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ABBREVIATIONSNDACRONYMS

TERM/ABBREVIATION DEFINITION
%Sat Percent dissolvedoxygen saturation
pg/m? Microgramsper cubic meter
Atlantic and Gulf Rapid Reef Assessment(AGRRA)protocol to document|
AGRRA . o
benthic substrate composition
AESTHETICS Concernwith beauty or the appreciationof beauty
ANTHROPOGENKTRESSORS | Resultingfrom the influence of humanbeingson nature
AVIFAUNA Bird Life
Bn(bn) Billion
BOD Biologicaloxygendemand
CCA Crustose coralline algae
The DAFOR scale ised for semiguantitative sampling toquickly estimatg
DAFOR the relative abundance of species (generally plants) in a given area.

letters of DAFOR stand respectively f@ominant, Abundant, Frequen
Occasional and Rare

DEMOGRAPHIC

Relatingto the structure of a population

DO Dissolvedoxygen

DOWNSPOUT Avertical pipe usedto drain rainwater from aroof

ECOSYSTEM Abiological community and their physicalenvironment

EHU EnvironmentalHealth Unit

ENDEMIC Native and restricted to a specificplace

ES EnvironmentalScore(from RIAM)

ESSJ Economicand SocialSurveyJamaica

FAUNA Allanimalsin a particular area

FLORA Plantlife occurringin a particular region

ft 2 SquareFoot

GDP GrossDomesticProduct (Broad measureof a nation's overall activity)
GFDRR World" A1 Bléb@lFacilityfor DisasterReductionand Recovery
GREYWATER Wastewaterfrom baths, sinks,washingmachines and kitchen
GRP GlassReinforcedPolymer

HARDSTANDING

Groundsurfacewith hard material




IMPACTZONE

Geographicalkreathat will be affected by a proposed or actualaction

INVASIVESPECIES

A speciesthat is not native to a specific location and has a tendency to
spreadto a degreethat candamagethe environment, economy or human
health

IPCC Intergovernmental Panelon ClimateChange
. International Union for Conservationof Nature and Natural ResourcesRed

IUCNRedList Listof ThreatenedSpecies A

INHT JamaicaNational Heritage Trust

LVIA Landscapeand Visuallmpact Assessment

LVIA Landscapeand Visuallmpact Assessment

m 2 SquareMeter

MITIGATION Action to reduce severity

MOAF Ministry of Agriculture and Fisheries

MPN Themost probable_ number (MPN) is a method usedto estimate the viable
numbersof bacteriaper volumein a givensample

NASA National Aeronauticsand SpaceAdministration

NEPA National Environment& PlanningAgency

NG, Nitrate

NOAA National Oceanicand Atmospheric Administration
No observed adverseeffect level - The greatest concentration or amount

NOAEL of a substanceat which no detectable adverseeffects occurin an exposed
population.

NRCA Natural ResourceConservationAuthority

NTU Nephelometricor Normalturbid units

0-PQ, Reactivephosphate

PAR Photosyntheticallyactive radiation

P10J Planninglnstitute of Jamaica

ppt Partsper thousand- units commonly usedto expresssalinity level

PUTRESCIBLEOLIDWASTE

Solid Waste contains organic matter, which micro-organisms can break
down

RDT RovingDiverTechnique

RIAM Rapidimpact AssessmentMatrix

RV RangeValue(from RIAM)

SCTLD Stony CoralTissueLossDisease

SDR SandalsDunn'sRiver
The SoilMoisture Active Passive(SMAP)satellite mapsglobal soil moisture

SMAP and dett'actls W.hether'sqlls are frozen or tha}wed. Thismissionhelps redgpe
uncertainties in predicting weather and climate; and enhancesour ability,
to monitor and predict natural hazardssuchasfloods and droughts.

SRC ScientificResearchCouncil

STATIN StatisticalInstitute

SWIL SmithWarnerInternational Ltd.

TEMNETWORK Technological& EnvironmentalManagementNetwork

TERRESTRIAL Relatingto the earth/land

TUR Turbidity asstandardturbidity units

UTM UniversalTransverseMercator - Systemof Coordinates

USACE U.S.Army Corpsof Engineers

WRA Water ResourcesAuthority
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1 EXECUTIVEUMMARY

1.1 Introduction

Sandals Resorts International (SRI) intends to construct 18 overwater villas at Sandals
$ O1 TR¥eD (SDR),Mammee Bay, St. Ann. The construction of the overwater villas will
require a beach licence from the NEPA.The approved Terms of Reference was for the
construction of a Chapelin addition to the overwater villas but the company has since
decidedto forgo construction of the chanpel.

Technological and Environmental Management (TEM) Network was commissioned to
conduct the Environmentallmpact Assessmeni{EIA)to inform the application for the beach
licence.

Jamaicais one of the most recognisedtourist destinationsof the Caribbean and Sandalshas
been the industry leader providing luxurious accommodationsfor its patrons. The Sandals
ResortsInternational (SRI)group of companiesintends to construct overwater suitesin the

vicinity of the boundary between Phasesl and Il at 3 AT A® O 16 IR&edDMammee Bay, St.

Ann.

The development proposal includes 18 overwater bungalows, pylons, a supporting
boardwalk carrying utility pipes, and a wedding gazebo .The NEPAhas requested that an
Environmental Impact Assessment(EIA) be conducted in accordancewith the authorized
Termsof Reference(TOR)for the assessment(Appendix 11.)

Thestudy areafor the ElAis an arc extending 1km south, eastand west of the proposed site
and adjacent coastal areas Figure 2-1 This study captures the various land uses and key
coastalresources.

The EIA entailed a literature review and fieldwork to establish baseline conditions and
identify potential impacts (positive and negative) that might be associatedwith the project.

The proposed development is located within the boundariesof the Ocho Rios Marine Park
Protected Area(ORMPPA)N the vicinity of two dive sitesidentified in the Draft zoning Plan.
Furthermore, the site is situated within a broader region that is currently under
considerationfor designationasa conservationzone in the preliminary zoning plan. (Figure
2-3).

Approximately 0.16 hectares of seagrass(1350 m? beneath the suites) will be impacted by
the construction of eighteen overwater villas. Approximately 100 m2 of seagrasssituated
under the pile footprint would be directly affected during piling installation, necessitating
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mitigation measuressuch as transplantation; additionally, ~ 1600 m2 of seagrassunder the
villaswould experienceindirect impact due to shadingduring the operational phase.Despite
these effects, the latter impactsare not expectedto require the transplantation of seagrass.

1.2 Legislation And Regulatory Consideration

Thereare 13legal instruments, 4 Policy Initiatives and 9 International Conventionsrelevant
to this project (Error! Not a valid bookmark selfreference.). Chiefamongthese are:

T

The Natural Resources Consenation Authority (NRCA) Act 1991is the primary
legislation providing the regulatory framework for activities affecting the
environment. Instruments of particular relevanceto this project that fall under the
NRCA/NEPAramework include: The Beach Control Act, Wastewater and Sludge
Regulations,Air Quality Regulationsand the Permitsand LicencesRegulations.

TheTown and Country PlanningAct 1958and its amendmentsmake provision for the
orderly and progressivedevelopment of land, cities, towns and other urban or rural
areas The Town and Country Planning (St. Ann Parish) Confirmed Development
Order 2000 outlines regulationsfor the planningand developmentof landin St. Ann.

National Solid Waste Management Act 2001 provides the framework for regulating
and managingsolid waste to safeguardpublic health. The Act providesthe legal and
institutional framework for ensuringthat solid waste materialsare collected, stored,
transported, recycled, reused or disposed of in an environmentally sound manner
and enhancingpublic awarenessconcerningsuchwaste.

The Parish CouncilsBuilding Act 1908 and Local GovernanceAct 2015provide the
framework for regulating construction within the parishof St. Ann.

Policyinitiatives of particular relevanceinclude the Protected Areas SystemMaster
Plan Jamaica(2013to 2017)- The PASMPsets out guidelines for establishingand
managing a comprehensive system of protected areas that supports national
development by contributing to long-term ecologicalviability, maintaining ecological
processesand systems and protecting the AT O1 ®&dabadd cultural heritage;
Draft National PolicyFor The ConservationOf SeaGrassegqJuly 1996)- is intended to
guide the issuing of licences, or permits for activities which directly or indirectly
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affect these plant communities. These include activities such as dredging, port
development, dredge spoil disposd, beachdevelopmentand effluent disposal.

1.3 Project Description

The construction of the 18 overwater villas is a component of the Phasel development of
Sandalss O1 Ried

Total Areaof the site:

1 Phasel-81,898.23quaremetres (20 acres38perches)
1 Phase2-60,720.97squaremetres (15acres)
1 Total-142,619.8quaremetres (35acres38perches)

Construction of the OWsis scheduledto start in late 2023 and will take approximately 18
months to complete.

A barge(s) equipped with a 106n crane will be utilized to install the foundation piles and
sub-structure frame for the overwater structures. A staging area will supply the components
to the barge via hand carry or landing crafype vessel off the beach to the east end of the
site to prevent guest disturbance on phase 1.

Piles will be Vibro driven into place teeducenoise, and timber and steel componentsvill be
lifted into place using the crane on the bargeConventionalconstruction techniqueswill be
employedto prevent debris dispersalinto the ocean.Constructionwaste will be transported
to the shore twice daily for proper disposal. Onsite managementwill addressnoise, dust,
and waste usinglow-mpact tools, screens,and dampeningof areas.

1.4 Description Of The Environment

The study area is located along the northern coast of Jamaica, facing north towdine
# AOEAAAAT 3AA8 4EA 3ATAAI O $01180 2EOAO
8km west of Ocho Rios. The development lies near the northern end of the Ne8buth

Highway.
Theproject site is located leeward of a prominent reef crest. Thereef isroughly 1200m long

and about 300 m from the shoreline. The Sandalsoverwater suites are located landward of
the reef crestand, therefore, are well protected by the long and continuous reef.
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1.4.1 PhysicalEnvironment

1.4.1.1 Water Quality

Baselinewater quality was evaluated during the wet and dry seasonsby a combination of
field and laboratory analyseso determine the following parameters:

Turbidity

DissolvedOxygen

pH

Temperature

Nutrients (Nitrates and Phosphates)
FaecalColiform

salinity
BiologicalOxygenDemand(BOD)

= =4 4 4 -4 48 2 -

Dissolved oxygen levelstended to be higher at the sampling sites during the wet season
except for Station 2T, where the DO level was below the standard. Otherwise, DO was
better than the standardand was generallyhigher during the wet season.

Salinity was generally lower during the wet seasonthan during the dry season.The lower
levels nearerto shore are consistent with the expected influence of land-based freshwater
inputs on nearshorewater quality.

Turbidity was generally lower at all sites during the wet seasoexcept for 3B, where
turbidity was slightly higher (4NTU) compared to (2NTU) during the dry seas The higher
turbidity during the dry season sampling was attributed to the windy conditions that
prevailed at the time of samplingwhich had a profound effect nearshore, quite likely re
suspend sediment that would have run off from the Phase 1 consttion.

Faecalcoliform was higher (23MPN)at all sites during the wet seasonsampling occasion
though well within the WHOQguidelinevalue of 40MPN.

1.4.1.2 CoastalDynamics

Wavesin the greater study area are mainly generated by the NEtrade wind. Storm waves,
representedby the averageof the top 1%ighestwaves,canreach3 m. Areef crest protects
the overwater suite project areafrom these high offshore waves
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Nearshore bathymetry in the study area is strongly influenced by the reef crest extending
directly seawardto the overwater suites.Basedon field observations,water depth over the
reef rangesfrom 0.3 m to 0.7 m. Thewater depth rapidly increasesseawardto over 150m,
about 1.6 km seaward of the reef crest or about 2.0 km of the shoreline. Water depth
landward of the reef crest rangesfrom 2 m to 4 m, comparedto the 0.3 m to 0.7 m depth
over the reef. Theoverwater suiteswill be located in shallowwater at 2-3m depth.

Atotal of 84 wave simulations (42 wavestimes 2 water levels)were conducted. Sevenwave
cases including NNE,NE,ENE E,ESENW, and NNW, are illustrated and discussedjncluding
modelledwave field at both meansealevelandwith 1m surge.

Thewavesat the project site are mostly lessthan 0.3 m, even under storm conditions with
incidental deep oceanwaves of over 2 m high. Under storm conditions, wave diffraction at
the easternend of the reef crestallows slightly more wave energyto reachthe project site.

Under a storm-surge condition, 1 m above the mean tide level is usedin this study. Water
depth over the reef crestincreasesto about 1.3m, comparedto roughly 0.3 m at the mean
tide level.

Sediment Trend Analysis - The beach along the Sandalsresort is relatively healthy and
uniform along the shore. Thereis a ~35m long groyne at the easternend and a 65 m long
groyne/boardwalk at the western end. Slight sand impoundment occurs at both groynes
with the shorelineto the east (updrift side) protruding seaward. This shoreline offset at the
east groyne is relatively minor and is lessthan 5 m. The shoreline offset at the much larger
west groyne is more significant, reachingnearly 10m.

The easterly trade wind causesthe westward longshore transport. Basedon the results of
the wave modeling, the reef crest significantly reducesthe incident wave energy from the
open CaribbeanSea.However, due to arelativelylong fetch of nearly2 km to the ESE|ocally
wind-generated short waves, superimposedon the diffracted oceanwavesfrom the eastern
end of the reef crest, arrive at the shoreline at a high oblique angle. Thesesmall waves can
drive asmallwestward longshore sandtransport, causinga smalloffset at the groynes.

The overwater suites should have negligible influence on the wave propagation due to the
smallsizeof the pilings. Becausethey extend above water, they may obstruct the wind and
may have a minor influence on the wind wave generation to the west. However, this minor
wind obstruction should not significantly influencethe beachprocesses.
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1.4.1.3 Hydrogeology

The site is located on the Pleistoceneaged Falmouth Formation, which consists of coral
gravelswith a carbonate sand matrix replete with small mollusc fossilsand interleaved clay
bands. Thisformation rests on top of the White Limestone Group, which can be found at
depth. The surficial deposits comprise imported marl fill with clays of the Falmouth
Formation.

1.4.1.4 Noiselevelsof undevelopedsite and the ambient noisein the areaof influence

The average noise level (Leq) measuredwas 55db and 59.9db at Riu Fencelineand the SE
boundary with Phase?2, respectively. In this case both sites were well below the standard
for acommercialzone.

1.4.1.5 Sourcesof existing pollution

There are no obvious sourcesof pollution. However, the storm drain that runs northward
along the western boundary may be a source of pollution during rainfall events. Site run
from Phasel activities was observed to convey sedimentladen runoff to coastal water,
impacting seagrasses.

1.4.2 Biological Environment

1.4.2.1 Marine Floraand Fauna

Transectsurveysin the sandylagoon revealeddense Thalassidestudinum meadowsfringed
by Halodulewrightii and Syringodiumfiliforme. The dense shoots were interspersed with
macroalgae,including green algal speciessuch as Halimeda Penicillusand Udotea, typically
found growing between seagrassshoots and brown algae (SargassumDictyota, Padina
spp.),andred algae(e.g., Wrangelig.

Seagrasscover ranged from 38%nearthe crest (T5)to ~99%nshore,with an averageof 79%
cover, of which 68%is attributed to T.testudinumand 11%o the variable distribution of H.
wrightii and S.filiforme. The shoot density, condition, and blade lengths are indicative of a
healthy and mature seagrasshabitat.

Themost frequently encountered fauna in the seagrassbeds at the study site included the
VariegatedSeaUrchin (Lytechinusvariegatug, WestIndian SeaEgg(Tripneustess/entricosus,
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the occasionalCushionSea Star (Oreasterreticulatus), queen conch (Lobatusgigas), giant
golden anemone(Condylactigyiganteg, and variousalcyonaceans.

The prominent reef crest separatesthe backreef from the forereef slope. Thereef crest can
be characterisedas moderately disturbed due to eutrophication, as evidencedby the high
macroalgal cover (60-80%)and impacts from boat traffic and other physicaldamage (e.g.,
fishing gear, snorkelers). Despite the heavy macroalgal cover, the presence of crustose
coralline algae (CCA provides favourable conditions for coral recruitment. The interstitial
crevicesin the reef frame provide habitat for seaurchins,anemones,seacucumbers,other
reef-dwelling invertebrates, and juvenilereef fish.

The sandy substrate on the crest's leeward side is populated by seagrass scattered patch
reefs, and large mounding corals, including Orbicella annularis, Orbicella faveolata,
Pseudodiploriastrigosa,and Pseudodiploriaclivosa.Orbicellaannularisand faveolataare both
listedasO %1 A AT @AtleAUCBHIRedListof ThreatenedSpecies

Thecoral coloniesare predominantly healthy, although some vulnerable speciesshow signs
of infection by the Stony Coral TissueLoss Disease(SCTLD}hat has affected coral reefs
throughout the Caribbean.

Seventeen(17)fish specieswere observedduring transect and roving surveys with eight (8)
in the seagrassmeadows.By contrast, all 17fish specieswere observedon the reef crestand
surrounding areasduring the transect and roving surveys. Thefish were primarily juveniles,
rangingfrom 5-15cmin length; Parotfish (Scaridae)and membersof the wrassefamily were
the most abundant.

The backreef area, especiallythe seagrassbeds, provides essential nursery grounds for
juvenilefish and feeding grounds for the Southernstingray (Hypanusamericanu¥, which has
recentlybeenlistedasO . AAEQD A A @AtheAUCBIRedListof ThreatenedSpecies.

14211 Impacts

The extent of the seagrasswithin the project area spans approximately 4.1 hectares
(41,00m?) (Figure 52)). The construction of overwater structures could potentially impact
an estimated 0.14hectaresof seagrasq Impacts canbe broken down asfollows:

72 ~100150m? of seagrassunder the pile footprint will be impacted directly during the
piling installation and will require mitigation (i.e., transplanting), and

26



E ~1,80 m? of seagrassunder the villasFigure 523 will be impacted indirectly due to
shading during the operational phase. Theseimpacts are considered minimal and do not
necessitateseagrasgransplanting.

1.4.2.2 Terrestrial Floraand Fauna

Phaseland Staging AreasFlora - Heven speciesfrom ten plant familieswere observednear
the north staging and storage area. By contrast, fifty -sevenspeciesrepresenting 34 families
were observednearthe south stagingand storage area.

None of the floral speciesidentified during the survey near the north staging and storage
areaare listed on the IUCNRed List asvulnerable,endangered,or critically endangered.No
endemicspecieswere observed

Thesouth site storage and staging areais dominated by speciesnot yet assessecdhgainstthe
IUCNRed List criteria. The south staging and storage area is dominated by native species
followed by exotics, which are half as numerous as the natives. No endemic specieswere
observed.Thenative speciesidentified are commonly found acrossthe island.

Adjoining Phase?2 Site - 91 speciesfrom 42 plant families and 84 generawere observedin
this area None of the speciesobserved at the site were listed on the IUCN Red List as
vulnerable, endangered, or critically endangered. Most speciesobserved were native, and
no endemicspecieswere documented.

FaunaSurveys

The first sample sessionfor the fauna assessmentwas conducted from July 10- 31,2022,
while the secondwas conducted on February22,2023

Thirty (30) speciesof birds, including 6 residents (endemic), 21residents (hon-endemic)and
3 migrants, were observedin the first samplesession.In the second sample session,thirty -
two (32) speciesof birds were observed,including 6 residents(endemic), 16residents (non-
endemic),2introduced and 8 migrants.

The bird speciescomposition observed is typical of a dry limestone forest (Downer and
Sutton 1990). These birds included Parakeets, Hummingbirds, Jamaican Woodpeckers,
Orioles,and Warblers.

Of the endemicbirds identified, all were non-forest dependent. It should be noted that the
woodland and the surrounding forest provide a habitat for birds classified as forest
specialists. Two introduced specieswere observedin the project area, including the Green
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rump Parrotlet and the ChestnutMunia. Over 51ChestnutMunia were observedforaging in
the grassin the designatedgreen spaceon the project site.

In the first sample period, three summer migrants, which include the Antillean Nighthawk,
Gray Kingbird and Blackwhiskered Vireo, were observed during the assessment.In the
second sample period, 8 winter migrant warblers were seen. They were observed in the
green spacein the project and adjacentforested areas Thewinter migrants generallyarrive
in Septemberand depart Jamaicaas early as April. No migrant wetland birds were observed
in the project area.

Onlythree bird specieswith specialdesignatedstatus by the IUCNwere observedacrossthe
study area: White-crowned Pigeon (Patagioenasleucocephala) Jamaican Crow (Corvus
jamaicensisand JamaicanParakeet(Eupsittulanang are both classifiedas near threatened
species.

SeaTurtles 7 A fishermanshowed an areawhere a turtle dug a nest. However, it could not
be deducedif it was a test dig or an active nest at the time of the survey.Anecdotally,it was
reported that the peakturtle nesting seasonis between March and June and the common
nestingturtle isthe Hawksbill Turtle.

Sevenbutterfly specieswere observedin the study. The low number can be attributed to
the dry conditions during both sampleperiods. Two of the speciesidentified were endemic
subspeciesNone of the speciesidentified hasany specialconservationneeds.

Bats - Seven bat specieswere recorded acrossthe study area, all native to Jamaica.Six of
the bat's IDsare insectivores and the other speciesafrugivore.

None of the speciesrecorded during the assessmenthas a special conservation station
designationby the IUCN;all bats observedare classifiedasleast concerned by the IUCN.

1.5 Natural Hazards

No faults are noted on the site or within 1kmof the site. TheHarbridgesGully, when in spate,
islikelyto causeincreasedturbidity in the oceanwaters nearthe site.

