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ABSTRACT

Barrier islands are critical to our economy, lifgstand welfare, as homes, businesses,
and critical roadways are located on or near barri©ver the past 30 years, barrier
islands have become densely developed. Now, aleohthe U.S. population (160
million) lives in coastal counties, and coastalmyyopulation is increasing by 3,600
people per day. As the predominate landform orikl& East and Gulf Coasts, barrier
islands protect the mainland and estuarine ecasgst®m direct assault from the ocean.
Human induced global warming is expected to craaignificant global mean sea level
rise in the 21 century, as well as increase hurricane strengifr@guency. As sea level
rise rates are expected to increase, the fatero€bbheaches is uncertain. A key piece of
information for projecting future economic impaoftsshoreline erosion due to sea level
rise or hurricane activity is calculating marketues of properties as a function of
distance from shoreline. My goal is to create aketavaluation model that estimates
market values of properties on Fire Island, NewKyas a function of distance from
shoreline. Once market values are extrapolatemsacthe entire barrier island, a flood
model that generates storm surge or differentees tise scenarios for a target area can
be used to estimate damages in modern dollars.
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INTRODUCTION

Barrier islands are elongated accumulations of sapdrated from the mainland
by open bodies of water like lagoons, bays, angeests. Fifteen percent of the world’s
coastlines are comprised of barrier islands ang &éine the predominate landform on the
U.S. East and Gulf Coasts (NOAA Coastal Servicag€€006). Nurtured by sand and
shaped by winds and waves, barrier islands arebtapéwithstanding large storms and
actually require natural catastrophes to surviw@ersist. Barrier islands act as buffers
to the mainland, protecting the mainland and estaacosystems from direct assault
from the ocean, especially large storms.

Barrier islands are critical to our economy, liféstand welfare, as homes,
businesses, and critical roadways are located oearbarriers. Over the past 30 years,
barrier islands have become densely developed., Negr 50% of the U.S. population
(160 million) lives in coastal counties, and cobstainty population is increasing by
3,600 people per day (Hoagland 2007). Coastastgnerate 85% of all tourist
revenues in the United States (Houston 1996). Wéldng into account the multiplier
effect, tourist expenditures may be worth threBvi times their initial value (Higgins
1999). When consumers spend more money, the fitmesown the goods gain higher
profits and the workers receive higher incomescWisitimulates consumer spending
once again (Mankiw 2004). The socially and ecomaihy valuable investments in
capital and infrastructure on barrier islands areatened by major coastal hazards like
hurricanes and sea level rise.

Hurricanes impose drastic environmental changdsweying barrier islands.

High winds damage homes, especially those pooiily taunot “shuttered up” for



protection. The waves pulverize the coast andeceaysid shoreline erosion. The fast,
short-lived rise in water level associated withrloanes, called storm surge, also erodes
the shoreline and floods coastal properties. Thiedame of 1938, which made landfall
throughout New England, ranks as one of the wassisters in American history in
terms of property damage and fatalities. The bame’s raging tidal waves collapsed on
the shore and effortlessly swept entire beach comitres out to sea. The screaming 150
mile per hour winds twisted steel and concretea&olivers into unrecognizable shapes.
Hundreds of people clung to rooftops and debrisdaifted across the bay to the
mainland. A heavy cloud of salt spray lingered\ebtine ground, defoliating and
eventually killing thousands of trees as far ae fiviles inland. Only 26 homes remained
on Westhampton Beach, located on Fire Island, Nevk,Ya few hours after the storm
struck (McCormick et al. 1984).

In addition to short term storm events, beach dwelalso face another type of
shoreline change hazard — the slow, persistenbfisea level. Sea level has been rising
for thousands of years, but has accelerated itagtel50 years (Donnelly 2006). As
human induced global warming is expected to craaignificant global mean sea level
rise in the 21 century, the fate of barrier beaches is unce(tdicholls 2004). Barrier
islands naturally migrate landward as a resultveirwash deposition onto the backbarrier
from a moderate rising sea level. A moderate gisia level is actually necessary for
barrier islands to persist (Pilkey 2003). Howevke, construction of hard stabilization
structures on barrier beaches, like seawalls, gr@ind jetties, blocks the headland source

of sediment and limits the ability of barrier istEnto migrate. The question remains at



what point barrier islands reach a threshold wileeg will no longer be able to keep up
with sea level rise and will drown completely.

