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Pinney’s Beach, August 1995.
The restaurant and swimming pool are located just behind the tree line.

Pinney’s Beach, October, 1995.

Hurricane Luis eroded the beach and the land behind the beach undermining the
foundations of the restaurant and the swimming pool. The implementation of
adequate setback provisions would have prevented much of this damage.



1. EXECUTIVE SUMMARY

Coastlines, and beaches in particular, are dynamic fast-changing systems which are
vitally important to the tourism-oriented economy of Nevis, as well as to other small Caribbean
islands. The prudent use of coastal development setbacks, which establish a safe distance
between the upper limit of wave action and new development, provides for beach preservation,
reduction of erosion, as well as improved access, vistas and privacy for beach users and property
owners.

This report develops coastal setback guidelines for Nevis. These setbacks apply to all
development: houses, hotels, commercial buildings, airports, roads, swimming pools. For cliffed
coasts, the setback is 50 feet (15 m) from the cliff edge. On low rocky shores, the setback is 100
feet (30 m) from the natural vegetation line. Setbacks for beaches have been determined for
individual beaches/beach sections based on historical changes over the last forty-five
years,predicted impacts of a major hurricane (based on the measured impact of Hurricane Luis
in 1995), predicted change due to sea level rise, and other factors including coastal form, man’s
activities and planning considerations. Setbacks for beaches are measured from the line of
permanent vegetation, (the tree line or scrub line).

Based on these setbacks, beaches have been grouped into four categories for ease of
implementation:

Category 1  setback is 60 feet (18 m) landward of the line of permanent vegetation;
Category 2  setback is 80 feet (24 m) landward of the line of permanent vegetation;
Category 3  setback is 120 feet (37 m) landward of the line of permanent vegetation;
Category 4  setback is 500 feet (152 m) landward of the line of permanent vegetation.

One exception has been made for beach bars (defined as small individual buildings made of wood
and with no concrete foundations, to be used exclusively as restaurants and/or bars) on the
grounds that their economic viability depends on their proximity to the beach. The setback for
these structures is 25 feet (8 m) landwards of the vegetation line.

Most of the beaches in Nevis fall into Categories 2 and 3. The northwest coast beaches
from Cades Bay to Mosquito Bay as well as most of the north coast beaches (with the exception
of the Nisbett to Camps section) are in Category 2. While Gallows Bay, the entire length of
Pinney’s Beach, the Nisbett to Camps section, as well as White Bay and Indian Castle on the
southeast coast fall in Category 3. Longhaul Bay, a very sheltered site on the northeast coast,
is the only beach in Category 1. Category 4 was created specifically for the short stretch of
mangrove coastline from the mouth of the Camp River to Nisbett, where it is recommended that
special measures should be put in place to conserve this coastal mangrove wetland.

Implementation of these setback guidelines will provide the Planning Authorities in Nevis
with a framework which will facilitate coastal development and reduce beach erosion.
Awareness and education of the public and special interest groups is a vital component of the
successful implementation of these setbacks.
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2. INTRODUCTION

Beaches & amoig the most ginamic g/stems in natue, they show visibé changes over
hours, dgs, months angears. Theg also represent one of the most important natural and
econome resources ¢ small island states such as St. Kitts and Nevis evthertourist indusy,
the mainstg of the econom is still vely much beach orientated. The up-market focus of the
tourist industy makes it particulayl sensitive to the quajitof these resources.

Yet in S. Kitts and Nevis, as has besen in oher Caribbean iands, the groth of the
tourist industy, which depends largebn the beaches, often creates problems for those same
beaches. All too often, developers wish to position their properties as close as possible to the
water, having little regard for seasonal beach changes or the infregaematastrophic
hurricanes. It is not ony tourist properties which are positioned adjacent to the beach or
coastline, but other infrastructure as well, such as houses, roads, airports and commercial
properties.

The vista of long white sand beaches, sand dunes, palm trees and clear blue waters is
essentiafor the tourism industy ard is a part of te naural heritage of the jgople of St Kitts and
Newvs. Forward planingthrough the use of catal development setbacks can &stsn ensuring
that such vistas are not replacgdugly rock revetments, gymes and narrow beach strips.

One of the dominant characteristics of beaches is their constant changes in form, shape
and sometimes theery material of wich they are compsed. The best wato conserve beaches
isto dlow themthespace tamove - in aseaward @redion whensand is building up (accreion)
and in a landward direction during erosion phases. The prudent use of coastal development
setbacks oestablishing sde disence between buildings ancethctive bech zone can ensure
that space is provided for a beach to move nayyttadith during normal events and infrequent
hurricanes, thergbensuring the beachk conserved for all to enjand that oastal infrastructure
remains intact.

The purpose of this report is to prepare a set of guidelines for coastal development
setbacks in Nevis. (Nevis is arpaf the twin island state of St. Kitts and Nevis). This activity
is part of a regional prect"Planring for Coastline Changelhd is fundedypUNESCO through
their Environment and Del@ment inCoastal Regpns and $all Isands endeavour ang khe
University of Puerto Rico Sea Grant College Program through their Multi-Program and Regional
Development facili. A generic methodolgg has been developed for coastal setback
determinatio(Camlers, 1997)and hasiread/ been applied in one Caribbean tergitgknguilla
(Cambers, 1996)Within the project “Planning for Coastline Change” this same methodology
is beingadapted toAntiguaand Barbua, Nevisand St.Lucia. Nevis is the subject of this present
report.


Cambers 1997
Cambers, G. 1997. Planning for Coastline Change. Guidelines for Construction Setbacks in the Eastern Caribbean
Islands. CSI info 4, UNESCO, Paris, viii + 14 pages.

Cambers 1996
Cambers, G. 1996. The Impact of Hurricane Luis on the Coastal and Marine Resources of Anguilla: Coastal
Development Setback Guidelines. British Development Division in the Caribbean. 39 pages.


3. BACKGROUND
3.1 Natural Resources Legislation in Nevis

The National Conservation and Environment Protection Act, 1987 - 5, provides for the
management and development of the natural and historic resources of St. Kitts and Nevis. This
Act declares that all rights in and over the beach are vested in the Crown and that the public have
the right of access and the right to use or enjoy the beach for recreational activities and purposes.
The Act also regulates the controlled removal of sand, stone and vegetation from the beach. The

term “beach” is defined as follows:

“Beach” means the sloping area of unconsolidated material typically sand, that
extends landward from the mean high water mark to the area where there is a
marked change in material or natural physiographic form or when there is no
such marked change in the material or natural physiographic form, the beach
shall be deemed to extend to a distance of twenty metres landward from the mean
high water mark or such lesser area as may be determined by the Minister in
consultation with the Conservation Commission and in all cases shall include the
primary sand dune.

