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RELEVANT STATUTES OR RULES

ATTACHMENT A

15A NCAC 07H .0301 OCEAN HAZARD CATEGORIES
The next broad grouping is composed of those AECs that are considered natural hazard areas along
the Atlantic Ocean shoreline where, because of their special vulnerability to erosion or other adverse
effects of sand, wind, and water, uncontrolled or incompatible development could unreasonably
endanger life or property. Ocean hazard areas include beaches, frontal dunes, inlet lands, and other
areas in which geologic, vegetative and soil conditions indicate a substantial possibility of excessive
erosion or flood damage.
15A NCAC 07H .0302 SIGNIFICANCE OF THE OCEAN HAZARD CATEGORY
(a) The primary causes of the hazards peculiar to the Atlantic shoreline are the constant forces
exerted by waves, winds, and currents upon the unstable sands that form the shore. During storms,
these forces are intensified and can cause significant changes in the bordering landforms and to
structures located on them. Ocean hazard area property is in the ownership of a large number of
private individuals as well as several public agencies and is used by a vast number of visitors to the
coast. Ocean hazard areas are critical, therefore, because of both the severity of the hazards and the
intensity of interest in the areas.
(b) The location and form of the various hazard area landforms, in particular the beaches, dunes, and
inlets, are in a permanent state of flux, responding to meteorologically induced changes in the wave
climate. For this reason, the appropriate location of structures on and near these landforms must be
reviewed carefully in order to avoid their loss or damage. As a whole, the same flexible nature of
these landforms which presents hazards to development situated immediately on them offers
protection to the land, water, and structures located landward of them. The value of each landform
lies in the particular role it plays in affording protection to life and property. (The role of each
landform is described in detail in Technical Appendix 2 in terms of the physical processes most
important to each.) Overall, however, the energy dissipation and sand storage capacities of the
landforms are most essential for the maintenance of the landforms' protective function.
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15A NCAC 07H .0303 MANAGEMENT OBJECTIVE OF OCEAN HAZARD AREAS
(a) The CRC recognizes that absolute safety from the destructive forces indigenous to the Atlantic
shoreline is an impossibility for development located adjacent to the coast. The loss of life and
property to these forces, however, can be greatly reduced by the proper location and design of
structures and by care taken in prevention of damage to natural protective features particularly
primary and frontal dunes. Therefore, it is the CRC's objective to provide management policies and
standards for ocean hazard areas that serve to eliminate unreasonable danger to life and property and
achieve a balance between the financial, safety, and social factors that are involved in hazard area
development.
(b) The purpose of these Rules shall be to further the goals set out in G.S. 113A-102(b), with
particular attention to minimizing losses to life and property resulting from storms and long-term
erosion, preventing encroachment of permanent structures on public beach areas, preserving the
natural ecological conditions of the barrier dune and beach systems, and reducing the public costs of
inappropriately sited development. Furthermore, it is the objective of the Coastal Resources
Commission to protect present common-law and statutory public rights of access to and use of the
lands and waters of the coastal area.
15A NCAC 7H .0305 GENERAL IDENTIFICATION AND DESCRIPTION OF
LANDFORMS
(a) This section describes natural and man-made features that are found within the ocean hazard area
of environmental concern.
(8) Erosion Escarpment. The normal vertical drop in the beach profile caused from high tide or
storm tide erosion.
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15A NCAC 07H .0308 SPECIFIC USE STANDARDS FOR OCEAN HAZARD AREAS
(a) Ocean Shoreline Erosion Control Activities:
(1) Use Standards Applicable to all Erosion Control Activities:
(A) All oceanfront erosion response activities shall be consistent with the general policy
statements in 15A NCAC 07M .0200.
(B) Permanent erosion control structures may cause significant adverse impacts on the value and
enjoyment of adjacent properties or public access to and use of the ocean beach, and, therefore, are
prohibited. Such structures include bulkheads, seawalls, revetments, jetties, groins and breakwaters.
(C) Rules concerning the use of oceanfront erosion response measures apply to all oceanfront
properties without regard to the size of the structure on the property or the date of its construction.
(D) All permitted oceanfront erosion response projects, other than beach bulldozing and
temporary placement of sandbag structures, shall demonstrate sound engineering for their
planned purpose.
(E) Shoreline erosion response projects shall not be constructed in beach or estuarine areas that
sustain substantial habitat for fish and wildlife species, as identified by natural resource agencies
during project review, unless mitigation measures are incorporated into project design, as set forth in
Rule .0306(i) of this Section.
(F) Project construction shall be timed to minimize adverse effects on biological activity.
(G) Prior to completing any erosion response project, all exposed remnants of or debris from
failed erosion control structures must be removed by the permittee.
(the remainder of (a)(1) is omitted in this staff recommendation)
(2) Temporary Erosion Control Structures:
(A) Permittable temporary erosion control structures shall be limited to sandbags placed landward
of mean high water and parallel to the shore.
(B) Temporary erosion control structures as defined in Part (2)(A) of this Subparagraph shall be
used to protect only imminently threatened roads and associated right of ways, and buildings
and their associated septic systems. A structure shall be considered imminently threatened if
its foundation, septic system, or right-of-way in the case of roads, is less than 20 feet away
from the erosion scarp. Buildings and roads located more than 20 feet from the erosion scarp
or in areas where there is no obvious erosion scarp may also be found to be imminently
threatened when site conditions, such as a flat beach profile or accelerated erosion, increase
the risk of imminent damage to the structure.
(C) Temporary erosion control structures shall be used to protect only the principal structure and
its associated septic system, but not appurtenances such as pools, gazebos, decks or any
amenity that is allowed as an exception to the erosion setback requirement.
(D) Temporary erosion control structures may be placed seaward of a septic system when there is
no alternative to relocate it on the same or adjoining lot so that it is landward of or in line with
the structure being protected.
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(E) Temporary erosion control structures shall not extend more than 20 feet past the sides of the
structure to be protected. The landward side of such temporary erosion control structures
shall not be located more than 20 feet seaward of the structure to be protected or the
right-of-way in the case of roads. If a building or road is found to be imminently threatened
and at an increased risk of imminent damage due to site conditions such as a flat beach profile
or accelerated erosion, temporary erosion control structures may be located more than 20 feet
seaward of the structure being protected. In cases of increased risk of imminent damage, the
location of the temporary erosion control structures shall be determined by the Director of the
Division of Coastal Management or their designee.
(F) Temporary erosion control structures may remain in place for up to two years after the date of
approval if they are protecting a building with a total floor area of 5000 sq. ft. or less and its
associated septic system, or, for up to five years for a building with a total floor area of more
than 5000 sq. ft. and its associated septic system. Temporary erosion control structures may
remain in place for up to five years if they are protecting a bridge or a road. The property
owner shall be responsible for removal of the temporary structure within 30 days of the end of
the allowable time period.
(G) Temporary sandbag erosion control structures may remain in place for up to five years from
the date of approval if they are located in a community that is actively pursuing a beach
nourishment project, and for up to eight years from the date of approval if they are located in
an Inlet Hazard Area adjacent to an inlet for which a community is actively pursuing an inlet
relocation project. For purposes of this Rule, a community is considered to be actively
pursuing a beach nourishment or inlet relocation project if it has:
(i) an active CAMA permit, where necessary, approving such project; or
(ii) been identified by a U.S. Army Corps of Engineers' Beach Nourishment
Reconnaissance Study, General Reevaluation Report, Coastal Storm Damage
Reduction Study or an ongoing feasibility study by the U.S. Army Corps of
Engineers and a commitment of local or federal money, when necessary; or
(iii) received a favorable economic evaluation report on a federal project or,
(iv) is in the planning stages of a project that has been designed by the U.S. Army Corps
of Engineers or persons meeting applicable State occupational licensing
requirements and has been initiated by a local government or community with a
commitment of local or state funds to construct the project and the identification of
the financial resources or funding bases necessary to fund the beach nourishment or
inlet relocation project.
If beach nourishment or inlet relocation is rejected by the sponsoring agency or community,
or ceases to be actively planned for a section of shoreline, the time extension is void for that
section of beach or community and existing sandbags are subject to all applicable time limits
set forth in Part (F) of this Subparagraph.
(H) Once the temporary erosion control structure is determined to be unnecessary due to
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relocation or removal of the threatened structure, a storm protection project constructed by the
U.S. Army Corps of Engineers, a large-scale beach nourishment project or an inlet relocation
project, it shall be removed by the property owner within 30 days of official notification from
the Division of Coastal Management regardless of the time limit placed on the temporary
erosion control structure.
(I) Removal of temporary erosion control structures shall not be required if they are covered by
dunes with stable and natural vegetation.
(J) The property owner shall be responsible for the removal of remnants of all portions of any
damaged temporary erosion control structure.
(K) Sandbags used to construct temporary erosion control structures shall be tan in color and three
to five feet wide and seven to 15 feet long when measured flat. Base width of the structure
shall not exceed 20 feet, and the height shall not exceed six feet.
(L) Soldier pilings and other types of devices to anchor sandbags shall not be allowed.
(M) An imminently threatened structure may be protected only once, regardless of ownership unless
the threatened structure is located in an Inlet Hazard Area and in a community that is actively
pursuing an inlet relocation project in accordance with (G) of this Subparagraph. Existing temporary
erosion control structures located in Inlet Hazard Areas may be eligible for an additional eight year
permit extension provided that the structure being protected is still imminently threatened, the
temporary erosion control structure is in compliance with requirements of this Subchapter and the
community in which it is located is actively pursuing an inlet relocation project in accordance with
Part (G) of this Subparagraph. In the case of a building, a temporary erosion control structure may be
extended, or new segments constructed, if additional areas of the building become imminently
threatened. Where temporary structures are installed or extended incrementally, the time period for
removal under Part (F) or (G) of this Subparagraph shall begin at the time the initial erosion control
structure is installed. For the purpose of this Rule:
(i) a building and septic system shall be considered as separate structures.
(ii) a road or highway shall be allowed to be incrementally protected as sections become
imminently threatened. The time period for removal of each section of sandbags shall begin at the
time that section is installed in accordance with Part (F) or (G) of this Subparagraph.
(N) Existing sandbag structures may be repaired or replaced within their originally permitted
dimensions during the time period allowed under Part (F) or (G) of this Subparagraph.
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15A NCAC 07M .0201 DECLARATION OF GENERAL POLICY
It is hereby declared that the general welfare and public interest require that development along the
ocean and estuarine shorelines be conducted in a manner that avoids loss of life, property and
amenities. It is also declared that protection of the recreational use of the shorelines of the state is in
the public interest. In order to accomplish these public purposes, the planning of future land uses,
reasonable rules and public expenditures should be created or accomplished in a coordinated manner
so as to minimize the likelihood of damage to private and public resources resulting from
recognized coastal hazards.
15A NCAC 07M .0202 POLICY STATEMENTS
(a) Pursuant to Section 5, Article 14 of the North Carolina Constitution, proposals for shoreline
erosion response projects shall avoid losses to North Carolina's natural heritage. All means should be
taken to identify and develop response measures that will not adversely affect estuarine and marine
productivity. The public right to use and enjoy the ocean beaches must be protected. The protected
uses include traditional recreational uses (such as walking, swimming, surf-fishing, and sunbathing)
as well as commercial fishing and emergency access for beach rescue services. Private property
rights to oceanfront properties including the right to protect that property in ways that are consistent
with public rights should be protected.
(b) Erosion response measures designed to minimize the loss of private and public resources to
erosion should be economically, socially, and environmentally justified. Preferred response measures
for shoreline erosion shall include but not be limited to AEC rules, land use planning and land
classification, establishment of building setback lines, building relocation, subdivision regulations
and management of vegetation.
(c) The replenishment of sand on ocean beaches can provide storm protection and a viable alternative
to allowing the ocean shoreline to migrate landward threatening to degrade public beaches and cause
the loss of public facilities and private property. Experience in North Carolina and other states has
shown that beach restoration projects can present a feasible alternative to the loss or massive
relocation of oceanfront development. In light of this experience, beach restoration and sand
renourishment and disposal projects may be allowed when:
(1) Erosion threatens to degrade public beaches and to damage public and private properties;
(2) Beach restoration, renourishment or sand disposal projects are determined to be socially
and economically feasible and cause no significant adverse environmental impacts;
(3) The project is determined to be consistent with state policies for shoreline erosion response
and state use standards for Ocean hazard and Public Trust Waters Areas of Environmental
Concern and the relevant rules and guidelines of state and federal review agencies.
When the conditions set forth in this Paragraph can be met, the Coastal Resources Commission
supports, within overall budgetary constraints, state financial participation in Beach Erosion Control
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and Hurricane Wave Protection projects that are cost-shared with the federal government and
affected local governments pursuant to the federal Water Resources Development Act of 1986 and
the North Carolina Water Resources Development Program (G.S. 143-215.70-73).
(d) The following are required with state involvement (funding or sponsorship) in beach restoration
and sand renourishment projects:
(1) The entire restored portion of the beach shall be in permanent public ownership;
(2) It shall be a local government responsibility to provide adequate parking, public access, and
services for public recreational use of the restored beach.
(e) Temporary measures to counteract erosion, such as the use of sandbags and beach pushing,
should be allowed, but only to the extent necessary to protect property for a short period of time until
threatened structures may be relocated or until the effects of a short-term erosion event are reversed.
In all cases, temporary stabilization measures must be compatible with public use and enjoyment of
the beach.
(f) Efforts to permanently stabilize the location of the ocean shoreline with seawalls, groins,
shoreline hardening, sand trapping or similar protection devices shall not be allowed except when the
project meets one of the specific exceptions set out in 15A NCAC 7H .0308.
(g) The State of North Carolina will consider innovative institutional programs and scientific
research that will provide for effective management of coastal shorelines. The development of
innovative measures that will lessen or slow the effects of erosion while minimizing the adverse
impacts on the public beach and on nearby properties is encouraged.
(h) The planning, development, and implementation of erosion control projects will be coordinated
with appropriate planning agencies, affected governments and the interested public. Maximum
efforts will be made by the state to accommodate the interest of each interested party consistent with
the project's objectives. Local, state, and federal government activity in the coastal area should reflect
an awareness of the natural dynamics of the ocean front. Government policies should not only
address existing erosion problems but should aim toward minimizing future erosion problems.
Actions required to deal with erosion problems are very expensive. In addition to the direct costs of
erosion abatement measures, many other costs, such as maintenance of projects, disaster relief, and
infrastructure repair will be borne by the public sector. Responses to the erosion should be designed
to limit these public costs.
(i) The state will promote education of the public on the dynamic nature of the coastal zone and on
effective measure to cope with our ever changing shorelines.
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ATTACHMENT B

STIPULATED FACTS

1. The Petitioner in this case is the Town of North Topsail Beach (“Petitioner” or “Town”). The
Town is represented by Town Attorney Brian Edes.
2.
The site at issue in this case is located at the north end of North Topsail Beach, and includes the
beach waterward of the first line of stable natural vegetation from just north of the Topsail Reef
condominiums toward New River Inlet to the northernmost house on New River Inlet Road, which
includes 39 parcels of land with 20 duplexes structures/40 residences on them (the “Site”). At the time
these 20 structures were constructed, they were “second row” homes. The Site is depicted in the
Project Narrative section of the stipulated exhibits, and in other exhibits, attached. The Town holds
easements, which are attached as stipulated exhibits, on these oceanfront parcels in order to use the
property for the purposes of implementing nourishment projects.
3.

The Site is located within the Ocean Erodible, High-Hazard Flood and Inlet Hazard AECs.

