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Petitioner is the Town of North Topsail Beach (“Town™). The Town holds oceanfront
easements for the area north of Topsail Reef Condos toward the New River Inlet in connection
with their Inlet Management Plan. Following the Phase 1 channel realignment and nourishment
project which was completed in early 2013, the Town began to research various options to protect
the 20 structures in this area from erosion in 2014. The Town sought, and was granted a variance
from the Commission in November of 2014 to install a sandbag structure up to 45° wide and +12
ft. NAVD but constructed the structure somewhat smaller than the maximum size authorized. As
part of the resulting permit, the Town asked for, and was granted authorization to install a
geotextile tube the length of the sandbag project as a construction method only. Following
completion of the 2014-15 project, the Town indicated that it wanted to keep the tube in place, and
after a March 2015 Notice of Violation, the Town petitioned for and was granted a variance in July
of 2015 in order to keep the geotube until the planned shallow draft project planned for 2015-16.
In April 2016, DCM issued another NOV after the Town failed to timely remove the geotube. As
part of the NOV restoration plan, DCM agreed to first let the Town seek another variance from the
Commission seeking to keep the tube longer before taking additional enforcement action. The
Town submitted a permit modification request to keep the geotube, which was denied by DCM
through a letter dated July 26, 2016. On August 3, 2016, DCM received Petitioner’s variance
application seeking to keep the geotextile tube at least until the sandbag permit expires in

November of 2022.

The following additional information is attached to this memorandum:
Attachment A: Relevant Rules

Attachment B: Stipulated Facts

Attachment C: Petitioner’s Positions and Staff’s Responses to Variance Criteria
Attachment D: Petitioner’s Variance Request Materials

Attachment E: 2014 Variance Stipulated Exhibits

Attachment F: Easements

Attachment G: 2015 Variance Stipulated Exhibits

Attachment H: 2015 Variance Powerpoint

Attachment I: 2016 Variance Stipulated Exhibits

cc(w/enc.): Brian Edes, Town Attorney, electronically

Mary Lucasse, Special Deputy AG and CRC Counsel, electronically
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RELEVANT STATUTES OR RULES APPENDIX 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.

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
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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 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.

(E) Temporary erosion control structures shall not extend more than 20 feet past the sides of the
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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 sg. 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

(i1) 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
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
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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:

(1) 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.

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.
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(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 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
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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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STIPULATED FACTS ATTACHMENT B

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. DCM Staff are represented by Asst.
General Counsel Christine Goebel.

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 (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 beach nourishment projects.

3. The Site is located within the Ocean Erodible and Inlet Hazard Areas of Environmental
Concern (AECs).

4. The long-term average annual erosion rate at the Site is 2-feet per year. The Site is entirely
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 experienced accelerated erosion in the 12-15 months
prior to the November 2014 variance hearing.

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 of the New River Inlet,
or more specifically, the ebb tide delta of the inlet, 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, 1.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 past beach nourishment projects 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
waves 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 | of the Inlet Management
Plan. A modification on October 12, 2012 authorized a change to 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, 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 (2014) 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.

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 demonstrated some of the expected results taking place with sand
accumulating on the south side of the inlet. However, the rate of build-up, as predicted, was

10
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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 had 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 dune which was created as 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 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.

Larger Sandbag Revetment CAMA Permit Process

20.  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. The work authorized by the modification of CAMA Major Permit #191-05 has not been
undertaken.

21.  Onorabout August 15, 2014, the Town, with help from its CP&E consultants Tom Jarrett
and Ken Willson, submitted a CAMA Major Permit Application seeking to install approximately
1,450 linear feet of geotextile tubes (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.

11
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22. On September 18, 2014, DCM received a “modification” request to the initial geotextile
tubes 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.

23.  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.”

24.  The final design proposed installing 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
sandbag 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
was an area of approximately 5 acres on the point, just north of the Site, also called “the spit.”

25.  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 being proposed by the Town, just
south of the Site.

26. 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.

27.  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 of Topsail Reef, which was later retracted.
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28.  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 raised concerns regarding the proposal due to concerns
about surf zone habitat, though DCM did not deem these concerns sufficient to support permit
denial. Copies of the field report and the noted comments received by DCM are attached as
stipulated exhibits.

29.  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, at the
Town’s request, the DENR Secretary authorized the issuance of an Emergency CAMA Major
Permit, which allows DCM discretion to suspend public notice, adjacent riparian notice, and the
normal agency coordination process. In this case, once the emergency permit authority was
activated for this site, DCM coordination with federal agencies was halted.

30. 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’.

31. The Town stipulated that its "final" design proposal was inconsistent with the Commission’s
rules limiting the size of sandbag structures.

32. On November 7, 2014, DCM received the Town’s 2014 variance petition. The Town also
requested an expedited hearing, 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.

33.  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 2016 tax rate of $0.3932 per $100.

34.  The proposed larger sandbag revetment in the 2014 variance request was intended to
protect the 20 threatened residential structures for at least 2.5 years or until such time the beach
fill project 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.

35.  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-
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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. 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. The Town Board passed the resolution.

36.  The Town of North Topsail Beach, in its November 2014 variance request, sought a
variance of conditions 1 & 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.

November 2014 Variance Hearing

37.  On November 19, 2014, the Commission heard the Town's 2014 Variance Petition for
larger sandbags than allowed by Commission rules, at an expedited hearing held in person in
Wilmington, and also by phone. The Commission voted to grant the Town's request for a variance
in order for the Town to install sandbags larger than those allowed by rule, up to a base width of
45’ and an elevation of +12.0 ft. NAVD. Also, the Town was allowed to go waterward by as much
as 115’ from the waterward pilings as requested. On November 24, 2014, the Commission issued
a written Final Agency Decision granting the Town's request, a copy of which is attached.

38.  An additional 275 linear feet of sandbags authorized in the traditional 6’ by 20’
configuration was added to CAMA Major Permit #92-14 through a minor modification in order to
protect additional properties to the north of the originally permitted larger sandbag structure.

Geotextile Tubes as Construction Method Modification Request
39.  On November 24,2014, Town consultant Tom Jarrett called DCM with a request to further
modify CAMA Major Permit #92-14 in order to down-scale the size of the sandbag structure from

the 45’ by +12.0 ft. NAVD which was allowed by the Commission, to a smaller structure. DCM
Staff confirmed that if it was smaller, but within the limits set by the variance, it was allowable.
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40. Later on November 24, 2014, DCM received another call from the Town’s agent with a
request to allow the use of a temporary geotextile containment tube to stabilize the project area
while the larger sandbag structure was being installed. This was the first time the Town raised this
as a proposal.

41. In a series of emails and a report during the November 24-26, 2015 period, copies of which
are attached, the Town formalized its request to use the geotextile tubes as a temporary
construction method, and made its commitment to remove them following the installation of the
approved sandbag revetment. This request also showed the reduction in size of the proposed
sandbag structure, now proposed with an elevation of 7.5" - 9.0" above grade instead of the elevation
of +12.0 ft. NAVD proposed and granted by variance.

42.  The Town’s stated purpose of the use of the geotextile tube was two-fold: 1) The tube
would allow for a safer work environment landward of the tube to expedite the installation of the
sandbag revetment; and 2) The tube would stabilize the area around the foundations of the houses
and the property between the landward side of the houses and the road. In discussions with DCM
Staff, Staff was clear that these were to be used as a temporary, construction method only, were
not to be part of the sandbag structure’s design, and were to be removed immediately following
sandbag revetment construction, along with the scour apron and chock tubes, which were also
inconsistent with the Commission’s rules

43.  The permit issued by DCM on November 26, 2014, permitted the Town to use a temporary
geotextile tube for construction purposes during sandbag installation. A copy of this modified
permit is attached.

44.  Condition 11 of CAMA Major Permit #92-14 as Amended on November 26, 2014, states:

In accordance with commitments made by the permittee, the authorized temporary construction
containment tube used to assist in the safe construction of the authorized temporary sand bag
revetment shall be removed in its entirety either immediately upon project completion, or by May
21, 2015, whichever is sooner. Additionally, should the Division of Coastal Management
determine that the temporary construction containment tubes are no longer needed or are no longer
serving their intended purpose of providing a safe work environment landward of the tubes, the
tubes shall be removed immediately upon written notification by the Division.

45.  The temporary geotextile tube was permitted for construction purposes only and was not
originally intended to be a lasting feature of the sandbag revetment. Both the Town and the Town’s
consultant agreed to this in writing, as seen in an attached stipulated exhibit.

Construction of the Sandbag Revetment
46. Mobilization of equipment to the project area began on December 9, 2014.
47. A geotextile tube was filled in place on top of a scour apron seaward of the proposed

sandbag revetment location. The first tube was placed on December 13, 2014 (Project Narrative
Figure 1). The 10th tube was placed on December 22, 2014 (Project Narrative Figure 2).

15



CRC-VR-16-09

48.  The original plan was to extend the tube south along the shoreline and terminate in a shore
parallel orientation 50 ft. north of the Topsail Reef sandbag revetment.

49. During the installation of the tube, the contractors and engineer observed high velocities of
water flowing out of the protected area during ebbing tides. If such flows were channeled toward
the Topsail Reef revetment, there would be a high probability of scour to occur around the base of
the Topsail Reef return wall. The contractor and CPE-NC agreed to turn the southern end of the
tube landward and tie into high ground prior to shutting down for the Christmas break in order to
avoid such a scenario. Figure 2 on the Project Narrative shows the orientation of the southernmost
tube after installation.

50.  The geotextile tube worked as designed providing temporary protection to the work area
and preventing further loss of sand from the project area during the construction of the sandbag
revetment. The nominal dimension of the temporary tube is 30 ft. in circumference. The tubes
achieved variable heights of approximately 3 to 5 ft. and a width of 12 ft. Individual tubes range
in length from 100 to 150 ft.

51.  The contractor returned to the project site on December 28th, 2014 and began laying the
base layer of the sand bag revetment in the vicinity of 2378 New River Inlet Road on the northern
end of the project area.

52.  OnJanuary 14, 2015, the contractor cut through the southernmost temporary tube in order
to construct the sand bag revetment. Over the course of the following two weeks the southernmost
tube deflated and the remains of the southern-most tube, scour apron, and chock tube were
removed.

53.  Construction of the sandbag revetment extending approximately 1,500 ft. north from the
Topsail Reef was substantially completed on February 25, 2015. Approximately, 1,350 ft. of the
tube is still in place fronting the revetment from 2378 to 2290 New River Inlet Road. On February
24, 2015, the Town's authorized agent sent DCM an email indicating that construction on the sand
bag revetment was complete.

54.  Beginning around December 1, 2014, and working at the same time as the Town’s sandbag
revetment project at the Site, work on Phase 5 of the Town’s project began to place a 14> + NAVD
by 25’ wide dune with a 45° wide berm waterward of the dune at the western-most portion of the
Town’s larger project area. That sand was dredged from an offshore borrow site approximately Y4
to 1 % miles offshore from the northern extent of Phase 5. The dredging operations for Phase 5
ended on Saturday, June 20, 2015. The Town’s consultant CP&E performed a survey of Phase 5
in July of 2015 and April of 2016.
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Lawsuit filed against the Town regarding the Sandbag Revetment and Assessment

55. In May of 2015, a group of Homeowners subject to the sandbag revetment assessment filed
a lawsuit against the Town alleging, among other things, that the revetment was insufficient to
protect their property. As a consequence of the lawsuit, the Town has held the collection of the
assessment in abeyance.

56.  On June 23, 2016, the Town received a letter from the Local Government Commission
expressing its concern over the significant decrease in the Town’s General Fund Balance noting
that the assessment was intended to increase the Town’s General Fund and asking the Town to
provide a response as to the status of the assessment collections as well as the Town’s plans to
increase the fund balance. See Letter from Local Government Commission, attached as a stipulated
exhibit.

Request to keep the Geotextile Tube and Notice of Violation

57.  On February 27, 2015, DCM sent a letter to the Town Manager notifying the Town that it
needed to begin removal of the geotextile tube, the chock tubes and the scour apron. A copy of
this letter is attached.

58.  OnMarch5, 2015, CPE-NC sent a letter to DCM requesting further modification to CAMA
Major Permit #92-14 as Modified on November 26, 2014, that would allow the sand tube to remain
for the duration of the sand bag permit. A copy of this letter is attached.

59.  OnMarch 12,2015, DCM's Major Permit Manager Doug Huggett responded to this request
via email indicating a modification requesting permission to allow these structures to remain would
be inappropriate given that this was now a permit compliance issue, and that the request was
incomplete. A copy of this email is attached.

60.  On March 20, 2015 the Town's authorized agent from CP&E responded to DCM's request
to remove the geotextile tube. A copy of this response is attached.

61. On March 26, 2015, DCM issued a Notice of Violation (NOV) to the Town as the
construction of the sandbag revetment was complete but the Town had not removed the temporary
geotextile tube, and attached a proposed restoration plan requiring removal of the tubes. A copy
of this NOV and the associated restoration plan are attached.

62.  On April 24, 2015, DCM issued a revised restoration plan to the Town, indicating that it
could either remove the geotextile tubes as promised, or could proceed with the variance process
in time for the Commission's July 15, 2015 meeting to seek a variance from the Commission in
order to keep the geotextile tubes in place for some period of time.

63. On May 4, 2015, the Town signed and returned the revised restoration agreement,
indicating that they wished to proceed with the variance process at the Commission's July 15, 2015
meeting.
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CAMA Major Permit #92-14 Major Modification Application

64.  Pursuant to the revised restoration plan, on May 1, 2015 the Town sent a revised major
modification request, which DCM accepted as complete, seeking to retain the geotextile tubes as
a part of the temporary erosion control structures. Section 8a of the modification request states that
the tubes would “...remain in place until the Onslow maintenance navigation and disposal of
material along the north end of North Topsail Beach can occur, or until March 31, 2016.” A copy
of the Town's modification request, an updated project narrative and other modification application
materials are attached.

65. As part of the CAMA Major Permit Modification Application process, adjacent neighbors
and the public were given notice of the Town’s CAMA permit application through publication in
the Star News on May 11, 2014. No comments were received by DCM staff.

66. Also as part of the CAMA Major Permit Modification 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 raised concerns regarding the
proposal due to concerns about surf zone habitat, though DCM did not deem these concerns
sufficient to support permit denial. Comments were also received from the Wildlife Resources
Commission, raising concerns about the project. Copies of the field report and the noted comments
received by DCM are attached as stipulated exhibits.

67. On June 2,2015, DCM denied the Town's request due to the geotextile tubes’ inconsistency
with the Commission's rules regarding temporary erosion control devices found at 15A NCAC 7H.
0308(a) (2) (K) and (L) which regulate the size of sandbags and which prohibit the use of anchoring
devices for sandbags. A copy of this permit denial letter is attached.

August 2015 Variance

68.  OnJuly 16, 2015, oral arguments were made to the Commission to allow the sand tube to
remain in place until completion of an Onslow County-sponsored shallow-draft channel navigation
project. The navigation project would remove shoal material from portions of the Atlantic
Intracoastal Waterway, the Channel to Jacksonville, and Cedar Bush Cut and deposit the material
along the north end of North Topsail Beach. Based on information at that time, the volume of
material to be removed to maintain the channels appeared sufficient to cover the shoreline from
New River Inlet south to the area fronting Topsail Reef.

69.  OnJuly 16, 2015, the Commission voted to approve the variance and added a condition to
the variance that allowed the sand tube to remain in place until completion of an Onslow County
shallow-draft navigation project or by June 30, 2015, whichever comes first. On August 14, the
Commission issued its written order and a permit modification to this effect was issued by Staff
on August 29, 2015, a copy of which are attached as stipulated exhibits.

