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Figure 511: Wave breaking over the shallow barrier reef and wave propagation through the gaps. yelltine =
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Figure 512: Modeled wave field for the n (O degrees) incident wave. upper panel: average wave condition with
a significant wave height of 0.55 m and a peak wave period of 4.64 s. Lower panel: average of top 1% high
wave with a significant wave height d 1.95 m and peak wave period of 6.33 s. zooming in to, e.g., 200%, to
view details Of the WaVE fIEIUS........oi e a5
Figure 513: Modeled wave field for the nne (22.5 degrees) incident wave. Upper panel: average wave condition
with a significant wave height of 0.52 m and a peak wave period of 4.51 s. Lower panel: average of top 1%
high wave with a significant wave heightof 1.47 m and a peak wave period of 5.86 s. zooming in to, e.g.,
200%, to view details Of the Wave fieldS.............ooo i 96
Figure 514: Modeled wave field for the ne (45 degrees) incident wave. upper panel: average wave condition
with a significant wave height of 0.39 m and a peak wave period of 3.88 s. Lower panel: average of top 1%
high wave with a significant wave height of1.16 m and a peak wave period of 5.68 s. zooming in to, e.g.,
200%, to view details Of the WaVE fIElAS...........iiiiiiiee e e 98
Figure 515: Modeled wave field for the ene (67.5 degrees) incident wavdpper panel: average wave condition
with a significant wave height of 0.32 m and a peak wave period of 5.26 s. lower panel: average of top 1%
high wave with a significant wave height of 0.98 m and a peak wave period of 6.99 s. zooming in to, e.g.,
200%, toriew details Of the Wave fIlUS..........cuvviii i e 99
Figure 516: Modeled wave field for the WSW (247.5 degrees) incident wave. Upper panel: average wave
condition with a significant wave height of 0.37 m and a peak wave period of 6.37 s. Lower panel: average
of top 1% high wave with a significant wave heiglof 1.68 m and a peak wave period of 8.25 s. zooming in
to, e.g., 200%, to view details of the wave fields..............coooe i e 101
Figure 517: Modeled wave field for the W (270 degrees) incident wave. Upper panel: average wave condition
with a significant wave height of 0.53 m and a peak wave period of 6.31 s. Lower panel: average of top 1%
high wave with a significant wave height 0f2.13 m and a peak wave period of 7.89 s. zooming in to, e.qg.,
200%, to view details Of the Wave fields...........o oo e 102
Figure 518: Modeled wave field for the WNW (292.5 degrees) incident wave. Upper panel: average wave
condition with a significant wave height of 0.45 m and a peak wave period of 7.52 S. Lower panel: average
of top 1% high wave with a significant wave ght of 1.92 m and a peak wave period of 7.53 s. zooming in
to, e.g., 200%, to view details of the wave fields..........oeeeiiiiiiiiiiii e 103
Figure 519: Modeled wave field for the NW (315 degrees) incident wave. Upper panel: average wave condition
with a significant wave height of 0.60 m and a peak wave period of 5.42 s. Lower panel: average of top 1%
high wave with a significant wave heightof 2.29 m and a peak wave period of 7.53 s. zooming in to, e.g.,
200%, to view details Of the WaVe fIeldS..........e oo e 105
Figure 520: Modeled wave field for the NNW (337.5 degrees) incident wave. Upper panel: average wave

condition with a significant wave height of 0.65 m and a peak wave period of 4.87 s. Lower panel: average
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of top 1% high wave with a significant wave height of 2.28 m and a peak wave period of 6.87 s. zooming in
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Figure 521: Modeled wave field for the N (0 degrees) incident wave. Upper panel: average wave condition with
a significant wave height of 0.55 m and a peak wave period of 4.64 s. Lower panel: average of top 1% high
wave with a significant wave height 0f1.95 m and peak wave period of 6.33 s. zooming in to, e.g., 200%, to
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Figure 522: Modeled wave field for the NNE (22.5 degrees) incident wave. Upgemel: average wave condition
with a significant wave height of 0.52 m and a peak wave period of 4.51 s. Lower panel: average of top 1%
high wave with a significant wave height of 1.47 m and a peak wave period of 5.86 s. zooming in to, e.g.,
200%, to viewdetails Of the Wave fIelds.. ... s 109
Figure 523: Modeled wave field for the NE (45 degrees) incident wave. Upper panel: average wave condition
with a significant wave height of 0.39 m and a peak wave period of 3.88 s. Lower panel: average of top 1%
high wave with a significant wave height of1.16 m and a peak wave period of 5.68 s. zooming in to, e.g.,
200%, to view details Of the WaVE fIElAS...........iiiiiiieee e e 110
Figure 524: Modeled wave field for the ENE (67.5 degrees) incident wave. Upper panel: average wave condition
with a significant wave height of 0.32 m and a peak wave period of 5.26 s. Lower panel: average of top 1%
high wave with a significant wave heightof 0.98 m and a peak wave period of 6.99 s. zooming in to, e.g.,
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Figure 525: Modeled wave field for the WSW (247.5 degrees) incident wave. Upper panel: average wave
condition with a significant wave height of 0.37 m and a peak wave period of 6.37 s. Lower panel: average
of top 1% high wave with a significant wave heiglof 1.68 m and a peak wave period of 8.25 s. zooming in
to, e.g., 200%, to view details of the wave fields........ ..o 112
Figure 526: Modeled wave field for the W (270 degrees) incident wave. Upper panel: average wave condition
with a significant wave height of 0.53 m and a peak wave period of 6.31 s. Lower panel: average of top 1%
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Figure 529: Modeled wave field for the NNW (337.5 degrees) incident wave. Upper panel: average wave
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background image. the wave height values can be obta@a from the contour lines. zooming in to, e.g.,
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the wave height values can be obtained from the contour lines. zooming in to, e.g., 200%, to view details
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Figure 538: Modeled wave field for n (0 deg) incident storm wave (hsig = 1.95 m, tp = 6.33 s) with a 0.7 m surge
O1T AAO pOiI Pi OAA AT 1T AEOEI T 08 11 OA OEA Ail11T 0 OAEAI A AO
background image. the wave height valuegan be obtained from the contour lines. zooming in to, e.g.,
200%, to view details of the Wave fIelds..........oooiioie s 123