The long-term average annual erosion rate at the Site is 2-feet per year. The Site is entirely
4.
within the Inlet Hazard AEC which uses the rate for the adjacent ocean hazard area per 15A NCAC 7H
.0310(a)(1). Staff agrees that this Site has experienced accelerated erosion in the last 12-15 months.
5.
According to the Town’s Project Engineer, Tom Jarrett, P.E. of Coastal Planning &
Engineering (CP&E), one of the unique features of the area is the influence New River Inlet, or more
specifically, the ebb tide delta of the inlet, has on sediment transport along the shoreline. This is
demonstrated by the photo shown in Exhibit 15(an attached exhibit) in which incoming waves from the
southeast are refracted around the ebb tide delta resulting in a change in sediment transport direction
(as indicated by the arrows) just south of New River Inlet. The area in which the direction of sediment
transport changes as a result of wave refraction is commonly referred to as a nodal zone. In general, the
nodal zone is characterized by the net movement of material away from or out of the zone. While a
nodal zone will generally always exist adjacent to a tidal inlet, the influence of the nodal zone on the
shoreline of North Topsail Beach is enhanced due to the absence of significant shoal accumulations on
the south side of the inlet. The absence of shoal material south of the inlet is one of the issues the
channel relocation project was designed to address, i.e., the purpose of moving the channel was to
encourage the reconfiguration of the inlet’s ebb tide delta through the redistribution of shoal material
from the north side of the inlet to the south side. In support of this fact, Mr. Jarrett has provided
portions of the Final Environmental Impact Statement for the North Topsail Beach Shoreline
Protection Project which was prepared in December of 2009 (“FEIS”), a copy of which is attached as a
stipulated exhibit.
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History of the Site
6.
The north end of the Town has a history of erosion. More detailed information about the history
of erosion and of nourishment can be found in Appendix B of the FEIS which is attached as a
stipulated exhibit. A brief summary prepared by Mr. Jarrett regarding past nourishment projects
between 2002 and 2011 (“Jarrett Erosion History Report”) is also attached as a stipulated exhibit.
7.
According to the FEIS, the erosion of the shoreline south of New River Inlet has been a
persistent problem since around 1984 when the bar channel of New River Inlet shifted its alignment
toward Onslow Beach. Prior to 1984, the north end of North Topsail Beach was accreting at an
average rate of 6.1 feet/year. Following the change in channel position and orientation, the north end
began to erode at an average rate of 5.3 feet/year. Most of the accelerated erosion was attributed to the
higher degree of exposure of the north end to wave energy. That is, prior to the channel shift, the south
side of the ebb tide delta provided a breakwater effect with wave breaking relatively far offshore. With
the loss of the south side delta, more wave energy was able to be transmitted directly to the shoreline.
This, combined with the development of flood channels running close to and parallel to the north end,
greatly increased sediment transport rates to the north.
8.
Since 1993, and despite the use of sandbag structures in some places, 11 residential structures
all of which were located seaward of the existing 20 structures at the Site were either removed or lost
to erosion.
The Town’s Inlet Management Plan/FEIS
9.
Beginning in 2006, the Town hired CP&E to develop an Inlet Management Plan for the New
River Inlet (“Inlet Management Plan”). This Inlet Management Plan was completed in December 2009
and memorialized in the FEIS publication. The entire Inlet Management Plan is covered by the
Department of the Army permit SAW 2005-00344 dated May 16, 2001. CAMA Major Permit #79-10
was issued on July 21, 2010 authorizing Phase I of the Inlet Management Plan. A modification on
October 12, 2012 authorized a change of the beach fill density, the amount of material to be removed
from the ocean bar channel, and removed a previously permitted upland disposal site. This CAMA
permit was further modified more recently on September 26, 2013 authorizing Phase 5 of the Inlet
Management Plan to be developed during the 2014-15 dredging window, authorized an increase in
beach fill densities, and allowed Phase 5 to take place before Phases 2-4 if necessary. Copies of this
permit and its modifications are attached as stipulated exhibits.
10.
Phase 1 of the Inlet Management Plan was completed in February 2013. It included the
repositioning of the New River Inlet ocean bar channel to a more central location between the south
end of Onslow Beach and the north end of North Topsail Beach. The material removed during the
repositioning of the channel was used as beach fill along 7,730 feet of shoreline south of New River
Inlet, as seen in the attached stipulated exhibits.
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11.
The Town’s stated purpose for moving the ocean bar channel of New River Inlet, as stated in
the FEIS, was for the purpose of inducing sand accumulation on the south side of the inlet’s ebb tide
delta. Based on the documented historic behavior of the inlet, the Town believed that moving the
channel to a more central position with an alignment approximately perpendicular to the adjacent
shorelines would result in accretion of the shoreline south of the inlet. The time required for the new
channel to have a positive impact on the shoreline was estimated in the FEIS to be 3-4 years per a letter
by Dr. William Cleary, a copy of which is attached.
12.
According to Mr. Jarrett, the behavior of the shoreline on the north end of North Topsail Beach
is tied to the position and alignment of the main bar channel of New River Inlet. Morphological
studies of New River Inlet, reported in the FEIS, describe the relationship between the position and
alignment of the channel and the response of the shorelines on both sides of the inlet. The FEIS also
identified a position and alignment of the bar channel that would provide a beneficial impact on the
north end shoreline. Based on the FEIS, the Town of North Topsail Beach elected to artificially move
the channel to the preferred position and alignment indicated by the morphological studies.
13.
The construction of Phase 1 moved the mean high water (MHW) shoreline an average of 272
feet seaward of the pre-project MHW shoreline in the area between Building #1 of Topsail Reef and
the south shoulder of New River Inlet (baseline stations 1149+00 to 1160+00). Based on an August
2014 beach profile survey by Gahagan & Bryant, the MHW shoreline north of Topsail Reef had
receded between 200 and 250 feet since completion of Phase 1, which is equivalent to rates of between
130 ft/yr. and 167 ft/yr. Visual inspections of the beach show it has continued to erode since the
August 2014 survey and the MHW shoreline has returned to essentially its pre-project position.
According to Mr. Jarrett, while the rate of loss of the fill placed during Phase 1 of the management
plan has been higher than anticipated, the loss is comparable to losses experienced from previous fills
created by the USACE through disposal of navigation maintenance material removed during
maintenance of the AIWW and portions of the channel passing through Cedar Bush Cut from the
AIWW to the inlet.
14.
According to Mr. Jarrett in his Jarrett Erosion History Report, based on the documented history
of shoreline changes along the north end of North Topsail Beach, he believes that the recent
acceleration in the rate of shoreline change is not related to the channel relocation project. Instead, Mr.
Jarrett believes that much of the accelerated erosion can be attributed to the unnatural shoreline
configuration created by the beach fill, i.e., the conditions that were causing the north end to erode
prior to relocating the channel, such as the absence of a significant shoal on the south side of the inlet
and the presence of flood channels, still persist. Mr. Jarrett believes these conditions will continue to
exist until such time the newly aligned channel effects the predicted changes in the ebb tide delta of
New River Inlet. Until that time, waves will continue to impact the area in such a way as to cause
accelerated sediment transport from the north end and into New River Inlet.
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15.
According to the “Year 2 Post-Construction Physical Monitoring Report” dated October 2014
and prepared by CP&E, a copy of which is attached as a stipulated exhibit (“Monitoring Report”),
monitoring of the inlet has demonstrated some of the expected results are taking place with sand
accumulating on the south side of the inlet. However, the rate of build-up, as predicted, has been
relatively slow. As a result, the north end of North Topsail Beach has continued to experience high
rates of erosion. As of August 2014, most of the fill placed north of the Topsail Reef Condominiums in
February of 2013 has been lost, as shown in photographs attached as stipulated exhibits.
16.
The FEIS stated the periodic maintenance of the ocean bar channel would be necessary at
approximately 4-year intervals in order to keep the channel in its preferred position and alignment.
Material removed to maintain the channel is to be used to provide periodic nourishment of the North
Topsail Beach shoreline including the shoreline nourished during Phase 1.
17.
The Corps permit allows maintenance of the channel to be accomplished once every four years
providing one of two channel maintenance thresholds are met. One channel threshold is associated
with shoaling of the channel and the second is based on the position and alignment of the channel.
Following Phase 1’s completion in February 2013, the Town is not permitted to maintain the channel
until at least the 2016/2017 environmental dredge window.
18.
Based on site photographs, the final remnants of the artificial dune which was part of the Phase
1 project and was evident in August 7, 2014 photos attached, has completely eroded as shown in
photos attached taken in late-September 2014.
19.
In addition to the threat to the homes, flooding of the area has increased with flood waters
spilling on to New River Inlet Road and side streets during times of high tide, at least four times in
late-2014, as seen in photographs attached as stipulated facts.
20.
As the shoreline continues to encroach closer to these residences, installation of emergency
structures will likely become increasingly difficult for any work has to take place in the active surf
zone. This could limit construction to times of low water along some sections of the project area.
CAMA Permit Process
21.
Beginning in the early summer of 2014, Town officials and their agents began to contact DCM
Staff to inquire about possible options for protecting homes at the Site from erosion that was taking
place following Phase 1. DCM issued a modification to permit 191-05 on August 14, 2014 authorizing
sand from an upland source to be placed at the Site. This permit was originally issued on December 5,
2005 following Hurricane Ophelia and authorized for dune reconstruction at the Site. Various other
options were discussed, including the use of sandbags and the use of geotubes. The work authorized by
the modification of CAMA Major Permit #191-05 has not been undertaken.
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22.
On or about August 15, 2014, the Town, with help from its CP&E consultants Tom Jarret and
Ken Wilson, submitted a CAMA Major Permit Application seeking to install approximately 1,450
linear feet of geotube (7.5’ tall and 45’ circumference tubes) at the Site. This permit application was
deemed complete (except for the receipt of all of the easement agreements from the Town which were
received later) by DCM on August 27, 2014, and was sent to the resource agencies for comment
through the CAMA Major Permit process. Because the geotube proposed was inconsistent with the
Commission’s rules limiting the size of sandbags allowed as temporary erosion control, DCM Staff
planned to deny this permit application on or soon after the public notice period ended on September
19, 2014. The Town was planning to seek a variance from this permit denial.
On September 18, 2014, DCM received a “modification” request to the initial geotube
23.
proposal, proposing to also place 35,000 to 50,000 cubic yards of sand in a “sand bench” to raise the
elevation of the beach at the Site approximately 6’ in elevation, and then place the geotube on top of
the “sand bench”. DCM determined that the significant changes and increased scope of this
“modified” project were going to require a new CAMA permit application from the Town, including
new notice of the modified project to the public and adjacent neighbors, and new review by the
resource agencies.
24.
Following discussions between the Town, its agents, DCM and other resource agencies, the
Town submitted its “final design” sandbag proposal on September 26, 2014. This new CAMA Major
Permit application was deemed complete by DCM on October 3, 2014, a copy of which is attached as a
stipulated exhibit. Also, on October 2, 2014, DCM retired the Town’s initial geotube project
application, following receipt of this new CAMA Major Permit application for its “final design.”
25.
The final design proposes to install sandbags at the Site, from the existing larger sandbag
revetment at Building #1 of Topsail Reef and extending north approximately 1,450 feet parallel to the
existing shoreline. A 50-foot return wall would extend landward from the north end of the sand bag
structure just north of the home located at 2378 New River Inlet Road. A plan view of the sand bag
revetment and a typical cross-section view of proposed revetment are shown in the stipulated exhibits.
The proposed borrow site for the sand needed to fill the proposed sandbags is an area approximately 5
acres on the point, just north of the Site, also called “the spit.”
26.
Topsail Reef was authorized by two variances of the Commission in July 2012 and October
2014, to construct a revetment similar to the larger size to that being proposed by the Town, just south
of the Site.
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27.
The proposed sandbag revetment would follow an alignment roughly parallel to the seaward
most support piles of the threatened residential structures with the landward toe of the revetment
positioned as close as practical to the front support piles of the structures. In this regard, the authorized
temporary erosion control structure would be located no more than 45 feet waterward of the waterward
most pilings of those buildings controlling the alignment of the temporary erosion control structure
from 2304 New River Inlet Rd. to the northern terminus of the temporary erosion control structure,
namely those structures at: 2304 New River Inlet Rd., 2314 New River Inlet Rd., 2354 New River Inlet
Rd., 2362 New River Inlet Rd., 2368 New River Inlet Rd., and 2378 New River Inlet Rd. No portion of
the temporary erosion control structure between 2304 New River Road and the southern terminus of
the temporary erosion control structure will be located more than 115 feet waterward of the waterward
most piling of each building.
28.
As part of the CAMA Major Permit Application process, adjacent neighbors and the public
were given notice of the Town’s final design CAMA permit application through publication in the Star
News on October 8, 2014. DCM staff received only one comment—an objection from the adjacent
riparian property owner Topsail Reef, which was later retracted.
29.
Also as part of the CAMA Major Permit application process, the Town’s application, Field
Report, and other materials were sent to resource agencies for comment. Of those agencies who
responded, the DCM Fisheries Specialist objected to the proposal due to concerns about surf zone
habitat, though DCM did not deem this objection sufficient to support permit denial. Copies of the
field report and the noted comments received by DCM are attached as stipulated exhibits.
30.
On October 21, 2014 DCM staff conducted a site visit of the subject area and determined that
“site conditions [had] deteriorated and emergency action is warranted”. Consequently, the DENR
Secretary authorized the issuance of an Emergency CAMA Major Permit, which allows DCM
discretion to suspend of public notice, adjacent riparian notice, and the normal agency coordination
process. In this case, once the emergency permit authority was activated for this site, earlier
coordination with the federal agencies was halted.
31.
On October 24, 2014, DCM issued CAMA Emergency Major Permit 92-14 to the Town,
authorizing its final design, but conditioning this approval on compliance with the Commission’s rules
limiting the size of sandbag structures to a base width of 20’ and a height of 6’.
32.
The Town stipulates that its final design proposal is inconsistent with the Commission’s rules
limiting the size of sandbag structures.
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33.
On November 7, 2014, DCM received the Town’s variance petition. The Town also sought to
have the hearing in this matter heard in an expedited fashion, sooner than the Commission’s scheduled
December meeting. A copy of the petition, notice of the variance request to the adjacent riparian
owners, and the documents related to the expedited hearing request are attached.
34.
The tax value of the structures at the Site and their lots total about $9 million as shown in the
attached stipulated exhibits, and their loss from the tax base would reduce the annual tax revenue of
the Town $35,388 based on the proposed 2015 tax rate of $0.3932 per $100.
35.
The proposed larger sand bag revetment is intended to protect the 20 threatened residential
structures for at least the next 2.5 years or until such time the beach fill provided under Phase 1 of the
North Topsail Beach shoreline/inlet management plan can be renourished. In addition, the Town of
North Topsail Beach is committed to managing the north end shoreline by maintaining the preferred
position and alignment of the New River Inlet ocean bar channel and using the material removed to
maintain the channel to nourish the northern 7.25 miles of its ocean shoreline. Both the channel
maintenance program and periodic nourishment are intended to maintain and/or preserve the dune and
beach system in as near a natural state as possible.
36.
On October 15, 2014, the Town’s Board of Aldermen passed resolution 2014-13 which allowed
for a special assessment to be imposed pursuant to NCGS 160A-238, in order to fund the larger
sandbag structure proposed in this variance, with 50% of the total cost (which estimated at
approximately $2.3 million for the total project) to be paid by the 39 parcel-owners identified in the
resolution based on oceanfront frontage. This assessment resolution was then the subject of a public
hearing on November 6, 2014. On November 6, 2014, the Town passed resolution 2014-16 which
confirmed the assessment, and Draft meeting minutes reflect the five public comments received.
Copies of both resolutions and the Draft meeting minutes are attached as stipulated exhibits.
37.
On November 14, 2014, the Town issued a Notice of Special Meeting scheduled for November
19, 2014 to receive recommendations on the selection of a contractor for this sandbag project.
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37.
The Town of North Topsail Beach is seeking a variance to conditions 1 and 2 of CAMA Major
Permit #92-14. Specifically,
The Town is requesting a variance to condition 1 in that the Town proposes to
construct a temporary erosion control structure with a base width of 45 feet and a
height sufficient to achieve an elevation of +12.0 ft. NAVD.
The Town is requesting a variance to condition 2 in that the Town proposes that no
portion of the authorized temporary erosion control structure shall be located more than
45 feet waterward of the waterward most pilings of those buildings controlling the
alignment of the temporary erosion control structure from 2304 New River Inlet Rd. to
the northern terminus of the temporary erosion control structure, namely those
structures at: 2304 New River Inlet Rd., 2314 New River Inlet Rd., 2354 New River
Inlet Rd., 2362 New River Inlet Rd., 2368 New River Inlet Rd., and 2378 New River
Inlet Rd. No portion of the temporary erosion control structure between 2304 New
River Road and the southern terminus of the temporary erosion control structure will be
located more than 115 feet waterward of the waterward most piling of each building.
Stipulated Exhibits:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
13.
12.
13.
14.
15.
16.
17.
18.
19.

Easements from the oceanfront owners at the Site to the Town
Exhibit 15 photo
FEIS for Inlet Management Project- Table of Contents and Executive Summary only
Jarrett Erosion History Report, Jarrett affidavit and Jarrett Erosion Report
CAMA Major Permit 78-10 as amended
August 2014 Shoreline Survey Beach Profiles
Cleary Letter
October 2014 Monitoring Report
Sandbag “Final Design” CAMA Major Permit application including project narrative,
updated design plan, DCM forms, riparian notice, AEC hazard notice, etc.
Fisheries objections
DCM Field Report
Emergency Permit email from DCM to Town dated October 21, 2014
CAMA Major Permit 92-14 with cover letter
Tax base information from town
Town resolution 2014-13
Town resolution 2014-16
Draft Town meeting minutes showing public comment on sandbag project
Notice of Town meeting on 11/19/14 to put sandbag project to bid
Various site photographs included in the powerpoint presentation
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Petitioner and Staff Positions
I.

ATTACHMENT C

Will strict application of the applicable development rules, standards, or orders
issued by the Commission cause the petitioner unnecessary hardships? If so, the
petitioner must identify the hardships.