Storm Surge - In Jamaica,storm surges are commonly associatedwith hurricanesand other
weather systems. Asglobal climate changesincrease researchhassuggestedthat there will
be anincreasein the intensity of hurricanesand storms that impact coastalzones Thiswill
leadto increased storm surgerisksfor coastalproperties and structures.
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Earthquake - From 1997to 2007, three earthquake occurrenceswere recorded near the
project site.

Tsunami- Accordingto the World" A T BI8b@lFacilityfor DisasterReductionand Recovery
(GFDRR) the tsunami risk for St. Ann is classified as low based on currently available
information. Thislow risk meansthat there is lessthan a 2%chanceof a damagingtsunami
occurring over the next 50 years.However, the study notes that tsunamirisk will increaseas
global warming and sealevelrise continues.

Hurricane Hazard - Hurricane activity in the Caribbeanhas increasedsince 1995.Both the
frequency and duration of hurricaneshave increasedwithin the Caribbean.Globalwarming
and associatedrising seatemperatures are believedto have contributed to this increasein
activity.

The GFDRRelassifiesSt.! T T Hur@cane hazard as high, meaningthere is more than a 20%
chanceof potentially damagingwind speedswithin the parish. Globalwarming and climate
change suggest that hurricane wind speed and rainfall will likely increase. However, the
frequency of hurricanesis likely to decreaseor remain unchanged. The most intense and
destructive hurricanes,however, are likely to increase.

1.6 Socioeconomic Environment

Asof 2019,St. Anndparishhad a population of 177,054nd remainspredominantly rural, with
about 71%f its inhabitants residingin rural areas.The capitaltown of St.! T T Bayaccounts

for an estimated 6.5%of the B A O Et@dt population. One of the fastest-growing urban
centresis RunawayBay,which grew by approximately 48%between 2001and 2011.

Within the designated Impact Zone of the Sardals $ O1 1Rwé project site are six
communities Mammee Bay, Drax Hall, Steer Town, St.! T T Ba@)$ O1 TR&edand Ocho
Rios with a combined population of 37,047 persons. Mammee Bay, where the project is
located, accounts for 4%of this combined population. Ocho Rios is the most populous
community within the zone, with a total population of 16,671followed by St.! T T Bap
Ocho Riosis designated as a SpecialArea within the parish of St. Ann and is divided into
several smaller communities. It is also the main town and central businessdistrict of the
parish.

Analysisof the sex data for the combined impact zone showed that for every 95 males,
there were 100 females. There were variations among communities and enumeration
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districts, as seenin Table 525 This gender distribution pattern is not consistent with the
existing parishor national trends.

Age Distribution - Basedon the age distribution data from the 2011censusfor the parish of
St. Ann, 27%f the total population is under the age of 15 64%are between the age of 15and
64, and 9%are 65 and over. Approximately 55%of the population is 29 yearsand younger,
0.9%higher when compared to the population at the national level. The age group 30-64
constitutes the largest segmentof the population and accountsfor 36.6%of the total parish
population.

In 2011the parishof St. Ann had a total dependencyratio of 55.68,approximately 7%higher
than the nationalratio of 51.78 Thedependency ratio for the impact zoneis 48.5. Thisfigure
is approximately 12%ower than the parish figure and close to 6%lower than the national
figure (STATIN,2013).The PIOJ(2022) estimated the current national dependencyratio at
45.2 dependents per 100 persons, suggestinga ratio of 52.4for the parish of St. Ann and
40.4for the Impact zone.

Housingand Tenure - St. Ann accountsfor only 6.1%f the total number of dwelling units in

JamaicaAccordingto the 201Xensus,the parishhas51,989dwelling units, an 18.2%ncrease
in the number of units over 2001levels. The housingtrends observedat the community level
within the Sandals$ O1 TRtv& Impact Zone are consistent with those recorded at the

parishlevel. The closesturban centres, St.! T 1 Bayand Ocho Rioshad increaseddwelling

units and householdsand a declinein householdsize over the intercensalperiod from 2001
to 2011.Thedata showed a 28.9%ncreasein the number of dwelling units, a 25.6%ncrease
in the number of householdsand a 15.0%leclinein householdsize.

Housing Tenure - In the parish of St. Ann, approximately 60%of all householdsowned the
units they occupied. Ownership trends remain fairly consistent with national and parish
trends in the two urban centres nearestthe site. Housing ownership stood at 56%which is
lower than national and parishtlevelfigures.

Water - The NWCsupplieswater to approximately 79%of St.! 1 T pdpDlation. Accordingto
the draft St. Ann Water Sector Plan(2011)the parishreceiveswater from 28 surfaceand 10
groundwater sources. Surface water sourcessupply 77%of total production. The primary
surface sources are the Roaring River, Thatch Hill, Bogue and Turtle River. Primary
groundwater sources include Moneague, Claremont, Minard and Rosemaint.
Approximately 13.7Inillion gallonsper day (mgd) are suppliedviathese sources.

The Bogue network servesthe communitiesin the Sandals$ O1 R¥edimpact zone. The
Bogue network is served by the Bogue, Shaw Park and Turtle River plants and additional
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input from Trelawny and Roaring River. The network had a water supply surplus of 3.127
mgd in 2011 Proposedupgradesto the network are expected to increasethat surplusto
7.83mgd by 2030.

Electricity - Accordingto the 2011Census,an estimated 90%of householdshad accessto
electricity in the parish of St. Ann. Thisfigure is approximately one percentage point below
the national level (

Table 5-3). Electricity coverage data showed that within the impact zone, for all
communities,except$ O1 RFetandS. ! T T BROE Y Xfhouseholdshad electricity.

Sewage- Septictanks and absorption pits are the main systemsusedto treat and disposeof
sewagefrom dwellingsin the impact zone.

Solid Waste Services- NEPM Waste Management Limited collects and disposesof solid
waste from the communitieswithin the impact zone. NEPMservesthe Portland, St. Annand

St. Mary parishesand manages the disposal sites at Tobolski and Haddon. In the $ OT 1T 6 O
River Fallsimpact zone, approximately 12,19%g of solid waste is generated daily basedon
averagewaste generation rates for Jamaica.

Health Services- Theparishof St. Annis servedby one public hospital and 26 health centres.
ThesSt.! T T BayPublicHospitalis a Type B facility providing primary and secondaryhealth
careservices.OchoRioscommunitiesare servedby the following:

¢ st! 1 1 BEa@PublicHospital
1 OchoRiosand ExchangeHealth Centres

EducationalInstitutions - Thereare 11public schoolsfound in the impact zoneinthe - / %8 O
database. There are, however several privately operated schools within the area These
include mainly early childhood centres.

EmergencyProtection Services- TheSt.! T 1 Bagand Ocho Rios Police and Fire Stations
are the primary providers of policing and emergency servicesto communities within the
impact zone.

1.7 Cultural Heritage

Theparishof St. Ann has25officially recognised heritage and cultural sites, asdefined by the
JamaicaNational Heritage Trust. At least 5 designated heritage sites are located within the
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project impact zone. The Sandals$ O1 TRveDsite is located in an area of environmental
significancez the Ocho RiosMarine Park.

1 RoaringRiverGreatHousezis located 3.6kmsouth of the project site.

DraxHall Waterwheelz4.0km west of the project site.

1 32Market Street z birthplace of Marcus Mosiah Garvey,* A | A HidtANatiGnal Hero, is
located 4.6km from the project site.

1 st! 1 1B&y®ort z4km from the site.

1 St.AnnParishChurchz 4km from the site.

1 OchoRiosMarine Park Protected Area (ORMPPAYThe ORMPPAcovers approximately
133kni (13,385ha)and 13.5kmof coastline between Mammee Bay in St. Ann and
Frankfurt Pointin St. Mary (NEPA,2015).

1 $ O1 RiGe@rallsand Parkz 4.4kmfrom the site

1 Bob- A Ol Birth@laGez 37KmSWof the site

=

1.8 EconomicBaseline
1.8.1 Macro-Economy

Overallthe Jamaicaneconomyachieveda 4.6 per cent increasein RealValueAdded (GDP)in
2021relative to 2020, according to the P10OJ(2022). This growth was attributed to the
relaxation of Public Health and Social Measures (PHSM)associatedwith the Coronavirus
Disease(COVD-19) pandemic,which increaseddemand for goods and servicesin 2021.The
GoodsProducingsector, with an estimated value added of $196,895.2nillion, accountedfor
26.8% of GDP in 2021. Manufacturing and Construction were the most significant
contributors, averaging7.6%eachover the past 5 years.Mining & Quarryingcontributed the
leastat 1.5%n 2021 )Jower than the O A A GalvetageB-year contribution of 2.2%.

Labour Market z 2021saw improvements in the labour market, evidencel by increased
mobility and longer operating hours, which led to an expansionin businessactivity and
employment levels, according to the PIOJ (2022). The PIOJ further stated that
improvements were OB O D Ay feldxation of the Disaster Risk Management Act
protocols associatedwith the COVIBI9D AT AAT EA86

The Jamaicalabour force consisted of 1,357,70Qpersons in July 2022,an increaseof 2.2%
compared to October 2021 (Table 5-33). The labour force participation rate was 64.7%n
2022,up 1.300ver 2021 Malesaccountfor 53.5per cent of the total labour force and havea
participation rate of 70.5%Thenumber of femalesjoining the labour force in 2022increased
by 2.9%over 2021levels,while for males the figure was 1.6%.
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At the parishlevel, 2021data showsthe parishof St. Thomashad the highest poverty rate at
32.5%while St. Mary had the lowest at 9.4%. The parish of St. Ann had the ninth-highest

poverty rate in Jamaica.The D A O EpOverdy tate was 18.4%a 5.9%ncreasecompared to
2008.

Tourism Sector z In 2021 the Hotel and Restaurantindustry accountedfor 4.2%f* Al AEAAS O
Gross Domestic Product (P10J,2022). This represented a 36.4%growth compared to the
2020contribution, which declineddue to PHSMdue to the COVIBL9pandemicin 2020.Pre-
pandemic contribution averaged 6.1%annually. The sector earned US$2,095.Inillion, an
increaseof US$839.Imillion relative to 2020 and employed an estimated 96,933 persons,

the COVIBLY pandemic; however, earnings are still approximately 36.7%below the pre-
pandemiclevel, and 3.5%ewer personsare employed in the sector. Accordingto the World

in 2021was 18.6%(valued at US$ 2,725.0million). The tourism sector employs 96,933

persons, 7.8%of the total labour force; however, the combined travel and tourism sector
employs303,300persons,23.6%f * A A EofalAabdr force.

Agriculture, Forestry and Fishing z Data from the Rural Agricultural Development
254,486registered farmers in Jamaica.The parish of St. Ann accountsfor 10.3%with 26,157
registered farmers. Availableparish data on registeredfisherfolk indicated that the parish of

St. Annaccountedfor 5.2%f registeredfisherfolk in 2015.

Mining and Quarrying z The Mining & Quarryingindustry recorded a decline of 22.4%n Real
ValueAddedin 2021 relative to 2020and accountedfor 1.5per cent of Total GrossDomestic
Product (GDP) (P10J, 2022). Earnings for 2021were estimated at US$470.7million, an
estimated 10.8%lecreasefrom 2020earnings.

1.8.2 Micro andLocalEconomy

Tourism and Bauxite are the two primary industries supporting the economy of St. Ann.
Among the other economic activities in the parish are agriculture (traditional crops), cattle
farming and other industrial activities.

Local Tourism z Theresort areaof Ocho Riosis the main tourism centre in the parishof St.
Ann. Data showed that for 2020the resort town had an averagehotel room occupang rate
of 35.4%a declineof over 31%omparedto 2019pre-pandemicrates.
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Thesedrastic declines were due to PHSMmeasuresand travel restrictions implemented
during the COVIBL9pandemic.

Bauxite Mining z The primary bauxite operator in the parish of St. Ann is Noranda Jamaica
Bauxite Partners Il, a partnership between Noranda Bauxite Limited (NBL) and the
Governmentof Jamaica.Bauxite is mined in St. Ann, and the ore is transported to the Port
for drying and shipping to overseas refineries for processing into alumina Production
capacityis 5.4 million tonnes per annum.

1.9 LandUse

There are approximately 3,109 parcels in the 2 km buffer from the Sandals$ O1 TRtved
property. Thirteenland use categorieswere identified from satellite imageryand limited site
observations during socioeconomic surveys. These include cemeteries, commercial,
residential, educational, forests, grasslands hotels/resorts, manmade water bodies, mixed,
recreational, religious,roads, and shrub/woodland.

1.10 Public Participation

A socioeconomicsurvey/publicconsultation was completed to determine public perception
of 3 2 )plardSto obtain a beachlicenseand construct eighteen overwater villasin Mammee
Bay,St. Ann. Questionnaireswere administeredthrough personalinterviews. While personal
interviews are time intensive, they have the advantageof a high responserate and tend to
be more favorable for open-ended questions. The instruments used to collect the
information areincludedin the Appendix1.7

Consultationsalsoincludedinterviews with senior professionalsfrom:

National FisheriesAuthority (Ministry of Agriculture and Fisheries)
JamaicaFishermenCooperative Union Limited

St. Ann Municipal Corporation

TourismProduct DevelopmentCompany(TPDCo)x OchoRiosRegion
OchoRiosMarine Police

Port Authority of Jamaica

o gk wNPE

1.10.1 Marine Parkand Fisheries

Fishing Grounds- The main fishing grounds used by fishers vary, with many using multiple
areasalongthe North Coast,includingthe OchoRiosMarine Protected Area.

34



Some 27.7%f fishers reported fishing in the Mammee Bay and reefs off the coastin the
area, with an additional 7.7%reporting fishing in Mammee Bay and other areas. Other
popular fishing grounds are 3 A E THol®@03B%)St. ! T T Ba®Fishing Village (6.2%),no
special area (6.2%)and along the coast from Falmouth to Portland (4.6%).Forty-eight
percent (48%)of fishers reported being very satisfied or satisfied with the fishing grounds
they use, while 46%are either dissatisfied for very dissatisfied. One of the reasons for
dissatisfactionis the noticeable declinein fish stock.

Excursion Activities - 63%of excursion operators reported that they are satisfied or very
satisfiedwith the destinationsof their excursions,while 37%expresseddissatisfaction.

Project awareness was low, with 82.8%of the combined group of fishermen and
excursionistsinterviewed havingno knowledge of the proposed development.

Project Importance - Approximately 71%of fishers believe the project is important to very
important to tourism). A larger proportion of those who identified as excursionists(78.9%)

s s~ s =

excursionistsbelievethe project isnot important to the AT OT @a@isnd. O

Perceivedlimpacts (Fishers/Excursionists)- The perception amongthe fishing and excursion
community participantsis that the project will have positive economic impacts but negative
impactson the environment during construction.

Some 75%of participants believe that impacts on the fishing community during the post-
construction/ operations phase of the project will be negative, compared to 79.1%n the
construction phase.Similarly,65.5%believe impacts on coastaland marine resourceswill be
negative, as do 55.8%for water quality (down from 75.9%and 77% respectively, during
construction). The largest areas of positive impact in the post-construction/ operations
phase of the project are job opportunities (83.7%),stayover tourism (67.9%)and visual
aesthetics(54.9%).

Support for BeachLicense(Fisher/Excursionist)- Some57.6%of fishers support the license
while 34.5%oppose SRI being granted a beach license (Figure 6-7). Among excursion
operators, 68.4%support compared to 26.3%who oppose. All of those who fish and offer
excursionsare in support of the license.
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1.10.2 LocalBusinesses

Perceived Impacts During construction - 50%of respondents believe the project will
positively impact job opportunities for locals,local businessesand the local economy. Thirty
percent (30%)believe there will be positive impacts on residents in the community. Ten
percent (10%)believe there will be negative impacts on economic variables during
construction. 70%of respondents believe the project will negatively impact the fishing
community. A large majority of respondentsthink the project will have no impact on noise
levels(70%)yvisualaestheticsof the area(90%)traffic (70%)and heritage sites (90%).

Post-Construction (Operations) Impacts (Business) - Sixty percent (60%) of business
participants believe that job opportunities for locals will be positively impacted during the
post-construction phase of the project. Fifty percent (50%)perceive positive impacts on
stayover tourism and local businesseswhile 40%believe that hasimplications on the visual
aesthetics of the area will be positive. Respondentsbelieve that negative impacts on the
fishing community (60%) and coastal and marine resources (40%) will continue post-
construction during operations of the eighteen overwater villas. A large proportion of
respondents also believe that there will be no effect on severalvariables including noise
levels(90%)traffic (80%)and heritage sites (90%).

Busness/ D A O A Suipi®fdr Beach License- Forty percent (40%)of the ten business
operators interviewed supported the granting of the beachlicense,while two (2) individuals
(20%)id not support the same. The remaining personsdid not know or were unsure. The
personsunsupportive of granting the licensenoted that localsgenerallydo not benefit from

suchdevelopments.

The main point of general comments from a businesson the proposed project was that
localsA T T udu@llybenefit from these developments, but the operators should introduce
visitors to local attractions.

1.10.3 ProfessionalOrganisations

Project Awareness- Fifty percent (50%)of the professionalsinterviewed were aware of the
proposed development; 16.7%were made aware by political representatives, while the
others were informed via observationor developmentplans.

s Lo~ s =

tourism sector, the general belief was that the project will add to the tourism product, add
to the mix of accommodations, and diversify offerings. A third (33.3%)of professional
respondents believe the project is important to Mammee Bay and its environs, while 50%
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believeit to be somewhatimportant (Figure 6-8). Theremaining 16.7%vere of the view that
it isunimportant to the community.

PerceivedImpacts During Construction - Professionalparticipants perceivethat during the
project's construction phase, impacts will be positive for economic variablesbut negative
for the environment. 83.3%of respondents believe there will be positive impacts on Job
opportunities, local businesses/local economy) and Local Communities. In comparison,
83.3%of respondents believe there will be negative impacts on water sports, the fishing
community, andtraffic during the project's construction phase

Perceived Impacts Post Construction (Operations) - 100%of respondents indicated that
post-construction impacts on stayover tourism, job opportunities, and visual aestheticswill
be positive. Fifty percent (50%)believe impacts on water quality, coastal and marine
resourcesand water sports will be negativein the post-construction/operationsphaseof the
project.

Impact on Organisation - Approximately 67%of the respondents noted that the proposed
project will directly impact their organisation. It was recommended that some of the
negative impacts can be (or could have been) mitigated through better dialogue and
consultationssurroundingthe developmentandthe granting of the beachlicence.

Support for BeachLicense-66.7%of stakeholdersindicated they had no concernsregarding
SRIlobtaining a beach licence for the development. Thosewho had concerns stated that
there is a great probability of damageto the marine environment, some of which cannot be
corrected through remedial works. There were also concerns regarding what specific
remedialworks will be appliedto manageeffluent and waste.

1.10.4 BeachVisitors

Thirty-nine (39) visitors were interviewed at different locations - Mammee Bay, St. ! T 1
Bay,and OchoRios,all within the parishof St. Ann; additionally, visitors were interviewed at
White River, St. Mary. More than one-half (56%)of the respondentswere male. Ninety-five
percent (95%)of the visitors interviewed were 50 yearsold or less. The age group with the
highest representation was the 20-29 age group which accountsfor 46.2%of respondents.
Some23.1%vere in the 40-49 age group, while 20.5%were 30-39. Individualsunder tw enty
years (1820) accounted for 5.1%f the distribution. The remaining personswere 50 to 59
yearsold.

Project Awareness- Approximately 82%of the visitors were unaware of plans by Sandals
Resort International to develop overwater structures on the subject site. The individuals
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(18%who were aware of the development plans learned through social media, television,
other newssources,Ox I &fA T O Qwodked with Sandalsor are presently working on the
project.

s oL~ =

the proposed development is very important (61.5%r important to * A A Bdudsi O
sector. Themainreasonsgivenfor the D OT E ifnpo@aic@ to tourism included:

- Improve tourism product (32%)

- Generateforeign exchange(34%)

- Diversifythe tourism product

- Creationof jobs/Employmentopportunities

- Attract more tourists

- Onepersonbelievedthe OA A O AT Twil brfy bedefitthex AAT OE U6

Project Importance to Mammee Bayand environs - Projectimportance to MammeeBayand
its environs ranked lower than its importance to tourism. A combined 69.2%of visitors
believethat the project is veryimportant (51.3%9r important (17.9%o the area.Some23.1%
believeit is somewhat important, while 8%believe the project is not important to the area.
Thereasonsgiven for its lack of importance were the destruction of reefs/ natural resources
and the belief that the development will not benefit the locals. Reasonsfor believing the
project isimportant included:

- Improve tourism product (22.2%)

- Creationof jobs/Employmentopportunities (22.2%)

- Generaterevenuefor area

- Diversifythe tourism product

- Attract more tourists

- Welcomesdevelopmentbut prefers natural developments
- Developmentof the area

- Dependsonif the peoplein the areabenefit

- Addsto beauty

- Increasepopularity of area

Perceived Project Impacts During Construction - The perception among visitors is that
project impacts during the construction phasewill be mainly positive for job opportunities
(76.9%pnd the local economy (53.8%)Approximately 54%of visitors believethat the project
will be negative for water quality, coastal and marine resources, and traffic during
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construction. Water sports and the fishing community are believed to be negatively
impacted.

Post-Construction (Operations) Impact - Perception of project impacts post-construction/

during operations show similar trends to perceived construction impacts. Over 87%of

visitors believe the impact on job opportunities will be positive, with 74.4%expecting a

positive impact on stayover tourism. A large proportion of respondents also believe there

will be positive impacts on the visual aestheticsof the area. A smaller percentage (56.4%)
believesthe project will positively impact local businessesand residents. Some 31%believe
the impact on traffic will be negative,while 28.2%nd 25.6%believethe impact on the fishing

community and coastal and marine resourceswill be negative. The majority believe there

will be no impact on heritage sites.

