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Science Panel:

The CR@resented three tasks to the Science Panel:

1) Develop inlet shoreline change rate calculation methodology

2) Reevaluate points along the oceanfront shoreline where inlet processes are the
dominant influence over shoreline position

3) Present results at CR@eeting



Executive Summary

The first North Carolina Inlet Hazard Areas (IHA) were developed in 1978 to recognize that
shorelines adjacent to inlets are more dynamic than those along the oceankbttite time, the

novel shoreline analysis methodologyedsthe historic migration of inlet shorelines along the
coast to define IHASSince that time, research has shown that in addition to inlet migration, the
oscillations of ocean shoreline adjacent to the inlet are also a significant threat to development.
Forty years later some of the inlets have significantly chang&everal inlets (Mad Inlet, Old
Topsail Inlet, and New/Corncake Inlet) have closed completely with little chance of reopening.
Others (New Topsail and Shallotte Inlets) have moved outsiddinhites of the original IHA
boundaries. In 2004, the Science Panel on Coastal Hazards began working on revising the IHA
methodology which ledto initial recommendations in 201Most recently in 2016, the Panel

was retasked by th&lorth CarolinaCoastal Reources Commission to develop an inlet shoreline
change rate calculation methodology and update the IHAs.

Inlet shorelines behave differently than oceanfront shorelines not influenced by idlktmugh
dynamic and locally unique, most inlets can besifaedd as eithemigratingin the net longshore
sand transport directiongscillatingaround a general locatigor both. The shorelines inside the
inlet, between the two islands, can migrate much faster than most other landfdew. Topsail
Inlet has bea moving south approximately 90 feet per year since the 19BGson Inlet was
moving at 365 feet per year before it was relocated and stabilized.

Inlet oscillations occur both directly on the inlet shoreline, between the two islands, and on the
ocean sheelines near the inletThe locations of the inlet shorelines and the width of the inlet

are constantly modified by changes in wave height/direction, storms and other fadto2013

2014, Tubbs Inlet between Sunset Beach and Ocean Isle Beach widened from around 560 feet to
more than1700 feet, widening by a factor of 3 in less ttzayears.The inlet width has since been
narrowing and is likely to return to its previous width.

Oceanfron shorelines near inlets have loftgrm erosion rates approximately 5 times greater
than other oceanfront shorelinedluch larger oscillations in the oceanfront shoreline near inlets
can also occur over several yeansdecades.These fluctuations are mosgiften caused by
movements in the primary ebb chann#roughthe offshore barAs the channel moves closer

to one island, sections of that shoreline accrete while the other island erodes near the inlet.
When the channel shifts by natural processes or died, the oceanfront process reversése

island previously losing then gains, while the other side of the inlet loses what it previously gained
and sometimes moreThe oscillations may not contribute to the lot&ym erosion rate but can

be a shoriterm threat to coastal development.

In 2010, the Panel developed draft IHAs for each of the developed ifatdic comments
criticized the effort in part becausthen-present IHA rulesvere not appropriate for the much
larger redefined areas Alsq no propo®d rule changesvere presentedto accompany draft
boundary updatesThe2010drafts were also criticized because of the increased size of the draft
IHAs and the fact that inlet risk within the areas varied considerabiycomparison, when



defined as a siple box along the shoreline, the Ocean Erodible Area (OEA) component of the
Ocean Hazard Area (OHA) is like the Hi#wever, the published erosion rates within the OHA
identify the relatively higher risk closer to the shoreline.

In response to the puldicomments on th€010IHA drafs, the panel developed the Inlet Hazard
Area Method (IHAM) to define the IHA and to identify two risk lines that are calculated similarly
G2 GKS / w/ QAwakfom inl¥ts, thit exisfird) ®egetation line can be awigatlicator

of the longterm erosion trend offering several advantages in defining the Ocean Hazard Area.
However, themigrations andscillations near the inlets makke vegetation line too volatiléo

be an effectivemanagement toolA primary findingof this report is thatthe vegetation line is

not a reliable reference feature focertain management purposesear inlets The dynamic
oscillations near inlets were found to be better represented by a fikdyridVegetation Line
based on the most landavd limits of all vegetation lines over the study peridtie Science Panel
recommends iked IHAdevelopment boundaries,ke the Static Vegetation and Development
lines used fofarge-scale (>300,000 cubic yardsach nourishment projects

The IHAM defias the landward limit of the IHA by multiplying $@arstimes the annual inlet
shoreline erosion ratemeasued landward from theHybridVegetation LineThis calculation is

like that already applied in defining the landward limit of the Ocean Erodible Area and Ocean
Hazard Area outside the IHA.second line, the 3¥ear Risk Lindas been mappedimilarly to

the minimum oceanfront setback distance oftdfes the erosion ratéor identifying highesrisk
areas. Because inlet shorelines behave differently than smalet areas, there are several
important differences in how the erosion rates are measured and how they are applied in
mapping compared to the neimlet shorelines:

1 Thealongshore boundary of the IHA is identified by an increase in shoreline change
variability compared to adjacent shorelitieat isnot influenced by the inlets.

1 The erosion rates were analyzed using linear regression, a statistical method that takes
advartage of the growing database of North Carolina shorelinesthatibetter reflects
the dynamic nature of inlets (rather than the endpoint method used in the OEA).

1 Time periods for analysis were selected on an tbieinlet basis, based on the available
shoreline images that best represented the recent history of the inlet shoreline.

1 The IHAM assumes homogeneous, erodible sedimdmtgeas where the IHAM does not
reflect the influence of underlying geology and dune topography, the Panel used
professionajudgement and their knowledge of each inlet to aid in the delineation of the
landward IHA boundary.

¢CKS YIFILA Ay GKAA NBLER2NI LINBaSyild GKS tlFySfQa
shorelines where the inlet risk is equal or more important han the longterm erosion and

storm impacts Because inlet oscillations make the existing vegetation line a poor indicator of
future conditions, the proposed boundaries are fixed relative tolybridVegetation LineThe
Science Panel on Coastal Hazast®mmends that the CRC considgrdatingsubsequent IHA
boundates every five years, to coincide witlpdates tooceanfront erosion rateand Ocean
Erodible Area boundas This2019report is submitted as a replacement for the 2010 report on

the pi y Sréc@ndmendations.