Onslow County's Shallow Draft Inlet Navigation Project
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70. Onslow County, in cooperation with the Town of North Topsail Beach, obtained permits
that allowed the County to maintain authorized federal navigation channels in the vicinity of North
Topsail Beach including the channel through Cedar Bush Cut, the southern portion of New River,
and sections of the AIWW where these channels meet (USACE Permit No. SAW-2014-02012 (GP
# 198000291), CAMA Permit No. 138-15 (Amended on 12/10/15), DWR 401 Water Quality
Certification #2015-0605).

71.  The Petitioner states that a cost estimate was developed for construction of the Onslow
County project including development of bidding documents and contractor coordination, dredge
mobilization, cost to pump sand to beach, and construction observations. The cost to implement
this alternative was estimated at $1,694,500. The state, county, and North Topsail Beach cost-
shared in the permitting and construction with the Town of North Topsail Beach responsible for
25% of the total cost or $423,625.

72. Between March 22, 2016 and April 22, 2016, slightly more than 130,000 cubic yards of
material was removed from the channels and deposited along portions of the north end of North
Topsail shoreline between 2396 New River Inlet Road (baseline station 1163+00) and 2300 New
River Inlet Road (baseline station 1152+00).

73.  The Petitioner states that the original plan for disposal of the navigation maintenance
material began at a point opposite the intersection of New River Inlet Road and River Road
(approximately baseline station 1157+00) with the disposal extending as far south as the volume
of material would allow. The area expected to be covered by the navigation maintenance material
included the entire portion of the sandbag revetment fronted by the geotextile containment tube.
However, Petitioner contends that conditions along the north end changed from the time the
contract was bid to the time the contractor began to mobilize for the job and there was not enough
dry sand beach in front of the sandbag revetment to allow the contractor to install the discharge
pipeline in the location originally proposed. Therefore, an amendment to the contract was issued
that allowed the contractor to begin disposal just north of the sandbag revetment (near baseline
station 1163+50). With disposal starting north of the sandbag revetment, the length of shoreline
covered by the navigation maintenance material did not extend along the entirety of the sandbag
revetment fronted by the geotextile containment tube. As a result, the disposal area only extended
to about baseline station 1152+00.

74.  OnApril 26,2016, DCM was informed that the project was completed and this was verified
by DCM on a May 19, 2016 site visit. On or about June 1, 2016, DCM issued a Notice of Violation
(NOV) to the Town requiring removal of the geotube as required by the permit, or to seek a
variance from the Commission at the September Commission meeting. The Town responded that
it would seek a variance from the Commission at the September meeting.

75.  Petitioner contends that at the present time (August 2016) a significant portion of the
navigation maintenance material deposited in front of the sandbag revetment has been removed
from the area with the majority of the material migrating north and depositing along the New River
Inlet shoreline. Therefore, Petitioner contends that the conditions that existed prior to the
navigation maintenance project that were conducive to potential scour and undermining of the
sandbag revetment remain in effect today.
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76.  The Parties stipulate that whether the tube is covered or not can change often.

77. Pursuant to the NOV restoration plan, on June 14, 2016 (dated June 3, 2016), the Town
again requested a modification to CAMA Permit 92-14 to allow the sand tubes to remain in place
for at least the duration of the existing sandbag revetment permit, which expires in November
2022, or until a more long-term solution to the erosion problem can be implemented. A copy of
the modification request is attached as a stipulated exhibit and includes notice, the DCM major
permit forms, the project narrative, and an attached letter from Dr. Cleary. A copy of DCM’s 2016
field report is also attached as a stipulated exhibit. During the permit review process, the WRC
provided new comments and attached their 2015 and 2014 comments. A copy of the WRC 2016
comments is attached as a stipulated exhibit. In connection with the 2016 modification request, no
other new objections were received by DCM.

78. By letter dated July 26, 2016, the Division of Coastal Management denied the Town’s
request to modify the permit, a copy of which is attached as a stipulated exhibit.

The Town’s Consultant’s Opinion Reports

79. As described in the March 5, 2015 Letter from CP&E to DCM, which is attached as a
stipulated exhibit, Tom Jarrett opines that the geotextile tube along the north end of the sandbag
revetment continues to provide vital scour protection and its removal could result in dramatic
failure of a portion of the sand bag revetment. Mr. Jarrett opines that significant accretion of sand
has occurred along the southern portions of geotextile tube. Approximately 1,000 ft. of the
southern portion of the containment tube has been partially or completely covered with sand. (See
March 5, 2015 Letter from CP&E to DC, attached as a stipulated exhibit).

80.  In Tom Jarrett’s opinion, the tubes have not had any noticeable adverse impact to adjacent
shorelines as compared to revetments composed of only sand bags. (March 5, 2015 Letter from
CP&E to DCM, attached as a stipulated exhibit). Mr. Jarrett further opines that allowing the
geotextile tube to remain until expiration of the sandbag revetment permit would not have any
greater negative impact on adjacent properties than the impacts associated with the sand bag
revetment itself. (March 5, 2015 Letter from CP&E to DCM, attached as a stipulated exhibit).

81. In Tom Jarrett’s opinion, the rapidly changing conditions along the north end of North
Topsail Beach and the accelerated rate of loss of material from the area has made it abundantly
clear that the sand bag revetment alone will most likely not be able to protect the homes or the
roads in this area for a sufficient amount of time to allow for the recovery of the shoreline
associated with the channel realignment project.

82.  In Tom Jarrett’s opinion, with the ocean bar channel having retuned to a position and
alignment comparable to that which existed prior to the 2012-13 channel relocation project,
reconfiguration of the ebb tide delta of New River Inlet has essentially ceased. The movement of
the channel to the north and the subsequent impacts on the ebb tide delta are documented in the
last two project monitoring reports, one dated September 2015 (attached as stipulated exhibit) and
a draft version of the latest report dated June 2016 (attached as stipulated exhibit). As a result,
positive impacts of the inlet channel on shoreline along the north end of North Topsail Beach will
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likely not occur until the channel can again be moved back to a preferred position and alignment.
At the present time, the Town of North Topsail Beach anticipates performing channel maintenance
during the 2017-18.

83.  Tom Jarrett stated in an April 27, 2016 letter to North Topsail Beach Town Manager, Mr.
Stuart Turille that “[c]onditions contributing to erosion along the north end of North Topsail Beach
have not changed significantly since March of 2015 and since the material deposited along the
north end from the navigation maintenance project did not extend along the entirety of the sandbag
revetment, the sandbag revetment continues to be subject to possible failure due to undermining
and scour if the sand tubes are removed. This letter is attached as a stipulated exhibit.

84.  Tom Jarrett opinion is that restoring the channel to a preferred position and alignment will
not cause immediate changes along the north end of North Topsail Beach. In this regard, the time
required for the north shoreline to respond to the preferred channel was projected to take at least
five years before some positive impacts began to be manifest and possible 15 years before the
shoreline retuned to a condition comparable to that which existed during the mid-1980’s. These
projections assumed the channel would be maintained in perpetually in its preferred position. Even
though the initial channel relocation project was carried out in 2012-13, the changes in the ebb tide
delta resulting from this initial effort have for the most part been negated due to the inability to
hold the channel in its preferred position and alignment. Therefore, the expected changes in the
ebb tide delta and its impact on the shoreline along the north end of North Topsail Beach have
been delayed.

Opinion of Dr. William J Cleary, Professor Emeritus,
University of North Carolina at Wilmington

85. In a letter dated May 25, 2016, attached as stipulated exhibit, Dr. William J. Cleary called
attention to scour of the sea bed immediately seaward of the sandbag revetment that resulted from
the combined impacts of Perigean tide events in September and October of 2015 and the passage
of Hurricane Joaquin. In his opinion, the erosion of the low-tide beach contributed to the slumping
of some of the sandbags which in turn led to overtopping of the revetment and steepening of the
foreshore profile in the area fronting most of the sandbag revetment. Dr. Cleary opines that based
on his personal observation and shoreline change data, ‘the removal of the [geotextile-tube] will
have serious consequences on the stability of the sand bag revetment and that its removal will
ultimately lead to accelerated erosion of the sea bed adjacent to the sand bags due to a variety of
wave-related processes. In turn, the consequent degradation of the sand bag armoring will have
dire consequences for the homes currently protected by the sand bags”.

86.  With the prospect of an extended period of recovery along the north end of the island
associated with the channel relocation project, the Town is considering applying for a permit to
construct a terminal groin on the south shoulder of New River Inlet in the event the next channel
relocation project does not produce the needed positive shoreline impacts in a timely manner.
Authority to consider a terminal groin at New River Inlet was recently provided by Session Law
2015-241 Section 14.6.(r).
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87. Based on experience with permitting similar structures, permits for a terminal groin will
likely not be available for at least a year once the resource agency review process is initiated. At
this time (August 2016), the Town together with Onslow County has issued an RFQ seeking
qualified firms to develop long-term management plans for New River Inlet to include but not be
limited to consideration of a terminal groin.

Continuing Efforts to Address the Erosion Problem

88.  Since the completion of the sandbag revetment, the Town has spent over $500,000 to
maintain the revetment according to an August 2016 statement of Assistant Town Manager Carin
Faulkner, a copy of which is attached as a Stipulated Exhibit.

89. In July 2015, the Town authorized CPE-NC to conduct an alternative channel analysis
using the numerical model known as Delft3D. Delft3D is a state of the art model that has the
capability of simulating changes in inlet morphology in response to man-induced changes. The
model was used to evaluate a full range of possible channel positions and alignments. The
alternative analysis was completed in June 2016 and recommended the channel realignment permit
be modified to allow for an alternative channel alignment that pivots the 2012/2013 channel
clockwise 17 degrees. The Town executed a contract with CPE-NC on April 14, 2016 to assist
with securing permits for this project. It is anticipated that permits will be issued in the fall of
2016 and that the project will be constructed during the winter of 2017/2018.

90. In July 2015, the Town contracted with CPE-NC to use the Delft3D model to conduct a
preliminary assessment of the possible use of a terminal groin on the south side of New River Inlet
as a means of controlling the erosion along the shoreline immediately south of New River Inlet.
The preliminary analysis simulated six (6) terminal groin of different lengths and orientations. The
preliminary assessment indicated a terminal groin could be effective in controlling erosion on the
north end of town.

91. On July 26, 2016, the Town of North Topsail Beach and Onslow County entered into an
interlocal agreement to collaborate in the commission and funding of a study to determine the best
available options for the establishment of hardened structures including but not limited to terminal
groins, jetties, or a combination thereof, to maintain the navigation channel through the New River
inlet to authorized depths over the next 50 years and to protect the existing. It is clear that the
long-term sustainability of the Town’s storm damage reduction project will require sand from New
River Inlet. Onslow County’s primary interest is to maintain dependable navigation through New
River Inlet in the most cost effective manner possible over a term of 50 years. To that end, the
Town of North Topsail Beach issued a Request for Qualifications (RFQ) seeking qualified
engineering firms to conduct a study to determine the best options, including hard structures, to
maintain the navigation channel through New River Inlet and protect development on the adjacent
shorelines.
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The Commission’s History of Examining the use of Geotextile Tubes

92.  Atthe September 16, 2010 Commission meeting, DCM Staff presented information to the
Commission about the use of geotextile tubes for temporary erosion control, following Spencer
Rogers’ presentation at the July 2010 Commission meeting suggesting their use as an alternative.
A copy of the meeting powerpoint is attached.

93. At the 2010 presentation, Staff raised public safety concerns about the geotextile tubes
stability and their ability to roll, and susceptibility to complete failure if damaged. Due to these
concerns, Staff recommended against amending the rules for temporary erosion control structures
to all ow the use of geotextile tubes. Following this presentation, the Commission took no action
to initiate rulemaking regarding geotextile tubes.

94.  Atthe April 29, 2015 Commission meeting, DCM Staff presented a powerpoint similar to
that used in 2010, and raised the same concerns about geotextile tubes, and again recommended
against rulemaking. A copy of the meeting powerpoint is attached. At the July 2016 Commission
meeting, geotextile tubes were once again discussed and the Commission decided against their
inclusion in the temporary erosion control structure rules.

The Town's Variance Request

95.  The Town is requesting a variance from 15A NCAC 7H. 0308(a)(2)(K) and (L), as noted
in the July 26, 2016 CAMA major modification denial, in order to keep the geotextile tubes in
place as a part of the temporary erosion control sandbag structures until the Town of North Topsail
Beach can identify a long-term solution for the erosion problem on the extreme north end of the
Town’s shoreline. In this regard, the Town intends to fully explore the possibility of installing a
terminal groin immediately adjacent to New River Inlet. To that end, the Town of North Topsail
Beach has entered into an interlocal agreement with Onslow County, dated July 26, 2016 (attached
as stipulated exhibit) “to collaborate in the commission and funding of a study to determine the
best available options for the establishment of hardened structures including but not limited to
terminal groins, jetties, or a combination thereof, to maintain the navigation channel through the
New River inlet to authorized depths over the next 50 years and to protect the existing shorelines.”
In the event Onslow County and the Town of North Topsail Beach are not successful in obtaining
a permit to construct a hardened structure at New River Inlet by November 2022, the Town of
North Topsail Beach requests modification of the sandbag permit to allow the sand tube to remain
during for the duration permitted for the sandbag revetment (November 2022).
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STIPULATED EXHIBITS

All Exhibits for the 2014 Variance - CRC-VR-14-16
All Exhibits for the 2015 Variance - CRC-VR-15-05

New Exhibits for 2016 variance, including:

- 2015 Order of the Commission issuing the variance

-2016 Notice of Violation and signed restoration plan

CRC-VR-16-09

- May 25, 2016 letter Opinion from Dr. Bill Cleary to Town Attorney with attachments

-Cleary CV
-CP&E Contract for Terminal Groin Feasibility Study

-July 26, 2016 Interlocal Agreement between Town and County for Groin / Jetty study

-July 29, 2016 RFQ issued by Town

-June 23, 2016 Letter from Local Government Commission to Town
-2016 DCM Field Report for modification request

-April 27, 2016 letter from Tom Jarrett to Stuart Turille

-Jarrett CV

-July 26, 2016 DCM Denial letter

-Carrin Faulkner’s August 2016 statement re Town maintenance costs
-June 2016 Modification Request application, including project narrative
-2016 comments from WRC

-Staff’s Powerpoint

-Town’s Powerpoint
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PETITIONER’S and STAFFS’ POSITIONS 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.

The Town of North Topsail Beach (“Town”) is seeking a variance to condition 11 of the Amended
CAMA Major Permit #92-14, issued on 26 Nov. 2014.

The Town is requesting a variance to condition 11 in that the Town proposes to keep the authorized
temporary construction containment tube as a part of the temporary erosion control structures for
the duration of the existing sandbag revetment permit, which expires in November 2022, or until
the Town can develop a long-term solution to the erosion problem on the north end of the Town,
whichever occurs first.

The Town of North Topsail Beach completed Phase 1 of its multifaceted inlet and shoreline
management plan in February 2013, with 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 repositioning of the channel was used to
construct a beach fill along 7,730 feet of shoreline south of New River Inlet.

As stated in a prior permit application, the beach fill along the north end of North Topsail
Beach experienced rapid rates of volume loss resulting in the eventual loss of all of the fill material
north of Topsail Reef by August 2014. In response to the emergency situation created by the rapid
deterioration of the fill, the Town of North Topsail Beach applied for a permit to construct a
sandbag revetment along approximately 1500 feet of shoreline north of Topsail Reef. While this
initial request was denied due to the size of the proposed sandbag revetment, the Town of North
Topsail Beach was ultimately issued an Amended CAMA Major Permit (Permit #92-14) dated
November 26, 2014 through the variance process.

In addition to the enlarged size of the sandbag revetment, the permit allowed the Town to
use a temporary sand filled containment tube to provide protection to the area during installation
of the sandbag revetment. The conditions of the permit required the temporary containment tube
to be removed immediately upon completion of the sandbag revetment or by May 21, 2015,
whichever occurred sooner. A typical cross-section of the sandbag revetment and temporary
containment tube is provided in Figure 1. As of the date of this application, approximately 1,350
ft of the containment tube is still in place fronting the revetment from 2378 to 2290 New River
Inlet Road.
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Figure 1 — Cross-Section of sandbag revetment and temporary containment tube.