Impact on Vulnerable Groups- Approximately 57%of the visitors interviewed noted that the
development will not affect any particular group from their community or Jamaicawithin
the operations phaseof the development. Notwithstanding this, a significant percentage of
the visitors believed that the development, when in operation, will impact group(s) and
Jamaicans.The fishing community is the group expected to be most impacted by the
development. It was alsobelievedthat the operations of smalltourist establishmentswill be
negativelyimpacted, and the individualswill be dislocatedfrom the site.

Support of Beach License - Most visitors supported the development, noting that it will
provide jobs and much-needed revenue for businesseslt was, however, noted that there
has been poor communication with residents and steps should be taken to ensure that
locals benefit from the project. With this said, approximately 95%of the visitors supported
the granting of a BeachLicencefor the development.

1.11 Impact Assessmenif Overwater Suites

An assessmentof present and potential impacts identified during the field study of the
3 AT A# D16 IRFedMammee Bay resort was carried using the Rapid Impact Assessment
Matrix (RIAM) (SeeRIAMMethodology by Pastakiaand Jensen1998.

Theassessmentonsideredimpactsassociatedwith the following phasesof the project:

1. Baselineimpactsobservedat the time of the site visit (i.e., impactsidentified without
eighteen overwater villas). It isimportant to note that the baselineconditions reflect
the state of the site, which was under construction at the time of the visit.

2. Impacts before and during the construction phase of the eighteen overwater villas
(without andwith mitigation)
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3. Impactsduring the operational phase
4. Impactsfrom decommissioningof the overwater structures

1.11.1 Baselinelmpacts z Without eighteen Overwater Villas

The baselinecondition reflects the site condition at the time of the survey,during which the
construction activities related to the renovation of the hotel and associatedinfrastructure
were underway. Theresultsindicate that out of the 30 components, 18have negative scores
(RV),1positive and 11neutral (i.e., not applicablein the project's current phase).

The negative valuesreflect the impact of construction on the coastal environment at the
time of the field survey. Therange values(RV)assciated with the biophysicalimpactsrange
from slightly negative (-1)to negative (-2). Most of the negative valuescan be attributed to
the site's lack of proper stormwater managementand sediment control practices Negative
impactsinclude:

1 Lackof proper stormwater managementon the construction site (P/C1)

1 Impact on water quality due to elevated total suspendedsolids (TSS)and turbidity in
coastalwaters due to improper sediment control measures(P/C3),aswell as moderately
high nutrient levelsin coastalwaters (P/C4)

1 Minor to moderately high concentration of faecalcoliform in coastalwaters (P/C5)

1 Minor to moderately high risk of construction—related accidents (oil/chemical spill) or
improper storage/disposal)(P/C7)

1 Minimal negative impacts attributed to noise (P/C8 and emissions (air quality P/C9
generated by heavymachineryat the construction site

Negative ecologicalimpacts stem from habitat alteration of wooded areasin and around the
site, the introduction of invasive species (landscging) and the resultant effects on the
associatedflora and fauna:

From a social/culturalperspective,the baselineconditions observed at the time of the site
assessmentreflect the negative perception of impacts on natural resources and visual
aestheticson and surrounding the Sandal'sconstruction site. A positive socialimpact of the
baseline condition (i.e., at the time of the survey) can be attributed to employment
associatedwith the construction of the Sandal'sresort.
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1.11.2 Preconstruction and Construction Impacts

Of the 30 components, 23 are negative, 2 are positive, and 5 are neutral/no change or not
applicable. Preconstruction preparations, including staging areas for materials and
equipment, are expected to have negative impacts attributed to habitat alteration or
destruction and increasedrunoff into coastalwaters. Impactsrelated to pile driving and the
construction of overwater structures are considered concurrently, as these impacts are
cumulative in nature.

The construction of overwater structures, along with landside construction, will
permanently impact the coastal habitat, altering the coastal ecosystem'snatural dynamics
These alterations can lead to a loss of critical habitat, disturbance of water flow, and
changesin speciescomposition within the ecosystem.

The construction of overwater structures canresult in the destruction of seagrassbeds and
other critical habitats, including patch reefs in the vicinity. Thesehabitats are essertial for
the survival and reproductive successof many marine species,including fish, turtles, and
crustaceans.The loss of these habitats can result in a decline in the populations of these
species,which canhavea cascadingeffect throughout the ecosygem.

In terms of social/culturalindicators, the negative impacts during the construction of the
eighteen overwater villasare attributed to the temporary effect on public perception of the
impacts on the site's natural resources and accessto the site. Negative social impacts
include:

Landuse

Strainon community servicesand infrastructure
Perceptionof Riskand Safety

Perceptionof Natural Resourceqdegradation)
VisualAesthetics

Traffic (land)

= =4 4 4 -4 2

Positive impacts are attributed to job opportunities during the construction phaseand the
positive "spillover" into neighboring communities.

1.11.3 Impactsof eighteen Overwater VillasDuring Operations

The operational impacts of the SandalsDR eighteen overwater villas need to be carefully
monitored and managedto minimise their negative impacts on the environment and local
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community. Proper waste management,efficient use of resources,and responsibletourism
practicescanhelp to mitigate these impactsand promote sustainabledevelopment.

Physicallmpacts

Stormwater management - Lack of or improper stormwater managementon land could
direct runoff directly into coastalwater leadingto increasedTSS/turbidityand smothering of
seagrasses.

Stormwater management(overwater structures) - Hard surfacesand use of rain gutters on
eighteen overwater villas can potentially have negative impacts on nearby seagrassbeds
during heavy storm events when a large volume of freshwater enters the seafrom rain
spouts, causinga significant decreasein salnity in the surrounding waters. Seagrassbeds
are sensitiveto changesin salinity, and a suddendecreasein salinity can stressand damage
the seagrass, potentially leading to mortality. In addition, rainwater runoff from the
eighteen overwater villas could contain pollutants such as oils, chemicals,and wastewater
that may negatively impact seagrassbeds and associatedfauna. Thesepollutants can also
contribute to algalblooms and mortality events.

Waste Management Increasein solid waste generated by resort/guests(P/C7)

Thehigh-end luxury amenitiesand servicesprovided in the villascanresult in large amounts
of waste generated from food, packaging(single-use plastics), and other materials. If not
managedproperly, this canleadto pollution and negativeimpactson the environment.

Ecologicallmpacts - Theconstruction and operation of the Sandalseighteen overwater villas
have raised concerns regarding their impact on the surrounding marine ecosystem.
Ecologicalimpactsassociatedwith the operation of eighteen overwater villasinclude:

1 Terrestrial:Habitat destruction, fragmentation, and alteration (altered microclimate)
Terrestrial:Lossof biodiversity (landscaping,exotic & invasivefloral species)
Terrestrial:Lossof biodiversity (migratory avifauna,other fauna)

Marine: Shorelinealteration/habitat degradation (turtle nesting grounds)

Marine: Impact of water quality degradation, sedimentation, and eutrophication on
marineflora/fauna

1 Marine: Lossof seagrasqshading)

= =4 =4 A

Cultural and Economic/Operationallmpacts

The operation of the villascan haveimpacts on the local community, particularly in terms of
employment opportunities and socialdynamics.Impacts associatedwith the operations of
the eighteen overwater villasinclude several factors related to the dayto-day functioning of
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the villas and their impact on the environment and local community. One of the main
operational impacts is the increaseddemand for resourcessuch as water and energy. The
villas are air-conditioned and have severalluxury amenities requiring significant amounts of
electricity and water. This can strain the local infrastructure and resources, negatively
impacting the surrounding environment and communities.

Positivesocial/culturaland economic/operationalimpacts canbe attributed to:

LandUse

Perceptionof Riskand Safety

Perceptionof Amenitiesand Services

UserLevelof Satisfaction

VisualAesthetics

Employmentand Income

BusinessOpportunities derived from salesby localand international entities
1 CommunityDevelopment

= =4 8 48 -8 4 -9

Negative social/cultural and economic/operational are minimal and can be mitigated by
implementing appropriate rulesfor guests.

1.11.4 DecommissioningOverwater Structures

The decommissioningof eighteen overwater villas, suchasthose at SandalsJamaica,could
haveseveralecologicalimpacts, both positive and negative.
Positive impacts

1 Preservation of marine ecosystems Overwater villas can cause damage to marine
ecosystems primarily seagrassbeds and patch reefs, due to construction, maintenance,
and daily use. Decommissioninghem would help preservethese fragile ecosystemsand
the marinelife they support.

1 Reduction of pollution: Overwater villas often come with motorised watercraft and
other amenities that can contribute to water pollution. Decommissioningwould help
reducepollution in the surroundingwaters.

1 Habitat restoration: Removing the overwater villas could provide an opportunity for
habitat restoration, including the replanting/regrowth of seagrassbeds and restoring
damagedpatch reefs.

Negativeimpacts
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1 Economic impacts. Overwater villas represent a significant source of revenue for
Sandals Decommissioningthem could result in economic impacts, including job lossand
reducedtourism revenue.

1 Waste removal: The removal of the overwater villas would require the disposal of
materials,including concrete, metal, and other construction materials. Thisprocesscould
resultin environmentalimpactsif proper disposalmethods are not followed.

1 Changeso the landscape Theremoval of the overwater villascould significantly change
the locallandscape which could impact the area'saestheticappeal

Overall, the ecological impacts of decommissoning overwater villas would depend on
various factors, including the extent of damage to the marine ecosystem (e.g., post-
hurricane) and the plans for habitat restoration and waste disposal. Nonetheless, the
potential positive impacts on marine ecosystens and the reduction of pollution would
outweigh the negativeimpacts.
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1.11.5 Alternative Locationfor Overwater Suites

Thedocument presentsseveralalternative scenariosfor the development project:

No-action alternative: Thisalternative servesasa comparisonpoint to assessother options.
It involves not proceeding with the construction of eighteen overwater villas and only
focusingon the ongoing renovationsat the Sandals$ O1 TRi&e@location. Thismaintainsthe
existing natural and built environment of the resort without adding overwater suites. While
it avoidspotential environmental impacts, it also meansmissingout on the unique features
offered by overwater villas.

Alternative Location: To reduce negative impads, particularly seagrasdoss, the suggestion
is to position the overwater villas on the western part of the property, where an existing
pier is located. Thiscould potentially lessenharm to seagrassbeds, though negative effects
on water quality, marine, andterrestrial ecosystemswould still exist.

Ondand villas instead of eighteen overwater villas: An alternative approach proposes
constructing luxury beachfront villason land, offering views, private pools, and direct beach
accesswithin lush garden surroundings. While this maintains a natural environment and
provides a high-end experience, it won't offer the premium rates charged for overwater
suites.

Over-water structures: The proposed project involves building eighteen overwater villas,
impacting existing seagrasseds.

1.12 Environmental Impact & Mitigation

The subsequent sections discussimpacts identified in the study and suggest mitigation
measuresintended to reduce or counteract notable impacts before construction, during
construction, and throughout the operational phasesof the project.

1.12.1 Mitigation: Pre-Construction Phase
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Environmental | Potential Pre-construction Impacts Mitigation
Concerns
1. Habitat alteration la)Avoid removing existing vegetation.
Staging areas near the beach may _
. 1b) Establishbuffer zones or setbacksto protect
require further removal of coastal - : L
, , remaining coastal vegetation and minimise
veggtatlon, which has already 'been disturbance.
partially cleared. This may contribute
to increase runoff and increased| 1lc)Promote the useof erosioncontrol techniques,
turbidity in the inshorewaters. such as revegetation or erosion control mats, to
stabilise the cleared areas and prevent further
erosion.
1d) Incorporate coastal garden principles in the
development design to assistin reducing possible
high volumesof surfacerunoff into the sea.
2. Runoff/ Stormwater management 2a) Erosion control measures Implement erosion
Coastal control techniques,suchas establishingvegetative
and Dustcontrol cover or erosion control blankets, to prevent soil
ecosystens . . 0P
erosionin and around staging areas.
(Terrestrial 2b) Implement dust control measuresfor relevant
and Seagrass)

air emission sources, such as vehicles traversing
paved and unpaved roads, and stockpiles. Some
potential mitigation actionsinclude:

I Wetting of roads: Regularly wetting the roads
with water or usingdust suppressantso minimise
dust generationfrom vehicletraffic.

9 Covering of stockpiles: Use covers or tarps to
prevent dust emissions from stockpiles of
construction materials.

3. Water pollution from pre-
construction activities

3.Develop and implement a spill prevention and
response plan to minimise the risk of water
pollution incidents. Thisplan should include proper
storage and handling of materials, as well as
protocols for containment and cleanup in case of
spillsor leaks.
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Environmental
Concerns

Potential Pre-construction Impacts

Mitigation

4. Seagrasgemoval and
fragmentation due to pile driving

1. Prioritise the avoidance of seagrassbeds
whenever possible by adjusting the deployment
of the barge (e.g., placement of stabilisation
spuds in sandy areas), crane and other heavy
equipment.

2. Consideralternative low-mpact,
construction methods that minimiseor eliminate
the needfor pile driving (e.qg., for installation of
nearshorepiles, considerusingthe cranefrom
shore).

3. Implement seagrass transplantation or
restoration efforts to offset the impacts of
seagrass removal and promote recovery of
seagrass habitats. (See # 2 in Construction
Impacts/Mitigation)
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1.12.2 Mitigation: Construction Phase

Environmental
Concerns

Potential Impacts During Construction

Mitigation

Coastal
ecosystem

(Seagrass)

Construction:
1) Lackof stormwater and sediment
control at the construction site
In the absence of stormwater
management and sediment control,
runoff from storm events transports
fine sediments, associated
contaminants, and nutrients into
coastal waters, resulting in increased
turbidity that can negatively impact
water quality and contribute to
smothering seagrass,and deteriorate
the status of the seagrassmeadows.
Thisessentialcoastal ecosystemneeds
to be managedand protected.

2) Damageto seagrasshedsand
seafloor during construction.
The installation of pilings for the
overwater structures will cause
unavoidableloss of seagrass(~100150
m? and disturb the sedimentsin the
project area. This will result in turbid
conditions which, if not mitigated, can
decrease light availability across the
seagrassbeds, and further contribute
to smothering seagrassbeds adjacent
to the project site.

The presenceof a deck barge, landing
craft, boats and other heavy
equipment required for the installation
of pilings posesa risk of inadvertently

Construction:

la)lmplement stormwater managementand
sedimentcontrol measuresimmediately.

Install CatchBasinsand Inlet Filters: Catchbasins
and inlet filters are designedto capture sediment
and debris from stormwater runoff. Theycan be
installed in parking lots, streets, and other areas
that are exposedto stormwater.

1b) Use pervious surfaces throughout the resort
to minimisedrainagetoward the coast.

1c) Prevent direct de-watering into the beach
area.

1d) Sediment control during the installation of
piles(e.g.,sedimentcurtains).

2a) Seagrassrelocation plan would call for the
transplantation of seagrassthat would otherwise
be destroyed during piling installation (See
Appendix 11.8 An estimated ~100150m? (to be
confirmed during construction) of seagrasswould
have to be transplanted to designated recipient
site(s) in the project's vicinity.

2b) It is advisable to employ a low-impact
technique for installing pilings to minimize harm
to the seagass surrounding the pilings and
enhancethe likelihood of regrowth.

2c) Deployment of silt curtains around the project
site during the piling process is essential to
mitigate the effects of sedimentation on adjacent
seagrasdeds.
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Environmental
Concerns

Potential Impacts During Construction

Mitigation

damaging seagrass areas in the
shallow inshore waters due to
grounding or scouringof the seafloor.

3) Damage to the marine flora and
fauna resulting from accidental
spills.

The presence of heavy machinery in
coastal waters during construction
presents a risk of fuel or oil spills over
seagrass areas. Petroleumbased
products can damage seagrass beds
causing mortality due to smothering,
fouling, poisoning, destruction of
habitat, kill-off of fauna that use
seagrass beds as nursery grounds,
contamination, and introduction of
mutagenic  substances into the
ecosystem.

3) Adaptive management strategies that ensure
that the barges and associated equipment are
properly anchored at depths that prevent
scouringof the seafloorand seagrasdeds.

3a) Implement an Oil Spill Protocol to ensure
preparednessand response capacity to oil spills"
Spill kits should be kept at storage sites and on
barges,whereverthere is potential for fuel spills.

3b) Ensurethat barges, boats, decks, and heavy
equipment usedduring construction are in agood
state of repair, to prevent oil, fuel, or hydraulic
liquid leaks or spillsinto coastal waters and onto
seagrasdeds.

3c) Train and sensitise work crews to the
importance of seagrassbeds and how to identify
activities that can have deleterious effects on
seagrassbeds and associatedfauna, and how to
prevent these.

1UNEP Oils (Hydrocarbonsittps://www.unep.org/cep/oilshydrocarbonsAccessed August 16, 2022.
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Environmental
Concerns

Potential Impacts During Construction

Mitigation

Turtles

4) Loss of turtle nesting grounds
during Phasell of the project.
The proposed overwater structures

pose a risk to the existing nesting
hawksbill population and their nesting
habitat, during the construction and
operational phases.

The installation of  overwater
structures represents a permanent
alteration of the habitat which may act
to deter female turtles from returning
to neston the SDRbeach.

The presenceof this equipment, along
with the noise during operation of the
equipment and the increasedtraffic on
the beach, has the potential to deter
returning hawksbill turtles from
entering the area and coming up onto
the beachto nest.

Any debris left on the beach can
become an obstacleto a nesting turtle
while exiting or returning to the water.

4a) Avoid construction activities on the beach
areaduring breeding season(April- June) so that
returning turtles are not deterred from returning
to their beach.

4b) Hawksbill Turtles are critically endangered
and as such, every measure should be taken
during construction to protect their habitat and
its surroundings.

4c) Workers need to be sensitised to the
hawksbill turtle's critically endangeredstatus and
given clear direction on what activities should be
avoided in order not to interfere with nesting
turtles.

4d) Work with the White River Watershed & Ocho
Rios Marine Park and NEPA to implement
necessarymeasuresto protect Hawksbill turtles
and their breeding grounds on the SDR beach
(i.e.,remove all debris, use proper lighting).
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Environmental
Concerns

Potential Impacts During Construction

Mitigation

Other fauna

6) The proposed development
footprint will impact all fauna that
actively use the area as a habitat,
feeding and nesting grounds.

6a) Do not remove any trees, instead integrate
existing vegetation into the landscape.

6b) Use of native flora that attracts endemic
avifauna.

6¢c) A landscape plan that integrates habitat
restoration can minimise habitat fragmentation,
provide feeding grounds for resident and
migratory birds, and corridors for bats.

6c) Develop programs for tourists to learn about
coastal conservation (e.g., seagrass and coral
restoration, turtle monitoring, learning about
Jamaicanavifauna).

Flora

7) Theuseof the two areasfor staging
and storage is likely to negatively
impact the A O A AiGdversity. It is
possiblethat the action could result in
a complete loss of existing biodiversity
within the two areas. Thiswill impact
all existing vegetation and the habitats
they create for the local fauna that
dependon the vegetation for food and
habitat.

Theremoval or significant modification
of the two staging/storage areas
would also impact the ecosystem
servicesoffered by the existing floral
biodiversity.

The intrinsic value or presenceof the
species lost would be impacted
significantly basedon the utilisation of
the two areas.

1 Negativeimpactsfrom the lossof
specifickey species.

7a) Avoid clearcutting and development where
possible.

7b) To maintain some of the ecosystemservices,
the development plan should incorporate
existing vegetation into their landscapingplans,
specificallymaintaining and adding native species
to replacewhat was previouslyat the site.

7c) The developers can add native species that
are functional and aesthetically pleasing to
mitigate the lossof speciesduring development.
7d) Areaswithin the site or in the vicinity of the
site can be selected as areas to rehabilitate or
facilitate the planting of native key speciesbased
on what is estimated to have been present within
the site prior to this and previousdevelopments.
7e) Replantnative vegetation that may have been
removed during construction to re-establish
natural corridors that attract fauna (e.g., avifauna,
bats).
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Environmental
Concerns

Potential Impacts During Construction

Mitigation

1 Ecologicaldisruption is causedby
the removal of someor all the
vegetation.

1 Habitat degradation, fragmentation,
or loss.

Water Quality

IncreasedTurbidity, potential fuel spills

Use turbidity screens/curtainsduring pile driving
and construction; keep equipment in good state
of repair to prevent minor spills; establishcontact
with Coast Guard to address medium to large
spills.

Hydrologyand
drainage

Site runoff following rainfall or other
precipitation events can carry
sediment, nutrients, and pollutants
from the land surface into coastal
waters.

Implement best managementpractices(BMP)
suchas:
l.Incorporate coastal garden principles in the

development design to assist in reducing
possiblehigh volumesof surfacerunoff into the
sea.

2.Installation of rain gardensand greenroofs to
capture and absorbrainfall
3.Usepermeable pavementto allow rainwater to

infiltrate into the ground rather than running
off into nearbywater bodies.

Noise

Increasednoise levelsduring operation
of heavyduty equipment, dredging
and pile driving.

Communicate with neighbors regarding noise
events. No construction activities outside
prescribedhours.

52




Environmental
Concerns

Potential Impacts During Construction

Mitigation

Air Quality

Heavymachineryduring the
construction phaseto transport
building materialswill increasePM10
levels.

Stockpilesof building materials
created for construction.

. Wet roadwaysto reduce PM10levels.

Usecoversor tarps to prevent dust emissions
from stockpilesof construction materialsto
reduce PM10.

. Ensureall vehiclesworking at the site are

appropriately maintainedto minimisethe
emissionof soot/smoke.

Needfor Site management:

1.Construction site inspections. Conductregular
inspections of the construction site to ensure
compliance with mitigation measures and
identify any potential issues or areas that
require additional control measures.