Figure 539: Modeled wave field for nne (22.5 deg) incident storm wave (hsig = 1.47 m, tp = 5.86 s) with a 0.7 m
O0OOCA O1 AAO POl pT OAA Ai T AEOEI T 08 11 0A OEA AT11T0 OAEA
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Figure 546: Modeled wave field for nnw (337.5 deg) incident storm wave (hsig = 2.28 m, tp = 6.87 s) with a 0.7
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Figure 548: modeled flow field under the recommended design. Note the colour scheme at the overwater
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Figure 550: upper panel: the wood pier (3rd from the east) was damaged by the severe winter storm impacted
Jamaica on February 6, 2024. The wood board was detached by the wave impact from underneath. The

deck is roughly 1.3 m from mean sea level. Lowerpa: side view of the wood pier. Photo was taken on

Figure 551: the house over the wood pier (2nd from the east) was damaged by the severe winter storm
impacted Jamaica on February 6, 2024. The glass bottom was detached by the wave impact from
underneath. The deck is roughly 1.3 m from mean sea level. Pbatas taken February 11, 2024 about 5
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Figure 564: an example of modeled flow field under the recommended design. Note the color scheme at the
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1 EXECUTIVE SUMMARY

1.1 Background

This Environmental Impact Assessment (El&ddresses thedevelopment proposed by Sandals
Resorts International (SRI) which includes construction df8 overwater bungalows, pylons, a
supporting boardwalk carrying utility pipes, 10 villa style suites, wetland conversion and coastal

modification.

The study area for the EIA is an arc extending 1 km south, east and west of the proposed site and
adjacent coastal areas. This study area is considered sufficient to capture the various land uses and

existing key coastal resources.

The EIA included a literature review and fieldwork to establish baseline conditions and identify

potential impacts (positive and negative) that might be associated with the project.

1.2 Legislation and Regulatory Considerations

There are 13 legal instruments, 4 Policy Initiatives ahdhternational Conventions relevant to this

project.

The Natural Resources Conservation Authority (NRCA) 2A891is the primary legislation providing the
regulatory framework for activities affecting the environment. The NRCA Act is executed by the

National Environment and Planning Agency (NEPA).

Other Legal instruments include the Town and Country Planning Atbwn and Country Planning (St.
JamesParish)ProvisionalDevelopment Order2018 National Solid Waste Management A@001land

the Parish Councils Building A2016

Policy Initiatives of particular relevance include the Protected Areas System Master Plan, Policy on Sea

Grass Bedghe Wetlands Policyand National Policy & Guidelines on Overwater Structures
1.3 Scope and Project Description

To allow for the assessment of the cumulative impacts of the overall development, the scope of the

ElAcovers all aspects of the proposed development including:
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1 Proposedaccommodationconstruction and amenities(18 overwater bungalows10villa style
units as well as associated parking areas for guest and sjaff

1 Proposed wetland modification to facilitate hotel constructiorand parking areas

1 Proposed coastal modification works

1 Ancillary facilitiesand activities to be undertaken as part of the above listed works

1.3.1 History and Background of the Project

such offering to compete with similar facilities in the French Polynesi@ince then, Sandals has
constructed more overwater bungalows at its facilities located at Sandals SdutCoast Jamaica,
Sandals Grandé&t. Lucian and Sandals St. VinceMontego Bay would represent the 8 location of

Sandals Overwatebungalowsin the Caribbean and 3rd in Jamaica.

1.3.2 Site characteristics
The Sandals Montego Bay resort is located on the headland just to the east of the Montego Bay

harbour in proximity to theMBJ Sangster International Airport

The shoreline is protected by a shallow reef crest about 300 to 500 m seaward. The reef crest is
relatively shallow (0.5 m to 1.0 m deep) with considerable alongshore variations in termsanftinuity

and depth.

The proposed development is expected to take place on the eastern border of the Sandals Montego
Bay resort site and an adjoining wetland to the east, an area of approximately 2Ha beiarg of parcel

registered to the Airport Authority of Jamaica
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FIGUREIL-1: SHORELINEOFSTUDYAREAPROTECTEBY EXISTINGREEFCREST

1.4 Master Plan

The services of Sandals Montego Bay will be augmented by the construction of 18 overwater
bungalows along the eastern border of the existing development and 10 vitsle units to the east of
the overwater bungalows. Additionally, the area designated for the villa style units will also
accommodate a parking area for staff which will be constructed first due to recent developments,
including an increasing spate of car thefts. Currentiiaff parking is situated along the roadside making

the new facility a priority.The salient features of the project description include:

1 AccessThe project site will be accessed using lands east of SMB which will also be utilised as

the storage/staging area for the proposed overwatebungalows.

9 Site Drainage There are no rivers or gullies on the site; however, there is a major drainage
discharge outlet for surface water runoff approximately 320m east of the site boundary. This
localised drainage takes authorised storm water runoff to the sea and is also tig@hpacted,

as noted by the presence of sluice gates controlling tidal flows.
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1 ExpectedProject Components and Alternative Materiai<Construction of buildings over the

ocean somewhat restricts the choices ahaterials. Components under consideration include
Glass Reinforced Polymé&GRP), PVC, stainless steel, aluminum, thatch and clay tiles.

9 Details of Infrastructure Development and Waste Generation Temporary wastewater

treatment facilities will be constructed for site workers while the development will connect to
the existing treatment facilities.

1 WasteQuantities During Construction4 waste skips per villa x 18 = 72 skips total = 72 x 20 yds.
= 1440 Cu yd.

1 WasteQuantities During Operationl skip per montty 1 cu yd. per OWS + general waste = 18+4

cu yds. = 22 cu yds. Waste will be sent through a compactor before being taken off property.

1.4.1 Provision of utilities

1 The daily demand for potable water is estimated at 400 liters/room/day. The source of Potable
Water is NWC which services the area.

1 The ®urce of electricity will be Jamaica Public Service Co.

1.4.2 Project Phasing
The construction of OWBs and villas ssheduled to start in late 2024 and will take approximately 18

months to complete.

1.5 Description of the Environment
1.5.1 Physical environment

1.5.1.1 Coastal Dynamics
Waves
As controlled by the trade wind, the ENE incident waves are by far the most dominant, occurring at

60.8% of the time with an average significant wave height of 0.32 m and average peak wave period of
5.26s

The second most frequent incident waves are from the NE direction, at 17.6% of the time, also

controlled by the easterly trade wind

The third most frequent incident waves are from NNE, occurring at 5.7%, with an average significant

wave height of 0.52 m with a peak wave period of 4.51 s
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The fourth most frequent incident waves are from the north, occurring at 5.6%, with an average

significant wave height of 0.55 m with a peak wave period of 4.64

The most energetic waves come from the NNW direction, with the average significant waeight of

0.65 m and aveage peak wave period of 4.87 s.