Today’s technology has not lessened the possilofitgpeat of the 1938 storm in
the future. And despite the certainty of futura kevel rise, the popularity and
desirability of owning shorefront property remamgh. An increasing number of homes
on Fire Island are popping up dangerously clogbd¢edge of the sea. Shoreline
development is inevitable, as too many people dfmgvto try to beat the odds that a
hurricane of the 1938 is just a one-time happe(ihgCormick et al. 1984). Sea level
rise rates and increased storm activity raise sggmt concern due to the high economic
activity and human habitation in the coastal zdviel{olls and Lowe 2004).

A key piece of information that scientists are nmgss the economic criteria and
suggestions for optimizing responses to shorelvage hazards, including potential
barrier protection. The purpose of my projecbié able to assess the economic
impacts of barrier beach drowning. A key piecenédrmation for projecting future
impacts of shoreline erosion due to sea levelaidsurricane activity is calculating
market values of properties as a function of distanom shoreline. Once market values
are extrapolated across the entire barrier islarfldod model that generates storm surge
or different sea level rise scenarios for a taagea can be used to estimate damages in
modern dollars.

METHODS

My goal is to create a market valuation model #stimates market values of

properties as a function of distance from shorelineypothesized that market values

would be higher the closer they are to the watehameowners have to pay an aesthetic



premium for having an oceanfront view and beacles&c The methods section includes
identifying the study area (Fire Island, New Yomsympleting an economic analysis of a
sample number of properties on Fire Island, crgadimarket value extrapolation for
properties across the entire barrier island, anding a storm surge model for the target
area.
Study Area

Fire Island is a long, narrow, wave-dominated gavatrier island on the south
shore of Long Island, New York (Pendleton et aD£20 The western and central portion
of Fire Island is well-developed while the easteontion is federally protected land, the
Fire Island National Seashdigee Figure 1).

Figure 1. Fire Island, New York
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Fire Island is categorized as having a high wavegnand low tidal range,

resulting in a very high coastal vulnerability ind€VI) for the entire length of the



island (Pendleton et al. 2004). The CVI providesght into how much coastal change is
expected in a particular area due to future sesl lese. Areas marked by the orange and
red colors represent a high to very high potewtiaoastal change, and thus are areas
which are a primary cause for concésee Figure 2).

Figure 2. Fire Island Coastal Vulnerability Index
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Economic Analysis
Economic data for properties on Fire Island waseyad from the Zillow website

(www.zillow.com). By typing in an address or “zooming in” toaa, you can find

properties which list economic data of interestrkaaivalue, high and low range market
values, and the most recent tax assessed valuedfeidual properties. The Zillow

website also provides the year and price of thpgmy when it was last sold, as well as
the lot size. See Appendix 1 for more informationhow the market value is calculated

from this website.



Using Zillow, | gathered all the economic critefta 194 properties at five
locations on Fire Island: Saltaire, Atlantique R&®@kean Beach, Fire Island Pines, and
Bayberry Dunes. In order to import the data inteegraphic Information System
(GIS), 1 used Google Earth to find each properigtgude and longitude. Once the data
was in a GIS, | could measure each property’s begtdrom the shoreline. The 194
properties for which | found economic data providee with a good foundation to base
my market value extrapolation on across the ebareer islandsee Figure 3)

Figure 3. Example of Market Value Estimates from Zilow
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Market Value Extrapolation
| compiled all of the data into one graph to shbw/ relationship between market
value and distance from shoreline. The equatioainbt from this graph served as a

means to extrapolate market values for the regteoproperties on Fire Islarfsee



Graph 1) The tax parcel boundary data, obtained fronNeée York State GIS
Clearinghouse, did not cover the entire barriemd| therefore, | needed another way to
obtain a point feature for every property on thand. Using GIS, a “fishnet” grid was
created to cover the extent of the entire barsikanid. Each cell in the grid was 23 meters
by 23 meters, or 0.13 acres, the average lot siZdre Island. A point feature was
placed in the center of each grid cell, which caeloresent a house. The points were
sampled from the distance to the shore, and theerdbation was applied to find what
their market values would be.