The sandbag revetment was essentially completed on February 25, 2015. An aerial
photograph taken of the project site on March 20, 2015 via a drone is shown in Figure 2.
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Figure 2. March 20, 2015 drone aerial photo of sandbag revetment.

As can be seen in the aerial photo, the northern end of the sand tube was exposed while
most of the tube along the south end of the sandbag revetment was buried. The exposed portion
of the sand tube on the north end of the revetment was continuing to provide substantial scour
protection for the sandbag revetment. However, due to the volatility of the shoreline in the area,
portions of the sand tube are alternately buried and covered. A series of ground photos of the
completed sandbag revetment showing some exposed and buried sand tube are provided on Figure
3to 7. The figures are arranged in a north to south order.
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Figure 3 — March 6, 2015 photo of sandbag revetment and sand tube at north end of revetment.
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Figure 5 — March 6, 2015 photo of sandbag revetment and partially buried sand tube
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Figure 6 — March 6, 2015 photo of sandbag revetment and partially buried sand tube near the middle of the
sandbag revetment

Figure 7 — March 6, 2015 photo showing buried sand tube along south end of sandbag revetment.
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Along those portions of the revetment where the tube is still exposed, the tube is clearly
providing scour protection to the sand bag revetment. Also, given the dynamic behavior of the
shoreline in the area as the inlet adjusts to a post-realignment equilibrium, recent positive trends
could reverse, exposing the southern portion of the sand bag revetment to possible scour damage
if the tube is removed prematurely. In this regard, the inlet bar channel has migrated north of its
preferred corridor and has assumed an east-northeast orientation which directs its flow toward the
south end of Onslow Beach. As a result, the redistribution of sediment on the ebb tide delta from
the north side to the south side, which occurred during an 18-month period after the channel was
relocated in 2013, has ceased and there are indications the build-up of sediment on the south side
of the inlet is being slowly eroded with redistribution back to the north side of the inlet.

At the time the channel relocation 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. Authority to consider a terminal groin at New River Inlet was recently provided by Session
Law 2015-241 Section 14.6.(r). In response to this new authority, the Town of North Topsail Beach
in cooperation with Onslow County, has recently issued an RFQ for professional services to design
and permit a harden structure at New River Inlet that will aid in the maintenance of a navigable
channel through New River Inlet and provide protection to development on the adjacent shorelines
on North Topsail Beach.

Given the amount of time normally associated with the design and permitting of a hardened
structure at an inlet, the Town is continuing to make plans to relocate the inlet bar channel during
the 2017-18 environmental dredging window. While most of the material removed to relocate the
channel will be used to provide beach fill along the shoreline designated as Phase 2 in the Town’s
adopted inlet and shoreline management plan, some of the material may be used to nourish a
portion of the Phase 1 shoreline to provide interim protection to development on the extreme north
end of the town until a long-term plan can be implemented.

The immediate removal of the partially buried and exposed sand tube will likely result in
rapid scour along the toe of the sand bag revetment. This will lead to the failure of the sand bag
revetment which will, in turn, likely lead to the destruction of the 20 residential structures located
between Topsail Reef and New River Inlet.

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 of the
beach berm and flooding of New River Inlet Road and connecting side streets. Continued
recession of the shoreline could eventually undermine New River Inlet Road and cutoff access to
homes on the north end of town. Moreover, the Town has expended in excess of $2 million
dollars on the construction and maintenance of the revetment. The Town is earnestly seeking a
long term solution to the erosion issues in the subject area however this endeavor will take time.
The Town’s financial resources are limited and the loss of a $2+ million erosion control asset
would constitute an extreme hardship.
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Staffs’ Position: NoO.

Staff does not believe a strict application of the Commission’s rules limiting the size and
materials used for erosion control structures on the oceanfront will cause Petitioner unnecessary
hardships. DCM acknowledged in the November 2014 variance petition that accelerated erosion
at the Site was causing Petitioner and the 20 adjacent homeowners unnecessary hardships.
However, the hardships at issue in this variance are only those caused by not being allowed to
retain the geotextile tubes even longer than last authorized by the Commission through the 2015
variance in addition to the oversized, previously authorized sandbag structure. While Petitioner
may experience hardships due to the cost of placing the geotextile tubes for only a short duration,
the cost of removal, and the possible impacts to the larger sandbag structure that may occur if the
tubes are removed, Staff contends that these hardships are not unnecessary given that the tubes
were allowed only to facilitate construction of the sandbag structure, and should have been factored
into the cost and functionality of the project design.

In the November 2014 variance, Staff agreed with Petitioner that strict application of the
Commission’s rules caused Petitioner an unnecessary hardship because the use of the standard
sandbag revetment dimensions appeared to be insufficient to protect the 20 houses until the owners
could relocate their property or until to next planned beach nourishment at the Site. That variance
was granted and permitted, and allowed Petitioner to construct a sandbag structure “with a base
width of 45 feet and a height sufficient to achieve an elevation of +12.0 ft. NAVD.” However,
instead of building a structure as large as that allowed by the Commission, Petitioner down-sized
their project and constructed a sandbag structure approximately 30’ wide and with less elevation
than the +12 ft. NAVD allowed by the variance and permit (i.e. Sheet 3 of 4 Typical Cross Section
— Permitted Sand Bag revetment shows an elevation of + 6.8 NAVD). If Petitioner had constructed
the larger sandbag structure as authorized, and had used a design that was not reliant on the
presence of the geotextile tubes, the tubes would not be necessary now to afford the 20 homes
protection until the Town decides what next steps are to be taken in this area- terminal groin,
channel realignment, nourishment, or other possibility. Petitioner now asserts that “[t]he
immediate removal of the partially buried and exposed sand tube will likely result in rapid scour
along the toe of the sand bag revetment. This will lead to the failure of the sand bag revetment
which will, in turn, likely lead to the destruction of the 20 residential structures located between
Topsail Reef and New River Inlet.” Staff disagrees with Petitioner’s conclusion that barring the
retention of the tubes, all 20 structures will be “destroyed” given the presence of the existing
sandbag revetment, which could still be enlarged to the initially permitted dimensions under the
2014 variance.

In 2003, CAMA was amended to include 113A-115.1, which prohibited the use of erosion
control structures along the ocean shoreline, except in a few specific situations. The Commission’s
rules did allow for the continued use of “temporary erosion control structures” comprised of
sandbags to protect only imminently threatened structures, defined as those within 20 feet of the
erosion scarp. The installation and design standards in the Commission’s rules reflect the
temporary nature of the structures, and demonstrate that sandbags were not intended as large,
permanent structures. The Commission’s rules further stated in 15A NCAC 07M.0202(e) that
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these temporary measures are to be used “only to the extent necessary to protect property for a
short period of time until the threatened structures can be relocated or until the effects of a short-
term erosion event are reversed.” This rule emphasizes that sandbags should only offer immediate
relief and provide time to find a permanent solution.

Staff’s position is that the Commission’s previously authorized “supersized” sandbags,
larger than those allowed by rule, was sufficient to afford the temporary protection allowed by
sandbags. However, the continued use of the geotextile tubes waterward of the reduced-size
structure should not have been relied upon by Petitioner. The size and construction of the sandbag
structure with the tubes significantly expands what is allowed by rule and previous variances.

As Petitioner opted to install a sandbag structure smaller than that authorized by the
November 2014 variance, which should have been designed not to rely on the retention of the
construction tubes, and because Petitioner can still reconfigure the existing sandbag structure to
the full size allowed by the 2014 variance, Staff’s position is that strict application of the sandbag
rules prohibiting the retention of the geotextile tubes are not unnecessary hardships resulting from
following the Commission’s rules.

1. 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.

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 negative impacts of New River Inlet on the North Topsail Beach shoreline occurs
within the first 3,000 feet of shoreline south of the inlet, which extends to approximately Building
#5 of Topsail Reef. However, there is some influence of the inlet on the shoreline a mile south of
the inlet.

The Phase 1 fill moved the MHW shoreline in front of the eight buildings constituting
Topsail Reef an average of 235 feet. As of August 2016, the increase in the width of the beach at
MHW relative to the pre-Phase 1 fill varied from about O feet in front of Building #1 (northernmost
building of Topsail Reef) to around 75 feet at Building #8 (the southernmost building). The
variable width of the shoreline fronting Topsail Reef is evident in the oblique aerial photo provided
in Figure 8, which was obtained by Dr. William Cleary (UNCW, retired) on October 5, 2014.
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Figure 8 — 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 9 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.
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Figure 9 — Diagram of Nodal Zone.

Monitoring of the inlet over the first 2 years after the channel was moved in 2013 indicated
the ebb tide delta was deflating on the north side while sediment was accumulating on the south
side. This initial response was as predicted during the plan formulation for the project. However,
between September 2014 and May 2015, the channel migrated northeast outside of the realigned
channel corridor and assumed an orientation to Onslow Beach. The response to the position of the
ocean bar channel between April 2015 and April 2016 has been a deflation of the outer portion of
the ebb shoal fronting North Topsail Beach and a buildup of the ebb shoal fronting Onslow Beach.
While the Town of North Topsail Beach is making plans to reposition the channel to a preferred
position and alignment during the 2017-18 environmental dredging window, in the interim, the
shoreline along the north end of the town will be subjected to erosion stresses that will continue to
pose a threat of undermining the sandbag revetment. Even if the channel is restored to its preferred
position in 2017-18, the reconfiguration of the ebb tide delta following the first channel relocation
event demonstrated reconfiguration of the ebb tide delta will take years before it begins to have a
positive impact on the North Topsail Beach shoreline.
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The subject project is located within the Inlet Hazard AEC for the New River Inlet and is
influenced by the dynamic inlet processes. The hardships associated with the Petition directly
result from the conditions peculiar to the subject property.

Staffs’ Position: NoO.

In the November 2014 variance and in the July 2015 variance, Staff disagreed with
Petitioner that its hardship is caused by conditions peculiar to the subject property, noting that the
Site is within a CRC-designated Inlet Hazard Area of Environmental Concern, and the dynamic
shoreline changes that commonly occur in all Inlet Hazard Areas along the coast of North Carolina.
This continues to be Staff’s position.

As Staff noted then and now, the Site is located within the Inlet Hazard AEC for the New
River Inlet and is clearly influenced by inlet processes. The Commission’s rules note that inlets
are especially volatile and are known to regularly experience 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 U.S. Army Corps of Engineers beach
projects involving the disposal of navigation maintenance material. Indeed, the rate at which the
spoil placed in early-2016 was removed from the beach where it was placed was typical and
predictable. It is therefore difficult for Staff to agree that merely being located near the New River
Inlet and the flood channel fulfills the peculiarity criterion regarding “location, size, or topography
of the property.”

I11. Do the hardships result from the actions taken by the Petitioner? Explain.

Petitioner’s Position: NoO.

The situation at the north end of North Topsail Beach is not related to any actions taken by the
Town. 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 3,000 feet, 4,300 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 under
15A NCAC 7H .0308, 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.

As further evidence of the pre-existing erosion problem, the Topsail Reef Homeowners
Association installed a “super-sized” sandbag revetment to protect the 8 buildings in the
condominium complex. Work on the super-sized revetment began in March 2012 and was
completed in October 2012 well before work on Phase 1 was initiated.

Had Phase 1 not been implemented, 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
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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 US
Army Corp of Engineers 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.

Ongoing monitoring of the Phase 1 project area and a recent numerical modeling study
conducted by the Town’s coastal engineering consultants concluded that high rates of erosion of
the sand placed as part of the Phase 1 project along the north end of North Topsail Beach are due
to the creation of a shoreline alignment out of equilibrium with existing conditions.  This is
demonstrated in Figure 10 which shows a schematic of the post-construction shoreline and the
natural shoreline. Again, the major condition controlling the alignment of the shoreline on the
extreme north end of North Topsail Beach and rapid erosion of fill placed along this section of
shoreline was the absence of a significant volume of material in the ebb tide delta on the south side
of New River Inlet. As fill has been placed along the north end of the Town, the natural shoreline
has assumed an alignment that passed through the middle of Topsail Reef and angles north into
New River Inlet.

Another finding of the recent numerical modeling study conducted by the Town’s coastal
engineering consultants is that simulated sediment transport patterns and erosion/sedimentation
patterns suggest material filling in the channel is not coming from the beach, but rather the adjacent
shoals and the interior inlet system. This combined with the finding that the high rates of erosion
were due to the alignment of the shoreline as opposed to the dredging of the channel during the
Phase 1 project further demonstrate that the hardship has not resulted from the petitioner’s actions.
This finding was corroborated by monitoring of the fill that Town placed during the March/April
Navigation project in that fill placed along the north end rapidly migrated from sections fronting
the sand bag revetment to the spit (north) and toward Topsail Reefs (south). This rapid erosion of
sand from sections of the beach occurred independently with any dredging of the ocean bar channel
directly adjacent to North Topsail Beach.
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Figure 10. Schematic showing post-construction shoreline orientation (solid red line) and natural shoreline
(dashed red line).

As mentioned above, 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 configuration of the 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 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.

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.

The Town's commitments to remove the geotextile sand tube in accordance with the permit
conditions when construction was completed was based on its belief that the sand bag revetment
alone would be able to provide the degree of protection needed to preserve the area until the inlet
channel relocation project begins to produce measurable positive impacts on the area. However,
the rapidly changing conditions along the north end of the island and the accelerated rate of loss
of material from the area has made it abundantly clear that the removal of the geotextile sand tube
could jeopardize the integrity of the revetment.
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Likewise, the Town’s commitments to remove the geotextile sand tube in accordance with
the variance and attendant permit modification issued on August 29, 2015 was based on the belief
that the 2016 Navigation Maintenance Project (funded by the Town, County and State) would have
placed enough sand along the entire length of the revetment fronted by the geotextile containment
tube sufficient to obviate the immediate concerns associated with removing the geotextile
containment tubes. However, the Towns’ consultants continue to maintain the opinion that the
geotextile sand tube provides substantial scour protection for sand bag revetment. Moreover, one
of the Town’s consultants has recently opined that due to heavy wave action associated with
storms, including but not limited to Hurricane Joaquin, the tube’s “removal will ultimately lead to
accelerated erosion of the sea bed adjacent to the sand bags” and “[i[n turn, the consequent
degradation of the sand bag armoring will have dire consequences for the homes currently
protected by the sand bags.” Inasmuch as the Town cannot control wave action or the dynamic
nature of the area, these hardships are not the result of any actions taken by the Town.

Staffs’ Position: Yes.

Staff agreed with the Petitioner in its November 2014 variance petition that the Town 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.
However, the hardships at issue in the July 2015 variance petition and this new 2016 variance
petition, are only those caused by not being allowed to retain the tubes in addition to the larger
sandbag structure. Petitioner sought and is now seeking again to keep the geotextile tubes long-
term and possibly until 2022, as more than a temporary construction method. The resulting
hardships are the cost of placing the tubes for a short duration, the cost of removing the tubes, and
the possible impacts to the larger sandbag structure which may occur if the tubes are removed.

It was made clear in the discussion surrounding Petitioner’s 2014 request to DCM Staff to
employ the use of geotextile tubes as a temporary construction method that permitting would be
limited to the initial construction period only. The Town and its contractor assured they understood
this in writing, and also agreed to a permit condition reiterating that the geotextile tubes would
only serve as a temporary construction method. Staff’s position is that hardships result from the
actions taken by the Petitioner, including their decisions to scale-down the previously authorized
sandbag structure and their decision to rely on the 2016 project when such navigation projects
often are short lived in addressing erosion issues.
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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.

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.