Petitioner’s Position: Yes.
Yes. The construction of Phase 1 of the North Topsail Beach Shoreline Management Plan in February
2013 moved the mean high water (MHW) shoreline an average of 272 feet seaward of the pre-project
MHW shoreline in the area between Building #1 of Topsail Reef and the south shoulder of New River
Inlet (baseline stations 1149+00 to 1160+00). Prior to 1984, the north end of North Topsail Beach was
accreting at an average rate of 6.1 feet/year. Following the change in channel position and orientation,
the north end began to erode at an average rate of 5.3 feet/year. Based on an August 2014 beach profile
survey by Gahagan & Bryant, conducted in support of the sandbag permit application for the Topsail
Reef HOA, the MHW shoreline north of Topsail Reef had receded between 200 and 250 feet which is
equivalent to rates of between 130 ft/yr. and 167 ft/yr. This erosion rate is exponentially higher than
the historical erosion rate for this area.
The area has continued to erode since the August 2014 survey with visual inspections of the area
indicating all of the nourishment material has been lost and the MHW shoreline has returned to
essentially its pre-project position.
The erosion of the Phase 1 fill north of Topsail Reef has positioned the mean high water shoreline well
within 20 feet of the foundation of all of the 20 residential structures located between Topsail Reef and
New River Inlet. Given the condition of the beach, the proximity of the 20 structures to the existing
mean high water shoreline, and the documented rate of shoreline recession, all 20 of the residential
structures satisfy the imminently threatened criteria as defined in 15 NCAC 07H.308 (a)(2)(B).
The tax value of these structures and their lots total roughly $9 million and their loss from the tax base
would reduce the annual tax revenue of North Topsail Beach based on the proposed 2015 tax rate of
$0.3932 per $100. The loss of these 20 structures could have a secondary impact on the assessed value
of other structures in the area.
In addition to the potential loss of the 20 residential structures, the deteriorated condition of the
shoreline on the north end of town has resulted in frequent episodes of wave over washing the beach
berm and flooding New River Inlet Road as well as side streets connecting to New River Inlet Road.
Continued recession of the shoreline could eventually undermine New River Inlet Road and cutoff
access to homes on the north end of town.
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15A NCAC 7H.308 allows the installation of a sandbag revetment to provide temporary protection for
structures that are imminently threatened. However, based on the past performance of permitted
sandbag structures in this area, sandbag revetments allowed under 15A NCAC 7H.308 would not
protect the 20 structures during the interim period between now and when the Town of North Topsail
Beach can provide periodic nourishment in the area.
With regard to periodic nourishment, Phase 1 of the shoreline management project included a beach
fill along 7,300 feet of the shoreline south of New River Inlet with the material for the beach fill
obtained from the relocating of the main bar channel of the inlet to a preferred position and alignment.
Material for periodic nourishment of the beach fill was to be obtained from dredging operations to
maintain the preferred channel. Based on permit conditions, the Town of North Topsail Beach can
only maintain the bar channel every 4 years. As a result, maintenance of the channel cannot be
accomplished until the 2016-2017 dredging window.
While there may be other sources of beach fill material that could be used, none of the potential
sources would provide the volume of material with the size characteristics needed to protect the area
until the 2016-2017 dredging window. Also, the Town of North Topsail Beach is not in a financial
position to undertake beach nourishment on the north end due to its ongoing efforts to provide erosion
protection along the southern 3.85 miles of the Town’s shoreline.
The intent of the channel relocation portion of the project was to induce shoreline accretion on the
north end of North Topsail Beach through the reconfiguration the ebb tide delta of New River Inlet.
The reconfiguration of the ebb tide delta would occur as the result of the eventual redistribution of the
ebb tide delta material from the north side of the inlet to the south side. As discussed in the EIS for the
project, reconfiguration of the ebb tide delta could take 5 years before the new channel began to have a
positive impact on the shoreline with full recovery of the shoreline possibly taking up to 15 years.
The Town of North Topsail Beach believes the channel relocation portion of the project will eventually
prove successful and does not want to abandon it without going through at least one channel
maintenance cycle. Continuation of the existing shoreline/inlet management plan could be contingent
on preserving the 20 threatened structures. In order to protect the threatened structures until the
maintenance of the new channel is allowed, a more robust temporary structure is needed than the one
allowed under 15A NCAC 7H.308. Accordingly, the Town has elected to install a super-sized sand
bag structure, comparable to the one presently protecting Buildings #1 to #5 of Topsail Reef. The
particulars of the proposed super-sized sand bag revetment are described in the permit application.
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Staff’s Position: Yes
Staff acknowledges that a strict application of the rules issued by the Commission will cause the
Petitioner unnecessary hardships. Based on both DCM staff site observations and Petitioner’s
assertion, which is based on information from its engineering consultant CP&E/Tom Jarrett, there is
accelerated erosion at the Site. Additionally, Petitioner asserts that while the recent nourishment
project resulted in benefits immediately after the sand was placed in 2012, most of that sand has eroded
away, as predicted but at a higher rate. Staff does not challenge this information, and acknowledges
that based on that information, Petitioner faces unnecessary hardship due to erosion impacting the 20
structures within the Site. While Staff notes that generally 6’ by 20’ bags authorized by the
Commission’s rules are sufficient to be protective, in this area, this size may not be sufficient to protect
these structures until the predicted channel alignment changes have occurred.
II.

Do such hardships result from conditions peculiar to the petitioner’s property,
such as location, size, or topography of the property? Explain.

Petitioner’s Position: Yes.
Yes. The behavior of the shoreline on the north end of North Topsail Beach is imminently tied to
the position and alignment of the main bar channel of New River Inlet. Morphological studies of
New River Inlet, reported in the project EIS, clearly demonstrated the relationship between the
position and alignment of the channel and the response of the shorelines on both sides of the inlet.
The studies also identified a position and alignment of the bar channel that would provide a
beneficial impact on the north end shoreline. Based on these studies, the Town of North Topsail
Beach elected to artificially move the channel to the preferred position and alignment indicated by
the morphological studies. As previously stated, repositioning of the channel was completed in
February 2013.
The major impacts of New River Inlet on the North Topsail Beach shoreline is limited to the first
3,000 feet of shoreline south of the inlet, which extends to approximately Building #5 of Topsail
Reef. However, the influence of inlet processes on the shoreline extends almost a mile south of the
inlet. When completed, the Phase 1 fill had moved the MHW shoreline in front of the eight
buildings constituting Topsail Reef an average of 235 feet. As of August 2014, the increase in the
width of the beach at MHW relative to the pre-Phase 1 fill varied from about 4 feet in front of
Building #1 to around 75 feet at Building #8. The variable width of the shoreline fronting Topsail
Reef is evident in the oblique aerial photo provided in Figure 1, which was obtained by Dr.
William Cleary (UNCW, retired) on October 5, 2014.

19

CRC-VR-14-16

Figure 1. Oblique Aerial Photo provided by Dr. William Cleary.

One of the unique features of the area is the influence New River Inlet, or more specifically, the
ebb tide delta of the inlet, has on sediment transport along the shoreline. This is demonstrated by
the photo shown in Figure 2 in which incoming waves from the southeast are refracted around the
ebb tide delta resulting in a change in sediment transport direction (as indicated by the arrows) just
south of New River Inlet. The area in which the direction of sediment transport changes as a result
of wave refraction is commonly referred to as a nodal zone. In general, the nodal zone is
characterized by the net movement of material away from or out of the zone. While a nodal zone
will generally always exist adjacent to a tidal inlet, the influence of the nodal zone on the shoreline
of North Topsail Beach is enhanced due to the absence of significant shoal accumulations on the
south side of the inlet. The absence of shoal material south of the inlet is one of the issues the
channel relocation project was designed to address, i.e., the purpose of moving the channel was to
encourage the reconfiguration of the inlet’s ebb tide delta through the redistribution of shoal
material from the north side of the inlet to the south side. While monitoring of the inlet since the
channel was moved seems to indicate some redistribution of material is occurring, the process will
take years before it has a significant positive impact on the north end of North Topsail Beach.
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Figure 2. August 2002 Google Earth photo showing wave refraction patterns and direction of littoral sand
transport just south of New River Inlet. Note: bulge in shoreline was due to disposal of navigation maintenance
material removed from the AIWW by the USACE.

At the time the project was being formulated, the State of North Carolina prohibited the use of
terminal groins as a means to control shoreline behavior adjacent to tidal inlets. Even though the
State has now adopted laws that allow for consideration of terminal groins, the Town of North
Topsail Beach does not want to abandon the channel relocation project as a means to control
erosion on the north end. Preservation of the 20 threatened residential structures is paramount to
the Town’s ability to maintain this approach. Should all 20 structures be destroyed and/or
abandoned within the next 2.5 years, the Town will lose all of its incentives to continue to
support this shoreline/inlet management strategy and may turn to alternative measures, including
consideration of a terminal groin, as a means to respond to the north end erosion problem.
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Staff’s Position: No.
Staff disagrees that Petitioner’s hardship is caused by conditions peculiar to the subject property. The
Site is and has been located within the Inlet Hazard AEC for the New River Inlet since it was adopted,
and is clearly influenced by inlet processes. The Commission’s rules note that inlets are especially
volatile and are known to regularly move causing both erosion and accretion. In this case, Phase 1 of
the Town’s channel realignment project moved the channel, and even the Town agrees that the
subsequent erosion rates are typical of this inlet. While the rate of loss of the fill placed during Phase 1
of the management plan has apparently been higher than anticipated, the loss is comparable to losses
experienced following previous USACE beach projected involving the disposal of navigation
maintenance material. It is therefore difficult for Staff to agree that merely being located near the New
River Inlet and the flood channel fulfill the peculiarity criterion regarding “location, size, or
topography of the property” and therefore Staff cannot agree that this constitutes a “condition peculiar
to the petitioner’s property” as required. Therefore, it is Staff’s position that the hardships do not result
from conditions that are peculiar to the Property.
III.

Do the hardships result from the actions taken by the Petitioner? Explain.

Petitioner’s Position: No.
No. The situation at the north end of North Topsail Beach is not related to any actions taken by the
Town. Quite the contrary. The Town implemented Phase 1 of its shoreline/inlet management plan
for the expressed purpose of alleviating some of the erosion stress impacting development along
the entire north end of town. While there are continuing issues with the northern 2,000 feet, 5,300
feet of the beach fill provided during Phase 1 of the project continues to function as anticipated.
Since 1993 and in spite of the installation of emergency sand bag structures allowed under15A
NCAC 7H.308, eleven (11) residential structures that were located seaward of the existing 20
structures succumbed to erosion. Six of these 11 structures were lost between October 2008 and
October 2009. Thus, the severe erosion on the north end pre-dated the Town’s implementation of
Phase 1. Had Phase 1 not been implement, there is a strong likelihood many of the remaining 20
ocean front residential structures north of Topsail Reef would have had to be abandoned or
demolished. Without the Phase 1 beach fill, there is little doubt all would have easily met the
CRC’s imminently threatened criteria.
The erosion of the shoreline south of New River Inlet has been a persistent problem since around
1984 when the bar channel of New River Inlet shifted its alignment toward Onslow Beach. Prior
to 1984, the north end of North Topsail Beach was accreting at an average rate of 6.1 feet/year.
Following the change in channel position and orientation, the north end began to erode at an
average rate of 5.3 feet/year. Most of the accelerated erosion was attributed to the higher degree of
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exposure of the north end to wave energy. That is, prior to the channel shift, the south side of the
ebb tide delta provided a breakwater effect with wave breaking relatively far offshore. With the
loss of the south side delta, more wave energy was able to be transmitted directly to the shoreline.
This, combined with the development of flood channels running close to and parallel to the north
end, greatly increased sediment transport rates to the north.
This change in the behavior of the shoreline ultimately resulted in the TOWN adopting channel
realignment as a main feature of its overall shoreline and inlet management plan. While the rate of
loss of the fill placed during Phase 1 of the management plan has been higher than anticipated, the
loss is comparable to losses experienced from previous fills created by the USACE through
disposal of navigation maintenance material removed during maintenance of the AIWW and
portions of the channel passing through Cedar Bush Cut from the AIWW to the inlet.
While the losses from the beach fill have been higher than anticipated, the condition of most of the
shoreline included in the Phase 1 fill is still better, in terms of the beach width measured at MHW
than it was prior to construction of Phase 1. The exception, as previously noted, lies in the area
north of Topsail Reef. Much of the accelerated erosion can be attributed to the unnatural shoreline
configuration created by the beach fill, i.e., the conditions that were causing the north end to erode
prior to relocating the channel, such as the absence of a significant shoal on the south side of the
inlet and the presence of flood channels, still persist. These conditions will continue to exist until
such time the newly aligned channel effects the predicted changes in the ebb tide delta of New
Rive Inlet. Until that time, waves will continue to impact the area in such a way as to cause
accelerated sediment transport from the north end and into New River Inlet.
Based on the documented history of shoreline changes along the north end of North Topsail Beach,
the recent acceleration in the rate of shoreline change is not related to the channel relocation
project. Moreover, all structures on the project site were built in accordance with the erosion
setbacks established by the CRS at the time of their construction and in fact were “second row”
homes when constructed.
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Staff’s Position: No.
Staff agrees that the Petitioner has done nothing to accelerate the erosion affecting the Site and has
taken significant steps to address the problem, including the development and implementation of its
Inlet Management Plan, and therefore meets this statutory criterion.
IV.
Will the variance requested by the petitioner (1) be consistent with the spirit, purpose,
and intent of the rules, standards or orders issued by the Commission; (2) secure the public
safety and welfare; and (3) preserve substantial justice? Explain.
Petitioner’s Position: Yes.
Yes. The expressed objectives of the CRC rules are to provide management policies that eliminate
unreasonable danger to life and property which achieve a balance between financial, safety, and
social issues. The goals of the CRC management policies are to minimize losses to life and
property due to storms and long term erosion as well as preserving the ecological conditions of the
dune and beach system.
The proposed super-sized sand bag revetment is intended to protect the 20 threatened residential
structures for at least the next 2.5 years or until such time the beach fill provided under Phase 1 of
the North Topsail Beach shoreline/inlet management plan can be nourished. In addition, the Town
of North Topsail Beach is committed to managing the north end shoreline by maintaining the
preferred position and alignment of the New River Inlet ocean bar channel and using the material
removed to maintain the channel to nourish the northern 7.25 miles of its ocean shoreline. Both
the channel maintenance program and periodic nourishment are intended to maintain and/or
preserve the dune and beach system in as near a natural state as possible.
Under existing conditions, there is a high probability all of the 20 threatened residential structures
will be lost within the next 12 to 18 months either by virtue of the effects of long-term erosion or
impacts of a moderate coastal storm. The loss of the 20 structures could result in the Town
reconsidering its preferred shoreline/inlet management approach. Also, as the structures become
more exposed, their eventual destruction could pose a serious threat to the safety of the public that
uses the area for recreational purposes. This threat could come from floating debris, submerged
and/or hidden piles, as well as other anthropogenic items remaining once the property is
abandoned.
While the peril the 20 structures presently face is not the result of actions taken by the Town or by the
individual property owners, the Town as well as the property owners should be afforded every
opportunity to protect and preserve their interest as long as such actions do not prevent the public’s
right to access and use of the area as provided by both common-law and statutory pubic rights. In this
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regard, the proposed super-sized sand bag structure is to be located as close to the seaward foundation
of the threatened structures as practical. Once installed, the public could still pass seaward of the sand
bag revetment during most tide conditions. Also, the sand bags would not pose any greater restriction
on public access than the restrictions associated with abandoned structures sitting out on the beach.
Staff’s Position: Yes.
Staff agrees that the variance would protect public safety and welfare and preserve substantial justice
since it appears that despite the Town’s best efforts to address the erosion issue though its nourishment
and inlet relocation plan, smaller sandbags may not be sufficient to protect the 20 structures at the Site
until the plan can be given sufficient time to be completed.
Staff agrees that the proposed placement of larger sandbags to protect the 20 structures at the Site is
consistent with the spirit, purpose, and intent of the Commission’s rules limiting the size of sandbags.
The sandbag rules are, in effect, an exception to the General Assembly’s and the Commission’s ban on
permanent erosion control structures. In its Shoreline Erosion Policies, the Commission has
determined that “[T]emporary measures to counteract erosion, such as the use of sandbags . . . should
be allowed, but only to the extent necessary to protect property for a short period of time until
threatened structures may be relocated or until the effects of a short-term erosion event are reversed”
through nourishment. “In all cases, temporary stabilization measures must be compatible with public
use and enjoyment of the beach.” 15A NCAC 7M .0202(e). By setting limitations on the placement,
size and duration of sandbags, the Commission recognized that they are to be used in certain
circumstances with well-defined criteria. In this case, Staff agrees with Petitioner’s argument that at
the Site, the “regular” sized bags may not be sufficient to protect those structures until the next
nourishment cycle happens or the predicted results of Phase 1 have time to take place as hoped.
Staff does not disagree that the variance will secure public safety and welfare. Staff believes that due
to the proximity of the structures to the ocean in combination with erosion experienced in this area, the
public’s access in front of these properties is already limited. Thus, increasing the waterward footprint
of the sandbags proposed from what the Emergency Permit currently allows should not have
significant additional impacts on the public’s access to the beach.
Staff agrees with the Petitioner that the variance will preserve substantial justice because it will allow
the Petitioner to protect structures at this Site while it implements its Inlet Management Plan.
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TOWN OF NORTH TOPSAIL BEACH VARIANCE APPLICATION