Graph 1. The Market Value vs. Distance from Shoreline for poperties compiled
from Zillow.
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SLOSH Model

The last part of the project is to run a SLOSHa(S&ke, and Overland Surges
from Hurricanes) model for my market value estiimasi. Developed by the National
Hurricane Center, the purpose of running this maled see which areas of the barrier
island are affected by storm surge. The modeliregwser input of values from

historical, hypothetical, or predicted hurricanth& storm’s pressure, size, forward speed,
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track, and winds. Based on environmental condstitime model generates what the
actual storm surge would be, accurate within 2@g@y for the target area. For my
experiment, the SLOSH model was run based on emvienital variables from Hurricane
Gloria of 1985, because its path went straightughoFire Island.
RESULTS

The result of the market valuation model, basetherequation that describes the
relationship between market value and distancé@aoedine for the compiled data, is
shown in Figure 4. The higher market values avadoalong the margins of the barrier
islands. The lower market values are in the migdies of the barrier island, which
makes sense because there is no aesthetic premioggaid for having oceanfront
property or beach access. Some important thouglusnsider, however, include the fact
that | have extrapolated market values for propettat are situated right on the beach
or on park land, where development wouldn’t ocoureial life. It may be possible to
partition land between private and park land, huhis situation we assumed a private
valuation as an upper bound. Also, the marketevatntains both the value of the land
and the house. If a flood occurred, the houseevadould be lost, but the land would still
be intact. The loss of total value for the islavmlld occur as the area of the island
shrinks, due to sea level rise. An analysis of timsvisland behaved over the last century
might provide more insight into what the econonoagequences would be due to loss of

area.
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Figure 4. Market Value Extrapolation across the ente barrier island. The in-set
box shows the evenly spaced point features that negsent a single property.
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The result of the SLOSH run based on Hurricanei&lmoduced a storm surge
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of 2.5 meters across the entire barrier islande Qfrthe drawbacks of using SLOSH is
that the spatial resolution is not ideal. Usingtaer version of the SLOSH model, surge
heights are calculated for set locations throughioeiregion for a number of category 1 -
4 hurricanes, varying in forward speed, landfadbiiton and track. The maximum values
obtained for all hurricanes of a particular catggeere then transferred to a 1:24,000
base map (contour interval 10 feet) to delineatgesaones. The surge zones are now
shown for the target area with better spatial rgsmh. Figure 5 shows the surge zones
based on the SLOSH model from different categoryitanes for Fire Island and the
entire length of Long Island. A Category 1 hurneavould produce a surge zone in the
dark green area, and a Category 4 hurricane wtaod Everything up to and including

the red zonésee Figure 8) Figure 6 shows a close-up of Fire Island, lamalving that

12



Hurricane Gloria was a weak Category 3 storm, tbevssurge would flood the majority
of the barrier island.

Figure 5. SLOSH results for Long Island, N.Y

Figure 6. SLOSH results for Fire Island, N.Y.
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Total damages incurred from Hurricane Gloria westineated at $900 million
USD in 1985, or $1.5 billion in 2005 USD. Futuesearch should definitely look at
comparing this estimate with my valuations. Catinly economic damages not only
considers the value of lost property, but alsoetkgenses involved in protection (West et
al. 2001, Yohe et al. 1999). Many historical esties of economic damage are
constructed from vulnerability estimates, and tfages are not accurate estimates of the
true economic costs associated with future sed teseeor hurricane damage. For
example, estimates based on economic vulneradiityot consider future development
and land appreciation that can be expected on ralleeproperties. These estimates also
miss any adaptation that would occur as new inftiondecomes available, or any
policies that might be enacted to protect or abarmoldings (Yohe et al. 1996).
MANAGEMENT OPTIONS

Intense hurricanes and sea level rise leads talation and erosion of coastal
property and increased risks in flooding. Theretax@general ways to go about
managing coastal areas: either protecting coastadldpment or retreating. Protecting
coastal property typically involves shoreline sliabtion options, such as beach
nourishment or coastal armoring, which can be cotetlin either an uncoordinated or
coordinated manner (Parsons and Powell 2001).e&dtivolves the abandonment of
buildings and property, moving structures furtheag from the shoreline, or putting
buildings up on pilings (Parsons and Powell 20@&ach erosion problems are unique,
as strong feedbacks (in both directions) exist betwhuman activity and the health of
barriers. Decision-makers in each community mosk lat all available options to

choose the best management option for their area.
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Beach Nourishment

