NORTH CAROLINA DIONSOF COASTAL MARMENT

North Carolina 2011 LoRBerm Average
Annual Oceanfront Erosion Rate Update Sti

Methods Report

N.C Department of Environmentind Natural ResourcesDivision of Coastal Management

Updated:10/30/2012

The purpose of this study is to update the loigrm average annual oceanfront erosion rate
and ocean hazard setback factors

1






CONTENTS

INTRODUGCTION. ...t e e e e s e e e e e e e n e e e 8
Shoreline 1dentifiCation..............cooiiiiii s 9
TrANSECE LOCALIONS.....c.ueeeeeee ettt e e ettt e e et e e e e s e e e e 11
S (00 | A - 11

METHODOLOGY.... ittt e e e e e a e e e e e e e eennn e e eeees 13

Shorelines and Preparations for Digital Shoreline Analysis System (DSAS)....13

Transects ath Preparations for DSAS..........oooi e, 13
Digital Shoreline Analysis System (DSAS) and Statistical Analysis.................. 14
LongTerm Average Annual Erosion R&&culation...............cccccciiiiiiiiiiiiinnnee. 18
g S U 1 TP 22
Barrier ISIand SUMMATIES ... 27
LITERATURE CITED......uiiii ettt e e e e e 49
APPENDIX:Mata Summary TabIes. ... 51
APPENDIB: Erosion Rate Setback Factor Maps..........ccccuveviiiiiiee i 66



UST OF FIGRES

Figure 1. In this example, distance equals 20 meters, time between shorelines equals

63.3 years, and the resulting eqpaint erosion rate is equal to 0.32 meters per year, or

1.05 fEEE POI YA ...ttt ettt e e e e e e e e 9
CAIdzNBE H P LYGSRNAS(&K2AB8Ft WS 0K Aidaza G NI G SR
Figure 3. Wedry shoreline interpreted on 2009 photo@f.............cccciiiiiiinennenn. 10
FIQUIE 4. STUAY ATBa....coiiiiiiiiiiiie ettt e e 12
Figure 5. DSAS WOTKFIOM........covviiiiiiieieiiieeii s e e e e e e e 15
Figure 6. DSAtoolbar- Set/Edit Parameters.......ccooeevveeiieiiiieeieeeeeeeeeeeeeeee 16
Figure 7. DSAS Set Default Parameter..........ccccoeeeeiiieeie e, 16
Figure 8. DSAS toolbdrst of recognized transect lagein ArcMap document........ 17
Figure 9. DSAS toolbaCalculate StatiStiCS...........evvvvviiiiiiiiiiiiiieeee e 17
Figure 10. DSAS Calculate Change StatiStiCS...........uuuvrrriiireiiiiiiiiiseceeee e 17

Figure 11. Example of Raw (points), Smoothed (solid green and red line), and Blocked

(SOlid BIACK lINE) AALAL.......ceii it 21
Figure 12. Sunset Beach dat@BIary.............ceuuiieeeiiiiiiiiiiiiiieee e 27
Figure 13. Ocean Isle data SUMMANY..........oooouiiiiiiiiieeee e 28
Figure 14. Holden Beach data SUMMAIY...........coeeeriiimieeeeiiiiiiee et 29
Figure 15. Oak Island and Caswell Beach data summary............ccccccceevveninnnnnee. 30
CA3IdzNBE wmc @ . FfR I'SFR L&f.LY.R..0O.G.A2.dz0.8B0 6SI OKE U

FA3dz2NBE wmT ® . FfR I'SFR LaAflFIyR 0.4.6.54.0.30SI OK£ 0



Figure 18. Kure and Carolina Beach data SUMmMALY...............cevvvvvvevvvvrinininnnnnnnnn. 32

Figurel9. Masonboro Island data SUMMALY...........ccuuuiiiiiiiiieeeee e 33
Figure 20. Wrightsville Beach data summary.............ccceeiiiiniiiiiiiiiiieeeeee 33
Figure 21. Figure Eight data SUMMALY.........ccooviiiiiiiiiiiiiieieeee e 34
Figure 22. Leélutaff Island data SUMMALY............eeeiiiiiiiiiiieeeee e 35
Figure 23. Leélutaff Island data SUMMALY............oeeiiiiiiiiiiice e 36
Figure 24. Onslow Beach data Summarty...........cceeeeeveieeiniiiiiiiiiiiieeeeee e 36
CAIdzNE Hp o . NR gy.QA.. . LALL.Y.R...RLGL...4dZY.37 NEB
Figure 26. Bear Island data SUMMALY................coooiiiiiiiiiiiieeeeceeeeeeeeeeeeeeaaaeens 38
Figure 27. Bogue Banks data SUMMALY............uuvuruimemummiiiiesesssssss s eee e e e e e e e 39
Figure 28. Shackleford Banks data summary............ccccceevvvveviviviiviiinniniininnnnnnnnns 40
Figure 29. Cape Lookout data Summary..........ccceeeeeeeeeieeeiiieiicceeeeeeeeeeeeeeeeeeeeee, 40
Figure 30. Cape Lookout to Drum Inlet data summary.........ccccoeeeeeeeieeeeeeeeeeeeennn. 41
Figure 31. Core Bankatd summary................cccccoeeiiiiiiiiiiiiiiiiceieeeeeeeeeeeeeeeeevninnn 42
Figure 32. Ocracoke data SUMMALY............ccoeeeeeiiiiieeiceeeeeeeeeeeeeeeeee e 42
Figure 33. Hatteras (inlet to cape) data SUMMALY.........cccoeeriiiiiiiiiiiiiiieeeeeeee s 43
Figure 34. Cape Hatteras to Avon data SUMMALY..........ccevvieiiiiiiiiiiiiieieeeeeee e 44
Figure 35. Avon to Rodanthe data SUMmMary..........cccueeeeiiiiiiriiiniiiiieeeeeee e 45
Figure36. Rodanthe to Oregon Inlet data SUMMALY............coccivviiiieeeieeeee i 45
Figure 37. Oregon Inlet to Nags Head data SUMMALY..........ccooeerriiiiiiiiiiiiiieineeens 46
Figure 38. Kill Devil Hills, itdawk, & Southern Shores data summary................ 48
Figure 39. Currituck County data SUMMALY.........ceeeeeeeeriiiiiiiiieiieeeeeeee e e eeeeieneees 48



List of Tables

Table 1 GIS Shoreline date field.............coooiiiiiiiii e, 13
Table 2. TranSecCt attriDULES..........cooiiiiiiiiie e e e e eanans 14
Table 3. Summary of 2011 Update Stdlycked Erosion Rates (Setb&eictors)......23

Table 4. Summary @011 Update Study Blocked Erosion Rates (Setback Faictiors
S0ouUth FaCiNg BEACKES........ccoviiiiiiiiiiiiti e e e e e 24
Table 5.Summary of 2011 Update StuBYocked Erosion Rates (Setback FadtorEast
Facing BEACNES........ceiiiiee e 24
Table 6. Summary of Blocked Erosion Rates (Setback Factors) for all.studies..25
Table 7. Summary of Blocked Erosion Rates (Setback Factors) for all ctmligis

= (o] o T =TT T 1= P 26
Table 8. Summary of Blocked Erosion Réesback Factors) for all studiegast

Facing BEACNES........uiieiieec e 26






INTRODUCTION

The purpose of this study is to updatee longterm average annual oceanfroetosion
ratesused in determining thecean hazardetback factos initially established by the
Coastal Resource Commission (CRC) under the Coastal Area Management Act (CAMA) in
1979. The longterm average annuarosion rateshave been updated periodically since

1980, with the last update report completed in 200&etback factorsare used tosite
oceanfront developmentand determine the extent of theOcean ErodibleArea of
Environmental ConcerrOEA, or the area where there is a substantial possibility of

excessive shoreline erosion

The purpose of establishirtfpe oceanhazardsetback factors is to minimize losses of
life and property resulting from storms, losigrm erosion, preventing encroachment of
permanent structures on public beach areas, preserving the natural ecological
conditions of the barrier dune ahbeach systems, and reducing the public costs of

inappropriately sited development.

This updatewas completed usinghe end-point methodology This technique of
calculating shoreline change ratésconsistent with earlier studiesand providesthe
North CarolinaCoastal Resources Commissiaith results that can begenerally

comparedto those from previous studies.

b2NIK /I NRtAYlIQa 2O0SI y histBrigallyberic@cNiBdd uishg OK I y 3 ¢
the end-point method since the first studgondwcted in 1979 (Tafun, Rogers, and

Langfelder, 1979) This method uses the earliest and most current shoreline data points

where they intersectat any given shorg@erpendicular transect Thedistancebetween

the two shorelines (shoreransect intersect)s then divided by the time, or number of

years, between the two shorelingFigure J.¢ KA a AYFT2NXI GA@ndAia (GKSYyY
0f 201 SR¢ (i 2 ocBaf haZaNdethagkSactirK S



Technological advancés Geographic Information Systems (GIS) have matieilegion
of end-point rates a relatively simple process as compared to techniques employed in
earlier studies. Raw ed-point rates were calculatedising Environmental Systems

wSaSI NOK ESRBALCGIE 8Z8ASNEH GID software with the United St
DS2f23A0It {dzZNBSe&Qa

0! {D{0 5A3IA{0 Khielef, K2 NBf Ay
Himmelstoss, Zichichi, ariefgul, 2009¢xtensionfor ArcMap Theend-point technique

requires threeessentialspatial data map layersin early shorelinea current shoreline,
andatransect map layeperpendicular to the two shorelines
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Figurel. In this example, distance equals 20 meters, time between shorelines equals 63.3 years, and
the resulting endpoint erosion rate is equal to 0.3thetersper year, or 1.05 feet per year

Shoreline Identification

When interpreted from aerial photographyb 2 NI K / | NPt Ayl Q&
defined as thedwet-dry line€. Thisdine A y

i K SefetehcgsRag intermtation of
where the wet sam ends and the dry sand begjrend usuallycan be distinguished by

the contrastingsedimentcolor or shadeK S y* O S-dry @Fi§uites 2 and3)(e.g, Crowell,
Leatherman, andBuckley, 1991; Dolan R. , i[day, May, and May, 1980; Overton and

Fisher, 2003) This shoreline interpretation is the most readily identifialédad
considered in the worst case tie between high and low tides.
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Figure3. Wetdry shoreline interpreted on 2009 photograph

¢ KS &SI NI ésediirktRisNdutlys tfieSsameearly shorelineusedin the 2003
Overton andFisherstudy, and was digitized by the North Carolina State University
(NCSU) Kenan Naturblazards Mapping Progrant representsa composite ofboth

Mean High Water (MHW8horelinesdigitized fromNational Ocean Survey Topographic
Surveys (NOS-sheets) (19331952) and wetdry line interpretations made from
historical (19401962) imagery (Oveton and Fisher, 2003). Use of NOS -3heet
shorelines is accepted by other researchers and has been adopted by the USGS in their
shoreline erosion studies. A statewidet of NOST-sheets for a single year do not exis

therefore, early dateddo vary ketween 1933 and 1952.For approximately 30 miles of

(KS aili5Qa 208 yFNRY( t& KRtNGafoling/\BrgintaySali K 2 F
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line) T-sheets do not exist For this portion of the coast, a collection etrly
photography (194(0;1962) was u®d to digitize a wedry shoreline. By using of a
composite early shoreline,consistent comparisons ateach transect can be made

betweenthe multiple shoreline changeate studies

The most curent shorelineused in the this studys a wetdry interpretation digitized at

a map scale of 1:1,20@ilizing 2009 United States Department of Agriculture (USDA)
National Agriculture Imagery PrografiNAIP) color imagerfdM Resolutiofh The USDA
collects this imagery during peak crop growing season in an dffogstimate crop
plantings and yields. Because these images were taken during the summer (July, 2009)
they reflect shoreline conditionsot influenced byhigh energystorms (hurricanes or

North-Easterswhich generally occur at other times during the yea

Transect Locatios

Transects used in this study agenerallyperpendicular to the shoreline, spacédi
meters (approximatelyl64 feet)apart, andare consistent with those used in the 1992
and 20@ erosion rate updatestudies It is expected thathey are spatially similar to
those established by Dr. Robert Dolan in his eahgreline erosiorrate studiessince
they have similar spacing (50eters) (Dolan, Hayderand Heywood, 1978)however, it
is not possible to confirm since they did not exista digital form prior to the 1992
study (Overton and Fisher, 2003) Fa this reason, only}comparison of ocean hazard
setbacksfrom this and earlier studie§orior to 2003)canbe made, and not the actual

erosionrates

Study Area

b2 NI K / WwaN&ldningtédDarrier island coastke (Figure 4 is defined by a series
of prominent cuspate forelandsCé@pe Fear, Cape Lookout, and €&fatterad (Hoyt,
1971)and embayments.In 2009 meanannual significant wave heights were ;4.3

meters(1.3¢ 14.1 ket) (National Oceanic and Atmospheric Administration, 20 ahyd
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in one studyusing 2006 NOAA dataimber, Listand Warren, 2007a,)semidiurnal tides
rangead on average from approximatelgne meter (approximately3.3 feet) along the
northern coast to aproximately 1.5 meterg4.9 feet)near the North Carolina/Sal
Carolina borderRegional and local beach morphology is controlled by a combination of
prevailing oceanographic conditis (Ashton, 2001)periodic storm evets (Morton and
Sallenger, 2003)nlet-related processe¢Fensterand Dolan, 1996)and by mderlying,
antecedentgeology(Riggs, Cleargnd Snyder, 1995)
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Figure4. Study Area
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METHODOLOGY

Shorelinesand Preparations forDigital Shoreline Analysis SystefDSA$

Prior to the release of DSAS v4.2, shorelines were required to consistently start from the
same direction. If digitizingnaeastwest barrier islandall shorelines would need to
consistentlystart from the same end of the islandin DSAS v4.#his was no longer
necessary, thus makingopulation of the dateattribute field the only requirement
(Table ). ¢ KS & Seld &térés the shoreline date and is referenced by DSAS when
calculating the erosion rataccording to thalistance divided byitne formula. This field

must be created in GIS using the date format as shown in the table below.