The NNW waveccurs 3.64% of the timeut although the frequency of occurrence is not high, it is still
very significant. The storm waves from NNW are very energetic due to the much longer wind fetch
from the Cuba landmassvith the average of the t@ 2% and top 1% highest waves belimg most
energetic for the greater study area, at 2.17 m and 2.28 m, respectively with average peak wave period

of 6.79 s and 6.87 s, respectively

The easterly approaching waves, including ENE, NE and NNE waves,r 84.1% of the timeheing
driven by the trade windsEnergetic wave conditions are apparently influenced by the northerly winds

associated with passages of winter cold fronts, and therefe approachfrom a northerly direction.

Sediment Transport
Based on different beach characteristics, the entire shoreline can be divided into three sectiéiigure
12). The eastern sectioffSection 1), the middle sectiofSection 2), spanning between the eighth and

tenth groynes (from the east), and the western sectio(Section 3).

The erosive nature of Section 1 shoreline corresponds with the relatively higher wave along this section
under the dominant ENE and NE incident wave conditions. Section 3 benefits from the westward
longshore sand transport and the protection from theeef crest, resulting inarelatively wide beach.
Longshore transport is confined by the groynes. However, based on the westward increasing trend of
beach width, the pre2017 groynes allowed some of the westward longshore sand transport to move

through. This wa likely the reason that the groyne field was reinforced in 262018.
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FIGUREL-2: BEACHCHARACTERISTIGND SECTIONSALONGTHE SANDALSMONTEGMAY SHORELINE

The beach conditions afte2017were largely controlled by the engineeringsolutions. The third and
fifth groynes from the east were removed andhe remaining groynes were reinforced with Theads
and Yheads. The original fifth groyne was replaced byshort, detachedbreakwater. The removal of
the groynes resulted in longer sections of beach between the groynes. In addition, the beach between
the groynes was nourished¢oncurrentlywith the groyne improvement. The artificial beach appears to
be quite stable since 2018 based on the tirseriesaerial photos from Google Earth. The beach to the
west of the groyne field remains stable, as compared to the state before the groyne improvement.
The westward longshore sand transport discussed above is largely interrupted by the groyne field. The
beachto the west of the groyne field appears to be i state of equilibrium before and after the

groyne improvement, as indicated by the rather stable shoreline.

Modeling of Nearshore Wave and Flow Conditions

A nearshore reef with a crest of 0.5 to 1 m below mean sea level extends along the study area. This
reef crestis 300 to 500 m seaward of the Sandals Montego Bay shoreline. The shallow water over the
reef crest induces significant wave breaking, particularly under energetic storm conditions, and
subsequently reduces wave height subentially landward of the reef Thereef crestis not continuous

with several gaps exighgwithin the reef system Due to the configuration of thereef crest, a relatively

large amount of wave energy propagates through the gaps, particularly during storm conditions
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Modeled Wave Field under Existing Condition

As expected, thereef cresthas significant influence on the wave propagation. Wadeight reduction
and wave refraction occur at theeef crest Under average wave condition, the wave height reduced
from 0.55 m seaward of theeef crestto typically 0.4 to 0.5 m landwardUnder storm wave condition,
the incident wave height is significantly reduced by theef crestfrom generally 1.6 m seaward to 0.4
to 0.6 m landward. The percentage wave energy reduction by theef crestunder storm condition is

much greater than that under averge wave condition.

Modeled Wave Field with a 0.7 m Surge

A storm surge would increase the water depth over theeef crestand subsequently weaken its ability
to dissipate incident wave energySimilar to the mean sea level case, tieastern portion of the resort
tends to have lower waves than thosén the western portion. This is related to better protection by
the reef. In summary, the wave modeling results suggest that the proposed overwatenngalow
locationsin the eastern portion of the resorthave lower waves than theotential bungalow locations

to the west.

Simulated Wave Field under Modified Condition at Mean Sea Level
Based on the modelling,hie pilingsare expected to haveminimal influence on the overall nearshore
wave field. Given the very small size of the piling®lative to the project site, minimal and highly

localised influence is expected

Sediment Plume Dispersal Modeling for the Construction Phase
A very energetic winter storm impacted the Sandals Montego Bay Resort on February2624
Widespread beach erosion and infrastructure damage were caused by this rather rare storm. Damage

along the sandy beach was observed during the field investigation on Februan2024

Despite the protectionoffered by the reef crest some wave energy reached the shoreline and induced
suspension of bottom sediment However, sediment suspension at the proposed overwater

bungalows site wasconsiderably lessignificant

Widespread damage to the wood deck was observed at several of the piers. The elevation of the deck
to the water level was measured during the field investigation. Little to no damage was observed at

decks that are more than 1.5 m above sea level. On thkasthand, widespread damage was observed
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at decks that are lower than 1.5 m above sea level, with the degree of damage increasing with lower

elevation.

Based on analysis of plume suspension and dispersion, the following measures are recommended to

control potential plume dispersion:

1) During the overwater unit construction, particular operations that may induce suspension

of bottom sediments such as installation of pilings, should be conducted under calm

conditions when the winddriven current is much weaker than the velocity predicted for

energetic conditions. This would significantly reduce the dispersion of suspended

sediments.

2) At sites with high mud content in the bottom sediment, plume barriers should be used to

limit the dispersion of the suspended sediment. If feasible, plume barriers should be

applied for the entire area.

3) Since the current tends to be directed to the west as driven by the easterly trade wind, the

plume barriers should be deployed to the west of the construction operations.

Overall, the suspended sediments, even the misized ones that may be induced by the construction

operations would remain in the water column for less than one hour even under worst case scenarios.

Its impact to thereef system which is located over 200 m seaward, should not be significant.

1.5.1.2 WaterQuality

Baseline water quality was evaluated by a combination of field and laboratory analyses to determine

the following parameters:
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Turbidity (NTU)

Dissolved Oxygerfmg/l)

pH

Temperature(°C)

TDS(mg/l)

Salinity(ppt)

Conductivity (uS/cm)

Nutrients (Nitrates and Phosphatesjmg/I)
Faecal Coliforr{MPN/100ml)
Biological Oxygen Demand (BO@ng/l)
TSSmg/l)
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Wet Season
PhosphateP averaged 0.003mg/l at all sites. The range wa3.002mgl to 0.005mg/l. The highest
average was determined for the background station outside the reef (SMB1) and just west of the

easternmost site (SMB4). These levels compare to the NEPA interim standard.@®3mg/l.

