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Executive Summary

This study is the first of several case studies to be released by the Program for the Shedgloped

Shorelines examining the feasibility and economics of targeted acquisition strategies in oceanfront, resort
communities. Buyouts of vulnerable properties have become an increasingly popular tool for reducing future
exposure in floogprone communies across the U.$owever, proactive, targeted buyouts have not been
common with oceanfrontinvestment(largely)properties despite the fact that these properties represent the
GFANBRG f Ay Bréexpdstire ani BIEGtlahd GalfidEsts.

Qur approach is to first exaime the exposure opropertieson North Topsail @ch, North Carolint coastal

hazards using a Vulnerability Assessment Protocol developed for examining infrastructure vulnerability in the
National Park Service. The most exposed properties are identified and a coherent, contiguous group are selected
for a fiscal analysidB 3 | NR A y dcosdts adddeduds diie @nalysis of costs includes purchasing the

properties, removal costs, and lost tax revenues. The quantifiable benefits include reduced expenditures for
coastal protectionengineering design/permittingand maint@mance.

For North Topsail@ach,North Carolina, theosts ($54.8 million with inflation) and benefits ($57.6 million
represent a savings of at least $2.8 million over 30 yaafes have used a very conservative approach to
estimating the costs. We assumeat owners will receive full, agssed value for their property antat all
properties will be fully viabléor 30 years (given the exposui@ storms and hazardsf the target area, this is
highly unlikely even with coastal protectio®inally, we assumthatthe propertieswill appreciate in value over
the time period, again, a generous assumption.

The fiscal analysis does not include many unquantifiable benefits from the proposed targeted acquisition. These
include thetransfer of amenity value to othrgproperties, reduced emergency management costs for the
municipality, reduced need for consulting engineering fees, improved beach access for all residents and renters,
and, quite fankly, no more ugly sand bags and a return of a recreational beachlthasi@ents and guests can

enjoy.

¢KS 0Sad FNBRBdzYSyd F2NJ G6KS LINRLRalft YlIe 6S GKAay g2d
spending all of their time, energy, administrative hours, and money on 7% of the taftbasdrisk properties

examined in this reportand turn all of those resources loose on the 93% of the tax base that will be much more
sugainable over the next 30 yearS8lightly changing the map of this community with a targeted acquisition

would not mean the end to a prospeawe beach town. Far from it. This proposal is a plan for strengthening the

vast majority of the tax base for the long run.

Our goal for this series of reports is philosophical as much as pratticaliably buyout plansn oceanfront
communitiesare viewed as too costly or impractical to be seriously consideltad.typical for the alternatives
analysis in a storm protection EIS to dismiss the idea of targeted acquisitions in a paragraphVde thape
that coastal communities will give more serioussigeration to these buyouts as a beneficial management
tool, and we hope that these case studies will spur meaningful discigssion

This proposal represents a first cut at how one might approach a scientific and fiscal analysis of targeted
acquisitions foone such community North Topsail Beach, North Carolina. The analysis shows that, in this
case, the quantifiable benefits and costsult in a savingsver the next 30 years. If outside funds (state or
federal) are available for the buyout, then it beges a very attractive prospect for the municipaliEven if

outside funds are not available, the project would have significant benefits and is worth serious consideration.
There are many unquantifiable benefitsthese targeted acquisitionsiowever, the real benefit will be a

chance to ensure the longéerm economic vitality of the more sustainable portions of the community. This is a
way to strengthen North Topsail Beach, not diminish it.
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Introduction & Purpose

Coastal commuities across theountryare facing the combined threats efosion,storm impacts, and rising
sea level. Over the next few decades, these processes are not likely to be existential thteatexstenceof
most barrier island communities, but they will present serious manageieallenges that will requirthe
consideration of new ideas to protect the economic vitality of thosastalmunicipalities.

