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Executive Summary

The goal of this studyasto analyze theeconomicandsocialbenefits of therestoration of
Lower Cape May MeadowkCMM)ecosystemwhichincludes theSouth Cape May Meadows Preserve
(owned and managed bihe Nature Conservanggnd the Cape May Point StateuR (owned and
managed by the New dgey Department of Environmental Protection (NJDBM@ analyzd the 456-
acreecological restoratiomf LCMM which was completed i2007.The projecwascomprised of a
freshwater wetland restoration, construction of a sand dune, amd miles ofbeach eplenishment.

The research is divided into two separate componeRisst, we analyzel the impact of restoration,
answeringthe questiors:
1 Didrestoration project increaseconomicand sociabenefitsto the surrounding
communitie®
1 If so,what are thetotal flood damage costthat were avoided as a result of the project
aggregated over the community of Cape May Point and into the future?
1 In addition, what are the regional economic impacts from ecotoumsth an emphasis
on birdingat LCMM

For the seond component of the analysigie assesd the economic value associated with
additionalecosystem service benefits from tipeoject, presenting the range in values for services such
as beach recreatigwater qualityandthe satisfaction individualplace onknowingcoastalhabitat and
wildlife is protected

We conducted an impact assessment of the restoration using both qualitative and quantitative
methods. We found that the restoration hado@neficial impacbn the communitypoth in terms of
flood reduction andincreasedecotourismexpenditures The restoratiorwill provideapproximately
$9.6 million in total benefits from avoidedosts from flooéhgto homes in Cape May Poiaver the
next 50 yearsFurthemore, the regional economic impacts from diing are substantialwith $313
million each yeageneratedby South Cape May Meadows Preser€ape May Point State Paakd
other nearby birding hotspots in the southernmost portion of Cape May Coilihigpreserve and
state park account for the majorityf the $313 milliorin birding expenditures, givethe visitor
amenities,ease of access andternational reputationof the sites Beyond the damage costs avoided
and birding expenditures, additional benefits are associated with the LCMM restoratiof Isite
approximate value of éach recreations between $11and$12.5 million per yearwith additional
benefits from water quality improvements and from the value ttta publicplaces on wildlife and
habitat protection.

To the best of the auth@® knowlalge, this is among the first reports of this type to be written
in New Jersey. Understanding how coastal habitat functions and benefits communities is a crucial first
step in better managing coastal habitats in the future. Natural resource managers alogieab
restoration experts will benefit from reading this entire report, while policy makers will benefit from
reading Chapter lthe first section of Chapter,2he two results and discussion sections in Chapter 3,
and Chapter 5.
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Chapter lintroduction
Costly stormdike SuperstormSandyand Hurricanelrene are bringing public attention to the
needto increa® the resiliency of our coastal communitie§he economic costs of coastal disasters are
alreadysubstantial. SuperstormSandy resulted in oves50 billion in damage, witmore than hatt
$37 billiort in New JerseyBlake et al. 2013; State of New Jersey 20B&yond the physical damage
from the storm,other financial costs are high, includibgsiness closingsjissed work dayand lost
income tohouseholdsAnother studylooking atextreme weatherreported that in New Jersey, power
interruptions resulting from storms such as hurricanes, thunderstorms, and snow aackid® times
more commorthanthey were20 years ag@New Jersey Climate Adapian Alliance2013). Future
storms are expected to be more intense, more frequent and less predictable, and will be exacerbated
by rising sea levels. New Jersey is considered a hot spot for sea level rise, where predicted increases in
sea level ar¢hree tofour timeshigher than the global average (Sallenger, Doran and Howd 2012).
SinceSuperstormSandythere has beenncreagd public attention on therole that natural
infrastructure plays in coastal areds reduce risk fromcoastal hazard€xamples inade: marshes,
which can attenuate waves and reduce warel flooddamage to communities; wetlands, which can
store flood water and reduce flood damage to homes; and sand dunes, which can buffer communities
from damage caused by storm surd¥atural infragructure is an appealing option because in addition
to risk reduction it offersa variety of othetbenefits.For example, aestored marsh can also lead to
water quality improvements, an increase in ecotourisenuesby attracting rare birds, andan
serve as a nursery for recreational and commercial fisheries
The literature supports the claim that open space reduces damage from flodg8indy and
Highfield (2013) were among the first to do a comprehensive analysis of the role that open space plays
inreducingdamageclaimsi 2 G KS CSRSNI}f 9YSNHSyOeé alyl3asSySyl
Insurance Program (NFIFheyestimated a decreasef $1,052 per community per year flood
RFEYF3S OfFAYas LISNJ I RRA ( Ra&ingISysterh JES) Brdgrarh.giregaing ! Qa /
over the total average CRS points, the saving$a@®,000per community each yean damage costs
avoided(ibid.). The CR8ives points to communities for undertaking certain flood mitigation strategies,
such as updating floodplaordinancesand increasing the amount of open space, particularly open
space in floodplainginotherrecent study that analyzed 34 major hurricanes in the United States since
1980 found that a loss of just one acre of coastal wetladls to an increasef $13,360 in damage to
communitiesduringeach storm(Costanza et al. 2008
In the pastgovernmental entitiesn coastal areabavelargelyd 2 dz3 K & 3aINBe& Ay F NI
solutions for risk reduction, such as seawalls, bulkheads and other engineerédrsnldowever,
there is growing interest among decision makers to explore the role of natural infrastructure to
increase the number of risk reduction options availablatural infrastructure solutionbave the
potentialto be more costeffectivewhile providing additional social, economic and ecological benefits

Y72YYdzyaAte NBaAarAftASYOS NBFSNE G2 | KdzYty O2YYdzyAdGeQ&a | oAf )
respond and recovemore efficiently after a disruptive event such as a coastal storm

%Natural infrastructure can be described as practices that enhance, restore or create ecological functions in order to

provide ecosystem services for people.
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Although several analyses have been conductedhereconomic benefits that natural
infrastructure provides in coastal areas, the majority of the stud@serbroadregions andin many
casesmultiple states Very few studies exist that quantify the full range of ppsiject risk reduction
benefits resulting from an ecological restoratitirat restores ecological functioim a coastal area.

Thus, this casstudy is a crucial analysis towardlsilding the case thaa wetland, dune and beach
restoration projecthas the potential tdoenefit communities

The Lower Cape May Meadows restoratisarves as a useful case study for several reasons.
First, theBorough of Cape May Poihis experienced sS&NJ f Ay i Sy aS KdzNMR Ol ySa&
recent years, both in the time periods immediatélgfore and after the restoration was completed.
Second, Cape May Poista coastal communitydjacent to theocean, scommunity assets are at risk
from sea levérise in addition to damage from storms. And thitlde wetland restoration is directly
adjacent to multiple homes and thereby provides a unique opportunity to evaluate the impact of the
restoration on communities.
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Chapter 2.Background andverviewof Restoration Project

2.1BACKGROUND

Located at the southern tip of a peninsulhe Lower Cape May MeadowWsCMM)restoration,
which includes Cape May Point State Park and South Cape May Meadows Pissemreunded by
three different communitiesCag May Point to the west, West Cape May to the north, and Cape May
City on the easfrefer to Figure 1 for a mapJhe restoration project and the surrounding towns are
exposed taharsh weatherwind and coastal erosigrandare vulnerable toflooding fromstorm surge
andrainTheareK & SELISNASYOSR ydzZ¥YSNRdza KdzZNNA Ol ySa | yR
YIE22NJ KdZNNA Ol yS LI aaAy3a gAGKAY wmnn {Af2YSGSNRBR S
more frequent(Wu, Yarnal, and Fisher 200R) addition,an analysisof flood riskfound that Cape May
t 2Ay0 tASa Ay (KS aKA@hchwillbaexacerbhtad by BSIN®! rigsid@h).a K NR 3
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Figurel. Map ofLCMMrestoration site and surroundimgunicipaities

Of the three communitiesCape May Point was selected for analysis in this study because it is a
manageablearea, which facilitates the collection of data and increases the probability of getting a
representative samplelt is a small residential nmicipality comprised of 600 homes, with
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approximatelyone-third of those homes occupied by yearund residents and the remainder
seasonallyccupiedor rented.