This definition is slightly different to that which pertains in many Caribbean islands in that it
defines a specific distance for the landward limit of the beach when there is no physiographic
change in form or material and it specifies that the primary dune is part of the beach.

Beach management in Nevis falls under the umbrella of several government agencies
including those with responsibility for planning, fisheries, public works and tourism. However,
it is the Planning Unit which has in recent years played a lead role in coordinating beach
management, e.g. in the preparation of a beach management policy in 1996.

3.2 General Concepts Governing Coastal Development Setbacks

Coastal setback provisions ensure that development is prohibited in a protected zone
adjacent to the water’s edge.

A coastal development setback may be defined as a prescribed distance {o
a coastal feature, such as the line of permanent vegetation, within which all
or certain types of development are prohibited.

Coastal development setbacks have several functions :

» Theyprovide buffer zonesbetween the ocean and coastal infrastructure, within which
the beach zone may expand or contract naturally, without the need for seawalls and
other structures, which may imperil an entire beach system. Thus in this sense they
may actually reduce beach erosion.

» Theyreduce damageo beachfront property during high wave events, e.g. hurricanes.



* They provide improved vistas and accesalong the beach.

» They provide privacy for the occupiers of coastal propednd also for persons
enjoying the beach as a recreational resource.

Most Caribbean islands use high water mark as the baseline for measurement. The
planning standards developed for the countries belonging to the Organization of Eastern
E Caribbean States (OEC@)ason & Nurse, 1994)se the high water mark as the baseline for
measurement. Howew there are sevdrproblems with tle use of this criteon. For instance
the position of the lgh water mark varies from gdo da/, sometmesits position can chae by
more than 3@eet (9 M) from one dg to the n&t, paticularly if there isawinter swell event. It
is also somewhat sidgjtive unless definedyban accuate verti@ height, which is not the case
in the Caibbean islands. Thus developers and planneysdiffer in the interpretation of high
water mark as a baseline.

3.3 Existing Coastal Develoment Setbacks in Nevis

Prior to the 1980s tlere was no speific coastal deslopment setbek policy in Nevis. The

“Inns of Nevis” provided mosf ¢the tourist acommodation and these for the most part were not
located on the coast. However, strting in the mid 1980s thfocus turned more ¥eards the coast.
In 1987-1988, a zoning map and report was prepared which provided a basigsfoalph

E planning in Nevis,(Corker, 1988). The island was zoned into areas suitable for urban
development, tourism, agriculture and national parshi time the serious nature of coastal
erosion in Neis, paricularly at Pimey’'s Beach had beedentified and was a cae for concern.
The zoning plan developed guidelines for development on the beaches with tourist potential,
specifically Pinney’'s Beach ad Nisbet (Newcastle to Burnaly). These giuddineswere a@opted
by the Town and CountrPlanning Board in 1987 spdaally for Pinng/’'s Beach, sed@able 1.
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Table 1. Guidelines for Development on the Beaches with Tourist Potential on Nevis.

Objective

The Town and Country Planning Board wish to encourage development of tourism, but wish
Pinney’s Beach to retain the appearance of an unspoilt coconut plantation in perpetuity.

1. No building within 120 ft (37 m) of high water mark.

2. Where the 10 ft (3 m) contour is more than 300 ft (91 m) from high water mark,
development should be limited to small individual buildings without foundations, such as a
wooden beach bar, or recreational facilities other than buildings that will not be damaged
by storm seas, such as tennis courts or gardens.

3. More than 300 ft (91 m) from the high water mark, development will be permitted, sybject
to the following conditions:

(@) maximum building height of 30 ft (9 m) from the lowest point that the build
meets the ground,

ng

(b) architecture to reflect traditional Nevis design, and to be in keeping with the
natural surroundings;

(© only hotel development should be encouraged along the beach area;

(d) minimum setback of 50 ft (15 m) from property boundary to any building;

(e) all sites to be landscaped to retain the natural beauty of Pinney’s Beach as a
coconut plantation;

) any natural ponds or water courses should be left undisturbed.
4. Where the 10 ft (3 m) contour is closer to high water mark than 300 ft (91 m),

development should be allowed above the 10 ft (3 m) contour, subject to an absolut
minimum of 120 ft (37 m) from high water mark.

19%

5. No structure, floating or non-floating, shall be fixed or moored off the sea bed along
Pinney’s Beach.

Hon. U. Swanston.
Chairman, Town and Country Planning Board
16" October, 1987.




Based on these guidelines, three zones were identified foryRirBesach:
. High water mark to 120 ft (37 m) inland: no development;

. Between 120 and 300 ft (37-91 m) from the high water mark: small buildings without
foundations, gardens, tennis courts;

. More than 300t (91 nm) from the high water mark: development with certain conditions
attached, se€able 1.

Figure 1shows these zones.

When the land behind the beach When the land behind the beach
Is less than 10 ft (3m) high. is more than 10 ft (3m0 high

0ft 1201t 300 ft 0 ft 120 ft

| high .\.-.1"|=.r mark buildings
high water mark subject fo

comditions
small buildings with buildings

no buidings no foundations subject 1o
conditions

no buildings

Figure 1. Diagram Showing Existing Setbacks in Nevis.

In 1991 tle Nevis Zoning Ordinanceas adopted. This applied the 1987 guidelines for
Pinng/'s Beach to all beach areas designated for hotels and tourisiraldee?.

However, problems with the implementation of these guidelines were alppdrent
at the beginning of the 1990s. The Four Seasons Resort, which was built at Clark’s Estate,
Pinng/' s Beach, betveen 198%nd 1991, had sevarbuildings within the hgh wate mark to 300
ft (91 m) zone, including a restaurant with solid foundations, swimming pool and some hotel
buildings. Other buildigs have also been permitted within the “no budflinone at Pinngs
Beach and at other beaches.



Table 2. Land Use for Hotels and Tourist Areas (Nevis Zoninglan Ordinance, 1991-1)
Hotels and Tourism Area Primary Use

The number and design of buildings and their uses will be
strictly regulated to maintain so far as possible the unspoilt
appearance of the areas. The following additional
considerations will be taken into account in considering any
planning applications:

(2) No development shall be nearer than 120 feet (37m)
from high water mark.

(2)  No building shall be nearer than 300 feet (91m) from
high water mark.

Coastal development setbacks have to be cayefaligned. From a beackindmics
perspedive, largesetbacks are Imeficial, however, from a deloper's vewpoint, thesesetbacks
leave a lot of valuable land tied up and unavailable for development, anch@ireneet with
considerable resistance. This is the mostyikeason wii the setbacks laid out in the 1991
Zoning Ordinance have not been yuimplemented - people felt that thevere unrealistic
(Robinson, 1997).