Most coastaproperties are reasonably set bagtkom the ocean)or at high enough elevatioto have a
relatively lowexposureand vulnerabilityfo hazard. However,every communityhaswell-knownerosion
hotspots and locations of repeat storm damagéereemergency manageigatheras soon as the wind starts
blowing Thesehighly exposed locatiortend to utilize a disproportioate amount of time ananoney;, forcing
towns to balance th@rotection of a relatively small number gdrivate propertiesagainst budget constraints
preservinghe beach and providingoublicaccess.

Traditionally, municipalities have dealith problemareasthrough standard approaches to shoreline
stabilization including:1) beach nourishment2) seawalls and bulkhea@3) sandbagsand 4)groins All of these
approaches are costly and have environmental impdets.small shorefront communitie)e mntinued costs
of shoreline protection may become prohibitive as sea level riseafindastal hazards increase with time

Toeffectively(and equitably manage the distribution of municipal resources, oceanfront communities need to
implement policieshat are innovative, sustainahlend fiscallysound.This means that, in the future, the
footprint of a barrier island town may need be modifiedto adjust to longterm changes in shoreline pition

and hazardsA shoreline management strategy needed that stresses coastal resiliency by addressing
communitywide economic and resource concerimgluding thetargeted,proactive remova(through a variety

of mechanismjof infrastructurehighlyexposed tocoastal hazards.

Adopting sound coastagésiliency policies should include tpanned removal of properties whose protection is
requiring an inordinate amount of time (publidficials)and money(typically public fundsExamples obuyouts
andrelocation of propertiesrom flood-prone areas e plentiful across the country; yet, there is an exception.
There are fewexamples of plannedpre-disaster removal of problematic properti@®m oceanfront resort
communities.

The Program for the Study of Developed Shorelines (PSDS) at WesternaOdniliersityexamined the efficacy
of an acquisitiorbasedapproachin North Topsail Beach (NTB), North Caroliyal)assessinghe exposure of
parcekin NTB to coastal hazards (storm surge, inlet migration, flooding, and eng&jee)ecting and refining
parcels for inclusion in final targateas, and 3) evaluatingthe potential fiscal impacts (benefits and cosith
strategythat removeshighlyexposedpropertiesat NTB.

The goal of this analysis is to demonstrate ttagetedacquisitions ljuyouts can be a viable option for a
coastal municipality and not necessarily detrimental to its econdfoybe clear, we have not engaged
stakeholders in the process at this poifthisdocumentis astarting point for a conversation a demonstration
of an approach.

North Topsail BeachAn Overview

Topsail Island is a North Carolina (NC) barrier island located midway between Cape Lookout and Cape Fear on
Onslow Bight (Figur®). The island is oriented southwesbrtheast, approximagly 26 miles long, and bounded

by New River Inlet to the northeast and New Topsail Inlet to the southwest. Topsail Island is comprised of three
municipalities: Topsail Beach, Surf City, and North Topsail BEa&) Barrier itands like Topsail ardynami

coastal environments, constantly being reshaped by the movement of sand by wind and wave activity.
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NTB has &ng history of coastal hazard impagciscluding storms, flooding, erosion, and inlet channel

migration. In recent decadeBlTB has been impaad by numerous stormisicluding Fran (1996), Bonnie (1998),
Irene (2011), and Florence (2018). Hurricane Fran (1996) was particularly destructive for NTB, flooding most of
the town, breaching the island in several locatiqi#sgure 2), and damaging thrgearters of the homes on

Topsail IslandA{ibbs 2016). The northeast end of NTB has also had continual issues with shoreline erosion and
inlet channel migration, resulting in multiple episodeseach nourishmentfSDS2018) and the installation of

a continuous geotextilesandbag revetment along 2,3@€et of shoreline.