There is a fourth community worthy of mention, yet it does not appear in the mhap.townof
South Cape Mayonce located at the southerportionof Theb | (1 dzNB / 2y a SN y Oé Qa
Meadows Peserve(seeFigure }, was a small but vibranfictorian resort towrs After the Great
AtlanticHurricane2 T , hBwaver,people began to abandon thewn, which was fully deserted by
the midHifties. Some homes were moved to Cape May Point or West Capewiidgother homes
were too damagedo be movedlIn addition to the complete loss of the town of South Cape May, Cape
May Point also lost many homgsusinesses and road

After South Cape May was abandonsdyere storms continued to impact this area. The
Gt SNFSOG { G2N)¥E 2 The duhetbéir®) bré&asShgd (g crebsigRthelugyendy
for a coastal risk reduction projecthe stom was among the costliest on record to hit Cape May
County, and in Cape May Point some residents s&wegt of water around their home£gape May
County2010).With dune damage fronthe Halloween stornalready significantthe January 1992
winter storm tat hit Cape May Pointf@aw months latercausedevengreaterdamage $727,300 of
total claims in January 1992rsus $70,100 in flood insurance claims in October IBEMA 2014)

v : .‘f Iy - 2
Figure 2Lower Cape May Meadows during the dune breach in the OctB8#isiorm
SourceU.S. Army Corps of Engineers (1991)

Beyond the direct impacts to communities from storms, the loegn impacts on coastal
erosion were also problematic. Since 1955, 124 acres of coaktwvebeerlost andwithout
mitigation measures, 38 additional acres wouldavebeenlost by 205QU.S. Army Corps of Engineers
2007). Figure3 shows the historic and projected erosifnom 1879 to 2050The red dotted line in
Figure3 cuts through thearea that is currently the Lower Cape May Meadowslavels, which serves
as storage for flood and rain water. The storage capacity woale significantly decreaséiderosion
had continued at the rate predictedputting surrounding homes at even higher risk for flooding.

®The Nature Conservancy phased the South Cape May Meadows Preserve in 1981.
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Therefore, because of the highvig of flood risk, the history of intense storms in the region,
and the high rate of erosion, the public waieatlyinterested in exploring risk mitigation solutions.
The timeline and details of the resulting project, the LCMM ecosystem restorationeaceiloed in the
following section.

i 3
[ T o S

m— 1879.85 1971 L
i we== 15gg === 1977 e
=== 1932.36 === 1994 '
1943 momom 2080 (Projected)

Figure3. Historic and projected shoreline erosion for South Cape May and Cape May PoO3B79
SourceU.S. Army Corps of Engineers (2007)

2.20VERVIEW OF RESTORATION PROJECT

The456-acreLCMM restoration projectrecompassed both the South Cape May Meadows
Preserve and the neighboring Cape May Point State Parkhased byhe Nature Conservancy in
1981, South Cape May Meadows Preserve is aa2i@ parcel of land located to the east of Cape May
Point. Thepropertywas purchasedvith the goal of protecting critical birdabitat and annually attracts
birders from around the worldCape May Point State Padwned and managed kthe New Jersey
Department of Environmental ProtectioNlJDER)s comprised o244 acresand is popular among
visitors for birding, picnickingnd hikingon its network of trails

After the October 1991 storm, diverse groupf partnersincluding theU.S.Army Corps of
EngineergUSACE}he NJDEPThe Nature Conservancgnd the boroughs o€ape May Point and
West Cape Maypegan meeting to discuss a potential restoration project in greater detad the
USACEompleted the feasibility study for the restoration project in 19%9B8e total constructioncosts
were approximately$15 million ddlars funded through thdJSACEcosystenrestoration program
and with NJDEP as the néederal sponsarThe restoration was finished in stagésm 2005 t02007.

During hefirst phase of theroject, adunewas constructecindbeach repleniskd covering
approximately 1,400,000 cubic yarassand(seeFgure4). The totallength of beachegeplenished is
1.9 miles stretchingfrom the eastern edge diCMMto the western side of Cape May PoiAt.one

10
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mile-long dune wagompletedwith a height oflL8 feet. The second phase of construction involved

wetland restoration, which includka series of levee@vhich also serve as walking trags)d water

control structures that allow water managers to moderate the flow of wétem LCMMinto Cape

Island Creekwhid is located northeast of LCMM (Figurg Reriodic beach nourishments continue
approximately every four yearfDiagrams of the locations of theeach dune and wetlands

restoration, as well as the water control structures and areas of excavation foovwegmdrainage can

be viewed in Appendix.N f 1 K2dzZaK O2y aA RSNHR /éiys@n RSofalidnf ¢ G 2
program goalsthe rebuilt beach and dune now protedtse surroundingcommunities from waves and
storm surge, while the improved freshwateetland allows for the capture of rainwater. Both features
help to reduce flooding to thse communities.

MARCH 2004

Figure2. Beach replenishment on tisiate park beactand around Cape May Poibefore and after the restoration
SourceU.S. Army Corps of Engineers 200

Several components of the restoration were designed to impex@system function and
habitat quality. Improvements include an increase in beach nesting bird habitat, creation of islands
within the wetlandto provideresting and feeding areas for birds, creation of piping plover ponds
behind the dunes, and removal Bhragmites an invasive tall reethat by the mid2000shad overrun

the wetland and was crowding outhat had once been goeduality habitatattracting a wide dersity
11
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of migratorybirds.Also, prior to the restoration, the wetland wateemainedconfined instagnant
pools andeach section of the wetlandasisolated from the nextith no drainageleading to poor
quality habitat as well as a landscape lackingestheticsA channelwas created tallow the flow of
freshwater through the wetlandyrovidinghabitat benefits and into Cape Island Credkom Cape
Island Creek, the water flows into Cape May Harbor and then into the Atlantic Odeese hydrologi
improvements were designed not only to improve habitat quality but to provide benefits to the
surrounding municipalities as wellheability for the wetland to nowcapture stormwater andirain

into Cape Island Creék crucial in terms of risk reductidar communities. Prior to the restoration, the
various sections of the wetlands were blocked without an exit channel for wateithe wetlands
occasionallpverflonedR dzNA vy 3 Y I 2 2 NJ K dzZNNht@SuyssStBouleward, thy SrddDjdst & (1 S
to the north of the wetland(SchreineyPersonal communicatiqrseptember 16, 2013

12
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Chapter 31impact Assessment diCMM Restoration Project
The analysis of the social and economic benefits of the LCMM restoration project is divided into two
separatecomponants, each with distinct methodology, data, analysis and results

1) InChapter 3 an impact assessent of the restoration projectvas conductedo determine
whetherthe project reduce flooding and increasiecotourism in the arealn addition, if the
projea did succeed at increasing benefits, what is the value of the economic benefits
associated with flood reduction and ecotourismith an emphasis on birdif?g

2) In Chapter 4 an analysisvas conductedo quantifythe multiple ecosystem servickenefits
beyord flood reduction and regional economic impacts from birding

3.1METHODS FORMPACT ASSESSMENT

The first portion of thisnalysids focused on the impact of the restoration projext the
community, looking at the question of whethesocial and econoraibenefits were higheafter the
restoration than they were beforéviore precisely did the projectreduce flooding in Cape May Point
by improving the protective capacity of the habitand did it increase ecotourism in the area by
improving critical birchabitat?It is worth noting thatdamage costs avoided are considered a benefit
when assessing risk reduction projects.