HurricanelLuis, a catgory 4 huricane, which passd close to Mwvis in Sepémber, 1995
helped to change some of that thinking. Thea® dvamatic shoreline erosion at most west coast
beaches and alsatensive damage to coastal infrastructizerrett and Huggins, 1997Dn
beachfront restaurant built on PiyteeBeach just prior to the hurricane, and positioned 120 ft
(37 m)from the high wate mark, was completgldestrged. However, public mempof such
events is often vgrshort.

Party as a result of Hurricaneuis, the Government of Nevis recognized the need to
design new setbacks specific to each beach which woutdmaza the use of beachfront land,
and at the same time provide for the protection of buildings from wave attack. A request for
assistance was made in 1996.

Some countries alregditilize variable setbacks which make allowances for natural
variations in shoreline trends from one beach to another. So on beaches that are eroding the
coastal development setback will beagee than on stable beaches or on those beaches that are
building-up éccreting). Forexample, in South Carolina in the UAS, the width of the setback
is prescribed as a distance 40 timesatelal erosion ra@ measured from #$imost seward dune
(National Research Council, 1990).

Since there is a need for further development in the coastal zone in the interests of the
county's e&eonomc well-being which is at lest patly dependent on the taust industy, sstback
policies must bdesigned to ensure that new development is sastainThus new development
should not theaten the irgrity of thecoastal - marine environment which is the foundation of
the taurist indugry. The concept ofanable setbacks, lich m&e dlowances fodifferences in
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the behaviour, characteristics, erosional history and use of beaches, can best fulfill this function
in Nevis as well as in other Caribbean islands.

However, it must be recognized that it is one matter for planners to prescribe setbacks, but
in order for them to be successful, groups such as architects, draftsmen, developers and the
general public, must be shown the rationale and the need for such planning tools. As with other
facets of coastal area management, the need for education, participation and communication is
of paramount importance.



4. METHODOLOGY

Based on the coastal form of small Caribbean islands, four major cyassican be
identified in Nevis:

cliffs;

low rocky shores;
margrove coastlines;
sand or stone beaches.

hronNpR

Setback guidelines are developed for each coastljpe.t The methodolgg utilizes
geomaphologral, geologi@, oceanogaphic andecological characteristics as wellas observed
rates of change and socio-economic factols.s@me other Caribbean islands there is a fifth
categoy: small sanyg offshore cgs, however, these do notist in Nevis).

4.1 Setback Guidelines for Cliffed Coasts

Geological composition and wave processes are major factors determining cliff retreat.
"Hard" rock cliffs composed of volcanic and limestone rocks will geneeatide much more
slowly than clffs composed dfsdt" rocks suclas clays and sandstes, wrere erosion etes may
be as high as sevenards ayear. Cliff retreat rates are geneydiligher on windward coasts
where wind and vave action is mae intense. CIf erosion is usuajyl not agradual proess, but
a sudden one as large blocks collapse espgaiditactured rocks such as limestone.

Geologicaly Nevisis a volcanic island dominated the central Nevis Peak, however,
severalother vdcanic ceftres «ist (ISandResources Bundation, 1991). Mostof the east coast
south of Potworks Estate and extending along the south coast to Fort Charles consists of an
upland coastln places this consistsfaolcanic cliffs, up to 30 m (100)fhigh,e.g. at Saddé Hill
on the south coast. Along other stretches, there is a steep vegetated slope rising from a rocky
shore or sometimes a wave cut platform. The rocks are of volcanic origin consisting of andesites
and dacites.

Along the west coast, north of Fort Charles, and on the north coasiaiiel area is low
lying and consists of alluvium and raised beagdodits. However, volcanic cliffs outcrop in the
region of Cades Point and Hurricane Hill.

The volcanic cliffs in Nevis mabe considered “hard” rock cliffs and have not been
differentiated for the purpsesof setbacks.So therefore élanket gudeiine of a minimum of 50
feet (15 m) from the cliff edge is recommended for development close to coastal cliffs.

However, it must be remembered that cliff collapse is a sudden process with large
sections of cliff falling at one time. So the above recommendation should be regarded as a
minimum.

On cliffs in Nevis, all new develoments should be set back eninimum of
50 feet (15m) from the cliff edge.
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4.2 Setback Guidelines for Low Rocky Shores

In Nevis, these shaesare usally composed of vahnic rock. Generaly they show low
levels of reteat, however, development iresle ares is vulnerable to seaveainundation during
tropical storms and hurricanes, thus a setback of 100 feet (30 m) from the vegetation line is
recommended. On some sections of the windward coast thgreenme tree or scrub line, in
such cases the shrub/grass edge is the starting point for measurement of the setback distance.

On low rocky shores, all new develoment should be set back ainimum
of 100 feet (30m) from the natural vegetation line.

4.3 Setback Guidelines for Mangrove Coastlines

Along the leeward coast d Nevis thee isa system of freshwager lagoons. Thesare the
result of undeground springs and mountain rdho Some of these lagoonsanir to the ocean
regularly, others onf during vey heay rainfalls. The® lagoonsxist behind Gllows Bay and
Pinng’s Beach on the west coast and behind Hurricane Hill/Seahaven Estate and
Newcastle/Nisbett on the north coast. Mangroves are associated wighofrthie lagoons.
Except for intermitent channels theajoonsare separated from thesshy extensie sand beahes
and sometimes palm plantations. As a result, the actugthlehmargrove shoreline in Nevis
is vetly small. The oy significant length of coastline where mangroves front the ocean is near
the Gamp River mouth, to the west blisbett Plantation, wdte there is a 656 & (200 m) length
of coastline fringed ypmangrovegCambers, 1989@

Since this short legth of margrove coastline is unique ineMis, it isrecommended that
this wetland/coastal mangrove area be conserved gndeaelopment in this area be located
landward of the wetland and dgised so as to maintain the igtgy of the magrove gstem.
Already the mangroves fronting the shoreline ayend as a result of recent hurricanes and
erosion which is caused Iseveral grgnes located updrift (east) which are reducing the sand
suppy to the area.

4.4 Setback Guidelines for Sand and Stone Beaches

Due to the complaty of beaches and their changes, as well as their importance for
tourism, recreation and development, stbacks have been detemined individualy onabeach by
beach basis in Nevis. Fhermore, verlong beaches such as PiyiseBeach, have lea divided
into several sections for the purpose of setback determination. This allows for greater setbacks
on eroding beaches/beach sections, which will in turn provide for the preservation of beaches,
protection of beachfront pperty and the reduction of erosion causgcaértain beach protection
structures. Moreover such setbacks will reduce the need for beach protection measures.

The line of "‘permanent” vegetdion has been used d&baseine for measrement. This
is the tree line a scrub line andcan ke essily ddfined and areed ty different observers. Also it
shows ory slight chame apart from the relativet rare tropical storms and huicanes. Fetures
such as high water mark weaccording to the tidalycle and are vgrsubjective especiglwhen
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used ly untrained observers.

The line of pemanent vegetation is used as the baseline for setback
determination for beaches.