#  New River Inlet

/

" North Topsail Beach

Y Cape

Lookout

¥ Surf City

” Topsail Beach Atlantic Ocean

Figurel. NTBstudy area showing relationship to neighboring municipalities on Topsail Island, and location on the N
(inset). Background is ESRI streaming world imagery.
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Figure 2 Before and after photos of hurrlcane Fran (1996) |mpacts on N vaaa’llow indicates the same home in both
images. Photo credit USGS (modified slightly).
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NTBCoastal Hazard Exposufssessment

The first step irdeveloping a plan falargeted buyoutdrom a portion of any community is to identify those
properties that areat greatest exposure to coastal hazards. In some communities, this may be a small cluster of
properties in an erosion hot spot (e.g. South Nags HB&lor a cluster of homes that were constructed too far
seaward (e.g. Folly Beacputh Caroling In sone communities, there are larger stretches of high exposure
properties that have been causing management problems for decades. This is typical along downdrift, inlet
shorelinesNTBfits into this last category.

The approach for assessing the coastal hagapmbsure for NTB has been adapted frorubnerability
assessment protocol that the authors developed for the National Park Service. This protocol has already been
applied successfully iNCat Cape Hatteras and Cape Lookoatiaonalseashores.

The coastl hazardsanalyzedas part of tle exposure assessmefdar NTBinclude 1) storm surge?) inlet
migration, 3) flooding, and4) oceanfronterosion.NTB jarcel datawas obtained fronthe county Onslow
CountyGI$ 2019)and analyzed in a Geographic Information System (GIS) using hazaobtated from
county, state, and federal agencies (Table 1).

This coastal hazard assessment focuses on parcels within NTB from the west boundary of Coastal Barrier
Resoure System (CBRS) Unit LO6, northeast to New Riverlmbddition to parcels within CBRS Unit LO6 on
NTB, the parcels within two small n@BRS land areas at the northeast end of the island are also included for
continuity (Figure 3).

This initial studyarea includes 2,525 parcels comprising over 2,886 attesse parcels include empty loksts

with single family homes and duplexes, and mfathily dwellings where each parcel is an individual unit within
the multifamily structureParcels with the lghest coastal hazard exposure were determined by analyzing which
parcels have at least 50% land area within each hazard layer. The basic steps of this analysis areidifttgssed
section

Table 1 Data utilized in the coastal hazard exposure assessnfeNTB.

Hazard/Data Agency Description

Parcels Onslow County North Topsail BeacRarcels

Storm Surge NOAANHC NationalStorm Surgédazard Maps Version 2
Inlet Migration NC DEQ DCM Inlet Hazard Areas 2018 Draft*

Flooding FEMA Special Flood Hazard AredsEMA VE
Erosion NC DEQ DCM OceanfrontErosionRates

*Data obtained by direct request
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Initial NTB Parcels

| CBRS Unit LO6

NTB Town Boundary

.

> .‘ o
Figure 3.Initial NTB parcels and study area. Background is ESRI streaming world imagery.

Step 1. NTB Storm Surge Exposure Analysis

NOAAstorm surge hazardmaps(NOAA NH(2018)were utilized for the storm surge exposure analysis. These
maps are based on the hydrodynamic Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model, which
simulates storm surge from tropical cyclones. Using GIS, the raster data for a categom &/sterconverted

to inundation polygonsNo further analysis was necessary as all parcels within the NTB study area showed
inundation with a category 2 storm (Table 2, Figure 4Many of these properties are also flooded during king
tides.

Step 2. NTB Iek Hazard Exposure Analysis

The NC Department of Environment Quality (DEQ) Division of Coastal Management (DCM) proposed (draft) inlet
hazard area (IHA) was utilized for the inlet migration exposure analysis. The initial NTB parcels were clipped to
the extent of the proposed IHA, and the area of each clipped parcel was compared to the original total parcel
area. Each parcel that contained over 50% of land area within the liHAused as a baseline in StefR&sults

from this portion of the analysis indida 556 parcels (approximately 73 acres) are over 50% within the IHA

(Table 2, Figure 4B).