1.0Introduction

Ocean and inlet shorelines represent the dynamic interface between sea and Idaet
shorelines are constantly movinghder the combined and powerful influences of nature (tide,
wind, current and waves) anéngineering practices (dredging, beach nourishment, inlet
closure/relocation, erosion control structuregjidal inlets are an importar@nddynamic feature

of barrier island coasts. Thegpnnect ocean to sound, promote habitat, facilitate navigation,
improve water qualityand support recreation. Inlets may opeand close or migrate with the
alongshoresedimenttransport Althoughinlets areeachlocally uniquethey can be separated
based on dynamics some inlets migratelongthe coastwhile others oscillate back and forth
around a central positianin someinstances,an inlet will oscillate over the shorterm as it
migrates over the longerm.

1 Migrating Inlets move alongshore with the prevailing longshore curreamid sand
transport, persistentlyaccretingon one side andorcing the other inlet shoreline to
erode. Migration rate will vary with the conditions and may reverse in direction

1 Oscillating Inletsan be identified by a muljrear reversing pattern of erosion on one side
and accretion on the otherOver a period of yearsr decades the erosion patterns may
reverse.What was previously eroding recovers while the previous accretion disappears.
Oscillatiors are most often caused by shifts in the alignment of the channel through the
offshore bar as it naturally oscillates from one side of the inlet to the oterOscillating
Inlet remains irthe same generdbcationbecause of various reasgnshich may inclue
a natural balance in sediment transport, underlyimgology scoured by relic river
channels or manmadéredging

These migrations and oscillations affect not only the inlet shorelines between the two islands but
also oceanfront shorelines near the inleg®@metimes seemingly distant from the inl®rimary
AyTtdzSyO0Sa 2y (GKS 2 0S| y T NER shdalahdXdB dyiakis locatlonsS 2 T
of the tidal channel¢hroughthe bar.In generalthe ocean shorelines near the inlets have higher
longterm erosion rates than other ocean shorelinesananalysis of th&CM70-yearshoreline
database Rogers (2015¢xamineal shoreline change rates inside and outside P&ne® draft

Inlet Hazard Area (IHA)boundaries statewideOfb 2 NIi K/ BIN®ilesiof sh@eling 77
percentof the shorelinewasoutside the IH&and 23 percentvithin. Thenon-inlet oceanfront
shorelines were eroding at a median rate®® feet peryear, while the inlet shorelines were
eroding at4.3 feet peryear, orapproximatdy five times fasterthan the noninlet oceanfront
Ocean inlet systemare highlydynamic balancesvith waves and currents attempting to fill the

gap in the islandsbeing opposed bydaily tidal currens and periodic storms attempting to
enlargethe openng.

One way to appreciate just how dynamic inlets are is to examine their movement through time.
While difficult to stow in aprint report, it is easy to visualize online using the historic inlet atlas
animation developed by North Carolina Sear@randavailable using the following link

https://ncseagrant.ncsu.edu/prograrareas/coastahazards/inletatlas/



https://ncseagrant.ncsu.edu/program-areas/coastal-hazards/inlet-atlas/

Shorelines inside the inlet can migrateuchfasterthan othe oceanfrontshorelinesNew Topsail
Inlet has beemmigrating south at around 90€et per year since the 19309viason Inlet was
migratingat 365 £et peryear before it was relocated and stabilized2002 Inlet shorelines also
oscillatemuch faster thamon-inlet shorelinesin 20134, Tubbs Inlet between Sunset Beach and
Ocean Isle Beach widened from around 560 feehtwe than1700 feet, widening by a factor of
3 in less than two yeard.he inlet width has since been narrowing and is likely to retorist
previous width.Theseoscillatiors do notnecessarilyncrease thdongterm erosion rate but still
add to the shoriterm risk to developmentThe IHA is designed to identify these dynamic inlet
areas.

1.1 Egablishment of Inlet Hazard Areas

The establishment of Areas of Environmental Concern (AS@sithorized under the NC Coastal

Area Management Act (CAMA) of 1974 (GS 113A) forms the foundation of the North Carolina

[ 2FadGrtf wSaz2dz2NOSa / 2YYAAAaAA2Y Q& ostavdévélopmis NY A G G A
Rules defire the OceanHazardAreaAECincluding three componentdl) Gean Erodible 2) Inlet

Hazard and 3) UhvegetatedBeach (NCACL5A 07H.030% TheInlet Hazard Area (IHA) AEC is
RSTAYSR Fa f20F0A2ya tdédsion, fnddiNgGandStherd&iGeise dffécls @ dzf
2F alyRX 6AYRZI YR 6 GSN) 0SOl dzaS ENEACII&AS A NJ LI
07H.0304(X

The IHAmapsin use todayare based onanalysis byPriddy and Carraway (1978)hey utilized

aerial photograhs spanning 1940 through 197%@ analyze 23 inlets, of whictP are still active.

The number of photos at each inlet ranged fr@o 32. Measurements were made on the
photos themselvesvith a spatial resolution of 30@é& alongshore An inlet shorelinechange

rate was computed usinigoth linear and quadratiequationsto determine the besfit shoreline
change rate foeach inlet Alandward limit to the IHA was establishatithe point wherethe 1%
chance that shoreline positiowould exceed the déned hazard area at any time withithe
decade (1978.988). At inlets where the regression methods could not be yséd IHA
boundaries were establishdaly using the methods of Fisher (1962, 196Y)mapprevious inlet
territory. IHAboundaries were not desigted for Masonboro Inlet, Drum Inlet, the southwestern
side of Ocracoke Inlet, and Oregon Inlet because they were excluded from requirements listed in
the NC Coastal Plan (NC Department of Natural Resources and Community Development, 1977).
Thelnlet Hazad Areas developedor the 19 developed inlets ithe studyby Priddy and Carraway
were presented to the CRC as IHA boundary recommendations and adopted inMi@@9.
amendments followed in 1981.

In 1998, he CRC Science Paoe Coastal Hazardgentified the need taipdatethe methodology
for defining the IHA (Oct 21, 1998 Science Panel meeting minates)n their shortterm
recommendations to the CRC (Fisher, 1998)ed

Inlet Hazard Areas are coastal zones that are especially vulnerable to migration,
erosion, flooding, and other adverse effects of sand, wind, and water because of
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there are distinct differences in the history and behavior of inlets in different

coastal compartments of the state. Current Inlet Hazard Areas are based upon

original studies conducted over twenty years ago. The Inlet Hazard Areas need

revision to incorporate pdated knowledge.

The Panel recommends that the delineation of the Inlet Hazard Areas be revised
after a review of sitespecific studies of each inlet by a group of experts. The hazard
zone delineation shall consider such factors as previous inlet tgrréiucturally

weak areas along migration pathways, unusually low and narrow sections of
barriers prone to breaching, external influences such as jetties and channelization,
and increased erosion extending along adjacent shorelines.