Biological Oxygen Demand (BODaveraged 1.21mg/l at all sites with a range of 0.72mg/l to 1.79m/I.
BOD was highest at the bagtound site and lowest at the easternmost site within the footprint of the
proposed overwaterbungalows (SMB5). BOD exceeded theHRA interim standard at the bagkound

site, as well as at the site just west of the easternmost site (SMB3). At the other sites, BOD was within

the interim standard.

Dissolved Oxygen (DO)averaged5.0mg/l at all sites with a range of 4.4mg/l to 5.9mg/l. With the
exception of the background siteall sites were near or slightly less than tH&).S.EPA 1986)standard.
Considering that these levels are daytime levels it is likely that levels cdalil below the standard

during nocturnal hours when photosynthetic oxygen is absent.

FaecalColiform (FC)averaged 2MPN/100mht all sites with a range of >2 to MIPN/100ml The highest
level was determined for the sample taken at the background site (SMB1). These levels were well
within the standard.

pHwas almost uniformranging from8.0 to 8.1 with anaverage of 8.0 acrossall sites

Temperature (TC)was in the narrow rangeof 30.40C°to 30.55+.06C Thesereadingsare slightly
higher than the reference value quoted by the UWI Mona, Climate Studies Gr@@I7, 2022.

Total Suspended Solids (TS@\veraged 5mg/l with a range of 0.3mg/l to 11.7mg/l. TSS was lowest at

the background site and highest at the site just west of the easternmost site (SMB4).

Turbidity levels averaged 7.8NTU with a range of 0.5NTU to 14.9NTU. These data yielded turbidity to
TSS ratio ofL1.6.
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Salinity was in the narrow range of 34.2ppt to 34.3ppt. The higher level&re determined for the
background site (SMB1) and the easternmost site (SMB5). The other sites within the proposed project
footprint (SMB2, SMB3, SMB4) had a slightly lower salinity (34.2ppt).

Dry Season

PhosphateP averaged0.003mg/I at all sites. The range w&s002mgl to0.004mg/l. The easternmost
site and the site westerly and adjacenS(MBs and SMB}) had an average 00.004, exceeding the NEPA
interim standard of0.003mg/I.

Biological Oxygen Demand (BODgveraged 1.07mg/l at all sites with a range of 0.37mg/l to 1.60 mg/I.
BOD exceeded the NEPA interim standard of 1.16 mg/L at the background site, east of the westernmost
site (SMB3) and at the easternmost sigSMBY5. At the other sites (SMB2 and SMB4), BOD was within

the interim standard.

Dissolved oxygen (DOpnveraged 6.5mg/l at all sites with a range of 6.0mg/l to 6.8mg/l. These values

were all better than the USEPA(1986)criterion value for marine waters.

Faecal coliform (FCaverage was generally < 2 MPN/100ml at all sites. These levels were well within

the WHO(2003) guideline for recreational water 2003 (< 40 MPN/100ml)
pHwas almost uniform at all sites averaging 8.1 and being in the range 8.1 to 8.2.

Temperature (TC)was in thenarrow range 27.86C(SMB1T) to 28.1°C (SMB5B)ese levels are slightly
higher than thereference value quoted by theJWI Mona, Climate Studies Groy2017, 2022)

Total Suspended Solids (TS@yeraged 4.7mg/l with a range of 3.3mg/l to 6.7mg/l. TSS was lowest at

the background site and highest at the site just east of the westernmost site (SMB3).

Turbidity levels averaged 5.3NTU at the top of the water column and 4.4NTU at the bottom of the
water column. Turbidity ranged from 2.7NTU to 9.3NTU. The lowest level measured at the background
site (SMB1) and the highest level measured at thiée just east of the westernmost site (SMB3). At the
westernmost site (SMB2) turbidity was 6.0NTU and west of the easternmost site (SMBA4T) turbidity

was 2.7NTU at the surface and 3.0NTU at the bottom of the water column.
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Salinity was in the narrow range of 35.8ppt to 36.4ppt. The higher levelere determined for the
background site (SMB1). All the other sites (SMB2, SMB3, SMB4, SMB5) had a salinity of 35.9 ppt.

1.5.1.3 Noise Levels of undeveloped site and the ambient noise in the area of influence

SMB NOISE MONITORING

' ‘, & Noise levels weremeasuredat two

sites (Figure 13): Sandals Montego
Bay just west of the site proposed for
| the construction of the overwater
bungalows and another at the
undeveloped site proposed for
construction of the bungalows east

of the present developed area

FIGUREL-3: NOISEMONITORINGSITES

Noise Level at Sandals Montego Baylust West of Site Proposed for Overwater Bungalows

The averagenoise level (Leq) measured over a 3fiinute period commencing 13:56 on January 31,
2023, was 70.5dbA, which was above the standard for a commercial zone. The maximum noise level
over the period was 95.6 dBA while the L90 or value measured 90% of the {jahe0 referred to as the
background noise level) was 55.9dBAhe Peak was 111.7dB@e time history Figure 1:4) shows noise

levels associated with aircraft take offs between approximately 85dBA and 90dBA.
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1.5.1.4 Sources dExisting Pollution

No obvious pollution sources were observed in the vicinity of the study arebhere is a sewage
treatment plant (STP)that serves the existing site, and is licenceab an oxidation ditch system with
discharge to irrigation. This STP is to be decommissioned and the hotel connectethtoRose Hall
sewage treatment plant. A major drainage discharge outlet for surface water runoffcated
approximately 320m east of the eastern site boundary takes storm water runoff to the sea. This is

expected to seasonally déct turbidity levels in the study area.

1.5.1.5 Results of a Geotechnical Assessment for the site

The geotechnical investigation conducted at Sandals Overwater Bungalows, Montego Bay, St James
includes a geological evaluation, subsurface soil description and classification, Standard Penetration

Tests (SPT), soils laboratory and geotechnical analysethefsoils

The type of foundation recommended is pile foundation with the pile tip embedded in the limestone
bedrock. Driven or castn-place piles can be considered, however, the preferred option is foastin-

place piles given that there is likely to be weakening of the rock wall around the pile during the driving
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process which would reduce frictional resistance in the rock.is important that the drilling process

for the construction of the piles will create minimal disturbance of the rock around the tip of the pile.

