0.19 0.26 2.94 2.40 1.94 2.44 0.50 0.25 4.70 0.96 0.48 1% 0.02 
7.1-7.5 7.30 8.2 D 1.6 0.14 0.19 0.30 2.84 2.40 1.74 2.29 0.55 0.30 3.60 0.87 0.48 1% 0.02 
8.9-9.2 9.05 10.9 E 2.7 0.19 0.30 0.48 2.40 1.74 1.06 1.73 0.67 0.45 4.71 1.82 1.22 1% 0.03 

11.1-11.4 11.25 12.1 F 1.2 0.25 0.33 0.46 2.00 1.60 1.12 1.56 0.44 0.19 1.91 0.54 0.24 1% 0.01 
12.8-13.2 13.00 13.8 G 1.7 

-
0.29 0.47 0.98 1.79 1.09 0.03 0.91 0.88 0.77 1.52 1.47 1.29 1% 0.02 

. - - . _.For all: 13.8 (phI16+phi50+phI84)13= 

For the top 6.6 feel: 2.39 2.39 0.41 0.18 2.40 0.41 0.18 1.0% 
0.19 mm 0.19 mm 0.19 mm 

For the top 8.2 feel: 2.38 2.37 0.45 0.21 2.38 0.44 0.20 1.0% 
0.19 mm 0.19 mm 0.19 mm 

tJ:I 
I 

...,J 

For the top 10.9 feel: 2.25 
0.21 mm 

2.24 0.49 
0.21 mm 

0.26 2.21 0.50 
0.22 mm 

0.26 1.0% 

51-7-94 

1.97 1.95 0.54 0.32 2.00 0.54 0.32 1.0% 
0.26 mm 0.26 mm 0.25 mm 

1.1-1.4 1.25 2.3 A 2.3 0.15 0.19 0.25 2.74 2.40 2.00 2.37 0.37 0.14 5.45 0.85 0.31 1% 0.02 
3.~-3.5 3.35 4.5 B 2.2 0.13 0.19 0.25 2.94 2.40 2.00 2.47 0.47 0.22 5.44 1.04 0.49 1% 0.02 
5.5-5.8 5.65 6.9 C 2.4 0.13 0.18 0.26 2.94 2.47 1.94 2.44 0.50 0.25 5.86 1.20 0.60 1% 0.02 
7.8-8.0 7.90 9.0 D 2.1 0.19 0.29 0:40 2.40 1.79 1.32 1.86 0.54 0.29 3.81 1.10 0.59 1% 0.02 

9.8-10.2 10.00 11.2 E 2.3 0.35 0.60 1.40 1.51 0.74 -0.49 0.51 1.00 1.00 1.17 2.28 2.28 1% 0.02 
12.3-12.6 12.45 13.5 F 2.3 0.25 0.45 1.20 2.00 1.15 -0.26 0.87 1.13 1.28 2.00 2.60 2.94 1% 0.02 
14.5-14.7 14.60 15.5 G 1.9 0.24 0.36 0.68 2.06 1.47 0.56 1.31 0.75 0.56 2.52 1.45 1.09 1% 0.02 
16.2-16.4 16.30 17.2 H 1.7 0.17 0.22 0.31 2.56 2.18 1.69 2.12 0.43 0.19 3.66 0.75 0.32 1% 0.02 
17.8-18.3 18.05 18.6 I 1.4 0.30 0.55 6.20 174 086 -2.63 -0.45 2.18 4.77 -0.64 3.11 6.80 1% 0.01 

~ __ a 

Foral!: 18.6 (phI16+phl50+phI84)13= 

For the top 9.0 feet: 2.28 2.29 0.47 0.22 2.30 0.47 0.22 1.0% 
0.21 mm 0.21 mm 0.20 mm 

For the top 11.2 feet: 1.94 1.93 0.58 0.38 1.94 0.58 0.38 1.0% 
0.26 mm 0.26 mm 0.26 mm 

For the top 17.2 feel: 1.77 
0.29 mm 

1.74 0.65 
0.30 mm 

0.49 1.74 0.66 
0.30 mm 

0.50 1.0% 

1.57 1.50 0.82 0.97 1.57 0.77 0.83 1.0% 
0.34 mm 0.35 mm 0.34 mm 
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Table B-2
 