2Worker training: Provide training to
construction  workers regarding  the
importance of dust control and proper
handling of materials to minimise fugitive
emissions.

3. Community engagement Engage with the
local community and provide information
about the construction activities, potential
impacts, and mitigation measures being
implemented. This will help address any
concerns and  ensure transparency
throughout the construction process.

Coastal
Dynamics

No impact
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1.12.3 Mitigation: PostConstruction/OperationalPhase

Environmental
Concerns

Potential Impact During Operational Phase

Mitigation

Seagrass

1) Overwater structures will limit the amoun;
of photosynthetically available radiation (PAR
which can negatively impactthe primary
productivity of seagrass beds and the diversit
of marine organisms that depend on thg
seagrass for food or habitat. Permanen
shading may contribute to the post
construction decrease in seagrass sho
density and cover.

la) Seagrass relocatio and restoration
plan close to the site may provide a
opportunity to offset the loss of seagrasg
from the project site.

1b Mitigation measures such as thg
installation of transparent materials (e.g.
along the walkways) that allow light to
penetrate, can be implemented to
minimise the impact of shading or
seagrass.

Turtles

2) Installing overwater structures will
permanently alter the habitat which may
deter female turtles from returning to nest on
the Whitehouse beach.

In addition to habitat alteration and
degradation, increased noise and lights fror
the overwater structures, and increasec
number of visitors walking along the turtle
nesting area, all represent increased threat t
the nesting turtles, and consequently, to the
longterm success and survival of the
Whitehouse hawksbill turtle population.

2a) Hawksbill Turtles are critically,
endangered and as such every measur
should be taken during operation to
protect their habitat and its surroundings.

2b) Seaturtle friendly lights should be

used on the buildings on the beach.

2c) Resort staff and touristsneed to be
sensitisedto the hawksbill turtle critically
endangered status and given clear
directions on what activities should be
avoided to not interfere with nesting
turtles.

2d) Collaboate with the White River
Watershed Committee & Ocho Rios
Marine Park/NEPA/UWIto implement a
longterm  monitoring  program  for
Hawksbill turtles, and all necessar
measures to protect Hawksbill turtles ang
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Environmental

Potential Impact During Operational Phase Mitigation
Concerns
their breeding grounds on the SDR beach
Regular inspection of grey water/sewagg
Possible release of pollutants due to ruptured inoi '
Water Quality p p drainpipes especially before and afte

sewage/wastewater pipes

storm events. Flush pipes before storn
events.

Hydrology and
drainage

Lack of Stormwater management (land)} Lack
of or improper stormwater management on
land could direct runoff directly into coastal
water leading to increased TSS/turbidity an
smothering of seagrasses.

Lack of proper stormwater management
(overwater villas): Thehard surfaces and use
of rain gutters on overwater villas may
potentially have negative impacts on nearb)
seagrass beds during heavy storm even|
when a large volume of freshwater enters the
sea from rain spouts.Amid intense rainfall,
substantial amounts of freshvater can flow
into the sea, possibly resulting in a notabl
reduction of salinity in the nearby waters
Seagrass beds are sensitive to changes
salinity, and a sudden decrease in salinity c;
stress and damage the seagrass, potential
leading to mortalty. In addition, rainwater
runoff from the overwater villas could contain

Stormwater management (land)

1.

Use of vegetated buffers throughout
the property and along the shoreline
to capture and filter runoff.

Install rain gardens as part o
landscaping to capture and absorl
rainfall.
Use of permeable pavement to allow
rainwater to infiltrate into the ground
rather than running off into nearby
water bodies.

Stormwater management (overwater
villas): The potential negative impacts
of rain gutters on seagrass beds durin
storm events can be mitigated by
proper management practices anc
ensuring that any runoff is properly
treated before release into coasta
waters. Mitigation could include the
use of measures to reduce the volum
of freshwater entering the sea from
rain spouts, such as capturing an
storing rainwater for  watering
gardens,and ensuring that any runoff
is properly treated before entering the
sea. Sandals could also work to redud
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Environmental |  potential Impact During Operational Phase Mitigation
Concerns

pollutants such as oils, chemicals, arn the use of chemicals and othe
wastewater that may negatively impact pollutants on the property to minimise
seagrass beds/fauna. These pollutants can al the impacts of runoff on nearby
contribute to algal blooms and mortality seagrass beds and other marin

events. ecosystems.
Noise No impact
Coastal .
: No impact
Dynamics

1.12.4 Monitoring Plan

The main objectives of this Environmental Monitoring Plan (See Section SMONITORING
PLAN areto:

72 Minimisethe effects of the construction and operation of the project on the Physical,
Biologicaland Socioeconomicenvironment.

72 Complywith the regulatory and legislativerequirements.
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2 INTRODUCTION

Jamaicais one of the most recognised tourist destinationsof the Caribbean and Sandalshas
been the industry leader providing luxurious accommodationsfor its patrons. The Sandals
ResortsInternational (SRI)group of companiesintends to construct overwater suitesin the

vicinity of the boundary between Phasesl and Il at 3 AT A$\O 16 IRFedDMammee Bay, St.

Ann.

Thedevelopmen proposalincludes18 overwater suites, pylonsand a supporting boardwalk

carrying utility pipes. The NEPAhas requested that an Environmental Impact Assessment
(EIA) be carried out. Appendix 1 contains the approved Termsof Reference(TOR)for the

Environmentallmpact Assessmeni{EIA).

Thestudy areafor the ElAis an arc extending 1km south, eastand west of the proposed site
and adjacentcoastalareasFigure 2-1 Thisstudy areais sufficient to capture the variousland
usesand key coastalresources.

Legend
& StdyArea

20 WateRSuite sk e

FIGURE2-1: LOCATIONSANDALSDUNNG RIVEROVERWATERSUITES

The EIA included a literature review and fieldwork to establish baseline conditions and
identify potential impacts (positive and negative) that might be associatedwith the project.
TheElAassumeghat a snapshotof data collected along with aliterature review will provide
sufficient information on the areato inform the impact analysis.While this assumptionmay
be reasonablefor normal conditions, it will not be representative of extreme conditions
associatedwith natural hazards.
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2.1 Location

Sandals $ OT TRv® is located at Mammee Bay in the Parish of St. Ann. The proposed
development is located at Lot 1 Part of Mammee Bay, St. Ann, registered at volume 1542
folio 444. The site is approximately 7 km west of Ocho Rios,4km eastof St.! T T Bagand
2kmnorth of Steer Town. Mammee Bayis characterisedby multiple land use activities such
as residential, resorts (including suites), commercial and offices. The eighteen overwater
suitesare part of the SandalsMammee Phaseldevelopment, Formerly Jewels$ O1 R&ed
This section of Mammee Bay has a cluster of resort or resorttype activities which
complimentsthe proposeddevelopment.

2.2 Needfor the Project

Source reports state that more than 200 resorts worldwide offer some type of

accommodaions over the water®. Overwater suites provide an idyllic accommodation with

the ultimate oceanview, allowing visitors to immersein the seascapewithout actuallybeing
at sea.Theseamenities play a role in expanding the variety of accommodationsavailable
within the hospitality sector. The construction of overwater villas aims to cater to the

substantialdemandnoted at Sandals$ O1 IR&eband SandalsSouth Coastat White House
and within the broader regional scope. While these sought-after destinations were
previously accessibleonly by travelling great distances,their availability in the Caribbean
offers another avenueto enhancethe island'sappeal

2.3 Profile of the Proponent

Since 1981, Sandals Resorts International has been leading the Caribbean allinclusive
industry by offering guests more amenities,luxury, innovations, and choicesthan any other
beach resort. Their resorts are located along some of the most sought-after beaches
including destinations such as Jamaica, the Bahamas, Saint Lucia, Grenada, Barbados,
Antigua, Curacao,and Turks & Caicos.Fom the most enchanting couplesonly retreats to
exhilarating family vacations,3 AT A&lldncuiveresorts are driven by a shared vision: an
unwaveringcommitment to excellenceand a pledgeto surpassexpectations.

2 https://www.overwatersuites.net/overwater-suitesin-thecaribbean
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2.4 Needfor the EIA

The proposed development is located within the boundariesof the Ocho Rios Marine Park
Protected Area(ORMPPAJn the vicinity of two dive sitesidentified in the Draft Zoning Plar?
(Figure 2-2). The site's location falls within a broader area proposed for designation as a
conservationzonein the draft zoning plan (Figure 2-3).

Ocho Rios Marine Marine Park

“Mastegs By

Protected Area JAMAICA

& Q/”{(’
‘ o, :ﬁj.'l;l" y =
0" £25:2.5 5 Kilometers'< 50 100 200 Meters
Legend
[ OverwaterStructures
ConservationZone _—
patial Reference
Ocho Rios Marine Protected Area RES:JAD 2001 Jamalca'Grid
iy GCS: GCS JAD 2001
[ ] SeagrassArea Datum: Jamaica 2001
Projection: Lambert Conformal Conic

FIGURE2-2: THE PROPOSED DEVELCEMT IS LOCATED WITHITHE BOUNDARIES OMHE OCHO RIOS MARINE PARK
PROTECTEBAREA(ORMPPA)

3 National Environmentand PlanningAgency,Draft OchoRiosMarine ParkProtected AreaZoning Plan20152020.
January2015.
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- Jet Ski Launch Site
—— Ship Channel
No Wake Zone B 1526724 20°N [
E Ocho Rios Protected Area & TT‘MS 2
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| Parish Boundary

Data Sowrce: National Enwirorment and Planning Agency
Frepared by. Protected a?leeas Branch, Revised January 8 2015
1

T L Ocho Rios Marine Park Protected Area v * G
Projecton: Lambert Conformal Conic = = . N, 3 -
ey e Preliminary Draft Zoning Plan National Environment

and Planning Agency

FIGURE2-3: ORMPPADRAFTZONINGPLAN

The extent of the seagrassin the project footprint represents an area covering ~4.1 ha
(41,00 mA). It is estimated that ~0.14ha of seagrass will be impacted directly during the
piling installation and the overwater suites construction. Additionally, there will be indirect
impacts due to shadingand other consequencedinked to overwater structures during the
operational period.

3 LEGISLATIONNDREGULATORZONSIDERATION

Thereare 13 legal instruments, 4 Policy Initiatives and 9 International Conventionsrelevant
to this project (Error! Not a valid bookmark self-reference)).

The Natural Resources Conservation Authority (NRCA) Act is the primary legislation
providing the regulatory framework for activities affecting the environment. The NRCAAct
is executed by the National Environment and Planning Agency (NEPA). Instruments of
particular relevanceto this project that fall under the NRCA/NEPAramework include: The
Beach Control Act, Wastewater and Sludge Regulations, Air Quality Regulationsand the
Permitsand LicencesRegulations.
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Other Legal instruments include the Town and Country Planning Act, Town and Country
Planning(St. Ann Parish)Confirmed DevelopmentOrder, National Solid Waste Management
Act, the Port Authority Act and the Parish Councils Building Act. Policy Initiatives of

particular relevanceinclude the Protected Areas System Master Plan, Policy on SeaGrass
Bedsandthe WetlandsPolicy.

Thelnternational Treatiesand Conventionsto which Jamaicais a signatoryinclude:

1 Conventionfor the Protection and Development of The Marine Environment of the
Wider CaribbeanRegion (CartagenaConvention)

1 Protocol Concerning Pollution from LandBasedSourcesand Activities (LBSProtocol)
2010

1 Protocol on SpeciallyProtected Areasand Wildlife (SPAWProtocol 2000)

Conventionon BiologicalDiversity 1993

1 The Protocol ConcerningCooperation and Developmentin Combating Oil Spillsin
the Wider CaribbeanRegion (Oil Spilks Protocol 1986

=

61



TABLE3-1 LAWY REGULATIONSPOLICYINITIATIVES ANDNTERNATIONAENVIRONMENTAICONVENTION#\PPLICABLE TO THE PRETT

National Laws/Regulations

Ministry/ :
Instrument Y Scope Relevanceto Project
Agency
The Act deals with issuessuch as accessto the
shoreline, and rights to fishing and public
BeachControl Act, 1956 NEPA recreation and any future development of the land | The Port and Harbour facility will need to
(amended2004) adjoining the foreshore. Framework for licencing | applyfor abeachlicence.
of coastalworks and encroachmenton the floor of
the sea.
EndangeredSpecies Deals with the protection, conservation,
(Conservationand NEPA management and regulation of trade and related | The location is possibly located to a turtle
Regulationof Trade)Act, matters for endangered wild fauna and flora | nestingsite
2000 species
Legal framework for the sustainable _ _ _
L . . . Some habitat loss is expected from this
Fishingindustry Act 975 | MOAF management of Fisheriesresources (species project
and habitat)
The Act establishes the Jamaica National
_ _ Heritage Trust which has responsibility inter | The JNHT must be notified should any
Jama|caNat|onaI INHT aliafor promotion and reservation of national | buildings, monuments and artifacts of
Heritage TrustAct 1985 . . .
monuments and anything designated as | heritage valuebe encountered
protected national heritage
St.Ann
LocallmprovementsAct, | Municipal Developer to deposit relevant plans with

1914

Corporation
(SAMQ

Governsthe subdivisionof landsislandwide.

SAMC




CrownProperty (Vesting)
Act 1960

NationalLand
Agency(NLA)

An act to provide for the vesting of Crown
Lands in the Commissioner of Lands, the
vesting of certain other Crown property in the
Accountant General who has the power to
hold and disposeof land and other property of
whatever kind.

The development will require permissionto
encroachon the floor of the sea

National SolidWaste
ManagementAct, 2001

National Solid
Waste
Management
Authority

Regulationand managementof solid waste in
order to safeguard public health. The Act
provides the legal and institutional framework
for ensuring that solid waste materials are
collected, stored, transported, recycled,
reused or disposed of, in an environmentally
sound manner and enhancing public
awarenessin relation to suchwaste

Construction and Operation Phases will
produce solid waste

Natural Resources
ConservationAuthority
Act, 1991

NEPA

Granting of Environmental Permitsin the areas of
enterprise, construction or development. Under
this legislation NEPAhas the authority to request
an Environmental Impact Assessment(EIA). The
Act also provides framework for effective
managementof the physicalenvironment, marine

parks, national parks and protected areas(NEPA).

Formulates standards and codes for the

improvement of the quality of the environment.

An ElAis being completed for this project

Natural Resources
Conservation(Ambient
Air Quality Standards)
Regulationg,19%

NEPA

Setsambient standardsfor specificair pollutants

A monitoring and mitigation plan will be
required to control fugitive sources
associatedwith construction
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Natural Resources
Conservation (OchoRios

Declaresand provides geographic delineation of

Theproposed location of the developmentis

Marine ParkProtected NEPA/NRCA the Ocho Rios Marine Park Protected Area| . i
Area) Order (No. 117 (ORMPPA) within the boundariesof the ORMPPA
1999).
NaturalResources Legal framework for the permitting and licencing -
Conservation . The development will include arrangements

NEPA of wastewater treatment plants and discharge of .
(Wastewaterand Sludge Hluent for disposalof sewage
Regulations2013 effiuen

o St.A_\n_n Regulatesthe carrying out of construction within | Applications for construction must be made
TheBuildingAct 2016 Municipal .
) St. Annparish. to the KSAMC
Corporation
_ Outlines requirements of the environment of the
PublicHealth Act 1974 food establishment. Provisionsfor food of this Act | .~
Publ|c.HeaIth(Foo_d MOH/EHU include the rules for preparation, packaging, . P g
Handling Regulatiors, . . establishnment (PhaselB- restaurant)
1998 preservation, transportation and storage of food
for consumption.
Town and Country Makes provision for the orderly and The  devel - f t
i : : . e development wi conform to
Plann'ngACt 1958;St TCPA/NEPA progressivedevelopmentof land, cities, towns P
Ann ParishConfirmed DevelopmentOrder
DevelopmentOrder 2000 and other areaswhether urban or rural.
TheWildlife Protection Providesthe Legalframework for the This project is located within a possible
Act1945 identification and preservationof protected marineturtlesdhabitat.
species
NRCA/NEPA
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National Strategyand
Action Planon Biological
Diversityin Jamaica

Involvescomprehensivebiodiversity strategies
and plansto contribute to conservationof
Jamaica'shabitats (protected areas),ecosystems,

TheProjectsite is located within the
ORMPPA

Ministry of . . .
(NBSAP) 20162021 Econor):ﬂc speciesand genetic resources.Thisincludesthe
integration of economic,socialand environmental
Growth and Job . . .
. objectives,polices,strategies,plansand
Creation . I
programmesto effectively utilise humanand
financialresourcesincreasepositive impacts.
Corservationalignedto CBD.
Draft National PolicyFor Frameworkfor promoting conservationof Segrassesare found in the footprint of
The ConservationOf Sea | NEPA seagrassesn order to sustaintheir the project
Grasses July1996 important ecologicalrole
Protected AreasSystem ThePASMPsetsout guidelinesfor establishingand | Theproject areais a part of the ORMPPA
Master Plan(PASMP) managinga comprehensivesystemof protected
Protected .
20130 2017 Areas areasthat supports national developmentby
: contributing to long-term ecologicalviability;
Committee S .
(PAC) maintaining ecologicalprocessesand systems;and
protecting the coul O Ondtdréand cultural
heritage
Reviseddraft OchoRios Thezoning plandefinesthe O1 E bfE OO | Theproposed project lieswithin the
Marine ParkProtected acceptableO O Arid the types of southwest corner the ORMPPA
AreaZoningPlan2015 developmentsand activitiesthat canand/or
2020 cannotoccurin eachzone. It rationalisesand
NEPA

regulatesthe useof the protected areaandits
resources,defining where activities canbe
undertakenand how to achievethe A O A A
managementobjectives.
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PlanningGuidelinez
Overwater Structures
01/2016

O'! polential developmentswill require an
Environmentallmpact Assessmen{EIA).The
Termsof Referenceof the EIAwill address
concernsspecificto the developmentand
must be approved by the National

Environmentand PlanningAuthority § . %0 !

Theseguidelinesapplyto structuresthat
areO x E Icondtructed unit suspended
abovethe surfaceof awater AT AUO 8

Conventionfor the
Protection and
Developmentof the

Signhatoriesagreeto reduceand control pollution
of the Conventionareaandto ensuresound
environmentalmanagement,using the best

Operation of asewageplant carriesthe risk
of pollution of the Conventionarea;
operation of shippingcarriesthe risk of air

Marine Environmentof NEPA practicablemeansat their disposalandin pollution, oil spills.

the Wider Caribbean accordancewith their capabilities.

Region(Cartagena

Convention)1986

Conventionon Theobjectivesof this Convention,to be pursuedin | Signatoryrequired to introduce appropriate

BiologicalDiversity, accordancewith its relevant provisions,are the proceduresrequiring environmentalimpact

1993Cartagena conservationof biologicaldiversity, the assessmenbf its proposed projects that are

Protocol 2003 NEPAUNEP sustainableuse of its components likely to havesignificantadverseeffects on

’ biologicaldiversity with aview to avoidingor

minimisingsucheffects and, where
appropriate, allow for public participation in
suchprocedures;

Conventionon Regulatetrade in endangeredspecies Visitorsmaywish to take plant or animal

International Tradein speciesand would need a permit from the

EndangeredSpecies NEPA managementauthority

(CITESYHf Wild Floraand
Faunal97s.
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Protocol concerning
pollution from Land

Concernedwith national, subregionaland regional
action through a national political commitment at

Mentions useof EIAto reduce harmful
effects of land-basedactivities. Location of

BasedSourcesand UNEP/NEPA the highestlevel,and international cooperationto | developmentin proximity to coastand
Activities (LBSProtocol) deal (prevent, control) with the problems posed operation of sewageplant and effluent
2010 by pollutants entering the Conventionareafrom
land-basedsourcesand activities.
SpeciallyProtected Areas UNEP/The Administersmeasuresto protect, preserveand Theproject areais within the ORMPPA
and Wildlife (SPAW Caribbean managein a sustainableway, areasthat require
Protocol 2000 _ protection to safeguardtheir specialvalue,and
Environment .
threatened or endangeredspeciesof flora and
Program
fauna.
World Heritage Formslinks conceptsof nature conservationand Onlysite in Jamaicais Blueand John Crow
Convention1975 the preservationof cultural properties in asingle Mountains
JNHT document, recognisingthe way in which people

interact with nature, and the fundamentalneedto
preservethe balancebetween the two.
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4 PROJECDESCRIPTION

The construction of the eighteen overwater suites is a component of the Phase |
developmentof Sandals$ O1 Ri§e@

4.1 History of the Project

Sandalsacquired the Jewels $ OT TRové property in 2020 and has subsequently been
working to renovate and expandthe facilitiesto ensurethat it meets the standardfor which
Sandalsis known. In addition, Sandalsacquired the neighbouring property (phase II),
creating the potential for additional enhancementsand expansionsto $ O1 TRivedHotel
offerings. Sandals$ O1 TR¥eD(SDR)receivedan Environmental Permit from the National
Environment and Planning Agency (NEPA)on November 11,2021 allowing for establishing
and operating a hotel and resort complex comprising51rooms or more.

4.2 Objedive and Rationalefor the Project

The project's objective is to provide additional hotel rooms (283, featuring 18 overwater
villas) and integrate upscalerestaurants and guest amenitiesto meet the expectations of a
5-star resort; the overwater suites are part of this plan. A more extensive development
project hasbeen proposed for the landward section of the site. An application for separate
planningconsentfor "Sandals$ O1 Ri#efPhase2" hasbeen submitted.

Phaselis presently in the construction phase and is approaching completion. Sandalsis
proposing the addition of Over Water Suites (OWS)to enhancethe guest experience and
provide unique vacation opportunities. The proposed Overwater Suiteswould be situated
nearthe boundary of Phases 1and 2 and havea similardesignto those currently in useat the
Sandaldviontego Bayand WhitehouseResorts.