We employed a mixed methods approadiased upon primary data sets as well as expert
consultation and stakeholder interviews. Our dataras from the U.S. Army Corps of Engineers
(USACE), Federal Emergency Management A@g&MANational Flood Insurance Program (NFIP)
the National Oceanic and Atmospheric Administratidi®AA)and various weather collection stations.
Our interviews tod place in fall 2013 and winter 20413l with a range of county and municipal
managersstate-level government official]snonprofit organizations working in the regiccommunity
members,andexperts on coastal restoratiodll dollar values in thianalyss have been converted to
2013 USD using the Bureau of Labor Statistics Consumer PricdUn8eepartment of Lab@014a)

Due to limitedaccess tdine-scale datge.g.,parcetlevel flood damage valugghe lack of a
rigorous prerestoration analysiand no comparable control site, a mixetethods approach is
recommended and useidr this analysisByaccessingime series data on major storms since 1385
well as Cape May County tourism datah interviews and regionastatistics, wewere able to tuild the
case regarding the impacof the restoration.We conducted30 interviewsto assess the question of
whether the community is better offue tothe restoration and to gain necessary background
information on the science and policies affecting theaass of the restoration. A little over half of the
interviews were with individuals with local knowledge and expertise related to the community of Cape
May Point and to the LCMM ecosystem restoration. A little less than half of the interviews were with
subject experts with knowledge of hydrology, weather, storm surge, economics, policy or engineering.
We analyzed the data and the information gained from the interviews to assed$slibwing
guestions:

13
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1. Did the community see a reduction in storm surge daenfigm hurricanes and
Y2NRSFaAaGSNE | FGSNI GKS NBal2NFr GA2yK

2. Did the community experience less damage froracipitation-basedflooding after the
restoration?

3. Has theregionseen economic benefits from birding related to the restoration?

3.2FLOOD MITIGATIGDATA AND ANALYSIS

While the USACE did conduct an initial economic feasibility assessment for the prdjee8
the feasibility report only assessed the predicted flood reduction benefits fronté&aeh and dune
restorationand did not include expectedelefits from thewetlandrestoratiory nor did they include
any of the additional ecosystem service benefitsisTeport aims tassess wider range oéconomic
benefits that were not quantified ithe USACHEeasibility studybased upon actuabefore ard afteré
data from the siteTo begin to quantify the additional flood reduction benefits associated with the
wetland restoration, we needed to determine which homes in the surrounding communities benefit
from the water storage and drainage capacity of tteMM wetlands. Local and county engineers who
understand the hydrology and stormwater infrastructure of the region determined the geographic area
that drains into the wetlands (delineated by a purple lorethe map in Figure 5). The delineation is
not exact, but gives us a general sense of the full geographic area benefiting from the storage and
drainage capacity of the wetland systeAll of Cape May Poif2 @00 homedrain into the wetlands b
LCMMandarethe main area of emphasis of our study, for alhiwe have historic damage dafehe
restoration also benefits portions of West Cape May and Cape Magh@itincludean additional 710
homes, although we ladkistoric damage data fahose townsWhilethey are thereforenot included
in the analysis i€hapter 3, it is important to recognize that homes in these communities also did
experience benefits from the restoration.

A description of the drainagenprovements resulting from the restoratida important to
highlight because it furthers the poirthat the drainage capacityf the system is engineered to
support an additional reduction in floodingeyondthe flood storagebenefits of the wetland system.
Sormwater runoff from Cape May Poirftowsinto Lake Lilythe dark gray shape in Cape May Pant
Figure 5and then into theLower Cape May Meadows wetlarmfter draining into the wetland, most
of the water either infiltrates into the ground or exits through andergrounddrainageculvertthat
connects directly with Cape Island Creek and evdhtidlws to the ocean.

Because the wetland has a fairly large storage capacity relative to the drainage area, under
normal conditions the flow of water into Cape Island Creek is sufficient for drainage. The flood control
structures in the hydrologic sy=n allow for some flexibility in water management, with options to
increase or decrease the water in the wetlands, and also includelgadkainage optiondn extreme
casesparticularly during storm eventsyater can be pumped from Lake Lily and exitite northwest
into the Delaware Bayor canbe drained through a release pipleat exits through the dune south of
the state park.

14
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To calculate the flood reduction benefits of the project, mext collecteda variety ofweather
and NFIP claim data sp&cito our site.Onemajor cause of damage in coastal storms is storm surge,
though it isnearly impossibléo obtain parcetlevelstorm surge datadr Cape May Point for the time
period in questiorg 198520137 Therefore storm surgedatawas obtained fom the National Oceanic
and Atmospheri¢ RY A Y A & (NRAA) tkiegAu@e at the Cape May Ferry Termimahediately
north of Cape May PoirNational Oceanic and Atmospheric AdministratRiil4a).’ Figure 6presents
storm surge values for the Ifost sgnificantstorms in descending order of greatest to smallest
which is useful for comparing the difference in storm surge from recent storms like Sandy to past
storms

g4l 1
#5== ofMlnterest’ Locator
% M

TheNature O
Conservancy -

Protecting nature. Preserving life”

Figure3. Delineation of watershed that drains into the Lowap&May Meadowsetlands

In addition, veatherdata was compiled from publicly available data sources by the Office of the
New Jersey State Climatolog&tRutgers Universityalso for the time period from 1985 to 2013
(National Oceanic and Atmosphericelgy2014b). Interviews with municipal officials in Cape May
Point revealed that heavy precipitation events that lasted three days were considered a higher risk
than singleday precipitationevents due to ther cumulative impacts. Thus, the threkay predpitation
totals were also included for the entire time period.

1 O02NRAY3 G2 GKS bl (A2 Storin surgizhdRabnorid risé & yaleSgedetdd bp distotmy &
over and above the predicted astronomical tides. Storm surge should not be confusestarin tide, which is defined as
the water level rise due to the combination of stodmdzNHS | YR G KS | aGNRy2YAOlFf GARS®E
information: http://www.nhc.noaa.gov/surge/
®We calculated the storm surge in Excel by subtractingotieelicted tide level from the high water mark.

15
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Thethree-day total precipitatiordata provides additionahsights into the analysis. First, it
highlights thatduring SuperstormSandy the communityexperienced the largest amount of

precpitation for any storm event in Cape May Point during the time period. The second greatest

amount of precipitation over &hree-day window wasluringHurricane Irene in August 2011. Thus, the
two greatest precipitation events since 1985 occurred afterrsoration was completed. Also,
looking back at the storm surge data, Cape May Point experienced at least four storm events after the
restoration with tidal levels in the moderate to major flooding raBge O 02 NRA y 3
categorization of storm surg&hus, he precipitation and storm surge conditions after the Lower Cape

May Meadows restoration projettave offered severapportunitiesto test the capacity of the

restored siteto buffer against flood damage.

September/October 1985 (Gloria
December 1992

October 2012 (Sandy
February 1998

January 1992

January 1996

October 1991 ("Perfect Storm"
November 2009

January 1998

August 2011 (Irene)
September 1999 (Floyd
November 1991

February 2006

May 1989

September 2011 (Lee

Storm surge

0.00 0.50 1.00

1.50

2.00

250 3.00 350 4.00

Figure 6Storms in Cape May Point bygnitide of storm surge (198913)

To identify the storms with the greatest level of damage, ebtained FEMA data from Cape

02

May Point orthe total value ofNFIP claims on major storms since 198EMA 201} Storms were
Of I a & AYF A2SERwIEImanitynembersreported the storm as having a notaklapact on them

and/or if the storm was reported in the Cape May Coutdgzard Mitigation PlarCape May County
2010) We obtained the total value of NFIP claims paid out to Cape May foitlite entire time

period overwhich theyQ @hfaintaired data(FEMA 204). The total value of claims in our dataset

represents94 percentof the total value of claimavhich provides a truly representative sample of
major storms diring a nearly 30 year perio@he flooddamagevalueswere aggregated on a per storm
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basis for all homes in Cape May Point. The flood damggesented by this number islikely an
underestimate of actual flood damage becausany homeowners who do not have a mortgage do
not have flood insurance, ew if they are located in an area of frequent flooding, and those with
insurance do not always file a claim for damage. The NFIP flood claim amounts also do not include
damage to public propertyand we did not include additional data on damage to pubiopprty due
to lack ofavailability

Tablel presents the data on NFIP insurance claims, precipitatiorstorth surgefor Cape May
Point from 19852013.The February 2006 row is highlighted in blue to indicate that construction was
taking place during tht time period the restoration project began in 2005 and was completed in 2007.
The analysis of data from Table 1 is presented in the following section, where we assessed the patterns
in the datato determine if the flood damage to homes in tBerough ofCape May Point was worse
before the LCMM ecosystem restoration or after, all ddsengequal.