The Town of North Topsail Beach is seeking a variance to conditions 1 and 2 of CAMA
Major Permit #92-14.
1. The Town is requesting a variance to condition 1 in that the Town proposes to construct a
temporary erosion control structure with a base width of 45 feet and a height sufficient to
achieve an elevation of +12.0 ft. NAVD.
2. The Town is requesting a variance to condition 2 in that the Town proposes that no
portion of the authorized temporary erosion control structure shall be located more than
45 feet waterward of the waterward most pilings of those buildings controlling the
alignment of the temporary erosion control structure from 2304 New River Inlet Rd. to
the northern terminus of the temporary erosion control structure, namely those structures
at: 2304 New River Inlet Rd., 2314 New River Inlet Rd., 2354 New River Inlet Rd., 2362
New River Inlet Rd., 2368 New River Inlet Rd., and 2378 New River Inlet Rd. No
portion of the temporary erosion control structure between 2304 New River Road and the
southern terminus of the temporary erosion control structure will be located more than
115 feet waterward of the waterward most piling of each building.
Variance Criteria
(a) Will strict application of the applicable development rules, standards, or orders
issued by the Commission cause the petitioner unnecessary hardships? Explain the
hardships.
Yes. The construction of Phase 1 of the North Topsail Beach Shoreline Management Plan in
February 2013 moved the mean high water (MHW) shoreline an average of 272 feet seaward of
the pre-project MHW shoreline in the area between Building #1 of Topsail Reef and the south
shoulder of New River Inlet (baseline stations 1149+00 to 1160+00). Prior to 1984, the north
end of North Topsail Beach was accreting at an average rate of 6.1 feet/year. Following the
change in channel position and orientation, the north end began to erode at an average rate of 5.3
feet/year. Based on an August 2014 beach profile survey by Gahagan & Bryant, conducted in
support of the sandbag permit application for the Topsail Reef HOA, the MHW shoreline north
of Topsail Reef had receded between 200 and 250 feet which is equivalent to rates of between
130 ft/yr. and 167 ft/yr. This erosion rate is exponentially higher than the historical erosion rate
for this area.
The area has continued to erode since the August 2014 survey with visual inspections of the area
indicating all of the nourishment material has been lost and the MHW shoreline has returned to
essentially its pre-project position.
The erosion of the Phase 1 fill north of Topsail Reef has positioned the mean high water
shoreline well within 20 feet of the foundation of all of the 20 residential structures located
between Topsail Reef and New River Inlet. Given the condition of the beach, the proximity of
the 20 structures to the existing mean high water shoreline, and the documented rate of shoreline
recession, all 20 of the residential structures satisfy the imminently threatened criteria as defined
in 15 NCAC 07H.308 (a)(2)(B).
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The tax value of these structures and their lots total roughly $9 million and their loss from the tax
base would reduce the annual tax revenue of North Topsail Beach based on the proposed 2015
tax rate of $0.3932 per $100. The loss of these 20 structures could have a secondary impact on
the assessed value of other structures in the area.
In addition to the potential loss of the 20 residential structures, the deteriorated condition of the
shoreline on the north end of town has resulted in frequent episodes of wave over washing the
beach berm and flooding New River Inlet Road as well as side streets connecting to New River
Inlet Road. Continued recession of the shoreline could eventually undermine New River Inlet
Road and cutoff access to homes on the north end of town.
15A NCAC 7H.308 allows the installation of a sandbag revetment to provide temporary
protection for structures that are imminently threatened. However, based on the past
performance of permitted sandbag structures in this area, sandbag revetments allowed under 15A
NCAC 7H.308 would not protect the 20 structures during the interim period between now and
when the Town of North Topsail Beach can provide periodic nourishment in the area.
With regard to periodic nourishment, Phase 1 of the shoreline management project included a
beach fill along 7,300 feet of the shoreline south of New River Inlet with the material for the
beach fill obtained from the relocating of the main bar channel of the inlet to a preferred position
and alignment. Material for periodic nourishment of the beach fill was to be obtained from
dredging operations to maintain the preferred channel. Based on permit conditions, the Town of
North Topsail Beach can only maintain the bar channel every 4 years. As a result, maintenance
of the channel cannot be accomplished until the 2016-2017 dredging window.
While there may be other sources of beach fill material that could be used, none of the potential
sources would provide the volume of material with the size characteristics needed to protect the
area until the 2016-2017 dredging window. Also, the Town of North Topsail Beach is not in a
financial position to undertake beach nourishment on the north end due to its ongoing efforts to
provide erosion protection along the southern 3.85 miles of the Town’s shoreline.
The intent of the channel relocation portion of the project was to induce shoreline accretion on
the north end of North Topsail Beach through the reconfiguration the ebb tide delta of New River
Inlet. The reconfiguration of the ebb tide delta would occur as the result of the eventual
redistribution of the ebb tide delta material from the north side of the inlet to the south side. As
discussed in the EIS for the project, reconfiguration of the ebb tide delta could take 5 years
before the new channel began to have a positive impact on the shoreline with full recovery of the
shoreline possibly taking up to 15 years.
The Town of North Topsail Beach believes the channel relocation portion of the project will
eventually prove successful and does not want to abandon it without going through at least one
channel maintenance cycle. Continuation of the existing shoreline/inlet management plan could
be contingent on preserving the 20 threatened structures. In order to protect the threatened
structures until the maintenance of the new channel is allowed, a more robust temporary
structure is needed than the one allowed under 15A NCAC 7H.308. Accordingly, the Town has
elected to install a super-sized sand bag structure, comparable to the one presently protecting
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Buildings #1 to #5 of Topsail Reef. The particulars of the proposed super-sized sand bag
revetment are described in the permit application.
(b) Do such hardships result from conditions peculiar to the petitioner's property such
as the location, size, or topography of the property? Explain.
Yes. The behavior of the shoreline on the north end of North Topsail Beach is imminently tied
to the position and alignment of the main bar channel of New River Inlet. Morphological studies
of New River Inlet, reported in the project EIS, clearly demonstrated the relationship between the
position and alignment of the channel and the response of the shorelines on both sides of the
inlet. The studies also identified a position and alignment of the bar channel that would provide
a beneficial impact on the north end shoreline. Based on these studies, the Town of North
Topsail Beach elected to artificially move the channel to the preferred position and alignment
indicated by the morphological studies. As previously stated, repositioning of the channel was
completed in February 2013.
The major impacts of New River Inlet on the North Topsail Beach shoreline is limited to the first
3,000 feet of shoreline south of the inlet, which extends to approximately Building #5 of Topsail
Reef. However, the influence of inlet processes on the shoreline extends almost a mile south of
the inlet. When completed, the Phase 1 fill had moved the MHW shoreline in front of the eight
buildings constituting Topsail Reef an average of 235 feet. As of August 2014, the increase in
the width of the beach at MHW relative to the pre-Phase 1 fill varied from about 4 feet in front of
Building #1 to around 75 feet at Building #8. The variable width of the shoreline fronting
Topsail Reef is evident in the oblique aerial photo provided in Figure 1, which was obtained by
Dr. William Cleary (UNCW, retired) on October 5, 2014.

Figure 1. Oblique Aerial Photo provided by Dr. William Cleary.
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One of the unique features of the area is the influence New River Inlet, or more specifically, the
ebb tide delta of the inlet, has on sediment transport along the shoreline. This is demonstrated by
the photo shown in Figure 2 in which incoming waves from the southeast are refracted around
the ebb tide delta resulting in a change in sediment transport direction (as indicated by the
arrows) just south of New River Inlet. The area in which the direction of sediment transport
changes as a result of wave refraction is commonly referred to as a nodal zone. In general, the
nodal zone is characterized by the net movement of material away from or out of the zone.
While a nodal zone will generally always exist adjacent to a tidal inlet, the influence of the nodal
zone on the shoreline of North Topsail Beach is enhanced due to the absence of significant shoal
accumulations on the south side of the inlet. The absence of shoal material south of the inlet is
one of the issues the channel relocation project was designed to address, i.e., the purpose of
moving the channel was to encourage the reconfiguration of the inlet’s ebb tide delta through the
redistribution of shoal material from the north side of the inlet to the south side. While
monitoring of the inlet since the channel was moved seems to indicate some redistribution of
material is occurring, the process will take years before it has a significant positive impact on the
north end of North Topsail Beach.

Figure 2. August 2002 Google Earth photo showing wave refraction patterns and direction of littoral sand
transport just south of New River Inlet. Note: bulge in shoreline was due to disposal of navigation
maintenance material removed from the AIWW by the USACE.
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At the time the project was being formulated, the State of North Carolina prohibited the use of
terminal groins as a means to control shoreline behavior adjacent to tidal inlets. Even though the
State has now adopted laws that allow for consideration of terminal groins, the Town of North
Topsail Beach does not want to abandon the channel relocation project as a means to control
erosion on the north end. Preservation of the 20 threatened residential structures is paramount to
the Town’s ability to maintain this approach. Should all 20 structures be destroyed and/or
abandoned within the next 2.5 years, the Town will lose all of its incentives to continue to
support this shoreline/inlet management strategy and may turn to alternative measures, including
consideration of a terminal groin, as a means to respond to the north end erosion problem.
(c) Do the hardships result from actions taken by the petitioner? Explain.
No. The situation at the north end of North Topsail Beach is not related to any actions taken by
the Town. Quite the contrary. The Town implement Phase 1 of its shoreline/inlet management
plan for the expressed purpose of alleviating some of the erosion stress impacting development
along the entire north end of town. While there are continuing issues with the northern 2,000
feet, 5,300 feet of the beach fill provided during Phase 1 of the project continues to function as
anticipated.
Since 1993 and in spite of the installation of emergency sand bag structures allowed under15A
NCAC 7H.308, eleven (11) residential structures that were located seaward of the existing 20
structures succumbed to erosion. Six of these 11 structures were lost between October 2008 and
October 2009. Thus, the severe erosion on the north end pre-dated the Town’s implementation of
Phase 1. Had Phase 1 not been implement, there is a strong likelihood many of the remaining 20
ocean front residential structures north of Topsail Reef would have had to be abandoned or
demolished. Without the Phase 1 beach fill, there is little doubt all would have easily met the
CRC’s imminently threatened criteria.
The erosion of the shoreline south of New River Inlet has been a persistent problem since around
1984 when the bar channel of New River Inlet shifted its alignment toward Onslow Beach. Prior
to 1984, the north end of North Topsail Beach was accreting at an average rate of 6.1 feet/year.
Following the change in channel position and orientation, the north end began to erode at an
average rate of 5.3 feet/year. Most of the accelerated erosion was attributed to the higher degree
of exposure of the north end to wave energy. That is, prior to the channel shift, the south side of
the ebb tide delta provided a breakwater effect with wave breaking relatively far offshore. With
the loss of the south side delta, more wave energy was able to be transmitted directly to the
shoreline. This, combined with the development of flood channels running close to and parallel
to the north end, greatly increased sediment transport rates to the north.
This change in the behavior of the shoreline ultimately resulted in the TOWN adopting channel
realignment as a main feature of its overall shoreline and inlet management plan. While the rate
of loss of the fill placed during Phase 1 of the management plan has been higher than anticipated,
the loss is comparable to losses experienced from previous fills created by the USACE through
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disposal of navigation maintenance material removed during maintenance of the AIWW and
portions of the channel passing through Cedar Bush Cut from the AIWW to the inlet.
While the losses from the beach fill have been higher than anticipated, the condition of most of
the shoreline included in the Phase 1 fill is still better, in terms of the beach width measured at
MHW than it was prior to construction of Phase 1. The exception, as previously noted, lies in
the area north of Topsail Reef. Much of the accelerated erosion can be attributed to the unnatural
shoreline configuration created by the beach fill, i.e., the conditions that were causing the north
end to erode prior to relocating the channel, such as the absence of a significant shoal on the
south side of the inlet and the presence of flood channels, still persist. These conditions will
continue to exist until such time the newly aligned channel effects the predicted changes in the
ebb tide delta of New Rive Inlet. Until that time, waves will continue to impact the area in such
a way as to cause accelerated sediment transport from the north end and into New River Inlet.
Based on the documented history of shoreline changes along the north end of North Topsail
Beach, the recent acceleration in the rate of shoreline change is not related to the channel
relocation project. Moreover, all structures on the project site were built in accordance with the
erosion setbacks established by the CRS at the time of their construction and in fact were
“second row” homes when constructed.
(d) Will the variance requested by the petitioner (1) be consistent with the spirit,
purpose, and intent of the rules, standards or orders issued by the Commission; (2)
secure the public safety and welfare; and (3) preserve substantial justice? Explain.
Yes. The expressed objectives of the CRC rules are to provide management policies that
eliminate unreasonable danger to life and property which achieve a balance between financial,
safety, and social issues. The goals of the CRC management policies are to minimize losses to
life and property due to storms and long term erosion as well as preserving the ecological
conditions of the dune and beach system.
The proposed super-sized sand bag revetment is intended to protect the 20 threatened residential
structures for at least the next 2.5 years or until such time the beach fill provided under Phase 1
of the North Topsail Beach shoreline/inlet management plan can be nourished. In addition, the
Town of North Topsail Beach is committed to managing the north end shoreline by maintaining
the preferred position and alignment of the New River Inlet ocean bar channel and using the
material removed to maintain the channel to nourish the northern 7.25 miles of its ocean
shoreline. Both the channel maintenance program and periodic nourishment are intended to
maintain and/or preserve the dune and beach system in as near a natural state as possible.
Under existing conditions, there is a high probability all of the 20 threatened residential
structures will be lost within the next 12 to 18 months either by virtue of the effects of long-term
erosion or impacts of a moderate coastal storm. The loss of the 20 structures could result in the
Town reconsidering its preferred shoreline/inlet management approach. Also, as the structures
become more exposed, their eventual destruction could pose a serious threat to the safety of the
public that uses the area for recreational purposes. This threat could come from floating debris,
submerged and/or hidden piles, as well as other anthropogenic items remaining once the property
is abandoned.
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While the peril the 20 structures presently face is not the result of actions taken by the Town or
by the individual property owners, the Town as well as the property owners should be afforded
every opportunity to protect and preserve their interest as long as such actions do not prevent the
public’s right to access and use of the area as provided by both common-law and statutory pubic
rights. In this regard, the proposed super-sized sand bag structure is to be located as close to the
seaward foundation of the threatened structures as practical. Once installed, the public could still
pass seaward of the sand bag revetment during most tide conditions. Also, the sand bags would
not pose any greater restriction on public access than the restrictions associated with abandoned
structures sitting out on the beach.
Request for Expedited Hearing
Pursuant to G.S. § 143-318.12(f), Petitioner respectfully requests that the Coastal
Resources Commission call an expedited meeting, to be held either in person or by telephone, as
quickly as possible. The Petitioner believes that the unexpected and uncontrollable conditions
described herein have left the structures and infrastructure dangerously exposed, and this
dangerous condition cannot be left unattended awaiting the next Commission meeting. These
circumstances are generally unexpected and require the immediate attention of the Commission.
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Executive Summary
North Topsail Beach has an 11.1 mile ocean shoreline that occupies the north end of Topsail
Island. The Town is bordered on the south by the Town of Surf City and on the north by New
River Inlet. Development and infrastructure within the corporate limits of the North Topsail
Beach have been damaged during recent storm events and remain vulnerable to damage
associated with coastal storms. The north end of the Town is the most vulnerable area due to
erosion and shoreline fluctuations caused by uncontrolled changes in position and alignment of
the New River Inlet ocean bar channel. The Town is seeking Federal and State permits to allow
implementation of a non-Federally funded shoreline and inlet management project that would
preserve the Town’s tax base, protect its infrastructure, and maintain its tourist oriented
economy.
Most of the northern 7.25 miles of the town’s shoreline (shoreline north of baseline station
785+00) lies within the Coastal Barrier Resource System (CBRS) and is not eligible for federal
storm damage protection. The southern 3.85 miles is presently being evaluated for a possible
federal storm damage reduction project.
Seven alternatives were considered and the applicant’s preferred alternative is Alternative 3:
Implementation of an Inlet Management Plan for New River Inlet and construction of a beach fill
along 11.1 miles of the Town’s shoreline. The design template for the beach fill within the
CBRS includes an artificial dune with a crest elevation of +14.0 feet above NAVD fronted by a
variable width horizontal beach berm at elevation +6.0 feet NAVD. The dune feature of the
template would only be constructed in areas where the existing dune is inadequate. The beach
fill proposed for the southern 3.85 miles is only intended to provide interim projection until such
time the federal storm damage reduction project is implemented. The design template for the
beach fill along the southern 3.85 miles consists of a horizontal berm at elevation +6.0 feet
NAVD.
The inlet management plan includes repositioning the of the main ocean bar channel to a more
southerly alignment and periodic maintenance of the preferred position and alignment. The new
channel would be constructed to a bottom width of 500 feet and a depth of -18 feet NAVD.
Construction of the new channel would require the removal of 635,800 cubic yards of material
based on the most recent survey of New River Inlet. Of this total volume 544,400 cubic yards is
compatible with the native beach and 91,400 cubic yards incompatible. The incompatible
material, which would be deposited in an upland disposal area, consists of a mixture of clay and
shells. The compatible inlet material has an average mean grain size of 0.39 mm and would be
used to initially construct the beach fill portion of the project along the northern 1.7 miles (9,000
feet) of the project area.
Maintenance of the new channel in the preferred position and along the preferred alignment is
critical for the recovery of the extreme northern end of the town’s shoreline. Therefore, the inlet
management plan includes two channel thresholds which could trigger channel maintenance.
The first threshold is based on shoaling of the new channel while the second is based on the
position and orientation of the channel. For the shoaling threshold, channel maintenance would
i
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be required when shoaling of the new channel reaches 85% of the initial dredge volume. The
position threshold would be exceeded when the channel migrates outside the preferred channel
corridor established during initial construction. The time required for the channel to migrate out
of the preferred corridor is not known, however; channel shoaling is expected to reach the 85%
threshold within 3 to 4 years after construction. Accordingly, formulation of the inlet
management plan portion of the project assumed channel maintenance would be required at least
every 4 years.
An offshore borrow area has been identified to provide beach fill for the remaining 9.4 miles of
the North Topsail Beach shoreline. The borrow area is horseshoe shaped and located between 1
and 2 miles offshore, due south of the Town Hall. The borrow area contains approximately
6,551,000 cubic yards, 357,000 cubic yards of which is coarse material with a mean grain size of
0.33 mm and the balance composed of finer material with a mean grain size of 0.21 mm. The
native beach has a mean grain size of 0.23mm.
Hardbottoms exist offshore of North Topsail Beach with some hardbottom areas located
approximately 900 to 3,600 ft from the baseline stations. In order to avoid direct impacts on
these relatively close hardbottom areas, coarse fill material from the offshore borrow area or
from the construction and/or maintenance of the new channel in New River Inlet will be placed
in these areas. The use of coarser fill material will require less volume to construct the design
beach fill template and will move the point of intercept of the fill with the existing beach profile
well landward of the nearshore hardbottom areas. The point of intercept is the seaward most
point where the beach fill would ultimately tie into the existing bottom following postconstruction adjustments.
The Town of North Topsail Beach proposes to construct the project in 5 phases based on its
anticipated funding stream. The first phase of construction would occur between 16 November
2010 and 31 March 2011 (environmental dredging window) and would involve the relocation of
the New River Inlet channel. Material from the channel relocation would be used to construct
9,000 feet of the beach fill from baseline station 1160+00, located next to New River Inlet, to
1070+00. Phase II would occur during the November 2012 to March 2013 dredging window and
would cover 10,120 feet of shoreline between baseline stations 968+80 to 1070+00. Material for
Phase II would come from the offshore borrow area. Coarse material from the offshore borrow
area would be placed between baseline stations 1020+00 and 1070+00 (nearshore hardbottom
areas) with the balance of the area constructed with material from the northeast portion of the
borrow area.
Phase III would be scheduled for the November 2014 to March 2015 dredging window or 4 years
after the initial channel relocation and would cover the shoreline between baseline stations
785+00 and 900+00. This is an area that includes hardbottoms approximately 900 to 2,700 ft
from the baseline stations and would be constructed using coarse material from either the
offshore borrow area or coarse shoal material removed to reestablish the position and alignment
of the inlet bar channel. Based on shoaling predictions in the new channel, the 85% shoaling
threshold would be exceeded within the first four years following channel relocation which
would trigger the first channel maintenance operation. The predicted shoaling of the new
ii
COASTAL PLANNING & ENGINEERING OF NORTH CAROLINA, INC.

channel would be sufficient to initially construct the beach fill in Phase III and provide periodic
nourishment for the beach fill constructed during Phase I.
Phase IV, which would be scheduled for the 2016 to 2017 environmental dredging window,
would be constructed using material from the offshore borrow area and would cover the
shoreline north of station 900+00 to 968+80. Phase IV would complete the beach fill within the
North and Central Sections of North Topsail Beach. Construction of Phase IV would also
correspond to the time nourishment could be required along the Phase II shoreline (968+80 to
1070+00). Since channel maintenance would not be scheduled at this time, nourishment of
Phase II would be accomplished using coarse material from the offshore borrow area.
Phase V, the final initial construction phase, would occur during the 2018 to 2019 environmental
dredging window and would provide an interim beach fill along the southern 20,320 feet of the
town’s shoreline. Phase V would also be constructed using material from the offshore borrow
area.
Construction of Phase V would be scheduled 8 years after initial construction of the new bar
channel in New River Inlet and, based on the theoretical shoaling predictions, could occur at the
same time maintenance of the new channel is required. By this time, all or portions of the
shoreline segments constructed during Phases I to IV would be in need of periodic nourishment,
therefore, the inlet channel maintenance material could be deposited between the inlet and
baseline station 785+00. The exact location of disposal would depend on the performance of the
fill placed in the four segments.
Following initial construction of the beach fill portion of the project, material removed to
maintain the preferred channel position and alignment would be used to provide periodic
nourishment of the beach fill between station 785+00 and New River Inlet.
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Mr. Brian E. Edes

14 November 2014

Crossley McIntosh Collier Hanley & Edes, PLLC
Attorneys-at-Law
5002 Randall Parkway
Wilmington, North Carolina 28403
Dear Mr. Edes:
I have been asked to express my opinion regarding the cause of the erosion along the
North Topsail Beach oceanfront shoreline immediately adjacent to New River Inlet. This
4,500 ft shoreline segment has been a chronic erosion zone for the past two decades. The
shoreline retreat along this shoreline reach was/is related to the easterly movement of the
outer bar channel and the attendant reconfiguration of the ebb-tidal delta. The
consequence of the shape changes resulted in the removal of the wave sheltering-effect of
the ebb delta along the North Topsail Beach oceanfront. This condition has existed along
the above mentioned erosion hot-spot since the early 1990s.