If the containment tube is removed prematurely, 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. While the Town of North Topsail Beach
is moving forward with plans to reposition the inlet bar channel to a preferred position and
alignment during the 2017-18 environmental dredging window, the relatively long time required
for the inlet and shoreline to respond favorably to the relocated bar channel has prompted the Town
to partner with Onslow County to acquire professional services to evaluate alternative means to
maintain navigable depths in New River Inlet and provide erosion and storm damage protection
for development on the north end of North Topsail Beach. By virtue of authority provided by the
NC Legislature’s passage of Session Law 2015-241 Section 14.6.(r), the alternatives to be
evaluated will include the possible use of hardened structures.

Based on experience with the design and permitting of similar structures in North Carolina,
the permitting of any hardened structure for New River Inlet could at least 3 years once the effort
is initiated. Assuming a contract for the work is awarded this year (2016), construction of a
structure at New River Inlet may not occur until at least 2019 or 2020. With the erosion stress on
the north end of North Topsail Beach expected to remain high during this design and
implementation period, there will be a continuing need to maintain the sandbag structure in its
present form which includes the scour protection provided by the sand tube.

Some relief to the erosion threat could come as early as the 2017-18 environmental
dredging window with relocation of the inlet bar channel back to its preferred position and
alignment, but based on the performance of the fill placed in the area during construction of Phase
1, protection provided by any beach fill placed north of Topsail Reef is expected to be short lived.

As the 20 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. Allowing the authorized containment tube to remain
part of the temporary erosion control structures until such time the Town can implement a long-
term solution to the erosion problem or for at least the duration of the permit for the sandbag
revetment which ends in November 2022 will significantly lessen any unreasonable danger(s) to
life and adjacent property from the foregoing dangers.
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Observations made since completion of the sandbag revetment indicate the tube has not
had any noticeable adverse impact to adjacent shorelines as compared to revetments composed of
only sand bags. Therefore, allowing the sand tube to remain until the Town can implement a long-
term solution or at least for the duration of the time allowed for the sand bag revetment would not
have any greater negative impact on adjacent properties than the impacts associated with the sand
bag revetment itself.

The containment tube was successful in providing temporary protection to the work area
and preventing further loss of sand from the project area since completion of the sand bag
revetment.

Although no sand was placed directly on any tubes or bags during the navigation channel
maintenance project, the influx of sand to the system resulted in the temporary burying of some
additional sections of the sand tube however portions of the tube covered by the navigation
maintenance material are now uncovered as some of the material has migrated out of the placement
area.

The containment tube currently continues to provide vital scour protection and its removal
could result in dramatic failure of a portion of the sand bag revetment. While there were positive
changes in the ebb tide delta associated with the initial relocation of the inlet bar channel while the
channel was positioned in its intended orientation the rapidity at which the channel shoaled and
migrated north demonstrated that the bar channel would have to be maintained in its preferred
position and alignment in perpetuity and require more frequent maintenance than anticipated.
Based on projections provided in the FEIS for the Town’s shoreline and inlet management plan,
positive shoreline impacts associated with the new channel were not expected for at least 5 years
with full recovery of the shoreline back to a condition that existed in the mid-1980’s taking at least
15 years.

The granting of this variance will achieve a balance between financial, safety, and social
issues. It will allow the Town to pursue a longer term solution while preserving a $2+ million-
dollar asset while also protecting millions of dollars’ worth of property and infrastructure. It will
provide for further safety of the homes and infrastructure in the subject area while at the same time
avoiding the safety risk associated with the destruction of the property such as floating debris,
submerged and / or hidden piles as well as other items that could / would be left behind if the
properties were destroyed and abandoned as the same would pose serious threats to the safety of
the public that uses the area for recreational purposes. There is no evidence that existence of the
tubes is causing any adverse effects on adjacent shorelines. Accordingly, the granting of this
variance is consistent with the spirit, purpose and intent of the rules of the Commission, it secures
the public safety and welfare, and it promotes substantial justice.

CONCLUSION

The commitments to remove the authorized sand tube in accordance with the permit
conditions were made in good faith by the Town and based on the belief that the sand bag
revetment alone would be able to provide the degree of protection needed to preserve the area until
the inlet channel relocation project begins to produce measurable positive impacts on the area.
Likewise, the Town’s commitments to remove the sand tube in accordance with the permit
modification issued on August 29th, 2015 was based on the good faith belief that the 2016
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Navigation Maintenance Project would have placed enough sand along the entire length of the
revetment fronted by the geotextile containment tube sufficient to obviate the immediate concerns
associated with removing the geotextile containment tubes. However, the rapidly changing
conditions along the north end of the island and the accelerated rate of loss of material from the
area has made it abundantly clear that the sand bag revetment alone will not be able to protect the
homes or the roads in this area for a sufficient amount of time to allow for gradual recovery of the
shoreline associated with the channel realignment project or provide a sufficient amount of time
for the Town to evaluate and possibly implement an alternative long-term protection project.
Therefore, the Town respectfully petitions the Coastal Resources Commission to amend Condition
No. 11 in the Amended CAMA Major Permit #92-14 to allow the authorized containment tube to
remain part of the temporary erosion control structures until such time the Town of North Topsail
Beach can identify and implement an alternative long-term protection project. Formulation and
implementation of such an alternative could take at least 3 years. While the effort for developing
an alternative long-term plan is underway, the Town of North Topsail Beach also requests that as
a minimum sandbag revetment permit be modified to allow the sand tube to remain for the duration
of the permit for the sandbag revetment which expires in November 2022.

Staffs’ Position: NoO.

While Staff agrees that adopting management policies that eliminate unreasonable danger
to life and property are among the expressed objectives of the CRC’s rules, Staff disagrees that the
variance requested by the Town is consistent with the spirit, purpose, and intent of the rules,
standards or orders issued by the Commission, protects public safety and welfare, or preserves
substantial justice.

The spirit, purpose and intent of the Commission’s rules for the Ocean Hazard Area of
Environmental Concern is to allow temporary erosion control for imminently threatened
structures, while limiting the size of the individual sandbags and the dimensions of the overall
structure that may be permitted. In 2003, CAMA was amended to include 113A-115.1, which
prohibited the use of erosion control structures along the ocean shoreline, except in a few specific
situations. The Commission’s rules did allow for the continued use of “temporary erosion control
structures” made of sandbags to protect only imminently threatened structures, which were those
within 20 feet of the erosion scarp. The installation and design standards in the Commission’s rules
reflect the temporary nature of the structures, and demonstrate that sandbags were not intended as
large, permanent structures. Further, the Commission stated in 15A NCAC 07M.0202(e) that these
temporary measures are to be used “only to the extent necessary to protect property for a short
period of time until the threatened structures can be relocated or until the effects of a short-term
erosion event are reversed.” This rule emphasizes that sandbags should only offer immediate relief
and provide time to find a permanent solution. The Commission’s size limits on individual
sandbags and limits on the overall structure size are intended to promote structural stability and
effectiveness, while maintaining the temporary nature and the public’s right of safe access to the
beach.
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Geotextile tubes can be less stable than the sandbag structures allowed by the
Commission’s rules, as evidenced by the need for the chock bags for roll protection. The
Commission’s rules specifically prohibit soldier pilings and other types of anchoring devices. Staff
also notes that a portion of the Town’s geotextile tube has already been removed as intended, and
those sandbags do not appear to have failed due to scour. Additionally, the smaller bags at the
north end of the Site, which were constructed at the 6’ by 20’ dimensions, have also not failed due
to scour. Staff’s position is that the Town’s geotextile tubes, which are in violation of the
Commission’s standards and the Commission’s 2015 variance order and resulting permit, are not
necessary for the sandbag structure to perform its intended function, and allowing them to remain
for an extended period of time, beyond the spring 2016 deadline imposed by the Commission at
the July 2015 variance hearing, would not be consistent with the spirit, purpose and intent of the
Commission’s sandbag rules.

Additionally, Staff believes that allowing the geotextile tubes, chock tubes and scour apron
to remain for an extended period of time would not protect public safety and welfare. Staff raised
public safety and access concerns about geotextile tubes at the 2010 and 2015 presentations on
geotextile tubes made to the Commission, and these concerns remain today.

INDEX TO ATTACHMENTS
#1 Cover, Staff Rec and Attachments A, B, & C (This pdf)

#2 Attachment D: Petitioner’s Petition

#3 Attachment E: All Exhibits for the 2014 Variance - CRC-VR-14-16

#4 Attachment F: Easements

#5 Attachment G: All Exhibits for the 2015 Variance - CRC-VR-15-05

#6 Attachment H: 2015 Powerpoint

#7 Attachment I: New Exhibits for 2016 Variance — CRC-VR-16-09, including

There are 7 pdf files total

43



CRC-VR-16-09

ATTACHMENT D:
PETITIONERS’ VARIANCE REQUEST MATERIALS
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Crossley Mcintosh & Collier

CrossLEY McInTtosH COLLIER HANLEY & Epis, P.1L.1L.C.
ATFORNEYS AT LAW

JorN F. CROSSLEY (1921-2006) 5002 RANDALL PARKWAY
DoUGLAS F. MCINTOSH (1959-2016) WILMINGTON, NC 28403
CLAY ALLEN COLLIER

A HANLEY

BEI[:)‘\[:JEST EDESL AuguSt 3 ? 2016 TELEPHONE 910/762-9711
NORWOOD P, BLANCHARD II1 Fax 916/256-0310
ANDREW PENNY ToOLL FREE 800/499-9711

E-mail briane@cmclawfirm.com

Braxton Davis

Director, NC Division of Coastal Management
400 Commerce Avenue

Morehead City, NC 28557

(252) 808-2808 ext. 202

Via Email: Braxton. Davis@NCDENR.Gov

RE: Town of North Topsail Beach Variance Petition
Dear Mr. Davis:

On behalf of the Town of North Topsail Beach, I am transmitting the following along
with this letter:

1) Signed copy of the Town’s Variance Petition (DCM Form 11);

2) 'The subject permit;

3) The description of the proposed development including a site plan;

4) Proof of notice to the adjacent property owners;

5) The Town’s wriften reasons and arguments as to how the Town meets the four variance
criteria; and

6} A draft set of proposed stipulated facts and stipulated exhibits.

Per the instructions of Mrs, Christy Goebel, 1 have not included a copy of the subject
easements as they are the same ones previously submitted in connection with the previous
variance(s) associated with this project. Should you need for me to send those again I will be
glad to do so. '

Please also allow this letter to serve as the Town’s written stipulation that the proposed
development / condition is inconsistent with the strict application and letter of the rule(s) at issue.

Sincerely, }\\
=g b

B . Edes
Town Attorney, North Topsail Beach




CAMA VARIANCE REQUEST FORM DCM FORM 11
DCM FILE No.:

PETITIONER’S NAME Town of North Topsail Beach
COUNTY WHERE THE DEVELOPMENT IS PROPOSED Onslow

Pursuant to N.C.G.S. § 113A-120.1 and 15SAN.C.A.C. 07] .0700 ef seq., the above named
Petitioner hereby applies to the Coastal Resources Commission (CRC) for a variance.

VARIANCE HEARING PROCEDURES

A variance petition will be considered by the CRC at a regularly scheduled meecting, heard in
chronological order based upon the date of receipt of a complete petition. 15A N.C.A.C. 07]
0701(e). A complete variance petition, as described below, must be received by the Division of
Coastal Management (DCM) a minimum of six (6) weeks in advance of the first day of a
regularly scheduled CRC meeting to be eligible for consideration by the CRC at that meeting.
15AN.C.A.C. 07] .0701(e). The final set of stipulated facts must be agreed to at least four (4)
weeks prior to the first day of a regularly scheduled meeting. 15A N.C.A.C. 07] .0701(e). The
dates of CRC meetings can be found at DCM’s website: www.nccoastalmanagement.net

If there are controverted facts that are significant in determining the propriety of a variance, or if
the Commission determines that more facts are necessary, the facts will be determined in an
administrative hearing. 15A N.C.A.C. 07] .0701(b).

VARIANCE CRITERIA
The petitioner has the burden of convincing the CRC that it meets the following 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.

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

{c) Do the hardships result from actions taken by the petitioner? Explain.

(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.

Please make your written arguments that Petitioner meels these criteria on a separate piece of paper.
The Commission notes that there are some opinions of the State Bar which indicate that non-attorneys
may not represent others at quasi-judicial proceedings such as a variance hearing before the Commission.




These opinions note that the practice of professionals, such as engineers, SUrveyors or contractors,
representing others in quasi-judicial proceedings through written or oral argument, may be considered
the practice of law. Before you proceed with this variance request, you may wish to seek the advice of
counsel before having a non-lawyer represent your interests through preparation of this Petition.

For this variance request to be complete, the petitioner must provide the information listed
below. The undersigned petitioner verifies that this variance request is complete and

includes:

The name and location of the development as identified on the permit application;

A copy of the permit decision for the development in question;

A copy of the deed to the property on which the proposed development would be located;
A complete description of the proposed development including a site plan;

A stipulation that the proposed development is inconsistent with the rule at issue;

Proof that notice was sent to adjacent owners and objectors*, as required by 15A
N.C.A.C. 07] .0701(c)(7);

Proof that a variance was sought from the local government per 15A N.C.A.C. 07]
.0701(a), if applicable;

Petitioner’s written reasons and arguments about why the Petitioner meets the four
variance criteria, listed above;

A draft set of proposed stipulated facts and stipulated exhibits. Please make these
verifiable facts free from argument. Arguments or characterizations about the facts
should be included in the written responses to the four variance criteria instead of being
included in the facts.

This form completed, dated, and signed by the Petitioner or Petitioner’s Attorney,
*Please contact DCM or the local permit officer for a full list of comments received on your
permit application. Please note, for CAMA Major Permits, the complete permit file is kept in the
DCM Morehead City Office.

Due to the above information and pursuant to statute, the undersigned hereby requests a variance.



- ~ August 3. 2016

Signatiire of Petitioner or Attorney

_Brian E. Edes, Town Attorney

Date

briane(@emelawlitm.com

Printed Name of Petitioner or Attorney

Email address of Petitioner or Attorney

5002 Randall Parkway {910 ) 762-9711
Mailing Address Telephone Number of Petitioner or Attorney
Wilmington NC 28403 (910 ) 256-0310
City State Zip  Fax Number of Petitioner or Attorney

DELIVERY OF THIS HEARING REQUEST

This variance petition must be received by the Division of Coastal Management at least six (6)
weeks before the first day of the regularly scheduled Commission meeting at which it is heard. A
copy of this request must also be sent to the Attorney General's Office, Environmental Division.

15A N.C.A.C. 07 .0701(e).

Contact Information for DCM:

By mail, express mail or hand delivery:
Director

Division of Coastal Management

400 Commerce Avenue

Morehead City, NC 28557

By Fax:
{(252) 247-3330

By Email;

Check DCM website for the email
address of the current DCM Director
www.nccoastalmanagement.net

Revised: July 2014

Contact Information for Attorney General’s Office:

By mail:

Environmental Division
9001 Mail Service Center
Raleigh, NC 27699-9001

By express mail:
Environmental Division
114 W. Edenton Street
Raleigh, NC 27603

By Fax:
(919) 716-6767




Crossley MclIntosh & Collier

CrossteY McINTOSH CoLLIER HANLEY & EpES, P.I.L.C.

JouNTF, CROSSLEY (1921-2006)
DoUcLAs F, MCINTOSE®
CLAY ALLEN COLLIER
ANDREW HANLEY

BRrIAN E, EDES

NORWOOD P, BLANCHARD 111
JARRETT W, MCGOWAN
ANDREW PENNY

* Of Counsel

Topsail Reef HOA
PO BOX 79032
Charlotte, NC 28271-7047

Subject:

Dear Topsail Reef HOA:

ATTORNEYS AT LAY

5002 RANDALL PARKWAY
WILMINGTON, NC 28403

August 2, 2016 )
gust 2, TELBPEONE  910/762-9711
Fax 910/256-0310
TOLL FREE 800/499-9711

E-mailjareltm@omclawfiom.com

Request for Variance to Amended CAMA Major Permit #92-14
Construction Containment Tube

Town of North Topsail Beach
North Topsail Beach, Onslow County, North Carolina

The Town of North Topsail Beach is seeking a variance to condition 11 of the Amended CAMA.