Attribute Name Data Type Purpose

Field length = 10
DATE Text Format = mm/dd/yyyy

Tablel. GIS Shoreline date field

Transecs and Preparatiorsfor DSAS

Transects used in this study are believed to be geographicalhsistentwith those
defined in NCQa FANRG S N@Eaiuk, Rygerditd i sgfellér,dr&78; Dolan,
Hayden,and Heywood, 1978)and utilized in subsequent upte studies. It was not
until the 1992 update studyBenton, Rllis, Overton, Fisher, Hench, abelan, 1997)
that these data were used in a GIS environment, and not afi@r the 2003 study
(Overton andrisher, 2003)hat these datawere created as vear map layers for use
aGlIS.

DSAS requires transect data to hasgeveral attribute field (OBJECTID, SHAPE,
BASELINEID, GROUP, TRANSORDER, PROCTIME, AUTOGEN, STARTX, STARTY, ENDX
ENDY,and AZIMUTH associatedwith each unique identifier (Thieler, Hmmelstoss,

Zichichi, and Ergul, 2009)(Table 2) Most of these attributes are automatically
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generated by DSAS during the analysisowever, a few(BASELINEIBGROUPand
TRANSORDERN bedefinedby the analyst por to the calculation

Attribute Name

Data Type

Purpose

BASELINEID

Long Integer

DSAS can assign these valug
if left empty. Baseline
segments with an ID equal to
zero willbe ignored by DSAS;
no transects cast, and wilbt
be included in the analysis

GROUP

Long Integer

Values in this fielare
assigned by DSAS and are
based on analyst input for
grouping transects. This fielg
is used to aggregate shorelin
data and the resulting
measurement locations
established by the transects
into groups.

TRANSORDER

Long Integer

Can be assigned by DSAB
the analyst. Each transect
must have its own unique
number. This field is used to
sort transect data in a
predetermined order

Table2. Transect attributes

Digital Shoreline Analysis System (DSAS( Statistical Aalysis

Before initiating theerosion rate calculationsusing DSASd| data used must be

managed within a Personale@Gdatabaseusing ArcGlSArcMap and ArcCatalog. The

Geodatabases a Microsoft Access® database designed to store and spat@aldata

and provides data structure to enforcetopology rules, or spatial relationships.

Additionally, DSAS also requires that data be in meters, rather thar{Fegtre 3.
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Personal Geodatabase
- shorelines
- transects

. 2

Step 1. h
Set Default Parameters
- transects

-shorelines
(- baseline (if required) )

.

( Step 2. )
Calculate Change Statistics

- choose transect layer
- Select statistics to calculate

(end-point)
\ J
( Step 3. )

Calculations begin
- checks to validate transect layqr
- checks required fields

-when validation is complete,
measurement locations created

\. J

@

f N

OUTPUT to Personal Geodatablse
-rates_yyymmdd_hhmmss

Figure5. DSAS Workflow

Once the data wereentered in the Geodatébase andproperly attributed, the DSAS
Application was used within ArcMap for the calculation of @aiht rates. First, data
parameters were establishdaly opening theSet Default Parametersser dialog (Figuse
6 and 7, then selecting theShoreline Callation Settinggab. Required parameters
include identifying the shoreline layer, selecting tihate OATEand uncertainty fields

(default 4.4 meters)then selecting Intersection ParametefSl@sest Intersectign The
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intersection point defines whicpart of the shoreline to analyze where a single transect
might intersect the same shoreline twice.g.inlets and spits). Closest Intersection was

selected to avoid using shoreline segments not considered to be oceanfront.

DSAS Toolbar

ﬁ N Transect Layer: L] i x n A

Figure6. DSAS toolbarSet/Edit Parameters

Set Default Parameters

Cast Transect Settings  Shoreline Calculation Settings | Metadata Settings |

Shoreline Parameters

Shoreline Layer IShoteline_Dceanflont_EP_ealw_2UUS _:]

Shoreline Date Field [DATE_ |

Shoreline Uncertainty Field IUNCERT_M _:J
Default Data Uncertainty I +/- meters

Intersection Parameters

% Closest Intersection " Farthest Intersection

Log File Output
" Regular ' Extended " None

Cancel | oK

Figure7. DSAS Set Default Parameter

Next, the transect datéayer was identified using thBSAS Toolband selecting it from
the Transect Layedropdown menu(Figure 8) The dromlown menu will only list
qualified transect layers from the ArcMap document. If the transect layer is not

properly attributed (BASELINEID, GROUP, TRANSQPRMDEHRNOt be recognized as a
qualified option.
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DSAS Toolbar

-

Figure8. DSAS todlar - list of recognzed transect layers in ArcMapatument

With default parameters established aradtransect layer identified, the last step is to
select the output statistics (Figusee9 and 1Q. Once theCalculate Change Statistics
dialog window opensthe only requirements are to: 1) selestatistics to calculate, 2)

apply confidene interval (accepted default 95 percgntand 3) start calculation

algorithms

DSAS Toolbar

&F ¢ Transect Layer: |

Figure9. DSAS toolbarCalculate Statistics

Calculate Change Statistics E]@@

" Select Statistics to Calculate

| [DSASCore | Distance Measurement] SCE: Shoreline Change Envelope
[DSASCore | Distance Measurement] NSH: Net Shoreline Movement
v
[DSASCore | Regression Statistics] LRR: Linear Regression Rate
[DSASCore | Rearession Statistics] WLR: Weighted Linear Regression
[DSASCore | Advanced Statistics] LMS: Least Median of Squares

- Additional Parameters

I &pply shoreline intersection threshold: l What's this?

, Confidence Interval 3.
Pick: ISS‘Z v] or, type: I % Clearl

Cancelx’ExitI Calculate |

A

Figurel0. DSAS Calculate Change Statistics

Longterm average annualerosion rates were calculatedat 9,897 transects

(approximately 307 mile®f shoreline) No rates were calculatedt 542 transects

(approximatelyl7 milesof shorelingasaNB a dzf 6§ 2F aYAaaAy3dé aAK2NBf ;



gaps inthe shorelinedata are specific to areas where inlets have closed.Madd,
Corncakea 2 2 NJnd ®Id Topsaihlets) or have changed significantly as a result of
accretion or erosiorfe.g.New Topail Inlet at Topsail Beach). Where early data show a
shoreline stopping or starting at an active inletirrent data show a complete shoreline

if the inlet has closed.

Raw end-point data were created as a tableside the Geodatabase, then joinedby
common attributes to transectd TRANSORDERRd OBJECT)Dusing ArcMag. This
served as a means to query the data and spatially view resulata were then
imported into a Microsoft Excel 20@spreadsheet to take advantage of its available

math functions. This was necessary to complete the smoothing and blocking process.

LongTerm Average Annual Erosion Ra@alculation

Smoothing

Smoothing effectively filters shoterm dynamic shoreline phenomena such as beach
cusps, smaller sand waves, and the attaehinof landward migrating portions of
offshore bar systems. Cusps and similar features range in size from 1.5 meters (4.9 feet)
to 1,500 meters (4,922 feet) and have a life span ranging from days (smaller features) to
seasons or years (larger sand wavef)olanand Ferm, 1968) (Davis, 1978). Bars
generally range around 100 meters in length with migration and attachment rates
ranging from seasons to years (Davis, 1978). Variations associated with larger, longer

lived features such as secondary capes eaqukes are not filtered by the smoothing.

The procedure for spatially smoothing the shoreleresionrate data is a simple moving
average, or running mean technique describeddawis, 1973. For shoreline segnment
consisting of at least 17 transects fapximately 0.5 miles), an average is calculated for
the 17 transects and centered on the ninth transect. This spatially averaged value is the
dayYz22 i KS Rie vitidityloSimbets, the yiumber of transects used in the average is

decreased by two (apping one from each side of the centered calculation) until the

18



end transect is reached. The last value is calculated by taking the weighted average
using the last two transects
R=2xT+T)/3

R; = smoothed rate
T, = erosion rate at last trans¢ adjacent to the inlet

T, = erosion rate at second to last transect adjacent to inlet

As can be seen in Figure 11, results from smoothing are more noticable in areas

experiencing accelerated erosion or accretierg(near inlets).

Blocking

Blockingthe smoothed data creates spatially uniform rate segments. This allows for
management of like sections shoreline with he same or similar shorelinerosion
rate. In addition, it minimizes the number of neighboring shoreiagmentshat have
different shoreline change ratesBlocked erosion rate data are uséal calcualte the

ocean hazardetback and in thealculations of OE@rigure 11)

Blocking procedures, itemized below, represent refinments and clarifications of
procedures establishetly and used in all previous update studies. These refinements
and clarifications are the result of improved accuracy of the data brought about by
improvements in the shoreline delineation methodology and quantitative requirements
that allow for increased repabiltiy of results. Transect spacingas reduced from 100
and 300 meters (1980 Dolan study) to 50 meters in subsequent studies; #mel 2003
Overton and Fisher update studythe minimum number of transectsequired for
blocking was reducedby half from 16 to §. In areas experiencingn accelerated
change inrates this refirement resultedin smaller blocked groupsThe following list

describes the process of blocking:
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. D NP dzLJ exdioh fiath segmentbased on rate at transede.g.,2.0, 2.2, 21,

2.5, 26, 2.1, ...2%nduse the mean of each segment e blockederosion
rate. Transitioningat onefoot intervals are prefered for rate block boundaries.
Fractional rates are rounded down to the nearest foot, or half foot interval for
segmaits dominated by a half foot value and do not have values greater than
the next highest one foot interval(e.g, a rate segment equal to 5.4 would be

rounded to 5.0; and 5.7 would be rounded to 5.5).

. Erosion ratesegmentanust be & least eight (8) trasects. In areas experiencing
rapid erosion or accretioie.g., approaching inlets)it was not always possible
achieve a ondoot transition from one blocked ratesegment to the next, thus
making it necessary to evaluate segnts based on itmean sothat transitions
from one blocked segement to the newiasasnear to the one-foot interval as

feasible.

In areas where blocked segments transition from one value to another, (
from three to fourfeet per yeaJ a determination must be made to seledtet
transect that will serve asa delineation between the change in values. The

lower rate would be applied towards the higher blocked segment

. Where two blockedboundaries meet and divide a property or pardéke lower

of the two blockedratesis appied in the direction of the higher ratein orderto
give the propery owner the benefit of the lower rate Where a large parcel
containing multifamily structures was divided by a transition boundary, the
lower of the two blocked rates was applied towartthe higher rate so that no

structure was spligiving the structure the benefit of the lower rate

. Segmentsthat have accreted othat have erosion ratesf less thartwo feet per

year are assigned a blocked value wio for the longterm average annual

20



erosionrate in accordance with the minimum ocean hazard setback of 60 feet or

30 times the shoreline erosion ra@5A NCAQG7H .0306(a)(2)(A)

Ocean Isle Beach (raw, smoothed, & blocked data)

Tubbs Inlet negative (green) = accretion, positive (red) = erosion
134
124
14
10+
94
a4
74
64
54
44
34

Shallotte Inlet
+

erosion

Feet /Year

k3 i

+ T, Ak e R P S
(8" _IHA s bbb et ey - - Inlet Hazard Area
4% ’+44"’+++

T T T T T T T T T T T T T T T
130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Transect ID
1944 and 2009 shorelines (~ 65 years)

Figurell Example of Raw (points), Smoothed (solid green and red line), andkBtb¢solid black line)
data

21



RESULTS

A statistical summargf the blockederosionrates (Setback Factorsyas calculated for

this study as it was previous studies These dta arepresentedin below (Table 3)

The percentges of shorelinesare computed by dividing the number of miles of
shorelinemappedin a given categorye(g, Accreting by the total number of miles of
shoreline in a categorye(g, South Facing) For purposes of this studyt & 2 dz{OK\ yH £
beaches are defined as thosetlwishordines, or beach faces, generally perpendicular

and between SoutiEast and SouthVest (135°¢ 225°)(Table 4T g KA ISOXMSGI & (
between NorthEast andSouthEast (45 135°)(Table 5)

Statewide, the average blocked erosion rate value {8et per yea) fell by a factor of
one foot per year as compared to the 2003 Overtand Fisher update study using the
1998 shoreline. The 1998 shoreline used in the previous study also magtilblseen
recovering fromthe effects d two major hurricanes in 199@értha and Franas the
2003 update study resulted in the highest average erosion factor (4.3pkeeyear)

among all studies.
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South Facing
Miles (% of total)

East Facing
Miles (% of total)

Statewide Total
Miles (% of total)

Erosion and Accretion Conapison

Miles of Shoreline

Mapped/Analyzed 103.9 203.5 307.4
Accreting 50.1 (48 %) 53.6 (26.3%) 103.7 (33.7%)
Eroding 53.6 (52%) 147.1 (72.2%) 200.9 (65.4%)
No Data(missing
one of two 0.2 (0%) 2.8 (1%) 2.8 (>1%)
shorelines
Maximum Erosion
Rate (ft/yr) 12.5 ftlyr 28 ftlyr 28 ftlyr
Mean Erosion Rate 2.8 ftlyr 3.7 ftlyr 3.4 ftlyr

(ft/yr)

Setback Factor ComparisoM{nimum = 2 eet)

Setback Factor
(2ft)

77.3 (74.4%)

112.8 (55.4%)

190.2 (61.9%)

Setback Factor
(2.5 to 5.0 ft)

13.8 (13.3%)

48.3 (23.7%

62.1 (20.2%)

Setback Factor
(5.5t0 8.0 ft)

9.0 (8.7%)

22.4 (11.0%)

31.5 (10.2%)

Setback Factor
(>8.0 ft)

3.6 (3.5%)

17.2 (8.5%)

20.8 (6.8%)