In January 2013, the ebb channel was realigned in a near shore-normal fashion in an
effort to restore the conditions that once favored accretion along the above mentioned
shoreline. A realignment of the outer bar channel was predicted to result in major
changes including an enlargement of the southwestern ebb shoal segment offshore the
eroding shoreline. Realignment of the channel also afforded an opportunity to re-nourish
the eroding shoreline with the compatible dredge material. The repositioned ebb channel
was predicted to result in shoreline accretion along the erosion hot-spot when the outer
bar had reconfigured to an optimum shape. The length of time necessary to achieve this
configuration was estimated to range from 3 to 4 years.

When the project was completed in January 2013, the planform of the renourished
oceanfront shoreline was not in equilibrium with the conditions that existed in early 2013.
As a result, the fill material along North Topsail Beach began to erode because of the
lack of a breakwater effect provided by the yet to be reconfigured southwestern portion of
the ebb-tidal delta. During the past 1.8 years the ebb delta has reconfigured but not to the
extent predicted for the optimum conditions at the end of 3-4 years. It is my opinion that
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if the channel had not been relocated erosion would still have occurred and may likely
have occurred at an earlier date.

Respectively,

William J. Cleary
William J. Cleary Ph. D., PG
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Town of North Topsail Beach
North Carolina

North Topsail Beach Shoreline Protection Project
Phase I
New River Inlet Channel Realignment
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Year 2 Post-Construction Physical Monitoring Report

(Aerial Photo dated Oct. 2014)

USACE Permit SAW 2005-00344
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Prepared By:
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TOWN OF NORTH TOPSAIL BEACH, NC
NEW RIVER INLET CHANNEL REALIGNMENT AND BEACH RESTORATION
YEAR 2 POST-CONSTRUCTION MONITORING REPORT
EXECUTIVE SUMMARY
The Town of North Topsail Beach completed Phase 1 of a comprehensive shoreline protection
project in February 2013. The New River Inlet ocean bar channel was realigned closer to North
Topsail Beach to provide stability to the shoreline. The realignment of the channel was designed
to cause the ebb tide delta of New River Inlet to reconfigure with a build-up of material on the
south side and deflation of the north side. Once the south side of the ebb tide delta fully
responds to the new bar channel position and alignment, a process that could take 5 years or
more, the reconfigured ebb delta will provide a protective buffer between offshore wave forces
and the project shoreline. The reconfigured ebb tide delta will also divert flood tide currents
offshore and away from the inlet shoreline which will alleviate some of the erosion forces that
plagued the area prior to construction.
Material removed from the New River Inlet was placed along 7,735 ft. of shoreline to widen the
beach berm (+6.0 ft. NAVD88) approximately 135 ft. The project extended south from New
River Inlet to Shipwatch Villas, or from station 1163+00, on the north end of Topsail Island, to
station 1090+00.
Marinex Construction began dredging the new channel on November 26, 2012 and completed
the dredging work for Phase 1 45 days later on January 9, 2013. The work was accomplished
with the Dredge Savannah. The ocean bar channel in New River Inlet was excavated to an
average depth of -18 ft. NAVD88 and a 500 ft. width. Approximately 592,000 cy of material
were removed from the 3,500 ft. long channel and placed on the shoreline of North Topsail
Beach. The in-place volumetric calculations reflect the beach received approximately 566,244
cy, or an average fill density of +73 cy/lf. Due to mitigation efforts for impacts sustained from
Hurricane Sandy, the placed density was approximately 13 cy/lf higher than the permitted
density. The average shoreline change measured as a result of the construction at the Mean High
Water (MHW) contour (+1.4 ft. NAVD88) was a seaward movement of 170 ft.
A monitoring plan to document the projects performance has been established by the Town of
North Topsail Beach. The plan specifies profile surveys along the project shoreline and within
New River Inlet to record the current conditions. The survey results will be compared with preconstruction and post-construction monitoring data to calculate shoreline position and volume
change within the project area.
The federal permit (USACE, 2011) also requires monitoring of the south end of Onslow Beach
to identify impacts that may occur due to the project’s construction and document sediment
migration patterns along the beach strand and within the pre-construction ocean bar channel. The
Onslow Beach surveys will also document changes in the northern ebb shoal of New River Inlet
as it responds to the channel realignment.
Phase 1 Project Area
Based on the findings of the April 2014 monitoring, the Phase 1 Project Area was divided into
two regions to more accurately assess the changes occurring along the project beach. The two
I
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regions are the northern end of the project from just north of River Dr. to the north end of the
Topsail Reef condominiums (station 1160+00 to 1145+00) and the beach strand portion of the
project from station 1145+00 to station 1090+00. The northern area was evaluated separately as
it experienced higher than expected erosion rates attributed to the influence of the New River
Inlet.
The shoreline and volumetric analysis of the inlet influenced area (station 1160+00 to 1145+00)
indicate this area experienced erosion from May 2013 to April 2014. The linear changes in the
Mean High Water (MHW) contour, +1.4 ft. NAVD88, and the foreshore position measured an
average retreat of -155 ft. and -233 ft. landward, respectively. The results of the volume analysis
indicate that this area lost approximately -123,000 cy or -74 cy/lf. This area is being highly
influenced by a nodal zone. A nodal zone is an area of localized erosion created when there is a
divergence in the predominant direction of sediment transport. The change in direction is a result
of wave refraction around the ebb delta. The curvature of the ebb tide delta acts as a focusing
lens which causes the wave crests to change direction as they pass over the delta resulting in
wave crests moving in the direction of the inlet regardless of the offshore direction. The point
where the wave direction changes due to wave refraction is referred to as the nodal zone. Nodal
zones are a naturally occurring phenomenon at inlets with ebb deltas.
Volumetric analysis of the beach strand portion of the project area (station 1145+00 to 1090+00)
calculated that the area experienced a net volumetric loss of -98,000 cy or approximately -22
cy/lf from May 2013 to April 2014. The linear changes in the Mean High Water (MHW)
contour, +1.4 ft. NAVD88, and the foreshore position measured an average retreat of -41 ft. and
-48 ft. landward, respectively. These relatively high rates of change are mostly due to profile
adjustments after construction and additional erosional impacts from above average intensity
winter weather that affected the project area prior to the April 2014 monitoring event.
Adjacent Shoreline to the South
The linear shoreline analysis of the profiles south of the project area between the May 2103 and
April 2014 surveys (stations 1090+00 to 1040+00) showed average seaward changes along the
MHW (+1.4 ft. NAVD88) and foreshore contours of +9 ft. and +12 ft., respectively. The volume
change calculated for the same section of shoreline also shows a net of approximately +3,000 cy
between May 2013 and April 2014. The results and comparisons of profiles indicated losses and
gains occurred at each station but overall this area experienced relative stability since May 2013.
Ocean Bar Channel Shoaling
Five (5) hydrographic survey data sets collected within the limits of the realigned channel since
the project was constructed were compared to determine shoaling of the realigned channel. By
January 2014 or approximately one year following construction, the new bar channel had
accumulated 334,400 cy which was equal to 56% of the initial dredge volume. By April 2014
(15 months post-construction) the volume of material captured by the new channel was 448,000
cy or about 76% of the initial dredge volume. A channel shoaling analysis conducted during the
engineering and design phase of the project predicted that approximately 286,000 cy (48%) of
II
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the material would shoal into the channel during the first year. Although the measured shoaling
of the channel suggests a slightly higher shoaling rate, the rates appear to be generally in line
with what was predicted.
In response to the shoaling, the thalweg, or deepest portion of the channel, has shifted to the
north along the landward sections of the channel and to the southwest along the outer sections of
the channel. As a result of the shifting alignment, the average depth along the thalweg of the bar
channel as of April 2014 was approximately elevation -12 ft. NAVD88 with depths ranging from
-10 ft. to -19.5 ft. NAVD88.
Ebb Shoal Reconfiguration
The April 2014 monitoring data suggests the North Topsail Beach ebb shoal reconfiguration is
continuing to develop as expected. The changes in the ebb tide delta as seen in the profile data
show the shoal offshore of Onslow Beach migrating landward and to the south indicating a
continuation of the ebb delta “deflation” north of the inlet. Comparison of May 2013 and April
2014 beach profile surveys also show that the pre-construction ocean bar channel and flood
channels have filled in. The shoaling of the pre-construction ocean bar channel and flood
channels is generally seen as a positive sign that the ebb shoal is reconfiguring as designed.
Comparison of the profile surveys along the North Topsail Beach shoulder (south of inlet) shows
an increase in the volume of sand accumulating within the ebb shoal area along the profile at
station 1160+00. This is a further indication that the realignment of the channel is affecting the
development of the ebb delta to reconfigure offshore of the north end of North Topsail Beach.
Onslow Beach
The shoreline and volume change analysis for Onslow Beach (station 50+00 to 90+00) shows a
continuation of the net positive shoreline trends in April 2014. The analysis indicates the
shoreline continues to experience relative stability with seaward migrations of the MHW and
foreshore contours between May 2013 and April 2014 of +5 ft./yr. and +2 ft./yr., respectively.
The volumetric analysis also indicates relative stability along the Onslow Beach shoreline with a
net annual average volume change of 0 cy/ft./yr. between May 2013 and April 2014. This result
does not mean there was no change only that there was a balance between the volumes changes
occurring along the profiles. Comparisons between the October 2012 and April 2014 surveys
also show net positive results in the MHW and shoreline migration of +9 ft./yr. and +4 ft./yr.,
respectively as well as a net positive volume change rate +5 cy/ft./yr. While these results are a
decrease from the May 2013 survey they still present an overall stable condition of the Onslow
Beach shoreline.
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INTRODUCTION
The Town of North Topsail Beach completed Phase 1 of a comprehensive shoreline protection
project in February 2013. The Phase 1 work entailed realigning the New River Inlet ocean bar
channel closer to North Topsail Beach to provide stability to the shoreline. The new alignment
was excavated to an average depth of -18 ft. NAVD88 and a 500 ft. width. A measured 592,000
cy of material were removed from the approximate 3,500 ft. long channel and placed on the
North Topsail Beach shoreline. Material was placed south from New River Inlet to Shipwatch
Villas, or from station 1163+00 to 1090+00, respectively.
In preparation of the New River Inlet Channel Realignment and Beach Restoration, the Town of
North Topsail Beach adopted a monitoring protocol to document the performance of Phase 1
(CPE-NC, 2013b). Project performance is measured by shoreline and volumetric change along
the fill area and adjacent shoreline up to 5,000 ft. The performance of the realigned channel is
also documented by measuring the infilling rate and controlling depth of the channel.
Additional monitoring is also required by the federal permit (USACE, 2011) to evaluate potential
impacts from construction. A main element of the additional monitoring concentrates on the
performance of Onslow Beach, located to the north of New River Inlet. The monitoring is
intended to evaluate any adverse impacts the channel realignment causes along the southern
strand of Onslow Beach. The shoreline migration rates measured after the channel realignment
will be compared to historic rates to identify what, if any, impacts occur.
The northern ebb shoal of New River Inlet and the pre-construction location of the ocean bar
channel must also be monitored to evaluate the channel infilling rate. This rate will be used to
estimate the timeframe and extent for the creation of intertidal and subtidal shoals within the
existing channel footprint and to determine when the new bar channel is eligible for maintenance
as dictated by conditions within the federal permit. In this regard, channel maintenance can only
be performed every four years and only then if the shoal volume in the new channel reaches 85%
of the initial dredged volume or if the channel thalweg migrates out of the preferred channel
corridor.
As originally formulated, the Phase 1 fill was to include an area with nearshore hardbottoms
located between station 1080+00 and 1065+00 which would have required pre- and postconstruction monitoring of the hardbottom areas. Pre-construction monitoring of the hardbottom
area was accomplished in October 2012, however, mitigation of the erosion impacts associated
with Hurricane Sandy combined with the finite quantity of sand available from the realigned
channel, did not allow the Phase 1 fill to extend into the nearshore hardbottom area. As a result,
the post-construction monitoring requirement of the hardbottom area was waived by the USACE
(CPE-NC, 2013a).
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MONITORING ACTIVITIES
Beach profile surveys were conducted to assess the response and measure potential impacts of
the beach after completion of the Phase 1 project. The coverage area for the beach profiles
extends approximately 9,000 ft. north of New River Inlet (Onslow Beach) to approximately
13,000 ft. south of the inlet (North Topsail Beach). A hydrographic survey of the ebb shoal of
New River Inlet was also conducted to measure the channel performance. Below is a list of the
monitoring areas and the station limits used to conduct the respective analysis.
Beach Profiles:
 Project Shoreline and Adjacent Beach (North Topsail Beach Stations 1040+00 to
1165+00)
 New River Inlet Ebb Shoal and the Pre-Construction Ocean Bar Channel (Onslow Beach
Stations 0+00 to 40+00, North Topsail Beach Stations 1150+00 to 1170+00, and Channel
Stations 0+00 to 34+00)
 Onslow Beach (Onslow Beach Stations 50+00 to 90+00)
Hydrographic Surveys
 New River Inlet Ebb Shoal
In May 2013, the first post-construction survey was conducted to capture conditions
approximately 3 months after construction. In April 2014, the second post-construction survey
was conducted to capture conditions approximately 15 months after construction. The
monitoring profiles conducted for pre-construction in all areas were spaced at approximately
1,000 ft. intervals. However, during the 2013 post-construction monitoring, the profile spacing
was reduced to 500 ft. along the North Topsail Beach shoreline. The profile density was
increased to capture potential anomalies in the shoreline or ‘hot-spots’ in the sediment migration
patterns after fill placement occurred. In 2014, the monitoring survey collected profile data
along the beach strand section of the project area from Station 1040+00 to 1140+00 at 1,000 ft.
intervals and 500 ft. intervals along the northern section of the project shoreline from station
1140+00 to station 1160+00.
Post-construction hydrographic survey data of New River Inlet was also incorporated into the
monitoring analysis. The Record “or As-Built” survey conducted by the Contractor at the
conclusion of construction (Jan. 2013) was compared with an April 2012 (pre-construction) and
an April 2013 (post-construction) survey performed by the USACE. These surveys were used to
quantify the volume of material removed from the channel during construction and the volume of
material that has accumulated in the realigned channel since construction. A hydrographic survey
of the New River Inlet was also conducted in April 2014 to assess the condition of the channel
and calculate the shoaled volume within the dredged channel footprint. The shoaling
measurements will assist in providing justification for periodic dredging. As mentioned above,
maintenance of the new bar channel may not occur more than once every four (4) years and only
then if the volume of shoal material is at least 85% of the volume originally removed or if the if
the channel thalweg migrates outside the 500 ft. wide realigned channel corridor (USACE,
2011).
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METHOD FOR DETERMINING SHORELINE AND FORESHORE CHANGE
Shoreline changes along North Topsail Beach and Onslow Beach were determined at each
station by comparing the position of the Mean High Water (MHW) contour (+1.4 ft. NAVD88)
and changes in the position of a theoretical foreshore in which the theoretical foreshore position
is an average of the position of the +4.5 ft. NAVD88, +1.4 ft. NAVD88 (MHW), -2.8 ft.
NAVD88 (MLW) and -6.0 ft. NAVD88 contours. Changes in the position of the theoretical
foreshore are generally less variable than shoreline changes determined based on a single
contour.
Results of the shoreline change analysis are reported in terms of actual shoreline change at each
station for the given monitoring period and an annual average rate of change since the time of
construction.
METHOD FOR DETERMINING VOLUMETRIC CHANGES
The net change in the volume was calculated for profiles along North Topsail Beach (1160+00 to
1040+00) and Onslow Beach (50+00 to 90+00) between the pre-construction, post-construction,
and subsequent monitoring surveys. Volume comparisons were conducted between each
consecutive monitoring event to calculate the individual changes. Total volume change across
the project area was calculated using the average end area method to determine the total change
in volume. The results establish a reference for comparing erosion or accretion trends in future
monitoring events.
Volume changes are reported to define how the shorelines of North Topsail Beach and Onslow
Beach are responding to the project. On North Topsail Beach, the volumes within the beach fill
area were calculated for each profile from the landward limit of the survey to the offshore extent
of the fill envelope (approximately 400 ft. offshore). The volume changes south of the beach fill
area (station 1080+00 to 1040+00) were calculated for the “active profile”, i.e., the portion of the
profile above the -21 NAVD88 contour. The -21 ft. NAVD88 contour is referred to as the depth
of closure (DOC) (CPE-NC 2009a). The DOC is the elevation where profiles maintain a
relatively constant form between monitoring events. Volumetric calculations on Onslow Beach
covered the active profile for comparison with historic trends.
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PHASE 1 PROJECT AREA AND ADJACENT SHORELINES
Approximately 13,000 ft. of the North Topsail Beach shoreline beginning at New River Inlet,
were included in this monitoring event. The coverage area includes profiles at stations 1170+00
south to 1040+00 and is separated into three shoreline segments (Figure 1). Beginning at the
northern limits, the first shoreline segment is referenced as “North Topsail Beach Inlet
Shoreline”. This area is located on the interior shoreline of the New River Inlet where a sand spit
has formed since the May 2013 monitoring and is represented by profiles located at stations
1170+00 through 1163+00. The Phase 1 project fill area is the largest segment and encompasses
profiles from stations 1160+00 to 1090+00. Based on the results of the April 2014 monitoring,
the Phase 1 segment was subdivided into two areas; the area within the influence of the New
River Inlet, which lies between stations 1160+00 and 1145+00, and the straight beach strand area
from station 1145+00 south to station 1090+00 which is outside the immediate influence of the
inlet. These areas are referenced as the “Inlet Influenced Area” and the “Beach Fill Performance
Area”. The southernmost shoreline segment is referenced as “Adjacent Shoreline South of
Project Area” and extends approximately 5,000 ft. south of the fill limits to station 1040+00.