The total areaof the site;

1 Phasel-81,898.23quaremetres (20 acres38 perches)
1 Phase2-60,720.97squaremetres (15acres)
1 Total-142,619.8quaremetres (35acres38 perches)



4.3 Overall Master Planfor the site & Site Layout Pan

Thesite masterplanis shown in Figure4-1
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4.4 ComprehensiveDescription of all componentsand the various designelements of the project

It isproposedto construct 18 overwater suites(Figure4-2).

o 4 A SITE SET-OUT PLAN - HEART PIER

FIGURE-2: SITEPLAN: OVERWATERSUITES(DETAILED DRAWINGS ABEOWN INANNEXL)
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4.5 Expectedproject componentsand alternatives that may be consideredby the
developer

Construction of buildings over the ocean somewhat restricts the choices of Materiaad
additional componentsunder consideration includeGlassRenforced Polymer (GRR, PVC,
Stainless Steel, Aluminum, Thatch and clay tiles

4.6 SchematicPlans

SEEANNEXI.

4.7 Detailsof proposedaccess

The project site will be accessed using the Phassté entrance The staging/storage sitevill
be located approximately 150ft from the highwater mark; access to the works will be via
barge(s), flat-bottomed landing servicecraft and along thegroin constructed during Phase.1

4.8 Details of infrastructure development

Organic food waste and similar materia will be collected and transported to an onsite
compactor, and a licensed waste management company will handle their-site disposal.

Strategically located sewage storage tanks will be used to collect and pump the sewage
ashore to a central lift statim, from where it will be directed to the Phase 1 water treatment
plant, which is presently under construction,

Solidgarbage will be collectedn closed carts transported to the shore,and removed from
the area by electric carts toa waste skip, which wil be taken offsite by a licensed waste
management company.

Waste quantities during construction:
4 waste skips per villa x8l=72skips total =72x 20 yds. =440 Cu yd.

Waste quantities during operation:
1 skip per montly 1 cu yd per OWSgeneral waste =8+4 cu yds. =2cu yds.
Most waste will be sent through the compactor before being taken offroperty.



4.9 Details for the provision of utilities

1 Thedailydemandfor potable water is400 litres/room/day.The ®urce of Potable Water
is NWC & abstraction of water fromRoaring River, which will be treated before use
Percentage supplied by NWC &0%, with the remaining 40% abstracted from the river
The water abstracted will not exceed 2000 ffday, according to licence #A2021/37
(Water Resources Authority Licence to Abstract and Use WatefJhe water treatment
plant will produce purified water, not exceeding 833miday (Permit #202206017
EP00194)

1 Source of Electricity Jamaica Public Service

4.10 Description of raw material inputs

Steel will be sourced from overseasand imported as required. Hardwood will be sourced
from locally availablevendorsor imported directly from overseasusingcompaniesthat have
an extraction licenseand are ECCOfriendly with replacementprogramsin place.

4.11 Detailed description of construction methodology, works and duration

The construction of OWSis scheduled to start in late 2023 and will take approximately 18
months to complete.

The water depths around the plannedverwater suitesrange from 2 to 3 méers providing
ample clearance for a barge with a-rfieter draught. The proposed route for the barge,
depicted by the yellow linein Figure 4-3, aligns with the path used by tour boats and
catamarans visiting the neighboring RIU Hotel sitélhis route allows the barge tobe
positioned in deeper sandy areas, thereby preventing any ottial damage to the seagrass
beds.

72



Mammee Bay

ONES LADEE 40, 1
=g A Google Earth

Tmaaerv Date: 10/16/2022.  lat 18.430455° lon -77.157370° elev. 0m  evealt 2.27km €

FIGURH-3: PROPOSED ROUTE FORETBIARGE

The construction of foundations (piles) and the substructure framewonkill be carried out
using a barge equipped with a 16@n crane. The construction components will be supplied
to the barge from the designated stagingarea (see Section 4.7). Construction material will

be transported to the barge either by hand or by using a landing craft vessel from the beach
located east of the site.

In cases where pile work is shallower than 2 meters and extends towards the gioe, the
work will be supported by a crane deployed from shore rather than relying on the barge.
This alternative approach allows for more flexibility and adaptability in conducting the pile
work closerto the shoreline.

The foundation piles will be instlled usingthe Vibrodriving method. Additionally, the crane
on the barge will be used to lift and position timber and steel components into their
designated locations. Once the subtructure is complete, the structure will besrected, and
decking placedby hand using hardwood andtainlesssteel fixings. The structurewill be clad

in insulated wall framed construction and interior finishes amitlined in the application. The
construction process will adhere to traditional methods, focusing on responsibigaste
management. Significant care will be taken to avoiény dispersalof debris into the ocean.
Instead, construction waste will be carefully transported ashore twice daily for safe disposal
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in designated facilities. This approach ensures the environmally conscious handling of
construction waste throughout the project.

4.12 RiskAnalysis

Noise, dust and waste will be controlled osite using lowimpact tools, screens and wetting
down of areas A strict focus on maintaining a debrisee environment will beenforced to
ensure thatno construction materialsare disposed of inthe ocean. Throughout the project,
the site managerwill collaborate with Sandals' Water Sports division to conduct regular
inspections of the seabed and promptly remove any debris thatay accumulate during the
course of the work.

4.13 Waste ManagementPlan

Wastemanagementwill be asfollows:

1 Effluent will be pumped ashore to a lift station and treated in the phase one Waste
Water Plan;

1 Organic garbage and traditioal garbage will be hand carried in closed carts to the
shore and trucked to the compactors and skipsvhich will, in turn, be transported
off -site;

1 The standardfigures for waste disposal will be used for the main rooms as these
suites are not expected to produce any more or less than a standard rate

9 Construction waste will be brought from the project worlsite, cast into a dumpster,
or carted off to a designated garbag dump with signed tickets for the removals.

1 Site will be kept clean and tidy as works proceed.

4.14 Details of equipment and machinery to be involved,

Up to 2 number 1000t barges with 100T cranes mounted on them
1 landing craft 100T

3 service craft (smalboats)

Small power tools generally battery type

1 70T crane on shore to lift and orgasel staging areas

1 JCB 560 type teleporter

Mains power and water will be utised

1 JCB 330 type excavator (tracked) to keep staging areas usable
Trucks various including but not limited to 1t pickups, 10t flat beds and 20yds dump
trucks

1 One @ 10tVibro roller for staging area and access to the beach

=4 =4 4 8 4 8 5 5 -9
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4.15 Project Phasing
SeeFigure4-4.
4.16 Post-Construction Monitoring Plan

The Sandalsmnaintenanceteam will monitor all post-construction works and ensurethat
all deficienciesare resolvedasthey occur. Themonitoring planis presentedin Section8.
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Task Name Duration |s |11 17
| [ P P S N NS NS S N PR I S YT NN Y ™S HP S (S R N TS S ™S o
SDR 2 Over Water Sultes 78 whs r
|
Set up site 3whs
Set up access and form staging area 2 whs
- I R
Mobilize crane and barges 4 wiks I
|
Delivery of Steel piles and casings (previously 2 whs 3
ardered) | I
Piling (vibsro method ) 14 wks
| I
Casings 14 wks
|
Log beams and cross beams. 13 whs
|
Construct substructure deck and form paltform 12 whks
|
Erect side walls using framing and timber clad 11 whs
|
IMEP 13t Fix install lower 10 wks
|
Construct final decking and flooring 10 whs
- — .
Construct roof framing and waterprrofing 10 whks
|
. MEP 111 Fix inztall walls and roof 10 whs
|
15 C 3 Close up walls 10 whs
I -
% - Decoration 1st coat 10 whs
|
7 - Install roofing thatch and eaves 10 whs
|
w ™| | Carpentry st fix 10 whs
|
" i MEP 2nd fix 10wks
|
20 - Carpentry 2nd fix B wiks
|
2 - Decoration final Bwiks
|
22 - Test and Commission systems 6wiks
|
23 - FF&E install 6 wiks
|
7] L] Final Fix all trades 6 whs
|
25 L Misc fittings and fixtures 6 wks
|
T‘ i Cleaning and first snag 5whks
|
27 - Final inspections and certifications 2 wiks
. i |
28 - Snagging and desnagging A whks
|
29 ‘. Final Clean and handaver to operations 2 whs
|
Project: OWS Cans on Task N ummary 1 insctiw Mileatons * Durstion-anky (I Gtsrtonly C External Milestona @ Manual Progress —_—
Date: 16 Mar ‘23 ekt Progect Summuary "1 Inactim Summary 1 Manusd Summany Rolup e——  Finith-only 1 Deadire L4
Milsizong - Inagtove Task [ 1 Maal Task N — ¥ r T Exiernal Tadks I Foqgeeis

Page 1

FIGURE4-4: PROJECTSCHEDULE




5 DESCRIPTIOQFTHEENVIRONMENT

The study area is located along the northern coast of Jamaica, facing north toward the
Caribbean SeaFigure 5108 4EA 3 AT AAIT O $011860 2EOAO OAOI O
approximately 8km west of Ocho Rios, 26 km west of the lan Fleming International Airport,

and 93 km east of Montego Bay. The development liasar the northern end of the North-

South Highway.

SANDALS DUNN'S RIVER Legend
Location Map Features of Interest

VL e

o s Ny -
% Vontego Bay R A TN

Sandals Dunn's River
=

~ o %
>~ )cho Ri9Fan Fleming International A "
- 5 &° gfan Fleming International Airport

FIGURES-1: SANDALSDUNNG RIVER- LOCATION

Theproject site is located leeward of a prominent reef crest. Thereef is roughly 1200m long
and about 300 m from the shoreline. Wave breaking over the reef and subsequentheight
reduction landward are apparent from the aerial photo (Figure 5-2). The waves seaward of
the reef are much higher than those landward. The Sandalsoverwater suites are located

landward of the reef crest and, therefore, are well protected by the long and continuous
reef.
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FIGURE>-2: THE PROECT AREA IS LOCATHEEWARD OF THE REEREST

5.1 PhysicalEnvironment

5.1.1 Water Quality

“Montego Bay

JAMAICA

Spatial Reference A

PCS: JAD 2001 Jamaica Grid
GCS: GCS JAD 2001
Projection: Lambert Conformal Conic

Baselinewater quality was evaluated during the wet and dry seasonson June 28, 2022and
January31,2023respectively,to determine the following parameters:

Turbidity

DissolvedOxygen

pH

Temperature

Nutrients (Nitrates and Phosphates)
FaecalColiform

Salinity

=4 =4 4 4 A8 8 A
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1 BiologicalOxygenDemand(BOD)

In addition, baselinewater quality was assessedising secondarydata from NEPAand Smith
Warner for sites close to the project area hamely, Riu, Mammee Bay Beach East and
MammeeBayjust eastof the project site.

Sample analyseswere carried out by the Scientific Resarch Council (SRC)and the NWC
Laboratoryin Montego Bay. Water quality methods are summarisedin Table5-1

TABLES-1 SUMMARY ORNVATERQUALITYMETHODS

Parameter Method
Field Analysis
Dissolved Oxygen YSI Meter
Turbidity Horiba Water Quality Checker U-10
DH Horiba Water Quality CheckerU-1(

(Glass Electrode)

Depth Speedtech Portable Depth Sounder
Lab Analysis

9222 D. Fecal Coliform Membrane
Filter Procedure
Colourimetric Cadmium Reduction

Fecal Coliform

Nitrates 353.2
Ortho-phosphate ggéo;mmetnc Ascorbic Acid Method

Sampleswere collected from five samplingsites to reflect background conditions (outside
the reef) and baselineconditions within the footprint of the proposed suites (Figure 5-3).
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FGURES-3: WATERQUALITYSAMPLINGSITES

Samplingsites establishedby TEMfor this project are identified by the position relative to
the existing jetty in the footprint of the proposed overwater cottages (Table5-2).
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TABLES-2: WATERSAMPLINGSITES

Sample| Coordinates (DD) o
Description
ID N W

Background
WQ1 T| 18.43351 -77.1612( (Reef)
WQ1B
WQ2 T| 18.4323§ -77.162467Jetty N
WQ2 B
WQ3 T| 18.43144 -77.161618Jetty SE
WQ3 B
WQ4 T| 18.43083 -77.162366Jetty S
WQ4 B
WQS5 T| 18.43101 -77.162615Jetty SW 1
WQ5 B
WQ6 T| 18.43115 -77.162906Jetty SW 2
WQ6 B

Resultsfrom the water quality samplingwere compared to local and international water

guality standards.

Thereis no salinity standard, so the levelsdetermined are comparedto levelsgenerated by
NOAAusing. ! 3 !SGil®loisture Active Passive(SMAP)data (NOAA).The NOAAreference

site isshownin Figure 54.

SANDALS DUNN'S RIVER
INOAA Salinity Reference Site

‘NOAA 18.869873N -77.526550W

FIGURES-4: NOAAREFERENCE SITE

v ‘SDR

- ‘Ocho Rios, -

Legend
POINTS OF INTEREST
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5.1.1.1 Water Quality Resultsz Wet Season(June 28,2022)

Water samplingwas conducted on Tuesday,June 28 from a skiff between 08:09 and 09:24
hours. Water quality data (wet season)are summarisedin Table5-3.

Dissolvedoxygen (DO) levelsrangedfrom 4.1mg/lto 6.6mg/Ifor all sites. Thelowest reading
was determined at the bottom of the water column at the Jetty N (WQ2B),where at the
surface (WQT) DOwas 4.8mg/l. The highest level was determined at WQ3B(Jetty NEat the
bottom of the water column) where at the surface (WT3T) DO was 5.6mg/l. At the
background site over the reef, DO was 4.8mg/l at the surface (WQ1T)and 5.6mg/l at the
bottom of the water column (WQ1B).At the Jetty S (WQ4T) DO was 5.8mg/l and at the
JettSW1(WQ5T)and Jetty SW2at the surface (WQ6T) DO was uniform at 5.4mg/l. At all
other sitesDOwasin the narrow range of 5.4mg/Ito 5.8mg/I. All levelsindicated a saturation
level of >75%nd were better than the marine standard of 4.8mg/I.

Biological oxygen demand (BOD) levels ranged from .29mg/Ito .62mg/l. The highest level
observed was for the sample collected closestto shore at the Jetty SW2(WQ6t). These
levelswere all lower than the NRCAInterim standardfor marine waters.

Salinity was in the range of 33pptto 34.9ppt. Salinitywas highestat WQ1T(background site
over the reef at the top of the water column) while at the bottom of the water column
(WQ1B)salinity was 34.6ppt. At WQ2T(Jetty N surface), salinity was 34.6ppt while at WQ2
(Jetty N bottom of the water column) salinity was 34.6ppt. Theselevelsare comparableto
the level of 35.6pptgeneratedby SMAPfor the reference NOAAsite (NOAA2020).

pH ranged from 7.8 to 8.2 at all sites. Thelowest value was determined at the background
site, at the bottom of the water column (WQ1B)where at the surface (WQ1T)the pH was
8.1.Within the proposed development footprint , pH was in the narrow range of 8.1to 8.2.
Thes levelsare comparableto those quoted by CaribbeanSeasources(NOAA2020).

Water temperature ranged from 28.7C to 30°C. Theselevels were comparableto those
guoted for Caribbeanwaters (UWI2020).

Turbidity levelsrangedfrom 0 -4 NTUat all sites. At WQ1(background site) turbidity was0
NTU at the surface and bottom of the water column. At WQ2T (Jetty N at the surface)
turbidity was INTUwhile at WQ2B(Jetty N at the bottom), turbidity was O NTU. At WQ3T
(Jetty SE at the surface) turbidity was 1 NTU while at WQ3B (Jetty SE at the bottom)

turbidity was 4NTU. At all other sites WQ4T,WQ5T,WQ6T/WQ6B(Jetty S, SW1,and SW2
respectively),turbidity was INTU.
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Nitrate (NO;) as N levels reported by the lab for all sites were <.005 mg/l, however,
comparisonto the NRCAstandard, which is.014mg/| is not possible.

Phosphate (0-PO4°) as P levelsreported by the lab were <3 mg/l at all sites. However, a
comparisonto the NRCAstandard, which is.003mg/l, is not possible.

Faecal Coliform levels were 23 MPN/100mlat all sites. Theselevels were within the WHO
guideline value for coastal waters and well below the Governmentof Jamaica,Ministry of
Health, EHU,guideline value of 100MPN.The WHO guideline value indicates a range below
the NOAELwith lessthan 1%slillnessrisk.

5.1.1.2 Water Quality Resultsz Dry Season(January31,2023)

Samplingcommencedat 08:40 hours and ended at 1015hours. The sea was choppy, and
there was a strong northeast wind. Water samplingwas carried out on Tuesday January 31,
2023 from a skiff. Water quality data (dry season)are summarisedin Table 5-3. Depths at
the sampling sites were between 3.80m and 1.80m. The deepest site (3.80m) was WQ2B
(Jetty N), while the shallowestsite was WQ5B(Jetty SW1) Thedepth at the backgroundsite
(WQ1B)was2.60mdeep.

Dissolvedoxygen (DO) levelswere in the range of Dissolvedoxygen levelswere in the range
4.9mg/lto 5.6mg/Ifor all sites. The lowest reading was determined at the top of the water
column at the Jetty SW1Twhere at the bottom, SW1BDO was 5.2mg/l. The highest level
was determined at the backgroundsite over the reef, where DO5.6mdl. All levelsindicated
a saturation level of >73%nd were better than the marine standard of 4.8 mg/l. Theselevels
were within the EPAstandard for marinewater.

Biological oxygen demand (BOD) levels were determined to be in the range of .3mg/l to
1.5mg/l.The highest level was determined for the sample collected closestto shore at the
Jetty SW2(WQ6). Thislevel was slightly higher than the NEPAstandard. BODwas lowest at
the backgroundsite.

pH was in the range 7.9 to 8.0 for all sites. The lowest value was determined at the
background site while t all other sites pH was 8.0. These values were within the NEPA
standard. Theselevels are comparableto levels quoted by sourcesfrom the CaribbeanSea
(NOAA2020).
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TABLES-3: WATERQUALITY WETSEASONJUNEZ28,2022

Sample| Coordinates (DD) Description Time [Depth| SAL | Turb | TEMP pH DO Dosatl %satl N o |BOD FC
ID N W of Day| (m) | (ppt) |(NTU)| (°C) (mg/L) (MPN)
Background
WQ1 T| 18.43351 -77.1612( (Reef) 0809 34.9 0 287 | 81 4.8 6.4 75 |<0.005[ <0.3 | 043 23
WQ1B 230 | 34.6 0 291 7.8 5.6 6.3 88 |<0.005| <0.3
WQ2 T| 18.4323§ -77.162467Jetty N 0850 34.6 1 295 | 81 4.8 6.3 76 |<0.005 <0.3| 0.29 23
WQ2 B 290 | 34.7 0 294 | 8.0 4.1 6.3 65 |<0.005 <0.3
WQ3 T| 18.43144 -77.161618Jetty SE 0910 34.7 1 298 | 81 5.6 6.3 89 |<0.005 <0.3]| 0.27 23
WQ3B 350 | 345 4 29.1 | 8.2 6.6 6.3 103 | <0.005[ <0.3
WQ4 T| 18.43083 -77.162366Jetty S 0917 33.9 1 298 | 82 5.8 6.3 93 |<0.005 <0.3| 0.56 23
WQ4 B 1.40 <0.005| <0.3
WQ5 T| 18.43101 -77.162615%Jetty SW 1 0920 33.0 1 30.0 | 82 54 6.3 86 |<0.005 <0.3| 0.35 23
WQ5B 1.40 <0.005| <0.3
WQ6 T| 18.4311§ -77.162906Jetty SW 2 0924 33.9 299 | 82 54 6.3 86 |<0.005 <0.3| 0.62 23
WQ6 B 190 | 34.6 299 | 82 5.6 6.3 89 |[<0.005f <0.3
STD/RE 35.69 20.6%] 8.19 489 0.014%0 003* 1.16)| <40

(1)-NOAA Coast Watch Sea Surface Saliniyear Real TimeSMAP 2022

https://www.star.nesdis.noaa.gov/thredds/godiva2/godiva2.html?server=https://www.star.nesdis.noaa.gbvéidds/wms/smapSSS3ScanDailyAgg2022

(2) - University of the West Indies Mona, The Climate Studies Group, The State of the Caribbean Climate Report Prepared for @afdeelopment Bank April 2020

(3) - https://lwww.noaa.gov/education/resourcecollections/oceancoasts/oceanracidification. Last updated April 1, 2020

(4) - WHO guideline for recreational water 2003



https://www.star.nesdis.noaa.gov/thredds/godiva2/godiva2.html?server=https://www.star.nesdis.noaa.gov/thredds/wms/smapSSS3ScanDailyAgg2022

Water temperature was in the narrow range 22.6'C to 24.8°C. These levels were
cooler than those quoted typically for Caribbeanwaters (UWI 2020) and would be
attributed to the generally cool and windy conditions that prevailed at the time of
sampling

Turbidity levels were in the range 2 - 10NTU for all sites. Turbidity was highest at
SDR5and SDR6Jetty SWland SW2.The lower values were determined offshore
quite likely due to wave action which stirred the shallowerwaters re-suspendingfine
material. At the Jetty South Top (WQ4T)and Bottom (WQ4B)turbidity was5NTUand
6NTUrespectively.At all other sitesWQ 1to WQ3turbidity wasin the narrow range 2
-3NTU.

Nitrate (NO;) as N was determined to be in the range .023mg/l to .043mg/l. The
highest level encountered was for the background site which was almost twice as
high asat the other sites. At all other sites nitrate was in the narrow range 0.027mg/I
to 0.029mg/l. Theselevelsall exceededthe NEPAInterim standard.