Tablel. NFIP damagelaims and weather datitom Cape May Point, selected storms since 1985
(The blue highlighted row indicates thatethestoration was taking place during that time period)

3-day Storm

# of Average| Precipitation | total surge

Event time claims | Total paid per claim| (inches} (inches) | (feet)
September/October 1985 (Glorig 17 | $154,903 $9,112 2.21 4.15 3.77
May 1989 0 | $0.00 $0.00 0.46 0.48 1.00
October 1991 ("Perfect Storm") 11| $70,113 $6,374 1.3 1.38 2.84
November 1991 0 | $0.00 $0.00 0.58 0.66 1.96
January 1992 34 | $727,255 $21,390 0.59 0.59 3.22
December 1992 4 | $21,577 $5,394 1.12 1.84 3.45
January 1996 1| $384 $334 1.01 1.29 3.20
January 1998 1|$8,510 $8,510 2.62 2.62 2.36
February 1998 3| $23,250 $7,750 1.04 1.23 3.22
September 1999 (Floyd) 0 | $0.00 $0.00 2.15 3.06 2.00
February 2006 0 | $0.00 $0.00 0.71 1.02 1.78
November 2009 0 | $0.00 $0.00 1.25 1.89 2.75
August 2011 (Irene) 0 | $0.00 $0.00 4.32 6.06 2.31
September 2011 (Lee) 0 | $0.00 $0.00 1.07 1.18 0.70
October 2012 (Sandy) 2| $6,290 $3,145 8.9 10.01 3.24

3.3FLOOD MITIGATION RESULTS AND DISCUSSION

Based upormable 1 when looking at the relationship bgeen storm surgeindthe total claims
paidover timeg we can se¢hat pre-restoration major storms that had more thamvo feet of storm
surgeall led to claims. However, after the restoration, only Sandy led to clavime the two storms
Hurricane lene and the November 2009 stomwith 2.31 and 2.75 feet storm surgespectivelyhad
no claimsin other words, the November 2009 storm and Hurricane Irene, based upon storm surge,

® The precipitation category is for a single day during a storm; if a storm lasted for several days, then the precipitation for
the maximum single day during a storm event was selected for the table. Alsipfon surge, if the storm lasted for more
than one day, we selected the maximum storm surge during the storm event.
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would havecauseddamage before the restoration, yet had $0 in NFIP claimaddition,Figure?
shows how the average prand postrestoration flooddamage in the range of 24 feet is
dramatically reduced.

Looking at the precipitatiowith respect tothe total claims paid preestoration, major storms
with precipitation large than 0.5 inches aladclaims except foHurricaneFloyd.That means that
sevenout of eightincidentspre-restoration with at least 0.5 inches of precipitation led to damage
Postrestoration, the three major stormpre-Sandy all hadreaterthan 0.5 hches precipitationbut
none led to claimsHurricanelrene had a much largéevel ofprecipitation(overfour inches)than all
major storms except for Sandyut again,did not lead to any clais

Average damage (in $) per storm with
storm surge above 2.5 feé&t

$150,000 - $143,713

$100,000 -

$50,000 -

$3,145
$- . .
Damage before the restoration = Damage after the restoration

Figure 7Average total clainfer Cape May Poiiermajor storm preand postrestorationL CMM
*Only the total claims for major storms with storm surge between@4bfeet are shown,
as the claims for storms with storm surge of less than 2.5 feet were extremely@malhe

We see aimilar patternin three-day total precipitation versuthe total claims paid as well:
pre-restoration there wereseveralclaimsfrom three-day total precipitation levels of over 1.5 inches,
but post-restoration,except for Sandythere no claims for major storms with sirail or largerthree-
day totak.

Returningto SuperstormSandy, the totaValue ofclaims wasamong the lowessince 1985
even though it hadhe highest precipitation, the highest thregay total precipitation, and the third
highest storm surge (after Glarand the December 1992 storm) in the pd985 history Comparing
Superstorm{  YRe& (2 (KS b2NDSI adneay epuivalant lefaglofMs®drmmupgpH >
while SuperstormSandy experienced over 15 times more rain overae-day periodyetthe claims
amount from Sandy wasnly one percentof that of the 1992 storm(Table 2)

Given the available information, a pattern emerges: lower or no clagsisitedafter the
restoration for comparable storm&or SuperstormSandya storm that wasamongthe most severe in
history, the claims were an order of magnitude lower than one would expect from thegstoration
experiencethus confirming the flood reduction benefits of the restoration projéldte information
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provided by community officialsdm Cape May Point through our interviews corroborates the data
from Table 1.

We can do a very coarse assessment of the
damage costavoideddue to the project by applying  ——
average damage rates from prestoration storms to the ~ Based upon average values, the floo
postrestoration storm dataWe begin by averagg the  reduction benefits of the projeatre about

pre-restoration damage (from NFIP claims opes-foot $9.6 million
of storm surge and peinch of rain basidpr all 10
storms, and then apply those rates to the post |

restoration storm surge and precipitation values. We

then calculatethe new amountof what the damage would have been an average annual basiesm
20072013 if no restoration project had taken pladéwe look over a 5@ear period, the total damage
costs avoideaver the time periodare about $%6 million with arange from$2.0 to $17.3 millionThe
wide rangeof valuesresults from whether we assume that storm surgéhis primarydriver of
damage, or precipitation levels reality,it is known that both storm surge and precipitation
contribute to damage

Table2. Case study comparifguperstormSandy with a preestoration storm

5FYF3S o01{G2N) &oRI &
1 {50 OFSSGO |t NBOALIKI
OAYyOKS&L
b2NQRAFAMMBENPTHTEINANAN|0 PHH nodc
M pH
{dzLJéNﬁﬁgﬁ;qbczH¢n 0 dPH M M N1

During storms there arananyadditionalfactors thatcan affect thecostsfrom flood damage
Therefore future research is needed to capture all the factors' effeEis. instance, we do not have
information on the direction in which the storm hit landor do we have informatio on how many
homes have been elevated pesstoration. However, we do have anecdotal evidefroen local
expertsthat although some homes were raispdst-restoration that number is likely a very small
percentage of total homes in Cape May Poléncethis factorshould not significantly skew our
results.

3.4BIRDING DATA AND ANALYSIS
Next, we assess the role that th€ MMecosystenrestorationplayed in increasinthe

economic benefits fronecotourism focusing largely omisitors interested in bireig. We were able to

focus on birding not because of a unique characteristic of the birds, but rather the typical behaviors of

the bird watchers (birders) who are prone to recording and reporting their sightings, providing a large

dataset of location spedd sightings.The ®uthernmost portion ofCape May County well-known as

a place for high diversity of bird speci@#his is because the aréalocated along a major migratory

NRdziS F2NJ 0ANR&AZ | yR,the dusical Rndscdp&ba dabelzgiverSify ang 3¢ ST T
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abundance of birds. By funneling effect, we are referring the to the concept thid prefer to
maximize the amount of time they fly over landfbre crossing the Delaware Bay, ahé LCMMarea
is the shortest distance froitine state ofDelaware However,not all areas whereliverse species of
birds are found are easily accessible to the publiws, improving théabitat qualityin the area
increasing publiaccess an@nprovingtrail quality attractadditional visitors. In@asing the number of
visitorsfrom outside of the regiomeads to moreexpendituresn localrestaurants, hotels and other
establishmentsuch as bike rental shog This leads to positive impacts for the community in terms
of increased revenues, as wamaintaining emplgment or creating new jobs

Therefore first we move to the question of habitat qualitwas there a change in habitat
quality after the restoration? One of thetated goalsof the LCMMrestoration was to improve and
diversify bird haliat within Cape May Point State Park and South Cape May Meadows Preserve.
Habitat restoration measures includeeconnected stream flowcreation of freshwater pond@vithin
the impounded wetland)and control oPhragmitesa common reed that is amvasve speciesThis
creationof adiversemarsh complex providedxposed mudflat, shallow water feeding areas and
deeper sections of open watdeadingto an augmented feeding area and expandwebitat areafor a
variety of waterbird species. The restoratialso creadd new ponds for piping plovers, a state
endangeredand federaly threatenedspecies. These plover pondere designed to reduce exposure
of piping plovers to disturbance by human activities on the beattich allowsuninterruptedfeeding
andthereby increasethe probability of survivaior plover chicks. Finally, the restoration increased
beach height and widthextendingthe beach habitat available for beach nesting birds. Thus, the
restorationcreatedat least three new habitat typess wdl as enhaned beach habitatall of which
benefited critical wildlife species.