Laterresearchhasshownthat in additionto inlet migrationaddressedn the originallHAanalysis,
the oscillationsin the oceanshorelineadjacentto the inlet havealsobeena significantthreat to

development(Cleary1999).After 40 yearssomeof the inlets significantlychangedThreeof the

tidal inlets from the 1978 study have closed naturally: Mad Inlet, Old Topsail Inlet and

New/Corncakelnlet. New Topsailand Shallotte Inlets have moved outside the limits of the

originall[HAboundaries. Little Riverinlet, locatedin SouthCarolingust over the SC/NMorder
hassincebeenstabilizedandno longerrequiresan IHAfor the NCside.

In 2004, the Science Panel on Coastal Hazards began working on revising the IHA methods leading
to initial recommendation®y DCM to the GRn 2010.This effort stallechfter extensivepublic
comment in part becauseexisting IHA rulesvere perceived as beingverly restrictive in the
largerredefined areasPublic commerdgon the 2010draft alsoquestionedthe increasedHAsize
andraised concernshat inlet risk within thelHAvaried considerablyThe Science Panel, DCM

and CRC have agreed that IHA rules should be revised to better accommodate the oceanfront
expansions proposed in the latest draft maps.

In 2016, theSciencePanelon Coastal Hazardwas again asked by the Coastal Resources
Commission talevelop & updatedmethodology to deheate inlet hazard area3he purpose of

this report is topresent that new methodology, the Inlet Hazard Area Method (IHAMY to
recommendrevised IHA boundariesfor the ten active and developedtidal inlets in North
Carolina The inletsconsidered includeTubbs, Shallotte, Lockwood Folly, Carolina Beach,
Masonboro, Mason, Rich, New Topsail, New River, and Bogue Inlets (Figlihe Dape Fe

River Entrance and Beaufort Inlet are proposed to be separately manageatkin State Ports

Inlet Management AE&nhd were not included in this report. The shorelines adjacentté®2 ¢ y Qa =
Bear, Barden,Drum, Ocracoke, Hatteras and Oregon inlets are iplypbwned, with a low
potential for future developmentThustheywere not included in this report.

10



Figurel. Study area includes Tubbs, Shallotte, Lockwood Folly, Carolina Beach, Masonboro, Mason, Rich,
New Topsail, New River and Bogue Inlets. At least one side of each inlet is developed.
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To address public comments on the previously drafted 2010 IHAs, thed Pas developed the
recommendations in this report to be similar to the management resources provided in the
Ocean Erodibl&reacomponentof the Ocean Hazard Areahe OEA is defined by the lotegm
erosion rates that vary along the shorelinéhe landvard limit of the OEA is defined by a line
determined by multiplying@0 times the localannualerosion rate (or 2 feet/yearl80 feet if
greater) measured from the vegetation line at the time of constructidme largest buildings,
greater than 100,000 s@ue feet, are required to be landward of the OER reflect the
increased erosion hazard closer to the ocearseaward line isletermined by multiplying30
times the local erosion rate landward of the vegetation lemed usedas a setback line for
buildings smaller than 800 square feet.

This report recommends simil&0- and 90-Year Rsk Linesto define the IHA at each inlethe
Science Panel found that theegetation linedoesnot reflect longterm inlet changesbut that

the HybridVegetationLine, which ismapped from the same historical aerial photography as the
localerosion ratescan be usedTheHybrid-VegetationLine is a fixed line allowing th&0- and
90-Year Risk Lines to be mapped as fixed lines like the present IHA boundaries and tloeivari
fixed management lines available when larger beachfill projects are constructed (Static

11



Vegetation Lines, Static Vegetation Lines Exceptions and Development Oihegksults cover
a smaller area than proposed in 2010 and differentiate the risk tmithlines in the IHA.

1.2 Report Organization

This report is organized in four chapters with three appendic&sapter 2 describes the
methodology usedChapter 3 describes the analysis ahd recommended IHA for each inlet
Chapter 4 provideeecommendations.

Acronyms useth the reportare listed in Appendix AAppendix B lists definitions for key terms.
Appendix C provides maps for each proposed Mifich duplicate the IHA maps provided in
Chapter 3 but are larger in scale.

12



2.0Methodology

The Inlet Hazard Area MethdtHAM) was developed through close collaboration betweée t

North CarolinaDivision of Coastal Management (DCM) and/thg | a G  f wS & 2 dzNOS a
(CRC¥cience Panein Coastal Hazardi defines a series dtatistical and analytical steps to be
used to develop an initial IHAhose steps arinen confirmed ormodified based on additional
knowledge of each inlet.

ThelHAMmajor stepsinclude

1) Map historicvegetation lins and delineatea HybridVegetation Ine that represents the
landwardmost position of all vegetation line$or useas a reference line idetermining
the landward boundary of the IHA

2) Map shorelines and generate change rate and standard deviation of shoreline position
statistics

3) Use the standard deviatioio define the alongshore extent of inlet influence

4) Compute the 30- and 90Year Risk Lines which are mappedelative to the Hybrid
Vegetation Lins

5) Useprofessionaknowledge of inlet processegeomorphology anéngineeringactivities
to modify the IHA as needed

2.1 HybridVegetation Line:

Away from inlets, the existing vegetation limea usefulreference featurefor the longterm
erosion trendHowever, he dynamic oscillationgr higher variabilityhear inletsare not reflected
in the most recent vegetation line and are better representedbiybrid-VegetationLine, which
isbased on the landward limits of tHastoricvegetation lineover the periodof study.

The HybridVegetation LingdHVL)yepresents the landwaranost position of all vegetation lines
mapped at each inletFigure2). The HVIis most often a compositef landwardmost segments
from multipledates orin some instancemayrepresent only a single dat&éhe HVIs significant
because in ainlet environment where erosion and accretion can occur rapithepresentshe
landwardmost position of where the hazard once existédspatial 5transectrunning average
was appliedto blend together different date segmentby averagingeach transectHVL
intersection with the two transects to théeft and right Figure3 is an example of the HV
computation from Lockwood Folly Inlet at Holden Beach.