Phosphate (0-PO4") as P levels were reported by the lab in the range .00Img/I to
.003mg/Il. The highest level was determined for the sampletaken at the background
site at the bottom of the water column (WQ1B)wvhere at the surfacephosphoruswas
.00Img/Il. Phosphoruslevelswere generallybelow the NEPAstandardat all sites.

5.1.1.3 Water Quality Results-Wet SeasonDry SeasonComparison

Dissolvedoxygen levels tended to be higher at the sampling sites during the wet
seasonwith the exception of Station 2Twhere the DOlevel was below the standard.
Otherwise, DOwas better than the standard and was generallyhigher during the wet
season(Figure55).
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Salinity was generally lower during the wet seasonthan during the dry season On
both occasions salinity was highest at the backgroundsite over the reef (Figure 5-6).
The lower levels nearer to shore are consistent with the expected influence of land
basedfresh water inputs on nearshorewater quality.

36.0
355 |
35.0 =
345

_ 34.0 AN /

335 N\ / O WET
33.0 N~ DRY

—REF

32.5
32.0
315

1T 1B 2T 2B 3T 3B 4T 4B 5T 5B 6T 6B
Sation ID: T-Top: B - Bottom

FIGURE>-6: SALINITY WE® DRYSEASON

Turbidity was generally lowe at all sites during the wet seasoexcept for 3B where
turbidity was slightly higher (4NTU) compared to (2NTU) during the dry season
(Figure 5-7). The higher turbidity during the dry season sampling was attributed to
the windy conditions that prevailed at the time of sampling which had a profound
effect nearshore, quite likely resuspend sediment that would have run off from the
Phase 1 constructio.
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TABLES-4: WATERQUALITY DRYSEASONJANUARY21,2023

Coordinates (DD) . . Depth| SAL| Turb [ TEMP DO FC
Sample ID N = Description | Time (rr?) o) [(NTW)| () pH (mglL) DOsat| %Satf N P [TSS|BOD (MPN)
Background

SDR WQ1 T18.43351 -77.1612( (Reef) 0840 205 2 226 | 79| 561 | 768 73 |0.043]0.001| 3 | 03| <2
SDRWQ1 B 2.60 0.027| 0.003| 5
SDR WQ2 T 18.43233 -77.16247FJetty N 0850 39.9 2 24.7 | 80| 537 | 6.6 81 [0.023(0.001| 1 | 1.1 <2
SDR WQ2 B 3.80 | 39.9 2 246 | 80| 556 | 6.6 84 |0.000| O
SDR WQ3 T 18.43144 -77.16163Jetty SE 0910 39.4 3 248 | 80| 505 | 6.6 76 |0.027]0.001| 8 | 03| <2
SDR WQ3 H 2.70 | 39.8 2 247 | 80| 544 | 6.6 82 | 0.000| O
SDR WQ4 T 18.43083 -77.16237Jetty S 0930 39.8 5 245 | 80| 501 | 6.6 75 [ 0.027]| 0.001 6 [X).1f <2
SDR WQ4 H 2.30 | 39.6 6 245 | 80| 490 | 6.7 0.000( O
SDR WQ5 T 18.43101 -77.162624Jetty SW 1 1000 395| 10 247 | 80| 489 | 6.6 74 10.029] 0.001| 11| 08| <2
SDR WQ5 H 1.80 | 39.8( 10 245 | 80| 521 | 6.6 0.000( O
SDR WQ6 T 18.43118 -77.16291Jetty SW 2 1015 396 | 10 246 | 80| 509 | 6.6 77 10.029| 0.001( 9 | 1.5 <2
SDR WQ6 H 280 (39.6| 10 247 | 80| 514 | 6.6 78 | 0.000| O

STD/REF 35 @b 290.6% 8.4 4@ 0.014%5 po3* 1.16) <ag®
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Temperaturewas 2°C- 3°Ccooler during the dry seasoncomparedto the wet season(Figure
58). This was largely attributed to the general cool conditions during the dry season
samplingoccasioncausedby the strong north-east h wind that prevailed.
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pHwas generally higher during the wet season with the exception of the background site at
the bottom of the water column (1B) where pH was 7.8 (gure 59). Otherwise pH was in
the narrow range 8.0 to 8.2 for the wet season. For the dry season pH was more uniform
with the exception of the background site where pH was 7.9. At all other sites thg the dry
season pH was 8.0. These levels are slightly below the global of 8.1 (NOAA 2010).
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Faecalcoliform was higher (23MPN)at all sites during the wet seasonsampling occasion
though well within the WHO guideline value of 40MPN. During the dry season, faecal
coliform was undetected at all sites (Figure 5-10. The higher levels during the wet season
would be consistentwith the greater land-basedinputs to the coastalwaters. The converse
is expected during the dry season for which, samples taken had no detectable faecal

coliform.

89



45
40
35
30

= 25
o
= 20

—WET
DRY
—REF

15
10

1T 2T 3T 4T 5T 6T
Station ID: T- Top; B Bottom

FIGURE>-1Q FAECALCOLIFORM- WET& DRY SEASONS

Biological oxygen demand (BOD)was low and within the NEPA standard for the
background site (WQ 1T). It was generallpwer at most sites for the samples collected
during the wet season Figure 5-1}). The exception was 4T where BOD was .56mg/| for the
wet season but undetected in the dry season. It was of note that the higher values were
generally determined for samples taken nearer to shore at WQ 5T and WQ 6T. The exception
was WQ 2T where BOD wasling/l for the dry season and .3mg/l for the wet season
sampling.
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Additional dry seasondata’ was obtained from work carried out by SWILin the dry seasonat
a similarlocation to WQ4,identified as MB1.At site MB1the pH was alkaline (8.03 and 8.13)
for both occasionsaswas the pH in 2023.Thiscomparesto a pH range of 7.9to 8.0 at all
sites monitored by TEMfor both wet and dry seasons.The BODreadingsindicated in the
SWIL2021report was between 1.1and 1.7mg O,/L which was at the standard level and
greater than the NRCAstandard respectively. Thisis in contrast to the lower BODat WQ4,
2023 I Png/Cto 1.5mg/l)for the wet and dry seasons Nitrogen nitrate was determined to
be 0.18mg/L and .36mg/Iby SWILcomparedto a range of <.005mg/Ifor the wet seasonand
for the dry season0.023mg/land 0.043 mg/I for this study. Thesevaluesexceedthe NRCAN-
NGO; standard for marine waters. P-PQ, levelsdetermined by SWIL2021were 0.02 mg/L and
<.01mg/l.Theselevelscompareto levelsof 0.001mg/l to 0.003 for the dry seasonand <0.3
for the wet season. The wet season detection limits for the TEMN sampling prevents
comparisonwith the NRCAstandards. Faecal coliform readingsfrom the SWIL2021report
were <1.8MPN/100ml.Theselevelscompareto results for this study of 23MPNfor the wet
seasonat all sitesand arange of <2for the dry seasonat all sites for this study. Theselevels
arewithin the WHOstandardfor recreationalwaters.

* Smith Warner International Ltd. Coastal Engineering Input, For The Design And Analysis Of Proposed
Overwater Suitesat Mammee Bay, St. Ann, JamaicaPreparedfor SandalsResortsInternational September17,
2021.
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5.1.1.4 Water Quality Resultsz SecondaryData
Secondarydata wasreported for site relatively closeto the project site asfollows:
NEPA:

1 RiuBeach
1 MammeeBayBeachEast

SmithWarner:

1 MB1

(SeeFigure 519

» Legend

e @ Bamhoo Blu
Q@ Mammee Bay Fisherman's Beach
& MB1, Mammee Bay (SWIL)

7 RIUBeach

@  Sandals Dunn's River

Sandals Dunn's River WQ sites

A

1000 ft

FIGURES-12 LOCATION ORNQ SITES ANALYSEDNVHICH INNLUDERIU AND MAMMEE BAY EAST BEACH (NEPA),
SANDALSDUNNG RIVER(WQEWQ6) ANDMB1,MAMMEEBAY (SWIL)
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DRYSEASONRIUBEACHNEPA)

During the Dry seasonat RIU Beach(Table 55) the pH was slightly alkaline at 7.92 (one
reading). The BODreadingsranged from 0.07 mg/l to 1.92mg/l and averaged0.838 mg/l =
0.777.The Nitrate as N concentration varied from 0.005to 0.062 mg/l and averaged0.033+
0.029mg/l. N levelsexceededthe standardon two occasions.ThePhosphateasP levels

TABLE 5-5: NATIONAL ENVIRONMENT ANDPLANNING AGENCY AMBIENT WATERUALITY MONITORING ADTA FOR
MAMMEEBAY ST. ANN (20182020),DRYSEASON RIUBEACH

LOCATIOI Coordinates (DD) P BOD TSS
N W DATE (mal) N(mg/l) (mall) FC (MPN (mal) TDS (mg/l)] pH |[TEMP{C)| Turb (NTU)

RIU Beach [18.43288 |-77.166291/31/2018 | <0.001 | 0.062 0.67 23.0 410.0 7.92 29.30

RIU Beach [18.43288 |-77.1662912/15/2018| 0.014 0.005 0.69 2.0 210.0

RIU Beach [18.43288 |-77.166293/18/2019 | 0.040 0.012 0.07 12.0 458 1.65

RIU Beach [18.43288 |-77.166292/10/2020 | 0.012 0.053 1.92 33
AVG 0.033 0.838 | 17.500 | 359.333[ 0.000 7.920 [ 29.300 1.650
STD DEV 0.029 0.777 | 13.429 | 131.535] 0.000
MIN <0.003 | 0.005 0.070 | 2.000 | 210.000{ 0.000 7.920 | 29.300 1.650
MAX 0.121 0.062 1.920 | 33.000 | 458.000| 0.000 7.920 [ 29.300 1.650
Standards | 0.0035) | 0.0145) | 1.165) | <40(4) 8.1(3) | 29.6(2)

) - University of the West Indies Mona, The Climate Studies Group, The State of the Caribbean Climate Report Prepared for Caribbean Development Bank April 2020

3) - https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification. Last updated April 1, 2020
) - WHO guideline for recreational water 2003

5) - Draft Jamaica National Ambient Water Quality Standard - Marine Water, 2009

ranged from <0.001to 0.04 mg/l and exceeded the draft NEPAambient water quality
standard on all occasionsexcept one, on January21,2018.Faecalcoliform ranged from 2
MPN/100mlto 33 MPN/100mland averaged 17.5MPN/100mk 13.4 MPN/100ml Faecal
coliform levels were within the WHO guideline. There was only one temperature reading
taken on January31,2018and this was 29.3 °Cwhich was typical of Caribbeanwaters (UWI
2020) A singleturbidity readingon March 18,2019 was 1.65NTU.

DRYSEASONMAMMEEBAYBEACHEASTINEPA)

At the Mammee Bay East NEPAsite, data for one to two sampling occasions,January31,
2018and February 10,2020 were availablefor the parameters of interest. During the dry
seasonat Mammee Bay BeachEast(Table 56) the single pH reading taken on January31,
2018 was slightly alkaline at 7.82 The BOD recorded was 0.5 mg/l and 1.46 mg/L and
averaged 0.98 £+ 0.679 mg/l. Phosphate as P levels were 0.008 mg/l and 0.012mg/l and
averaged0.01+ 0.002mg/l. Onboth samplingoccasionson January31,2018and Februaryl0,
phosphoruslevelsexceededthe Nationalambient water quality standard. Nitrate levelsasN
were 0.08 mg/l and 0.103mg/l and averaged 0.091+ 0.016 mg/l. N levels exceeded the
standard on both saplingoccasions BODwas 1.46mg/l and 0.50 mg/l and averaged0.98 +
0.679 mg/l. BOD was within the standard on January 31,2018but was in exceedenceon
February10,2020.0n both samplingoccasions faecalcoliform determined was 4.5
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TABLE 5-6: NATIONAL ENVIRONMENT ANDPLANNING AGENCY AMBIENT WATERUALITY MONITORIN®ATA FOR

MAMMEEBAY ST. ANN (20182020),DRYSEASON MAMMEEBAY EASTBEACH

Coordinates (DD) P BOD FC
LOCATION N W DATE (gl N (mgl/l) (mall) | (MPN) TSS (mg/lYTDS (mg/I
Mammee Bay Beach East] 18.42683 -77.15950 1/31/2018| 0.008 0.103 0.50 | 31.0 334
Mammee Bay Beach East] 18.42683 -77.15950 2/10/2020| 0.012 0.080 1.46 4.5
AVG 0.010 0.091 0.980 | 17.750| 334
STD DEV | 0.002 0.016 0.679 | 18.738
MIN 0.008 0.080 0.500 | 4.500 334
MAX 0.012 0.103 1.460 | 31.000 334
Standards |0.003(5) 0.014(5) | 1.16(5)| <40 (4)

TEMP | Turb

(2) - University of the West Indies Mona, The Climate Studies Group, The State of the Caribbean Climate Report Prepared for Caribbean Development Bank April 2020
(3) - https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification. Last updated April 1, 2020
(4) - WHO guideline for recreational water 2003
(5) - Draft Jamaica National Ambient Water Quality Standard - Marine Water, 2009

MPN/100mland 31MPN/100ml,averaging17.75+ 18.738MPN/100ml.Theselevels of faecal
coliform were within the WHO guideline. The single temperature measurementof 29.2C
was typical of Caribbeancoastalwaters.

WETSEASONRIUBEACHNEPA)

During the wet seasonat RIU Beachthe pH was alkaline and ranged from 8.00 to 8.49
(Table5-7). Theminimum BODwas 0.78 mg/l, and the maximumwas 1.29mg/l and averaged

TABLE 5-7: NATIONAL ENVIRONMENT ANDPLANNING AGENCY AMBIENT WATERUALITY MONITORING ATA FOR
MAMMEEBAY ST. ANN (20182020), WETSEASON RIUBEACH

3-
OF
4 -
®) -

Coordinates (DD) P BOD| FC TSS Turb
LOCATIOR W DATE /) N (mgll) man | veny | TDS (mg/lj pH | TEMP{C) (NTU)
RIU Beach|18.43288-77.166296/12/2018| <0.001| 0.034 7.8 330.0 8
RIU Beach|18.43288-77.16629/9/3/2018 | 0.043 0.042 129 | 738 334.0 | 36300.0
RIU Beach|18.43288-77.16629/5/6/2019 | 0.083 0.034 1.09 | 79.0 8.49 28.9
RIU Beach|18.43288-77.166299/9/2019 | 0.002 0.002 0.78 13
RIU Beach(18.43288-77.16629/11/4/2019| 0.014 0.036 0.98 2.0 1130.0

AVG 0.030 | 1.035|21.920| 598.0 | 36300.0 | 8.245 28.9
STD DEV| 0.02 | 0.213| 32.145| 460.73 0.346

MIN <0.001| 0.002 | 0.78 | 2.0 | 330.0 [ 36300.0 8 28.9
MAX 0.083 | 0.042 | 1.29 | 79.0 |1130.00 36300.0 | 8.49 28.9
Standardg0.003(5] 0.014(5) [1.16(5/<40 (4 8.1(3) | 29.6 (2)

University of the West Indies Mona, The Climate Studies Group, The State of the Caribbean Climate Report Prepared for Caribbean Development Ba
https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification. Last updated April 1, 2020
WHO guideline for recreational water 2003
Draft Jamaica National Ambient Water Quality Standard - Marine Water, 2009

1.035+ 0.213.For the majority of sampling occasionsthe BODdid not exceed the water
guality standard. The phosphate - P levelsranged from <0.001mg/l to 0.083 mg/l exceeding
the standard on all except two occasions.Thenitrate asN levelsranged from 0.002 mg/l to
0.042mg/l and averaged0.03 mg/l £ 0.02 mg/l. Thenitrate valuesexceededthe standardfor
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all except one occasion. Faecalcoliform concentration ranged from 2 MPN/100mlto 79

MPN/100mland averaged21.92VIPN/100mk 32.145The Faecalcoliform level 79MPN/100m|
greatly exceededthe standard,and was below the temperature standardlimit. Temperature
was recorded at 28.9°C(one occasion).Therewas no record of turbidity.

WETSEASONMAMMEEBAYBEACHEAST(NEPA)

During the wet seasonat Mammee Bay Beach Eag the pH was alkaline at 8.05 and 8.31
(Table5-8). TheBODrangedfrom 0.54to 1.020mg/L,and averaged0.753+0.213ng/l. The

TABLE 5-8: NATIONAL ENVIRONMENT ANDPLANNING AGENCY AMBIENT WER QUALITY MONITOREN DATA FOR
MAMMEEBAY EASTST. ANN (20182020), WETSEASON

FC

DATE LOCATIoN [o4P  NOS-N— BOD (MPN/10 1SS
(mg/l) (mg/l) (mg/l) (mg/l)
oml)
12-06-18|Mammee Bay 0.014 0.023 170 | 3100 | 8.05
06-05-19|Mammee Bay  0.087 0.037 0.76 14.0 8.31 28.9
Standard 0.003* | 0.014Y | 1.168 | <40? 8.1% | 29.6?

faecal coliform levelswere 14AMPN/100mland 17MPN/100ml Theselevelswere within the
standard. The temperature was 28.9 °C (one occasion)and was within the standard. PO4P
014mg/land .087mg/l Theselevelsexceededthe standard. Nitrate levelswere .023mg/l and
.037mg/lon the two occasionsmonitored. Theselevelsexceededthe standard.

5.1.2 CoastalDynamics

The details of the coastal dynamicsassessmentare found in Appendix 11.6 No long-term
wave measurementsare availablefor the greater study area,so computed wave information
is derived from the US. / ! | VBAVEWATCHIHumerical hindcast model. Wave conditions
calculated from WAVEWATCHIHre extracted from a numerical station about 4 km north-
northwest of the study area (Figure 513 in deep water (>100m). Computed deep-water
wave conditions by the WAVEWATCHIodel from the beginning of 2006 to the end of
20180r 13years,were extracted.

95



‘V‘.’AVEV‘IATCHIII numerical station

Google Earth

FIGURE>-13 THE GREATER PROJEQREA WITH THE LOCATNGF THAWAVEWATCHINUMERICAL STATION

The nearshore and beach processesat the project site were investigated using the CMS
Wave model (https://cirpwiki.info/wiki/CMSWave). The CMSWave was developed by the
U.S.Army Corpsof Engineers(USACE)It is a steady-state, halfplane, two -dimensionalwave
spectral transformation model using a finite-difference, forward-marching implicit scheme.
Wave refraction, shoaling, reflection, diffraction, and breaking are computed, making the
CMSWaveanidealmodel to investigatethe project areawith complicated bathymetry and a
shallow reef crest. The CMSWave model can use measured directional wave spectral or
generate directional wave spectrausingstatistical wave parameterssuchassignificantwave
height, wave period, and incident wave angle. Recently, wave setup and runup have been
added. Thisis crucial for accurate calculation of wave propagation and breaking over the
reef crest and wave regeneration landward of the reef. For this study, wave data obtained
from WAVEWATCHII (Table 134) were used as input to the CMSWave. JONSWAP type
wave spectrawere generated basedon wave height and period.

Sedimenttrend analysiswasbasedon the results of the wave modeling and an examination
of shorelinestructures and beachcomposition.
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5.1.2.1 Waves

Wavesin the greater study area are mainly generated by the NE trade wind. Most of the
waves approach the coast from the mostly shoreparallel easterly directions, with the
averagewave height slightly lower than 1 m. High storm wavestend to approachthe coast
from a more northerly direction. Storm waves, asrepresented by the averageof the top 1%
highestwaves,canreach3 m. Theoverwater suite project areais protected from these high
offshore wavesby areef crest.

5.1.2.2 Nearshorebathymetry

Nearshorebathymetry in the study areais strongly influenced by the reef crest that extends
directly seaward of the overwater suites. A relatively detailed bathymetry survey was
conducted in this study. Basedon field observations,water depth over the reef rangesfrom
0.3m to 0.7 m. The extent of the reef was digitised from a rectified aerial photo and was
overlaid on the bathymetry survey coverage. The water depth in the offshore area was
digitised from a navigation chart. The water depth increasesrapidly seawardto over 150m
in about 1.6km seawardof the reef crest or about 2.0 km seaward of the shoreline. Water
depth landward of the reef crest rangesfrom 2m to 4 m, ascomparedto the 0.3mto 0.7m
depth over the reef. Theoverwater suitesare located in shallowwater at a depth of 2-3m.

5.1.2.3 WaveModelling

Atotal of 84 wave simulations (42 wavestimes 2 water levels)were conducted. Sevenwave
casesincluding NNE,NE,ENE E, ESENW, and NNW are illustrated and discussed ,ncluding
modelled wave field at both meansealeveland with 1m surge.

Thewavesat the project site are mostly lessthan 0.3 m, even under storm conditions, with
incident deep oceanwavesof over 2m high. Under storm conditions, wave diffraction at the
easternend of the reef crest allows slightly more wave energyto reachthe project site.

Under a storm-surge condition, 1 m above the mean tide level is used in this study. Water
depth over the reef crestincreasesto about 1.3m, comparedto roughly 0.3 m at the mean
tide level.

5.1.2.4 SedimentTrend Analysis

Thebeachalong the Sandalsresort is relatively healthy and uniform along the shore. There
aretwo shoreperpendicularstructures, aroughly 35m long groyne at the easternend and a
65 m long groyne/boardwalk at the western end. Slight sand impoundment occurs at both
groynes with the shoreline to the east (updrift side) protruding seaward. This shoreline
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offset at the east groyne is relatively minor and is lessthan 5 m. The shoreline offset at the
much more massivewest groyne is more significant, reachingnearly 10m. Thisis causedby
the muchlonger andtaller structure, which blocked the westward longshore sandtransport
more effectively.