Some leaches aredeked ly sand dunes. Sand dunesraservoirs bsand which supply
the beach with sand during trogi storms and htcares, thus thg are tempoary features. New
development should alwa be placed behind (landward of) the priyndinne, seé&igure 2.In
Nevis there are only two bea@hes backedybsand dunesWhite Bay andindian Castlesetlacks
at these beaches have been designed to preserve theymhimar (Although alndian Castle,
past dune mining has virtugltiestrged an extensiveystem of dunes).

primary dune

Figure 2. Recanmended Construction on a Dune.

The primary dine has been lefiact The hiilding has been built on piles so asaitow for the uninterrupted flow
of floodwaterand hasbean positional behird the primary dune. (Figure adapted from th&.S. Department of
Housing and Urban Development, 1981

The setback applies to all permanent developmentresidences, hotels, villas or
commercial buildings, whether wood or cement, swimming pools and roads.

No developnent should be pemitted seaward of the baseline, that is the
“per manent” vegetation line, with the obvious exceptions of jetties and
docking facilities.

In Nevis ore setback value was calcuted fa each beach/bech section. &backs were
calculated based on the following formula:

(a + b + c)d = setback

a is the projected change in coastline position over the neye&® based on recorded
changes between 1946 and 1991 in Neuvis;

-11-
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b is the projected change in coastline position Yikelresult from a major hurricane;
c isthe predicted coastline retregt2030 resulting from sea level rise;
d represents other factors including ecological, planning and social considerations.

(The factor d” was not specificajl mentioned in the generic methodoja@ambers, 1997%
however, the ecological, planning and social considerations were incorporated into the setback
calculation).

In Nevis, aerial photographs from 1946, 1982 and 1991 were compared to determine
historical coastline changes. Recent changes were determined from the beach monitoring
database. Beach monitoring has been ongoing in Nevis since 1988 within the regional Coast and
Beach Stabili in the Caribbeaislands (COSAC) project. The monitoring is coordinated by
the Nevis Histori@l and Conseration Sociey with the assistane of the Physical Planning Unit
and the Fisheries Division. Historical coastline changes alone were used to project coastline
changes er the next 30 years(“*a” in the d@ove fomula). Whle the beach mnitoring data are
undoubtab) more accurate then the aerial photpaph data, theonly cover a short time period,
tenyears. Tey have beetebulated br eachbeactibeach sewn in Apperdix 11, where hey will
provide planners with high quafitnformation on recent changes at each beach.

Data from the beach monitoring programme were used to determine the changes in the
land edge or dune edge that occurred as a result of Hurticasmen 1995. This provided the
basis for the projected chgmfrom a major hurricanéb” in the above formula. It is anticipated
that Neviswill be impacted ly at least one majdwuricane in the ne 30yeas. (This does not
mean that the hurricane centre has to pass direelr the counyr but rather that it will pass
close enough to cause severe damage).

As sea levelises|ow sandg shoréines réreat inland. The Bruun Rule (1962yas sed E
to compute this changeg¢™in the above equation. This factor is somewhat speculative since
thereis no long tem tide gaug datfor Nevis. However, for the purposes fothisreport and on
the basis of historical tide gauge data for other parts of the Caribbean, it has been assumed that
sea level will rise in Nevis over thextelOOyears ly 1 ft (0.3 m), see als@ppendixl.

The factor 8” in the above equation represents a combination of the following:

. coastline shape and how sheltered a beach is from incoming waves;
. coastal features such as sand spits and bars;

. offshore features such as coral reefs;

. man'’s activities such as sand mining, offshore dredging;

. planning considerations such as lot size, national park designations.

While the ircorporation of these factors involves qualitative @esions, tley are revertheless too
important to be omitted.

Appendix| contans a more detailed disaisn of these panaeters ad the méhodology
utilized.
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5. COASTAL DEVELO PMENT SETBACKS FOR NEVIS
Blanket setbacks have been determined for cliffed coasts and loystomies, these are:

. on cliffed coasts, the setback is a minimum of 50 feet (15 m) from the cliff edge;
. on low rocky shores, the setback is a minimum of 100 feet (30 m) from the natural
vegetation line.

On the coastal stieh fringed ly mangroves, the CamRiver mouth, wet of Nisbett,
a minimum setback of at least 500 ft (152 m) from the seaward edge of the mangrove is
recommended. Furthermore an environmental impact assessment should be conducted for any
proposed development here so as to ensure the igteftitis coastal wetland is maintained.

Specific setbaks have been dermined for individual lbaches in Nevis. In dl cases these
are measured landwards from the line of permanent vegetation (tree line/scrub line). These
setbacks applto all types of development - houses, residences, hotels, commercial buildings,
roads, swimming pools.

However, aspedal provison has been made femall individual buldings,made of wood
and with no concrete foundations, to be usedusively for the purpose of restaurants or bars,
on the grounds that their economic viaildepends on their proximgitto the beach.It is
recommendedHhat they be placed 25 ft (8 mandwardsof the permanentvegetaiton line. In the
past thg have sometimes been permitted on the beach itself, and a receptauore beach
bars loeted along Pinngs Beach showed thateébe four structtes wee located at the line of
permanent vegetation (pers. com. Ms. S. McGibbon). During Hurrloaisan 1995, almost
evel structure within 100 ft (30 m) of the normal high water mark was damaged orydéstro
(Barrett and Hggins, 1996)Using Pinng's Beach asan exampé, the maximum distnce from
the high water mark to the vegetation line in 82 ft (25 m), based on the beach monitoring data.
(Obviousy this value varies seasongll By placing these beach bar structures 25 ft (8 m)
landwards of the vegetation line, yhare bgond the zone of mamum damage likgl to be
sustained during a major hurricane.

Table 3shows thesetbacks for gecific beaches in Nesi Setbacks have been caited
for each beach/beh setion. Appendix!l detils how the stback was calculated foraeh keach.
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Table 3 Setback Distances for Beaches in Nevis

Beach/Beach Section Setback Setback
distance in feet| distance in
metres

Gallows Bay 125 38
Pinng/'s Beach 1 (Pinngs Beach Hotel to Golden Rock) 125 38
Pinne/'s Beach 2 (Clarls Estate, Golden Rock fessup) 105 32
Pinng/’'s Beach 3 (Jessup to Cotton Ground) 128 39
Pinne/'s Beach 4 (Cotton Ground to Lawrence Estate) 108 33
Cades Bay 85 26
Jones Bay 79 24
Mosquito Bay 98 30
Hurricane Hill to Seahaven Estate 79 24
Seahaven Estate to Newcastle Bay 85 26

Camp River Mouth (Mangrove Shoreline) 500 152
Nisbett to Camps 135 41
Camps to Burnaby 89 27
Longhaul Bay 59 18
White Bay 131 40
Indian Castle 125 38

While Table 3 gives a spcific setbadk value for each beach, this may provide tbo much detail and
prove difficult to implement from a planning perspectiveheldata havéherefore been guped
into four different categories as follows:

Categoy 1
Categoy 2
Categoy 3
Categoy 4

Setback 60 feet (18 m) landward of the line of permanent vegetation;
Setback 80 feet (25 m) landward of the line of permanent vegetation;
Setback 120 feet (37 m) landward of the line of permanent vegetation;
Setback 500 feet (152 m) landward of the line of permanent vegetation.