Table 3. Summary of 2011 Update Studyetback Factors (Blocked Erosion Rates)mhis table is
separated into two sections: 1) the top secti@hErdsion and Accretion Comparis@nillustrates total
mapped andmeasural oceanfront shoreline,then subdivided into lengthsof shoreline demonstrating
long-term average annualaccretion and eragion, and those segments where only one of the two
shorelines exists (i.e. migrating or closed inlets)therefore the analysis could not be performecthus
givena y 2 .82 the lower sectiorz Sefback Factor Comparison (Minimum = 2 fge#)f the table is
an illustrative comparison of total length of shoreline and its calculated construntiBetback Factor,
where sixy feet is the minimum construction setback (2 ft. x 30 = 60 fieferencedin Rule 15A NCAC
07H.0306(a)(2)(A) For example, when a section of shoreline is accreting, or when it is eroding at t
feet per year or less, the Setback Factoristwo (2). B@r2 NS f Sy 3i K &K 2 Setback
Factor 2ftf A a Ay Of dza A& allxdretinghgralines, and thésea®ding at two feetper
yearor less (This table was updated for purposes of clarity based on public comnjents
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2009 1998
South Facing South Facing Changgmiles)
Miles (% of total) Miles (% of total)
Miles of Shoreline ‘
Mapped/Analyzed 103.9 96 7.9 (increase)
Setb?ZC lf<t)FaCt0r 77.3 (74.49 69 (729 8.3 (increase)
Setback Factor
(2.5 10 5.0 ft) 13.8(13.39 14 (144 0.2 (decrease)
Setback Factor
(5.5 t0 8.0 ft) 9.0 (8.79 9 (99 0 (same)
Setback Factor
(>8.0 ft) 3.6 (3.39 5 (9% 1.4 (decrease)

Table4. Summary of 2011 Update StudBlocked RategSetback Factorsjor South Facing Beaels.
This tableis an illustrative comparison of total length of shorelinenapped andanalyzed and its
calculated constructio Setback Factor, tere sixty feet is the minimum construction setback (2 ft. x 3
=60ft). ISY3IGK aK2gy Ay SdbdcSFadi® @ fjtslinolitzeSoRlength ofll accreting
sections of shoreline, and those calculated te@ leroding at two feetper yearor less (This table was
updated for purposes of clarity based on public commeénts

2009 1998
East Facing East Facing Changgmiles)
Miles (% of total) Miles (% of total)

Miles of Shoreline 203.5 216 12.5 (decrease)
Mapped/Analyzed

Setback Factor 112.8 (55.49 124 (584 11.2 (decease)

(2 ft)

Setback Factor 48.3 (23.%9 50 (230 1.7 (decrease)

(2.5 10 5.0 ft)

Setback Factor 22.4 (11.09 19 (9% 3.4 (increase)

(5.5 t0 8.0 ft)

Setback Factor 17.2 (8.5%9 22 (10% 4.8 (decrease)

(>8.0 ft)

Table5. Summary of 2011 Update Study Blocked Rates for East Facing Beachtds tableis an
illustrative comparison of total length of shorelinemapped and analyzed and its calculated
construction Setback Factor, tere sixty feet is the minimum constrction setback (2 ft. x 30 = 60 ft.).
ISYy3dK &aK2gy Ay Seibkck Fabi@ @ f)fs induSite $fRengih oéill accreting sections of
shoreline, and those calculated toeberoding at two feetper yearor less (This table was updated for
purposes of clarity based on public commepts
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These data can be compared to the data presentn the P97 and 2003 Methods
Reports (Benton, et al., 1997; Overtand Fisher, 2003). Howevewhen comparing
these dat, they should be used for generplalitative comparisons only. The data from
the 1997 report(Benton,Bellis, Overton, Fisher, Hench, & Dolan, 198#)not not be
compared directly because (1) there is a difference in the miles of shoreline in each
study (probably due to approximations made near inlets and capes), (2) the early date
used in the 1997 stly is not the ame as the one used ithe 2003 study and(3)
changing the required minimum number of transects from 16 to 8 in the 2003 Overton
and Fisher update studynd reducing spacing between transects from 100 and 300
meters to 50 meters areefinements made in the blocking methodologies that may
impact the statistics Preliminary analysis of the data showed remarkable consistency

with earlier updategTable 6).

Statewide Totals 2009 1998 1992 1986 1980
Miles (% of | Miles (% of | Miles @6 of | Miles (% of | Miles (% of
Summary tota(l) tota(l) totaﬁ)) tota(l) tota(l)
Miles of Shoreline 307.4 312 300 237 245
Mapped/Analyzed
Setback Factor 190.2 193 (6209 | 165 (590 | 144 (629 | 149 (629
(2 ft) (61.9%
Setback Factor 62.1 64 (200 | 54(19% | 43 (189 | 52 (229
(2.5t0 5.0 ft) (20.20
Setback Factor 315 28 (9 30 (1®0) | 20 (80 22 (9
(5.5t0 8.0 ft) (10.29
Setback Factor 20.8 27 (99 32 (1®H 22 (99 22 (99
(>8.0 ft) (6.8%

Table6. Summary ofBlocked Erosion RatgSetback Faars) for all studies This tablds an illustrative

comparison of total length of shorelinenapped andanalyzed and its calculated constructio Setback
Factorfor each of the five studieswhere sixty feet is the minimum construction setback (2 ft. x 3®&

ft). ISY3idK akKz2egy Ay Séthatk FatBm(2 ) b mdusive Rf leingth ofall accreting

sections of shoreline, and those calculated t@ keroding at two feetper yearor less Where the year
ends with anasterisk(*), in the table header that total shoreline distanceis lesscompared toothers

because some, or all, of the National Seashorgas not mappedfor that study (i.e. Shackleford Banks,
Core Banks)(This table was updated for purposes of clarity based on public comnjents
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South Facing _2009 _1998 .1992 ;986* ;980*
Shorelines Miles (% of | Miles (% & | Miles (% of | Miles (% of | Miles (% of
total) total) total) total) total)
Miles of Shoreline 103.9 96 106.8 82 80
Mapped/Analyzed
Setback Factor 77.3 69 (720 | 58.4(5%09 | 59 (720 | 70 (824
(2 ft) (74.%9
Setback Factor 13.8
(2.5 10 5.0 ft) (13.3% 14 (120 |14.4(1309 | 12 (1309 | 12 (124
Setback Factor
(5.5 t0 8.0 1) 9.0 (8.9 9 (P 5.9 (89 3 (%0 3 (%
Setback Factor 3.6 (3.99 5 (3% 9 (3 7 (9% 0 (%

(>8.0 ft)

Table7. Summary of Blocked Erosion Rates (Smtk Factors) for all studieg South Facing Beaches

This tableis an illustrative comparison of total length of shorelinenapped and analzed and its
calculated constructio Setback Factor for each of the five studieseng sixty feet is the minimum
construction setback (2 ft. x 30 = 60 ft.)LSy 3 (i K
inclusive of length ofall accreting sections of shoreline, and those calculated ® droding at two feet
per yearor less Where the year ends with arasterisk (*), in the table header that total shoreline
distanceis lesscompared toothers becaisesome, or all, of the National Seashoreas not mappedfor

that study (i.e. Shackleford Banks, Core Banks]This table was updated for purposes of clarity based

on public comments

K26y Ay Sétak Fad@ra2 4 © St SR

East Facing 2009 1998 1992 1986 1980"
Shorelines Miles (% of | Miles @6 of | Miles (% of | Miles (% of | Miles (% of
total) total) total) total) total)
Miles of Shoreline
Mapped/Analyzed | 20° 216 192.8 155 160
Setback Factor 112.8
2 ft) (55.40 | 124(580 | 89 (460 | 85(5349 | 78 (499
Setback Factor 48.3
(2.5 t0 5.0 ft) (23.79 50 (230 | 399 (229 | 31 (209 | 40 (2209
Setback Factor 22.4
(5.5 to 8.0 ft) (11.0% 1999 |243(139| 17 (129 20 (129
Setback Factor 17.2
0,
(>8.0 ft) @3 | 22(10% |23.4(129 | 15(109 | 23 (149

Table8. Summary ofBlocked Erosion Rates (Setback Factors) for all studieast Facing Beache§ his
table is an illustrative comparison of total length of shorelinmapped and analzed and its calculated
construction Setback Factor for each of the five studiesheve sixty feet is the minimum construction
setback (2 ft. x 30 =60 ft LSy 3 i K
of all accreting sections of shoreline, and those calculated t® &roding at two feetper yearor less

AK26Y A YSetb&cEFadt® @ )& induSive 8ffength

Where the year ends with arasterisk (*), in the table header that total shoreline distanceis less

compared toothers becaisesome, or all, of the National Seashokeas not mappedfor that study (i.e.
Shackleford Banks, Core Banks)This table was updated for purposes of clarity based on pub

commenty.
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Barrier Island Summaries

The folowing graphs show the data (raw, smoothed, and kéat) at each transect for
all NCbarrier islands. Positive rate values identify actual erogmositive = erosion
while negative valuesepresent accretionrlegative = accretion The black points, or
crosshairs, are the raw data; the green and/or red line is the smoothed data; and the

bold-black line is the blocked data.

Bird Island and Sunset Beaale considered low slopingouth facing beaches with
approximately 3.3 miles of combined oceanfrontostline. Sunset Beach has been
naturally accreting and has not required any nourishment projects (Figure 12). Several
FIOl2NAR KI @S KIR aA3ayAFAOIYyd AyTidzsSyOoSa
navigation jetty constructed at Little River inletf{lside of graph), the closing of Madd

inlet (transectIDs 3540), and engineering (end of island and inlet configuratioh)

Tubbs mlet prior to 1970. There was no change in blocked erosion rate factors since 2.8
miles 83 percenj of its shoreline demmstrated acretional trends with only light
erosion (twofeet peryear, or less) in theareaadjacent to Tubbs Inlefior a shoreline

distanceequal to distance of 0.4 milesr 13.9 percent of it®ceanfrontshoreline

Sunset Beach (raw, smoothed, & blocked data)

hegative (green) = accretion, positive (red) = erosion Tubbs Inlet
+++++++

Little River Inlet (SC/NC)

erosion

accretion

Madd Inlet (closed 1997)

Feet /Year

Inlet Hazard Area

+
T T 1] T T T T T
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110

Transect ID

1943, 1944, and 2009 shorelines (~66 years)

Figurel2. Sunset Beach data summary
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Ocean Isle Beach is considered low sloping smdh facing with approximately 5.7
miles of oceanfront shorelineApproximately 4.7 miles (78.5 percéndf this shoreline

is accreting while 1.2 miles (21.5 percénis erodng (Figure 13). Ocean lIsle has
received severalourishment projects in the 20@0which may have had some influence
on the 2009 shoreline position. Eroding areas are adjacent to inlets (Tubbs and

Shallotte) located on each shoulder of the barrier island

Ocean Isle Beach (raw, smoothed, & blocked data)

Tubbs Inlet negative (green) = accretion, positive (red) = erosion Shallotte Inlet
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1944 and 2009 shorelines (~ 65 years)

Figurel3. Ocean Isle data summary

Holden Beach is considered low sloping arsdw@h facing with approximately 8.0 miles

of oceanfront shoreline. Approximately 1.6 miles (2p€rcen? of this shoreline is
accreting, whe 6.3 miles (79.percen) is eroding (Figure 14). Most (58@rcen( of

the erosion is 2 feet peyear or less. Holden Beach has received several nourishment
projects. Area withthe highest erosion is adjacent toockwoodFollyInlet (located on

right side ofthe graph).

28



Holden Beach (raw, smoothed, & blocked data)

Shallotte Inlet negative (green) = accretion, positive (red) = erosion
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Figurel4. Holden Beach data summary

Oak lIsland, Caswell Beach, and Fort Caswell arsoalh facing beaches with a
O2Y0AYSR 20SIYTNRYy(l aK2NBftAYS NBIOKAY3 ySI N
shoreline is 9.3 miles with approximately 7.8 miles (8ge3cen) of accreting beach,

while the remaining 1.4 miles (15pérceni is eroding (Figure 15). All of the measured

erosion on this barrier island appears to b&2t per yearor less and occurs 4t4 mile

stretch straddling the Oak Island/Caswell Beach town limit and adjacent to the siphon

channel. The average, maximum, and minimum blockexsien rate at Oak Island is

two feet peryear.

Caswell Beach and Fort Caswell make up the remaining 1 miith combined
shorelines totaling 3.5 miles. Approximately 2.5 miles (p2m®eni are accreting, and
0.9 milesare eroding at twdeet per year or lesshe average, maximum, and minimum
blocked ero®n rate at Caswell Beach is tvieet per year Forthe eroding shoreline

segment, ratdactors dropped from 3.5 to twéeet per year
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Qak Island & Caswell Beach (raw, smoothed, & blocked data)
Lockwood Folly Inlet negative (green) = accretion, positive (red) = erosion Cape Fear Inlet
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Figurel5. Oak Islandgnd Caswell Beach data summary

Bald Head ISSER Q& & & 2 dzii K

o dbith fading shardine inkBRINsWitk Lduntyi

before transitioning to edasfacing at Cape Fear. This 3.2 naiéeanfront shoreline is the

NEIA2y@aamg2a /R (KS adl dsQa

aSO2yR Y24ai

has demonstrated consistelgthigh erosion rates throughout all studies. The son

rates Dr this segment of shorelinghow erosion at all transects and are consistentwit

those from the 2003 studyFigure 16). The average blocked erosion rate istBe3,

maximum is 10.5, andhe minimum is twofeet per year

position is dominated by erosional processes, rate factors did decrease for nearly 2.3

miles (71.&ercen) of shoreline.