Figure 1 – Profiles Monitored for the Project Area and Adjacent Beach
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The April 2014 survey collected profile data along North Topsail Beach at 1,000 ft. intervals
from station 1140+00 to 1040+00 and 500 ft. intervals from station 1140+00 to 1160+00. The
profile control is provided in Table 1.
Table 1 – Monitoring Stations for North Topsail Beach

Area Designation

Station No.

Northing

Easting

Azimuth (◦)

North Topsail
Beach Inlet
Shoreline

1170+00

287,875.00

2,498,578.40

90

1165+00

287,219.68

2,498,582.32

90

1163+00

286,929.08

2,498,583.99

90

Phase 1 Inlet Influenced
Project Area

1160+00

286,564.36

2,498,586.24

130

1155+00

286,232.66

2,498,174.95

135

1150+00

285,901.00

2,497,763.00

135

1145+00

285,679.04

2,497,274.34

139

1140+00

285,457.10

2,496,785.00

139

1135+00
1130+00

285,255.20
285,053.30

2,496,316.35
2,495,847.70

145
145

1125+00
1120+00

284,850.85
284,648.20

2,495,378.10
2,494,908.50

150
150

1115+00
1110+00

284,421.30
284,194.20

2,494,471.70
2,494,034.90

150
150

1105+00
1100+00

283,946.33
283,698.50

2,493,595.06
2,493,155.20

150
150

1095+00
1090+00

283,467.27
283,236.10

2,492,713.91
2,492,272.60

150
150

1080+00

282,735.00

2,491,406.50

150

1070+00

282,253.20

2,490,531.60

150

1060+00

281,776.90

2,489,653.30

150

1050+00

281,282.40

2,488,784.60

150

1040+00

280,782.70

2,487,919.90

150

Phase 1 Beach Fill
Performance Area

Adjacent Shoreline
South of Project
Area

Coordinates Reference North Carolina State Plane Zone 3200 NAD 83 ft.
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MHW Shoreline Change
The April 2014 monitoring results show the Inlet Influence Area (station 1160+00 to 1145+00)
as the most heavily eroded area along the project shoreline. This area experienced an average
landward movement of the MHW contour (+1.4 ft. NAVD88) of -155 ft. since May 2013. The
completed project (Jan. 2013) placed fill in this area that resulted in an average seaward
movement of the +263 ft. in the MHW contour. Comparisons between the June 2012 and April
2014 surveys measured an average shoreline width remaining of +47 ft. at the MHW contour.
The excessive shoreline recession in this area is highly influenced by the changes occurring at
the inlet and has experienced erosion rates higher than were expected. The mechanism partly
responsible for the increased rate of erosion is related to the shape of the ebb shoal acting as a
focusing lens which causes incoming waves to change direction as they pass over the shoal and
are redirected towards the inlet. This phenomenon is known as wave refraction. The section of
shoreline experiencing the most erosion is known as a nodal zone. The nodal zone is an area
where sand is being transported in opposite directions and is naturally present at all inlets with
ebb tide deltas. This area is located in between where waves that are refracted by the shoal
transport sand towards the inlet and waves bypassing the shoal transport sand south and away
from the inlet. As the ebb shoal develops and more sand is deposited, the effective depth over the
ebb shoal will decrease and shoal will provide a sheltering effect to the northern portion of the
shoreline. The decrease in water depth over the ebb shoal will cause waves to break further
offshore thereby reducing the erosional effect of the wave refraction and promote shoreline
stability at this location. Table 2 presents the MHW shoreline results between the PreConstruction, As-Built, Post-Construction, and subsequent Monitoring survey events for each of
the project sections.
Table 2 – North Topsail Beach MHW (+1.4 ft. NAVD88) Shoreline Change Summary
Pre-Con (June 2012) to Post-Con (May 2013) to Pre-Con (June 2012) to
Area
As-Built (Jan. 2013)
April 2014
April 2014
Designation
Average Migration (ft.)
North Topsail Beach
+110
Inlet Shoreline
(1165+00 – 1163+00)
Phase 1 – Inlet
+263
-155
+47
Influenced Area
(1160+00 – 1145+00)
Phase 1 – Beach Fill
+145
-41
+112
Performance Area
(1145+00 – 1090+00)
Adjacent Shoreline
South Of Project
+5(2)
+9
+14
Area
(1090+00 – 1040+00)
1.
2.

(+ Number) Indicates seaward advance, (- Number) Indicates landward retreat.
Pre-Con to As-Built shoreline changes for the Adj. Shoreline South of Project Area (1080+00 to 1050+00)
are results from June 2012 to May 2013 surveys.
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As previously noted, the profile spacing used for the June 2012 pre-construction survey was
1,000 ft. Therefore, no profile information was collected at stations 1145+00 and 1155+00
during the 2012 survey. The MHW and Foreshore shoreline change results between the June
2012 and April 2014 surveys represent the changes occurring at the 1,000 ft. profile stations
since the June 2012 survey did not include measurements at stations 1145+00 and 1155+00.
Since, changes measured between May 2013 and April 2014 include survey data for these two
stations, the results of the May 2013 to April 2014 time period are not directly comparable to the
changes measured between June 2012 and May 2013.
The linear change of the MHW contour as a result of the fill placed in the Beach Fill
Performance area (stations 1145+00 to 1090+00) extended the MHW contour seaward of the
pre-construction shoreline by an average of +145 ft., as measured by the January 2013 As-Built
survey. The April 2014 monitoring results indicate that the MHW shoreline in this area retreated
by an average of -41 ft. since May 2013. Some of these changes are due to profile adjustments
after construction and additional erosional impacts from above average intensity winter weather
that affected the project area prior to the April 2014 monitoring event. Based on the changes
measured between the June 2012 and the April 2014 surveys this area had an average of +112 ft.
of shoreline remaining at the MHW contour.
The MHW contour along the adjacent shoreline south of the project area experienced minimal
change from May 2013 to April 2014. The linear change measured an average seaward advance
of +9 ft. from May 2013 to April 2014. The northern most stations (1080+00 to 1060+00)
advanced an average of +16 ft., whereas the southern stations (1050+00 and 1040+00) receded
landward an average of -14 ft. The April 2014 results show less variation in the MHW changes
between profiles than were observed during the As-Built survey and show only a slight increase
over the As-Built MHW change of +5 ft. seaward advance. Overall, the changes along the
shoreline south of the project area since construction indicate the area is experiencing relative
stability.
The shoreline and volumetric changes for the northern profiles at stations 1165+00 and 1163+00
are being identified separately because they are highly influenced by the changes occurring at the
inlet; most notably the growth of the sand spit at the northern tip of North Topsail Beach. The
MHW shoreline measurements in April 2014 at stations 1165+00 and 1163+00 showed average
seaward changes of +154 ft. and +9 ft., respectively; however, significant variability exists along
these beach profiles because of the growth of the sand spit. The linear changes of the MHW
contour along the entire project shoreline measured between the June 2012 Pre-Construction
survey and the January 2013 As-Built survey and the change in the position of the MHW
shoreline between May 2013 and April 2014 and the overall net change between June 2012 (preconstruction) and April 2014 are provided in Table 3. Appendix A shows graphical comparisons
of the North Topsail Beach monitoring profiles.
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Table 3 – North Topsail Beach MHW (+1.4 ft. NAVD88) Change
Pre-Con (June
Post-Con
Pre-Con (June 2012) to
Area
Station
2012) to As-Built (May 2013) to
April 2014
Designation
No.
(Jan. 2013)
April 2014
(ft.)
(ft.)
(ft.)
1170+00
-29
North Topsail
1165+00
+154
Beach Inlet
Shoreline
1163+00
+9
1160+00
+296
-116
-19
Phase 1
1155+00
+262
-230
Inlet Influenced
Area
1150+00
+275
-163
+112
1145+00
+236
-111
1140+00
+245
-87
+130
1130+00
+172
-39
+137
Phase 1
1120+00
+105
-31
+105
Beach Fill
Performance Area
1110+00
+88
-20
+96
1100+00
+155
-4
+102
1090+00
+69
+9
+99
1080+00
+70
+14
+84
Adjacent
1070+00
-22
+27
+5
Shoreline
1060+00
-5
+7
+2
South of Project
1050+00
-24
-12
-36
Area(2)
1040+00
-16
1.
2.

(+ Number) Indicates seaward advance, (- Number) Indicates landward retreat.
Pre-Con to As-Built shoreline changes for the Adj. Shoreline South of Project Area (1080+00 to 1050+00)
are results from June 2012 to May 2013 surveys.
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Foreshore Changes
The linear change of the shoreline was also analyzed by a method termed foreshore change. This
method averages the horizontal positions of selected contours (+4.5 ft., +1.4 ft., -2.8 ft., and -6.0
ft. NAVD88) to show an average change of a representative shoreline position. The monitoring
results indicate that the project shoreline as a whole experienced similar change in the foreshore
contour in comparison with the change experienced in the MHW contour. The average foreshore
changes between the survey events for each shoreline area are shown in Table 4.
Table 4 – North Topsail Beach Foreshore Change Summary
Pre-Con (June 2012) to Post-Con (May 2013) to Pre-Con (June 2012) to
Area
Post-Con (May 2013)
April 2014
April 2014
Designation
Average Change (ft.)
North Topsail Beach
+180
Inlet Shoreline
(1165+00 – 1163+00)
Phase 1 – Inlet
+196
-233
-37
Influenced Area
(1160+00 – 1145+00)
Phase 1 – Beach Fill
+97
-32
+65
Performance Area
(1145+00 – 1090+00)
Adjacent Shoreline
South Of Project
-19
+12
-7
Area
(1090+00 – 1040+00)
1.

(+ Number) Indicates seaward advance, (- Number) Indicates landward retreat.

The change in the foreshore contour along the Inlet Influenced Area, located in the vicinity of the
nodal zone, receded by an average of -233 ft. between May 2013 and April 2014. This result is a
net landward change greater than the seaward change of +196 ft. that occurred from June 2012 to
May 2013. The average foreshore change from June 2012 to April 2014 measured a recession of
-37 ft. landward of the pre-construction foreshore shoreline. These results indicate that the
average foreshore contour receded further landward than the average seaward positions recorded
for this shoreline segment in previous surveys.
The results of the foreshore analysis along the Beach Fill Performance Area (station 1145+00 to
1090+00) showed that the area experienced an average seaward advance of +97 ft. between June
2012 and May 2013. The changes along the profiles between May 2013 and April 2014 resulted
in a recession of -32 ft. in the foreshore position. This change may not be representative of longterm changes due to post-fill adjustments and the advent of atypical winter storm conditions.
Over time, erosion rates are expected to moderate. The net change in the foreshore position
between June 2012 (Pre-Construction) and April 2014 was measured as a net positive change of
+65 ft. which is an indication approximately two-thirds of the added width provided by the beach
fill was still in place.
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The foreshore change results in the Adjacent Shoreline South of the Project area showed a net
positive average migration of +12 ft. from May 2013 to April 2014, a reversal from the landward
change of -19 ft. measured between June 2012 and May 2013. The April 2014 results show that
from May 2013 the profiles experienced seaward increases ranging from +23 ft. to +40 ft. These
results indicate that this area is not experiencing adverse impacts as a result of the Phase 1
project.
The change in the foreshore contour along the North Topsail Beach Inlet Shoreline (stations
1165+00 and 1163+00) from May 2013 to April 2014 showed an average seaward increase of
+180 ft. The profiles at stations 1165+00 and 1163+00 experienced changes of +272 ft. and +88
ft., respectively. The variations in the profiles are representative of the significant fluctuations
that have occurred within the inlet and the growth of the sand spit since the May 2013 survey.
The linear changes of the foreshore contour migration along the entire project shoreline
measured during the pre-construction (June 2012), the post-construction (May 2013) and the
April 2014 monitoring event are shown in Table 5.
Table 5 – North Topsail Beach Foreshore Change

Area
Designation

Station
No.

North Topsail
Beach Inlet
Shoreline
Phase 1
Inlet Influenced
Area

1170+0
1165+00
1163+00
1160+00
1155+00
1150+00
1145+00
1140+00
1130+00
1120+00
1110+00
1100+00
1090+00
1080+00
1070+00
1060+00
1050+00
1040+00

Phase 1
Beach Fill
Performance
Area
Adjacent
Shoreline
South of Project
Area
1.

Pre-Con (June
2012) to PostCon (May 2013)
(ft.)
+149
+243
+174
+139
+100
+88
+61
+16
-17
-2
-18
-40
-

Post-Con (May
2013) to April
2014
(ft.)
-11
+272
+88
-269
-246
-196
-145
-117
-38
-8
-5
-16
-4
+6
+21
+22
-2
+9

(+ Number) Indicates seaward advance, (- Number) Indicates landward retreat.
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Pre-Con (June
2012) to April
2014)
(ft.)
-121
+47
+57
+101
+91
+82
+45
+12
-10
+19
+4
-41
-

Volume Change
The calculations performed to measure the volumetric change from the May 2013 postconstruction survey to the April 2014 determined a net loss in volume of approximately -222,000
cy or an average density of -39 cy/lf between stations 1160+00 and 1090+00 over the
approximate 7,000 ft. fill area. As previously stated, the Phase 1 project shoreline was divided
into two areas, the Inlet Influenced Area (station 1160+00 to 1145+00) and the Beach Fill
Performance Area (station 1145+00 to 1090+00). The areas are assessed separately due to the
increased erosion occurring along the northern 1,500 ft. of shoreline being impacted by the inlet
influenced nodal zone. The remaining 5,500 ft. of shoreline south of the inlet, within the Beach
Fill Performance Area, is performing as expected. A summary of the volumetric changes
between the survey events are shown in Table 6 for the entire project area.
Table 6 – North Topsail Beach Volume Change Summary
Area
Designation

As-Built (Jan 2013) to
Post-Con (May 2013)

Post-Con (May 2013)
to April 2014

Pre-Con (June 2012) to
April 2014(1)

(cy)

(cy/lf)

(cy)

(cy/lf)

(cy)

(cy/lf/yr.)

North Topsail Beach
Inlet Shoreline
(1165+00 – 1163+00)

+1,033

+1

+36,873

+110

-

-

Phase 1 – Inlet
Influenced Area
(1160+00 – 1145+00)

+176,313

+103

-123,470

-74

+19,015

+6

Phase 1 – Beach Fill
Performance Area
(1145+00 – 1090+00)

+370,889

+67

-98,003

-22

+212,933

+20

Adjacent Shoreline
South Of Project
Area(2)
(1090+00 – 1040+00)

+19,406(2)

+7(2)

+3,177

+1

+22,369

+3

(1)
(2)

1.8 years used to calculate change rate between 2012 and 2014 surveys.
Pre-Con to As-Built shoreline changes for the Adj. Shoreline South of Project Area (1080+00 to
1050+00) are results from June 2012 to May 2013 surveys.

The results of the volumetric analysis show that a fill volume of approximately +176,000 cy or a
fill density of +103 cy/lf was placed within the Inlet Influenced area during the construction of
the Phase 1 project as measured by the January 2013 As-Built survey. Additional fill was placed
in this area in anticipation of the potential for higher than expected erosion rates. An analysis of
the survey data indicates that approximately -123,000 cy of fill was lost over an 11-month
period, from the May 2013 post-construction survey to the April 2014 monitoring survey. This
is equal to an average density of -74 cy/lf or a rate of -81 cy/lf/yr. As mentioned previously, the
erosion in this area is considered to be the result of a nodal zone that has created an area of
increased erosion adjacent to the inlet. As the ebb shoal continues to develop the shoal is
11
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expected to provide increased protection from incoming waves and cause waves to break further
offshore thereby reducing the erosional effect of the nodal zone.
The January 2013 As-Built survey shows that the Beach Fill Performance area (stations 1145+00
to 1090+00) received approximately +371,000 cy or +67 cy/lf of fill as a part of the Phase 1
project. The results of the volume change calculated between May 2013 and April 2014 showed
that the area experienced a net loss of -98,000 cy or an average of -22cy/lf along the 5,500 ft.
shoreline segment. The erosion rate calculated for this 11-month period is equivalent to -25
cy/lf/yr. Although this area is out-performing the Inlet Influenced area, the rate of erosion is not
considered representative of typical conditions affecting the project shoreline and is expected to
moderate over time. These changes are considered to be a result of material migrating south out
of the project area as well as profile adjustments after construction. In addition, the area
experienced additional erosional impacts from above average intensity winter weather that
affected the project area prior to the April 2014 monitoring event. The volume change results
between June 2012 and April 2014 show that approximately 213,000 cy of fill remains within the
project area seaward of the pre-construction profile.
The results of the volumetric analysis for the adjacent shoreline south of the fill area showed a
net gain of approximately +19,000 cy, or approximately +7 cy/lf/yr. from June 2012 to May
2013. The volumetric change occurring south of the fill area from May 2013 to April 2014
shows a minimal gain of approximately +3,200 cy, or approximately +1 cy/lf/yr. indicating
stable conditions along this shoreline segment. Overall, the change from June 2012 to April
2014 is a net positive volume of approximately +22,000 cy equal to a rate of +3 cy/lf/yr. These
results are reinforced by the seaward migration of the MHW contour and foreshore change
suggesting that this area has remained relatively stable since the Phase 1 project was constructed.
The volume changes experienced along the North Topsail Beach inlet shoreline from May 2013
to April 2014 are associated with the growth of the sand spit that has developed in that area. The
inlet profiles at stations 1165+00 and 1163+00 experienced volume increases of +133 cy/ft. and
+83 cy/ft., respectively between May 2013 and April 2014 surveys. The profiles at stations
1165+00 and 1163+00 were not surveyed in June 2012 therefore no comparison can be made
with subsequent surveys. The sand spit formation is a result of the fill being transported toward
the inlet by the nearshore currents driven by the inlet flood channel. As the ebb shoal continues
to develop and build up offshore the influence of the flood channel currents is expected to
decrease. The volumetric changes at each station between each of the survey events are shown
in Table 7.
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Station
No.