Step 3. NTB Flood Hazard Analysis

FEMAflood hazard zone dat¢special Flood Hazard AredE ZongFEMA 2019 were utilized for the flooding
exposure analysis. The FEMA VE zone is defined as areas subjegerantannuatchance flood event, with
additional hazards due to stornduced velocityvave action. The IHA baseline parcels (from Step 2) were
clipped to the extent of the FEMA VE zone, and the area of each clipped parcel was compared to the original
total parcel area. Each parcel that contained over 50% of land area within the FEMAeJE&deas a baseline

in Step 4Results of this step indicate that 367 parcels (approximately 57 acres) of the 556 from Step 2 are
over 50% within FEMA VE (Table 2, Figure 5A).
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Step 4. NTB Coastal Erosion Exposure

NCoceanfronterosionrates(NC DEQ DCN2017)were utilized for the coastal erosion exposure analysis. In
addition, recent aerial imagery (2016) was used to digitize an damanvegetation/sand bag line. The erosion

rates were used to segment and buffer the digitized vegetation/sand bag line into generalized sections: less than
4 feet/year erosiong 60-foot buffer; 4 to 6feet/year erosiong 120-foot buffer, 6 to 8feet/year erosiong 180

foot buffer, and greater 8eet/year erosiong 240-foot buffer. These buffer zones were then utilized as a basis

for a final erosion hazard zone (Figure 5B).

The FEMA VE baseline parcels (from Step 3) were clipped to the extent of tlemdrazard zone, and the area

of each clipped parcel was compared to the original total parcel area. Each parcel that contained over 50% of
land area within the erosion hazard zone were then exported as a final rBgdgtits of this step indicate that
290parcels (approximately 42 acres) of the 367 from step 3 are over 50% within erosipartizone (Table 2,
Figure 5B)

NTB Final Results: Highest Exposure Parcels

This multistep procesga conservative approachgsessed the exposure of NTB parcels&jor coastal hazards
(storm surge, inlet migration, flooding, and erosion). At each stepp#reels with at least 50% land area within
the hazard zone were selected; these parcels then served as a baseline for the analysis of the subsequent
exposure haard. Final results of this assessment demonstrate 290 parcelS BB (approximately 42cres)
havethe highest exposure tall hazards:storm surge, inlet migration, flooding, and erosion (Figure 6).

Table 2.Summary of Exposure Assessment Results

HazardAssessment Step Parcels Affected Acres Affected Reference Figure
Initial NTB Parcels 2,525 2,886 Figure 3
Step 1: Storm Surge 2,525 2,886 Figure 4A
Step 2: Inlet Migration 556 73 Figure 4B
Step 3: Flooding 367 57 Figure 5A
Step 4: Erosion Figure 5B
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A. Step"i

Seaview Pier D Surge Category 2

[:] Proposed IHA
C] IHA Parcels (> 50%)

Figure 4 First two steps of the coastal hazard exposure assessment for NTB. A)NNHDSAOSH model (worst case
scenario) for a category 2 storm. This model only shows inundation of land areas; locations below sea level are
shown as inundated. B) Proposed (draft) IHA for New River Inlet and parcels with at least 50% land area in the |
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D Erosion Hazard Zone
C] Erosion Parcels (2 50%%*)

*Step 3 FEMA VE parcels were used as a
baseline for this selection

0.3 Miles

Figureb. Final two stebsaf the coastal hazard exposure assessment for NTBEMA VE zone and parcels with at least 50%
land area in the FEMA VBne B)Erosion hazard zorend parcels with at least 50% land are&insion zone
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A. Overview

NTB Final Results:
Highest Exposure Parcels

1,000

SN ¥

O e W 1
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C. Northeast NTB Oceanfronts
ﬂ’;y ))g P\ D

Figure‘6. NTB final results showing tt#90highest coastal hazard exposure parcels. A) Overview map of all final parcels at
NTB. B) Zoomed in view of parcels near New River Inlet. C) Zoomed in view of oceanfront parcels along the northeast of
NTB.
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BackgroundTargetedAcquisitiors

dTargeted acquisitiodsefersto the buyout orpurchasetypicallyby a governmental entifyof privately-owned
property exposd to coastal hazardwith the goal of reducing and/or preventimgpeatedstorm-related
property damage and associated pul@igpenditures After acquisition, gisting structuresre demolishedor
relocated and no additional permanent structurase built (other than dune walk/crosevers and public
amenities such as showersarestrooms)Purchasedgroperties remain in public ownership in perpetuity.
Althoughatargeted acquisitiorpolicycan bea complex undertakingt representsa sustainablevay to
proactivdy reduce the social, environmentand economicosts associated withulnerable coastal property