Given that the pile will largely depend on end bearing resistance into the bedrock and that the
bungalows are designed to be lightly loaded structures, it is expected that settlement will be kept
within the tolerable limit of 25mm, based on the working load to be determined by the structural

engineer.

It is the opinion of the geotechnical engineer thathe Sandals site in Montego Bay, St Jamesin be

used for construction ofthe proposedoverwater bungalows.

1.5.2 Biological Environment

1.5.2.1 Marine Survey

The survey focused on theshoreline ecosystem along the Sandals Montego BayNIB) property
(Figure 15). The study examined thespatial extent and condition of the seagrass bedand the

presence/absence of endemic, protected, ecologically and commercially important species of flora and

fauna in and immediately adjacent to the proposed project site.

39



. Spatial Reference
|| SeagrassLoss_Groyne PCS: JAD 2001 Jamaica Grid

|:] Overwater_Bungalows (l) % 11|O 270 Meters GCS: GCS JAD 2001
N : L Datum: Jamaica 2001

| OW_Bungalow_Impact Scale: 1:4,250 Projection: Lambert Conformal Conic

FIGURELS: LOCATIONDFTHEBENTHIGURVEYBT THESANDALSMONTEG@AYLOCATION

Seagrasses

Transects conducted in the backreef area (T8) revealed denseThallasia testudinummeadows
interspersed with macroalgae, including green algal species suchHamimeda, Penicilluysand Udotea
and brown algae Sargassum, Dictyota, Padinapp.), typically found growing between seagrass

shoots.

Seagrass cover ranges from ~100% inshore and tapers off to 38% near the crest (T10). On average, 86%
of the seagrass cover is attributed td@. testudinumand 14% to the variable distribution &. filiforme

(Figure 1:6).
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Thalassiahoot densities range from 66 shoots/fto 587 shoots/n?, with grass blade lengths varying
from 1030 cm The shoot density, condition, and blade lengths indicate a healthy and mature seagrass

habitat.

Macroinvertebrates

No turtle nests were observediuring the field surveysor reported by security personnel interviewed.
However, the use of north coast beaches by sea turtles, especiallg thitically endangered hawkshill

is welldocumented.

The most frequently encountered fauna in the seagrass beds at the study site included the Variegated
Sea Urchin l(ytechinus variegatysWest Indian Sea Egd (ipneustes ventricos)sas well as the Long
spined Sea UrchinQliadema antillarury the occasional Cushion Sea StaDreaster reticulatusgand

gueen conch Aligergigas.

Fishes

Thirty-one (31) fish species were observed during transect and roving surveys twelve (12) of which
were observed in the seagrass meadows. By contrast, all 31 fish species were observed during the
transect and roving surveys on the reef crest and surroundiareas. The fish were primarily juveniles,
ranging from 515 cm in length. Parrotfish (Scaridae) and members of the wrasse family were the most

abundant of these.
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Reef crest

A total of fifteen coral species were recorded on the reef est. The nost prevalent coral species on

the reef crest includeSiderastrea sidere&iderastrea radian<rbicella annularis, Orbicella faveolata,
Pseudodiploria strigosa, and Pseudodiploria clivosa. Orbicella annularis and favaaatiated as

Owl AAT CAOAAS 11 OEA )s5#. mdokinaardol@idcolbnies weke Gdydetpi AA 3

observed in the seagrass meadows.

The coral colonies are predominantly healthy, although some vulnerable species show signs of
infection by the Stony Coral Tissue Loss Disease (SCTLD) that has affected coral tracts throughout the

Caribbean.

1.5.2.2 Terrestrial Survey

Flora

The species observed were mostly native. No endemic specieswere documented. Native flora
represents approximately 75 percent of the specieswith exotics representing the remaining 25
percent. There were no speciesobserved that were listed as vulnerable, endangered, or critically

endangeredon the [UCN(2024).

The project areahas 2 wetland areas:one degraded mangrove/salinaareato the east; and another
buttonwood dominant wetland toward the west, with no standingwater but surroundinga concrete
pond. Flord species found on the proposed development site include@ I I A TTéngue (Albizia

lebbecR, Black Mangrove(Avicennia germinansand Salt Wort Batis maring

Fauna

Sixty-three (63) speciesof birds were identified during the assessment.These speciesincluded:
ResidentNon endemic(n=34),Introduced (n=4), Migrant (n=21)and Residentendemic(n=3). Thelow
number of endemicbirds could be attributed to the low number of trees on the Sandal'sproperty; not
many of the endemics are found in coastal wetlands in Jamaica.In addition, the area is highly

disturbed.

Twenty-one winter migrants (Warblers= 9, duck=1, Water thrush= 1, gulls=2, yellowlegs=2,
sandpipers=3heron=1andother =2) were identified in the study. Themajority of the bird specieswere
observedin the coastalforest adjacentto the property. Fewerbird specieswere observedin the built-

up section of the property.

42



Only 1bird specieswith specialdesignatedstatus by the IUCN(2024)was observedacrossthe study
area:White-crowned Pigeon(Patagioenateucocephala)jsted asnearthreatened species Nowetland

birds were observednesting in the mangroves.

One amphibian Eleutherodactylus johnstoneiyas recorded on the property over the sample period

No amphibians of special conservation status were identified in the study.

Invertebrates encounteredincluded5 butterfly speciesfrom 3 families, and twenty arthropods. None

of the specieswere endemicor of any specialconservationstatus.

Eight batswere recorded across the study area, all native to Jamai€ave (5) bat speciesidentified
were insectivores,one (1) piscivore (fisheating bat), one (1) nectarivore andone () frugivore. None
of the species recorded during the assessment V@aa special conservation stats designationon the
IUCN(2024).

1.5.3 Natural Hazards
Storm surge has been computed to vary from 1.8m to 2.4m and up to 3.1m at the Montego Bay

Freeport. Sorm surge impact due to hurricanes and the wavegnerated bythe wind associated with

hurricanes can affect exposedtructures, such as overwater rooms.

Earthquakes in Jamaicaare generally associated with thélantainGarden Fault in eastern Jamaica
Montego Bay has recorded structural damage from an earthquake in March 196ig.recorded that a

small shock was felt in Montego Bay that agitated vessels in October 1787.