1165+00
1163+00
1160+00
1155+00
1150+00
1145+00
1140+00
1130+00
1120+00
1110+00
1100+00
1090+00
1080+00
1070+00
1060+00
1050+00
1040+00
1.

Table 7 – North Topsail Beach Volume Changes
As-Built PostPost-Con (May 2013) to
Pre-Con (June 2012) to
Construction (Jan. 2013)
April 2014
April 2014
(cy/lf)(1)
(cy/lf)
(cy/lf)

+1
+88
+101
+115
+101
+102
+85
+52
+51
+54
+35
-3
+10
-1
0
-

+133
+87
-58
-97
-81
-61
-45
-22
-7
-5
-12
-5
+3
+3
+6
-14
-6

-18
-4
+27
+30
+34
+56
+41
+42
+29
+22
0
+13
+5
-14
-

Pre-Con to As-Built shoreline changes for the Adj. Shoreline South of Project Area (1080+00 to 1050+00)
are results from June 2012 to May 2013 surveys.

Volume Change in the Realigned Channel
Monitoring of the channel area was performed through analysis of updated survey data collected
by the USACE Wilmington District and by CPE-NC. The channel survey conducted by the
USACE Wilmington District was performed in January 2014, approximately one (1) year after
the channel was dredged. CPE-NC performed of survey of the channel in April 2014 as part of
the on-going post-construction monitoring program. Those surveys were compared with the
January 2013 Record Survey performed by Marinex Construction, Inc. that documented the asbuilt condition of the channel. These three (3) survey events were used to complete an updated
volume change analysis for the realigned channel. The channel footprint with the respective
stations used in the volume analysis is shown in Figure 2. The channel profiles are shown in
Appendix B. The elevation contours shown in Figure 2 illustrate the location of the realigned
channel in April 2013. The -10 ft. NAVD88 contour is highlighted in yellow and serves as a
reference contour to assist in delineating the changes of the ebb tide delta.
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Figure 2 – New River Inlet Realigned Channel Contour Map (April 2013)

Analysis of the January 2013 post-dredge survey and the January 2014 survey show that
approximately 334,400 cy of material (56% of the original dredged volume) has accumulated
within the channel limits in 1 year since the project was constructed. This volume represents
only the amount of material that has accumulated within the channel footprint. The calculated 1year volume is approximately 15% greater than the shoaling volume predicted for the first year
following construction. Volume calculations based on the January 2013 survey and the April
2014 survey show that the volume within the channel footprint increased by 25% to
approximately 448,000 cy. The April 2014 volume indicates approximately 76% of the total
volume dredged during construction has shoaled back into the channel limits. The increase from
January to April 2014 is considered to be a result of the extreme winter weather experienced
along the North Topsail Beach shoreline and not representative of a long-term infilling rate.
Table 8 shows total shoaled volume and the volumetric change measured at each station between
the three (3) survey events.
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Table 8 – Volumetric Changes in the Realigned Channel

Station
No.
0+00
2+00
4+00
6+00
8+00
10+00
12+00
14+00
16+00
18+00
20+00
22+00
24+00
26+00
28+00
30+00
32+00
34+001
Total (cy)
1.

Pre-Con to Post-Con
1-Year Post-Con
Post-Con to Post-Mon
(April 2012 to Jan. 2013) (Jan. 2013 to Jan. 2014) (Jan. 2013 to April 2014)
(cy/lf)
(cy/lf)
(cy/lf)
-82
-10
-39
-95
9
-51
-141
50
73
-166
45
171
-199
64
171
-227
75
167
-285
156
216
-294
159
179
-302
129
172
-304
133
140
-271
105
121
-266
165
189
-188
173
183
-114
147
200
-62
98
169
-21
94
123
+8
25
12
+11
64
34
-592,000
+334,400
+448,000

Effective Distance of Station 34+00 extends to the end of the channel alignment (Approx. Station 34+50).

Although the measured shoaling of the channel based on recent surveys suggests a slightly
higher rate, the shoaling appears to be generally in line with what was predicted (Table 9).
Future monitoring events will track changes in the shoaling rate and actual volumes shoaled into
the channel.
Table 9 – Predicted Shoaling Rates from Engineering Report (CPE-NC, 2009a)

Years Following
Construction
1
2
3
4
4-Year Total

Predicted Shoal Volumes
(cy)
286,000
171,000
105,000
65,000
627,000

Calculated Shoal Volumes
(cy)
334,400
-

Although the analysis indicates portions of the channel footprint have shoaled, the shoaled
volumes presented do not reflect on the navigability of the channel. Figure 3 shows the elevation
contours from the April 2014 survey and the original alignment of the new channel.
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Figure 3 – New River Inlet Realigned Channel Contour Map (April 2014)

The contours show the channel has adjusted and remains navigable where the -10 ft. NAVD88
contour (highlighted in yellow) outlines the thalweg, or deepest portion of the channel. The
average depth along the thalweg of the adjusted channel was determined to be at an approximate
elevation of -12 ft. NAVD88. The channel depths range from -10 ft. to -19.5 ft. NAVD88 (or 7.2 ft. to -16.7 ft. MLW). The April 2014 survey shows the channel thalweg, or deepest portion
of the channel, is maintaining deep water access through the inlet and remains in a favorable
location for continued development of the ebb tide delta off of North Topsail Beach.
EBB SHOAL RECONFIGURATION
The ebb shoal has historically experienced dynamic changes from year to year based on the
position of the ocean bar channel. Design estimates forecasted that the outer limits of the ebb
shoal would constrict “or deflate” towards the Onslow Beach inlet shoulder and the realigned
channel and expand on the North Topsail Beach shoulder. The channel realignment is also
expected to result in the infilling of the pre-construction ocean bar channel and flood channels as
the main flow is redirected through the realigned channel. This process is necessary to reconfigure the ebb shoal similar to the 1988 position as shown in Figure 4.
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Figure 4 – Historical New River Inlet Aerial

A combination of survey data are being used to monitor the reconfiguration of the New River
Inlet ebb shoal. These data include beach profiles along North Topsail Beach (stations 1150+00
to 1170+00 on Figure 1), beach profiles along Onslow Beach (Table 10) (stations 0+00 to 40+00
on Figure 5), and hydrographic surveys of the ebb shoal complex. The survey data collected
provides information on the reconfiguration of the ebb shoal. These data also allow for the
monitoring of the shoaling of the pre-construction ocean bar channel and flood channels.
Table 10 – Inlet Shoreline Monitoring Stations for Onslow Beach

Station No.
0+00
5+22
10+00 SW
10+00 SE
20+00
30+00
40+00

Northing
289,104.1
288,895.7
288,722.9
288,722.9
289,297.5
289,871.1
290,444.6

Easting
2,500,601.0
2,501,077.5
2,501,524.2
2,501,524.2
2,502,343.6
2,503,162.8
2,503,981.9

Coordinates Reference North Carolina State Plane Zone 3200 NAD 83 ft.
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Azimuth (°)
240
215
192
145
145
145
145

Figure 5 – Monitoring Stations along Onslow Beach

The evaluation of the reconfiguration of the ebb shoal assumed the delta is bounded by the
MHW (+1.4 ft. NAVD88) contour on the landward side and the -10 ft. NAVD88 contour on the
seaward side. The -10 ft. NAVD88 contour is used as the seaward reference to monitor the
changes along the outer perimeter of the ebb shoal while the MHW contour provides an
indication of changes along the shoreline. The changes in the position of these contours provide
the basis for assessing the progress of the reconfiguration of the ebb shoal, which is the primary
objective of the channel realignment.
Figure 6 shows locations of the profile lines and the associated MHW (+1.4 ft. NAVD88) and
-10 ft. NAVD88 contours resulting from four surveys: April 2012, October 2012, May 2013,
and April 2014. The April 2012 survey was performed by the USACE Field Research Facility
and was used for the pre-construction survey of the inlet. The October 2012 survey was
conducted by Gahagan & Bryant and only covers profiles originating from Onslow Beach. The
May 2013 and April 2014 surveys were conducted by CPE-NC and included profiles on North
Topsail Beach and Onslow Beach.

18
COASTAL PLANNING & ENGINEERING OF NORTH CAROLINA, INC.

Figure 6 – New River Inlet Ebb Shoal Extents

The results from the April 2014 survey showed the MHW position along the Onslow Beach
shoulder (stations 10+00 SW to 40+00) receded an average of -159 ft. in comparison to the May
2013 survey. This is a reversal from the shoreline advance of +130 ft. recorded between October
2012 and May 2013. The profiles on the point of the Onslow Beach shoulder (stations 10+00 SE
and 10+00 SW) experienced the greatest change between the surveys. The profiles at station
10+00 SE and 10+00 SW measured an average seaward advance of +323 ft. in the MHW from
October 2012 to May 2013, where the same profiles retreated landward an average of -288 ft.
from May 2013 to April 2014. Conversely, the MHW contour along the interior inlet profiles
(stations 5+22 and 0+00) on Onslow Beach shifted toward the channel by an average of +352 ft.
from May 2013 to April 2014 where the previous surveys (October 2012 to May 2013) recorded
an average landward movement of -82 ft. in the MHW contour at stations 5+22 and 0+00. The
changes in the Onslow Beach profiles as of April 2014 show a loss of sediment on the inlet
shoulder profiles and a buildup of sediment along the interior inlet profiles suggesting that
sediment migrated from the shoulder of Onslow Beach into the interior of the inlet and south
toward the channel.
The post-monitoring results for the changes in the -10 ft. NAVD88 contour (indicated by the
yellow dashed line in Figure 6) on the north side of the inlet show that between stations 30+00
and 10+00 SE (Onslow Beach) the contour receded an average distance of -364 ft. from May
2013 to April 2014. This is a continuation of the ebb shoal landward migration that measured an
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average retreat of -128 ft. between stations 30+00 and 10+00 SE from October 2012 and May
2013. A comparison of profiles on the south side of the inlet, at station 1160+00 (refer to Figure
6 and Figure 8), shows that the -10 ft. NAVD88 contour advanced seaward by approximately
400 ft. between May 2013 and April 2014. The changes in the -10 ft. NAVD88 contour location
over the course of the surveys suggests a landward migration of the contour on the north side of
the channel and a seaward shift of the contour on the south side of the channel. The shoreward
movement of the contour on the north side suggests the shoal is deflating because the realigned
channel has redirected the distribution of sand away from the north (Onslow Beach) side of the
inlet.
Over time, it is expected that as the ebb shoal reconfigures, in response to the channel
realignment, a landward progression of the -10 ft. NAVD88 contour along the northern lobe of
the ebb shoal will continue to occur in addition to infilling of the flood channels. Conversely, the
southern lobe of the ebb shoal offshore of North Topsail Beach would be expected to show an
increased areal extent and shallower offshore depths as a result of the channel realignment. The
ebb shoal growth is attributed to sediment deposited by the realigned channel offshore of the
North Topsail Beach shoreline.
Comparison of the beach profiles on the Onslow Beach side of the inlet clearly shows the
landward movement of the MHW contour and the landward movement of the -10 ft. NAVD88
contour from October 2012 to May 2013. Similar trends can be seen for the profile plots for
stations 5+22, 10+00 SE, 20+00, and 30+00, suggesting the ebb shoal is deflating in size north of
the channel in response to the realigned channel. The profile comparison for each station located
along Onslow Beach is shown in Appendix C for reference.
Examination of profile plots taken along both the Onslow Beach and North Topsail Beach
shoulders provide insight into the landward progression and shoaling occurring on the northern
lobe of the ebb delta and growth of the ebb delta’s southern lobe offshore of North Topsail
Beach. Comparison of the profiles at station 10+00 SE on the shoulder of Onslow Beach (Figure
7) shows the infilling of the pre-construction ocean bar channel that occurred between October
2012 and May 2013 and the continued recession of the -10 ft. NAVD88 contour through April
2014. The -10 ft. NAVD88 contour moved landward a distance of 103 ft. from October 2012 to
May 2013 and by April 2014 the contour was 256 ft. further landward than in May 2013. The
plot also shows the landward migration of an anomalous “high point” shoal feature that was
evident in the October 2012 survey (identified by the red arrow). The shoal feature in the May
2013 profile (identified by the yellow arrow) is approximately 500 ft. further landward than the
high point feature in October 2012. The April 2014 profile shows the high point shoal feature,
identified by the green arrow, approximately 500 ft. further landward than in May 2013. The
plot also shows a flood channel on the May 2013 profile that does not appear on the April 2014
profile. The changes of the profiles on the plot in Figure 7 illustrate the landward migration of
the northern lobe of the ebb tide delta. Similar trends are seen on all profiles between 10+00 SW
and 30+00 (Onslow Beach) (Appendix C) and suggest that the ebb tide delta is reconfiguring as
expected.
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Figure 7 – Onslow Beach Inlet Shoulder – Ebb Shoal Profile

Changes to the ebb shoal south of the inlet are shown on the comparison plot of the beach
profiles at station 1160+00 in Figure 8. Station 1160+00 is located at the northern end of the
project, southeast of the realigned channel, extending from the beach across the southern lobe of
the ebb tide delta (refer to Figure 6). In general, the comparison plot shows the erosion that
occurred along the beach (red shaded area) from May 2013 to April 2014 and the increase in the
amount of sediment on the offshore portion of the profile (green shaded area) between May 2013
and April 2014. The erosion at this location is attributed to the effects of a nodal zone or
localized area of erosion caused by waves refracting around the ebb shoal. The increase in
sediment on the offshore profile extends 2,000 ft. with increases of 5 ft. to 7 ft. of sand in some
areas and indicates that sediment carried seaward by the ebb tidal currents through the realigned
channel is being deposited on the south side of the New River Inlet.

21
COASTAL PLANNING & ENGINEERING OF NORTH CAROLINA, INC.

Figure 8 – North Topsail Beach Inlet Shoulder – Ebb Shoal Profile

The increased deposition of sediment is contributing to the development and reformation of the
preferred ebb shoal configuration off of North Topsail Beach. As more sediment is deposited on
the ebb shoal, the effective depth will decrease and cause waves to break further offshore thereby
reducing the erosional effect at the nodal zone and promoting shoreline stability at this location.
The Engineering Report developed during the design of the project (CPE-NC, 2009a) estimated
that the time needed for the south side of the ebb tide delta to assume a size necessary to have a
significant impact on slowing erosion rates on the extreme north end of North Topsail Beach
would be around 5 years. The increased deposition observed on the offshore profile at Station
1160+00 and the seaward increases of the -10 ft. NAVD88 contour on the south side the inlet are
positive indications that the ebb shoal is reconfiguring in response to the realignment of the
channel as expected. Future monitoring will assist in assessing the changes to the ebb shoal
complex as it continues to reconfigure and migrate toward the position maintained in 1988.
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ONSLOW BEACH
The northern 5,000 ft. of the Onslow Beach monitoring area is represented by stations 50+00 to
90+00 (Figure 5). Shoreline and volumetric changes were analyzed along this beach strand to
determine whether the channel realignment produced increased recession rates for Onslow
Beach. The calculated shoreline migration and erosion rates were compared to historic rates
measured between 2005 and October 2012 (pre-construction). The profiles selected for this
monitoring are listed in Table 11.
Table 11 – Onslow Beach Monitoring Stations

Station No.

Northing

Easting

Azimuth (°)

50+00

291,018.2

2,504,801.1

145

60+00

291,591.8

2,505,620.2

145

70+00

292,165.4

2,506,439.4

145

80+00

292,738.9

2,507,258.5

145

90+00

293,312.5

2,508,077.7

145

Coordinates Reference North Carolina State Plane Zone 3200 NAD 83 ft.

MHW Shoreline Change
The post-construction shoreline position was analyzed to show the migration of the MHW
contour (+1.4 ft. NAVD88) and the foreshore change for Onslow Beach. The results show that
the migration of the MHW contour through the post-monitoring has continued to experience
relative stability from May 2013 to April 2014 with an average seaward migration of +5 ft. Over
the course of the monitoring, the Onslow Beach MHW shoreline has increased by a net average
of +15 ft. or an annual average rate of +9 ft./yr. since October 2012. The results show that the
Onslow Beach shoreline continues to experiencing a net positive trend along the MHW contour,
opposite to the historic rate of -12 ft./yr. calculated between 2005 and 2012. The MHW
shoreline change rates as well as the annualized average rate of change for Onslow Beach are
shown for each profile location in Table 12.
Table 12 – Onslow Beach MHW Migration

Station
No.
50+00
60+00
70+00
80+00
90+00
Annual Avg.
(ft./yr.)
1.

Historic Trend
(Aug. 2005 Oct. 2012)
(ft./yr.)
+4.5
-9
-14
-19
-23

Pre- to Post-Con
(Oct. 2012 - May
2013)
(ft./yr.)
-16
+43
+46
+5
N/A

-12

+20

May 2013 - April
2014
(ft./yr.)