Although this shorale

Bald Head Island - south beach (raw, smoothed, & blocked data)

Cape Fear Inlet negative (green) = accretion, positive (red) = erosion
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erosion
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Figurel6. Bald Head Island¥outh beacke) data summary
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Moving from. I £ R | S| seuthlb&atHo gaR @aach while rounding Capearthe

data showan erosionaccretion pivot pointalongthe shorelined . FER ISR Latly
beach under normal conditions has been demonstrated through the data to be

accretianal with rate factors equal to twéeet per year Moving northward éwards the

now closed Corncakalet, which formally separated  f R | SI R | yRhe%S{1SQa
shoreline movement demonstrates erosional characteristics. From the point at Cape

Fear to Fort Fisher the average blocked erosaip is 4.3the maximum is 9.0, and the

minimum is twofeet per year This shaline segment extends 8.5 mile&s3 miles (38.5

percen) of this shorelinedemonstrates accretional characteristics, while 5.1 miles (59.6

percen) is eroding. Approximatel§3 percent of this shoreline segment diceceive

reducederosionrate factorswhen compared to the 2003 Overton and Fisher study

Bald Head Island (east) to Ft. Fisher (raw, smoothed, & blocked data)

negative (green) = accretion, positive (red) = erosion

Cape Fear at point
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Figurel7. Bald Head IslandifvestbecDKé¢ 0 (2 C2NI CAAKSNJ RFGF adzyyt

Kure and Carolm Beache are all ast facing beaches with a combined oceanfront
shoreline reaching nearlgevenmiles. Kure Beach has 2.9 milessbibreline with
approximately onemile (34perceni of accreting beach, while the remaining 1.9 miles
(66 percen) is eroding (Figer 18). The average blocked erosion factor at Kure Beach is
2.3, the maximum is 5.5, and the minimum is twieet per year All erosion at Kure

beach is located adjacent to Fort Fisher.
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Caolina Beach has approximately fooniles of oceanfront shorelinefavhich 2.6 miles
(66.1percen is accretional and the remaining 1.3 miles (338ceni is eroding from
two and 5.7feet per yearnearing Carolina Beachlét. The average blocked erosion
rate at Carolina Beach is 31he maximum is 5.0, and the miniom is twofeet per year
(Figure 18).

Kure & Carolina Beach (raw, smoothed, & blocked data)

Kur(e lBe!a)ch negative (green) = accretion, positive (red) = erosion
start
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Figurel8. Kureand Carolina Beach data summary

Masonboro Island is an undeveloped barrier islants oceanfront shoreline is east
facing and extends 7.8 miles with Carolina Beach meits southern end (left side on

the graph) and Masonboro inlet on its northern flank (right side tve graph).
Approximately 7.5 miles (9®ercen) of its shoreline has demonstrated erosional
characteristics based on results, while the remaining 0l231(B.6percen) is accreting.

This small accreting area is adjacent to the rock navigation jetty at Masonboro inlet. The
average blocked erosion rate at Masonboro Island isf&e0 per year the maximum is

28.0 feet per year and the minimum is twdeet per year(Figure 19). The highest

erosion factor occurs on the end adjacent to CaroBeach let.
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Masonboro Island (raw, smoothed, & blocked data)

Carolina Beach Inlet negative (green) = accretion, positive (red) = erosion
Masonboro Inlet
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Figurel9. Masonboro Island data summary

Wrightsville Beach has approximately 4.5 miles of oceanfront shorelin@stdaging,
and flanked by two inlets (M@nboro and Mason). Masonborolét is hardened with
two rock navigational jettiesofie on each side). Approximately 4.1 miles &tceni

of its shoreline has demonstrated accreting characteristics based on sesutlile the
remaining 0.2 miles (2.percen) is eroding. The average, maximum, and minimum

blocked erosion ratat Wrightsville Beach is twieet per year(Figure 20).

Wrightsville Beach (raw, smoothed, & blocked data)
Masonboro Inlet negative (green) = accretion, positive (red) = erosion Mason Inlet
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Figure20. Wrightsville Beach data summary
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Figure kht Island has approximately 3.6 milekaxeanfront shoreline, is ea$acing,

and flanked bywo inlets (Mason and Rich)Approximately 2.8 miles (78rcen) of its
shoreline is characterized as accreting based on results, while the remaining €s8 mil
(22 percen)) is demonstrates eroding characteristics. The average, maximum, and

minimum blocked erosion rate &igure Eight Island is tweet per yearnFigure 21).

Figure Eight (raw, smoothed, & blocked data)

negative (green) = accretion, positive (red) = erosion RlchJﬂVEl
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Figure2l. Figure Eight data summary

LeeHutaff Islan has approximately 3.6 mile$ oceanfront shoreline, is eagtcing, and
flanked by two inlets (Rich and New Topsail). Approximately 3.2 milggfé&n) of

its shoreline is characterized as eroding based on results, while the remaining 0.8 miles
(22 percen) contains a data gap as a resaftthe closure of Old Topsail InJewhich

once separated Lee and Hutaff Islands. The average blocked erosion ratéemst pér

year, the maximum is 10.0eet per year andthe minimumis two feet per year(Fgure

22).
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Lee-Hutaff Island (raw, smoothed, & blocked data)

Rich Infet negative (green) = accretion, positive (red) = erosion
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Figure22. LeeHutaff Island data summary

Topsail Island has approximately 22 miles of oceanfront shoreline andeasafacing
barrier island flanked by two inlets (New Topsail and New River). Topsail Beeeh ma
up 28.1percent(4.8 miles) of its shorelin&urf City 27.®ercent(6.0 miles), and North
Topsail Beach 50dercent(11.1 miles).

Approximately 3.9 miles (81@ercentd 2 F ¢2LJal Af . S OKQa akK2NBf |
accreting based omesults, while 0.6 mile (13.5percen)) is considered erodingrhe

average minimum, and maximum blocked erosion rate is fi@et per yearnFigure 23).

At Surf City, approximately 5.2 miles (8@drceni of its shoreline is characterized as
accreting based omesults, while 0.7mile (12.9percen) is considered eroding.The

average, minimum, and maximum blocked erosion rate is two feet per(fégure 23).

At North Topsail Beach, approximately 9.8 miles (886cen) of its shoreline is
characterized as erodg based omesults, while 1.2niles (11.4perceni is considered
accreting. The average blocked erosion rate igé&eBper yearthe maximum is 14eet

per year andthe minimumis two feet per year(Figure 23). The area of Norftopsail

adjacent to w Riverihlet is experiencing the highest erosion.
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New Topsail Inlet
454
404
354

Topsail Island (raw, smoothed, & blocked data)

negative (green) = accretion, positive (red) = erosion
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Figure23. lee-Hutaff Island data summary

Onslow Beach has approximately 7.3 mitddsoceanfront shoreline and is eafgcing.

Approximately 4.8 miles (65@ercen) of its shoreline is characterized as eroding based

on results, while 2.5miles (34.7percen) is considered accreting.he average blocked

erosion rate is 4.1eet per yearthe maximum is 1Xeet per year andthe minimumis

two feet per year(Figure 24).

New Topsail Inlet

Onslow Beach (raw, smoothed, & blocked data)

negative (green) = accretion, positive (red) = erosion
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Figure24. Onslow Beach data summary

Latl yR Aa | yandmakStEeSranditidpdht, mavingNA S NJ A & |

up the coast from Cape Fear to Cape Lookout, wheedeach begingacing a southerly

direction. Thisisland oceanfront shoreline is approximately 3.3 miles long with 3.0 miles
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(92.5percen) of its shoreline characterized as eroding based on results, while 0.2 of a
mile (7.5perceny is considered accreting. The average blocked erosion rate f8€8.0
per year the maximum is 6.(0feet per year andthe minimum is two feet per year

(Figure 25).

Browns Island (raw, smoothed, & blocked data)

negative (green) = accretion, positive (red) = erosion
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Figure25® .NRoyQa LatlFyR RFGIF &dzYYl NB

Bear Island (Hammocks Beach 8tRark) is an undeveloped soutting barrier island

with approximately 3.0 miles of oceanfront shoreline. Approximately 2.1 miles (69.4
percen) of its shoreline is characterized as eroding based on results, while 0.9 of a mile
(30.60erceni is considered accreting. The average blocked erosion rate feet.ger

year, the maximum is 5.5eet per year andthe minimumis two feet per year(Figure

26).
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Bear Island (raw, smoothed, & blocked data)
negative (green) = accretion, positive (red) = erosion
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Figure26. Bear Island data summary

Bogue Banks is a souiicing barrier island with nearly 25 miles of oceanfrsnbreline,
and is comprised of fivetownships and a state park. Emerald Isle makes up
approximately 11.2 miles (4%ercen) of its shoeline, Indian Beach 1.7 miles
(approximately 7 percen{, Salter Path 0.8nile, Pine Knoll Shores 4.8 miles (19.2
percend, and Atlantic Bach and Fort Macon State Park 6.1 miles (D&rtend. It is

also flanked by two inlets (Bogue and Beaufort).

At Emerald Isle, approximately 7.7 miles (6BeBcen)) of its shoreline is characterized
as accreting based on results, while 3.5 milésZpercen)) is considered eroding. The
average blocked erosion rate is Zget per year the maximum is 12.5eet per year
and the minimum is two feet per year(Figure 27). The highest erosion occurred
immediately adjacent to Boguénlet; however, thg side of the island is currently

demonstrating accretional characteristics.
At Indian Beach, approximately 1.5 miles (898cen) of its shoreline is characterized

as eroding based oresults, while 0.2nile (10.7percen) is considered accreting. The

average minimum, and maximum blocked erosion rate is tf@et per year(Figure 27).
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At Salter Path, approximately 1@@rcent(0.8 mile) of its shoreline is characterized as
eroding less than twdeet per yearbased on results. The average, minimumand

maximum blocked erosion rate is two feet per y€aigure 27).

At Pine Knoll Shores, approximately 2.7 miles @&den) of its shoreline is
characterized as accreting based on results, while 2.1 milesp@@®n) is considered
eroding. The aveage, minimum, and maximum blocked erosion rate is two feet per

year(Figure 27).

At Atlantic Beach and Fort Macon, approximately 4.9 miles (k@en) of its
shoreline is characterized as accreting based on results, while 1.1 milepét8ehy is
considered eroding.The average, minimum, and maximum blocked erosion rate is two

feet per yearn(Figure 27).

Bogue Banks (raw, smoothed, & blocked data)

Bogue Inlet negative (green) = accretion, positive (red) = erosion Beaufort Inlet
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Figure27. Bogue Banks data summary

Shacklefod Banks is an undeveloped soudtting barrier island with approxetely 8.1
miles of oceanfront shoreline and is flanked two inlets (Beaufort and Bardgn
Approximately 5.8 miles (71@rceni of its shoreline is characterized as eroding based

on results, while 2.3 miles (28g&rcen) is considered accreting. Theerage blocked
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erosion rate is 3.4eet per yearthe maximum is 5.%eet per year andthe minimum is 2

feet per yearn(Figure 28).

kleford Banks (raw, hed, & blocked data)
Beaufort Inlet negative (green) = accretion, positive (red) = erosion
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Figure28. Shackleford Banks data summary

At Cape Lookout starting at Bardénlet moving tavards the point at tle cape is an
undeveloped soutHacing portion of the Core Banks with approximately 2.4 miles of
oceanfront shoreline. Approximately 1.9 miles (8%8rcen) of its shoreline is
characterized as accreting based on results, while 0.4 ohile (18.2percen) is
considered eroding. The average blocked erosion rate ieBtder yearthe maximum

is 11.0feet per year andthe minimumis twofeet per year(Figure 29).

Cape Lookout - Bardens inlet to point (raw, smoothed, & blocked data)
Bardens Inlet negative (green) = accretion, positive (red) = erosion
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Figure29. Cape Lookout data summary
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Cae Lookout starting at the point at the cape and moving towardsnDinlet is an
undeveloped eastacing portion of the Core Banks with approximately 20.9 miles of
oceanfront shoreline. Approximately 18.7 miles (8%&rcen) of its shoreline is
characteized as eroding based on results, while 2.2 miles (pérgeny is considered
accreting. The average blocked erosion rate isfde? per year the maximum is 18.0
feet per year andthe minimumis two feet per year(Figure 30). The highest erosion is

measured adjacent to Drum Inlet.

Cape Lookout - point to Drum inlet (raw, smoothed, & blocked data)

Cape Lookout Point negative (green) = accretion, positive (red) = erosion DrumJnlex
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Figure30. Cape Lokout to Drum Inlet data summary

Core Banks from Drum Inlet to Ocracoke Imég¢he remaining undeveloped eafcing
portion of the Core Banks with approximately 21.5 mitdsoceanfront shoreline.
Approximately 18.7 miles (8¥erceni of its shoreline is characterized as eroding based
on results, while 2.8 miles (}3ercen) is considered accreting. The average blocked
erosion rate is 3.Teet per yearthe maximum is 8.5eet per year andthe minimumis

two feet per year(Figure 31).
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Core Banks - Drum Inlet to Ocracoke Inlet (raw, smooth, & blocked data)

Drum Inlet negative (green) = accretion, positive (red) = erosion
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Figure31l. Core Banks data summary

Ocracoke Island marks the tratighal point from east to souttiacing beaches moving

south to north approaching Cape Haltd a ® h ONJ 021 S5SQa 20SIF yFNRY
its shoreline is approximately 16.3 miles in length. Approximately 13.3 miles (69.7
percen) of its shoreline is characterized as eroding based on results, while 4.9 miles (30
percen) is considered accretinglThe average blocked erosion rate is 8t per year

the maximum is 8.%eet per year andthe minimum is Zeet per year(Figure 32).

Ocracoke (raw, smoothed, & blocked data)

Ocracoke Inlet negative (green) = accretion, positive (red) = erosion
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Figure32. Ocracoke data summary

Hatteras from Ocracoke Irleo Cape Hatterasas asouth facing shoreline and is
approximately 12.9 miles in length. Approximately 6.6 miles (fkdeni of its

shoreline is characterized as accreting based on results, while 6.2 milepé8en) is

42



considered eroding. The average blocked erosita isa2.9feet per yearthe maximum

is 11.5feet per year andthe minimumis twofeet per yearFigure 33).

Hatteras (inlet to cape) (raw, smoothed, & blocked data)
Hatteras Inlet negative (green) = accretion, positive (red) = erosion
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Figure33. Hatteras (inlet to cape) data summary

TheOuter Banks from Cape Hatteras to Avean eastfacing beah with an oceanfront
shoreline of approximately 10.6 miles The region between Cape Hattsrand Avon
makes up 7.1 miles (approximatelg7 percen) of this shoreline segment.
Approximately 6.6 miles (92.perceny) of this shoreline segment is charactexdzas
eroding based on results, wa the remaining 0.5 mil€7.4 percen)) has data gaps. The
average blocked erosion rate is et per yearthe maximum is 1Xeet per year and

the minimumis twofeet per yearFigure 34).