The most modern way of protecting coastal develoypinsecalled beach
nourishment, where sand from an offshore locasarédged and brought onto the
eroding beach. Successful beach nourishment psdpenefit coastal communities by
improving the quality of the beaches, providingtpobion against storm surge, and
increasing property values (Leonard et al. 1998pending on the quality of the
dredged sand, nourished beaches are sometimesattractive and are a better quality
than non-nourished beaches, therefore attractsitpws and enhancing travel and
tourism. Nourishment also widens the beach antept® public and private beaches
from dangerous storm surge. Properties existing nourished beach increase in value
because they are more likely to withstand heigltesterm surge and coastal erosion.
Beach nourishment projects may also help improwvega#ion through inlets, or can
protect property by moving the inlet all togethéfowever, beach nourishment is
extremely costly (averaging around $13/cubic yart) the design life of beach
nourishment projects are only temporary, lastinglmeaen years until another multi-
million dollar investment is needed to ensure thatbeach doesn’t wash away (Bush et
al. 1996).

Beach nourishment has many adverse effects oratineah environment. If
beach nourishment projects are not carefully pldrarel executed, the nourishment may
degrade species’ habitats. Once sand is dump#tedreach, it becomes compacted
from the heavy machinery running over the beadhe Gompaction of sand can kill tiny
critters that live in the top few inches of sankke Imoll crabs and coquina clams. These

species form the basis of the food chain for shaxs (Barrett 2004) Even dredging
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sand of a different grain size poses serious bicdbghreats and can influence the rate at
which sand stays on the beach. When beachesm@eaished with too fine grained sand,
the waves can easily take the new sand back a#aowhich makes the nourishment
project ineffective and worthless. Coarser graisaad will last on the beach longer, but
sand too coarse may jeopardize sea turtle habitatshe sea turtle’s ability to breed.
Sea turtles do not nest on barrier islands asdghras Fire Island, however, this is a
major concern in warmer climates.

Fire Island requires continuous beach nourishmemegts to help preserve
permanent structures and protect property. The $tafalization structures were built to
protect property, but have now transferred theienogroblem to adjacent properties.
Since 1962, Fire Island has received ten nourishipr@jects costing a total of
$15,741,729 in federal, state, and local/privatelfu Federal funds (for emergency and
navigation purposes) account for $2,037,776 otdked, for two projects. State funds
account for $1,323,953 of the total, for one prbjdmcal and private agencies represent
the majority of funding for beach nourishment af880,000, for six projects. One
project, who's funding is unknown, amounts to $40,800, which just took place in 2007
(PSDS 2006).

Coastal Armoring

Coastal armoring involves the placement of haafliBzation structures, such as
jetties, groins, seawalls, and breakwaters on &aelb or in the water to slow coastal
erosion. However, coastal armoring is now beirmggaized as having adverse
environmental impacts on downdrift beaches (Busd.et996, McCormick et al. 1984).

Structures placed on the shore, like groins andvsdla, are not only aesthetically
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unattractive, but also reduce public access tbé&aeh and interfere with the beach’s
natural migratory course (Alternative Shorelinet8ization Devices 2006). Structures
placed in the water, like breakwaters, are hazardogwimmers and boaters and cause
unwanted erosion of downdrift beaches. The dewviessict the cross-shore or
alongshore transport of sand and therefore, jassfer the erosion problem to adjacent
beaches. The cost of coastal armoring ranges $&00/foot for small sandbag projects
to $10,000/foot for large stone seawalls.
Coordinated Versus Uncoordinated Protection

Decisions to protect coastal property can be coatdd or uncoordinated.
Coordinated decisions involve regional managegosernment officials making a
collective decision to protect coastal propertpr &ample, managers might decide to
nourish the beach (i.e. beach nourishment), orgrtgmwners might be mandated by law
to either nourish or armor the coast or prohibligdaw to either nourish or armor the
coast. People assume decisions will be coordinatgccoastal protection is often done
in an uncoordinated manner (Yohe et al. 1999).uAcoordinated decision means there
is an absence of coherent policy of coordinatibhe decisions to protect housing may
be influenced by the individual property owner’saltR, their own perceptions of risks,
or the actions of their neighbors.