Tsunamirisk associated with any large magnitude earthquakisconsidered to be low when compared

to the Pacific. In the records, there are no reports of anyone being killed by a tsunami in Jamaica

Hurricanes and associated hazards Although hurricanes are commonly perceived as frequent
occurrences in the region, Jamaica actually experiences a relatively low incidence of hurricanes,
especially those of catastrophic intensityNevertheless the island faces annuaimpacts from both

hurricanes andropical storms.
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1.6 Socieeconomic Environment arftublic Participation

1.6.1 Socioeconomic Environment
Montego Bay

The project site is located within the city of Montego Bay. According to the 2011 census data, the
population within a 5km radius of the projecsite is 86,588 (STATIN, 2012). Approximately 6,889 of
those persons can be found within a onmile radius of the project site. Estimates for 2022 (assuming
proportions remain constant) show approximately 88,587 persons witlhthe 5mile radius and 7,206

persons within a onemile radius of the site.

4EA DPAOEOE 1 &£ 308 *AiAO EAO TTA T &£ OEA 11 xA0O BI (
11.2%. The parish witnessed a 31.8% incre#iseoverty rate in the 4year period between 2008 and
2012.

The parish of St. James accounts for 5.204,6160f registered farmers, and 4.6%d,083 registered
fisherfolk in 2015.

In 2021, Montego Bay, ith 8,468 rooms accounted for 40.2% of total room capacity in JamaicBhis
represented a 46.5% increase from the 5,782 capacity in 2020, but a 11.6% decrease from 9,578 in 2019

(preCOVIEY 0(3-Q8 -110Aci "AUudsO T AAOPAT Adowerah@lA xAO d
2020 rate (38.%, and 20.67dower than pre COVIEL9 PHSM, averaging 68.9% for the period 22089.
| DPOI @ETI AOGAT U YT8TPkP 1T &£ OEA O1 6A1 1061 AARO T &£ PAOOT

sector work in Montego Bay.

Project Economy

The room capacity ofthe resortis 272Sandals Resorts International (SRI) intends to expand and
enhance this resort with:

- construction of eighteen (18) singlatorey overwater bungalows;

- construction of ten (10) single storey villatyle units;

- beach improvements that will feature the construction of a sea wall, rock groynes, a rock
revetment; and

- construction of boardwalks/linkways, a swimming pool, and a bar
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The project will increase the room capacity of the resort 90h OADPOAOAT OET ¢ Zxb | &
capacity. At a construction budget of US$9,000,000, this project will add 50 new permanent jobs to
the industry after construction. Jobs created will include butlers, housekeepers, cooks, chef,

landscaper, waiters, conerge representative and lifeguards.

Land Use/Zoning
The land use categories identified within 1km, 2km and the wider environs of Sandals Montego Resort
were residential, resort, civil aviation, commercial, industrial, institutional, officenter alia The

majority of land parcels within the select areas, 1 and 2 km from the subject site, were residential

The project site and neighboring properties to the east and west (including the currently operating
Sandals Montego Bay Resort) are zonesO2 AOT 006 AAAT OAEI ¢ O OEA 308
Order (2018). The properties to the southlong Kent Avenue are zoneagsO! EOBT OO0 O ! EOPI 00

Heritage & Cultural Resources

The Jamaica National Heritage Trust identified 23 designated National Heritage Sites within the Parish

of St. James. Ten of these sites are located within a 5km radius of the Sandals Montego Bay property

and project activities. MonaGeoinformaticsidentified an additional 34 sites categgsA A AO O( EOOT OF
3EOA AT A )i pi OO6AT O ,1 AACEIT6 xEOEET OEA AEOU 1 £ -
1.6.2 Public Participdion

Surveys were administered to community residents and business entities within this #ilemetre

study area. Fisherfolk of the Whitehouse Fishing Beach were also surveyed as a unigue stakeholder

group. Respondents were from four main communities and resided, or worked in the Whitehouse,

Flankers Norwood and Providence Heights Communities.

Community

Ninety-eight percent (98.0%)of the community participants were aware of the Sandals Resorts
International Company, whilegwo percent (2.0% stated that they did not know ofthe company by
that name. As it pertained to whether respondents were aware of the proposal to construct the
eighteen (1) singlestorey overwater bungalows and ten villa style unitseighty percent @0.0% of
survey participants stated that they were not aware of the proposal, while 20.0% stated that they knew

of the proposal
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Twenty-five percent (25.0%) of respondents confirmed that they had general concerns with the project
as proposed while 73.0% stated that they did not have any general conceriiwo percent (2.0%) of

respondents expressed uncertainty

Nineteen per cent (9.0%of interviewees stated that they depended on the proposed location, while
81.0% stated that they did not depend on any of the areas. Of the 19.0% of respondents confirming

dependence on the area, respondents stated they depended on the area for:

9 Accessing the beach for recreation (53.0%)
1 Fishingz (47.0%)

Fifty-one 51.0%f respondentsindicated that the proposed project would not impact their lives in any
way, 21.0% stated that they were unsure how the project may impact their lives. Fourteen percent
(14.0%) of respondents anticipated a positive impact while a similar 14.0% anticipbéedheir lives

would be negatively impacted from the project

Respondents anticipated greatest positive impact during construction on the following variables:

1 Employment Opportunitiesz (56.0%)
9 Businesses and Services nearby the project aréa5.0%)

9 The Tourism Producy (21.0%)

1 Residential Communities nearby the project arga(17.0%)

It was perceived by community respondents that the areas to realise the greatest negative impact

during construction were:

9 Fisherfolkz (44.0%)

1 Marine Wildlife/Fish Populatiorz (36.0%)
1 Marine Water Qualityz (28.0%)

Respondents anticipated some positive impact posbnstruction on the following variables:

1 Employment Opportunitiesz (54.0%)
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9 The Tourism Producy (23.0%)
1 Businesses and Services nearby the project aré20.0%)
1 Residential Communities nearby the project argg10.0%)
Environmental and related variables are perceived to have negative impact by the largest proportion

of respondents. These included:

1 Fisherfolkz (56.0%)
1 Marine Wildlife/Fish Populatiorz (53.0%)
1 Marine Water Qualityz (40.0%)

Business

Eighty-four percent (84.0%) of business interviewees stated that they were not aware of the proposal,
while 16.0% were aware

Six percent (6.0%) of business respondents confirmed that they had general concerns with the project
as proposed while 81.0% stated that they did not have any general concern. Thirteen perd&t%)

of respondents expressed uncertainty. Of the 6.0% of business participants who indicated that they

had concerns about the project, the following concerns were expressed:

1 Loss of fishing area and livelihood of fisherfoh&0.0%
1 Loss of the fish population and associated habitat50.0%

1 Loss of Mangroves 50.0%
(Percentages exceed 100% as some respondents expressed multiple qoncerns

Forty-six per cent 86.0%indicated that the proposed project would not impact their business in any
way, 16.0% stated that they were unsure how the project may impact their business. Nineteen percent
(19.0%) of respondents anticipated a positive impact while a similar 19.0%ieticl that their

business would be negatively impacted from the project

Of the 19.0% of respondents indicating a positive impact on their business from the project, impacts

anticipated included:

91 Increased businesspportunity z (67.0%)
1 Employment opportunitiesz (33.0%)
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For the 19.0% of interviewees who expected a negative impact on their business from the project, the

following negative impacts were stated

Loss of incomeg (67.0%)
Loss of fishingivelihood z (17.0%)

Loss of recreational space (17.0%)

=A =_ =4 =4

Unavailability of fish for purchaseg 17.0%)

It should be noted that respondents anticipated some positive impact during construction on the

following:
1 Employment Opportunitiesz (47.0%)
9 The Tourism Producy (25.0%)
9 Businesses and Services nearby the project aré£9.0%)
1 Residential Communities nearby the project argg(6.0%)

It was perceived by business respondents that the areas to realise the greatest negative impact were:

9 Fisherfolkz (63.0%)
1 Marine Wildlife/Fish Populatior (53.0%)
1 Marine Water Qualityz (47.0%)

Fortyfour percent (44.0%) of respondents indicated that they would be more accepting if mangrove
restoration/ replanting was a component of the project (28.096trongly agreed and 16.0%agreed).
Sixteen percent (16.0%) expressed disagreement (3:0%songly disagreed and 13.0%disagreed),

while 21.0% neither agreed nor disagreed and 19.0% expressed uncertainty.

Fisherfolk

All fisherfolk interviewed (100.0%) were from the Whitehouse Fishing Beasthen the interviewed
fishers were asked if they wereaware of the proposal to constructeighteen (18 singlestorey
overwater bungalows, seventythree percent (73.0%) stated that they were not aware of the proposal,

while 27.0%tated that they knew of the proposal
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In response to having concerns specifily to the bungalows being built overwater, 55.0% of
interviewees stated that they had concerns while 45.0% indicated that they had no concerns

specifically relating to thebungalowsbeing built overwater. Concerns expressed were:

Loss of the fishing area/Destruction of the fish habitat(50.0%)
Migration of fish z (33.0%)

Increased turbidityz (17.0%)

Loss of beach access/recreation argg17.0%)

Fishing boat channel will be blocked (17.0%)

=A =/ =4 =4 =4

Sixtyfour percent (64.0%) of interviewed fisherfolk indicated that they had concerns about wetland

and coastal modification being a part of the project. Concerns expressed were as follows:

9 There will be a loss of fish habitat (72.0%)
1 Increased turbidityz (14.0%)
1 No suggestion offeredz (14.0%)

Eighteen per cent 18.0%indicated that the proposed project would not impact their lives/livelihoods

in any way, 27.0% stated that theyere unsure how the project may impact their lives. Nine percent
(9.0%) of respondents anticipated a positive impact while 46.0% anticipated that their business would
be negatively impacted from the projectOf the 9.0% of fishers indicating a positive impact on their

lives/livelihoods from the projectall anticipatedemployment as the positive project benefit.

For the 46.0% of interviewed fishers who expected a negative impact on their lives/livelihoods from

the project, the following were cited

1 Loss of fishing livelihood; (80.0%)

9 Increased costs to venture further out to sea for fishing (20.0%)

1 Anticipated reduction in potable water supply (low water pressure/service disruptiong)
(20.0%)

(Percentages exceeded 100.0% as multiple negative impacts were stated by some business p3articipants.

In general, fisherfolk anticipated negative projecimpacts during constructionwhen asked about
specific variablesgncluding water quality, fish population, noise and flooding inter ali@n average

43.7% of fishers interviewed anticipated a negative impact. This was followed by 24.4% of interviewees
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who perceived that there would be no impact on the specific variables during the construction phase
of the project. Approximatelytwenty-one percent (20.8%) of fisherfolk expressed uncertainty, while

11.1% (on average) anticipated a positive impact.

Respondents anticipated some positive impact during construction on the following

Employment Opportunitiesz (46.0%)
The Tourism Product (27.0%)
Businesses and Services nearby the projecea- (19.0%)

Residential Communities nearby the project argg10.0%)

=A =/ =4 =4 =

Marine Wildlife and fish populatiory (9.0%)

TEA COAAOAO DPAOAAT OACA T &£ EEOEAOEITE xAOAoOnOT OOO0A
average 40.0% of fishers interviewed expressed uncertainty. This was followed by 27.2% of
interviewees who perceived that there would be negative impact on the specific variables after
construction. Approximately twentythree percent (22.6%) of fishers anticipad no impact post

construction while 10.2%n average anticipated a positive impact

MBJ Airports Limited
MBJ Airports anticipated both positive and negative impacts. It was indicated that the positive impact

was the Airport enhancing* AT AEAA8O O1 OOEOI 001 AGAO 1T ££AOET ¢Os8
related to aviation safety the Obstacle Limitation Surfac€dOLS) and associated potential flight rigk

AT A pi OAT OEAl 1T ACAOEOA AT OGEOIT1 AT OAl EIi PAAOO AT A
operations. A mentioned above, it was réaterated that consutations should be held with the JCAA

andthe AAJ.

Marine Park
In response to the organisation having general concerns about the project as proposed, the Marine
Park Trust expressed the following:

9 Disturbing the wetland (during construction and operation) will negatively affect existing

ecosystems and marine life.
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1 Surface runoff from construction, effluent discharge and chemically treated water (if
discharged from the swimming pool) will destroy, remaining wetlands, coastal shallow areas

and seagrass beds.

4EA -T10ACT "AU -AOETA O0OAOE 40000 EIT AbédalodisA OEAO

being built overwater related to the seafloor (marine substrate) being affected and the need for

proper handling of construction debris and waste management.

In relation to piles being installed to facilitate construction and construction of the overwater
bungalowsthe concern was raised in relation to how pollution (in all forms) caused by construction

activities will be prevented/mitigated.

To address highlighted concerns, it was recommended that:

Measures should be implemented to prevent surface rwff during construction.
Seagrass rehabilitation/restoration should be considered.

Chlorinated water should not be used in the swimming pools.

= =A =4 =4

Saltwater purification should be considered for the swimming pool instead of chlorinated

water.