In each categgrthe setback is the minimum acceptable, greater setbacks showd hleva
encouragedTalde 4lists the beachamderthe variousaegoriesandFigure 3shows a map ih
the setback categories.
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Table 4 Setback Categories for Beaches in Nevis

Category 1
Setback = 60 feet
(18 m)

Category 2
Setback = 80 feet
(24 m)

Category 3
Setback = 120 feet
(37 m)

Category 4
Setback = 500 feet
(152 m)

Longhaul Bay.

Cades Bay,
Jones Bay,
Mosquito Bay,

Hurricane Hill to
Seahaven Estate,

Seahaven Estate to
Newcastle Bay,

Camps to Burnaby.

Gallows Bay,

Pinney’'s Beach 1
(Pinney’s Beach Hotel
to Golden Rock),

Pinney’s Beach 2
(Clark’s Estate, Golder
Rock to Jessup),

Pinney’'s Beach 3
(Jessup to Cotton
Ground),

Pinney’'s Beach 4
(Cotton Ground to
Lawrence Estate),
Nisbett to Camps,

White Bay,

Indian Castle.

Camp River Mouth
(Mangrove Shoreline).
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Figure 3. Beach Setback Categories in Nevis
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Most of the beaches/beach sections in Nevis fall in two groups. The three beaches on the

northwest coastCades,Jonesand Mosquito Bgs, as well as the north coast beaches from
Hurricane Hillto Burnaly (with the exception of the stretch from the Camp River mouth to
Nisbett and @mps) are in @egory 2 with a setback of 80 feet (24 m from theatagon line).
Gallows Bay and Pinrey’s Beach (along its ente length) fall into Caggory 3 with a sethck of
120feet (37 m) fom the vegetation line. The narth coast leach section from Nisbett to Camps,
as well as the two beaches on the southeast abage Bay andindian Castlealso fall into
Categoy 3.

Longhaul Ba on the northeast coast is theyooéach in Categgrl, with a setback of 60
feet (18 m)rom the vegtation line. The short sgon of margrove coastline around the Camp
River mouh isthe ony sedion that fdls in Categoy 4, with asetback of 500 feet (152 m) from
the veetation line.

It is useful to comgre the recommendedetbacks with thexasting stbacks. For instance
along Pinng's Beach the recommended setback from the vegetation line is 120 feet (37 m). The
distance from the vegetation line to the high water mark varies from 0 - 82 feet (0-25 m)
dependig on the site and the time géar. Takig the maximum value, the recommended
setback translates to 202 feet (61 m) from the high water mark.

Existing setback = 300 feet from the high water mark
Recommended setback = 120 feet from the vegetation line + 82 feet
(maximum distance getation line to fgh
water mark)
= 202 feet from the high water mark.

Thus althogh the ecommended se#bk is not as gnerousas the existing one, it is pegbs more
realistic and epresents compromise that the planneegeh conervationist and degloper can
accept.

These stback categories will allow for ease of implementation ty the Physical Planning
Unit in Nevis. For specific applications, planners can reféraiole 3to obtain the specific
setback vaue for a leach and toAppendixll to e the vay in which the setlack wascalculated
and specific data such as recent hurricane dammad beach changes during the pasy¢ans.

Once the setback standards are incorporated into Nevis’ planning legislation and the
development plan, it is reconended thathey be appled on a fixed bas with deviations heag
allowed ony in vely excegional drcumstances. Planners mg exercise sme flexibility in cases
where the calculated setik for a @rticular be@h/beach sction isless thanthe categry vaue.

For instance iPney’s Beach 4 (Cotton Ground tawrence Bate) fdls into Categoy 3, so the
setback here should be 120 ft (37 m). However, reference to Table 3 and Apipsinolixs that

the gedfic setback caldlation for Pinney’'s Beach 4s 108 ft (33 m). Thus a planner regwing

an application for this beach sndecide to accommodate a developer’s wish to build closer to
the beach yrelaxing the setback to the 108 ft (33 m) value. Such accommodation should only
be permitted where the calculated setback for a particular belasistisan the categgrvalue
asignedto that beach. These setbacks, which can bgjusified and explained to developers,
should facilitate future coastal development.
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However, it must be emphasized thay @etback polig must be combined with an
education and awareness campaign so that members of the public as well as special interest
groups such as arcéats, contractors and politicians, fulinderstand theead for such &backs.

6. CONCLUDING REMARKS

The proposed setbacks for coastal development provide a framework in which the
Physical Plannirg Unit can wak to ensure that coastal ddepment in Nwvis is sustainable and
that beach erosion is reducedt is recommended that the Neuisland Administration
incorporateéhenew setbackto planning legslaion andthedevdopmentplan. It is envsaged
that the setbacks can be revised as the beach monitoring programme continues and as other
information beomes &ailable. The implementation of the setbads will also play an mportant
role in the conservation of Nevis’ beaches and in the development of a shoreline management
policy in Nevis. A framework for such a shoreline managementybbas been developed in
Volume 2b of this serie€Cambers, 1998).As Nevis moves towards integrated coastal area
management, the implementation and furthersrewiof these setback guidelines will provide an
important tool.
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APPENDIX |

DETAILED METHODOLOGY FOR THE CALCULATION OF SETBACKS AT
BEACHES

a) Projected change based on historical measurements (“a”)
The aerial photographs used to determine historical change were:

1946 black and white aerial photographs flown by the USAAF at a scale of 1:17,500.
These covered the entire island.

1982 black and white aerial photographs flown by J.A. Storey and Partners, U.K., at a
scale of 1:17,500. These covered the entire island.

1991 colour aerial photographs flown for CIDA at a scale of 1:10,000 covering the entire
island.

The 1946 photographs are stored at the Horatio Nelson Museum and the 1991
photographs at the Physical Planning Unit. The 1982 photographs are stored at the Lands,
Housing and Development Department.

Stereoscopic pairs of the photographs were studied and general changes regarding each
beach were recorded. Then reference points close to the beach such as buildings and road
intersections were selected, these reference points had to be visible on each set of photographs.
Measurements were made from these reference points to the offshore step, this is the seaward
toe of the beach. It is marked by a vertical downward step near the wave breakpoint and is a
distinctive feature on some beaches and can also be distinguished on the photographs usually as
a colour change or shade change. The number of points per beach depended on the number of
reference points that could be identified on the sets of photographs, in some of the less developed
areas there were only one or two measurements per beach. These measurements were then
compared and changes in the position of the offshore step were determined and calculated as a
distance per year figure (metres/year).