Property owners need to be educated about the efdkving in naturally eroding
areas and decide how they are going to proteat phheperty if it becomes threatened by
a major storm or hurricane. Property owners shbaldware of their location choice and

if they need to setback their house a certain wegtdrom the water for more protection.
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They should look into viable coastal armoring solus, the structural design of their
house and also purchase insurance (Hoagland 2007).
Retreat

The third management option is retreat, which ienvhuildings are picked up
and relocated to a safer distance away from theeBhe. The relocation of buildings can
mean demolishing or abandoning buildings and rdimglsomewhere else.
Abandonment can be an economically viable soluegspgecially if the building has
existed well beyond its design life and theretitelivalue left to it. Relocation helps
preserve the beach and buildings and also savesipymwners, the community, and
taxpayers the costs associated with other shorstai®lization methods. However,
relocation can be politically difficult as well aestly, and the land is ultimately lost
(Bush et al. 1996). Retreat has been employeti®ndast for the last 150 years and
with time, will be accepted more as a preservati@ihod. The costs and benefits of
moving structures away from the shoreline shouldvbighed with the other shoreline
stabilization alternatives. A move-back may coredawvorably, both aesthetically and
economically, to the stabilization alternativeshe long run (Bush et al. 1996).
POLICY

Intensive oceanfront development along Americadglerg coastline imposes a
critical decision on policy-makers about how totpod economically valuable land
without compromising the environmental integritytioé area. State and federal
government agencies must enforce strict coastadipsithat would have a positive long
term effect on the stability and quality of our ble@s and ultimately preserve America’s

beaches for future generations to enjoy. The palgction will identify the stakeholders
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and responsible constituencies involved in theasdilcoastal development and
protection, and then discuss the enactment, purposeadequacy of pertinent legal
mandates surrounding the issue.

Stakeholders: Human Ecology

The human ecology represents all of the coastabgests, geophysicists and
resource economists involved in protecting shoesliand coastal development.
Currently, a group of scientists and economiste@tVoods Hole Oceanographic
Institution have a pending grant to study the eaticompacts of barrier beach drowning
at Fire Island and other threatened barrier islamdlse Northeast. Their research is
unique because few other studies have estimatezb#ief property damage due to
hurricanes or sea-level rise in these locations.

The stakeholders directly connected to the com$de tourists, coastal property
owners, and business owners. In addition, if beeehishment projects are publicly
funded, then all taxpayers are stakeholders. dtbaourishment projects are federally
funded, state residents are considered stakehadergll. Tourists who use the beach
and/or contribute to the $1.3 trillion dollar tatrindustry want to keep the beaches white
and sandy so that they can enjoy them for yearsiite (TIA 2006). Property owners
want to preserve the beaches so that their homeases in value and stands protected
from storm’s battering waves. Business ownersoalynealthy beaches to attract tourists
and help pump money into the economy.

Stakeholders: Institutional Ecology
The institutional ecology includes federal, stated local agencies responsible for

implementing legislation and enforcing policiesatelg to beach nourishment. The
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federal government is interested in beach nouristtipegrams that affect the public
ownership of land or facilities adjacent to thediegublic access to the beach, the
economic return from development benefits, andiibaster outlays and insurance
payouts associated with flood insurance progran@ARA 2007a). The federal
government does not participate in beach nourishpr@jects when coastal property is
privately owned with no public access, pubic usel public parking (NRC 1995).

At the federal level, the National Oceanic and As¢pleeric Administration
(NOAA), U.S. Army Corps of Engineers (USACE), anederal Emergency
Management Agency (FEMA) are the primary agendiasadopt protection and
mitigation strategies. The Fire Island NationahSw®re, Environmental Protection
Agency, and Fish and Wildlife Service act as comimgragencies — agencies that
review and comment on the adequacy of protecti@tegjies and development impacts,
and recommend mitigation measures as appropridie.Ocean and Coastal Resource
Management office at NOAA implements the CoastaleZbanagement Act (CZMA), a
“planning act” for states to create coastal managgmrograms that will be funded by
the federal government (OCRM 2007). USACE hastitbority to conduct beach
erosion control work (e.g. beach nourishment) aardi@pate in the cost of protecting
publicly owned shores, or privately owned shoregmglpublic benefits result, from
storm damage (NOAA 2007a). USACE’s Coastal EngingeResearch Center was
created by congress to replace the Beach ErosiandBand is now responsible for
reviewing coastal projects and providing oversigid recommendations to coastal
related research. FEMA established the Natior@dFInsurance Program to provide

insurance to homeowners who would not have beeearedwy private insurance
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companies because of the high flood risk (McCorneickl 1984). A brief discussion of
the National Flood Insurance Program will be inelddn Part Ill, as this program is part
of an ongoing controversy. Other federal agensies conduct coastal change research
are the U.S. Geological Survey, Office of Naval &esh, and the Minerals Management
Service of the Department of the Interior.