Major Perimit #92-14.

1. The Town is requesting a variance to condition 11 in that the Town proposes to
keop the authorized tempotary construction containment tube as a part of the
temporary erosion conirol structures until the Town can complete its review of
long-term solutions for the erosion problem, including but not limited to
consideration of a termyinal groin, or until November 2022, the expiration date for
the permit for the existing sandbag revetment,

This Jetter is in response to 15A NCAC 07J .0701(c)(7) which requires an applicant to notity
adjoining property owners of the application for a variance.

© Sincerely,

Brian E, Edes
Town Attorney, North Topsail Beach

Ce: 2224 New River Inlet Road, NTB, NC




Crossley Mclnfd_éh & Collier

JouNF, CROSSLBY (1921-2006)
DouGLAS F. McInTosg*
CLAY ALLEN COLLIER
ANDREW HANLEY

BriaNE. EDES

NorwooD P. BLANCHARD 11T
JARRETT W, MCGOWAN
ANDREW PENNY

* Of Counsel

Topsail Reef HOA
PO BOX 79032
Charlotte, NC 28271-7047

Subject:

Dear Topsail Reef HOA:

CRrossLey MCInToSH COLLIER IIANLEY & EDEs, P.J.L.C.

ATTORNEYS ATLAW
5002 RANDALL PARKWAY
WILMMNGTON, NC 28403
August 2, 2016 '
TELEPHONE 910/762-9711
Bax 910/256-0310
ToLL FrREE 800/499-9711

E-mailjarrettm@cmelawfion.com

Request for Variance to Amended CAMA Major Permit #92-14
Construction Containment Tube

Town of North Topsail Beach
North Topsail Beach, Onslow County, North Carolina

The Town of North Topsail Beach is seeking a variance to condition 11 of the Amended CAMA.

Major Permit #92-14.,

1. The Town is requesting a variance to condition 11 in that the Town proposes to
keep the authorized temporary construction containment tube as a part of the
temporary erosion control structures until the Town can complete its review of
long-term solutions for the erosion problem, including but not limited to
consideration of a terminal groin, or until November 2022, the expiration date for
the permit for the existing sandbag revetment,

This letter is in response to

15A NCAC 07J .0701(c)(7) which requires an applicant to notify

adjoining property owners of the application for a variance.

Sincerely,

Brian E, Edes
Town Attorney, North Topsail Beach

Ce: 2224 New River Inlet Road, NTB, NC




7015 0920 0OB0L 7385 527y

- e

00l 73a5 52b7

1Y ¢
YN
R 481
poshl [ 29,71 14
Centlied Fee 3.
\ : o Postmark
Relum Recelipt Fep $0.00 Here
{Endareement Required) ey
Resirloted Deliyery Foo e :
(Endorsement Ragiirad) e
Ei o
Total Postage & Fees @ GB/NR/201 4
LTy A
e 1 Geocrge & Diahe Vann'

5 2386 New River.Inlet Road
- N Topsail Beach, NC 28460
! .

—
roditl®  gngn ]
Catliflad Fee Aﬂl;]__ Postmark
- Here

Hohitn Hecslpl Fea $0.00)

(Endorsement Reauired) Tt

B
Tolal Pattage & FP:E_:s .
— ﬁt\"o"psail Reef HOA
' PO Box 79032
Charlotte, NG 282717047

g/ 20 &

3015 0920

1 7385 5asp

40 & @i T
PodBatl T
. . 4
‘ Carlilied Fae e
: o
g
Relumn Recelpt Fan P Posimak
{Entdorsement Requited) S0 0 Here
Ew BTN
Reskloled Defivery F i
\ (Endorzamenl Fieqrgire?cﬁ
H o i e——
Total Postags & Feas | § O8/03/7200 &

G4 L
E""é’eb:;*ge & Diane Vann
12826 Couples Place
Waldorf, MD 20801

7015 0320 0gg

.m
.
i

L)

M 7
. B FE P
- rodkige FY 440
T~ $2,70- 4
o Catlitled Fao S0, 00
. * S
p = | Rewm Racelpl Fe e Fostmark

5 (Endorcemert ngpzﬂred? %L_f LU Hore

& Rasiricted Dellvery Fee Fhwl

{Endorsement Hogalred)

a5 01,47
(I Tolal Posiegs & Fees $ ‘ NE/05/201 4

B . 34047

w [Fe 1 Topsall Reef HOA -
: g 'g;'éa‘gh}gﬂl 2224 New River Inlet Road -
e |FPOBerNe N Topsall Beach, NC 28460

iy e 2




TOWN OF NORTH TOPSAIL BEACH

2008 Loggerhead Court

LT

North Topsail Beach, NG 28460

7015 0920 ©0DO1 7385 527y

Postags | %

Corlified Fea

Relurn Recelpt Fee
(Endorsement Required)

Restrctad Delivery Fee
(Endersemont Rsquited)

Teta! Postage & Feas $

[ertie— George & Diane Vann

.................... 2386 New River Inlet Road
N Topsail Beach, NC 284860

Postmark
Hera




3685282

. @ Complete items 1, 2, and 3.

so that we can retumn the.card to you.

. IR m Attach this card to the back of the :._m___u_mnm_

' or on the front if space permits.

SENDER: COMPLETE THIS SECTION COMPLETE THIS SECTION ON DELIVERY

- @ Print your name and address on the reverse’

O Agent ™
[ Addressea

8. Recelved by (Printed Name)

© | G. Date of Dellvery _

1. Article Addressed to:

| George & Diane Vann
- 2386 New River Inlet Road

N Topsail Beach, NC 28460

T

9590- 9401 0036 507% 9928 2L

D. Is delivery address different from item 17 [ Yes
i YES, enter celivery address below; - [T No-

0 Aduit Signature Restricted Umima..

O Certified Mait Restricted om__,aa.
0O Callect on Detivery.

2. Atticle Number (Transfer from service jabel ...

7015 05920 000L 7385 mm._u.:

7 Insured Mail Restricted. Dolfivery

- O Priority Mall Express®. -

[l Registerec Mal™ 1

0 Istered Mail Festricted:

Um_mJ..
KM_QEE Receipt for -
erchandise :

O Gollest on Delivery Restricted Delivery 5 Signature Cordimation™ :

1 Signature Cenfirmation
Restricted Delivery

' PS Form 3817, April 2015 PSN 7580-02-000-9053

e 4w D W
= okl 25
22 5z =3
L Tm Bt 2 =
o 5 -
SE5EF Ze
ST ®BE
s=mse EBE
Rt
e o R
sﬂ..mltnaum.mw.ww
mELESE
T ESESE=8E
oL I ag ea
DoeScms<La
Br a2 =

¥in Pr.

tncluded wih certs

may purchass Corli]

First-Class Mali?, Firsk-(
Seavice®, or Priosity Mat
u Corfilied Mail sarvice i3
urchase with Certifiad
chase of Cerlitier

ihe insurance ¢l

with & secord of deliv
fecipient's slonaluze}.
Tardcopy relurm racel
vargion. For a hardeo;
complaie PS Farm 38
Reseipl; atiach PS For

28 Form 3000, July 2014 {

intemationat matl.
- Refusrn recelpl service

Semiga? for a specified
Imporiant Reminiders:
2 Insurance CoVerapge is n

1lig pur

change
w For an additional feg, yo

{ollowing sprvices:

& You
p

Domestic Return Receipt ¢



TOWN OF NORTH TOPSAIL BEACH

2008 Loggerhead Court

Tl

North Topsail Beach, NG 28460

Paslage | §

Certlied Fae

Roturn Receipt Fae
{Endorsement Required)

Heslricted Detivery Fag
(Endorsement Required)

“Total Postagse & Faes

LI

Topsail Reef HOA

Senl To

Sireel & ApL)

2015 09@0 0001 7385 5243

............... 2924 New River Inlet Road

wPOBex™ N Topsail Beach, NC 28460

Poslmark
Hera




i
|
i
i
;
;
i

- . - a .
b D mmoooy i = T oag ey
. SASLTUTEQUINS Paramn>or .
f ppsgasg oS 2585858 SHEE 59558529
2 R EE RS EE AP RR SRS Y SEE FEEE LA
BEEEEs»i8z 8k 28 %528 52285 E5m
B3E522E3 ¢S ESR= 28285552 ZEESA
T ERSERES IS S0 22 o2A8 o5 ESSES
£ o wmaag D e R =1 a 2w Eaa B =28 H
£ EpSEE BB EE R B8 E5ET 85: B &
wdﬂe”@i%xﬁmm.mﬂumﬁnlmyﬁ.anrasa BEEEa@m |
S ETAgERS FESZRES FIToR uE~ 528 B
[ . _ > BEEBEEE = moFAl Nmmmﬂ.m& Eiw S 4 et e e e s et v
S
S a_Smm winey opsewad £506-000-20-086L NSd G102 1udy *| | g€ Wiod Sd
i {005 JaA0} R
Kianieq PRI Ez_wouass%m_azu%a_a m:mm GEEL TODD D20 STOL
rew paunsy) 1]

uolelIueD ameudig _u

{taqe) avialas Eo._.,. JoysuRIL} JOGLUNN m_u_f.q

R wLUCHTELLRUOD ainteuBis [ . ARAlRd posisat: ARneq uo 1300 0
o ’ : Aeneg uo 128)100 3

GEPUBLTIBY
o4 3clatew LIME! Amaleq perowssy (RN poukiag [
Alanyeg BN paYIBD
. PRISjISOR) [[BA PaJIsIEeY O . Aienjeq peauisals ameuis ypy
wallE pesetsiBat 7] C T aunveuBig yrpy (O]
@ssaidxg e Apold 3. adA} eotnes g

oN [T imo|eg ssappe Al Jepie ‘S3A )

m_m:_m;__d _,m@:ﬂ_m_m_m_m_‘_m__m_mg_

omvwm ON ‘uoead llesdoy z
PECY 19|U| 18N MBN $222
YOH 499y llesdo |

| §E 9oLt T205 9E00-TOhb DS

‘01 PISSBIPPY BIORIY L |

: saA [ &l LSk Wol aeyp ssappe Asnisp 8| 'd :

Asayeq 50 818 "0 | {owmy pojuiid) Aq peaw@osy g
seSsalppY [ o U x

weBy 7. S
: : ) mﬁumcm_m 4

‘syuad soeds Jf jUcy B US 40

Mok 01 ples sU} Wnjad ued am el os
- @819/ 3U} UO SSAIPDE Pue suiey. anof, uud .
‘g puez] swey sle|dwod m

AHINMIA NO Zo_ﬁumm SiHL m.hm.__n__EOU

‘a0qId|BLW a3 JO YIBG B4} O} PIEO SIU1 LOBRY M |

£92660¢E




TOWN OF NORTH TOPSAIL BEACH

2008 toggerhead Court

L

North Topssail Beach, NC 28460

Postage | §

Cerlified Fes

Raturn Raceipt Fee
({Endotsement Required)

Rastricted Deflvery Fes
(Endorsemont Required)

Tolal Peslage & Fees $

T Topsail Reef HOA
------------------- PO Box 78032

i
'
i
i

Postmazk
Hare

Charlotte, NC 28271-7047




J
|
i
;
f

H

Aangag: : - @HER Pallien;

| Poiousay e pesesibar 0: Alangeq parowsey AUneUBIg ynpy

wilBi pausisitinyg 7 oo . C ampubig Ynpy IS
DESUNT ([ely Ruoud g edi SoINIBT P

oN [T MOl sseuppe Menap isua ‘SIA N

.N & B ¥ B 3w o
fpesrsspTTiESTEIREOYFL serenr et
m FEEEZ2F & msl...n_ﬂmwmw:.nr T EBESFRE 29 4
ERddEFr 28 caFEE 352703 SEREEEE=2E
BHEDSEERS 5o afiuzER el S5a=E% EE
.mrwtﬂ.WnUeJJpﬂu.\U.Uﬂeﬂwn fwl afg o =EQ
mmaumwwmwwmwmwmmwmw?mmm EEE=z0
s mm“mwmm.wmmmwummﬂmwwwww..m SE5Em
.mwwuwwomammlowmwmm,esMMsm B8 ER o |
B BEEpE S "EFEREAS TE22nS T BIS Sa58 2!
83385278 £E582%, FLFFs BEE- S & £=
> u23sSE EIcdos mEFP3IT EEE 25 &5
e R EB GRS B 2823 2205 B RE_ DB =8 e e e —-
- idesay wmey onsewog ©806-000-20-0854 NS G107 Jucly | LBC Wioyg gy
K ; | - {0053 JaA0)
Aoniag pojouisey. . Kengeq pesouasays g parsuinl 925 SREL TOBO0 0RO §TOe .
LenauRion; aneubis - e pemsyp 07 |- ; :
HORBLLYUOD aimyeuig [ - Aeneq paroigsay Aiaareq ue ission O {=qei ojru9s woy tepsumy) A8quIny ey -z .
oSpuEyaep - Aaniaq o mepeg o[ )
' 4oy ydieosyy wimed By Measa peyosan ey peljives

L0 §2bk TL05 9E00 TOhb pLgh.

| “_E_:m:mmmg_EME_EM__E_mm__m_mE___

20714282 ON ‘epopeyn ' |
€064 X0H Od - |
VOH jeoy Jiesdo)

0} peSsaIppY sy - |

SPA TSI sH oy emyp ssaippe Manpp s} p

_MeMiBap s ) fawey P&l Aq panwoay g
BPY O T .
e = E S X

ST NOWDES sy U100 HIANTS |

. ‘Slluad soeds g ol s uo o -

‘asaidiew aiy jo AOBG. 84} 0) pres sy Uy w |
"NOA 01 pies el Winas ueo em ey os -
4,54 U0 sseippe puk swey nok Mg |

o #sion
R “©PUB ‘Z ‘) stiay sjerdwog

{18Z865¢e



Postage

Cettitied Fao

Helum Recelpt Fea

{Endorssment Requlred)

Restricted Dellvery Fee
{Endorsemarit Required)

Total Postage & Fees

Skt & Apl o,
or PO Box No.

Wiy

?

TOWN OF NORTH TOPSAIL BEACF

2008 Loggerhead Court
North Topsait Beach, NC 28460

George & Diane Vann
12926 Couples Place
Waldorf, MD 20801

i
i
i
3




bt comrmm smerscmeeme o

|
b
H
1
t
i
i

H

J— i - ] oW a 3
i .2 wvwlnasuyn.:a.\..wavg :
&  EIEGEEFEEYAES SengEE3R g
? mos¥RETSSEEEZE EZ22%53 2328 ESEER &
S SSBERS5CERaeTESET 08 RESRISE IR
REEEEERSEN SxSBE E2 .U 38 TS g2 @
ERErEEE2 v 2EBsa 23022 ESR FEzD
S25a5788 8855828225208 288 55 "E o
e 3Cn g IR RE2 R ELERES 852 BE Pz .
£ 8 xR ed SRR g =0 ALNER g 28 =28
ELEaS22 22 @UE P20 ER 5rE B8R R
& @afzcgs BSEEFL S2EPd E5m 31E oy
) e DRBRBER =2 Togon mEom oF¥E 9F Zd
: ’ . - i
: - H
,. 1dieosy wimsy onsawog £506-000-20-0682 NSd §1.0Z [Udy ‘| | 9 WO §d i
.- (005$ JonD)
-
Kayeg pajouisey am..,__un_ua_ucﬁcm_ﬁzve_._ms_u gges Gg9Ed TO000 O2kO STOL
* UopewIo) sInEeUBS HBW painsy O

wloRBLLYLLY ainfeulis (- ABNIBG pejolsey Aaayag uo 1sjen O

asipueyciay
Jo; diaoey Lums;
Aenag - .
PaloLasal: e paisisibag [
wille pesatsifioy I
- @sseudhg ey Aad. O

Assallaq wo wejjoz O

(jage) Boes Loy .\mh.mcmk.b Jequinn sjony Z

bo.;__mn_ Pajolsa e penieD

@IEN POLRIO BB 1

fNad palolgsey einjeubis ynpy [
S SINEUBIS WNPY 3

edAl salneg g

ON' [ - :mojeq ssalppe AsAliep Jejue _mww x....
SSA [ 4% Wl Wok juaisiip ssuppe ABAISP 3 g

:ﬂ #2bb TL05 9500 TOhb N&56

LR e LI

L0902 aw tou_m>>
90e|d se|dnog oz6z)

ccm> mcm_a 2 afloceny

 Aienppq 50 arEq O

(ouzN Pajulicy) Aq paneoey g

99SSBIPPY [
weby .