Shallotte I"Iet Vibracore Samples (Samples Collected May 1994)
 

core no. sample sample depth to samp. layer mean silt 
and or layer average bottom or layer thickness d16 d50 d84 phi16 phi50 phi84 =phI16+ std d K··2 weight wtd wtd. con- wtd. 

location! depth (ft.) !depth(ftl! of layer '-~2...J (feet) I mm ! mm ! mm I I I Iphi84)12! I I mean I std d I K"2 I tent I silt 
51-8-94 

1.0-1.3 1.15 2.3 A 2.3 0.17 0.25 0.37 2.56 2.00 1.43 2.00 0.56 0.31 4.59 1.29 0.72 1% 0.02 
3.3-3.6 3.45 3.9 B 1.6 0.17 0.27 0.39 2.56 1.89 1.36 1.96 0.60 0.36 3.13 0.96 0.57 1% 0.02 
5.5-5.8 5.65 6.6 C 2.7 0.15 0.20 0.29 2.74 2.32 1.79 2.26 0.48 0.23 6.11 1.28 0.61 . 1% 0.03 
7.4-7.7 7.55 9.0 0 2.4 0.18 0.20 0.38 2.47 2.32 1.40 1.93 0.54 0.29 4.64 1.29 0.70 1% 0.02 
9.0-9.4 9.20 10.3 E 1.3 0.21 0.39 1.10 2.25 1.36 -0.14 1.06 1.19 1.43 1.35 1.52 1.82 1% 0.01 

11.1-11.6 11.35 12.4 F 2.1 0.33 0.58 3.50 1.60 0.79 -1.81 -0.10 1.70 2.90 -0.22 3.58 6.09 1% 0.02 
13.2-13.6 13.40 14.5 G 2.1 0.25 0.39 0.64 2.00 1.36 0.64 1.32 0.68 0.46 2.81 1.44 0.98 1% 0.02 

- .For all. 14.5 (phI16+phl50+phi84)I3= 

For the top 9.0 feet: 2.07 2.04 0.54 0.30 2.05 0.54 0.29 1.0% 
0.24 mm 0.24 mm 0.24 mm 

For the top 10.3 feet: 1.89 1.84 0.67 0.52 1.93 0.62 0.43 1.0% 
0.27 mm 0.28 mm 0.26 mm 

tJj 51-9-94 
I 

OJ 

1.57 1.49 0.82 0.85 1.55 0.78 0.79 1.0% 
0.34 mm 0.36 mm 0.34 mm 

0.5-0.7 0.60 2.2 A 2.2 0.15 0.22 0.42 2.74 2.18 1.25 1.99 0.74 0.55 4.39 1.63 1.21 1% 0.02 
2.2-2.5 2.35 3.2 B 1.0 0.11 0.17 0.24 3.18 2.56 2.06 2.62 0.56 0.32 2.62 0.56 0.32 . 1% 0.D1 
3.2-3.6 3.40 4.5 C 1.3 0.19 0.33 0.69 2.40 1.60 0.54 1.47 0.93 0.87 1.94 1.23 1.15 1% 0.01 
5.4-5.9 5.65 6.8 0 2.2 0.19 0.42 1.10 2.40 1.25 -0.14 1.13 1.27 1.60 2.51 2.82 357 1% 0.02 
7.6-8.1 7.85 9.1 E 2.4 0.19 0.39 1.50 2.40 1.36 -0.58 0.91 1.49 2.22 2.13 3.50 5.22 1% 0.02 