Then, more specifically, how did timaproved habitataffect bird abundance, species diversity,
and birding opportunitiesToassesghes changes after the ecological restoratin, we usedhe
CorrStt [ 06 27F hbddéedbirksplitidgd da@asegeS@Bird 2014)The eBird database
allows users to select data based upon the specific site of inteféstusedthe databasdgo examine
bird sightings for a@ixyear period (1992004) before the restoration ahin the sevenyear period
(2007-2013) following the restoration project to detect trends in species diversity and abundance of all
reported species.

In generalthere was an increase in both number of biggksies and their abundanckn
addition,y 2 & LJS OA S &tha#i§, MNBortail befoke it not after the restoratiofthe overall
number of speciesecordedprior to the projectsaw a notable increade F 4 SNJ 1 KS LINRP 2SO ¢
from 191 species t819 atSouth Cape May Meadows Preserve and from 266 to 333 at Cape May Point
State ParkGroups of birds most benefitted by the improvements to the wetland were shorebirds and
waterfowl, including least sandpipers, greater and lesser yellow legs, norgteweler and pied billed
grebe Each ofthese birdswvassightednearly twice as often aftethe restoration was completed
These facts point to success of the project in increasing and improving existing habitats for bird
speciesas well as creation ofaw habitat which attracted new species of birds to the restoration
sites.However, the increase is also partialyesult of improvementf the eBird interfaceincluding
the newability to report sightingsvia mobile technologyand an increase iaBirdpopulaity among
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birders Also, we were not able to account for thariability among birding trips.e., different lengths
of trips.

Next, we refer to eBird data on bird sightings reported, which we use to proxy for birding trips
(i.e.,the numberof birdersthat visita locationwhich eBird calls a hotspand report the birds which
they saw at that location The numbelincreaseddramatically at both the preserve and the state park.
Toassess how much ttie increase in number of bindg tripswas simply due t@an increase in eBird
popularityand ease of useand how much could be attributed to the improvement irbiitat quality,
we compared thereserve andstate park toanother birding hotspatHigbeeBeachwildlife
Management Areawhich was not restoredHigbee is locatecdhiclose proximity to the LCMM, as
shownon the map in Figure Trhe three birding hotspots all hadrelativelysimilar number obirding
trips reportedbefore the restorationHigbhee(234 sightings) the preserve(191 sightings)yand thestate
park (266 sightngs) Because the starting numbers wewdativelyclose, we simply subtracted the
increase that occurred at Higbedter the restorationfrom postrestorationnumbersat the preserve
and state park We found that the number dbirding trips did increaseafter the restorationwhen
comparing tathe Higbeecontrol site as shown ifHgure 8. Figure 8 is presented as supporting
evidence that birding opportunities hawecreased after the restoration.

Increase in birding trips

4000
3500
(2]
£ 3000
o
% 2500 H Pre restoration
S 2000
> m Post restoration
o 1500
E
2 1000 Post restoration adjusting for
eBird popularit
500 pop y
0 T T T 1

Cape May Cape May State Higbee
Meadows Park
Preserve

FigureB. Increase iirdingtripsreported at thethree locationsadjusting for changin use of eBird

" For this coarse analysis, wesamed thatany increase in biidgtrips at Higbee was due to the popularity of eBird and
improvement in technobgy. We recognize thamaturally occurring shifts in habitat at Higbeey also have contributed
thoughto a lesser degredo those changes.
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3.5ECOTOURISMETHODS)ATA AND ANALYSIS

This next section deés deeper into theconomicvalueof ecotourism andirding. We focus
on birding because it is the most popular, wallown form of wildlife viewing in the region and based
upon data availability.The goal of this section is to quantify the regional emoit impact of birding
expendituresn Cape May CountyVhen conductingegionaleconomic impact studieshe goal is to
determine theadditionalimpactof the intervention in question. In this case, the interventiobash
the protection and restoratiof LCMM. If local community members visit the site daily, thermade
the assumptiorthat they are already spending a given percentage of their household budget in Cape
May County and thus/e would not expect spending by local community membterkead to
additional economic benefitg herefore the important aspect to consider is that the visitors are from
outside of the regiorand thattheir regional expenditures have a positive net impact on the economy.
Refer to AppendiB for more information on methds related to economic impaetssessments

To help understand the role of birding visitors to th€ MM Ecosystem Restoratigerlative to
tourism as a wholewe obtaineddataon tourism and ecotourism in Cape May Couritlie tourism
industryis a major ecnomic driver for the county. s worth $5.2 billion annuallgttracts12.4million
visitorseach year to its pristine beaches, activities, and natural resopyesesaccounts for 4fgercent
of total jobs(Cape May Count013). Since data collection bag in 1994, he economic impact of
tourism on the county has been growing each ygaid.). With regard to ecotourism specifically in
Cape May Coumt different studies havéound that:

1 10percentof visitors to Cape May County indicated that birdindhis tnost important
factor for choosing the county as their destination, and aboupéfcentof visitors
reported going birding during their current trik(ibid.)

1 Wildlife viewing accounts for about $522illion in visitor expenditures each year in
Cape Mg County, or about 1percentof total tourism expenditures for 2006
(Perniciaro 2006

1 Birders in the Cape May region spend an average of $66Rip for direct expenses
such as hotels, restaurantsurs and travel(Eubanks, Stoll and Kerlinger 2049

The next step of our assessmewmisto determine the economic impact froirding atLCMM.
This is accomplishditst by determining the number of visitors to LCMM from outside of the region.
No precise numbers are available on the number of anbudkrsto LCMM.Thus, we will refer to the
Cape May County tourism department survey numbers for the coantlyfor Cape May City
extrapolating the numbers to apply the area immediately surrounding Cape May City (ilee,area

% In addition to birding, a variety other wildlife are also available for viewing at the LCMM restoration site, such as moths
and butterfies (particularly during their popular monarch migration in the fall), several species of mammal including river
otter, rabbits and muskrat, and even reptiles including frogs, turtles and snakes.
*The surveys were conducted by the Cape May County Dapattof Tourism. About half of the survey respondents were
emailed the survey and the remaining half werepirson intercept surveys at various locations throughout Cape May, with
a total of2,590completed surveys.
“The authors based the study on prirgatata collection from 600 visitor surveys from 2000 regarding spending on birding
and horseshoe crab viewing in Cape May and Cumberland counties (Eubanks, Stoll and Kerlinger 2000).
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south ofthe canal, also kn as Cape Islandkiven that Cape May City is the southernmost city in
Cape May County and one can reach $tae park and thepreserve in just minutes by bike or car, the
economic impact as quantified by this method will be close to the actual valine ainpact from
LCMM?. Using this method means that we also included visitors to other sites such as Higbee Beach
Wildlife Management Areddowever we do know that the two sites within LCMM are among the
more popular birding hotspots in southern Cape Mayunty and are highly accessible to the pyblic
meaning that a majority of birders visiting this area visit LCMM

To quantify the number of annual birders visititheg areg we determined which percentage of
the 12.4 million visitors to Cape May Coumigre from outside of the state, which is about p8rcent
of total tourists to the county{Cape May County 2013Ne next multiplied tht numberby the56
percentwho go to Cape May City as their primary destination during their trifmnéocounty(ibid.).
Then, the number of visitors to Cape May @igsmultiplied by the 10 percentof touristswho chose
Cape May County as their destination because of bitdihg resulting number is a total 472,192
non-residential birders visiting the southernmost pami of Cape May Counsach yearTo complete
our economic impact assessment, we multiply tb&al number ofannualvisitors bythe average
spending per visitor of $662er trip (Eubanks, Stoll and Kerlinger 200@sulting in alirecteconomic
impact of$313 million per yeato Cape May CountfseeFgure9, which compares total tourism
expenditures to birding expenditure¥ It is important to note that the original survey from which the
expenditure value was obtained specifically asked for spenditign the region which is crucial for a
rigorous analysis.