The shoreline segment adjant to Avon is approximately 3.5 milesig and makes up

33 percentof this portion of shoreline. Approximately 2.2 miles (@centy 2 F | g2y Qa
shoreline is characterized as eroding based on results, while the remaining 1.2 miles (36
percen) is accretig. The average blocked erosion rate is &6t per year the

maximum is 4.%eet per year andthe minimumis twofeet per yearFigure 34).
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Cape Hatteras to Avon (raw, smoothed. & blocked data)

Cape Hatteras negative (green) = accretion, positive (red) = erosion
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Figure34. Capg Hatteras to Avon data summary

The Outer Banks from Avon to Rodéat are eastfacing beaches with approximately
16.9 miles of oceanfront shoreline. The region between Avon and Salvcsmmakel .5
miles (68perceni of this shoreline segment. Approximately 8.1 miles (gp2&en) of

this shoreline segment is charactegd as eroding based on results, while the remaining
3.4 miles (29.3ercen) of shoreline is accreting. The average blocked erosion rate is
2.4feet per yearthe maximum is 4eet per year andthe minimumis twofeet per year
(Figure 35).

The OuterBanksbeaches that includeésalvg Waves, and Rodanthare eastfacing
beaches making up 5.4 miles (B2rcen) of shoreline for this portion of the Outer
Banks. Approximately 3.2 miles (prcenf) of this shoreline segment is characterized
as eroding basd on results, while the remaining 2.1 miles (@&rcen{ of shoreline is
accreting. The average blocked erosion rate isf&% per year the maximum is 12.5
feet per year andthe minimumis two feet per year(Figure 35). The highest blocked
erosion ate in the state for a developed barrier island occurs at the North end of

Rodanthe (12.%eet per yea).
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Avon to Rodanthe (raw, smoothed, & blocked data)

Avon (end) negative (green) = accretion, positive (red) = erosion
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Figure35. Avon to Rodanthe datassnmary

The Outer Banks from Rodanthe to Oregon InbetPea Islath National Seashorés an
eastfacing beach with approximately 11.7 miles of oceanfront shoreline. Approximately
9.8 miles (83.%ercen) of this shoreline segment is characterized as eroding based on
results, while the remaining 1.9 miles (162rcen) of shoreline is aceting. The
average blocked erosion rate is 5t per year maximum is 16.%eet per year and

minimumis twofeet per year(Figure 36).

Rodanthe to Oregon inlet (raw, smoothed, & blocked data)
Rodanthe (end) negative (green) = accretion, positive (red) = erosion Oregon Inlet
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Figure36. Rodanhe to Oregon Inlet data summary

The Outer Banks from Oregon IntetNags Head is an edfstcing portion of shoreline
and is approximately 15.9 milésng. The region between Oregon Inlet and Nags Head

(Bodie Island) mee up approximately 4.6 miles (approximated9 percend of this
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segment of shoreline. ApproximatelyO miles (86.¢percen) of this shoreline segment
is characterized as eroding based on results, while the remaining 0.6 of a mile (13.4
percen) of shoreline is accreting. The average blocked erosion rate iedd.per year

the maximum is 1@eet peryear, andthe minimumis twofeet per year(Figure 37).

Nags Head makes up 11.3 miles fetceni of this portion of shoreline. Approximately
11.0 miles (97.%erceni of this shoreline segment is characterized as eroding based on
results, while the emaining 0.2nile (2.5percen) of shoreline is accreting. The average
blocked erosion rate is &et per year the maximum is 7.5eet per year andthe

minimumis twofeet per year(Figure 37).

Oregon Inlet to Nags Head (raw, smoothed, & blocked data)
negative (green) = accretion, positive (red) = erosion

Bodie Island Lighthouse Rd.
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Figure37. Oregoninlet to Nags Head data summary

The Outer Banks beaches that inclucié Devil Hills, Kitty Hawk, and Southern Shores to
the Dare/Currituck County line are all east facimigh a combinedshoreline of17.8

miles. The shoreline at Kill Devil Hills represents apprately 4.6 miles (26.gercen)

of the totalfor this segment of shorelinddpproximately 2.4 miles (50§ ercen) of this
shoreline segment is characterized as eroding based on results, while the remaining 2.3
miles (49.7perceny) of shoreline is accretg. The average blocked erosion rate is 2.1
feet per yeaythe maximum is 2.5eet per year andthe minimumis two feet per year

(Figure 38).
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The shoreline at Kitty Hawk represents approximately 3.5 miles (@€gden) of the
total for this segmenbf shoreline. Based on calculations, J#¥centof this shoreline
segment is characterized as eroding. Approximately p@réentis eroding less than
two feet per yearand remaining 49.@ercentis eroding between twand 2.5feet per
year. The averag blocked erosion rate is 2féet per yearthe maximum is 2.5eet per

year, andthe minimumis twofeet per year(Figure 38).

The shoreline at Southern Shores represents approximately 3.7 milesp@@é&ni of
the total for this segment of shorelineApproximately 2.1 miles (56 8erceni of this
shoreline segment is characterized eding less than twdeet per yearbased on
results, while the remaining 1.6 miles (43»@ércend) of shoreline is accreting. The

average maximum, and minimurblockederosion rate is twdeet per yearFigure 38).

The remaining shoreline between Southern Shores and the Dare/Currituck County line
accounts for 5.9 miles (33.percen) of the total for this segment of shoreline.
Approximately 4.6 miles (78.fercen) of this shoreline segment is characterized as
eroding based on results, while the remaining 1.3 miles (p&@en) of shoreline is
accreting. The average, maximum, and minimum blocked erosion rate is two feet per

year(Figure 38).
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Kill Devil Hills to Dare County line (raw, smoothed, & blocked data)

Kill Ze‘;gu'*'"s negative (green) = accretion, positive (red) = erasion

.
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Figure38. Kill Devil Hills, Kitty Hawk& Southern Shores data summary

The shoreline in Currituck County accounts for approximately 22.7 milepditéni) of

0KS adrasSQa G2G1rf 20SIYyFTNRY (G pekceriBithsy S ¢
shoreline segment is characterized as eroding based on results, while the remaining 3.7
miles (16.4perceni) of shoreline is accreting. The average blocked erosion rate is 3.1

feet per yearthe maximum is 7.0eet per year andthe minimumis two feet per year

(Figure 39).

Currituck County (raw, smoothed, & blocked data)
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Figure39. Currituck County data summary
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APPENIX A: Data Summary Tables

Minimum Rate  Maximum Rate Value]

Sunset Beach (including Bird Island)

Mean Rate Value (ft/yr)

Transects Meters Miles % Value (ft/yr) (ft/yr)

Shoreline Analyzed 108 5350 17553.4 3.3 100.0% [ -6.2 ft/yr (accretion) | 2 ft/yr (erosion) [-23.4 ft/yr (accretion)
Erosion 15 700 2296.7 0.4 13.9%

Accretion 90 4450 14600.5 2.8 83.3%

Data Gap/Missing Data 3 100 328.1 0.1 2.8%

Eroding 2ft/Year or Less (>0, <=2) 15 700 2296.7 0.4 13.9%

Eroding 2 to 5 Feet/Year (>2, <=5) 0

Eroding 5 to 8 Feet Year (>5, <=8) 0

Eroding More Than 8 Feet/Year 0

Smoothed Rate Changes per Transect

Increased Erosion (1998 - 2009) 4 150 492.2 0.1 3.7%

Increased Accretion (1998 - 2009) 0 0.0%

No Change 104 5150 16897.2 3.2 96.3%

Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0

Block value (setback factor) decrease 0

Block value (setback factor) No Change 108 5350 17553.4 3.3 100.0%

Table Al. Sunset Beach data summary

Minimum Rate  Maximum Rate Value|

Ocean Isle Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 186 9250 30349.3 5.7 100.0% [ -0.49 ft/yr (accretion) | 12.3 ft/yr (erosion)| -3.9 ft/yr (accretion)
Erosion 40 1950 6398.0 1.2 21.5%
Accretion 146 7250 23787.3 45 78.5%
Data Gap/Missing Data 5 200 656.2 0.1 2.7%
Eroding 2ft/Year or Less (>0, <=2) 5 200 656.2 0.1 2.7%
Eroding 2 to 5 Feet/Year (>2, <=5) 5 200 656.2 0.1 2.7%
Eroding 5 to 8 Feet Year (>5, <=8) 27 1300 4265.3 0.8 14.5%
Eroding More Than 8 Feet/Year 3 100 328.1 0.1 1.6%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0 0.0%
Increased Accretion (1998 - 2009) 13 600 1968.6 0.4 7.0%
No Change 173 8600 28216.6 5.3 93.0%
Blocking (Setback Factor) Changes per Transgct 2.7 2.0 6.5
Block value (setback factor) increase 25 1200 3937.2 0.7 13.4% 2.0 2.0 2.0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 161 8000 26248.0 5.0 86.6%

Table A2. Ocean Isle data summary

Minimum Rate  Maximum Rate Value]

Holden Beach Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ft/yr)
Shoreline Analyzed 258 12850 | 42160.9 8.0 100.0% [ 0.45 ft/yr (erosion) | 9.3 ft/yr (erosion) [ -12.9 ft/yr (accretion)
Erosion 204 10150 | 33302.2 6.3 79.1%
Accretion 54 2650 8694.7 1.6 20.9%
Data Gap/Missing Data 0 0.0%
Eroding 2ft/Year or Less (>0, <=2) 152 7550 24771.6 4.7 58.9%
Eroding 2 to 5 Feet/Year (>2, <=5) 23 1100 3609.1 0.7 8.9%
Eroding 5 to 8 Feet Year (>5, <=8) 7 300 984.3 0.2 2.7%
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 3 100 328.1 0.1 1.2%
Increased Accretion (1998 - 2009) 0 0.0%
No Change 0 -50 -164.1 0.0 0.0%
Blocking (Setback Factor) Changes per Transgct 2.6 2.0 8.5
Block value (setback factor) increase 13 600 1968.6 0.4 5.0% 1.0 1.0 1.0
Block value (setback factor) decrease 80 3950 12960.0 25 31.0% 1.3 0.5 3.0
Block value (setback factor) No Change 165 8200 26904.2 5.1 64.0%

Table A3. Holden Beach data summary



Minimum Rate

Maximum Rate Value|

Oak Island Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftyr)
Shoreline Analyzed 300 14950 | 49051.0 9.3 100.0% [ -0.95 ft/yr (accretion) | 1.5 ft/yr (erosion) [ -7.7 ft/yr (accretion)
Erosion 47 2300 7546.3 14 15.7%
Accretion 253 12600 | 41340.6 7.8 84.3%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 47 2300 7546.3 14 15.7%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 139 6900 22638.9 4.3 46.3%
No Change 161 8000 26248.0 5.0 53.7%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 274 13650 | 44785.7 8.5 91.3% 2.5 1.0 3.5
Block value (setback factor) No Change 26 1250 4101.3 0.8 8.7%

Table A4. Oak Island data summary

Minimum Rate

Maximum Rate Value|

Caswell Beach (including Ft. Caswell) Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ft/yr)
Shoreline Analyzed 113 5600 18373.6 3.5 100.0% [ -2.5 ft/yr (accretion) | 1.4 ft/yr (erosion) [ -26.8 ft/yr (accretion)
Erosion 31 1500 4921.5 0.9 27.4%
Accretion 82 4050 13288.1 25 72.6%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 31 1500 4921.5 0.9 27.4%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 16 750 2460.8 0.5 14.2%
No Change 97 4800 15748.8 3.0 85.8%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 37 1800 5905.8 1.1 32.7% 2.9 15 35
Block value (setback factor) No Change 76 3750 12303.8 2.3 67.3%

Table A5. Caswell Beach data summary

Minimum Rate

Maximum Rate Valug]

Bald Head Island (south beach) Transects Meters Feet Miles % Mean Rate Value (ft/yr) °
Value (ft/yr) (ft/yr)
Shoreline Analyzed 103 5100 16733.1 3.2 100.0% 5.3 ft/yr (erosion) [11.4 ft/yr (erosion) No Accretion
Erosion 113 5600 18373.6 35 109.7%
Accretion 0 -50 -164.1 0.0 0.0%
Data Gap/Missing Data 2 50 164.1 0.0 1.9%
Eroding 2ft/Year or Less (>0, <=2) 23 1100 3609.1 0.7 22.3%
Eroding 2 to 5 Feet/Year (>2, <=5) 30 1450 4757.5 0.9 29.1%
Eroding 5 to 8 Feet Year (>5, <=8) 22 1050 3445.1 0.7 21.4%
Eroding More Than 8 Feet/Year 28 1350 4429.4 0.8 27.2%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 0
No Change 103 5100 16733.1 3.2 100.0%
Blocking (Setback Factor) Changes per Transgct 5.3 2.0 10.5
Block value (setback factor) increase 7 300 984.3 0.2 6.8% 1.1 0.5 2.0
Block value (setback factor) decrease 74 3650 11975.7 2.3 71.8% 2.6 1.0 4.5
Block value (setback factor) No Change 22 1050 3445.1 0.7 21.4%

Table A6. Bald Head Island ("south beach") data summary




Minimum Rate

Maximum Rate Value|

Bald Head Island (east beach) Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 27 1300 4265.3 0.8 100.0% [ -2 ft/yr (accretion) | 1.9 ft/yr (erosion) [ -6.1 ft/yr (accretion)
Erosion 8 350 11484 0.2 29.6%
Accretion 19 900 2952.9 0.6 70.4%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 8 350 1148.4 0.2 29.6%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 8 350 1148.4 0.2 29.6%
Increased Accretion (1998 - 2009) 0
No Change 19 900 2952.9 0.6 70.4%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 27 1300 4265.3 0.8 100.0%

TableA7.