10.2-10.5 10.35 11.5 F 2.4 0.20 0.43 1.10 2.32 1.22 -0.14 1.09 1.23 1.51 2.57 2.89 3.55 1% 0.02 
12.3-12.8 12.55 14.0 G 2.6 0.33 0.66 2.00 1.60 0.60 -1.00 . 0.30 1.30 1.69 0.76 3.31 4.31 1% 0.03 
14.5-15.0 14.75 16.0 H 2.0 0.19 0.30 0.53 2.40 1.74 0.92 1.66 0.74 0.55 3.31 1.48 1.10 1% 0.02 
16.3-16.9 16.60 17.2 I 1.2 0.47 0.83 5.30 1.09 0.27 -2.41 -0.66 1.75 3.05 -0.79 2.10 3.67 1% 0.01 
17.5-18.1 17.80 18.1 J 0.9 0.44 0.70 2.90 1.18 0.51 -1.54 -0.18 1.36 1.85 -0.16 1.22 1.67 1% 0.D1 
18.5-18.8 18.65 19.2 K 1.1 0.05 0.05 0.12 4.32 4.32 3.06 3.69 0.63 0.40 4.06 0.69 0.44 81% 0.89 
For all: 19.2 (phI16+Phi50+phI84)13= 1.38 1.27 1.09 1.33 1.22 1.12 1.36 5.6% 

0.38 mm 0.41 mm 0.43 mm 
For the top 3.2 feet: 2.33 2.31 0.65 0.43 2.19 0.69 0.48 1.0% 

0.20 mm 0.20 mm 0.22 mm 
For the top 4.5 feet: 2.06 2.03 0.75 0.58 1.98 0.76 0.59 1.0% 

0.24 mm 0.25 mm 0.25 mm 
For the top 6.8 feet: 1.83 

0.28 mm 
1.80 0.88 
0.29 mm 

0.83 1.70 0.93 
0.31 mm 

0.93 1.0% 

For the top 9.1 feet: 1.68 
0.31 mm 

1.62 1.00 
0.32 mm 

1. 11 1.49 1.07 
0.36 mm 

1.26 1.0% 

For the top 11 .5 feet: 1.59 
0.33 mm 

1.53 1.04 
0.35 mm 

1.18 1.41 1.10 
0.38 mm 

1.31 1.0% 

For the top 14.0 feet: 1.42 
0.37 mm 

1.36 1.07 
0.39 mm 

1.25 1.21 1.14 
0.43 mm 

1.38 1.0% 

For the top 16.0 feet: 1.45 
0.37 mm 

1.40 1.03 
0.38 mm 

1.16 1.26 1.09 
0.42 mm 

1.28 1.0% 
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Table B-2
 
Shallotte Inlet Vibracore Samples (Samples Collected May -1994)
 

core no. sample sample depth to samp. layer mean silt 
and or layer average bottom or layer thickness d16 d50 d84 phi16 phi50 phi84 =phi16+ std d K++2 weight wtd wtd. con- wtd. 

location Idepth (ft.) !depth(ftl! of layer I no. I (feet) I mm I .mm I mm I ! I IphiB4)12! I I mean I std d I K"2 I tent! silt 
51-10-94 

0.5-0.8 0.65 1.3 A 1.3 0.26 0.41 0.70 1.94 1.29 0.51 1.23 0.71 0.51 1.60 0.93 0.66 1% 0.01 
1.9-2.4 2.15 3.8 B 2.5 0.26 0.54 5.80 1.94 0.89 -2.54 -0.30 2.24 5.02 -0.74 5.60 12.54 1% 0.03 
2.4-2.7 2.55 6.3 C 2.8 0.18 0.30 0.63 2.32 1.47 0.49 1.41 0.91 0.84 4.36 2.83 2.59 1% 0.03 
6.3-6.9 6.60 7.6 D 1.0 0.19 0.42 1.20 2.40 1.25 -0.26 1.07 1.33 1.77 1.04 1.30 1.72 1% 0.01 
8.4-8.7 8.55 9.3 E 1.8 0.24 0.39 0.93 2.06 1.36 0.10 1.08 0.98 0.95 1.89 1.71 1.67 1% 0.02 

10.0-10.2 10.10 11.7 F 2.4 0.24 0.43 1.00 2.06 1.22 0.00 1.03 1.03 1.06 2.44 2.44 2.52 1% 0.02 
11.7-12.3 12.00 13.1 G 1.4 0.27 0.59 3.40 1.89 0.76 -1.77 0.06 1.83 3.34 0.08 2.51 4.59 1% 0.01 
14.0-14.3 14.15 15.0 H 1.9 0.32 0.49 0.80 1.64 1.03 0.32 0.98 0.66 0.44 1.84 1.24 0.82 1% 0.02 
15.5-16.0 15.75 16.5 I 1.6 0.36 0.64 2.50 1.47 0.64 -1.32 0.08 1.40 1.95 0.12 2.20 3.08 1% 0.02 
17.0-17.6 17.30 17.6 J 1.1 0.40 0.70 4.50 1.32 0.51 -2.17 -0.42 1.75 3.05 -0.46 1.88 3.28 1% 0.01 
For all. 17.6 (phI16+phi50+phiB4)13= 0.76 