In addition to providing an improved reference feature for defining the IHA,HVL washe
most effective of several methods tested by the Panel to incorporate the higher variability of the
inlet shorelines ito the IHA boundaries

13



Figure2. The smoothed HVL (red line) is made up of landwaost segments of all getation lines (green
line) by using a-fransectrunning average statistical method to smooth the raw HVL (yellow line).
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Figure3. Example showing individual vegetation lines (dar&en lines), the rawlybridVegetation Line
(yellow line), which is the landwarchost position of all vegetation lines, and the smoothidgbrid-
VegetationLine(red line) using a $oint running averagat Holden Beach at Lockwood Folly Inlet
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2.2 Shoreline Data

DCM2 growing database obceanfront and inlet shorelines facilitated this stubdy allowing
many differentapproaches to be tried and testetllost of the shorelines usedwere mapped
using historic orthophotography to digitize the wety line(Figure4), considered a proxy for the
Mean High Water (MHW) ling@hreeshorelinegepresentd the location of MHWeither derived
from lidar (1997 and 2004), or NOSSheetséither fromthe 1930s or 1940% Two studies carried
out by DCM (Limber et al., 2007a; 200Tjicatedthat the lidar-derived MHWIine could be
used interchangeably with the welry shorelines

Although shoreline data existibetween 1930 and 201@)e temporal focusere ison shorelines
between 1970 and 2016 for several reasons:

1 Thel930 to 1940 shorelines were excludatdmost inletdecause ofincertaintieson the
hydrodynamics at each inlaeissociatedvith the construction and maintenance dredging
of the Atlantic Intracoastal Waterway AIWW) and other waterwaysThis specifically
affectedthe inletsin the southern portion of the Statevhereone to four shorelinesvere
excluded
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1 Shorelinesbased on photographyaken immediately or within one yearafter major
storms or beach nourishment projecigere excluded
1 The primary imagerysed wereNC DOTFhorelineimages between 1970 and 2000

These criteriaesulted in the number of shorelines usedngngbetween10 and 24at each inlet

Oceanfrontand inletshorelinesvere analyzedalong a series of numbered, sheperpendicular

transects spaced @5-meter (82-foot) intervalsusing! { D{ Qa S5A3IAGlIt { K2NBf Ay
(DSA8 6 A G K 9 {Dud t@the curdeldi@ bf{inlet shorelinaghere there is a transition

from the oceanfroninto the inlet throat, transects were casoim anonshorebaselineto create

radial transectshat retained shoreperpendicular orientation and spacinthese radiaransects

were used to compute shoreline changes inside the inlet.

Figured4. Interpretation of the "wetdry" shoreline using orthophotography.
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2.3 Shoreline Change Rates: Linear Regression

DCM has calculatddngterm oceanfront shoreline changgrosion/accretionyates since 1979
using theend-point method whichis based on the change between tbarliestand mostrecent
dates. Anyshortterm change betweerthose dates, no matter how significgnis not directly
captured Because inlet shoreliseare constantly moving and fluctuating position, the end
point methodis less effective ircapturing the dynamics of an inledr for quantifying its long-
term trends.Instead linear regressiona statistical measure usingultiple shorelineswas used
for this study(Thieler et al., 2009)

At each transect there are a series of shorelifeansect intersections that represent the
a K 2 NBgositighghedagh time Linear regressiominimizes the distancebetweenthe known
values (actual shorelingoositiong and abestfit regression lingFigure5). The slope of this line
isthe Linear Regression Rate (LBRyhoreline changer the local erosion or accretion rate

Figure5. Relative shoreline position as a function of tifogcleg. The slope of the best fitdotted line is
the linear regressiomate (LRR) of shoreline chan@e this caseit iseroding atl9 feet peryear).
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The benefis of linear regressio include(Dolanet al,, 1991)

1 All data are used, regardless of atgges in trend or accuracy
1 Themethod is purelycomputational

1 The calculation is based on accept&dtistical concepts

1 The method is easy to employ.

Althoughthe linear regression method iess sensitive to individual points, itsssceptible to
outliers; it assumes that the coputed trend islinear,andit tends to underestimate the rate of
change relativeo other statistics, such as the eqmbint rate (Dolanet al, 1991; Genet al,
2007)

Once computed, the linear regression rate was tisemoothed as describegreviouslyfor the
HVL (Figure 2put instead of averaging Bansects, al7-transectrunningaverage alongshore
was used This follows the DCNblockingcomputation usedfor the OEA shoreline rates and
further smoothsthe alongshorevariation in the shoreline changate.

2.4 Using Standard Deviation of Shoreline Position to Identifyg Alongshore IHA
Boundary

ThealongshorelHAboundary represents the location along the oceanfront shoreline where inlet
related processebegin tohave adominant influencecompared to other oceanfront processes
Since inlet shorelines are generally more dynamic than oceanfront shorelmedoundarywas
identified by usingthe standard deviation ofhoreline position and, to a lesser degreethe
alongshorevariation in he erosion/accretion rate (thd.RR between transectsThe standard
deviation of shoreline positiois a measure ahe extent of shoreline variation (i.¢he back and
forth movementof the shoreling at each transect.

Figure6, which plots thealongshore variation in th&tandard Deviation and the LRR, illustrates
the methodologythat was usedTheinlet is on the righthand side whereas the leftand side of
the graph represents the neimlet oceanfront shorelinef-or this locationtransect291 (vertical
dashed lineyepresents a sharp change in both plotted lin&s.the right oftransect291, the
shoreline isdominated by inlet hydrodynamicand to the leftit is dominated by oceanfront
processesTherefore transect291 isidentified as thealongshore boundary for the Inlet Hazard
Areaon the left side of this inlet
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Figure6. TheLRRand the standard deviatioof shorelinesplotted relative to the alongshoréransect
numbers. Transects are spaced 82 feet (Bteters) apart.The vertical dashed line dtansect291
separates inlet influence frome oceanfront.
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2.5The30- and 90Year Risk Lire

The hazardisk varieswithin the IHA. D identify areas at greaterisk, the30- and 90Year Rsk
Lines were developedbased on the inleshoreline erosion ratg similarly to theminimum and
maximumOEA boundaries, which are determinggmultiplying30 and 9Qimes a setback factor
based on shoreline change rat@sth aminimum rate of changef 2 feet of ersion/year.Within
the IHA, he 90 YearRskLineis used to definés landward extent The location on each transect
is measured landward of thidybridVegetation LineThe computation of the 90earRskLine is
based orthe shoreline erosion rate (theRRpr a minimumrate of -2 feetlyear if the shoreline
is accreting or eroding at a slower rate.