Bald Head Island ("east beach") data summary

Minimum Rate

Maximum Rate Value|

Bald Head - Fort Fisher (including Zeke's Islandjransects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftlyr)
Shoreline Analyzed 275 13700 | 44949.7 8.5 100.0% 1.8 ft/yr (erosion) 9.6 ft/yr (erosion) | -8.2 ft/yr (accretion)
Erosion 164 8150 26740.2 51 59.6%
Accretion 106 5250 17225.3 3.3 38.5%
Data Gap/Missing Data 5 200 656.2 0.1 1.8%
Eroding 2ft/Year or Less (>0, <=2) 11 500 1640.5 0.3 4.0%
Eroding 2 to 5 Feet/Year (>2, <=5) 41 2000 6562.0 1.2 14.9%
Eroding 5 to 8 Feet Year (>5, <=8) 58 2850 9350.9 1.8 21.1%
Eroding More Than 8 Feet/Year 54 2650 8694.7 1.6 19.6%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009)
Increased Accretion (1998 - 2009) 1 0 0.0 0.0 0.4%
No Change 274 13650 | 44785.7 8.5 99.6%
Blocking (Setback Factor) Changes per Transgct 4.3 2.0 9.0
Block value (setback factor) increase 40 1950 6398.0 1.2 14.5%
Block value (setback factor) decrease 118 5850 19193.9 3.6 42.9%
Block value (setback factor) No Change 116 5750 18865.8 3.6 42.2%

Table A8. From Bald Head Island féort Fisheata summary

Minimum Rate

Maximum Rate Value|

Kure Beach Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ft/yr)
Shoreline Analyzed 94 4650 15256.7 2.9 100.0% 0.2 ft/yr (erosion) 5.2 ft/yr (erosion) | -1.4 ft/yr (accretion)
Erosion 32 1550 5085.6 1.0 34.0%
Accretion 62 3050 10007.1 1.9 66.0%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 16 750 2460.8 0.5 17.0%
Eroding 2 to 5 Feet/Year (>2, <=5) 13 600 1968.6 0.4 13.8%
Eroding 5 to 8 Feet Year (>5, <=8) 2 50 164.1 0.0 2.1%
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 19 900 2952.9 0.6 20.2%
Increased Accretion (1998 - 2009) 0
No Change 75 3700 12139.7 2.3 79.8%
Blocking (Setback Factor) Changes per Transgct 2.3 2.0 5.5
Block value (setback factor) increase 8 350 1148.4 0.2 8.5% 1.7 1.5 2.0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 86 4250 13944.3 2.6 91.5%

Table A9. Kure Beach data summary



Minimum Rate

Maximum Rate Value|

Carolina Beach Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftiyn)
Shoreline Analyzed 127 6300 20670.3 3.9 100.0% [ -0.5 ft/yr (accretion) | 5.7 ft/yr (erosion) [ -2.3 ft/yr (accretion)
Erosion 43 2100 6890.1 1.3 33.9%
Accretion 84 4150 13616.2 2.6 66.1%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 15 700 2296.7 0.4 11.8%
Eroding 2 to 5 Feet/Year (>2, <=5) 13 600 1968.6 0.4 10.2%
Eroding 5 to 8 Feet Year (>5, <=8) 4 150 492.2 0.1 3.1%
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 16 750 2460.8 0.5 12.6%
Increased Accretion (1998 - 2009) 0
No Change 111 5500 18045.5 3.4 87.4%
Blocking (Setback Factor) Changes per Transgct 3.0 2.0 5.0
Block value (setback factor) increase 20 950 3117.0 0.6 15.7% 2.6 1.0 5.0
Block value (setback factor) decrease 6 250 820.3 0.2 4.7% 1.3 1.0 15
Block value (setback factor) No Change 101 5000 16405.0 3.1 79.5%

Table A10. Carolina Beach data summary

Minimum Rate

Maximum Rate Value

Masonboro Island Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ft/yr)
Shoreline Analyzed 253 12600 | 41340.6 7.8 100.0% 6.9 ft/yr (erosion) [36.1 ft/yr (erosion)| -11.5 ft/yr (accretion)
Erosion 243 12100 [ 39700.1 7.5 96.0%
Accretion 9 400 13124 0.2 3.6%
Data Gap/Missing Data 1 0 0.0 0.0 0.4%
Eroding 2ft/Year or Less (>0, <=2) 19 900 2952.9 0.6 7.5%
Eroding 2 to 5 Feet/Year (>2, <=5) 82 4050 13288.1 2.5 32.4%
Eroding 5 to 8 Feet Year (>5, <=8) 53 2600 8530.6 1.6 20.9%
Eroding More Than 8 Feet/Year 89 4400 14436.4 2.7 35.2%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 5 200 656.2 0.1 2.0%
Increased Accretion (1998 - 2009) 0
No Change 248 12350 [ 40520.4 7.7 98.0%
Blocking (Setback Factor) Changes per Transgect 7.0 2.0 28.0
Block value (setback factor) increase 151 7500 24607.5 4.7 59.7% 2.3 0.5 16.0
Block value (setback factor) decrease 37 1800 5905.8 1.1 14.6% 0.9 0.5 15
Block value (setback factor) No Change 65 3200 10499.2 2.0 25.7%

Table A11l. Masonboro Island data summary

Minimum Rate

Maximum Rate Value|

Wrightsville Beach Transects Meters Miles % Mean Rate Value (ft/yr) Value (ftiyr) (ftiyr)
Shoreline Analyzed 145 7200 23623.2 4.5 100.0% [ -3.2 ft/yr (accretion) | 4.5 ft/yr (erosion) [ -6.7 ft/yr (accretion)
Erosion 3 100 328.1 0.1 2.1%
Accretion 132 6550 21490.6 4.1 91.0%
Data Gap/Missing Data 10 450 1476.5 0.3 6.9%
Eroding 2ft/Year or Less (>0, <=2) 1 0 0.0 0.0 0.7%
Eroding 2 to 5 Feet/Year (>2, <=5) 2 50 164.1 0.0 1.4%
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 3 100 328.1 0.1 2.1%
Increased Accretion (1998 - 2009) 0
No Change 142 7050 23131.1 4.4 97.9%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 145 7200 23623.2 4.5 100.0%

Table A12. Wrightsville Beach data summary

54



Figure Eight Island

Transects Meters

Feet

Miles

%

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Value (ft/yr) (ftlyr)
Shoreline Analyzed 118 5850 19193.9 3.6 100.0% [ -1.6 ft/yr (accretion) | 3.4 ft/yr (erosion) [ -4.5 ft/yr (accretion)
Erosion 26 1250 4101.3 0.8 22.0%
Accretion 92 4550 14928.6 2.8 78.0%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 24 1150 3773.2 0.7 20.3%
Eroding 2 to 5 Feet/Year (>2, <=5) 2 50 164.1 0.0 1.7%
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 3 100 328.1 0.1 2.5%
No Change 115 5700 18701.7 3.5 97.5%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 118 5850 19193.9 3.6 100.0%

Table A13. Figure Eight Islandada summary

Minimum Rate

Maximum Rate Value|

Lee-Hutaff Island Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftiyr) (ftiyr)
Shoreline Analyzed 117 5800 19029.8 3.6 100.0% 5.8 ft/yr (erosion) | 15.1 ft/yr (erosion) No Accretion
Erosion 103 5100 16733.1 3.2 88.0%
Accretion 0 -50 -164.1 0.0 0.0%
Data Gap/Missing Data 14 650 2132.7 0.4 12.0%
Eroding 2ft/Year or Less (>0, <=2) 13 600 1968.6 0.4 11.1%
Eroding 2 to 5 Feet/Year (>2, <=5) 22 1050 3445.1 0.7 18.8%
Eroding 5 to 8 Feet Year (>5, <=8) 25 1200 3937.2 0.7 21.4%
Eroding More Than 8 Feet/Year 43 2100 6890.1 1.3 36.8%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 4 150 492.2 0.1 3.4%
Increased Accretion (1998 - 2009) 0
No Change 113 5600 18373.6 3.5 96.6%
Blocking (Setback Factor) Changes per Transgct 5.7 2.0 10.0
Block value (setback factor) increase 67 3300 10827.3 2.1 57.3% 3.5 0.5 8.0
Block value (setback factor) decrease 14 650 2132.7 0.4 12.0% 1.1 0.5 15
Block value (setback factor) No Change 36 1750 5741.8 1.1 30.8%

Table Al4. LeeHutaff Island data summary

Minimum Rate

Maximum Rate Value|

Topsail Beach Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftiyr) (ftiyr)
Shoreline Analyzed 155 7700 25263.7 4.8 100.0% [ -2.5 ft/yr (accretion) | 1.8 ft/yr (erosion) [ -19.5 ft/yr (accretion)
Erosion 21 1000 3281.0 0.6 13.5%
Accretion 127 6300 20670.3 3.9 81.9%
Data Gap/Missing Data 7 300 984.3 0.2 4.5%
Eroding 2ft/Year or Less (>0, <=2) 21 1000 3281.0 0.6 13.5%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 21 1000 3281.0 0.6 13.5%
Increased Accretion (1998 - 2009) 0
No Change 127 6300 20670.3 3.9 81.9%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 155 7700 25263.7 4.8 100.0%

Table A15. Topsail Beach data summary



Minimum Rate

Maximum Rate Value|

Surf City Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftiyn)
Shoreline Analyzed 194 9650 31661.7 6.0 100.0% [ -0.3 ft/yr (accretion) | 0.5 ft/yr (erosion) [ -0.8 ft/yr (accretion)
Erosion 25 1200 3937.2 0.7 12.9%
Accretion 167 8300 27232.3 52 86.1%
Data Gap/Missing Data 2 50 164.1 0.0 1.0%
Eroding 2ft/Year or Less (>0, <=2) 25 1200 3937.2 0.7 12.9%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 2 50 164.1 0.0 1.0%
Increased Accretion (1998 - 2009) 0
No Change 192 9550 31333.6 5.9 99.0%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 194 9650 31661.7 6.0 100.0%

Table A16. Surf City data summary

Minimum Rate

Maximum Rate Value|

North Topsail Beach Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 359 17900 | 58729.9 11.1 100.0% 1.2 ft/yr (erosion) | 37.6 ft/yr (erosion)| -0.6 ft/yr (accretion)
Erosion 318 15850 | 52003.9 9.8 88.6%
Accretion 41 2000 6562.0 1.2 11.4%
Data Gap/Missing Data
Eroding 2ft/Year or Less (>0, <=2) 270 13450 | 44129.5 8.4 75.2%
Eroding 2 to 5 Feet/Year (>2, <=5) 39 1900 6233.9 1.2 10.9%
Eroding 5 to 8 Feet Year (>5, <=8) 3 100 328.1 0.1 0.8%
Eroding More Than 8 Feet/Year 6 250 820.3 0.2 1.7%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 61 3000 9843.0 1.9 17.0%
Increased Accretion (1998 - 2009) 0
No Change 298 14850 | 48722.9 9.2 83.0%
Blocking (Setback Factor) Changes per Transgct 2.3 2.0 14.0
Block value (setback factor) increase 11 500 1640.5 0.3 3.1% 7.7 2.0 12.0
Block value (setback factor) decrease 40 1950 6398.0 1.2 11.1% 0.7 0.5 1.0
Block value (setback factor) No Change 308 15350 | 50363.4 9.5 85.8%

Table Al7. North Topsail Beach data summary

Minimum Rate

Maximum Rate Value|

Onslow Beach Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftiyn)
Shoreline Analyzed 236 11750 | 38551.8 7.3 100.0% 3 ft/yr (erosion) 11.5 ft/yr (erosion) -4.2 (accretion)
Erosion 154 7650 25099.7 4.8 65.3%
Accretion 82 4050 13288.1 25 34.7%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 29 1400 4593.4 0.9 12.3%
Eroding 2 to 5 Feet/Year (>2, <=5) 50 2450 8038.5 15 21.2%
Eroding 5 to 8 Feet Year (>5, <=8) 36 1750 5741.8 1.1 15.3%
Eroding More Than 8 Feet/Year 39 1900 6233.9 1.2 16.5%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 48 2350 77104 1.5 20.3%
No Change 188 9350 30677.4 5.8 79.7%
Blocking (Setback Factor) Changes per Transgct 4.1 2.0 11.0
Block value (setback factor) increase 70 3450 11319.5 2.1 29.7% 1.2 0.5 4.0
Block value (setback factor) decrease 37 1800 5905.8 1.1 15.7% 4.6 1.0 9.0
Block value (setback factor) No Change 129 6400 20998.4 4.0 54.7%

Table A18. Onslow Beach data summary



Minimum Rate

Maximum Rate Value|

Brown's Island Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftiyr) (ftiyn)
Shoreline Analyzed 106 5250 17225.3 3.3 100.0% 2.7 ftlyr (erosion) 12 ft/yr (erosion) | -11.5 ft/yr (accretion)
Erosion 98 4850 15912.9 3.0 92.5%
Accretion 8 350 1148.4 0.2 7.5%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 4 150 492.2 0.1 3.8%
Eroding 2 to 5 Feet/Year (>2, <=5) 84 4150 13616.2 2.6 79.2%
Eroding 5 to 8 Feet Year (>5, <=8) 8 350 1148.4 0.2 7.5%
Eroding More Than 8 Feet/Year 2 50 164.1 0.0 1.9%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 6 250 820.3 0.2 5.7%
Increased Accretion (1998 - 2009) 0
No Change 100 4950 16241.0 3.1 94.3%
Blocking (Setback Factor) Changes per Transgct 3.0 2.0 6.0
Block value (setback factor) increase 29 1400 45934 0.9 27.4% 1.4 0.5 6.0
Block value (setback factor) decrease 26 1250 4101.3 0.8 24.5% 1.0 0.5 2.5
Block value (setback factor) No Change 51 2500 8202.5 1.6 48.1%