0.59 mm 
0.62 1.28 
0.65 mm 

1.89 0.69 1.29 
0.62 mm 

1.90 1.0% 

lJj 
I 

\D 

For the top 6.3 feet: 

For lhe top 11.7 feet: 

0.93 
0.53 mm 
1.03 
0.49 mm 

0.78 1.29 
0.58 mm 
0.92 1.20 
0.53 mm 

2.12 

1.69 

0.83 1.49 
0.56 mm 
0.91 1.27 
0.53 mm 

2.51 

1.86 

1.1% 

1.0% 

For lhe top 15.0 feet: 0.93 
0.52 mm 

0.82 1.21 
0.57 mm 

1.74 0.84 1.24 
0.56 mm 

1.81 1.0% 

51-11-94 
1.1-1.4 1.25 1.6 A 1.6 0.24 0.40 0.80 2.06 1.32 0.32 1.19 0.87 0.75 1.90 1.39 1.21 1% 0.02 
2.7-3.2 2.95 3.5 B 1.9 0.20 0.38 0.93 2.32 1.40 0.10 1.21 1.11 1.23 2.31 2.11 2.34 1% 0.02 
5.3-5.6 5.45 6.6 C 3.1 0.20 0.36 0.71 2.32 1.47 0.49 1.41 0.91 0.84 4.36 2.83 2.59 1% 0.03 
7.6-7.9 7.75 8.7 D 2.1 0.17 0.27 0.60 2.56 1.89 0.74 1.65 0.91 0.83 3.50 1.93 1.76 1% 0.02 

9.4-10.0 9.70 10.0 E 1.3 0.28 0.58 4.80 1.84 0.79 -2.26 -0.21 2.05 4.20 -0.27 2.61 5.36 1% 0.01 
10.6-10.9 10.75 11.2 F 1.2 0.08 0.11 0.19 3.64 3.18 2.40 3.02 0.62 0.39 3.62 0.75 0.47 6% 0.07 
12.8-13.1 12.95 14.5 G 3.3 0.20 0.35 1.40 2.32 1.51 -0.49 0.92 1.40 1.97 3.03 4.63 6.50 1% 0.03 
14.8-15.1 14.95 15.7 H 1.2 0.41 0.60 0.93 1.29 0.74 0.10 0.70 0.59 0.35 0.80 0.68 0.40 1% 0.01 
16.2-16.5 16.35 16.8 1 1.2 0.30 0.46 0.71 1.74 1.12 0.49 1.12 0.62 0.39 1.28 0.71 0.44 1% 0.01 
For all: 16.8 (phi16+phiSO+phiB4)13= 1.31 1.22 1.01 1.22 1.22 1.05 1.25 1.4% 

0.40 mm 0.43 mm 0.43 mm 
For lhe top 6.6 feet: 1.31 1.27 0.96 0.94 1.30 0.96 0.93 1.0% 

0.40 mm 0.41 mm 0.41 mm 
For the top 8.7 feet: 1.42 1.36 0.95 0.91 1.38 0.95 0.90 1.0% 

0.37 mm 0.39 mm 0.38 mm 
For lhe lop 11.2 feet: 1.48 1.38 1.08 1.37 1.38 1.04 1.22 1.5% 

0.36 mm 0.38 mm 0.38 mm 
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Table B-2
 
Shallotte I"Iet Vibracore Samples (Samples Collected May 1994)
 