The 30Year Rsk Line is an intermediate line thatlefines a higher level of risk closer to the
shoreline. It is computed similarly to the &@ar Rsk Line, but by using a multiplier of 3@&nd
measured relative to thélybridVegetation Line
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2.6 Modifications to the Gmputedinlet Hazard Area

The IHAM as described above worked well aisimof the inlets, requiring no additional
modification.However, afriddy and Carrawafl 978)and Overton and Fisher (200#und in
their studes the IHA defined for some inlets required additional modifications based on how
well the computedIHA fitthe unique character of each inlethis is not surprising considering
that the IHAM is basednly on historic shorelingositions, assumeaniformly erodible material

and assumeghat pastshorelinechanges can be used to estimate changes furtaadward
These are usuallyput not alwaysgood assumptions. Some of theuss considered included:

1 the stabilizing impact of engineering activities including the AIWW;

1 local geomorphology and underlying geology known to be less erodible;

1 locations within an inlet where the minimum erosion rate of 2eét per year was
consideredunrealistic

1 migrating low-elevation ephemeralswash barswhich overly magnify the dynamic
nature of the inletandunrealistically impact the 3@nd 90Year RskLines;

1 instances where the radial transects within the inlet throat, when extended landitar
mark the 30 and 90Year Risk Lines, intersected with other transects, each with a
different erosion rate;

1 instances where the break in the standard deviation separating inlet influence from the
oceanfront was notlear oroccurredtoo close to thenlet based on other observations
of coastal changeand

1 cases where30- andor 90-Year Risk Lines wereunrealistically mapped too far landward
based orknowledge of the recent stability of the barrier islatight wasnot reflected in
the observed LRR.

In these cases, theanel usedheir professional knowledge of each inlet to aid in the delineation
of the IHA boundariedn somecasesthey refinedthe shoreline dates used in the analysis or
mowved the IHA boundary to a more appropriate locatitkased on the underlying geology
Specific details are provided in the descriptions for each of the inlets.
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3.0 Inlet Hazard Area Recommendations

This chapter delineates the Inlet Hazard Area recommendations for eachlihéehistory of the

inlet is briefly described.The relevant analysis details of the IHAM and any modifications are
outlined for each side oftheinlea I LJA f 201 Ay 3 GKS tlySftQa NBO2Y®
each side of the inlet are presentetlarger scale copies of these magan be found in
AppendixC.

3.1 Tubbs Inlet

¢dzooa LyftSd Aa I NBtFdA@Ste avlftf YAINIGAyYy3
Throughout much of itearly history the inlet migrated westward along an 8@Bfoot pathway,

at a rate between 5@&nd 65 feet per yealn January 197@Ghe inlet was relocated 3,200 feet
eastward to a position that approximated its 1938 locatiBoilowing relocation, the inlet began
migrating eastward toward Ocean Isle.

Causes of the migration reversal are complaaking the inlet difficult to predict. Around the

time of relocation feeder channels behind both sides of the inlet were altered by dredging for

land developmentOther sections of the channels connecting to the AIWW shoaled and became
hydraulically lessfficient. More recentyk S Ayt S0 Q& YAIANI GA2Yy Yl @& KI €
1980construction of the duahavigationjetties at Little River Inlethen4 miles to the southwest

andthe natural closing of Mad inleh 1997, then 3niles to thesouthwest.The inletshoreline

can be consideredt leastwidely oscillating and may be establishing a migration to the northeast

When the existindHA boundary was established in 1979, shortly after the inlet was relocated

there wasnot enough data athie time to forecast how natural processes and adjacent shorelines
g2dzZ R NBaLRyR (2 (KS AyfSiQa NBft20FGA2ys az2
both the new and former locations of the inlet.

3.1a Sunset Beach side of Tubbs Inlet

Tubbs andMad Inlets were presumed to have had a combined influence on making Sunset Beach
one of a few accretingslandsin North Carolina (Cleary Blarden, 1999. The northeastward
migrating spit on Sunset Beach retreated 1100 feet around 2013 but was quickiyergcpby
2017.There are no erosion control structures on Sunset Beach.

Because of the relocation and tlikedging of feeder channels behind both Sunset Beach and
Ocean Isle for land development around the time of the inlet relocati®Y0 and 1971 data
were excluded, andnly shoreline datafter 1971(starting withthe 1981data set)were used in
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applying the HAM (Figures 7, 8)The oceanfrontshorelineboundaryof inlet influence ignlet
transect210 (Figure 9) The 90Year Risk Line is the recommended landwhalindary(Figure
10).

Figure7. Tubbs Inlet at Sunset Beach. Vegetation Lines mapped: 1981, 1992, 1993, 1998, 2003, 2004,
2009, 2010, 2012, 201¥egetation line segments making up the Hybviegetation Line1981, 1993,
1998, 2003, 2004.

Sunset:Beach

— Hybrid-Veg. (Smoothed)
; 0 ¢ 0.5 Miles
Hybrid-Veg. (Raw)

Vegetation Lines
Source: NC DCM - GIS - 2019 (2016 basemap photo)
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Figure8. Tubbs Inlet at Sunset Bea@horelines included in the analysis: 198992,1993 1997,1998
2003 2004 2006, 2008, 208 2010, 2012, 2016.
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Figure9. Based on standard deviation of shoreline position at Tubbs-Bueiset Beachransect210is
recommendedas the inletocean transition boundarnhegative LineaRegressiofates indicatesrosion,
while positive values represeatcretion (ight axis)

Standard Deviation (ft) & Linear Regression Rate (ft/yr):
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FigurelO. Tubbs Inlet at Sunset Beakkbrid-VegetationLine and the recommended IHA boundary with
the 30 and 90Year Risk Lines.
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3.1b Ocean Isle side dfubbs Inlet

Since relocationTubbsinlet has been migrating toward Ocean Isle at a highly irregular Tée.
inlet shoreline has been armored with sandbaBarther northeast, the ocean shoreline has
accreted following the relocatiomhevegetation andshoreline data for Ocean Isle at Tubbs inlet
areshown in Figures 11 and 12.

Using the IHAMtransect28 is the boundary of inlet influence (Figure 18)g recommended
landward boundary is the 9%ar Risk Line (Figure 14)
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Figurell Tubbs Inlet at Ocean Isiegetation Lines mapped: 1974, 1975, 1980, 1981, 1987, 1990, 1992,
1993, 1998, 2000, 2001, 2003, 2004, 2009, 2010, 2012, 2eb@tation line segments making up the
hybrid-vegetation Line1980, 19811990, 1993, 2000.