Coastal states also have authority over shoregtioh and beach nourishment.
The New York State Division of Coastal Resources weceives funds and assistance
from NOAA to support the Coastal Management Progi@amd the New York State
Department of Environmental Conservation, who entiet Erosion Hazard Areas Act,
are the primary state agencies. The local levalides various planning boards for
Suffolk County towns and municipalities. State é&vwhl agencies in Fire Island have to
come up with some of the money to pay for beachislement projects. Not all of the
money may come directly from the state coastal mament program, but funds may
also be administered to the state from the Watep&ees Development Act (NOAA
2007a). Details on the Coastal Zone ManagementReer and Harbor Act, Water
Resources Development Act and other pertinentlgs that relates to beach
nourishment and coastal development will be disedigs the next section.

The American Coastal Coalition is an organizatomposed of government
officials, academics, and national and regionaredt groups. This membership
organization promotes preservation and protectfodneerica’s sandy beaches and is the
liaison with House and Senate Coastal Caucuses.Affiterican Shore and Beach
Preservation Association is a non-profit membeanization concerned with educating

public leaders and planners about beach erosion.
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Legal Mandates

Beach erosion is a complex issue and the laws avgtaims relating to it provide
different solutions and possibilities for addregsine problem. The existing
management choices for property damage mitigatigimvork for one area, but not
another because so many factors must be considbeedauses of the erosion, the
responsible parties, and the possible economicfiné@n optimal policy response level
to shoreline change would have to take into comatd® the monetary and non-
monetary benefits of beaches and oceans. Peoplelavhot live at the beach or get to
visit the beach often still gain benefits from teean’s resources and value the beach for
its existence (Hoagland 2007).

The primary federal laws dealing with the managemécoastal areas are the
Coastal Zone Management Act of 1972, Section 1lheRiver and Harbor Act of
1968, and the Water Resources Development Act (NQB@vb). It must be noted that
beach erosion is a very complex and controverssald. The decision of whether or not
erosion control measures should be taken to pretaegattures that are prone to erosion in
the first place is an ongoing debate. In otherdspshould laws be changed so that
development is not allowed to occur in areas wkeeosion is naturally occurring? Or,
should beach nourishment projects be implementgdatect structures and coastal areas
from erosion because of the important economic fidisribey provide? Different laws
and programs provide different management choindssalutions to control beach
erosion, and policy-makers and coastal communitiest look at all available options to

decide what works best for that area. Differemiacand cultural pressures influence the
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difference of opinions on what is the best solufmma particular area. Thus, the
problem is mainly a political problem and will recgua political resolution.

In response to an intense period of hurricaneigctlong the Atlantic and Gulf
Coasts, the federal government enacted the firgirrteggislation affect beach erosion,
the River and Harbor Act of 1962 (NOAA 2007a). ghct increased federal aid and
participation in the cost of beach erosion and slpootection — 50% of the construction
costs for publicly owned beaches, and 70% for seagbarks and conservation areas
(NOAA 2007a). Section 111 of the River and Harbot 8f 1968 authorizes the
construction of projects to prevent or mitigatergtioe damage directly attributable to
federal navigation works (NOAA 2007b). Some comaBonists and coastal scientists
view dredged and jettied navigation channels céusenajority of beach erosion because
the beach cannot take its natural course and dgnamic equilibrium with the forces
shaping the shoreline. Federal improvements te@gaten channels perpetuate the
erosion of adjacent beaches caused by manmadeéusésicherefore they view Section
111 as inadequate for its purpose. On the othadt, HASACE calculates that the damage
caused by channel dredging is a small “shadow zohetosion, typically less than one
mile. From an engineering perspective, Sectioni¢ Bken as adequate for its purpose
(NOAA 2007b).