Tourism revenues for Cape May
County (millions $/year)

m Other tourism activities

$209 Lo
m Birding in southern Cape

May County
Birding in remaining
portion of county

Figure9. Averageannuatourism expenditure Cape May Countiighlighting birding expenditures

" Future studies should ainoget more precise data on the total numbef birders from outside of the region who choose
Cape May County as their destination because of their interest in birding at LCMM.
Yra o ra 02YYzy sAGK S$02y2YAO AYLI OGO addRAsSazr S AyOft dzRS
directly associated with birding.
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3.6 ECOTOURISM AND BIRDING RESULTS AND DISCUSSION

This section summarizes the results from theding and ecotourisnanalysesand provides
additional discussion on the significance of birding to the regional econbhgygeneral trends show
that there wasanincrease in bird abundance and diversity after the restoration. Although we do not
have enaigh data to analyze the statistical significance of those increagessirrestorationbird
numbers, theoverallpatternsstill suggestan increasen numbers Further,based upon the eBird
data,we know that the number ofeported bird sightings increasl dramatically after the restoration
even when adjusting for the change in technology.

An increase in the number of bird sightings implies thatttital number ofbirdersincreased
after the restoration.There is additionakvidence that the number ofisitorstothe/ 2 y & SNI3I y 0@ Q:
South Cape May Meadows Preserve did increase after the restorafisitor amenities like a larger
parking lot, observatiotower, and higherwider trailsmade the site more visible and accessible to
area visitors and birdemlike, and in 2013, the site sanore than90,000 visitors. Althougfihe
Nature Conservancy did not keep detailed records of number of visitors before 2013, there is ample
anecdotal evidence to suggest that due to the improvement in atresthe numberof visitors in
2013 represents a dramatic increase from the number of visjpo to therestoration

We haveshownthat the regional economic impact frotmirding in the southernmost point of
Cape May County is about $313 milljper year, with LCMMontributing a majority of thatotal value
There is great competition among communities along the-Atidntic coast of the United Statés
attract additional visitors each yeaand thus the quality of birding is likely one factor playing a role in
differentiating Cape May County from other tourist destinations in khd-Atlanticregion.Keeping in
mind that 10percentof visitors surveyed reported that birding was thst important factorfor
choosing the county as their destination, we can infer timainy of these visitors chose Cape May
County over other counties due tts reputation for high-quality birding.Moreover, thereported
economic impact 0$313 millionper yearmay be an underestimate since we do not apply the
multiplier effect in an effarto provide a more conservative numbéFor referencethe Eubanks, Stoll
and Kerlingestudy applied a multiplier effect of 2)4°

The LCMMecosystenrestoration is playing a vital role in the resilience of the tourism industry
in the county The toursm industry as a whole is not highly resiliemdamages from hurricanes
Countywide infrastructure damage frorSuperstormSandy (in October 2012) was estimated at $640
million (Cape May Count®013. The media also portrayed a picture of a devastategele Shore,
worrying Cape May County business owners that tourists would avoid visiting the beach during
summer 2013 due to the misconception that all coastal communities had not yet recovered from
Sandy. From the Cape May County Tourism Bodklstparayraphssuns up the concern:

Bry AyONBLEAS Ay NBIAZ2YIf S AWM RIAfANS G K KdrRISH RA Y aue & SIEIF &S
regional economy. This is best illustrated by a simple example. When birders visit local resta¢heniiscrease the
revenues earned by these restaurants. Restaurants may now be able to renovate or remodel their facility. They can hire
local contractors, who then have additional income. The local contractors then can spend their additional incaeag in |
retail stores. All of these additional, indirect economic impacts are captured by the multiplier effect.
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features told of the rebuilding and if they didugually ended with images of

destructioX [ 238 Ay 3 OdzaG2YSNB (2 20KSNJ G2dzZNAayY RSaid
tradition has been broken, it Wbe costly to win them back Cape May Count®013 p3)

Giventhe concern for losing tourism venues not just immediately after Sandy, but potentially
for many years into the futurdouilding resiliency into the tourism industry is of considerable value to
theregion TKS bl GdzZNB [/ 2y a SN y O Qesefvehatrindkdamabel fibm Sahdg a S|
nor did it close due tdhe hurricane Cape May State Park staff also indicated thaty received
virtually no damage from Sandycept fora few fallen tree limbs, anthe park wanly closed for one
day after the storm to clean up the fallen branchEsrther, the birding season extends into the fall
even after the regular tourism seastias endedand begins in the spring before summer tourists
usually arriveallowing restaurant and hotel owners to extend into tlied K 2 dzf RSNJ 4 S| 42 y ¢
their opportunities for revenuesThus, ecotourisnmas the potential tancrea® the resilience of the
tourist industry in two waysfirst because open space tends to recover more quickly after a disaster
than built infrastructure, and second because ecotenrihelps to extend the tourism season.

25



The Nature Conseancy, New Jersey Chapter, Jun@®l4

Chapter 4Multiple ecosystem servicbenefits fromLowerCape May Meadows

The impact assessment in the previal@pteranalyzed whether or not there was an
improvement to communitieslue tothe restoration projet, focusing on theeconomic benefits from
damage costs avoided from flooding and regional economic impacts from ecotodissohapter
focuses on thecosystem servicbenefitsbeyond the #orementioned onedrom therestoration of
LCMM it also charactezes the benefits derived from the continued existence of LCMM as a protected
area.Ecosystem service benefits can be described as the goods and services provided to people by
nature and natural processesd can includeon-use values, such as the satistionthat people place
on knowing that nature is protected because it has intrinsic value.

4.1METHODS FOR QUANTIFYING MULTIPLE BENEFITS FROM LCMM

Although thereare nonaturalresources that can be extractécbm the LCMM no fishing,
agriculture, or ¢her goods that are consumeahd thus easily quantifiadthere are numerous non
marketable benefits that people derive from LCMVhese multiple benefits includebitat and water
quality, the attractive view, wildlife viewing, and beaches good for walkiimding and swimming. To
capture many of the nomarket values that visitors appreciate, we use benefit transfer to apply values
derived from studies using methods such as contingent valuatimhtravel cost* Benefit transfera
well-developed methodalgy used in environmental economjcsin be defined as the monetary value
guantified for a particular ecosystem service benefit based upon primary data collected at one site
being applied to a different site with similar characteristielease refer to ApendixB with for more
information on methods for valuing ecosystem service benefits.

There arecertainchallenges taising benefit transfer to quantify the value of ecosystem service
benefits such as a lack of peesviewed and published studies and mitied number of studiesvith
similar conditions to the LCMIgcosystenrestoration. There are a small number wgéluation studies
available withlocation-specificdatasimilar to our study siteand we have carefully selected the most
relevant studies. Hoewer, the results in thishapterare not meant to represent an exact dollar value
associated with the LCMIgroject. We give a range of potential values, which is important for policy
makers and other decision makers because without having a general getisevalue of ecosystem
services, their value is assumed to be zero. fiéguentunderestimation of the value of ecosystem
services leads to economically inefficient solutions, and often leads to a loss of ecosystem services that
provide significant beefits to communities. Thus, it is crucial to place approximate estimates on
ecosystem service benefits as a placeholder until additional scientific studies can be conducted to
further validate these numbers.