This proposalor NTBexamines theviability oftargeted acquisitionsis an option for amceanfront community
with perpetual coastal hazard issuésmajordifficulty in considering buyouts as a coastahnagement tool for
most communities ishe lackof any analysisof the costs vs. benefits. Withostich analyseg€ommunities may
perceiveacquistions as cosfprohibitive. For NTB, this report will provide valuable information for all residents
and propety ownersas they consider future coastal management opsifor the challenging north end.

Goals& Benefits

In recent years, beach nourishment has become a preferred approach for protecting coastal development.
Duringa presentatiorat the Beach Nourishment Workshap 2010(Onslow County and Town of North Topsail
Beach, 201Q)NTB Town officials providebe following reasons for investing tax dollars for beach nourishment:

1. Preserving tax base and promoting future growth,

2. Sustaining locaburist economy and jobs,

3. Preserving an outstanding local recreation asset that attracts visitors Rafide, and
4. Promoting public safety and public/private property protection.

Targeted acquisons, as an integrateccomponentof a localshoreline manag®ent policy/plan will achieve the
aboveobjectives while accomplisinga number of additionajjoals

1. Protecing CoastalResourcesand Habitats Buyoutsprotect barrier beaches that serve as the basis for
coastal economies and supparatural littoral processeée.g., shoreline, dune, and inlet migration,
overwash).

2. Minimizing Property DamageTargeted acquisitiongermanentlyeliminate the potential fodamage to
select, problentoastal properties anthe resulting federal, stateandlocal capital expenditures.

3. Maximizingthe Value olNearbyCoastal PropertyBuyouts may remove some properties frdhe local
tax baseput that value is transferred to other properties in thaunicipality ina variety of waysl)
enhancinghe most impatant economic resource in the communitynaturalrecreationalbeach 2)
removing structureshat impinge on the beach and prevent public use and eg®sslowing town
resources to focus on the lorigrm protection of the more sustainable portionsthie community.

Costsof Targeted Acquisitions

Two commonconcerns regardinguyoutsare the anticipated highcost andthe identification of &unding

sourcefor the purchaseAs with any policy decision, there are costs of implementation firegram costsand

GKS a02aiGé 2F t2ad NBGSydzSa FTNRY (KS LINRPLISNIASE GKI
Land and capital are the primary contributors to local government revenue and community wealth through the
generation of taxegpayroll, income, and serviceBecause aafgjsitions resultin the permanent removal of

private property from the local tax basde loss of land and capital undetaageted buyoutstrategyisthe
primaryfiscalimpactto the locality
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Capital Costs dfroperty Acquisition

Identifying the gvemmentalprogranms and public funding sources used to purchase private proper&critical
aspect of anyuyoutstrategy Fundings mostlikelyto come from multiple governmergourcesand capital
costswill be dictated by the scopeof the initiative as well as thenanner in which propertieare acquired(e.qg.,
purchased at preor poststorm value, and willingness of property owners to s&lhile this study does not
identify specific funding opportunities, it assumes that the capital costs ofgetiad buyoutstrategy in NTB will
be implemented with some combination of public fund@i&is study has not identified a recommended source of
funds for a NTB buyout.

While specific funding levels and sourca® bestidentified by local stakeholderduring planningand
developmentearlier buyout effortscan be instructional foan assessmetnof the impacts of targeted
acquisitionsIn NTB in2009,for example, 17 duplex structures with a total assessed value of over $17 million at
the north end of NTBrereimminently threatened and declared uninhabitable due to the loss of water, sewer,
and electrical connections. Two of $eduplexes were relocated to other parts of NTB at the expense of the
property owners, whilesixwere demolished at a cost to thiswn of $2 million The other nine structures were
eventually demolished, although the cost, or who paid, are not currently known.