Thewestward longshoretransport is causedby the easterlytrade wind. Basedon the results
of the wave modeling, as discussedabove, the reef crest significantly reducesthe incident
wave energy from the open CaribbeanSea.In addition, the long open ocean waves are
substantiallyrefracted by the reef crest. However, due to a relatively long fetch of nearly 2
km to the ESE]Jocally wind-generated short waves, superimposedon the diffracted ocean
wavesfrom the easternend of the reef crest, arrive at the shorelineat a high oblique angle.
Thesesmall waves can drive a small westward longshore sand transport, causinga small
offset at the groynes.

The overwater suites should have negligible influence on the wave propagation due to the
smallsizeof the pilings. Becausethey extend above water, they may obstruct the wind and
may have a minor influence on the wind wave generation to the west. However, this minor
wind obstruction should not significantlyinfluencethe beachprocesses.

5.1.3 Hydrogeology

Thehydrology and natural hazardsassessmenivas
done viasite visit, desktop review of existing
information, satellite imagery(including historical
images),terrain classificationbasedon surficial
geology,and areview of impactsfrom the effects of
earthquakes,hurricanes,and tsunamisbasedon
existing geologicaldata.

Thesite is located on the Pleistoceneaged Falmouth
Formation which consists of coral gravels, with a
carbonate sand matrix replete with small mollusc
fossils and interleaved clay bands. This formation
rests on top of the White Limestone Group which §
can be found at depth. The surficial deposits §
comprise imported marl fill with clays of the
FalmouthFormation (Figure 5-19).

FIGURES-14 SURFICIALGEOLOGYSHOWING
IMPORTECMARL(WHITE ABOVECLAYBANDSOF
THEFALMOUTHFORMATION(BROWN)
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5.2 Noiselevelsof undevelopedsite and the ambient noisein the areainfluence

A-Weighted broadband noise measurements were
done using the CR:831BSound Level Meter, which
meets the ANSI S1.4Standard for Class| accuracy g
(Figure 5-15. Noise levels were compared with the
Jamaica standard. Measurements were made on
Tuesday,January 31,2022 between 07:32and 09:18 &
hours at the site and environs to establish present [
backgroundor baselineconditions (Table5-9: Baseline ##5=aa
Noise). Therewas a brisk north-east wind throughout <
the measurement. This did not affect the reading as
the microphone wasfitted with a puff.

o

FIGURES-15 ORRUSCLASSISOUNDMETER

Average noise level (Leq) measuredwas 55db and 59.9db at NM1and NM2, respectively.
Thiswas consistentwith the low level of activity on the site before start up and would be a
reasonableindication of baseline/tackground noise level. In this caseboth sites were well
below the standard for a commercialzone. The higher level measuredat NM2 is consistent
with the fact that this section of the site is well trafficked by vehiclesand pedestriansand is
alsocloserto the surf zone.

TABLES-9: BASELINENOISE

Total Run National Standard -
ID Sample Point| Time Time Leq dBA| LMax L90 Peak Commercial Zone
7AM - 10 PM
NM1 |Riu Fenceline| 7:32:52 | 00:30:03 55.0 79.5 50.1 93.3 65
South-east
NM2  (Boundary 8:48:47 | 00:30:03 59.9 74.0 58.4 99.7 65
With Phase 2
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5.3 Sourcesof existing pollution

There are no existing point sources of pollution. However, the storm drain that runs
northward along the western boundary may be a source of pollution during rainfall events.
In addition, site runoff associatedwith Phaselactivities was observedto conveysediment
ladenrunoff to coastalwater where it impactsseagrasses.

5.4 Biological Environment

Thepurpose of the ecologicalsurveyat 3 AT ARD 16 ®FeQ(DR)wasto:

I.  Carryout abaselineassessmenbf the coastalhabitats (marine and terrestrial) and
associatedflora and faunain the vicinity of the proposed project (Sandals$ OT 1T 6 O
RiverOverwater Suites)

II. Identify potential adverseeffects of the proposed overwater structures on the
environment during project construction and, subsequently,during the facility's
operation.

Information on seagrass distribution within the project footprint is a prerequisite to
assessingand managingthis resource.A low altitude (130m)aerial surveywas carried out on
June 18,2022,to determine the spatial extent of the seagrassbeds at the project site. The
resulting imagerywas usedasa basemap for establishingthe surveytransectlocations. The
imagery will also be used to identify potential seagrassrelocation/restoration sites (See
Appendix 11.3

5.4.1 Marine Floraand Fauna

A survey of the marine flora and fauna was carried out on June 28 29, 2022.The survey
focused on the ecosystemalong the SandalsDR property, the spatial extent and condition
of the seagrasseds, and the presence/absencef endemic,protected, and ecologicallyand
commercially important speciesof flora and fauna at and immediately adjacent to the
proposed project site.

The site survey encompasseda ~250m buffer around the area designated for developing
overwater suites. Transect locations were selected within and adjacent to the project
footprint (Figure 5-16. A total of six (6) 100m long transects were surveyed(Table 5-10;
four transects (T1,T2, T3, T4) were immediately within the project footprint, while two
(T5,T6)were located nearthe reef crest~300mfrom the shore.
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TABLE5-1Q LATITUDE ANLONGITUDE OF TRANSE{LOMM) AND GROUNETRUTHING SPOT CHECKSTHESDRSITE

Legend
[T OverwaterSuites
© Spot check
Transects (100m)

Transect_T#

SpotCheck S# Latitude Longitude
T1 18.43106 -77.16331
T2 18.43094892( -77.16295559
T3 18.43076757| -77.16248176
T4 18.43043938( -77.16231033
5 18.43293264( -77.16160184
T6 18.43278243| -77.16168849
S1 18.429135 | -77.155675
S2 18.430983 | -77.159596
S3 18.431331 | -77.160179
S4 18.431375 | -77.161247
S5 18.431733 | -77.161659
S6 18.432114 | -77.162661
S7 18.432556 | -77.162865
S8 18.4329 -77.162678
S9 18.43325 -77.163276
S10 18.43276 -77.163411
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FIGURES-1G LOCATION OF THE BENITHSURVEYS AT TIBANDALSDUNNG RIVER LOCATION
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Seagrass density was quantified using quadrats (0.25m? placed at 5m intervals along the
length of transects, alternating on the left and right sidesof the tape. Thesequadrats were
usedto estimate the density (#/m?) of fauna, including seaurchins, starfish, conch, and any
other indicator speciesencountered.

A survey of the reef crest located ~300m from the shoreline (i.e., zone of influence) was
carried out using the Atlantic and Gulf Rapid Reef Assessment(AGRRA) protocol. The
survey focused on characterising the benthic substrate composition, including the
presence/absencend condition (i.e., disease)of coral, alcyonaceansmacroalgae,and other
substrate categories.

The fish community was surveyedusing the AGRRAbelt transect method at the reef crest
(T5, T6) and Roving Diver Technique(RDT) along the nearshoretransects where the fish
were lessabundant. TheRDTsurveydata provided specieslists and frequency of occurrence
for speciesencountered (i.e., Dominant, Abundant, Frequent, Occasional,Rare).

A supplementalManta tow surveywas carried out from the channelin the reef crest on the
easternsideto the groyne that demarcatesthe western boundaryline of the resort.

5.4.1.1 Marine Flora& FaunaResults

Theproject site is located along* A | A EdértA Goéstin the parish of St. Ann. The Sandals
beachgivesway to a shallow backreefarea (2-6m) extending seaward (~300m) to the reef

crest. Theprominent reef crest sheltersthe backreefareafrom wavesand storm surges.The

lagoon is predominantly sandy, with seagrassmeadows close to shore (Figure 5173 and

rubble, patch reefs, and sparseseagrasseds nearthe reef crest. Theextent of the seagrass
in the project footprint representsan areacovering~4.1ha (41,00 m?).

Shttps://www.agrra.org/
6Reef Environmental Education Foundation (http://www.reef.org)
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Source: Esti, Maxar, Earthstar Geogfapiisel
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FIGURE5-17 HIGH RESOLUTIQMOW ALTTUDE(~13®M1) AERIAL SURVEY OF THEAGRASS BEDS AT TRREOJECT SITE

5.4.1.2 Inshore Ecosystemz Seagrass

Seagrassmeadows play an essentialrole in the health of coastal ecosystemsby providing
ecosystemfunctions and services,including vital nursery grounds for commercialfish and a
variety of invertebrate species; stabilising sediments and improving water quality by
trapping nutrient-daden runoff; dampening the impact of waves and storms thereby
providing coastal protection by protecting beachesfrom erosion; and mitigating impacts of
climate change through carbon sequestration (Thorhaug et al.,201Y}. Proper management
and conservation of this vital ecosystemare essentialto ensureits resiliencein the face of
anthropogenicimpacts.

Transectsurveys(TXT4) in the sandylagoon revealeddense Thalassidestudinum meadows
fringed by Halodulewrightii and Syringodiumfiliforme (Figure 5-17. The dense shoots were
interspersedwith macroalgae,including green algal speciessuchasHalimedaPenicillusand
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Udotea typically growing between seagrassshoots and brown algae (Sargassumbictyota,
Padinaspp.),andred algae(e.g., Wrangelig.

Seagrasxover ranged from 38%near the crest (T5)to ~99%nshore, with an averageof 79%
cover, of which 68%is attributed to T.testudinumand 11%o the variable distribution of H.
wrightii and S.filiforme (Figure 5-18. Thalassiahoot densitiesranged from 100shoots/nt to

378 shoots/n?, with grass blade lengths varying from 1030 cm (Table 51). The shoot

density, condition, and blade lengths are indicative of healthy and mature seagrasshabitat.

Blowouts and bare patches observedin the meadows on the eastern side of the property
limits may be a result of past storm surgesor an indicator of bioturbation (e.g., feeding
behaviourof searays(e.g., Hypanusamericanus.

TABLE5-11 SEAGRAS®ENSITY#/M?) AND BLADE LENGTAND RELATIVBACOVER OF SEAGRASEGHES
FOUND WITHIN THE PBRECT AREA AT THRANDALSDRLOCATIONTTES THALASSIA TESTUDINUMWRI=
HALODULE WRIGHT8FIL= SYRINGODIUM FILIFORME

Date Transects Shootf Avg.Blade % Cowver % Cover % Cowver :2:;:;

m2 length {cm) (T tes) (H weri /5 fil) Sand (all spp.)
28-lun-22 1 327 15-30 55 31 14 86
28-lun-22 2 282 15-25 20 9 1 95
28-Jun-22 3 276 10-30 71 10 15 g1
28-lun-22 4 378 10-28 &3 16 1 99
29-lun-22 5 221 10-25 71 i} 29 71
29-lun-22 6 100 10-13 38 1} 62 38
Average % cover: 68 11 21 79
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5.4.1.3 Macroinvertebrates

Coastal seagrassbeds provide a range of ecosystem services, including providing food,
habitat, breeding, and nursery grounds for many marine species,all contributing to local
biodiversity’. Seagrass meadows provide vital habitat to juvenile fish and molluscs,
polychaete worms, crabs, shrimp, and urchins, which hide among the seagrassblades.
Seagrasdladesare consumedby turtles, somefish species,and urchins. The epiphytesthat
grow on the grassblades (e.g., algae, diatoms, and bacteria) serve as a food source for
conchand manysmallinvertebrates.

The most frequently encountered fauna in the seagrassbeds at the study site included the
Variegated Sea Urchin (Lytechinusvariegatud occurring at 2-8 individualdm? West Indian
SeaEgg (Tripneustesventricosu$ occurring at < 1 individual/nf, as well as the occasional

7UnitedNations Environment Programme (2020). Out of the blue: The value of seagrasses to the environment and to
people. UNEP, Nairobi.
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CushionSeaStar (Oreastereticulatus), queen conch (Lobatusgigag®, giant golden anemone
(Condylactigjiganteg, and variousalcyonaceang Table5-12.

TABLE5-12 INVENTORY OF MACROIERTEBRATE FAUNA ENONOTERED IN THE BACKER- AREA AT THEANDALSDR
PROJECT SITE

Common name Scientific Name T1 | T2 | T2 | T4 | TS | T6 | DAFOR
Variegated Sea Urchin Lytechinus variegatus A A A I I D
West Indian Sea Egg Tripneustes ventricosus v A A A
Long-spined Sea Urchin Diadema antillarum v | 0]
Donkey Dung Sea

Holothurian Holothuria mexicana v 0]
Red Cushion Sea Star Oreaster reticulatus v ¥ v F
Giant Golden Anemone Condylactis gigantea v v | A
Knobby anemone Bartholomea lucida v 0]
Sun Anemone Stichodactyla helianthus v 0]
CQueen Conch Lobatus gigas v v 0]
Black Sea Rod Plexaura homomalla v o]
Common Sea Fan Gorgonia ventaling v o
Corallimorpharian Ricordea florida v F
Ghost Shrimp Callianassidae v ¥ A

8 The Online Guide to the Animals of Trinidad and Tolagjmatus gigas

https://sta.uwi.edu/fst/lifesciences/sites/default/Blitifesciences/documents/ogatt/Lobatus_gigas%20
%20Queen%20Conch.péfccessed Aug. 10, 2022.
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Caranx ruber Oreaster reticulatus

Lytechints variegatus . Wi i 1 05 s

FIGURES-19 SEAGRASS BEDS SUPPORDIVERSITY OF MACRIYERTEBRATE FAUNACLUDING JUVENILESF,
URCHINSOTHER ECHINODERMSND VARIOUS SPECIES MBLLUSCS

5.4.1.4 Reefcrest

The prominent reef crest separatesthe backreef from the forereef slope. The substrate of
the reef crest comprisesold dead coral that hasbeen shapedover the yearsby exposureto
intense wave action and storm surges. The reef crest can be characterisedas moderately
disturbed due to eutrophication, as evidenced by the high macroalgal cover (60-80%)and
impacts from boat traffic and other physicaldamage(e.qg., fishing gear, snorkelers).Despite
the heavy macroalgal cover, the presence of CCAprovides favorable conditions for coral
recruitment. The interstitial crevicesin the reef frame provide habitat for sea urchins,
anemones,seacucumbers,other reef-dwelling invertebrates, and juvenilereef fish.

The sandy substrate on the crest's leeward side is populated by seagrass scattered patch
reefs, and large mounding corals, including Orbicella annularis, Orbicella faveolata,
Pseudodiploriastrigosa,and Pseudodiploriaclivosa.Orbicellaannularisand faveolataare both
listedasO %1 A AT @AtAeAUCBHIRedList of ThreatenedSpecieq Table5-13.
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The coral colonies are predominantly healthy, although some vulnerable speciesdo show
signs of infection by the Stony Coral TissueLoss Disease(SCTLD}hat has affected coral
tracts throughout the Caribbear!.

TABLES-13 THE PRESENCE AND ABMANCE OF CORAL SPEEENCOUNTERED ALONEE REEF CREST USMHEDAFOR
SCAIE (DOMINANT, ABUNDANT FREQUENTOCCASIONALRARE).

CoralCommonName ScientificName Presence Abundance| [UCNStatus

Boulderstarcoral Orbicellaannularis \% @) Endangered
Mountainousstar coral Orbicellafaveolata \% F Endangered
Massivestarletcoral Siderastreaiderea Y, F Leastconcern
Lessesstarletcoral Siderastreaadians \% o Leastconcern
Symmetricabraincoral | Pseudodiploristrigosa \Y F Leastconcern
Knobbybraincoral Pseudodiplori@livosa Vv O] Leastconcern
Fingercoral Poritesporites Vv O] Leastconcern
Blushingstar coral Stephanocoeniatersepta Vv O] Leastconcern
Lettucecoral Agariciaagaricites Vv @) Leastconcern

FIGURES-20. REEF CREST COMMUNITWVENILE FISH AGGREEAAROUNID. ANNULARISND NEARBY PATCH REE
LARGED.FAVEOLATEOLONY

9 Coral Disease Outbre#ittps://www.agrra.org/corafliseas@utbreak/Accessed Aug. 12, 2022.
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5.4.1.5 Fishes

Seventeen(17)fish specieswere observed during transect and roving surveys(Table 514,
eight (8) of which were observedin the seagrassmeadows. By contrast, all 17fish species
were observed during the transect and roving surveyson the reef crest and surrounding
areas.Fish were primarily juveniles,ranging from 5-15cm in length; Parrotfish (Scaridae)and
membersof the wrassefamily were the most abundantof these.

The scarcity of fish noted during the seagrasstransects and roving diver surveyscan be
attributed to poor visibility due to turbid conditions from runoff and the resuspensionof fine
sedimentsduring storm events. It is likely that the number of fish, particularly juvenile fish
associatedwith the seagrassdedsat the study site, hasbeen underestimated.

The backreef area, especially the seagrassbeds, provide essential nursery grounds for
juvenilefish and feeding grounds for the Southernstingray (Hypanusamericanu¥, which has
recently beenlistedasO . AAEQD A A @AtheAUCBHIRedListof ThreatenedSpecies.
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TABLES-14 FISH SPECIES ABUNDARIOBSERVED DURINGANSECT AND ROVINBVER SURVEYS AT TBENDALSDR
SITE

T5 1 T5 2 T5_3 Roving
#60m?) | @#60m?) | #60m?) Diver
(Reef Crest|(Reef Crest (Reef Crest| (Seagrass

Butterflyfish 0-15cm | 0-15cm | 0-15cm
Banded Chaetodon striatus 2
Spotfin Chaetodon ocellatus
Foureye Chaetodon capistratus 2

Grunt

Juvenile Grunts Haemulon / Anisotremus F

Parrotfish
Princess Scarus taeniopterus 5 10 34 F
Redtail Sparisoma chrysopterum 5 8 12
Stoplight Sparisoma viride 1 9 9
Striped Scarus iseri 42 26 28

Juvenile Parrotfishes Scarus / Sparisoma
Surgeonfish

Blue Tang Acanthurus coeruleus
Doctorfish Acanthurus chirurgus 1 2
Ocean Acanthurus bahianus 12 18 15
Wrasse
Slippery Dick Halichoeres bivitattus 13 8
Bluehead wrasse Thalassoma bifasciatum 22 8 F
Yellowhead Wrasse Halichoeres garnoti 15 13 9 F
Porcupinefish
Ballonfish Diodon holocanthus o
Other Fishes
Bar Jack Caranx ruber o
Spotted Trunkfish Lactophrys bicaudalis 1
Sptted Goatfish Pseudupeneus maculatus 1 3 3 o
Dusky damselfish Stegastes adustus 2 3
Sergeant major Abudefduf saxatilis 2 1
Longspine Squirrelfish Holocentrus rufus 1 1
Southern stingray Hypanus americanus o)
Total number of species 9 12 17 8
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5.4.1.6 Lagoon

A Manta tow survey of the lagoon was carried out to characteriseand ground truth the
substrate type in the vicinity of the project site. Theseafloor near the breakin the reef crest
(S1)was primarily rubble and sand, giving way to expansesof sandwith sparsedensitiesof
T. testudinumand S filiforme (Table5-15.

TABLES-15 LAGOON GROUND TRUTHAN

Spot
Check# Lagoon Groundtruthing
S1 Rocky Substrate; 1 Gorgonian; Tripneustes
S2 Syringodium sparse distribution interspersed with Thalassia; Lytechinus; Callianassidae
S3 Syringodium sparse distribution interspersed with Thalassia; Lytechinus; Callianassidae
sS4 Sandy substrate with scattered Thalassia, Lytechinus
S5 Dense Thalassia; Lytechinus
S6 Sparse/patchy Thalassia (< dense than 41); Lytechinus
S7 Sandy substrate, concrete block with PAST, Tripneustes, juvenile Diadema antillarum
S8 Thalassia (10-15 shoots/25cm2) with Syringodium along edges; Lytechinus
S9 Patchy Thalassia (5-10 shoots/25cm?2); Tripneustes; engine with PFUR, PAST, Stephanocoenia; sparse Syringodium
S10 Sandy substrate; sparse Syringodium; Lytechinus

5.4.1.7 Seagras€cosystemValuation

Seagrassecosystems provide numerous ecological, economic, and social benefits, and
understanding their value is essential for making informed decisions regarding coastal
development and ensuring sustainablepractices. The valuation of seagrassecosystemsis of
crucial importance in the context of coastal development. Below is a list of ecosystem
servicesattributed to seagrassedsthat warrant valuation'®

Biodiversity and Habitat: Seagrassbeds serve as critical habitats and nurseriesfor various
marine species,including commerciallyimportant fish and shellfish. The valuation helps us

10Cartés, J., Coallin, R., Fonseca, A. C., H. Gayle, P. M., Guzman, H. M., Jacome, G. E., Juman, R., Koltes, K. H., Oxgnford, H. A
RodriguezRamirez, A., SampeYillarreal, J., Smith, S. R., Tschirky, J. J., & Weil, E. (2014). CariifdidanLongTerm Study

of Seagrass Beds Reveals Local Variations, Shifts in Community Structure and Occasional Collapse. PLOS ONE, 9(3), e90600.
https://doi.org/10.1371/journal.pone.0090600
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understand the ecologicalimportance of seagrassecosystemsand their role in supporting
biodiversity and maintainingthe overall health of coastalecosystems*

Coastal Protection: Seagrassbeds play a significant role in mitigating coastal erosion and
buffering against storm surges. The denseroot systemsof seagrassesstabilise sediments,
reduce wave energy, and help prevent shoreline erosion. Valuingthese protective services
helpsassesshe potential impactsof coastaldevelopmenton coastal resilience?

Carbon Sequestration Seagrassesare a vital carbon sink. Valuing the carbon storage
capacity of seagrassecosystemscan contribute to climate change mitigation efforts and
inform decisionmakingregarding carbon offset projects'?