SUMMARY TABLE 

core no. sample sample depth to samp. layer mean'(phI16"1lh1~"IlhI84)13 mean-(phI16+ph15O+ph184)13 mean sill 
and or layer average_ bottom or layer thickness d16 d50 d84 phi16 phi50 phi84 =phI16+ stdd K"2 weighl wtd wtd. con wtd 

tJ:l 
I 
~ 
o 

location deDth (fU del'lth(ft\ of laver no. (feet) mm mm mm phi84)12 mean sid d K"2 tent silt 
51-1-94 9.0 9.0 0.24 2.07 1.83 1.37 2.48 16.51 12.32 22.28 16% 1.48 
51-2-94 15.3 15.3 0.30 1.75 1.44 1.22 2.09 21.97 18.73 31.92 22% 3.35 
51-3-94 14.6 14.6 0.33 1.58 1.05 1.37 2.74 15.33 20.03 40.04 13% 1.96 
51-4-94 10.2 10.2 0.55 0.86 0.42 1.69 3.19 4.24 17.25 32.54 1% 0.12 
51-5-94 10.6 10.6 0.34 1.56 1.66 0.73 0.99 17.63 7.69 10.53 1% 0.11 
51-6-94 13.8 13.8 0.26 1.97 2.00 0.54 0.32 27.57 7.43 4.39 1% 0.14 
51-7-94 18.6 18.6 0.34 1.57 1.57 0.77 0.83 29.27 14.37 15.42 1% 0.19 
51-8-94 14.5 14.5 0.34 1.57 1.55 0.78 0.79 22.41 11.37 11.50 1% 0.15 
51-9-94 19.2 19.2 0.38 1.38 1.22 1.12 1.36 23.35 21.45 26.19 6% 1.07 

51-10-94 17.6 17.6 0.59 0.76 0.69 1.29 1.90 12.19 22.64 33.47 1% 0.18 
51-11-94 16.8 16.8 ~ 1.31 1.22 1.05 1.25 20.54 17.65 21.06 1% 0.23 

160.2 0.37 mm 1.4~ 1.33 1.08 1.63 1.32 1.07 1§G SDk ~ GO,. 

0.36 mm 0.40 mm 0.40 mm 

SUMMARY TABLE - DOWN TO ABOUT -15 FEET NGVD 

core no. sample sample depth to samp. layer mean-(phI16"1lh1!lO+ptl84)13 mean-(phI16+ph15O+ph184)13 mean silt 
and orlayer _average. bottom .orlayer. thickness_ d16 _ d50 _ d84 _phI16phi50_phi84_=phI16+_ stdd K"2 weight wtd wtd. con- wtd 

location del'lth (fU deDth(ft1 oflaver no. (feet\ mm mm mm ph184)12 mean sid d K"2 tenl silt 
51-1-94 4.8 4.8 0.43 1.21 0.97 1.39 2.78 4.64 6.68 13.33 1% 0.05 
51-2-94 5.0 5.0 0.68 0.56 0.32 1.34 2.06 1.60 6.63 10.24 1% 0.05 
51-3-94 4.1 4.1 0.71 0.50 0.55 1.19 1.63 2.26 4.93 6.74 1% 0.04 
51-4-94 7.6 7.6 0.51 0.96 0.44 1.65 3.14 3.35 12.50 23.86 1% 0.09 
51-5-94 10.6 10.6 0.34 1.56 1.66 0.73 0.99 17.63 7.69 10.53 1% 0.11 
51-6-94 10.9 10.9 0.21 2.25 2.21 0.50 0.26 24.14 5.42 2.86 1% 0.11 
51-7-94 11.2 11.2 0.26 1.94 1.94 0.58 0.38 21.73 6.46 4.27 1% 0.11 
51-8-94 10.3 10.3 0.27 1.89 1.93 0.62 0.43 19.82 6.35 4.42 1% 0.10 
51-9-94 11.5 11.5 0.33 1.59 1.41 1.10 1.31 16.16 12.64 15.02 1% 0.11 
51-10-94 11.7 11.7 0.49 1.03 0.91 1.27 1.86 10.60 14.81 21.70 1% 0.12 
51-11-94 11.2 11.2 ~ 148 1.38 1.04 1.22 15.43 11.62 13.71 2% 0.17 

98.8 0.42 mm 1.31: 1.25 1.04 1.46 1.39 0.97 128 1% 1.1% 
0.39 mm 0.42 mm 0.38 mm 
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