Oct. 2012 - April
2014
(ft./yr.)

+3
+10
0
+2
+11

-5
+23
+19
+3
+6

+5

+9

(+ Number) Indicates seaward advance, (- Number) Indicates landward retreat.
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Foreshore Shoreline Change
The post-construction data was also used to analyze the foreshore change along Onslow Beach.
Consistent with the MHW shoreline change analysis, the foreshore shoreline change analysis
also showed a continuation of positive trends in the migration of the foreshore. The analysis of
results between the May 2013 and April 2014 surveys show that the foreshore shoreline
experienced an average seaward migration of +2 ft. Since October 2012, before the project was
constructed, the foreshore average has maintained a net positive migration of +7 ft. for an
average annual rate of +4 ft./yr. in April 2014. The average annual foreshore change rate
experienced between August 2005 and October 2012 was -10 ft./yr. Similar to the MHW
measurements above, the post-construction monitoring results show a continued net positive
trend contrary to the historic trend prior to the construction of the project. The foreshore change
rates and the annualized rates of change since construction are shown for each station in Table
13.
Table 13 – Onslow Beach Foreshore Change

Station
No.
50+00
60+00
70+00
80+00
90+00
Annual Avg.
(ft./yr.)
1.

Historic Trend
(Aug. 2005 Oct. 2012)
(ft./yr.)
+7
-5.5
-13
-18
-19

Pre- to Post-Con
(Oct. 2012 - May
2013)
(ft./yr.)
-2
+19
+37
+6
N/A

-10

+15

May 2013 - April
2014
(ft./yr.)

Oct. 2012 - April
2014
(ft./yr.)

-25
+5
+3
+14
+12

-16
+11
+17
+11
-2

+2

+4

(+ Number) Indicates seaward advance, (- Number) Indicates landward retreat.

Volume Change
The profile data collected during the April 2014 post-monitoring survey was used to update the
volumetric changes that have occurred along Onslow Beach since the Phase 1 Project was
completed. The post-monitoring results show that the area experienced a net volume change of
approximately 0 cy/lf from May 2013 to April 2014, where the losses on the southern profiles
were balanced by gains on the northern profiles. This indicates that the Onslow Beach shoreline
is experiencing relative stability and has not been adversely impacted by the changes occurring at
the New River Inlet. The annualized volumetric change rates for each profile along the Onslow
Beach shoreline between August 2005 and April 2014 are shown in Table 14.
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Table 14 – Onslow Beach Volumetric Changes

Station
No.
50+00
60+00
70+00
80+00
90+00
Annual Average
(cy/lf/yr)

Historic Annual
Trend
Aug. 2005 to
Oct. 2012

Oct. 2012 to PostCon
(May 2013)

+13
-1
-9
-12
-13

-2
+31
+50
+6
N/A

-4

+22

(cy/lf/yr)

Post-Con
(May 2013)
to April 2014

Oct. 2012 to
Post-Mon
(April 2014)

-21
-1
-9
+14
+15

-13
+12
+15
+11
0

0

+5

The volumetric analysis compared the changes between the Oct. 2012 and April 2014 surveys
and calculated an average change of +8 cy/lf or an annual average change rate of +5 cy/lf/yr.
The 2014 post-monitoring show a decrease in the long-term change rate from the +22 cy/lf/yr
between Oct. 2012 and May 2013, however, the most recent results continue to indicate a net
positive trend in the volume change along Onslow Beach.
CONCLUSION
The second post-construction physical monitoring event for the North Topsail Beach Phase 1
project was performed in April 2014. The monitoring consisted of profile surveys to evaluate
shoreline and volumetric changes within the project vicinity and hydrographic surveys to
evaluate the realigned channel performance. The results were used to document the project
performance and to identify potential adverse impacts that may have been created.
The coverage area extended north from New River Inlet to include approximately 9,000 ft. of
shoreline on Onslow Beach and south from the inlet to include approximately 13,000 ft. of North
Topsail Beach. The shoreline on Onslow Beach was separated into two (2) segments. The
northern segment is referenced as Onslow Beach and contains stations 50+00 to 90+00.
Monitoring activities within this area concentrated on the performance of the Onslow Beach
shoreline. The southern segment, from stations 0+00 to 40+00, contains the northern inlet
shoulder of New River Inlet along the Onslow Beach shoreline. Beach profile surveys
conducted along this region of Onslow Beach as well as those conducted along stations 1140+00
through 1170+00 on North Topsail Beach were used to evaluate the performance of the ebb
shoal of New River Inlet as well as the pre-construction ocean bar channel and flood channels.
Based on the findings of the April 2014 monitoring, the Phase 1 Project Area was divided into
two regions to more accurately assess the changes occurring along the project beach. The two
regions are the northern end of the project from just north of River Dr. to the north end of the
Topsail Reef between stations 1160+00 and 1145+00, referred to as the “Inlet Influenced Area”
and the beach strand portion of the project from station 1145+00 to 1090+00, referenced as the
“Beach Fill Performance Area”. The Inlet Influenced area was evaluated separately as it
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experienced higher than expected erosion rates attributed to the influence of the New River Inlet
and the effects of a nodal zone within the area.
The Inlet Influenced area, along the northern end of North Topsail Beach, experienced higher
than expected rates of erosion which is attributed to the effects of a nodal zone (or localized area
of erosion) adjacent to the New River Inlet. The Phase 1 project moved the shoreline an average
of +263 ft. seaward of the pre-construction profile and placed approximately +176,000 cy or
+103 cy/lf of fill in this area. The physical monitoring results for the area show an average
landward retreat of the MHW shoreline by approximately -155 ft. occurred from May 2013 to
April 2014. The volume analysis calculated that the area lost approximately -123,000 cy or -74
cy/lf between stations 1160+00 and 1145+00. Although this area experienced significant erosion,
the continued development of the ebb shoal offshore of North Topsail Beach will provide
increased protection from incoming waves as the effective depth over the shoal decreases
causing waves to break further offshore reducing the erosional effect of the nodal zone and
promoting shoreline stability at this location.
The physical monitoring results show that the Beach Fill Performance area of the Phase 1 project
(stations 1145+00 to 1090+00) lost an average of -22 cy/lf of fill or approximately -98,000 cy
from May 2013 to April 2014. The MHW shoreline within the area measured an average retreat
of -41 ft from May 2013 to April 2014. The completed Phase 1 project placed approximately
+371,000 cy or +67 cy/lf of fill along the 5,500 ft. length of shoreline. The degree of change
within the Beach Fill Performance area is not unexpected considering the above average
intensity winter weather that affected the project area prior to the April 2014 monitoring event
and migration of material south out of the project area. However, the erosion rates are not
regarded as representative of typical conditions affecting the project shoreline.
The MHW and foreshore shoreline changes south of the project area between stations 1090+00
and 1050+00 showed a seaward increase of +9 ft. and +12 ft., respectively from May 2013 and
April 2014. The volume change calculated for the same section of shoreline shows a gain of
approximately +3,000 cy, or approximately +1 cy/lf/yr. These results are a continuation of the
positive net shoreline and volume changes recorded from June 2012 to May 2013.
Five (5) hydrographic survey data sets collected within the limits of the realigned channel since
the project was constructed were compared to determine shoaling of the realigned channel. The
April 2014 survey conducted by CPE-NC showed that approximately 76% (or 448,000 cy) of the
dredged volume has shoaled back into the channel footprint. The January 2013 (1-Year post
dredging) survey conducted by the USACE showed that approximately 56% (or 334,400 cy) of
the dredged volume has shoaled back into the channel footprint. Shoaling analysis conducted
during the engineering and design phase of the project predicted that by Year 1 approximately
286,000 cy (48%) of material would shoal into the channel during Year 1. Although the
measured shoaling of the channel based on recent surveys suggests a slightly higher shoaling
rate, the rates appear to be generally in line with what was predicted. The average depth along
the thalweg, or deepest portion of the channel, as of April 2014 was measured at approximate
elevation -12 ft. NAVD88, ranging from -10 ft. to -19.5 ft. NAVD88. The April 2014 survey
shows the channel thalweg is maintaining deep water access through the inlet and remains in a
favorable location for continued development of the ebb tide delta off of North Topsail Beach.
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Monitoring of the ebb shoal suggests that the reconfiguration is taking place as expected. The
MHW contour along the Onslow Beach shoulder (north of the inlet) has moved southward;
toward the channel while the -10 ft. NAVD88 contour has continued to move landward. This
trend suggests that the ebb shoal offshore of Onslow Beach is migrating landward and to the
south indicating a continuation of the ebb shoals deflation north of the inlet. Profile comparisons
of the May 2013 and April 2014 profile surveys along the North Topsail Beach shoulder (south
of inlet) show an increase in the volume of sand between the -7 ft. NAVD88 and -20 ft.
NAVD88 contour. The results suggest that this material is being deposited in this area due to the
realignment of the channel and is contributing to the reconfiguration of the ebb shoal as
expected. Comparison of the May 2013 and April 2014 beach profile surveys also show that the
pre-construction ocean bar channel and flood channels that appeared in the May 2013 survey
have filled in and is generally seen as a positive sign that the ebb shoal is reconfiguring as
designed.
Shoreline and volume change analysis of the Onslow Beach shoreline (stations 50+00 to 90+00)
shows a continuation of the net positive trends in April 2014. Shoreline change and volume
change analysis between May 2013 and April 2014 show a seaward migration of both the MHW
and foreshore contours and minimal change in the volume of sand. The average volume change
rate between August 2005 and October 2012 was -4 cy/ft./yr; whereas the rate between October
2012 and April 2014 was +5 cy/ft./yr. This is equivalent to a net positive volume increase of
53,000 cy along Onslow Beach from October 2012 to April 2014. While the seaward migration
of the MHW and Foreshore contours and accretion is not believed to be a direct result of the
Phase 1 project construction, it is clear that as of April 2014, the Onslow Beach shoreline
between stations 50+00 and 90+00 has not experienced any adverse impacts with regards to loss
of beach.
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APPENDIX A
NORTH TOPSAIL BEACH - PHASE 1 MONITORING
BEACH PROFILES

APPENDIX B
NEW RIVER INLET CHANNEL SURVEY PROFILES

APPENDIX C
ONSLOW BEACH INLET SHOULDER - EBB SHOAL
PROFILES

APPENDIX D
ONSLOW BEACH MONITORING BEACH PROFILES

APPENDIX E
SUMMARY OF MEAN HIGH WATER (MHW) LOCATIONS

Table 1 – Survey Control for Onslow Beach
Profile

Easting

Northing

Azimuth

0+00
5+22
10+00 SW
10+00 SE
20+00
30+00
40+00
50+00
60+00
70+00
80+00
90+00

2,500,601.00
2,501,077.50
2,501,524.20
2,501,524.20
2,502,343.57
2,503,162.80
2,503,981.91
2,504,801.06
2,505,620.21
2,506,439.36
2,507,258.52
2,508,077.67

289,104.10
288,895.70
288,722.90
288,722.90
289,297.45
289,871.10
290,444.63
291,018.21
291,591.79
292,165.36
292,738.94
293,312.51

240°
215°
192°
145°
145°
145°
145°
145°
145°
145°
145°
145°

1.

Coordinates Reference NC State Plane NAD83 ft.

Table 2 – Survey Control for North Topsail Beach
Profile

Easting

Northing

Azimuth

1170+00
1165+00
1163+00
1160+00
1155+00
1150+00
1145+00
1140+00
1135+00
1130+00
1125+00
1120+00
1115+00
1110+00
1105+00
1100+00
1095+00
1090+00
1080+00
1070+00
1060+00
1050+00
1040+00

2,498,578.40
2,498,582.32
2,498,583.99
2,498,586.24
2,498,174.95
2,497,763.00
2,497,274.34
2,496,785.00
2,496,316.35
2,495,847.70
2,495,378.10
2,494,908.50
2,494,471.70
2,494,034.90
2,493,595.06
2,493,155.20
2,492,713.91
2,492,272.60
2,491,406.50
2,490,531.60
2,489,653.30
2,488,784.60
2,487,919.90

287,875.00
287,219.68
286,929.08
286,564.36
286,232.66
285,901.00
285,679.04
285,457.10
285,255.20
285,053.30
284,850.85
284,648.20
284,421.30
284,194.20
283,946.33
283,698.50
283,467.27
283,236.10
282,735.00
282,253.20
281,776.90
281,282.40
280,782.70

90°
90°
90°
130°
135°
135°
139°
139°
145°
145°
150°
150°
150°
150°
150°
150°
150°
150°
150°
150°
150°
150°
150°

1.

Coordinates Reference NC State Plane NAD 83 ft.

April 2014 Range to MHW
EL +1.4 ft. (NAVD88)
491.0
558.7
501.8
410.4
560.9
438.7
303.0
202.1
197.3
223.6
265.2
292.2

April 2014 Range to MHW
EL +1.4 ft. (NAVD88)
153.5
672.3
463.7
130.6
100.9
110.7
154.8
175.8
212.7
226.1
209.1
203.4
230.6
211.0
174.8
165.0
159.5
126.8
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STATE OF NORTH CAROLINA
ONSLOW COUNTY

CLERK'S CERTIFICATION

I, CARIN Z. FAULKNER, Town Clerk of the Town of North Topsail Beach, No11h Carolina, do
hereby certify that the attached is a true and correct copy of the following:

TOWN OF NORTH TOPSAIL BEACH
BUDGET ORDINANCE
FISCAL YEAR 2014-2015

The original of which is now on file in the office of the Town Clerk of North Topsail Beach,
North Carolina.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the official Seal of the
Town of North Topsail Beach, North Carolina, this the 14 111 day of November 2014.

c~~
Cari11iFall1 ~
Town Clerk

(SEAL)

2008 Loggerhead Court
North Topsail Beach , NC 28460

ntbnc.org

Phone (910) 328-1349
Toll Free : (800) 687-7092
Fax (910) 328-4508

TOW

OF NORTH TOPSAIL BEACH
BUDGET ORDINANCE
FISCAL YEAR 2014-2015

BE IT ORDAINED by the Governing Board of the Town of North Topsail Beach,
North Carolina :
GENERAL FUND
SECTION 1: The following amounts are hereby appropriated in the General Fund for
the operation of the Town government and its activities for the fiscal year beginning
July 1, 2014, and ending June 30, 2015, in accordance with the chart of accounts
heretofore established for this Town:

Appropriations
GOVERNING BODY
ADMINISTRATION
POLICE DEPARTMENT
PLANNING & ZONING
BUILDING INSPECTIONS
PUBLIC WORKS
STREETS
PUBLIC BUILDINGS & GROUNDS
SANITATION COLLECTIONS
RECREATION
ELECTIONS, SALES TAX PAYOUT & COMMITTEES
TRANSFER
CONTINGENCY
INSURANCE
FIRE DEPARTMENT

$1 07, 152
430,422
976,230
101,324
130,844
241,377
127,500
125,300
384,988
55,000
4,500
0
0
151,474
710 180
$3,546,291

SECTION 2: It is estimated that the following revenues will be available in the
General Fund for the fiscal year July 1, 2014, and ending June 30, 2015:
. Revenues
STATE
TOWN
PROPERTY TAX
REFUSE
INTEREST
TRANSFER IN
GRANTS
FUND

$ 982,000
130,209
1,927,651
345,488
16,000
141 ,943

_
_9,,_QOO
$3,546,291

-, >t:1)

TOWN OF NORTH TOPSAIL BEACH
BUDGET ORDINANCE
FISCAL YEAR 2014-2015

SECTION 3:

There is hereby levied a tax at the rate of $.3932 ($ .2361 General Fund and $.1571
Beach Nourishment Fund) per one hundred dollars ($100) valuation of property as
listed for taxes as of January 1, 2011, for the purpose of raising the revenue listed as
"Ad Valorem Taxes" in the General Fund in Section 2 of this ordinance. This rate is
based on a total estimated valuation of property for the purposes of taxation of
$818,453,300 and an estimated rate of collection of 97.57 percent.
SECTION 4: The Town Manager is hereby authorized to transfer appropriations as
contained herein under the following conditions:

(A) Town Manager may transfer amounts between line-item expenditures within a
department without limitation and without a report being required.
(B) Town Manager may transfer amounts up to $500 between functional areas, within the
same fund. He/she must make an official report on such transfers at the next regular
meeting of the Governing Board.
(C) Town Manager may not transfer any amounts between funds, except as approved by
the Governing Board in the budget ordinance as amended .
(D) Contracts in excess of $40,000 shall first be approved by Board of Aldermen. The
Town Manager has authority for execution under that amount, and must be a budgeted
item .
SECTION 5: The attached Schedule of Fees is hereby adopted for the fiscal year
beginning July 1, 2014, and ending June 30, 2015 . These fees may be amended
during the fiscal year by Board action.
SECTION 6: Copies of the budget ordinance shall be furnished to the Clerk to the
Governing Board and to the Town Manager and Finance Officer to be kept on file by
them to be used in the execution of their duties regarding the disbursement of funds .

• ADOPT~()HIS 5 " DAY OF JUNE, 2014.
1

~~

Daniel Tuman, Mayor

~~~

Daniel Tuman, Mayor
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Town Clerk
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NOTICE OF SPECIAL MEETING
North Topsail Beach Board of Aldermen
Wednesday
November 19, 2014
5:00 P.M.
The Town of North Topsail Beach Board of Aldermen will hold a Special Meeting on
Wednesday, November 19th 2014 at 5:00 P.M. This meeting will be held in the
Meeting Room of the North Topsail Beach Town Hall, located at 2008 Loggerhead
Court, North Topsail Beach, North Carolina.
The purpose of this meeting is for the Board of Aldermen to receive
recommendations on the selection of a contractor for the North End Sand Bag
Revetment Project. Action may be taken at this meeting.
Contact North Topsail Beach Administration at 910.328.1349 for additional
information.

Carin Z. Faulkner, Town Clerk
Posted 11/14/2014

2008 Loggerhead Court
North Topsail Beach, NC 28460

ntbnc.org

Phone (910) 328-1349
Toll Free: (800) 687-7092
Fax (910) 328-4508