R
Ocean’isle

Hybrid-Veg. (Smoothed)
Hybrid-Veg. (Raw)

0.125 0.25 Miles

Vegetation Lines

Source: NC DCM - GIS - 2019 (2016 basemap photo)
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Figurel2. Tubbs Inlet at Ocean Isleh@elines included in the analysis: 1974, 1975, 1980, 1981, 1987,
1990, 1992, 1993, 1997, 1998, 2000, 2001, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2016.
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Figurel3. Based on standard deviation of shoreline position at Tubbs-etan Isle Beactransect28
is recommendeds the inletocean transition boundary along the shorelifdegative Linear Regression
rates indicatesrosion, while positive values represent accretion (right axis).

Standard Deviation (ft) & Linear Regression Rate (ft/yr):
1974, 1975, 1980, 1981, 1987, 1990, 1992, 1993, 1997, 1998, 2000, 2001, 2003, 2004, 2006, 2008, 2009,
2010, 2012, 2016
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Figureld. Map of Tubbs Inlet at Ocean Isle Begtythrid-VegetationLine and the recommended IHA
boundary with the 30and 90Year Risk Lines
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3.2 Shallotténlet

Shallotte Inlethasoscillating inleshorelines with oscillating oceanfront shelmes on both sides

of the inlet It was charted as early as 167&eismic data from the nearshore area indicate the
inlet is a permanent feature related to the palebannel of the ancestral Shallotte River. Since
1938 the throat position of the ebb (main) ai@el has shifted within a 900 fe&tide corridor.
Although the position othe ebb channel within the throat has not changed appreciably, its
seaward portioracross the eb-tidal deltahasshifted widely,approximatelyl3,000 feet across

the offshore shoal.

The historic reorientation and repositioning of the outer bar channel from the southwest to the
southeast facilitated changes in thaape of the ebbtidal delta and its effect on the adjacent

20SIFYTNRYy(l aK2NBfAySaod {AyOS (GKS tF3GS wmpcnQa

SEESE directiarwhich has favorethe accretion along the Holden Beach shoulder that has led
to the bulbous shape of the vatern end of the island. By contrast, during the same interval, the
Ocean lIsle oceanfront shoreline hegeriencedchronic longterm erosion.
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When theShallotte inleiebb channel orientation is positioned towards Holden Beach, the updrift
shoulder of Ocan Isle experiences erosion (and vice vershg bulbous shape of Holden Beach
shoreline has been present since 19Mthe ebb channel becomes more westerthen this
accreted sand is expected to erodecean Isle had the same bulbous shape betweer8 EHgi
1958 before the ebb channel shifted and caused erosion at the eastern end of Oceéfrihigle.
ebb channel once again q@ients itself toward Ocean Isle, the bulbous shape will return to
Ocean Isle, and Holden Beach will erode.

In 2001, the UArmy Corps of Engineexonstructed aeach nourishmenproject along 17,000

feet of Ocean Isle Beach extending west from Shallotte Boulevard. Material used to construct the
project was obtained from a borrow area in Shallotte Inlet that extended from neaAtWaN,

seavard to approximately the 1foot depth contour.In essencgthe borrow area created a new

ebb channel oriented perpendicular to the adjacent shorelines. The location of the Shallotte Inlet
channelg & o6FaSR 2y KAAG2NAO LRAAGAZ2Y A |, ywheh £ A3y
seemed to have positive impacts on the east end of Ocean Isle Beach. The Shallotte Inlet borrow
area has been used to providandfor periodic nourishment of Oceanésl|

3.2a Ocean IslBeachside of Shallotte Inlet

Numerous sandbag revetments have been constructed along {B605ket of developed
shoreline adjacent to the inlet. Closest to the inlet the beach road is fb®teeet, F through
3'd Streets having been eroded.

I f 0 K2dzZAK GKS OKIFyyStQa YARLERAYyG KI & obstBy NBf |
Ocean IsleBeachand Holden Beach have experienced erosion and accrefiba.impact of

Hurricane Hazeih 1954 caused the reorientatn of the channel tanove ina more easterly

direction, which made Ocean IsBBeachexperience accelerated erosiomherefore, shoreline

data beginning in 1933 was used for the statistical ana({#igires 15, 16)nlet transect291 is

the boundary alonghe oceanfront shoreline where inlet processesstaz | TFSOU (KS &Kk
position (Figure 17)Because of the high erosion rates near the inlet (upwards of ~15 ft/yr), the

Panel decided, based on the underlying geology and surface dune topograatthe 90yr Risk

Line mapped using the IHAM fell too far inland, into an area where an increased inlet threat is
unlikely. The &el recommends moving the 9earRisk Line and establishing the landward

limit of the recommended IHA closer to the-3Bar Risk Line (Figure 18).
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Figurel5. Shallotte Inlet at Ocean Isl¥egetation Lines mapped: 1970, 1974, 1975, 1980, 1981, 1987,
1990, 1992, 1993, 1998, 2000, 2001, 2003, 2004, 2008, 2009, 2010, 2012/f¢t&tion line segments
making up theHybrid-\Vegetation Line: 1998, 2000, 2001, 2003, 2004, 2008, 2009, 2010, 2012, 2016.
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Figurel6. Shallotte Inlet at Ocean Isle. Shorelines included in the analysis: 1933, 1938, 1944, 1970, 1974,
1975, 1980, 19811987, 1990, 1992, 1993, 1997, 1998, 2000, 2001, 2003, 2004, 2006, 2008, 2009, 2010,
2012, 2016.

Transects (Erosion)
0.3 0.6 Miles
—— [ |

Source: NC DCM - GIS - 2019 (2016 basemap photo)

Transects (Accretion)

Shorelines

32



Figure17. Based on the standard deviation of shoreline position at Shallotte-deian Isle Beach,
transect291is recommendeds the inletocean transition boundary along the shorelifhegative Linear
Regression rates indicate erosion, while positive values represent accretion (right axis).