The Concept @DoubleDippingt tBeNZreation of a Moral Hazard

Government(federal, state and locafunding of coastaprotectionand disaster recovergromotes and

maintains riskydevelopment, but also artificially increaséhevalues of highrisk properties. Flood insurance,
construction of flood control measurde.g. beach nourishmentand disaster relief minimizand in some
casesmay even eliminatdlJNR LISNIi e 26y SNDa LISNOSLIGAZ2y antese NRA] P
government subsidies and risk perceptions, resulting in property values that faittwadely reflect the real
risksof ownership These dificially enhanced values result in a form of "double dipping" by landowners who
benefit frompast governmentadctionsto support property valuén addition to whatever value the landowner
may have created through individual actions.

Such doubldippingcandramatically increase government costs of coastal managefneggneral, and

targeted acquisitionn particular,by requiring payments both fopast management responses/strategigsiD
the costs of correcting those past mistakes through property &itipn. Absent government investments in
storm damage mitigation and risk allocation mechanisms, it is likelytlleaeproperty values would be
substantially reducedAs a resultthe incentives created by government responses to coastal hazards sieuld
considered when auyoutplan is being formulatedn NTB, the cosiof holding the shoreline in place in front of
vulnerable, oceanfront properties havgeen borne largely by aombination of the town and propertpwners.

Using Tax Revenue to Assdsscal Impacts oBuyouts

Becausdargeted acquisitionsesultin the public purchase and ownership of privatelyned property, the
primary concern amonganylocal coastal communities ke expectation of a meaningfdecrease in the local
tax baseExaniningonly the appraisedvalueof the target propertieto measure the impacts dfuyout provides
anincomplete assessmewff actual impacts

While estimating the initial cost of thecquisition of private property may be based on assessed Yatua
proxy for market valug)amore accurate way to assess tlsmg-term economidmpactsis to quantify lossem
property, salesand occupancy (if rented) tax revenue that might result from permanently removing high
exposure coastal properties from the taxdea Similarly, the public costs and beneditprotecting private
developmentalongdynamic shorelines through artificial stabilization can also be quantified through an
accounting of public expenditures made for such efforts, as well as any assoc@atseor reduction in tax

12| North Topsail Beach
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revenue. Estimates of future anticipated costs, while more challenging to identify, are achiasaigaccurate
discount and price appreciation rates, scientific research, common sandeealistic expectations.

Targeted Byoutsin NTB AFiscalAssessment

Final results of the Coastal Hazard Exposure Assesgatente)demonstrate 290 parcels (propertiest NTB
(approximately 42 acres) that have the highest exposure to coastal fe@dwdm surge, inlet migration,
flooding, and erosion). Theggopertiesdelineate a preliminary area feargeted buyoutsFurther analysisof
the preliminaryresultsidentified an additionab7 propertiesthat should be included in ordéo createa
contiguousand practicalmplementationarea It would be impractical to maintain utilities for only a few
remaining homes or to manage a beachfront with scattered developnith this addition atotal of 347NTB
propertiesnow comprise the finalarget area for strategidouyouts(Figure 7).

This fiscal assessment considansl compares the costs and the benefgaying) of targeted acquisitions

Costs evaluated include those related pooperty acquisitionrgsidential, commerciahnd public property
values); property, salesand occupancy tax revenwiminated and structure/sandbag removal. The benefits or
savings considered includierture public expenditures on shoreline protection effoaisdsandbag revetment
maintenance avoidedas well as mangther benefits difficult to quantifyitemized in the discussignin

addition, this assessmergrovides an objective way to compat@geted acquisitionso traditional shoreline
management strategies (e.dpeach nourishment, terminal groin constructicand maintaining thestatus quo).

Figure 7 NTBfinal target area for strategic retredall shaded properties)Greenpropertieswere identified as highst
exposure to coastal hazardgellowpropertieswere added to maintain continuitgnd delineate gractical area for retreat.
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