" AM3MI3G NO NOILOAS Sity 3LT1HNOD

. emeubig v

Sy

..mom_n___mE BU} 1 YOBG Y} O) pIes.sily Yoy = ! .

. - 9siBARLB L SSRIPPE PUE BUIBU INOA JUjg "

01 pessalppy: SOy ¢
‘suuwuad soeds § Jucl 84y uo 1o

"NOA 03 RIBD BUL LN UBS am 1Bl 08 -

e PURZ | sy sweiduios e
NOLLDIS SIHL 1T 1IN0 "mmnzmw

L82a89¢



R o

13.
12.
13.
14.
I5.
16.
17.
18.
19.

CRC-VR-15-05

Attachment E:
Stipulated Exhibits from the 2014 Variance

Which are incorporated into this 2015 variance

All Exhibits for CRC-VR-14-16:
Easements from the oceanfront owners at the Site to the Town (attached separately as Attachment F)
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 letier
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 2014 powerpoint presentation
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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
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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 post-
construction 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 Il 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 Il 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 111 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
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channel would be sufficient to initially construct the beach fill in Phase 111 and provide periodic
nourishment for the beach fill constructed during Phase 1.

Phase 1V, 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 1V would complete the beach fill within the
North and Central Sections of North Topsail Beach. Construction of Phase 1V would also
correspond to the time nourishment could be required along the Phase Il shoreline (968+80 to
1070+00). Since channel maintenance would not be scheduled at this time, nourishment of
Phase Il 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 | 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.

ii
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EXHIBIT 25: F o IT

AFFIDAVIT OF TOM JARRETT

Tom Jarrett, having been duly swoin, says the 'foilowj_ﬂg_i:

1.  Tama profcsgionétl engineer licensed _-tofp:‘é’c}ticé in North Carolina,

2. 'I-eulned_ aBS in Cwil _Enginem"lng-frﬁhi'N.C. State.Univel.‘sity in 1965 and an
M.S. in Civil Eng:inem"ipg from N.C, State Univéfsity in 1967. I worked for the 1.8, Aimy
Corps of Engineets for c'n:rsr thirty-fonr yeats, until I retired in 2000,

3, While working for the U.8, Anny Corps, I served as the Wilmington District’s
Chiet' of Coas_t_e_tl_Engineering and I-Iydroldgy from 1985 to 2000 and was involved in the
engihceri_ng w(}rk for nutnerous pl‘ojeéts including the Morehead City harbor deepening; the
Orggou _ka;t_ .tel_minnl groin; the Masonboto Inlet jetty and sand menagemeont plan; and shore
prgtéct_ion i-lil_‘qjcdts at Fql.‘i‘, Fisher State Historic Site, Ocean Isle Beach, Wrighisville Boach,
Catolina Beach and Kure Beach,

4, Since 'r1996, [ havo scrved on _tﬁe Notths Caroling Constal Hazaids Sclence Panel,
which advises the Notth Catolina Coastal Resources Co1mniss_i_c__>m_

5. Ihaveteceived numerous awatds for my wotk jucluding the North Carofina Order
of the Long Leaf Pine, an award fiom the Florida Shore and Beach P_resefvaﬁ:m Assdciation_, and
U.8. Ary Cotps Wilmington Disteiet Civilinn Distinguished Bniployee Award.

6. Today, I work as an Enginceting Managei/Ditector with Coastal Planning &

: E_'ngi__neefing of North.Carofing, Inc,, a CBI _Cg_mpa_ny,_ and in this capacity I have been involved
in the engineering work for the Notth Tpp_sa'_ll__.Beach shoteline protection project which includes
the cﬁuun_el realignment of the New River I;.l.l.et.

7. In "prior' years, the United Stafes Army Cotps of Engineers had been depositing

dredge spoil from tlie New River Inlet Atlantic Intracoastal Waterway crossing and from the




Cedar Bush Cut along a 2,000 to 5,000 li_ue’é_r _-fnnt area located genornlly in front of the aren
extending from the shoulder of New River Inlet south to the Topsall Reef Condominium
complex. in Noith Topsail Beach, The last Coxps dispds:ﬂ'c_ipel’ation_ucc}.lrl'ed in2013. Based on
my __gjgperlence working on the North T'opsail Beach shoreline pi'dfecﬁbnpreject I know that the
Town of North Topsail Beach is seriously considering pm‘fmmmg mamtenance dradging of the
Now River Inlet channel possibly as catly as the 2015-16 dredging window. Mainten'mce of the
channol could involve the removal of 500,000 cubic yards to 600,0()(3 cubic yafds of beach
quality sand with disposal of the material along the north and of the towi’s shoreline,

8. Also based on my experience working on the 'Nm;'th_ ‘Topsail Beach shoreline
protection and the New River Inlet channel relocation projects, 1 kriow the extreme north end of
Notth Tqﬁsﬂil Beach is extremely vulnerable to acoclerated erosion .t_iu_ring southwesterly storm
ovents 0s well as frequent reversals in the direetion of Hittoral sand Iﬁoﬂrelnont due to the impacts
of the ebb tide delta of New Rivor Inlet on waves a5 they approach the area flom the southeast as
well as the southwest, In addition, flood tide channels rust parallel and ndjacent to the beach
which accelerates the rate of sediment trausport away from the atea immediately fionting the
shoteline situated north of Topsail Reef,

9, On behalf' of the Town of North Topsail Beach (TOWN) I applied for an
emergeney myjor CAMA permit on September 26, 2014 to protect 20 threatened structures
located north of the Topsail Reef Condominium. As proposed, the emergency permit would
have quthorizcd the TOWN to install a snudbag revetment approximately forty feet wide with a
maximum crest elevation of +12 feet NAVIISS in the area beginning at Bullding #1 of Topsail

Reef and extending to 2378 New River Inlet Road,




10, In ity professional opinion, a sandbag revetment of the size. ptoposed in the
Septomber 26, 2014 emergancy CAMA petmit application is ieoessaty to protect the area until
such time the TOWN is petmitted to petform maintenance of the new bar chainel and deposit
the dredged matetial along the shoteline sotith of. New River Inlet, Under exisling permit
conditions for the TOWN’s Shoreline and Inlet Managemtant Plan, maintenance of the new
channel cannot be perforined until the 2016-17 environmenta) dredging window.

11,  The emergency CAMA permit issued by the North Carolina Division of Constal
Management on October 24, 2014 only authorizes a sandbag revetment six feet high, twenty feot
wide and twenty feet seaward of the buildings. A revetment of this height and size will be
insufficient to prevent water from reaching the 20 threatened structures and will likely be
ovetwashed duting g sform, Should the sandbags be overwashed, the integrity of the revefment

could be seriously comprised,

NORTH CAROLINA
NEW HANOVER COUNTY

1, K(UM \/]‘ I\ WQM YLQ ¥ » i Notaty Public for said Counly and State, do
hereby cerlify thag/Tom Jarrett personally appeared before nie this day and acknowledged that he
has executed the foregoing document in his Individual capacity.

Witness ray hend and official seal/statn ,this . 7 day of Oclober , 2014,

L

(SEAL) _ :
Notasy’ Public




Novemher 13, 2014

s'ton on the North End of North Topsall Beach

. The recent hlgh rate of erosion experlence by the fill placed along the north end of North Topsail
" Beach was not a manifestation of the channel relocation project associated with Phase 1 of the
“*North Topsail Beach Shoreline and Inlet Management Plan, ‘First and foremost in this argument

* ' ywas the abject failure of past beach nourishment efforts’ to have any long-lasting effect in

-slowmg the rate of shoreline retreat. Afl of these p1 evious beach nourishment events occurred
prior to the construction of Phase 1. A brnef_ summary of past beach nourishment efforts follows.

The USACE has depos;ted navigation malntenance matenal along the north end of North Topsail
Beach in the area generally between the s¢
the Topsail Reef Condominiums. The

shoulder of New River Inlet and the south end of .
‘was obtained through maintenance of the Atlantic

Intracoastal Waterway (ATWW) whele it intersects with New River and the channel leadingto -

Slome of the material was also removed from Cedar -
nts of the fills placed by the USACE on the north '

New R1ve1 Inlet known as Cedar Bust
Bush Cut. The dates and documented ai
end of North Topsail Beach are provlde_

Table 1, USACE disposal of navagatlon

ce_material on the north end of North Topsail :
Beach between 2002 and 2013. ey

X ear Contractor Volume (CY)
2002 - Cottre 154,196
2004 77,004

S 20060 - 100,534
2010 185,000
2011 54,792
’I‘ota’l 571, 526

As shown in Table 1, the total volume of materlal placed on the north end of North Topsail
Beach between 2002 and 2011, or prior to the construction of Phase 1 of the town’s shoreline
and inlet management plan was 571,526 cubic yards, The volume of material deposited along the
north end of North ‘Topsail Beach between 2002 and 2011 is comparable ' in place volume
of 566,244 cubic yards deposited duung constmctlon of Phase 1 of the town’s shoreline and inlet
management plan. - . 8

While the performances of the fills were not documented with survey data, ewdence provided by
the comparison of Google Earth photos taken between July 2002 and May 2011, which are
provided in Figures 1 to 7 below, clearly show that in spite of the rather substantral amounts of
beach fill, the shoreline continug to erode at an inordinate rate, This rapid rate of erosion

eventually resulted in the loss of the s_tructures that were situated seaward of the present front
row of structures north of To eef, The loss of this row of sructures, which at the time
protected by 20-ft x 6-fi sa g revetments is evident by comparing Figures 4 to 6 X

beach nounshment efforts to have a significant nnpact on_s}owmg

The failure of these ﬁt'ei/i
as the primary reason the Topsaﬂ Reef HOA clected to mstall a-

the rate of shoreline 1 re

Condomlmum comple ' aln, all of this occurred prior to the channel relocan




_..F urfhei'more, the existence of abnorma[ eroszon on the north end of North Topsail Beach__zw_

reconﬁgmatmn was projected to take up to 5 years before s:gmﬂcant pos'
occur on the north end and up to 15 years before the shoreline was restor:

comparable to that which existed in the early to m1d 1990 S,

In summary, the rapid loss of the beach fills created_ by USAC disposal operatlons mimics the -
behavior of the beach fill placed during construction of Phase 1 -of the town’s shoreline and inlet
management plan. Since this rapid rate of. l()ss ocetitred before the bar channel was
relocated, the erosion of the fills was due to pre ing conditions. For the most patt, these
same conditions still exists since the channel re catxon progect has not had time to have an . -
impact on the north end of North Topsall_B 3 : :

The pre-existing conditions include (1) the malf 51ze of thc south side of the ebb tide delta of
New River Inlet compared to the north sids the presence of flood channels running parallel
- to and Juxtaposed to the shoreline, and_(3) th 'xnstmg _of a nodal zong just south of New River

The relatively small size of the south s:d_ of the ebb tlde delta exposes the north end of North
Topsail Beach to large waves that are capable of ira porting large quantltzes of littoral material.
The combination of large waves interacting with the f] ood currents moving along the shoreline
toward New River Inlet accelerates the rate of sediment transport north of Topsail Reef relative.
to the rate Of sedlment transport moving mto_ th from the south, The third pre-existing

i tence of anodal zone created by

As a result, the arca north of Topsanl Reef rarely recel_ _
d 'mbalance in the sediment budget for the atea,

Carolina coast and my detalled assessmeni'of the ilttoiai transport regime in the v1cm1ty of New
River Inlet developed during the formulation of the North Topsail Reef Shoreline and Inlet
Management Plan as well as my mvolvcment w1th the CRC Coastal Hazards Science Panel in
the reformulation of Inlet Hazard Areas, :

























Statement by Tom Jarrett, P.E., NC License No. 005545
Subject: Erosion of the north end of North Topsail Beach

The Town of North Topsail Beach completed Phase 1 of its multifaceted inlet and shoreline
management plan in February 2013 with 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 location of the new channel and the area nourished by with the
material removed to relocate the channel is provided on Figure 1. The conditions of the north
end of North Topsail Beach before and after the construction of Phase 1 are shown on Figures 2
and 3, respectively.

Figure 1.




Fignre 3. North end of North Topsail Beach after completion of Phase 1.
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The material removed during repositioning of the channel was used to construct a beach fill
along 7,730 feet of shoreline south of New River Inlet. 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 (approximately baseline station
1149+00) and the south shoulder of New River Inlet (baseline station 1160+00). The locations
of baseline stations along the north end of North Topsail Beach are provided on Figure 4 with
plots of the beach cross-sections taken between baseline stations 1149+00 and 1155+00 before
and after the construction of the beach fill provided on Figures 5 to 11. Also shown on Figures 5
to 11 are the results of a beach profile survey conducted by the engineering firm of Gahagan &
Bryant in August 2014 for the Topsail Reef HOA.

Comparison of the post-construction survey taken in February 2013 and the August 2014 survey
by Gahagan & Bryant, the shoreline north of Topsail Reef has receded between 200 and 250 feet
which is equivalent to shoreline recession rates of between 130 ft./yr, and 167 fi./yr.
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Figure 7. Cross-section plots profile 1151+00,
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Figure 8. Cross-section plots profile 1152+00.
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Figure 9, Cross-sectiou plots profile 1153+00,




w PROFILE LINE: C1154 LOCATION: NORTHTOPSAIL, NC
e
— A
[=)
3
ad
ki
1wl
=
L, @
&
—
w
i
i
----------------- 011713—Pre
= 011713—Post : : :
e ———— 082914 -DISTANGES--REFERENGED - F0: - ; :
N = 286166 FEET : i i
E = 2498093 FEET i : ;
w0 AZ. i= 140 DEG.:
: . . i i i f i i
-200 -100 0 160 200 300 400 500 600 70
DIST, (FEET)

Figure 10. Cross-section plots profile 1154+00.
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The ocean bar channel of New River Inlet was moved 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, 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 begin to have a positive impact on
the shoreline was estimated to be at least 5 years with the full impact of the new channel and
associated reconfigured ebb tide delta on the shoreline along the north end of North Topsail
Beach taking possibly 15 years.

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 October 2014, most of the fill placed north of the Topsail Reef
Condominiums has been lost Figure 12, '

The loss of the beach fill has placed approximately 20 homes located north of Topsail Reef in
imminent danger of being severely damaged or possibly destroyed. In addition to the threat to the
homes, flooding of the area has been exasperated with flood waters spilling on to New River
Inlet Road and side streets (Figure 13).




Figure 13, Flooding on north end of North Topsail due to wave overwash,

The overall management plan for New River Inlet and the shoreline of North Topsail Beach
allows for the periodic maintenance of the ocean bar channel 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 nourishinent of the North Topsail Beach shoreline including the shoreline
nourished during Phase 1.