There are many errors involved in this technique e.g. distortion towards the edge of the
photographs, difficulty in identifying fixed locations (reference points), and difficulty in
identifying the offshore step.

Besides possible errors in the measurements, there are other factors which must be
considered when using aerial photographs for assessing coastal change. Three sets of
photographs were used, these represent just three time series: January, 1946, January-March,
1982, and January-March, 1991. Beaches change dramatically from week to week and also
seasonally. All the photographs were taken during the winter months which to some extent
reduces the variation resulting from seasonal changes. However, beach profile measurements
show that during the winter, measurements may vary dramatically from one day to the next
especially if a major winter swell event occurs. Tidal variations also exist, although tidal range
in Nevis is very low, and in these measurements the offshore step was used rather than a
particular water line.
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Based on the foregoing, the assessment of shoreline change using aerial photograph
measurements provides only an estimation of the actual change. However, in this study, historical
shoreline change represents only one of several factors included in the setback calculation.

Beach profiles are surveyed on a regular basis every three months at eighteen sites around
Nevis. These data are detailed and far more accurate than the historical changes determined from
the aerial photographs. However, they only cover a relatively short time period, 1988-1997. The
beach monitoring data was used to calculate shoreline change by comparing the average value for
the baseline year of 1988 with the average value of all the following years (1989-1997). So all
the variations between 1988 and 1997 were included.

For each beach/beach section an historical change value was calculated in metres per year
using the 1946, 1982 and 1991 photographs, and a recent change was calculated using the beach
monitoring database.

The beach monitoring data are undoubtably more accurate than the aerial photograph data.
However, in all cases the aerial photograph data were used in the determination of predicted
change, &,” mainly because they cover a longer time period (1946-1991). Nevertheless the beach
monitoring data have been tabulated in the detailed site data in Appendix Il, since they will help
planners by providing high quality information on recent changes. Appendix Il, shows in detall
how the projected change based on historical measurements was calculated for each beach/beach
section.

b) Projected change in coastline position likely to result from a major hurrican€‘b”)

Beaches experience severe erosion during hurricanes, this was seen during Hurricane Luis
in 1995. However, in most cases the beaches recovered in the following months either partially
or totally. However, the major long term change resulting from Hurricane Luis was the retreat
of the shoreline (coastal land edge or dune edge). This was viewed as a "permanent” change,
since land and sand dunes take decades to form. At all of the monitored beaches, detailed
measurements exist relating to the retreat of the land or dune edge during Hurricane Luis in 1995.
However, at a few sites the beach profile reference point was lost during the hurricane, so then
data from adjacent sites were used. These data were used to estimate the likely change from a
future major hurricane at each beach/beach section in Nevis.

c) Predicted coastline retreat by 2030 resulting from sea level rise (“c”)

The Bruun Rule shows that as sea level rises, material is eroded from the upper beach and
deposited on the nearshore ocean bottom (Bruun, 1962). Consequently the ocean moves
landwards, or in other words there is shoreline recession. The concept is based on an equilibrium
beach profile which is a statistical average profile that maintains its form apart from small
fluctuations including seasonal effects. The following figure illustrates the Bruun Rule.
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The shoreline recession resulting from predicted sea level rise over the next 30 years is
factored into the setback calculation. This is calculated as follows: a rise of sea level of y metres
causes a shoreline recession of y times 100 m. Based on a predicted sea level rise of 0.3 m by the
year 2100 (this is one of the lower estimates), this represents 0.1 m by the year 2030, thus the
shoreline recession is 0.1 x 100 = 10 m. (Most development has an economic life of 30 years,
so this time period has been used for the calculation).

d) Other factors (“d”)
Several other factors are also evaluated in the setback determination. These include:

. Offshore characteristics Coral reefs and wide shallow offshore shelves often provide
protection to particular beaches. Beaches on the north coast of Nevis, which are protected
by a barrier reef, experienced less erosion during the 1995 hurricanes than the west coast
beaches.

. Changes in offshore ecosystem<Coral reefs provide an important natural breakwater
function. However, many of these reefs were reduced to rubble by Hurricane Luis, thus
water depths may have increased providing the potential for higher wave action and beach
erosion. However, little quantitative data was available about such changes in Neuvis.
Most of the observations relating to offshore systems was derived from Scott Wilson
Kirkpatrick, 1993.

. Coastal features and formationsFeatures such as exposed beachrock provide indicators
of long term erosion. Accretionary features such as sand spits and bars are very
vulnerable to storm waves and may show dramatic and permanent changes during and
after a major hurricane.

. Man'’s activities: Practices such as mining sand from the beach or dune remove protective
barriers which can damage beach/dune systems. Dunes are natural sand reservoirs which
supply beaches with sand during storms and hurricanes. Their removal for the
construction industry interrupts this process and results in increased erosion.
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Planning factors such as lot size, existence of marine parks and designations such as
pristine coastal areas:Some coastal lots may be very narrow, less than 100 ft in depth.
Setbacks may cause some of these lots to become unsuitable for development.
Government acquisition may be a solution in some of these cases, but for economic
reasons, it is rarely a feasible option in small developing islands such as Nevis. Thus
setback guidelines must take such limitations into account.

If any of these factors apply to a particular beach they are grouped and represented as a

multiple with a value of 1 to 2.5. A value of 1 means that none of the factors are especially
significant, while a value of 2.5 represents the maximum value. The assignment of the particular
value for ‘d” is based on local knowledge. The following scale has been used:

1
15
2
2.5

no particular factors especially significant;

one or more factors result in moderate vulnerability to coastline change;
one or more factors result in high vulnerability to coastline change;

one or more factors result in very high vulnerability to coastline change.
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APPENDIX I

SETBACK CALCULATIONS FOR INDIVIDUAL BEACHES IN NEVIS

(Note that in the calculation ofa” Projected change in coastline position based on recorded
changes 1946-1991, the value has been based on the aerial photograph compgristmeonl
recent chages,between B88 and 1997, arebased onthe beach wnitoring data, anchavebeen
included for information. These recent changes are not used in the calculaatn of “

Camps to Burnaby

Cades Bay

Gallows Bay

Hurricane Hill to Seahaven Estate

Indian Castle

Jones Bay

Longhaul Bay

Mosquito Bay

Nisbett to Camps

Pinng/'s Beach 1 (Hotel to Golden Rock)

Pinne/’'s Beach 2 (Clark’s Estate, Golden Rockléssup)

Pinng/'s Beach 3 Jessup to Cotton Ground)

Pinne/’s Beach 4 (Cotton Ground taawrence Estate)