Fisheries and Economic Benefits: Seagrassbeds support productive fisheries by providing
habitats and nurseriesfor commerciallyvaluablefish and shellfish. The valuation of seagrass
ecosystems helps quantify the economic benefits derived from fisheries and related
industries. It allows policymakersand developersto considerthe potential financial losses
associatedwith destroying or degradingseagrasshabitats™*

Tourism and Recreation Seagrassecosystemsare popular destinations for tourism and
recreationalactivities suchassnorkeling,diving, and boating.

Cultural and Social Values Seagrassecosystemshave cultural and social significance for
many coastalcommunities, particularly indigenouspeoples and local communities,who rely
on these ecosystemsfor their livelihoods and cultural practices. Valuing the cultural and
socialvaluesassociatedwith seagrassecosystemsensurestheir recognition and inclusionin
decisiortmaking processes.

Valuingthe ecosystemservicesprovided by seagrasseds canhelp justify their conservation
and management.lt can also help raise awareness about the importance of these

11Green EP, Short FT (2003) Editors, World Atlas of Seagrasses. Prepared by the UNE® @dmdervation Monitoring
Centre. University of California Press, Berkeley, USA. 298 p

2Madsen JD, Chambers PA, James WF, Koch EW, Westlake DF (2001) The interaction between water movement, sediment
dynamics and submersed macrophyteblydrobiologia 444:7%84

Bserrano, 0., Gomekoépez, D.l., SdncheYalencia, L. et alSeagrass blue carbon stocks and sequestration rates in the
Colombian Caribbean. Sci Rep 11, 11067 (2021). https://doi.org/10.1038/32159844-5

“Nagelkerken I, Kleijnen S, Klop T, Vden Brand RACJ, Cocheret de la Morinie're E, et al. (2001) Dependence of Caribbean

reef fishes on mangroves and seagrass beds as nursery habitats: a comparison of fish faunas between bays with and
without mangroves/seagrass beds. Mar Ecol Prog Ser 2247235
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ecosystems and their contributions to the well-being of coastal communities and
businesse$®

The valuation of ecosystem services of seagrassbeds in the Caribbeanis variable and
depends on the methodology and variety of servicesincluded (e.g., use and non-use
values)®. Accordingto Dewsbury et al. 2016,the replacement value approach is the more
common valuation method for seagrassecosystems,based primarily on restoration costs
(i.e., time and materials). The study specifiesthat while the replacement value does not
reflect the total value of ecosystemservices,it provides a practical approachto addressing
smallscaledamageto seagrasdeds.

TABLE5-16 PUBLISHEDVALUATION OFSEAGRASECOSYSTENBERVICES ANBRESTORATI® EFFORTEBASED ON
DEWSBURY ET AR016)

Author ValuationMethod Value
Brenneret al. 2004 Meta-analysis uSD24,228/halyr
NOAA1997 Gaciaet al.
(1959) ! Replacement USD28,000¢684,000/ha

Total Restoration Cost*
Bayraktarovet al. 2016’ (basedon 22published
studies)

USD$ 725,326ha*

*Total restoration cost is the sum of all costs associatedwith a restoration project, including capital costs,
operating costs (cost for maintenance,monitoring, and equipment repair and replacement),and inkind cost
(donationsor volunteer labor) in 20D USdollars/ ha, consideringthe grossdomestic product estimated by the
purchasingpower parity (G DPPPP)17.

15LeanneC.CullenUnsworth et al. (2014).Seagrasameadows globally asa coupled sociakecologicalsystem: Implications
for humanwellbeing, Marine Pollution Bulletin, Volume83, Issue2,387-397.

16Bryan M. Dewsbury,MahadevBhat, JamesW. Fourqurean. (2016).A review of seagrasseconomic valuations: Gapsand
progressin valuation approaches,EcosystemServicesVolume18,68-77.

17 Bayraktarov,E.,Saunders M. 1., Abdullah, S.,Mills, M., Beher, J., PossinghamH. P., et al. (2016).The cost and feasibility
of marine coastalrestoration. Ecol.Appl. 26,105%1074.
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5.4.1.8 Impacts

54.18.1 Seagrasd.oss

The seagrassextent within the project area spansapproximately 4 hectares (equivalent to
41,000 m?) as depicted in Figure 521 The construction of overwater structures could
potentially impact an estimated 0.16hectaresof seagrasgwith 1350m?located beneaththe
suites). Thisimpact canbe broken down asfollows:

f ~100150m? of seagrassunder the pile footprint will be impacted directly during the
piling installation and will require mitigation (i.e., relocation), and

f ~1,630m? of seagrassunder the villas (Figure 523 will be impacted indirectly due to
shadingduring the operational phase.Theseimpacts are consideredminimal and do not
necessitate mitigation efforts. While light intensity will be diminished under overwater
structures, the availability of light will fluctuate throughout the day and acrossseasons
due to the sun'schangingposition. In responseto the reducedlight intensity, seagrasses
such Thalassiaestudinum, may exhibit blade elongation to increasethe surface area
availablefor light capture and optimise their photosynthetic activity (photoacclimate)
under shadedconditions™

The cost of seagrasgelocation canvary basedon the complexity of the project, the amount
of seagrassto be relocated, the equipment needed, labor costs, permits, monitoring, and
ongoing maintenance.Therecommendedmitigation callsfor the relocation of an estimated
100150m? of seagrassto make way for the piling installation (Appendix 11.R Accordingto
the values presented in Table 516 the estimated loss in seagrassservices based on
replacementvalue (i.e., Total Restoration Cost)would range from USD11,00 for the 150 m?,
up to USD120,000 for the 0.16 ha areathat will be impacted by shading. It isimportant to
note that these estimates might underestimate the true value of the entire range of
ecosystemservicesprovided.

Seagrassadjacent to the construction zone (Figure 520 may be temporarily exposed to
turbid conditions during construction. It may also be vulnerable to physicaldamage from

18CayabyabNapo M.,AU -Enriquez,Susana2007. Leafphotoacclimatory responsesof the tropical seagrassThalassia
testudinum under mesocosmconditions: a mechanisticscalingup study. New Phytologist Volume176lssue
1. https://doi.org/10.1111/j.148937.2007.02147(RAccessedViay 10,2023)
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barges(i.e., anchordamage,scraping)and equipment required for the installation of pilings
and overwater structures.

It is also important to note that there could be other impacts related to the eighteen
overwater villas during their operational phase (e.g., polluting spills), which could adversely
affect the health of seagrassbeds situated beneath and near the structures. Therefore, it is
advisable to conduct continuous monitoring to assessthe seagrassbeds' condition and
implement adaptive managementstrategies asrequired to ensurethe seagrassbhedsremain
healthy.
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FIGURE5-21 SEAGRASS COVER OF VABLE DENSITY WITHIHE PROJECT FOOTPR(N41,000 M? [~4.1HA]). IT IS
ESTIMATED THAT00150M” WILL BE IMPACTED DIRECT(SEAGRASS LOBBURING CONSTRUCTIOR THE OVERWATER
STRUCTURES ANE1600 M? WILL BE IMPACTED INRECTLY BY SHADING®RING THE OPERATIONRHASESEAGRASS IN
GPOTENTIAIMPACTAREAS MAY BE EXPOSED ADDITIONAL STRESSRING THE GESTRUCTION PHASE
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54.1.8.2 Lackof sedimentcontrol at the construction site

The health of seagrass beds depends on having clean water and enough light for
photosynthesis.As such, nutrient and sedimentloading from runoff are among the primary
causesof the degradation of seagrassmeadows in coastal waters (Saunderset al., 2017)
Suspended sediments reduce light penetration through the water column, specifically
photosynthetically active radiation (PAR), resulting in stunted growth, reduced shoot
density, smothering, and eventual reduction in the spatial extent of seagrassheds (Zabarte-
Maeztu et al., 2020).

The Thalassialominated seagrassmeadows located in the shallow inshore waters of the
SDRproperty (Phasel and Il) cover approximately 4.1 ha (41,000 m?). While the seagrass
bedsappearhealthy, severalissuesmay deleteriouslyaffect this sensitiveresource.

Rainyweather during the field surveysrevealed drainage issuesat the SDRsite. With no
stormwater managementor sediment control measuresimplemented at the construction
site, the heavyafternoon rainsdirectly funneled sedimentladenrivulets from the property's
southern boundary (near the main entranceto the construction site) into the coastalwaters.
The resulting sediment plume rapidly spread westward acrossthe seagrassbeds (Figure
5-23). Following a heavydownpour, construction workers were observed pumping rainwater
that had accumulated in the open foundation, directly onto the beach and into coastal
waters. Furthermore, the beach area next to the groin was used as a storage site for
uncoveredmoundsof fill usedon the construction site (Figure 5-22).

While the drainage issues observed are temporary impacts related to the construction

phase, implementing appropriate sediment control and addressing site drainage issues
requires immediate attention. Failureto implement proper sediment control and drainage
measurescan result in the accumulation of fines in the shallow back reef area, leading to

increasedturbidity and chronic resuspensionof sedimentsthat, in addition to shadingfrom

overwater structures, will have cumulative adverseimpacts on the health of the seagrass
bedsat the site.
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FIGURES-22. (TOP ROV). RAINWATER DRAINS INTTHE LAGOON AFTER AAVY DOWNPOURBOTTOM ROW WORKERS
WERE PUMPING RAINWER OUT OF THE FOUNDAN DIRECTLY ONT®IE BEACHNOTE THE PILE OF FION THE BEACH
(BOTTOMN).
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FIGURES-23.  SEDIMENTLADEN RUNOFF DRAERINTO THE COASTAL WBRS ATSANDALSDR. THE SEDIMENT PLUME BPAD ACROSS THE SRASS TO THE WEST OF
THE GROYNE AND PERSBED FOR THE REMAIER OF THE AFTERNOON




5.4.2 Termestrial Floraand Fauna

From an ecological perspective, the study site can be characterisedas OA A O A IwittD A A &
areaswith disturbed native and non-native vegetation introduced over the yearsspecifically

for landscaping purposes. The eastern boundary of the property borders a disturbed
woodland.

5.4.2.1 Flora

The assessmentof flora focused on proposed staging and storage areaswithin the project
footprint (Figure 524). Resultsfrom the surveyof the two zonesdesignatedasO O O Aa@E T C
001 O#&adAiddicate that the site located near the property's north section (near the
beach) has less biodiversity compared to the staging and storage area near the south
section of the property (main entrance at the road). A total of elevenspeciesfrom ten plant
families were observed near the north staging and storage area (Appendix 11.2Table 111).

By contrast, fifty -seven species representing 34 families were observed near the south
stagingand storage area(Appendix 11.2Table 112).

The following charts provide specific information on the IUCN status, habitat class,and
natural geographic distribution (range) of the speciesidentified in the north and south
stagingand storage areas.

54.2.1.1 North Stagingand Storage Area (BeachArea)

None of the floral speciesidentified during the survey near the north staging and storage
area are listed on the IUCN Red List as vulnerable, endangered, or critically endangered
(Figure 525. Most species that were identified were listed as O1 AAIOIOA Avdithd h
accordingto the IUCNdefinition, is a criterion for taxa that have been evaluatedagainstset
criteria but do not qualify as O# OE Odf AANT ICA A AA K ©EGA A 8608 AA ARG
4 E OA A Oullidedoreddand abundanttaxa areincludedinthe &1 AR G CA da@doly.
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OVERALL SITEPLAN (PHASE 182)

WAl e

FIGURES-24: LOCATION OF STAGINGIBSTORAGE AREASANDALSDUNNG RIVER
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IUCN STATUS CHART

—

LEAST CONCERN NOT ASSESSED UNKNOWN

FIGURE>-25. THEIUCNSTATUS OF THE FLOR®RECIES IDENTIFIED AHENORTH STAGING AND SRAGE SITE

In terms of distribution, the floral speciesobserved at the north staging and storage area
were mostly exotic (Figure 526). No endemic specieswere documented, which can be
attributed to the fact that the site was previously developed, and as such, most of the
original or native vegetation would havebeenremoved.

DISTRIBUTION CHART

~

—
. = =

UNKNOWN EXOTIC PANTROPIC NATIVE ENDEMIC

FIGURES-26. DISTRIBUTION STATUS@&LORAL SPECIES NOEFIED ATNORTH STAGING AND SRAGE SITE
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The habit classesof the observed speciesin the North staging and storage area were
predominantly trees, followed by herbs and shrubs. Theseobservationsare consistent with
what would be expected at a previouslydevelopedsite and with the site's historical use.

HABIT CLASS CHART

VINE HERB SHRUB TREE

FIGURES-27. HABIT CLASS STATUS BEORAL SPECIE IDERED ATNORTH STAGING AND SRAGE SITE

54.2.1.2 South Staging and Storage Site (Main Staging Area Near Entrance)

Thesouth site storage and staging areais dominated by speciesnot yet ranked accordingto

the IUCNRed List criteria (Figure 5-28). In crossreferencing specieswith the OT AO OA OOA A S
status againsttheir distribution status, and speciesprevalenceacrossthe island, it appears

that the lack of assessment(by the IUCN)is driven by concernfor the speciesin question

andtheir perceivedthreat of extinction.

IUCN STATUS CHART

o
o

—

—
LEAST CONCERN NOT ASSESSED UNKNOWN

FIGURE>-28. THEIUCNSTATUS OF THE FLORRRECIES IDENTIFIED AHESOUTH STAGING AND SRAGE SITE
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The south staging and storage area is dominated by native speciesfollowed by exotics,
which are half as numerous as the natives (Figure 529). There are, again, no observed
endemic specieswithin this designated area. The native speciesidentified are commonly
found acrossthe island.

DISTRIBUTION CHART

39
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c— —

UNKNOWN EXOTIC PANTROPIC NATIVE ENDEMIC

o

FIGURE>-29. DISTRIBUTION STATUS@LORAL SPECIES NDBEFIED AT THBOUTH STAGING AND SR@GE SITE

Sitesdesignated for storage and staging are generally cleared, impacting trees more than
herbs. The habit dominating the south staging and storage site is mainly herbs. The south
areais larger than the northern site, which explainsthe more significant number of species
observed(Figure 5-30).

HABIT CLASS CHART

29
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I m

VINE HERB SHRUB TREE

FIGURE>-30. HABIT CLASS STATUS BEORAL SPECIE IDERMED ATSOUTH STAGING AND SR@GE SITE
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Figure 5-3] Figure 5-32 and Figure 5-33represent combined data collected at the north and
south storage and staging areas. The general summaries above are reflected in the
combinedtables,andthe sameconclusionsare drawn.

IUCN STATUS CHART
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[

UNKNOWN NOT ASSESSED LEAST CONCERN

FIGURE5-31 IUCNSTATUS FOR THE COMED FLORAL SPECIESUND AT THINORTH ANCSOUTH STAGING AND
STORAGE SITES

SPECIES DISTRIBUTION CHART
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UNKNOWN EXOTIC PANTROPIC NATIVE ENDEMIC
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FIGURE>-32. DISTRIBUTION STATU®R THE COMBIED FLORAL SPECIESUA® AT THENORTH ANCSOUTH STAGING AND
STORAGE SITES
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HABIT CLASS CHART
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VINE HERB SHRUB TREE

FIGURE>-33 HABIT CLASS CHART FORE COMBINED FLORAPECIES FOUND AT TNBRTH ANCSOUTH STAGING AND
STORAGE SITES

5.4.2.2 Faunasurveys

54221 Avifauna

Thirty (30) bird specieswere identified during the site assessmeniTable 5-17. Thisincludes
6 resident (endemic),21resident (hon-endemic) and 3 migrants.

The bird speciescomposition observed is typical of a dry limestone forest (Downer and
Sutton 1990). Of the endemic birds identified, all were non-forest dependent. Thesebirds
included Parakeets Hummingbirds,JamaicanWoodpeckers,Orioles,and Warblers.It should
be noted that the woodland and the surrounding forest provide a habitat for birds classified
asforest specialists.

Thewinter migrants generallyarrive in Septemberand depart Jamaicaas early as April. Only
three summer migrants were observed during the assessment,including the Antillean
Nighthawk, Gray Kingbird, and Blackwhiskered Vireo. No winter migrant Warblers were
observedasthe surveywas carried out before their arrival.

Onlythree bird specieswith specialdesignated status by the IUCNwere observedacrossthe
study area: White-crowned Pigeon (Patagioenasleucocephala) Jamaican Crow (Corvus
jamaicensiy and JamaicanParakeet(Eupsittulanang are both classifiedas near threatened
species.
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TABLE5S-17 AVIFAUNA OBSERVED DI THE ASSESSMENF DHESANDALSDRPROPERTY

CommonName Scientific Name Range IUCN DAFOR
AmericanKestrel Falcosparverius Resident LC R
Antillean Nighthawk Chordeilegundlachii Migrant LC O
Antillean PalmSwift Tachornigphoenicobia | Resident LC O
Bananaquit Coerebdlaveola Resident LC O
Blackcrowned Night-Heron | Nycticoraxnycticorax Resident LC R
Blackfaced Grassquit Melanospizaicolor Resident LC O
BlackwhiskeredVireo Vireoaltiloquus Migrant LC O
Brown Pelican Pelecanusccidentalis | Resident LC R
Cattle Egret Bubulcusbis Resident LC R
CommonGroundDove Columbingyasserina Resident LC O
GrayKingbird Tyrannugdominicensis | Migrant LC O
GreatBlueHeron Ardeaherodias Resident LC R
GreaterAntillean Grackle Quiscalusiger Resident LC F
JamaicanCrow Corvugamaicensis Endemic NT R
JamaicanEuphonia Euphonigamaica Endemic LC R
JamaicanMango Anthracothoraxmango | Endemic LC R
JamaicanOriole Icterusleucopteryx Resident LC R
Jamaicanwoodpecker Melanerpesadiolatus Endemic LC O
LoggerheadKingbird Tyrannuscaudifasciatus | Resident LC O
Magnificent Frigatebird Fregatamagnificens Resident LC R
Northern Mockingbird Mimuspolyglottos Resident LC R
JamaicanParakeet Eupsittulanana Endemic NT O
Smooth-billed Ani Crotophagaani Resident LC O
Streamertail Trochiluspolytmus Endemic LC R
TurkeyVulture Cathartesaura Resident LC O
VervainHummingbird Mellisugaminima Resident LC R
White-crowned Pigeon Patagioenas Resident NT O

leucocephala
White-winged Dove Zenaidaasiatica Resident LC R
Yellow-faced Grassquit Tiarisolivaceus Resident LC O
ZenaidaDove Zenaidaaurita Resident LC R
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5.4.2.2.2

Amphibians

Herpetofauna

Only three amphibianswere recorded on the property (Table 518, namely the endemic

Eleutherodactylus gossei and

the

introduced Eleutherodactylus johnstonei

and

Eleutherodactylusplanirostris (Figure 5-34). No amphibians of special conservation status
were identified in the study.

TABLE5-18 HERPETOFAUNA IDENTHEE IN THE STUDY AREA

: e Rang| IUC | DAFO
Class Family ScientificName CommonName o g N R
Amphibia | Eleutherodactylidae| Eleutherodactylus JamaicarforestFrog | End VU R
gossei
Amphibia | Eleutherodactylidae| Eleutherodactylus LesserAntilleanFrog Int LC A
johnstonei
Amphibia | Eleutherodactylidae| Eleutherodactylus CubanFlatheaded Int LC F
planirostris Frog
Reptilia | Cheloniidae Eretmochelys Hawksbillseaturtle Nat CR
imbricata
Reptilia | Dactyloidae Anolislineatopus JamaicaBrownAnole | End LC O
Reptilia | Dactyloidae Anolisgrahami JamaicarTurquoise End LC A
Anole
Reptilia | Dactyloidae Anolisopalinus JamaicarOpalbellied | End LC O
Anole
Reptilia | Dactyloidae Anolissagrei BrownAnole Int LC
Reptilia | Sphaerodactylidae | Aristelligerpraesignis | JamaicarCroaking Nat LC R
Gecko
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FIGURE>-34: THE INTRODUCEBE.EUTHERODACTYLUSWIROSTRIB/AS FOUND UNDER DHEBRON THE PROPERTY

Reptiles

Lizards Fivelizardswere identified during the study, includingthree (3) endemics,one (1)
native, and one (1)introduced species.Themost abundantreptile in the study areawas
Anolisgrahami

SeaTurtles- Fourof the sevenseaturtle speciesof the world have beenrecorded in Jamaica:
Green Turtle (Cheloniamydag, Hawksbill (Eretmochelysimbricata), Loggerhead (Caretta
caretta), and Leatherback (Dermochely€oriaceg (HaynesSutton, Bjorkland,and Donaldson
2011) There are a few unverified reports of the highly endangered Kemp's ridley
(Lepidochelyskempii), and one confirmed occurrence of an olive ridley (Lepdochelys
olivaceg in Jamaicanwaters (HaynesSutton, Bjorkland, and Donaldson 2011) The IUCN
Redlist Status of the sea turtle in Jamaicais as follows: Green turtle (Endangered),
Loggerhead (Endangered), Leatherback (Critically Endangered), and Hawksbill (Critically
Endangered).The Hawksbill is the most abundant of the four speciesin Jamaica.Several
nestshavebeenreported on the North Coast.

Accordingto fishermen seenon the beacd during the survey,the seaturtles regularly nest
on the beach.A fishermanshowed an areawhere he saw a turtle digging a nest. However, it
could not be deducedif it was a test dig or an active nest at the time of the survey(Figure
5-35. Further assessmenbf the beachdid not indicate any turtle tracks. Anecdotally,it was
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reported that the peak turtle nesting seasonis between March and June and the common
nestingturtle isthe Hawksbill Turtle.

FIGURES-35. A POSSIBLESEA TURTLE NEST OBSE® ON THE BEACH ONE PROPERTY
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