Standard Deviation (ft) & Linear Regression Rate (ft/yr):
1933, 1938, 1944, 1970, 1974, 1975, 1980, 1981, 1987, 1990, 1992, 1993, 1997, 1998, 2000, 2001, 2003,
2004, 2006, 2008, 2009, 2010, 2012, 2016
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Figurel8. Shallotte Inlet at Ocean Isle Beddybrid-VegetationLine and the recommended IHA
boundary with the 30vearRisk Line and modifie2D-Year Risk Lines.
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3.2b Holden Beach side of Shallotte Inlet

The vegetation and shorelinglata for the Holden Beach side of Shalloitdet are shown in
Figures 19 and 2QJsingthe IHAM, transect170 is the boundaryof inlet influencealong the
oceanfront shorelinéFigure 21)The accretional cycleaused byhe ebb channel alignment close
to the Holden Beach shorelipnarhich beganin the 1970syesults in anunderestimateof the
difference between the 30and 9GYear Riskihes closer to the inletTo @mpensate for this
beginning atransect90, the Panel adjusted the landward boundaryftidlow the existing IHA
boundaryand toconnect with theinlet end of the 98Year RskLine (Figure 22)
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Figurel9. Shallotte Inlet at Holden Beactiegetation Lines mapped: 1970, 1981, 1992, 1993, 1998,
2003, 2004, 2008, 2009, 2010, 2012, 20dyetation line segments making up thigbrid-Vegetation
Line:1970, 1981, 1992, 1993, 1998, 2003, 2004, 2008, 2009, 2010.
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Figure20. Shallotte Inlet at Holden BeacBhorelines included in the analysis: 1970, 1981, 1992, 1993,

1997, 1998, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2016.
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Source: NC DCM - GIS - 2019 (2016 basemap photo)
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Figure 21. Based on the standard deviation of shoreline position at Shallotte -khdéden Beach,
transect170is recommendeds the inletocean transition boundarglong the shorelineNegative Linear
Regression rates indicate erosion, while positive values represent accretion (right axis).

Standard Deviation (ft) & Linear Regresssion Rate (ft/yr):
1970, 1981, 1992, 1993, 1997, 1998, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2016
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Figure22. Shallotte Inlet at Holden Beattybrid-VegetationLine and the recommended IHA boundary
with the 30 and 90Year Risk LineBlack dashed line indicatdsansect90 where the IHA boundary
was adjusted to match the existing IHA line (yellow dashed line).
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3.3 Lockwood Folly Inlet

Lockwoodrolly Inletlike nearby Shallotte Inlets anoscillatory inletwith wide oscillations in the
adjacent oceanfront shorelinedt was charted as early @672 Seismic data from the inner
continental shelf suggest the inlet is a permanent feature related to the peltemnel of the
ancestral bckwoodFolly River that extends across the hard bottalmminated shorefaceSince

1938 the throat position of the ebb channel has shifted east and west within aet2@vfde
corridor. Although the throat segment of the ebb channel has been confined to a rejativel
narrow zone, the outer segment of the channel has migrated to the southwest and the southeast
acrossa 7,250 feetwide length of the oceanfront shoreline Because of the complex pattern of
movement of the ebb channel across the outer bar, the symméttigeebb delta has continually
been altered as has the protective waskeltering effect of the shoatsn the ocean shorelines

The contrasting patterns of change along the Holden Beach and Oak Island oceanfront shorelines
directly reflect the influence® (G KS So60 OKIFyyStQa LlRaAdArAzy>s Ala
changes of the eblidal delta. In general, the prdominant historic southeasterly alignment of

38



the ebb channel has promoted much of the lelggm chronic erosion along Holden Beach
involving hundreds of feet of shoreline retreat and by contrast the hundreds of feet of
progradation along Oak Island.

Lockwood Folly Inlet is an authorizédderal shallowdraft navigation projectThe navigation
channel is periodically maintained by dredging.

3.3a Holden Beach side of Lockwood Folly Inlet

Vegetation and Isoreline data between 1970 and 2016 illustrate the effeatstive shoreline of
low-elevationswash bars consistently welding orttte oceanshoreline near the inlefFigures
23, 24) Theshoreline nore distant from the inlet has been erodinfandbagrevetments have
been installed to armor roads and houses alor@OP feet of developed shoreline adjacent to
the inlet.

Using the IHAMtransect477 is recommendedas the boundaryof inlet influence along the
oceanfront shorelingFigure 25)Because use ohe 17-point running averagef the shoreline
change ratecan be problematic across a shargnsition betweereroding and accreting sections,
the Panel usedhe unsmoothed erosiorrates starting atinlet transect540 and ending at
transect547to establish the Risk Lineshe recommended boundary of the IHA is theYe@r
Risk Lin€Figure 26)
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Figure23. Lockwood Folly Inlet at Holden Beach. Vegetation Linggpedh 1971, 1978, 1988, 1993, 1998,
2003, 2004, 2008, 2009, 2010, 2012, 20%egetation line segments making up the Hybvidgetation

Line: 1971, 1988, 1993, 1998, 2003, 2004.
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Figure24. Lockwood Folly Inlet at Holden Beach. Shorelines included: 1970, 1971, 1978, 1988, 1993, 1997,
1998, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2016.
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Figure25. Based on the standard deviation of shoreline position at Lockiweally InletHolden Beach,
transect477is recommendeds the inletocean transition boundary along the shorelibhegative Linear
Regression rates indicate erosion, while positive values represent accretion (right axis).
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Figure26. Lockwood Folly Inlet at Holden Beaklybrid Vegetation Linand the recommended IHA
boundary with the 30and 90Year Risk Lines.
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3.3b Oak Island side of Lockwood Folly Inlet

Oak Island experiencestvereerosion between 1974 to 198&[earyandMarden, 1999 causing

building failures and relocationgartial loss of the loop rogdand the construction of various

erosion control structuresinalysis of longeterm data (1971 nmc 0 RSY2y a i N} S (K
recovery resulting iextensivdong-term accretion.Some of the lots that previously lost buildings

were redeveloped after 200(Beveral of the new housdisat were threatened by a local shift in

the ebb channel in 2018 were armored with sandbag¥egetation and shoreline data for the

Oak Island side of Lockwood Folly Inlet are showkignres 2/and 28.

Using the IHAMthe standard deviation suggesthat inlet influence extends to at least
transect85. However, he shoreline changepr LRRappears to be influenced and remains high
to transect70 (Figure 29)An accretionary dune feature exists centered around trang§dcand
the visible landward dip in the HVL ending at transé@t Transect70 is recommended as the
IHA boundary to includéhe accretionary dunes influenced by the inld@he recommended
landwardIHAboundary is the 99rearRisk Lin€Figure 30).
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Figure27. Lockwood Folly Inlet at Oak Island. Vegetation Lines mapped: 1971, 1974, 1975, 1978, 1979,
1980, 1987, 1988, 1990, 1993, 1998, 2000, 2003, 2004, 2008, 2009, 2010, 2012,pet#ion line
segments making up the Hybfidegetation Line: 1971, 1987, 198890, 1993, 2016
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Figure28. Lockwood Folly Inlet at Oak Island. Shorelines included: 1970, 1971, 1974, 1975, 1978, 1979,
1980, 1981, 1987, 1988, 1990, 1993, 1997, 1998, 2000, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2016.
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Figure 29. At Lockwood Folly InleDak Islandjnlet transect70 is recommendedas the inletocean
transition boundary along the shorelindegative Linear Regression rates indicate erosion, while positive
values represent acctien (right axis).
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Figure30. Lockwood Folly Inlet at Oak IslaHgbrid Vegetation Linand the recommended IHA
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3.4 Carolina Beach Inlet