The conditions of the permits issued for the project only allows maintenance of the channel to be
accomplished every four years providing one of two channel maintenance thresholds are met.
One channel threshold is associated with shoaling of the channel while the second is based on the
position and alignment of the channel, With the initial project being completed in February
2013, under existing permit conditions, the Town of North Topsail Beach will not be allowed to
maintain the channel until the 2016-17 dredging window (November 16, 2016 to March 31,
2017). Given the present condition of the shoreline, the Town of North Topsail Beach needs to
take immediate emergency measures in order to prevent the loss of the 20 threatened homes
between now and the time it is allow to maintain the channel.

The temporary sand bag revetment allowed under CAMA (15A NCAC 7H.1700), which is
limited to a height of 6 feet above the existing ground and a maximum bottom width of 20 feet,
in 1y opinion, is not adequate to provide the degree of protection deemed necessary to protect
the 20 homes for the next 2.5 years. This is evident by the history of failure of previously
permitted sandbag revetment in the area as demonstrated in Figure 14. The homes shown in
Figure 14, which have since been removed, were positioned seaward of the 20 structures
presently being threatened.,




Figure 14. Example of failed sandbag revetment on north end of North Topsail Beach.

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 1s a high probability some of the 20 threatened residential
structures could be lost within the next 6 to 12 months either by virtue of the effects of long-term
erosion or impacts of a moderate coastal storm. The temporary protection the super-sized
sandbag revetment would provide for the 20 threatened structures north of Topsail Reef will
afford the Town additional time to evaluate and possibly modify its shoreline and inlet
management options.

Tom Jarrett, P.E. License No. 005545
Engineering Manager

Coastal Planning & Engineering of NC, Inc.
A CBI Company
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Mr. Brian E. Edes 14 November 2014

Crossley Mclntosh 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



if the channel had not been relocated erosion would still have occurred and may likely

have occurred at an earlier date.

Respectively,
‘7//%//////‘ (//;//)y
William J. Cleary Ph. D., PG



Town of North Topsail Beach
North Carolina

North Topsail Beach Shoreline Protection Project
Phase I
New River Inlet Channel Realignment

& Beach Restoration

Year 2 Post-Construction Physical Monitoring Report

(Aerial Photo dated Oct. 2014)
USACE Permit SAW 2005-00344

October 2014

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. NAVDS&S) 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. NAVDS8S8 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/If. 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. NAVDS88) 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 pre-
construction 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
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TOWN OF NORTH TOPSAIL BEACH, NC
NEW RIVER INLET CHANNEL REALIGNMENT AND BEACH RESTORATION
YEAR 2 POST-CONSTRUCTION MONITORING REPORT

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. NAVDS8S, 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. NAVDS88, 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. NAVDS8) 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

I
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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. NAVDSS.

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.

1]
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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. NAVDS88 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 post-
construction 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).

1
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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. NAVDS§8)
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. NAVDSS, +1.4 ft. NAVD88 (MHW), -2.8 ft.
NAVDS88 (MLW) and -6.0 ft. NAVDS88 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 NAVDS88 contour. The -21 ft. NAVDS&S8 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.

3
COASTAL PLANNING & ENGINEERING OF NORTH CAROLINA, INC.



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 1170+00 287,875.00 2,498,578.40 90
Beach Inlet 1165+00 287,219.68 2,498,582.32 90
Shoreline 1163+00 286,929.08 2,498,583.99 90
Phase 1 - 1160+00 286,564.36 2,498.,586.24 130
Inlet Influenced 1155+00 286,232.66 2,498,174.95 135
Project Area 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+00 285,255.20 2,496,316.35 145
1130+00 285,053.30 2,495,847.70 145
1125+00 284,850.85 2,495,378.10 150
Phase 1 - 1120+00 284,648.20 2,494,908.50 150

Beach Fill

Performance Area 1115+00 284,421.30 2,494,471.70 150
1110+00 284,194.20 2,494,034.90 150
1105+00 283,946.33 2,493,595.06 150
1100+00 283,698.50 2,493,155.20 150
1095+00 283,467.27 2,492,713.91 150
1090+00 283,236.10 2,492,272.60 150
1080+00 282,735.00 2,491,406.50 150
Adjacent Shoreline 1070+00 282,253.20 2,490,531.60 150
South of Project 1060+00 281,776.90 2,489,653.30 150
Area 1050+00 281,282.40 2,488,784.60 150
1040+00 280,782.70 2,487,919.90 150

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. NAVDS8S) 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 Pre-
Construction, 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

Area Pre-Con (June 2012) to | Post-Con (May 2013) to | Pre-Con (June 2012) to

Tedaredior As-Built (Jan. 2013) April 2014 April 2014
Average Migration (ft.)
North Topsail Beach
Inlet Shoreline - +110 -

(1165+00 — 1163+00)

Phase 1 — Inlet
Influenced Area +263 -155 +47
(1160+00 — 1145+00)

Phase 1 — Beach Fill

Performance Area +145 41 +112
(1145+00 — 1090+00)
Adjacent Shoreline
South Of Project +50 +9 ‘14
Area

(1090+00 — 1040+00)

1. (+ Number) Indicates seaward advance, (- Number) Indicates landward retreat.
2. 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 (pre-
construction) 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
e Station | 2012) to A(s-Built (May 2013) to | Fre-con (‘].““‘*124012) to
Designation No. (Jan. 2013) April 2014 Ap?t!tz)o
(ft.) (ft.) .
North Topsail 1170+00 - -29 -
Beach Inlet 1165+00 - +154 -
Shoreline 1163+00 - +9 -
Phase 1 1160+00 +296 -116 -19
Inlet Influenced 1155+00 +262 -230 -
Area 1150+00 +275 -163 +112
1145+00 +236 -111 -
1140+00 +245 -87 +130
Phase 1 1130+00 +172 -39 +137
Beach Fill 1120+00 +105 -31 +105
Performance Area 1110+00 +88 -20 +96
1100+00 +155 -4 +102
1090+00 +69 +9 +99
. 1080+00 +70 +14 +84
SAl:l(: f:l‘l’:z 107000 22 27 5
South of Project 1060+00 - aal 2
Area® 1050+00 -24 -12 -36
1040+00 - -16 -

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

2. 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. NAVDS&S) 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

Area Pre-Con (June 2012) to | Post-Con (May 2013) to | Pre-Con (June 2012) to

: ] Post-Con (May 2013) April 2014 April 2014
Designation Average Change (ft.)
North Topsail Beach
Inlet Shoreline - +180 -

(1165+00 — 1163+00)

Phase 1 — Inlet
Influenced Area +196 -233 -37
(1160+00 — 1145+00)

Phase 1 — Beach Fill

Performance Area +97 -32 +65
(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 long-
term 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

Pre-Con (June Post-Con (May Pre-Con (June
Area Station 2012) to Post- 2013) to April 2012) to April
Designation No. Con (May 2013) 2014 2014)
(ft.) (ft.) (ft.)
North Topsail 1170+0 - -11 -
Beach Inlet 1165+00 - +272 -
Shoreline 1163+00 - +88 -
Phase 1 1160+00 +149 -269 -121
Inlet Influenced 1155+00 - -246 -
Area 1150+00 +243 -196 +47
1145+00 - -145 -
1140+00 +174 -117 +57
ponase L 1130+00 1139 38 101
Performance 1120+00 +100 -8 +91
Area 1110+00 +88 -5 +82
1100+00 +61 -16 +45
1090+00 +16 -4 +12
. 1080+00 -17 +6 -10
Adjacent 1070+00 2 21 19
E
Area 1050+00 -40 -2 -41
1040+00 - +9 -

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

The calculations performed to measure the volumetric change from the May 2013 post-
construction 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

As-Built (Jan 2013) to Post-Con (May 2013) Pre-Con (June 2012) to

Area Post-Con (May 2013) to April 2014 April 20149
Designation
(cy) (cy/If) (cy) (cy/1f) (cy) (cy/f/yr.)
North Topsail Beach
Inlet Shoreline +1,033 +1 +36,873 +110 - -

(1165+00 — 1163+00)

Phase 1 — Inlet
Influenced Area +176,313 +103 -123,470 -74 +19,015 +6
(1160+00 — 1145+00)

Phase 1 — Beach Fill
Performance Area +370,889 +67 -98,003 =22 +212,933 +20
(1145+00 — 1090+00)

Adjacent Shoreline

S"“ﬂf:r’efal(’{"Je“ +19,4060 | +7® 3,177 + 22,369 +3

(1090+00 — 1040+00)

('] 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/If 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/If or a rate of -81 cy/If/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
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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/If 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/If 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/If/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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Table 7 — North Topsail Beach Volume Changes

Station As-Built Post- Post-Con (May 2013) to Pre-Con (June 2012) to
No. Construction (Jan. 2013) April 2014 April 2014
(cy/H® (cy/lf) (cy/If)

1165+00 - +133 -

1163+00 +1 +87 -

1160+00 +88 -58 -18
1155+00 +101 -97 -4

1150+00 +115 -81 +27
1145+00 +101 -61 +30
1140+00 +102 -45 +34
1130+00 +85 -22 +56
1120+00 +52 -7 +41
1110+00 +51 -5 +42
1100+00 +54 -12 +29
1090+00 +35 -5 +22
1080+00 -3 +3 0

1070+00 +10 +3 +13
1060+00 -1 +6 +5
1050+00 0 -14 -14
1040+00 - -6 -

1. 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 as-
built 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. NAVDS88 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 1-
year 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.

14
COASTAL PLANNING & ENGINEERING OF NORTH CAROLINA, INC.



Table 8 — Volumetric Changes in the Realigned Channel

Station Pr(?-Con to Post-Con 1-Year Post-Con Post-Con to Post.-Mon
No. (April 2012 to Jan. 2013) | (Jan. 2013 to Jan. 2014) | (Jan. 2013 to April 2014)
(cy/1f) (cy/1f) (cy/1f)
0+00 -82 -10 -39
2+00 -95 9 -51
4400 -141 50 73
6+00 -166 45 171
8+00 -199 64 171
10+00 -227 75 167
12+00 -285 156 216
14+00 -294 159 179
16+00 -302 129 172
18+00 -304 133 140
20+00 -271 105 121
22+00 -266 165 189
24+00 -188 173 183
26+00 -114 147 200
28+00 -62 98 169
30+00 -21 94 123
32+00 +8 25 12
34+00" +11 64 34
Total (cy) -592,000 +334,400 +448,000

1. 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 Predicted Shoal Volumes Calculated Shoal Volumes
Construction (cy) (cy)
1 286,000 334,400
2 171,000 -
3 105,000 -
4 65,000 -
4-Year Total 627,000 -

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. NAVDS88
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. NAVDS&S8. The channel depths range from -10 ft. to -19.5 ft. NAVDS8S (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 re-
configure the ebb shoal similar to the 1988 position as shown in Figure 4.

16
COASTAL PLANNING & ENGINEERING OF NORTH CAROLINA, INC.



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. Northing Easting Azimuth (°)
0+00 289,104.1 2,500,601.0 240
5422 288,895.7 2,501,077.5 215

10+00 SW 288,722.9 2,501,524.2 192

10+00 SE 288,722.9 2,501,524.2 145
20+00 289,297.5 2,502,343.6 145
30+00 289,871.1 2,503,162.8 145
40+00 290,444.6 2,503,981.9 145

Coordinates Reference North Carolina State Plane Zone 3200 NAD 83 ft.
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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. NAVDS8S) contour on the landward side and the -10 ft. NAVDS88 contour on the
seaward side. The -10 ft. NAVDS88 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. NAVDS8S8) and
-10 ft. NAVDS88 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.
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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. NAVDS88 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. NAVDS88 contour advanced seaward by approximately
400 ft. between May 2013 and April 2014. The changes in the -10 ft. NAVDS88 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. NAVDS88
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. NAVDS88 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.
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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. NAVDS88 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. NAVDS8S) 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

Historic Trend | Pre- to Post-Con . .
Station (Aug. 2005 - | (Oct. 2012 - May | V1Y Z)18 - April | Oct. 2072 - April
No. Oct. 2012) 2013) (ft./yr.) (ft./yr.)
(ft./yr.) (ft./yr.) YT YT
50+00 +4.5 -16 +3 -5
60+00 -9 +43 +10 +23
70+00 -14 +46 0 +19
80+00 -19 +5 +2 +3
90+00 -23 N/A +11 +6
Annual Avg.
(Ft/yr) -12 +20 +5 +9

1. (+ 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

Historic Trend | Pre- to Post-Con . .
Station (Aug. 2005- | (Oct. 2012 - May | 2Y 2(2)33 ; Al (DB zg(l)i‘; April
No. Oct. 2012) 2013) (ft./yr.) (ft/yr)
(ft./yr.) (ft./yr.) YT R

50+00 +7 -2 -25 -16
60+00 -5.5 +19 +5 +11
70+00 -13 +37 +3 +17
80+00 -18 +6 +14 +11
90+00 -19 N/A +12 -2

Annual Avg.

(ft./yr.) -10 +15 +2 +4

1. (+ 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

HlStOrll:lc A(;mual Oct. 2012 to Post- Post-Con Oct. 2012 to
Station Aug.rZe(I)IOS o Con (May .2013) POST-Mon
No. Oct. 2012 (May 2013) to April 2014 |  (April 2014)
(cy/lflyr)
50+00 13 %) oY oE
60+00 1 ey 5 3
70+00 -9 +50 9 15
80+00 12 +6 +14 +11
90+00 -13 N/A 15 0
Annual Average
(ey/If/yr) -4 +22 0 +5

The volumetric analysis compared the changes between the Oct. 2012 and April 2014 surveys
and calculated an average change of +8 cy/If or an annual average change rate of +5 cy/If/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/If 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/If 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. NAVDSS, ranging from -10 ft. to -19.5 ft. NAVDS88. 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. NAVDS88 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. NAVDS&8 and -20 ft.
NAVDSS8 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
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APPENDIX E

SUMMARY OF MEAN HIGH WATER (MHW) LOCATIONS



Table 1 — Survey Control for Onslow Beach

Profile Easting Northing | Azimuth Apé‘i 2+011.: ﬁf‘?ﬁ;{fﬁ‘ggw
0+00 2,500,601.00 | 289,104.10 240° 491.0
5+22 2,501,077.50 | 288,895.70 215° 558.7

10+00 SW | 2,501,524.20 | 288,722.90 192° 501.8
10+00 SE | 2,501,524.20 | 288,722.90 145° 410.4

20+00 2,502,343.57 | 289,297.45 145° 560.9
30+00 2,503,162.80 | 289,871.10 145° 438.7
40+00 2,503,981.91 | 290,444.63 145° 303.0
50+00 2,504,801.06 | 291,018.21 145° 202.1
60+00 2,505,620.21 | 291,591.79 145° 197.3
70+00 2,506,439.36 | 292,165.36 145° 223.6
80+00 2,507,258.52 | 292,738.94 145° 265.2
90+00 2,508,077.67 | 293,312.51 145° 292.2

1. Coordinates Reference NC State Plane NADS&3 ft.
Table 2 — Survey Control for North Topsail Beach

Profile Easting Northing | Azimuth Apé‘i 2:)11.: ﬁf‘?ﬁ;gﬁ‘ggw
1170+00 | 2,498,578.40 | 287,875.00 90° 153.5
1165+00 | 2,498,582.32 | 287,219.68 90° 672.3
1163+00 | 2,498,583.99 | 286,929.08 90° 463.7
1160+00 | 2,498,586.24 | 286,564.36 130° 130.6
1155+00 | 2,498,174.95 | 286,232.66 135° 100.9
1150+00 | 2,497,763.00 | 285,901.00 135° 110.7
1145+00 | 2,497,274.34 | 285,679.04 139° 154.8
1140+00 | 2,496,785.00 | 285,457.10 139° 175.8
1135+00 | 2,496,316.35 | 285,255.20 145° -
1130+00 | 2,495,847.70 | 285,053.30 145° 212.7
1125+00 | 2,495,378.10 | 284,850.85 150° -
1120+00 | 2,494,908.50 | 284,648.20 150° 226.1
1115+00 | 2,494,471.70 | 284,421.30 150° -
1110+00 | 2,494,034.90 | 284,194.20 150° 209.1
1105+00 | 2,493,595.06 | 283,946.33 150° -
1100+00 | 2,493,155.20 | 283,698.50 150° 203.4
1095+00 | 2,492,713.91 | 283,467.27 150° -
1090+00 | 2,492,272.60 | 283,236.10 150° 230.6
1080+00 | 2,491,406.50 | 282,735.00 150° 211.0
1070+00 | 2,490,531.60 | 282,253.20 150° 174.8
1060+00 | 2,489,653.30 | 281,776.90 150° 165.0
1050+00 | 2,488,784.60 | 281,282.40 150° 159.5
1040+00 | 2,487,919.90 | 280,782.70 150° 126.8