Seahaven Estate to Newcastle Bay

White Bay
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Gallows Bay

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 125
feet (38 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d
(23 +5+10)1

setback
38 m

a projected change in coastline position over the next 30 years based on recorded
changes between 1946 and 1997,

b  projected changes in coastline position likely to result from a major hurricang
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.78 m

Recent changes 1988-1997 (beach monitoring) = -1.35m

Projected retreat over the next 30 years = 0.78 x 30
= 234 m

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 45m

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, the bottom consists of seagrass beds and sand. Behind the beach there is a
wetland system “The Bogs.” The land reclamation and a solid jetty at the port of Charlestown
have acted as a groyne, particularly during southerly wave conditions, resulting in beach
accretion at the northern end of the bay. The beach frontage is not developed. The factor ‘d’
remains 1.0.
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Pinney’s Beach 1 (Pinney’s Beach Hotel to Golden Rock)

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 125
feet (38 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d
(23 +5+10)1

setback
38 m

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a projected change in coastline position over the next 30 years based on recorded

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991 (aerial photographs) = -0.75m

Recent changes 1988-1997 (beach monitoring) = -0.61 m

Projected retreat over the next 30 years = 0.75x 30
= 22.5m

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 54m

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

bars near Golden Rock. Here the foundations of a former beach bar are now in the ses
causing some localized accretion. The factor ‘d’ remains 1.0.

Offshore, the bottom consists of seagrass beds and sand. Behind the beach there is a
wetland system which drains to the sea near the southern end of the beach section adjacent to
the hotel. Pinneys’s Beach Hotel is protected with a boulder revetment and forms a headland
at the southern end of the beach. The beach frontage is not developed except for some beach

and
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Pinney’s Beach 2 (Clark’s Estate, Golden Rock to Jessup)

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 105
feet (32 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d
(17 +5+10)1

setback
32m

a projected change in coastline position over the next 30 years based on recorg
changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

led

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991 (aerial photographs) = -0.57 m

Recent changes 1988-1997 (beach monitoring) = -0.57 m

Projected retreat over the next 30 years = 0.57 x 30
= 17.1m

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 4.8 m

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, the bottom consists of seagrass beds and sand. Most of the beachfr

in 1995 following Hurricane Luis. The factor ‘d’ remains 1.0.
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Pinney’s Beach 3 (Jessup to Cotton Ground)

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 128
feet (39 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d
(11 + 18 +10)1

setback
39m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.38 m

Recent changes 1988-1997 (beach monitoring) = -0.74 m

Projected retreat over the next 30 years = 0.38 x 30
= 114 m

b) Projected changes in coastline position resulting from a major hurricane:
Land/dune retreat resulting from H. Luis in 1995 = 17.8 m*

* The shoreline retreat at the site of the former Sandpipers restaurant (120 ft) has been
included in the calculation along with that recorded at Jessup and Cotton Ground.

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, the bottom consists of algae and rock. This coastal section, which fo

slight bulge projecting into the sea, experienced very serious erosion during Hurricane L

The beachfront lands have some development, mainly restaurants and private residend
factor ‘d’ remains 1.0.

'ms a
uis.
es. The
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Pinney’s Beach 4 (Cotton Ground to Lawrence Estate)

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 108
feet (33 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d
(12 + 11 +10)1

setback
33 m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.40 m

Recent changes 1988-1997 (beach monitoring) = -0.81' m

Projected retreat over the next 30 years = 0.40 x 30
= 12.0m

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 11.1m

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, the bottom consists of algae and rock. The beachfront lands have sof

ne

development, mainly restaurants and private residences. The factor ‘d’ remains 1.0.
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Cades Bay

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 85 feet
(26 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d =
(8 +8 +10)1 = 26 m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.27 m

Recent changes 1988-1997 (beach monitoring) = -0.03 m

Projected retreat over the next 30 years = 0.27 x 30
= 8.1m

b) Projected changes in coastline position resulting from a major hurricane:
Land/dune retreat resulting from H. Luis in 1995 = 80m*

* There was no data for the shoreline retreat at this site because of the existence of a w
the shoreline, so the mean value of the two adjacent sites was calculated and used.

all at

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there are reefs and seagrass beds. The southern section of the bay ¢
a low cliff so the setback guidelines for cliffed coasts applies here. There is some
development (a restaurant) behind the beach here. The factor ‘d’ remains 1.0.

onsists of
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Jones Bay

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 79 feet
(24 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d =
(6 +8 +10)1 = 24 m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.20 m

Recent changes 1988-1997 (beach monitoring) = No data

Projected retreat over the next 30 years = 0.2x 30
= 6 m

b) Projected changes in coastline position resulting from a major hurricane:
Land/dune retreat resulting from H. Luis in 1995 = 80m*

* There was no data for the shoreline retreat at this site, because this is not a beach mg
site, so the mean value of the two adjacent sites was calculated and used.

nitoring

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there are seagrass beds. There is some (mainly residential) develop

ment

behind the beach here. The factor ‘d’ remains 1.0.
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Mosquito Bay

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 98 feet
(30 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d = setback
(15 +5+10)1 30 m

a projected change in coastline position over the next 30 years based on recorg
changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

led

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.51'm

Recent changes 1988-1997 (beach monitoring) = +0.35m

Projected retreat over the next 30 years = 0.51* x 30
= 153 m

* The historical trend shows erosion and the recent trend shows accretion. The historic
is used here, because although the northern end of the beach has accreted over recent
southern end has eroded as evidenced by a recently constructed rock revetment.

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 4.8 m

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there are seagrass beds. There is residential and tourist developmer
this beach. The factor ‘d’ remains 1.0.

al trend
years, the

t behind
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Hurricane Hill to Seahaven Estate

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 79 feet
(24 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d =
(9 +5+10)1 = 24 m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.31 m
Recent changes 1988-1997 (beach monitoring) = -0.63 m
Projected retreat over the next 30 years = 0.31x 30

= 9.3 m

b) Projected changes in coastline position resulting from a major hurricane:
Land/dune retreat resulting from H. Luis in 1995 = 4.8 m*

* There was no data at this site because of a rock outcrop behind the beach, so the dat
Mosquito Bay was used.

A for

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there is a barrier reef and seagrass beds. There is some residential
development at the eastern end of this beach. The factor ‘d’ remains 1.0.
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Seahaven Estate to Newcastle Bay

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 85 feet
(26 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d = setback
(10 + 6 +10)1 26m

a projected change in coastline position over the next 30 years based on recorg
changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

led

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991 (aerial photographs) = -0.32 m

Recent changes 1988-1997 (beach monitoring) = -0.20 m

Projected retreat over the next 30 years = 0.32x 30
= 9.6m

b) Projected changes in coastline position resulting from a major hurricane:
Land/dune retreat resulting from H. Luis in 1995 = 6.2 m*

* There was no data at this site because of the loss of a reference point, so the data for
was used.