The exact value of ecosystem service benehiseg based upon local ecological, political,
demographic and economic drivers, and upon the habitat types present at the site. In order to most
accurately transfer the economic benefits across habitat tyfiesselocal conditions and drivers
should be casistent across study areas. Therefore, we looked for previous studies with habitat types
that are similar to the Atlantic coast of New Jersey, which is characterized as highly developed, and

Y All dollar values in thishapterhave been converted to 2013 USD using the Bureau of Labor StafiBti¢aflation
Calculator(U.S. Departmenof Labor2014b)
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with a high dependence on coastalated tourism. The habitat/pes in LCMM used to calculate the
ecosystem service benefits include the wetlands, dune and beach area within the Cape May Point State
Park and the South Cape May Preserve. Within the LCMM ecosystem restoration site, approximately
344 acres are freshwatevetlands and 112 acres are beach and dune habitat.

4.2 ANALYSIS OF MULTIPLE BENEFITS FROM THE LCMM SITE

GENERAYALUE OWETLAND AND BEACH/DUNE SY SA&EmMbitious studgompleted in
2007soughtto place a value on all ecosystem goods and serviceswnJérey (NJDEP 2007). It
ranked marine ecosystem services and freshwater wetlands as the highest valued habitat types in the
state, both of which are present in theCMMecosystenrestoration The researchers estimated the
value of freshwater wetlands &14,555per acreper yearand the beach and dune system at $51,979
per acre per yearMultiplying those values to the entire acreage of tiestoration sitegives a value of
$10,900,000each yearthough thisis considered an average value and is not Bgeto the conditions
at LCMM®®

An earlier study based upon primary data collectiurveys of New Jersey residents across
the stater found that residents are willing to pay a otiene fee of $37er person for protecting and
restoring coastal wetlands i(®h1997). The study was completedthree different years (1994, 1995
and 1996) and the median willingnesspay remained constant over the three years. Also noteworthy
Ad GKIFIG 6KSYy FalSR GKSANI 2LIAYAZ2Y 29%peicéatdf 0 Sad dzi
respondents selected flood protection, wildlife or recreation. The study does not employ the most
rigorous surveying and analysis techniques that are recommended for contingent valuation ;studies
however, the results are still useful to gebatter sense of the range of values specific to New Jersey
for wetland protection. Also because it is a statewide study, it shows that in general there is wide
public support for coastal wetland protection, not jushongthosewho live next to the coast.

ECOLOGICAL RESTORAT@&Kaps the study in closest geographic proximity to Cape May
gl a O2yRdzOGSR Ay bSg WeKBedréhersurveyedNdsiGerts af the cbadtal & K S
watershed to see their willingneds-pay for restoring a mix of hali types in the watershe@@icosia
et al.2011)*° Residents are willing to pay $11.p6r month on their water bills, or $136 annually.
Residents were clearly explained the types of ecosystem restoration that would result from their
payment, advised thahe fee would bein addition to their current monthly water bills, anlden a
regressiormodel was used to analyze the results. The Barnegat Bay study extrapolated the results to
the entirewatershed of 660 square miles. In contrast, households in the L@&lgrshed are less
than one anda half miles from the wetlands and coast. Thus, extrapolating to only the three
surrounding communitiegivesa conservative estimate, if one considers that in the Barnegat Bay

*The $10.9 million is comprised of $5.04 million per year for wetlands and $5.82 million per year for the beach/dune
system at LCMM.
'® For peerreviewed journal article, refer to Gray, S., Jordan, R.C. and Nicosia, K. 2014. Williogragsfot coastal
ecosystem service restoration in a highly urbanized watershed: A contingent valuation survey (in review).
Ecological Economics
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study, householdsoughly 25miles away fromfie coast were still willing to pay for coastal restoration
With 1,300homes in thehree communitiessurrounding LCMMhe total valueaggregates up to
$176,800annually

WATER QUALITMealthyfreshwaterand coastalvetlandsare well known for theiwater
quality benefits which includereducing erosion and sedimentation, and retaining contaminants such
as excess nutrients and heavy metalss | NSy Saa Aa AYONBFaiAy3d abdutz y 3
the importance of water quality for swimming, fisig and boating. For instance, in Barnegat,Repor
water quality has become a serious issue, leading to eutrophicatadnother stresses such as
pathogenic bacteria, which has led to beach closings and arkare shellfish can no longer be
harvested (Bmegat Bay Partnership 2011). In Cape May County, the water quality situation is not
considered as severe asBarnegat Bay, though preventative actions can help mitigate the problem
from worsening In a recent analysis by the New Jersey Chapter of therBl&onservangyanalysts
found that nore than 20percentof Cape May County is covered by coastallands, and protecting
these wetlands is the first step in maintaining their water quality filtration services.

In the caseof the LCMMwetlands the majaity of the water that drains out of theystemexits
through a culvert into Cape Island Crealhich in turn drains into Cape May Harb@ape Island Creek
is a popular area for dolphin watchinigirdingand boatingBased uporimited availability of da&, we
use boating in Cape Island Creek to represent the value of water quality benefits from WiGxMId
be preferable to link the economic value of water quality improvements directigwenues from
wildlife viewing boat tour companiesut the visiation and revenuedataare proprietary. Thus, to give
us a general sense of tegonomicvalue ofboating in and around Cape Island Creek, we refer to a
Long Island study from the Peconic Estydohnston et al. 2002Yhrough visitor surveys, the
researters applied the travel cost method and found the value of each boat ti§2@per person.

The total annual value to the Peconic Estuary is $27.7 million. Although the geographic size of Cape
Island Creek and the mouth of the cresla fraction ofthe 9ze of the Peconic Estuary, it is still useful
for municipal planners and other decision makersee that just a single activityboatingt could
aggregate up to a substantial economic value for consumers.

RECREATIOM Chapter Three, we discussed the r@gnal economic impacts of birding in
southern Cape May Countilowever, there are a wideange of recreational activities associated with
LCMM. Here, we refer tthe consumer surplus, which is the value that the visitor would be willing to
pay for an actiity beyondthe amount the visitor spergbn hotel, restaurant and other expenditures
Thus, the consumer surplus does not represent the value that a visitor pays, but rather, is linked to
consumemwell-being Considering consumer wedking is important bcause values and wdiking
often drive decisiormaking and ultimately lead to spending. Further, incorporating-veihg into
regional planning leads to more socially optimal outcomes for the entire community

We begin withrecreational values for be&ovisitors The improvement in welbeing that beach
visitors receiveeomesfrom swimming, walking, sunbathing or wildlife viewiAgLong Island survey
with 1,354 respondents on the economic value of coastal ecosystems found that beach valitera

day of beach recreatioat $13 (Johnston et al. 2002)he value for beach visitors in Long Island is
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surprisingly close to a 1992 study from New Jersey, which found that beach users ansensacross
New Jerseyverewillingto pay on average $1er person to maintain the existence of New Jersey
beaches (Silberman, Gerlowski, aMilliams1992).

In the LCMM ecosystem restoration, an importasgmponentof the projectwas inceasing the
width of the beach Several studies have demonstrated that beach widiatters for beach visitors,
with visitors willing to pay for wider beache& 2008 study from North Carolina found that consumers
may place a higher value on beach visitation than originally estimated, g1&97p for the baseline
scenario, with a additional $7.50per trip when beach width increas€gVhitehead et al 2008 A 2003
study from Florida found that not only are visitors willing to pay for wider beaches, but they are also
willing to pay foresultinghabitat improvements that lead to an irgase in wildlife numbergShivlani,
Letson and Thei®003). For the increase in beach widthe#ch visitorsare willing to pay an additional
$2.68per visitor per trip forrecreational benefits, plu$0.14per visitor pertrip for the habitat
benefits. Havever,the authors report that the value is likely an underestimate due to their data
collection and analysis methods. These values are similar to those from a 2013 study on Delaware
beaches, finding visitor@re willing to pay approximately $2.7per daytrip per person for increasing
beach width to twice the starting width (Parsons et al. 2013). All of the aforementioned studiebe
underestimatedor LCMM since the LCMM beach was nearly completelyilosnany sections, and
thus the beach nourishmeriroughtcertainout-of-use sections back into use.