Carolina Beach Inlas an oscillatory inlet thatvas opened by private interests 952, at a
location approximately 7,500 feet northeast of theviln of Carolina Beach. The inlet was opened
along the closure zone of former Sugarloaf Inlet, a shweed inlet of the late 19 Century.
Carolina Beacinlet is an authorized Federal shalledvaft navigation project thatonnects the
open ocean and the AIWW through a sheorarrow and relatively deep navigation channel. The
inlet also provides a connection to the Cape Fear Rigsgss the mainland via Snows Cut. Since
the 1970s a designated borrow arelas beerregularlyused as a borrow source fartUS Army
Corps of Engineetseach nourishment projealongsections ofCarolina BeactDuring the past

50 years the inner and outegegments of the main channel have shifted toward Masonboro
Island as much as 478Bd. After the opening of the inletthe adjacent oceanfront shorelines
along both Carolina Beach and Masonboro Island began to erode at rapid rates that ultimately
led to asignificant landward offset of Carolina Beadls.part otthe US Army Corps of Engineers
project a rock revetment was constructed to protect the norther8QD feet of development.
The chronic erosion was related to the reduced rate of dayyhssingat the inlet as the ebb
tidal delta continued to impound sand. The reduced ratebppassingalso severely impacted
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updrift Masonboro Island, where the oceanfront hestreated approximately500 et since
1962.

3.4a Carolina Beach side of Carolina Be&alet

Vegetation and shoreline data for the Carolina Beach side of CaBdiaehinlet are shown in
Figures 31 and 32Jsing the IHAMtransect1267is the boundaryof inlet influencealong the
oceanfront shoreline(Figure 33) The 9@Year Risk Lineis recommended as the landward
boundaryuntil it intersectswith the 19791HA boundary closer to the inléd include the sand
spit along the inlet channgFigure 34)
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Figure31. Carolina Beach Inlet at Carolina Beach. Vegetéatioes mapped: 1971, 1974, 1977, 1984, 1992,
1998, 2002, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2eb@tation line segments making up the
HybridVegetation Line: 1971, 1974, 1977, 1984, 1992, 1998, 2002, 2006, 2008, 2a09, 201
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Figure32. Carolina Beach Inlet at Carolina Beach. Shorelines included in the analysis: 1971, 1973, 1974,
1977, 1984, 1992, 1997, 1998, 2002, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2016.
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Figure33. Based o the standard deviation of shoreline position at Carolina Beach-Gdeblina Beach,

transect1267 is recommendedas the inletocean transition boundary along the shorelingegative

Linear Regression rates indicate erosion, while positive vafymesent accretion (right axis).
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Figure34. Carolina Beach Inlet at Carolina Be#tytorid Vegetation Linand the recommended IHA
boundary with the 30and 90Year Risk Lines.
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3.4b Masonboro Island side of Carolina Beach Inlet

Carolina Beach Inlet is bordered on the north by uninhabited Masonboro Island, a narrew, low
lying and dynamic barrier island characterized by extensive overwash, a 1954 breach during
Hurricane Hazeland a wide backarrier marsh. The entire island a$fected by both Carolina
Beach Inlet and Masonboro Inlet to the north. This can be seen in the vegetation and shoreline
data shown in Figures 35 and,3@hich illustrate the high rates of erosion occurring within
Carolina Beach Inlet and along most of tleeanfront. The erosion is a consequence of sediments
not bypassing the Masonboro Inlet jetties from the nom{tcretion is occurring at the north end

of the island in an arethat is within the depositional fillet of and protected by the Masonboro
Inlet south jetty.

Using the IHAMhe standard deviation in shoreline position was examined along the Masonboro
Island oceanfront and it is high everywhebeinglowest at transect376 and increasing toward
each inlet (Figure 37Based on that finding andasidering that the 90rear Risk Line falls into
the backbarrier marshthe recommendedHA extend along the entire length of Masonboro
Island (Figure 38
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Figure35. Carolina Beach and Masonboro Inlets at Masonboro Isldedetation Lines mapped: 1971,
1974, 1977, 1984, 1992, 1998, 2000, 2002, 2003, 2004, 2006, 2008, 2009, 2010, 201ZegétHion
line segments making up the HybiNtkgetation Line: 1974, 1977, 1984, 1998, 2000, 2002, 2003, 2004,

2006, 2008, 2010, 2012016.
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Figure36. Carolina Beachnd Masonbordnlets at Masonboro Islandhorelines inclled in the analysis:
1971,1974, 1977, 1984, 1992, 1997, 199800,2002, 2003, 2004, 2006, 2008, 2009, 2010, 2012, 2016
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Figure 37. Masonboro Island3andard Deviation of Shoreline Change and Linear Regression Rates.
Because both Carolina Bedcitet (left)and Masonbordnlet (righthy Ay Ff dzSy OS al a2y 6 2 NP
shoreline, therecommended HAincludes Masonboro Island in its entirefyegative Linear Regression

rates indicate erosion, while positive values represent accretion (right axis).
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Figure38. Carolina Beach and Masonboro Inlets at Masonboro IstyriatidVegetation Line and the
recommended IHA boundary with the -3@nd 90Year Risk Lines

3.5 Masonboro Inlet

Masonboro Inleis a migrating inlet that is now stabilizdtiwasdocumentedon historic charts
from 1733 and likely opened astorm inthe eaty 1700s approximately 7,658et northeast of

its current location. Since completion thfe AIWW (ca. 1930) the inlet and the tidal basin have
been modified by a variety of projeats WrightsvilleBeachdesigned to mitigate theceanfront
erosion dredge andandfill along the soundnd improve navigationn May 1950, a navigation
project was authorized by Congress that posed the construction of a ot deep by 400-
foot wide channel across the ebiidal deltaflanked by twinjetties and a seés of access channels
to the AIWW. A singlenorthern weirjetty was completed in 1966The south jetty was
constructedin 198L.

In the first decade after constructigthe north jetty trapped sand extending at least a mile north
of the jetty with up to 400 feet of accretiomearthe jetty. Since thenthe low weir hastabilized
the ocean shoreline changes ajowing excessandfrom the northto betransportedinsidethe
jetty, preventing additional entrapmemntorth of the jetty.
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