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there is a barrier reef and seagrass beds. There is some residential

Nisbett

development and the airport behind this beach. The factor ‘d’ remains 1.0.

-34-



Nisbett to Camps

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 135
feet (41 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d = setback
(25 + 6 +10)1 41 m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.83 m

Recent changes 1988-1997 (beach monitoring) = -0.48 m

Projected retreat over the next 30 years = 0.83x 30
= 249 m

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 6.2m

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there is a barrier reef and seagrass beds. There is some residential g
development behind this beach. The factor ‘d’ remains 1.0.

and hotel
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Camps to Burnaby

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 89 feet
(27 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d = setback
(2+6+10)1.5 = 27 m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.05m

Recent changes 1988-1997 (beach monitoring) = No data

Projected retreat over the next 30 years = 0.05x 30
= 1.5m

b) Projected changes in coastline position resulting from a major hurricane:
Land/dune retreat resulting from H. Luis in 1995 = 6.2 m*

*No data, so the data for Nisbett was used.

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there is a barrier reef and seagrass beds. There is some residential
development behind this beach. At Burnaby there is an accretionary feature projecting
sea and protected by reefs. Based on experience in other islands, e.g. Dieppe Spitin S
such features are vulnerable to very rapid change should there be any damage to the r¢g
result of a hurricane. The factor ‘d’ is therefore 1.5.

nto the
t. Kitts,
refs as a
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Longhaul Bay

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 59 feet
(18 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d = setback
(+(4) + -6 +-10)1.5 18 m

a projected change in coastline position over the next 30 years based on recor]
changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = +0.13 m

Recent changes 1988-1997 (beach monitoring) = +0.03 m

Projected change over the next 30 years = +0.13 x 30
= +3.9m

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 6.2 m*
*No data, so the data for Nisbett was used.

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

ded

Offshore, there are extensive seagrass beds and the bay is protected by coral reefs.

There is some residential development behind this beach. There is an accretionary feat

ure

projecting into the sea at the southeastern end of the bay, this was not present in the 1946

photographs. Based on experience in other islands, e.g. Dieppe Spit in St. Kitts, such features

are vulnerable to very rapid change should there be any damage to the reefs as a result
hurricane. The factor ‘d’ is therefore 1.5.

of a
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White Bay

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 131
feet (40 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(a+b+c)d = setback
(4+2+10)25 40 m

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a projected change in coastline position over the next 30 years based on recorded

a) Projected change in coastline position based on recorded changes 1946-1991.

Historical change 1946-1991(aerial photographs) = -0.05m

Recent changes 1988-1997 (beach monitoring) = -0.83 m

Projected retreat in the next 30 years = -0.05x 30
= -1.5m

b) Projected changes in coastline position resulting from a major hurricane:
Land/dune retreat resulting from H. Luis in 1995 = 3.6 m*

*No data, so the data for Indian Castle was used.

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10 m

d) Other factors:

Offshore, there are coral reefs. The land behind the beach is largely undevelop
backed by extensive sand dunes. The primary sand dune must be viewed as a tempors
feature since its function is to supply sand to the beach during storms and hurricanes. T

of the primary dune. The factor ‘d’ is therefore 2.5.

ed. Itis

ary
he

primary dune should remain undeveloped, so new development should be positioned landward
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Indian Castle

THE RECOMMENDED SETBACK FOR NEW BUILDINGS AT THIS BEACH IS 125
feet (38 m) LANDWARD OF THE PERMANENT VEGETATION LINE.

Setback calculation:

(@a+b+c)d = setback
(1+4+10)25 = 38m

a projected change in coastline position over the next 30 years based on recorded

changes between 1946 and 1997,

b projected changes in coastline position likely to result from a major hurricane
(based on data from Hurricane Luis);

c predicted coastline retreat by 2030 resulting from sea level rise;

d other factors.

a) Projected change in coastline position based on recorded changes 1946-1991.:

Historical change 1946-1991(aerial photographs) = -0.03 m

Recent changes 1988-1997 (beach monitoring) = -1.99m

Projected retreat in the next 30 years = -0.03 x 30
= -09m

b) Projected changes in coastline position resulting from a major hurricane:

Land/dune retreat resulting from H. Luis in 1995 = 3.6m

c) Predicted coastline retreat resulting from likely sea level rise:

Coastline retreat by 2030 due to sea level rise = 10m

d) Other factors:

Offshore, there are coral reefs. The land behind the beach is largely undevelop,
used to be backed by extensive sand dunes and a palm plantation. However, in the 19

ed. It
Os

these dunes were extensively mined and after the mining stopped in the early 1990s sgme sand
was pushed up into low mounds where the dunes had been. These partially restored sand
dunes are temporary features since they will be eroded to supply sand to the beach during
storms and hurricanes. These partially restored dunes should be left undeveloped, so new
development should be positioned landward of the partially restored dune. The factor ‘¢’ is

therefore 2.5.
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List of Reports in the Series Planning for Coastline Change”

1. Coastal Development Setback Guidelines in Antigua and Barbuda.
2a. Coastal Development Setback Guidelines in Nevis.
2b.  Shoreline Management in Nevis: A Position Paper.

3. Coastal Development Setback Guidelines irL_8tia.

Information regarding this project and these reportg meaobtained from:

COSALC Coordinating Centre, UNESCO - C§
University of Puerto Rico Sea Grant Cajke 1, rue Miollis,

Program, 75732 Paris Cedex 15,
RUM, P.O.Box 9011, Mgaguez, France.

Puerto Rico 00681.



	LIST OF CONTENTS
	Acknowledgments
	1. EXECUTIVE SUMMARY
	2. INTRODUCTION
	3. BACKGROUND
	3.1 Natural Resources Legislation in Nevis
	3.2 General Concepts Governing Coastal Development Setbacks
	3.3 Existing Coastal Development Setbacks in Nevis

	4. METHODOLOGY
	4.1 Setback Guidelines for Cliffed Coasts
	4.2 Setback Guidelines for Low Rocky Shores
	4.3 Setback Guidelines for Mangrove Coastlines
	4.4 Setback Guidelines for Sand and Stone Beaches

	5. COASTAL DEVELOPMENT SETBACKS FOR NEVIS
	6. CONCLUDING REMARKS
	References
	APPENDIX I
	APPENDIX II
	List of Reports in the Series “Planning for Coastline Change”
	Table 1. Guidelines for Development on the Beaches with Tourist Potential on Nevis.
	Table 2. Land Use for Hotels and Tourist Areas (Nevis Zoning Plan Ordinance, 1991-1)
	Table 3 Setback Distances for Beaches in Nevis
	Table 4 Setback Categories for Beaches in Nevis.
	Figure 1. Diagram Showing Existing Setbacks in Nevis.
	Figure 2. Recommended Construction on a Dune.
	Figure 3. Beach Setback Categories in Nevis