To get a sense of the potential magnitude at LCMM, we base our calculation on the number of
visitors to the state parkat an average of00,000visitors each yeafMcCay, Personal communication,
Septembe 18, 2013)We do not have access to the total number of beach visitors each year to LCMM,
thus we can use the average annual number of visitors to the state park as a pggxggating the
average values from the beach recreation and beach width studiedind that beach recreation at
LCMM is worthbetween$11 and $12.5 million each ye@hese figures include the additional value
beach visitors place on habitat for wildlife from increasing beach width)

ADDITIONAL ECOSYSTEM SEBANEFITS.is lkely that there are additional ecosystem
service benefits provided by LCMM that are not covered by the analySmaptersThree orFour of
this report. Future studies could be aimed at quantifying these additional seriiwesotential
benefitst from erosionreductionand improved property valugsareworth mentioning. V& know
that if erosion rates were to remain constant, taeea where the state park and preserve are now
locatedwas projected to lose an additional 138 acres by 2058. Army Corps ohgineers 200Y.
Erosion of the shoreline would lead to numerous economic lossss of beaches and loss of birding
habitat would decrease expenditures from beach and birding visitors, leading to economic losses
across the region. The loss of dunes wdehtl to a loss of storm surge protection. The erosion would
also lead to loss aftorage capacity of the wetlarahd with that loss of storagépodingwould likely
increase.

The LCMM restoration is also potentially leading to economic berfefitsomeownnersclosest
to the restoration site A 2009 study assessed thmereasein property values for homes North
Carolinawith respect toan improvementbeach and dune quality and found the results to be most

29



The Nature Conseancy, New Jersey Chapter, Jun@®l4

significant for homes within 300 metersf the beach(Gopalakrishnaet al. 2009). They usean
innovativemethod of regression analysendfound beach width torepresenta larger portion of home
values than previously thoughthe North Carolina study also used their model to predict what the
changein property values would be if the erosion rate were to triple, and found that property values
would decrease by a staggering g&rcentin certain communitiesAlthough the general idea that
beach quality can be capitalized into the housing market apfdi¢ise Cape May region as well, we
cannot apply the exact numbers from the North Carolina study because property value studies are
location-specific.
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Chapter 5:Conclusions and policy implications

This report has shown that although the stated goalhef LCMM restoratiothrough the
{1/ 9Qa SO2aceadil S Ywadtdpraiett Midd impravg impdNaht3viidliferhabitat, many
additional benefits for human communities resulted as wilist, we determined whether or not the
LCMM ecosystem restoratidmad a positive benefit for surrounding communities. We found that the
patterns consistently showed that flood damage was lower after the restoration. That pattern
remained true whether we compared specific storms, looked at storm surgessassegreciptation.

Conducting a coarsassessment of the damage ceatoided postrestoration, we found the
total damage costs avoided to be about &&illion over a 50 year time period able3 presents the
range in values dhe flood reduction benefits from IMM restorationproject overthe specified time
period, with the upper and lower bounds as well as theanamount

Table3. Total camage costs avoided over the next 50 years, Cape May Point

Lower bound Upper bound Mean

Damage cds avoided | $2,000,000 $17300,000 $9,600,000
after the restoration

There are some shortcomings to generalizing the damage caused by a certain number of storms
due to the inherent differences between individual stormas mentioned early in the report. Ather
shortcoming is that when we project into the future, we cannot account for how the intensity of
storms mayalter with climate change. However, it is worth notitigat although in some cases this
oversimplfication would lead to an overestimation, ather cases it would lead to an underestimation.

We only have data on Cape May Point, which has about 600 hofeethe full area that benefits from
the restoration has #otal of 1,300 homes. Therefore, since the number$able 3only are based
upon the 600 homes in Cape May Point, the values may very well be an underestimation.

Flood damage costs avoided are only one benefit from the LCMM ecosystem restoration.
Additional benefits come from tourism expenditures. Due to its woeldowned birding, LCMM
attractsabout threequarters of a millionnternationaland domestiorisitors each yeatWe know from
exit surveys from the Cape May @y Tourism Department that 1fercentof total touristsg 1.2
million visitors each yearlisted birding as their tp reason for visiting the county. Birders spend, on
average, more than the typical visitor to natural sjtesading to positive net impacts to the regional
economy by attracting additional owutf-state visitors. fie dataindicatesthat birders to LCMMand
surrounding sites in the southernmost portion of the couggnerate nearly $13million in
expenditures across the county on hotels, restaurants, tour guides, and other items such as retail and
IAFGad fa2y 0ANRAY3I SERSWRASHE Sy a hEL&D Wuyidkessha 2 dzilK
owners a slightly longer season than they would have from only besdors.Finally, LCMM did not
closefollowing Sandy, whereas many local businesses did temporarily close after the hurricane. Thus, it
is important to note that ecotourism connected to sites such as LCMM playsortant role in
contributing to a more resilient tourism industry in New Jersey.

Howeverthe flood damage costs avoided and regional economic benefits from ecotourism are
still only part of the multiple benefits from LCMNhcludingthe multiple benefits of a project isrucial;
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otherwise the value of benefits from a restoration project will be underestimatedven assumed to

be zero Additional benefits are derived from beaokcreation, the value that individuals place on

wildlife habitat, the value surrounding communities place ecological restoration and habitat quality,
andfrom improvedwater quality Refer to the range and type of values in Tabl®die to missing data

(such as theexactnumber ofbeach visitors to LCMMwe did not calculate a benefiost analysis.

Future studies that have better quality data on total visitor numbers benefiting from LCMNhanhd
fill the gaps (such as missing studies on property valaeases and erosion reduction benefits from
the LCMM restoration) could focus on conducting a full beredgt analysis.

Table4. The range oE CMMecosystem service benefits per habitat type dype of benefit

Type of benefit

Habitat type

Dollar value

General value

Wetland

$5.04 million per year

General value

Beach/dune system

$5.8 million per year

Beach recreation

Beach/dune system

$11-$12.5 millionper year

Value placed on ecological

Multiple habitat types

$176,800year

restoration

Water quality River/estuarine $29/year perpersonboating

Events such aSuperstormSandy have brought great attention to the need to redstam-
relatedrisks in coastal areas. One way of reducing risk is through natural infrastruatoieh has
certain flood reduction benefits, in addition to the multiple benefits it provides to communities.
Natural infrastructure surely does not eliminate the risk from hurricanes, especially if the next storm is
even bigger than Sandy. But naturdr@structure can play a key role in dampening and buffering the
effects of precipitation and storm surge, especially when it comes to smaller stiatiiyi events.This
case study of the Lower Cape May Meadows ecosystem restoration is one example ofsafsiicce
natural infrastructure project that left communities better off than they were prior to the restoration.
We need more case studies littee restoration of LCMMThe partners in the LCMM project
restored the ecosystem to improve the habitat qualitydawere notfocused omuantifying the flood
reduction ormultiple other benefits fromthe period before20052007, when the restoration took
place. Future natural infrastructure projects should take care to collect baseline data before a
restoration takegplace, to facilitate in the quantification of the benefits after a project. Also, future
research should compare the performance of coastal marshes in a wider range of conditions. For
instance, future projectsauld do a similar analysis for municipalgi&ith a coastal marsh that buffers
them from storm surge with and without sand dunes, with varying beach widths, and with and without
an impounded wetland.
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Appendix A. Locations of berm, dune, wetland restoration and ongoing monitoring

sites
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FigurelQ Locations of proposed betrydune and wetland restoration
(U.SArmy Corps of Engineepewerpoint 2007)

Please note that the final restoration design did natlude fish reservoirs.

*¢Bernke is the term theUSACHSses to refer to the beach area. Tlheationand description of the
beach/berm is shown in FigutdT (G KS G¢@ LA Ot . SFOKFAfE {SOGA2YE
for viewing how the bermvas designed
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