The CZMA was passed in 1972 by NOAA'’s Office ofdan and Coastal
Resource Management (OCRM) (NOAA 2007b). The CZMIA voluntary program
that encourages coastal states and territoriesvelap their own coastal management
program. For those states that create acceptategms, the federal government

provides annual funding to defray the cost of opena. The act requires all federal

23



agencies with activities directly affecting the stzd zone are consistent with the
approved state program. New York received approvie management program in
1982 (McCormick et al. 1984). Grants are distdouby OCRM. In fiscal year 2007,
OCRM distributed $66 million to 34 coastal stated grritories (OCRM 2007). New
York received $2.7 million out of the total in fadoyear 2007. The purpose of the New
York State program is to balance the need to coadbe state’s coastal resources with
the continued pressure for coastal developmenthfiieal assistance and funding may
support the state’s need to conduct shoreline eghanglies, develop hazard management
plans, and revise construction setback regulati@SRM'’s policy is that all alternative
options to beach nourishment should be consider#uivihe study phase and long-term
cost and benefit analysis. OCRM does not genesalbport the state to use the funds for
beach nourishment (under Section 306A of CZMA of2)because the funds are
limited, but will allow the state to use the fundsome limited instances (NOAA

2007a). New York (and Delaware) has policies taqtire a permit to regulate beach
nourishment projects.

Some people think that the CZMA has not adequatedtected barrier islands
because the law essentially allowed too much dewedmt to occur. The inevitable
erosion now requires major nourishment projectadwe forward. The opposing
viewpoint of some people is that the CZMA is ovetpctive because they believe beach
nourishment is a viable option to protect erosimedtened areas.

The Water Resources Development Act of 1976 alibtle placement of
dredged sand from navigational projects on adjalseathes, if the work is deemed to be

in the public interest. The Secretary of the Armgvides authority if the state requests

24



the beach quality sand and is willing to pay 50%hefcosts (NOAA 2007b). The Water
Resources Development Act of 1986 establishedexr&&dost sharing formula for
hurricane and storm reduction projects whereby 65%ie cost is federally funded and
35% is paid for by non-federal interests. If tmejpct protects federal property, cost
sharing is 100% federal. If the project protectsgie undeveloped areas with no public
access and use, then cost sharing is 100% nonafd8€DAA 2007b). The Water
Resources Development Acts of 1996 and 1999 hadableshied a general trend which
places more financial responsibility on the stastiser than the federal government. The
1999 WRDA changed the cost sharing split from 68#efal and 35% non-federal to an
even 50-50 split (NOAA 2007b). Federal fundingianted if the project is
recommended to Congress Office of Management anig&wy the Chief of Engineers
(USACE), but funding is not always guaranteed, esch nourishment projects are not
seen as high priority budget items (NOAA 2007ahe WRDA allows beach
nourishment projects to move forward and effecyivaldress beach erosion, however it
takes several years for a project to get approeeduse of the planning process and
permit system. Proponents of the WRDA would li&e¢e the whole process
streamlined, because this legislation is currevidyved as the unnecessary delay in
implementation of beach nourishment projects. Emvental organizations, on the
other hand, are concerned about the adverse elfettisse projects on wetlands and
endangered species. With the enactment of WRD2000, beach nourishment projects
appear in appropriations bills as congressionahag(s; money specifically set aside for
specific projects. Beach nourishment projectd mtar $150 million per fiscal year

(NOAA 2007a).
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FEMA established the National Flood Insurance Rnagwhich provides
insurance to homeowners in participating coastairoanities whose property is within
the 100-year flood zone. The insurance is providdtbmeowners because private
insurance companies would not cover it due to §vima high risk area. Insured
residences receive claim payments to repair onlgetheir structure when/if it becomes
damaged or destroyed. The controversy of the N&-IRat it promotes subsidized
development in coastal high-hazard areas, whicledag the state’s management efforts
to restrict new development or redevelopment. Cesgyrequires FEMA to conduct an
economic impact assessment of coastal erosion aneasstablish an actuarial rate,
where new construction is charged a rate thataisflie true risk to the structure. The
rates are now being adjusted to place the burdehase that choose to take the risk of
living in a high erosion area. NFIP essentiallp\abk construction in coastal areas
subject to flooding. Homeowners are able to obflaiod insurance and federal disaster
relief if their home becomes damaged from a majmns or hurricane. The flood
insurance is paid for by the individual propertyr@win the form of a premium, whereas
the disaster relief is provided by the federal goweent in the form of tax dollars
(NOAA 2007a).

A variety of other laws and regulations governphatection of coastal areas,
water quality, and endangered species which hawvefisiant impacts on beach
nourishment projects. Beach nourishment projectstmomply with the Clean Water
Act, National Environmental Policy Act, and the Bndered Species Act (NOAA
2007c). The Erosion Hazard Areas Act of 1981, @édy the New York State

Department of Environmental Conservation, attertgpiatroduce control over
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development above the tide line in coastal ar€&ple seeking to build in erosion
hazard areas must obtain a permit and conformdoifspsetback regulations. This law
gives state or local government authority overieresontrol structures.