Table A19. Brown's Island data summary

Minimum Rate

Maximum Rate Value|

Bear Island (Hammocks Beach State Parfyansects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 98 4850 15912.9 3.0 100.0% [ -2.2 ft/yr (accretion) | 6.6 ft/yr (erosion) [ -30.6 ft/yr (accretion)
Erosion 68 3350 10991.4 2.1 69.4%
Accretion 30 1450 47575 0.9 30.6%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 43 2100 6890.1 1.3 43.9%
Eroding 2 to 5 Feet/Year (>2, <=5) 14 650 2132.7 0.4 14.3%
Eroding 5 to 8 Feet Year (>5, <=8) 11 500 1640.5 0.3 11.2%
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 28 1350 4429.4 0.8 28.6%
Increased Accretion (1998 - 2009) 0
No Change 70 3450 11319.5 2.1 71.4%
Blocking (Setback Factor) Changes per Transgct 2.6 2.0 515
Block value (setback factor) increase 7 300 984.3 0.2 7.1% 15 1.5 15
Block value (setback factor) decrease 36 1750 5741.8 1.1 36.7% 15 0.5 3.0
Block value (setback factor) No Change 55 2700 8858.7 1.7 56.1%

Table A20. Bear Island data summary

Minimum Rate

Maximum Rate Value|

Emerald Isle Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftiyr) (ftiyr)
Shoreline Analyzed 362 18050 | 59222.1 11.2 100.0% [ -0.1 ft/yr (accretion) | 19 ft/yr (erosion) | -4.2 ft/yr (accretion)
Erosion 113 5600 18373.6 35 31.2%
Accretion 249 12400 | 40684.4 7.7 68.8%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 102 5050 16569.1 3.1 28.2%
Eroding 2 to 5 Feet/Year (>2, <=5) 2 50 164.1 0.0 0.6%
Eroding 5 to 8 Feet Year (>5, <=8) 2 50 164.1 0.0 0.6%
Eroding More Than 8 Feet/Year 7 300 984.3 0.2 1.9%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 63 3100 10171.1 1.9 17.4%
No Change 299 14900 | 48886.9 9.3 82.6%
Blocking (Setback Factor) Changes per Transgct 2.2 2.0 125
Block value (setback factor) increase 16 750 2460.8 0.5 4.4% 5.5 0.5 10.5
Block value (setback factor) decrease 21 1000 3281.0 0.6 5.8% 0.5 0.5 0.5
Block value (setback factor) No Change 325 16200 | 53152.2 10.1 89.8%

Table A21. Emerald Isle data summary



Minimum Rate

Maximum Rate Value|

Indian Beach Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 56 2750 9022.8 1.7 100.0% 0.3 ft/yr (erosion) 0.6 ft/yr (erosion) | -0.1 ft/yr (accretion)
Erosion 50 2450 8038.5 15 89.3%
Accretion 6 250 820.3 0.2 10.7%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 50 2450 8038.5 15 89.3%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 6 250 820.3 0.2 10.7%
No Change 50 2450 8038.5 15 89.3%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 56 2750 9022.8 1.7 100.0%

Table A22. Indian Beach data summary

Minimum Rate

Maximum Rate Value|

Salter Path Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftiyn)
Shoreline Analyzed 26 1250 4101.3 0.8 100.0% 0.4 ft/yr (erosion) 0.7 ft/yr (erosion) No Accretion
Erosion 26 1250 4101.3 0.8 100.0%
Accretion 0 -50 -164.1 0.0 0.0%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 26 1250 4101.3 0.8 100.0%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 0
No Change 26 1250 4101.3 0.8 100.0%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 26 1250 4101.3 0.8 100.0%

Table A23. Salter Path data summary

Minimum Rate

Maximum Rate Value|

Pine Knoll Shores Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftiyr) (ftiyr)
Shoreline Analyzed 155 7700 25263.7 4.8 100.0% [ -0.3 ft/yr (accretion) | 0.8 ft/yr (erosion) [ -1.4 ft/yr (accretion)
Erosion 68 3350 10991.4 2.1 43.9%
Accretion 87 4300 14108.3 2.7 56.1%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 68 3350 10991.4 2.1 43.9%
Eroding 2 to 5 Feet/Year (>2, <=5) 0
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 75 3700 12139.7 2.3 48.4%
No Change 80 3950 12960.0 2.5 51.6%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 0
Block value (setback factor) No Change 155 7700 25263.7 4.8 100.0%

Table A24. Pine Knoll Shores dasummary



Atlantic Beach (including Fort Macon State

Par
k‘}ransects Meters

%

Mean Rate Value (ft/yr)

Minimum Rate
Value (ft/yr)

Maximum Rate Value|
(ft/yr)

Shoreline Analyzed 196 9750 31989.8 6.1 100.0% [ -1.3 ft/yr (accretion) | 3 ft/yr (erosion) -4 ft/yr (accretion)
Erosion 36 1750 5741.8 1.1 18.4%

Accretion 160 7950 26084.0 4.9 81.6%

Data Gap/Missing Data 0

Eroding 2ft/Year or Less (>0, <=2) 18 850 2788.9 0.5 9.2%

Eroding 2 to 5 Feet/Year (>2, <=5) 18 850 2788.9 0.5 9.2%

Eroding 5 to 8 Feet Year (>5, <=8) 0

Eroding More Than 8 Feet/Year 0

Smoothed Rate Changes per Transect

Increased Erosion (1998 - 2009) 0

Increased Accretion (1998 - 2009) 6 250 820.3 0.2 3.1%

No Change 190 9450 31005.5 5.9 96.9%

Blocking (Setback Factor) Changes per Transgct 2.0 2.0 25
Block value (setback factor) increase 2 50 164.1 0.0 1.0% 1.3 0.5 2.0
Block value (setback factor) decrease 2 50 164.1 0.0 1.0% 0.5 0.5 0.5
Block value (setback factor) No Change 192 9550 31333.6 5.9 98.0%

Table A25. Atlantic Beach data summary

Shackleford Banks

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 262 13050 | 42817.1 8.1 100.0% 1.2 ft/yr (erosion) 5.8 ft/yr (erosion) | -19.4 ft/yr (accretion)
Erosion 188 9350 30677.4 5.8 71.8%
Accretion 74 3650 11975.7 23 28.2%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 35 1700 5577.7 1.1 13.4%
Eroding 2 to 5 Feet/Year (>2, <=5) 80 3950 12960.0 25 30.5%
Eroding 5 to 8 Feet Year (>5, <=8) 73 3600 11811.6 2.2 27.9%
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 4 150 492.2 0.1 1.5%
Increased Accretion (1998 - 2009) 0
No Change 258 12850 | 42160.9 8.0 98.5%
Blocking (Setback Factor) Changes per Transgct 34 2.0 515
Block value (setback factor) increase 64 3150 10335.2 2.0 24.4% 0.6 0.5 15
Block value (setback factor) decrease 67 3300 10827.3 2.1 25.6% 0.6 0.5 15
Block value (setback factor) No Change 131 6500 21326.5 4.0 50.0%

Table A26. Shackleford Banks data summary

Cape Lookout (Bardens Inlet to point at cape)

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 77 3800 12467.8 2.4 100.0% 4.2 ftlyr (erosion) [11.3 ft/yr (erosion)| -6.6 ft/yr (accretion)
Erosion 14 650 2132.7 0.4 18.2%
Accretion 63 3100 10171.1 1.9 81.8%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 19 900 2952.9 0.6 24.7%
Eroding 2 to 5 Feet/Year (>2, <=5) 10 450 1476.5 0.3 13.0%
Eroding 5 to 8 Feet Year (>5, <=8) 10 450 1476.5 0.3 13.0%
Eroding More Than 8 Feet/Year 24 1150 3773.2 0.7 31.2%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 44 2150 7054.2 1.3 57.1%
No Change 33 1600 5249.6 1.0 42.9%
Blocking (Setback Factor) Changes per Transgct 5.2 2.0 11.0
Block value (setback factor) increase 5 200 656.2 0.1 6.5% 0.5 0.5 0.5
Block value (setback factor) decrease 44 2150 7054.2 1.3 57.1% 3.7 0.5 8.0
Block value (setback factor) No Change 28 1350 4429.4 0.8 36.4%

Table A27. Cape Lookout (Barden Inlet to cape) data summary



Cape Lookout (Cape to Drum inlet)

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 674 33650 |110405.7] 20.9 100.0% 3.9 ft/yr (erosion) | 29.6 ft/yr (erosion)| -3.1 ft/yr (accretion)
Erosion 603 30100 | 98758.1 18.7 89.5%
Accretion 71 3500 11483.5 2.2 10.5%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 111 5500 18045.5 3.4 16.5%
Eroding 2 to 5 Feet/Year (>2, <=5) 332 16550 | 54300.6 10.3 49.3%
Eroding 5 to 8 Feet Year (>5, <=8) 96 4750 15584.8 3.0 14.2%
Eroding More Than 8 Feet/Year 64 3150 10335.2 2.0 9.5%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 2 50 164.1 0.0 0.3%
No Change 672 33550 | 110077.6] 20.8 99.7%
Blocking (Setback Factor) Changes per Transgct 4.2 2.0 18.0
Block value (setback factor) increase 196 9750 31989.8 6.1 29.1% 1.0 0.5 4.0
Block value (setback factor) decrease 179 8900 29200.9 55 26.6% 0.8 0.5 1.0
Block value (setback factor) No Change 299 14900 | 48886.9 9.3 44.4%

Table A28. Cape Lookout (cape to Drum Inlet) data summary

Core Banks (Drum inlet to Ocracoke inlet)

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 693 34600 |113522.6] 215 100.0% 2.8 ft/yr (erosion) 9.2 ft/yr (erosion) | -12.1 ft/yr (accretion)
Erosion 603 30100 | 98758.1 18.7 87.0%
Accretion 90 4450 14600.5 2.8 13.0%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 105 5200 17061.2 3.2 15.2%
Eroding 2 to 5 Feet/Year (>2, <=5) 306 15250 | 50035.3 9.5 44.2%
Eroding 5 to 8 Feet Year (>5, <=8) 128 6350 20834.4 3.9 18.5%
Eroding More Than 8 Feet/Year 34 1650 5413.7 1.0 4.9%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 12 550 1804.6 0.3 1.7%
Increased Accretion (1998 - 2009) 0
No Change 681 34000 | 1115540 21.1 98.3%
Blocking (Setback Factor) Changes per Transgct 3.7 2.0 8.5
Block value (setback factor) increase 91 4500 14764.5 2.8 13.1% 0.9 0.5 6.5
Block value (setback factor) decrease 358 17850 | 58565.9 11.1 51.7% 1.7 0.5 7.0
Block value (setback factor) No Change 244 12150 | 39864.2 7.6 35.2%

Table A29. Core Banks (Drum Inlet to Ocracoke Inlet) data summary

Ocracoke

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 525 26200 | 85962.2 16.3 100.0% 2.4 ft/yr (erosion) 9 ft/yr (erosion) [-17.4 ft/yr (accretion)
Erosion 366 18250 | 59878.3 11.3 69.7%
Accretion 159 7900 25919.9 4.9 30.3%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 88 4350 14272.4 2.7 16.8%
Eroding 2 to 5 Feet/Year (>2, <=5) 129 6400 20998.4 4.0 24.6%
Eroding 5 to 8 Feet Year (>5, <=8) 102 5050 16569.1 3.1 19.4%
Eroding More Than 8 Feet/Year 47 2300 7546.3 1.4 9.0%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 22 1050 3445.1 0.7 4.2%
Increased Accretion (1998 - 2009) 0
No Change 503 25100 | 82353.1 15.6 95.8%
Blocking (Setback Factor) Changes per Transgct 3.8 2.0 8.5
Block value (setback factor) increase 115 5700 18701.7 3.5 21.9% 0.9 0.5 4.5
Block value (setback factor) decrease 136 6750 22146.8 4.2 25.9% 5.3 0.5 21.0
Block value (setback factor) No Change 274 13650 | 44785.7 8.5 52.2%

Table A30. Ocracoke data summary



Hatteras (Hatteras inlet to cape)

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 415 20700 | 67916.7 12.9 100.0% [ -3.3 ft/yr (accretion) | 12.4 ft/yr (erosion)| -54.3 ft/yr (accretion)
Erosion 200 9950 32646.0 6.2 48.2%
Accretion 212 10550 | 34614.6 6.6 51.1%
Data Gap/Missing Data 3 100 328.1 0.1 0.7%
Eroding 2ft/Year or Less (>0, <=2) 74 3650 11975.7 2.3 17.8%
Eroding 2 to 5 Feet/Year (>2, <=5) 90 4450 14600.5 2.8 21.7%
Eroding 5 to 8 Feet Year (>5, <=8) 11 500 1640.5 0.3 2.7%
Eroding More Than 8 Feet/Year 25 1200 3937.2 0.7 6.0%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 17 800 2624.8 0.5 4.1%
Increased Accretion (1998 - 2009) 0
No Change 395 19700 | 64635.7 12.2 95.2%
Blocking (Setback Factor) Changes per Transgct 2.9 2.0 115
Block value (setback factor) increase 25 1200 3937.2 0.7 6.0% 1.2 0.5 3.5
Block value (setback factor) decrease 61 3000 9843.0 1.9 14.7% 4.9 0.5 115
Block value (setback factor) No Change 329 16400 | 53808.4 10.2 79.3%

Table A31. Hatteras (Hatteras Inlet to cape) data summary

Cape Hatteras (Cape to Avon)

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 230 11450 | 37567.5 7.1 100.0% 6.3 ft/yr (erosion) | 11.5 ft/yr (erosion) No Accretion
Erosion 213 10600 | 34778.6 6.6 92.6%
Accretion 0 -50 -164.1 0.0 0.0%
Data Gap/Missing Data 17 800 2624.8 0.5 7.4%
Eroding 2ft/Year or Less (>0, <=2) 8 350 1148.4 0.2 3.5%
Eroding 2 to 5 Feet/Year (>2, <=5) 60 2950 9679.0 1.8 26.1%
Eroding 5 to 8 Feet Year (>5, <=8) 51 2500 8202.5 1.6 22.2%
Eroding More Than 8 Feet/Year 94 4650 15256.7 2.9 40.9%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 7 300 984.3 0.2 3.0%
Increased Accretion (1998 - 2009) 0
No Change 223 11100 | 36419.1 6.9 97.0%
Blocking (Setback Factor) Changes per Transgct 6.2 2.0 11.0
Block value (setback factor) increase 25 1200 3937.2 0.7 10.9% 0.9 0.5 15
Block value (setback factor) decrease 115 5700 18701.7 3.5 50.0% 2.0 0.5 6.5
Block value (setback factor) No Change 90 4450 14600.5 2.8 39.1%