1. Coordinates Reference NC State Plane NAD 83 ft.
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+ &7 - Stuart Turille

Daniel Tuman, Mayor
Town Manager

Tom lLeonard, Mayor Pro Tem

Aldermen:
Suzanne Gray Carin Z. Fauikner, MPA
Don Harte Town Clerk

Richard Macartney
Richard Peters

STATE OF NORTH CAROLINA
ONSLOW COUNTY

CLERK'S CERTIFICATION

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

RESOLUTION 2014-13 - Preliminary Assessment Resolution
Beach Erosion Control and Flood and Hurricane Protection Works

North End Sand Bag Revetment

RESOLUTION 2014-16 - Assessment Resolution
Beach Erosion Control and Flood and Hurricane Protection Works

North End Sand Bag Revetment

EXCERPT FROM BOARD OF ALDERMEN REGULAR MEETING MINTUES
November 6, 2014 (Draft — not approved yet)
Public Hearing — Preliminary Assessment Resolution for Beach
Erosion and Flood and Hurricane Protection Works, North End
Sand Bag Revetment

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 12" day of November 2014,

RTSLALIL F7 PO
. '
Sy

Carin 7. Faulknkr ) - 1‘

Town Clerk S ) S
[(SEAL)
[ AR
2008 Leggerhead Court Phone (910) 328-1349
North Topsail Beach, NG 28460 ntbnc.org Toll Free: (800) 687-7092

Fax {910} 328-4508




Stuart Turille
Town Manager

Daniel Tuman, Mayor
Tom Leonard, Mayor Pro Tem

Aldermen:
Suzanne Gray Carin Z. Faulkner, MPA
Decn Harte Town Clerk

Richard Macartney
Richard Peters

RESOLUTION 2014-13

PRELIMINARY ASSESSMENT RESOLUTION

BEACH EROSION CONTROL AND FLOOD AND HURRICANE PROTECTION WORKS
NORTHEND SAND BAG REVETMENT PROJECT

WHEREAS, the area north of the Topsail Reef Condominiums in North Topsail Beach has experienced
inordinate etosion and has placed homes and public infrastructure north of Topsail Reef in imminent danger requiring
interim erosion response measures until such tine the New River Inlet can be maintained and the relocated channel
begins to have a positive impact on the condition of the shoreline; and

WHEREAS, the Town of North Topsail Beach intends to undertake a sand bag revetment project on the north
end of Topsail Island to provide temporary erosion protection for the residential ocean front structures north of the
Topsail Reef Condoininiums and to provide some flood protection to a portion of New River Inlet Road north of Port
Dirive; and

WHEREAS, the proposed sand bag revetment would begin at the existing “super-sized” sand bag revetment at
Building #1 of the Topsail Reef Condominiums and extend 1,450 feet parailel to the existing shoreline and 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; and

WHEREAS, North Carolina General Statute 160A-238 gives municipalities the authority to make special
assessments against benefited property for all or part of the costs of acquiring, constructing, reconstructing, extending,
or otherwise building or improving beach erosion contrel and flood and hurricane protection works,

NOW, THEREFORE, BE IT RESOLVED by the Board of Aldermen of the Town of North Topsail Beach,
North Carolina:

I} That, in light of the threatened state of the property and infrastructure, the above mentioned Project is found to
be sufficient and desirable in all respects.

2) As provided in North Carolina General Statute 160A-238, special assessments for beach erosion control and
flood and hurricane protection works will be imposed as follows, by way of:

a. An assessment shall be made on the basis of frontage abutting on a beach or shoreline protected or
benefited by ihe ;project, at an‘equal rate per foot of frontage.

b. The properties with frontage abutting the project that will be benefitted by the Project have been identified
as properties having the Onslow County Parcel identification numbers (PARID): 027899, 044407,
028000, 044408, 044409, 033556, 035832, 044410, 002201, 002202, 002200, 002199, 002198, 002197,
002196, 002195, 042613, 002194, 015866, 042612, 015864, 042746, 008559, 033884, 010292, 042745,
034795, 018022, 041856, 030654, 034334, 005654, 042744, 001574, 034336, 034337, 001572, 001571,
034338,

¢. The estimated high-end cost of the project is $2.3 milfion,

2008 Loggerhead Court Phone {910} 328-1349

North Topsail Beach, NC 28460 ntbnc.org Tolf Free: (800} 687-7092
Fax (910) 328-4508
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Page 2 of 2 Town of North Topsail Beach

Resolution 2014-13
October 15, 2014

3) That fitty percent (50%) of the cost of said Project will be hereatter assessed upon the properties receiving the
improvements as follows:

a.

The total cost shall be levied based upon the frontage abutting on the beach protected or benefited by the
project, at an equal rate per foot of frontage per N.C.G.S. 160A-238.

The Town will assess fifty percent (50%) of the cost of the project. This assessment will be assessed to
the property owners in five (5) annual installments.

The “Assessment Roll” will be prepared identifying owners of those properties with frontage abutting the
Project in compliance with N.C.G.S. 160A-227, briefly describing their lot, parcel or tract of land
assessed, the basis for the assessinent, the amount of each assessment, the terms of payment, and any
discounts.

Interest shall be set at three and one-half percent (3.5%) per annum.
The assessed property owner has the option to pay all of their total assessment in one (1) payment without

incurring interest, This payment must be paid within 30 days after the publication of the notice that the
Assessment Roll has been confirmed.

4) That because of the emergency nature of the project, none of the assessments for the properties with frontage
abutting on the Project described herein shall be held in abeyance.

5) That the assessments for the properties with frontage abutting on the Project provided herein shall be payable
based upon one of the following methods;

a.

b.

In cash; or

If any property owner shall so elect and give notice of the fact to the Board of Aldermen in accordance
with Chapter 160A, Sections 232 and 233 of the General Statutes of Notth Carolina, he shall have the
option and privilege of paying the assessment in five {5) equal annual installinents, said instaliments to
bear interest at the rate of three and one-half percent (3.5%) per annum, upon confirmation and publication
of the assessment roll,

6) That a Public Hearing on the matters covered in this preliminary resolution shall be held at the next regular
meeting of the Board of Aldermen on November 6, 2014 at 6:30 p.m. in the Town Hall Meeting Room
located at 2008 Loggerhead Court North Topsail Beach, N.C, 28460, which is three weeks frown the date of the
adoption of this resolution.

Adopted this the 15™ day of October 2014, D ‘\PM

fas

Seal)., 120 o

Daniel Tuman, Mayor

A ATTEST:

Pt A
,":'!:'J Om—-—e‘,?m
foy

S Carin Z. Faulkner, To{yh Clerk
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Danief Tuman, Mayor
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Tom Lecnard, Mayor Pro Tem

Aldermen:
Suzanne Gray Carin Z. Faulkner, MPA
Don Harte Town Clerk

Richard Macartney
Richard Peters

RESOLUTION 2014-16

ASSESSMENT RESOLUTION

BEACH EROSION CONTROL AND FLOOD AND HURRICANE PROTECTION WORKS
NORTH END SAND BAG REVETMENT PROJECT

WHEREAS, the area north of the Topsail Reef Condominiums in North Topsail Beach has experienced
inordinate erosion and has placed homes and public infrastructure north of Topsail Reef in imminent danger requiring
interim erosion response measures until such time the New River Inlet can be maintained and the relocated channel
begins to have a positive impact on the condition of the shoreline; and

WHEREAS, the Town of North Topsail Beach intends to undertake a sand bag revetment project on the north
end of Topsail Island to provide temporary erosion protection for the residential ocean front structures north of the
Topsail Reef Condominiums and to provide some flood protection to a portion of New River Inlet Road north of Port
Drive; and

WHEREAS, the proposed sand bag revetment would begin at the existing “super-sized” sand bag revetment at
Building #1 of the Topsail Reef Condominiums and extend 1,450 feet parallel to the existing shoreline and 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; and

WHEREAS, North Carolina General Statute 160A-238 gives municipalities the authority to make special
assessments against benefited property for all or part of the costs of acquiring, constructing, reconstructing, extending,
ot otherwise building or improving beach erosion control and flood and hurricane protection works.

- NOW, THERETFORE, BE IT RESOLVED by the Board of Aldermen of the Town of North Topsail Beach,
North Carolina:

1} That, in light of the threatened state of the property and infrastructure, the above mentioned Project is found to
be sufficient and desirable in all respects.

2) As provided in North Carolina General Statute 160A-238, special assessments for beach erosion control and
flood and hurricane protection works will be imposed as follows, by way of:

a. An assessment shall be made-on the basis of frontage abutting on a beach or shoreline protected or
benefited by the project, at an equal rate per foot of frontage.

b. The properties with frontage abutting the project that will be benefitted by the Project have been identified
as properties having the Onslow County Parcel identification numbers (PARID): 027899, 044407,
028000, 044408, 044409, 033556, 035832, 044410, 002201, 002202, 002200, 002199, 002198, 002197,
002196, 002195, 042613, 002194, 015866, 042612, 015864, 042746, 008559, 033884, 010292, 042745,
034795, 018022, 041856, 030654, 034334, 005654, 042744, 001574, 034336, 034337, 001572, 001571,
034338.

c. The estimated high-end cost of the project is $2.3 million,

2008 Loggerhead Court Phone (910) 328-1349

North Topsail Beach, NC 28460 ntbnc.org Tolt Free: (800) 687-7092
Fax {910} 328-4508
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Page 2 of 2 Town of North Topsail Beach

Resolution 2014-16
November 6, 2014

3) That fifty percent (50%) of the cost of said Project will be hereafter assessed upon the properties receiving the
improvements as follows:

a.

The total cost shall be levied based upon the frontage abutting on the beach protected or benefited by the
project, at an equal rate per foot of frontage per N.C.G.S. 160A-238.

The Town will assess fifty percent (50%) of the cost of the project. This assessment will be assessed to
the property owners in five (5) annual installments.

The “Assessment Roll” will be prepared identifying owners of those propeities with frontage abutting the
Project in compliance with N.C.G.S. 160A-227, briefly describing their lot, parcel or tract of land
assessed, the basis for the assessment, the amount of each assessment, the terms of payment, and any
discounts.

Interest shall be set at three and one-half percent (3.5%) per annum.

The assessed property owner has the option to pay all of their total assessment in one (1) payment without
incurring interest. This payment must be paid within 30 days after the publication of the notice that the
Assessment Roll has been confirmed.

4) That because of the emergency nature of the project, none of the assessinents for the properties with frontage
abutting on the Project described herein shall be held in abeyance.

5) That the assessments for the properties with frontage abutting on the Project provided herein shall be payable
based upon one of the tollowing methods;

a.

b.

In cash; or

If any property owner shall so elect and give notice of the fact to the Board of Aldermen in accordance
with Chapter 160A, Sections 232 and 233 of the General Statutes of North Carolina, he shall have the
option and privilege of paying the assessment in five (5) equal annual installments, said installments to
bear interest at the rate of three and one-half percent (3.5%) per annum, upon confirmation and publication
of the assessment roll.

6) That a Public Hearing on the matters covered in the preliminary resolution was held on November 6, 2014 at
6:30 p.m. in the Town Hall Meeting Room located at 2008 Loggelhead Court North Topsail Beach, N.C.

28460, which is three weeks after the date of the adoption of th

Adopted this the 6™ day of November 2014. \

reliminary resolution,

o] Wi

Daniel Tuman, Mayor

ATTEST:

C,Cbk—w 2 WY‘Q\.@_\ﬁ

Carin Z. Faulkner, Chwn Clerk
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Winner of 20714 Best Resiored Beaches Award

Board of Aldermen
Regular Meeting
Minntes
Thursday, November 6, 2014
6:30 P.M.*

Aldelmen Suzanne Gray,
n Edes, Town Manager

PRESENT: Mayor Daniel Tuman, Mayor Pro Tem Tom Le
Don Harte, Richard Macartney and Richard Peters, Town At
Stuart Turille and Town Clerk Carin Faulkner.

I. CALL TO ORDER: Mayor Tuman called th meeting to order at 6:

1L INVOCATION: Mayor Tuman gave thé invocation.

111 PLEDGE OF ALLEGIANCE; Mayor Tuma
Allegiance.

d.those present in the Pledge of

Iv. APPROVAL OF AGENDA:
s Mayor P10 Tem

V.
*There are attachments to these minutes.
2008 Loggerhead Court Phane (910} 328-1349
North Topsail Beach, NC28460 ntbne.org Toll Free: (800) 687-7092

Fax (910) 328-4508
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Town of North Topsail Beach
Board of Aldermen Meeting Minutes
November 7, 2014

Citizens made the following comments:

Cinda Sullivan of 2344 New River Inilet Road - Ms. Sullivan made comments in favor
of the sand bag project. She said she is willing to pay the assessment to save her home.
She loves her house and wants to keep her house. She said it is fortunate that the Town is
pitching in. She said that individually, the homeowners cannot save one house, not one.

John Matthews of 2376 New River Inlet Road - Mr, M: thews said he has lived here
for 17 years and has seen a lot of erosion. He commented that‘there is not much tinie lefl
f01 the houses He desmibed the amount of sand 1 der his house. Hc said that there

g ﬁe houses are sinking and that it’s just a matter of a storm
we are all here because of the beach, every property owner his here
ach, She asked the Board to conmdel a graduated assessment that

Frances Krusheluisky of 2276 New River Inlet Road — Ms, Krushelnisky said that she
ives further south of some of the other homes but described the cables and wires that are

now becoming exposed near her home and it is now a safety issue. She said that she has
owned the home since 2001 so she used to have a row of houses in front of her. She said
she agrees with the state of emergency. She said that the timeline that the Town Manager
presented is not fast enough. She said when people come to the notth end and see what it
looks like they are shocked.

Y




Page 3 of 7 Town of North Topsail Beach
Board of Aldermen Meeting Minutes
November 7, 2014

s Alderman Gray made a motion to close the public hearing. Mayor Pro
Tem Leonard seconded the motion. The motion passed unanimously.

e There was discussion about the resolution, the uniqueness and urgency
of the situation, and about whether the Mayor should declare a State of
Emergency.

¢ Mr. Edes said given the legal hurdles for the variance, he advises that
if the Town dccides to declare a State of Emergency that it is not in
licu of the sand bag project. He said if the resolution passes tonight
the Town can still declare a State of Emergency

¢ Mayor Tuman said he did not think the State of Emergency is going to

speed up. the constructlon of the sa d baj etment., He said that it

that the North Topsail Beach
2014-16, Resolution for Beach
icane Protection Works, North

1 =ade a motion to open the public hearing,
Gray “seconded the motion. The motion passed

Ald man Gray made a m0t10n to close the public hearing. Alderman

Macartney scconded the motion. The motion passed unanimously.

Alderman Macartney made a motion to adopt Ordinance 2014-11 as

presented and recommended by the Planning Board. Alderman Harte

cconded the motion.

#" There was discussion.

e The motion failed 3 to 2 Aldermen Gray and Macartney voting in
favor,

e There was discussion.

¢ Mayor Pro Tem Leonard made a motion to recommend that the
Planning Board re-examine the sign ordinance (Sec. 8.04.02) and

consider reducing the size of signs allowed from 32 square feet to 18

square feet. Alderma