POLICY RECOMMENDATIONS

The following recommendations are applicable t@aigety of coastlines and
would have a positive long term effect on the fatstability and quality of our beaches.
The best solution to overcome beach degradationmaagecessarily be renourishing
beaches. Beaches should be allowed to naturaftyath the currents, and allowing
construction on the beach interferes with this psscand eventually leads to accelerated
erosion (Pilkey 2006). Therefore, the followingeenmendations are starting points for
a new plan that fosters healthy, long-term beaches.

1. Prohibit all funding for hard stabilizationGroins and piers, for example, are
long structures that are built perpendicular todbast. These stabilization structures
alter the ocean’s dynamic equilibrium, causing naeposition of sand on one side of the
barrier than the other side. The side of the stredhat accepts the alongshore current is
rapidly growing because sand is continuously depdsiThe beach on the other side of
the groin is blocked from the current, so verydigand is able to be deposited and the
result is a shrinking beach. Government agenaes to stop further construction of
these structures and stop putting money in to rar@xisting structures.

2. Prohibit future development on the beach, andat grant permits to
reconstruct buildings that fall in or become danablgye major storms. Property owners
need to understand the risks involved in purchalsorges on oceanfront lots and should

instead relocate their homes further inland to @Vaiving the ocean lapping at their
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home’s foundation. Also ban development on newityewed beach areas as either a
result from beach nourishment or natural depositigries. These areas are not stable and
will just require more money to maintain in thedomn. By banning all new
development and relocating structures landwardre@esaving the beaches, and thus,
saving the economy.

3. Conduct site specific cost and benefit analysdetter understand what
preservation method is most appropriate. For splaees, beach nourishment may be
the best answer to lessen the effect of coastai@ro In those cases, beach nourishment
should only be carried out when the value and éxikdevelopment directly benefits
tourism and outweighs much of the cost of dredgeugd. In other cases, a team of
scientific experts should be present at the siteetp decide what the best preservation
method, if any, should be taken. Coastal geolsgiah also help make important
decisions such as the location from where the gadredged, and what to do with the
sand used in navigation projects.

4. When beach nourishment is being funded by s¢éaipayers, make sure public
access and parking are widely available to visitaige federally funded beaches, there
should be a certain number of walkovers and pargpages per mile of shore (Rawlins
2005). Many beachgoers are upset with the lagkubfic access and parking options at
the nourished beaches they helped to fund. Maagside parking spaces are also
unavailable because houses are there. Those whar@gerty taxes on oceanfront lots
want their privacy and make it hard for day vissttw find anywhere to park and access

the beach. Public beaches need to be easily atbgshe public.
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5. Educate the public about coastal morphologyptteech management options
and their economic consequences, the risks involtdpurchasing oceanfront property
and building on the beach. Most people are awhtteedfact that beaches move, but
choose to ignore the other fact that beaches aahde gone if nothing is done. People
should realize that drastic changes in beaches@aur within their lifetime, in fact,
within the next tropical storm or hurricane. Wamthe public about the always
changing shoreline will probably help more peopleept the proposed recommendations
and save the beach for future generations to enjoy.

Additional research is needed in order to developennecommendations that
would support the best policy of letting the beachlene. We can conclude that hard
stabilization has the worst environmental impaats should not be used as a way to
protect the eroding shoreline. The “softer” optadrbeach nourishment presents a more
natural way of protecting development and presegrtire shoreline, but still causes more
problems in the long run. Therefore, a new beaahagement plan is necessary to
mitigate the effects of coastal erosion and thélera of a rising sea level due to global
warming. With strict enforcement of the proposedommendations and dedication to
research and education of the dynamic coastlinesrfoa’'s beaches can be restored and

saved for generations to come.
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APPENDIX I: Market Value Estimations from “Zillow”

The Zillow-estimated market value, referred to 4&estimate,” is computed
from a proprietary formula. The Zestimate is no@praisal and cannot be used in
place of an appraisal, but is a good starting paindetermining a home’s value. The
Zestimate is pulled from the best available dathatime. An appraiser or real estate
agent who physically inspects the home takes iotoant special features, location, and
market conditions when determining the Zestimdewever, the Zestimate does not
consider entertaining offers, negotiating, clostogts or timing. Property owners are
able to log in to Zillow and list any recent rentigas to the property which would

increase its market value.
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