Table A32. Outer Banks Cape Hatteras to Avon data summary

Outer Banks (Avon)

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 114 5650 18537.7 85 100.0% 1.4 ft/yr (erosion) 5 ft/yr (erosion) [ -4.3 ft/yr (accretion)
Erosion 73 3600 11811.6 2.2 64.0%
Accretion 41 2000 6562.0 1.2 36.0%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 13 600 1968.6 0.4 11.4%
Eroding 2 to 5 Feet/Year (>2, <=5) 60 2950 9679.0 1.8 52.6%
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 23 1100 3609.1 0.7 20.2%
Increased Accretion (1998 - 2009) 0
No Change 91 4500 14764.5 2.8 79.8%
Blocking (Setback Factor) Changes per Transgct 2.9 2.0 4.5
Block value (setback factor) increase 26 1250 4101.3 0.8 22.8% 1.2 0.5 2.0
Block value (setback factor) decrease 1 0 0.0 0.0 0.9%
Block value (setback factor) No Change 87 4300 14108.3 2.7 76.3%

Table A33. Outer Banks Avon data summary



Outer Banks (Avon to Salvo)

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Transects Meters Feet Miles % Value (ft/yr) (ftlyr)
Shoreline Analyzed 372 18550 | 60862.6 115 100.0% 1 ft/yr (erosion) 4.8 ft/yr (erosion) [ -4.3 ft/yr (accretion)
Erosion 263 13100 | 42981.1 8.1 70.7%
Accretion 109 5400 17717.4 3.4 29.3%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 91 4500 14764.5 2.8 24.5%
Eroding 2 to 5 Feet/Year (>2, <=5) 172 8550 28052.6 5.3 46.2%
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 38 1850 6069.9 1.1 10.2%
Increased Accretion (1998 - 2009) 0
No Change 334 16650 | 54628.7 10.3 89.8%
Blocking (Setback Factor) Changes per Transgct 24 2.0 4.0
Block value (setback factor) increase 37 1800 5905.8 1.1 9.9% 0.5 0.5 0.5
Block value (setback factor) decrease 55 2700 8858.7 1.7 14.8% 0.9 0.5 15
Block value (setback factor) No Change 280 13950 | 45770.0 8.7 75.3%

Table A34. Outer Banks Avon to Salvo data summary

Minimum Rate

Maximum Rate Value|

Outer Banks (Salvo, Waves, Rodanthe)Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 175 8700 28544.7 5.4 100.0% 4.3 ft/yr (erosion) 13 ft/yr (erosion) | -2.5 ft/yr (accretion)
Erosion 105 5200 17061.2 3.2 60.0%
Accretion 70 3450 113195 2.1 40.0%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 16 750 2460.8 0.5 9.1%
Eroding 2 to 5 Feet/Year (>2, <=5) 10 450 1476.5 0.3 5.7%
Eroding 5 to 8 Feet Year (>5, <=8) 23 1100 3609.1 0.7 13.1%
Eroding More Than 8 Feet/Year 56 2750 9022.8 1.7 32.0%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 16 750 2460.8 0.5 9.1%
Increased Accretion (1998 - 2009) 0
No Change 159 7900 25919.9 4.9 90.9%
Blocking (Setback Factor) Changes per Transgct 5.5 2.0 125
Block value (setback factor) increase 47 2300 7546.3 1.4 26.9% 1.1 0.5 15
Block value (setback factor) decrease 28 1350 4429.4 0.8 16.0% 1.4 0.5 2.5
Block value (setback factor) No Change 100 4950 16241.0 3.1 57.1%

Table A35. Outer Banks Salvo, Waves, and Rodanthe data summary

Minimum Rate

Maximum Rate Value|

Outer Banks (Rodanthe to Oregon Inlet)  Transects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 376 18750 | 61518.8 11.7 100.0% 4.4 ftlyr (erosion) [21.9 ft/yr (erosion)| -6.3 ft/yr (accretion)
Erosion 315 15700 | 51511.7 9.8 83.8%
Accretion 61 3000 9843.0 1.9 16.2%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 30 1450 47575 0.9 8.0%
Eroding 2 to 5 Feet/Year (>2, <=5) 108 5350 17553.4 3.3 28.7%
Eroding 5 to 8 Feet Year (>5, <=8) 82 4050 13288.1 25 21.8%
Eroding More Than 8 Feet/Year 95 4700 15420.7 2.9 25.3%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 10 450 1476.5 0.3 2.7%
Increased Accretion (1998 - 2009) 0
No Change 366 18250 | 59878.3 11.3 97.3%
Blocking (Setback Factor) Changes per Transgct 5.3 2.0 16.5
Block value (setback factor) increase 99 4900 16076.9 3.0 26.3% 1.2 0.5 25
Block value (setback factor) decrease 146 7250 23787.3 4.5 38.8% 3.3 0.5 8.0
Block value (setback factor) No Change 131 6500 21326.5 4.0 34.8%

Table A36. Outer Banks Rodanthe to Oregon Inlet data summary



Minimum Rate

Maximum Rate Value|

Outer Banks (Oregon Inlet to Nags Head) Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftlyr)
Shoreline Analyzed 149 7400 242794 4.6 100.0% 4.5 ft/yr (erosion) [10.1 ft/yr (erosion)| -25.6 ft/yr (accretion)
Erosion 129 6400 20998.4 4.0 86.6%
Accretion 20 950 3117.0 0.6 13.4%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 4 150 492.2 0.1 2.7%
Eroding 2 to 5 Feet/Year (>2, <=5) 28 1350 4429.4 0.8 18.8%
Eroding 5 to 8 Feet Year (>5, <=8) 34 1650 5413.7 1.0 22.8%
Eroding More Than 8 Feet/Year 63 3100 10171.1 1.9 42.3%
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 36 1750 5741.8 1.1 24.2%
Increased Accretion (1998 - 2009) 0
No Change 113 5600 18373.6 3.5 75.8%
Blocking (Setback Factor) Changes per Transgct 6.3 2.0 10.0
Block value (setback factor) increase 67 3300 10827.3 2.1 45.0% 2.2 0.5 4.0
Block value (setback factor) decrease 31 1500 49215 0.9 20.8% 0.8 0.5 2.0
Block value (setback factor) No Change 51 2500 8202.5 1.6 34.2%

Table A37. Outer Banks Oregon Inlet to Nags Head data summary

Minimum Rate

Maximum Rate Value|

Outer Banks (Nags Head) Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftlyr)
Shoreline Analyzed 364 18150 | 59550.2 11.3 100.0% 2.9 ft/yr (erosion) 7.2 ftlyr (erosion) | -0.5 ft/yr (accretion)
Erosion 355 17700 | 58073.7 11.0 97.5%
Accretion 9 400 13124 0.2 2.5%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 101 5000 16405.0 3.1 27.7%
Eroding 2 to 5 Feet/Year (>2, <=5) 201 10000 | 32810.0 6.2 55.2%
Eroding 5 to 8 Feet Year (>5, <=8) 53 2600 8530.6 1.6 14.6%
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 0
No Change 364 18150 | 59550.2 11.3 100.0%
Blocking (Setback Factor) Changes per Transgct 3.0 2.0 7.5
Block value (setback factor) increase 121 6000 19686.0 3.7 33.2% -0.8 0.5 2.0
Block value (setback factor) decrease 54 2650 8694.7 1.6 14.8% 0.8 0.5 1.0
Block value (setback factor) No Change 189 9400 30841.4 5.8 51.9%

Table A38. Outer Banks Nags Head data summary

Minimum Rate

Maximum Rate Value|

Outer Banks (Kill Devil Hills) Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftlyr)
Shoreline Analyzed 153 7600 24935.6 4.7 100.0% 0.4 ft/yr (erosion) 3.1 ft/yr (erosion) | -1.1 ft/yr (accretion)
Erosion 77 3800 12467.8 24 50.3%
Accretion 76 3750 12303.8 2.3 49.7%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 53 2600 8530.6 1.6 34.6%
Eroding 2 to 5 Feet/Year (>2, <=5) 24 1150 3773.2 0.7 15.7%
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 7 300 984.3 0.2 4.6%
Increased Accretion (1998 - 2009) 0
No Change 146 7250 23787.3 4.5 95.4%
Blocking (Setback Factor) Changes per Transgct 2.1 2.0 25
Block value (setback factor) increase 0
Block value (setback factor) decrease 24 1150 3773.2 0.7 15.7% 0.8 0.5 1.0
Block value (setback factor) No Change 129 6400 20998.4 4.0 84.3%

Table A39. Outer Banks Kill Devil Hills data summary



Minimum Rate

Maximum Rate Value|

Outer Banks (Kitty Hawk) Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftlyr) (ftlyr)
Shoreline Analyzed 115 5700 18701.7 85 100.0% 1.8 ft/yr (erosion) 2.7 ftlyr (erosion) No Accretion
Erosion 115 5700 18701.7 35 100.0%
Accretion 0 -50 -164.1 0.0 0.0%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 58 2850 9350.9 1.8 50.4%
Eroding 2 to 5 Feet/Year (>2, <=5) 57 2800 9186.8 1.7 49.6%
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 0
Increased Accretion (1998 - 2009) 0
No Change 115 5700 18701.7 3.5 100.0%
Blocking (Setback Factor) Changes per Transgct 2.1 0.5 25
Block value (setback factor) increase 0
Block value (setback factor) decrease 49 2400 7874.4 1.5 42.6% 1.1 0.5 2.0
Block value (setback factor) No Change 66 3250 10663.3 2.0 57.4%

Table A40. Outer Banks Kitty Hawk data summary

Outer Banks (Southern Shores)

Transects Meters

Feet

Miles

%

Mean Rate Value (ft/yr)

Minimum Rate

Maximum Rate Value|

Value (ft/yr)

L)

Shoreline Analyzed 119 5900 19357.9 3.7 100.0% 0 ft/yr (erosion) 0.7 ft/yr (erosion) | -0.6 ft/yr (accretion)
Erosion 67 3300 10827.3 2.1 56.3%

Accretion 52 2550 8366.6 1.6 43.7%

Data Gap/Missing Data 0

Eroding 2ft/Year or Less (>0, <=2) 67 3300 10827.3 2.1 56.3%

Eroding 2 to 5 Feet/Year (>2, <=5) 0

Eroding 5 to 8 Feet Year (>5, <=8) 0

Eroding More Than 8 Feet/Year 0

Smoothed Rate Changes per Transect

Increased Erosion (1998 - 2009) 0

Increased Accretion (1998 - 2009) 35 1700 5577.7 1.1 29.4%

No Change 84 4150 13616.2 2.6 70.6%

Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0

Block value (setback factor) decrease 0

Block value (setback factor) No Change 119 5900 19357.9 3.7 100.0%

Table A41. Outer Banks Southern Shores data summary

Minimum Rate

Maximum Rate Value|

Outer Banks (Southern Shores to County LineJransects Meters Feet Miles % Mean Rate Value (ft/yr)
Value (ft/yr) (ftlyr)
Shoreline Analyzed 192 9550 31333.6 5.9 100.0% 0.5 ft/yr (erosion) 2.1 ft/yr (erosion) | -1 ft/yr (accretion)
Erosion 150 7450 24443.5 4.6 78.1%
Accretion 42 2050 6726.1 13 21.9%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 138 6850 22474.9 4.3 71.9%
Eroding 2 to 5 Feet/Year (>2, <=5) 12 550 1804.6 0.3 6.3%
Eroding 5 to 8 Feet Year (>5, <=8) 0
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 11 500 1640.5 0.3 5.7%
Increased Accretion (1998 - 2009) 0
No Change 181 9000 29529.0 5.6 94.3%
Blocking (Setback Factor) Changes per Transgct 2.0 2.0 2.0
Block value (setback factor) increase 0
Block value (setback factor) decrease 27 1300 4265.3 0.8 14.1% 1.0 1.0 1.0
Block value (setback factor) No Change 165 8200 26904.2 5.1 85.9%

Table A42. Outer Banks Southern Shores to Dare County Lidata summary
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Minimum Rate  Maximum Rate Value]

Outer Banks (Currituck County) Transects Meters Feet Miles % Mean Rate Value (ft/yr) Value (ftiyr) (ftiyr)
Shoreline Analyzed 732 36550 |119920.6] 22.7 100.0% 2.3 ft/yr (erosion) 7.8 ftlyr (erosion) | -1.4 ft/yr (accretion)
Erosion 612 30550 | 100234.6] 19.0 83.6%
Accretion 120 5950 19522.0 3.7 16.4%
Data Gap/Missing Data 0
Eroding 2ft/Year or Less (>0, <=2) 336 16750 | 54956.8 104 45.9%
Eroding 2 to 5 Feet/Year (>2, <=5) 115 5700 18701.7 3.5 15.7%
Eroding 5 to 8 Feet Year (>5, <=8) 161 8000 26248.0 5.0 22.0%
Eroding More Than 8 Feet/Year 0
Smoothed Rate Changes per Transect
Increased Erosion (1998 - 2009) 111 5500 18045.5 3.4 15.2%
Increased Accretion (1998 - 2009) 0
No Change 621 31000 | 1017110 19.3 84.8%
Blocking (Setback Factor) Changes per Transgct 3.1 2.0 7.0
Block value (setback factor) increase 138 6850 22474.9 4.3 18.9% 15 0.5 3.0
Block value (setback factor) decrease 44 2150 7054.2 1.3 6.0% 1.1 0.5 15
Block value (setback factor) No Change 550 27450 [ 90063.5 17.1 75.1%

Table A43. Currituck County data summary
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APPENDIB: Erosion Rate Setback Factor Maps
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Figure B5. Oak Island (1 of 2) Erosion RatBetback Factors
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