Consideration should be given to allowing public access to the beathe Marine Park Trust indicated
that the organisation uses the area to access the beach and also indicated awareness of other entities
that use the area to access the beacHht was further explained that the proposed project area falls
within the boundaries of the fish sanctuary. It should however be noted that the project site falls just

outside the declared boundaries of the designated protected area of the Montego Bay MariRark.

In response to how the proposed project would in general affect Thdarine Park Trust and its core
functions, it was expressed that the project would result in habitat loss (nursery areas) and loss of
species through death and/or migration. It was indicated that there needed to be complete adherence

to all environmentalguidelines to address negative impacts.

The Marine Park Trust indicated:

1 Strongagreement regarding whether the project would increase the chance of beach erosion.
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1 Disagreement in relation to being more accepting of mangrove removal or modification if the
project incorporated mangrove restoration/replanting.
1 Strong Agreement that any alteration of the beach would negatively affect seagrass beds and

their environmental purpose.

1.7 Natural Resource Valuatio

Estimates show that the economic contribution from these sites have very modest annual
contributions to fisheries values. This confirms the assumption that given the small area the
ecosystems are limited in their ability to contribute more significantly tEE OEA OO ET AT 1 AO8
also again be noted that the wetland area is severely impacted and does not appear téunetioning

as a nursery area for juvenile fish (minimal presence or red mangroves) given limited tidal inundation.

The relatively small coastline represented in this study and the patchy reef complex does not allow for
a per unit area coral reef valuation exercise. Notably the project seeks to enhance the recreational
attributes associated with the existing coastlinavhich would effectively result in an increase in

economic value of the coastal asset. Of note most of these benefits will accrue to the developer of

this project.
The expected ecosystem services lost will include

loss of sequestered carbon, loss of future sequestration of carbon
decreased habitat complexity, reduced recruitment and juvenile habitat, reduced productivity

reduced nutrient and detritus conversion rateand productivities

= =A =4 =4

lost coastal protection services (wave attenuation and sediment accumulation)
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1.8 EnvironmentalmpactAssessment

1.8.1 Overwater Bungalows
An assessment of present and potential impacts identified during the field study tie 3 AT AAT 6 O

Montego Bay property was carried out using the Rapid Impact Assessment Matrix (RIAM)
The assessmentonsidered impacts associated with the following phases of the project:

1. Baseline impacts reflecting the current state of the coastal area, without overwater bungalows.
2. Impacts before and during the construction phase of the overwater suites (without and with
mitigation).

3. Impacts during the operational phase
Baseline

Overall, the baseline conditions reflect a mix of both positive and negative aspects, highlighting the
need for careful consideration of the site's environmental and social impautid mitigation measures.

Of the 32 environmental components used to assess the baseline conditions at the Sandals MB
grounds, 21 are neutral, reflecting the status quo in the coastal area (beach and seagrass) at the time

of the survey; 2 are positive, and 9 are negative
Construction of Overwater Structures

During the construction of the overwater walkway and bungalows, significant environmental impacts
can arise from using construction equipment and the processes involved in building infrastructure,
such as piling. The operation of heavy machinery generatessiderable noise and disturbance, which

can disrupt the natural behaviors of both terrestrial and marine wildlife and degrade their habitats,

including sensitive seagrass beds.

Of the 41 components considered} are neutral (no impact),27are negative, andLOare positive and
include proposed mitigation measures to offset or minimise some of the negative impacts of

construction activities.

Recommended mitigation strategies include using silt curtains to contain sediment, scheduling
construction activities to avoid sensitive wildlife periods, and implementing strict protocols for

handling and disposing of hazardous materials.
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Operation of Overwater Bungalows

In the operational phasepf the 42 componentsused to assess impa¢tD are neutral, B are positive
and D are negative The construction of overwater structures along withthe proposed expansion on
the landsideeast of the current resort willresult in permanent alteration of the habitat which will alter

the natural dynamics of the coastal ecosystem

Negative social and economic impacts are minimal and can be mitigated by implementing appropriate

rules for guests and by implementing services in support of the local communities

Mitigation - Construction

Given the role of seagrass beds in providing vital ecosystem services, the recommended mitigation
would entail seagrass relocation (transplantation) in advance of any construction activity. Seagrass
removal and transplantation can mitigate potential damagey relocating vulnerable seagrass to safer

areas before construction begins.

It is also recommended that a lovimpact technique for installing pilings be used to avoid or minimise

damage to the seagrass beds and the associated marine flora and fauna.

In addition to seagrass relocationthe following interventions should be considered, including any

additional criteria stipulated by theregulatory agency

1 Usessilt curtains around the construction zone to contaBuspendedsedimentsand implement
strict protocols for all heavy machine equipment, especially over seagrass beds.

1 Apply strict protocols for handling and disposing of hazardous materials. Develop and
implement a spill prevention and response plan to minimise the risk of water pollution
incidents.

1 Implement a site waste management strategy with appropriate stage and provision of
waste bins

1 Relocation/ transplantation of seagrass that would otherwise be destroyed during piling
installation and construction

9 Prioritise avoidance of seagrass beds whenever possible. This can be achieved by strategically
adjusting the deployment of construction equipment, such as barges and cranes, to areas

without seagrass. Stabilisation spuds can be placed in sandy areas tadadoect contact with
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seagrass beds. Consider alternative lempact construction methods that minimise or
eliminate the need for heavy equipment over seagrass areas (e.g., for installation of nearshore
piles, consider using the crane from shore).

1 An Oil Spill Contingency Plan should aléi® implemented to ensure preparedness and
response capacity to oil spillsBarges, boats, decks, and heavy equipment used during
construction must be in a good state of repair to prevent oil, fuel, or hydraulic liquid leaks or

spills.
Mitigation - Construction

9 Installing transparent materials (e.g., along the walkways) that allow light to penetrate, can
be implemented to minimise the impact of shading on seagrass.

1 Sensitise onstruction workers and staff to the Hawksbill turtlestritically endangeredtatus,
and given clear instructions on what activities should be avoided so as to not interfere with
nesting turtles, should theybe encountered. It is also recommended to work with the
Montego Bay Marine Park and NEPA to determine how to protect Hawksbill turtles and their
breeding grounds (e.g., implement a monitoring program and building awareness among

tourists).

1.8.2Construction of Groynes and Villas
The construction of new groynes and beach nourishment activities presents both potential impacts

and benefits to the marine environment. Notably, the project is expected to result in the loss of
approximately 0.7 to 1.0 hectares of seagrass habitat and lign organisms. This disturbance could
affect marine ecology and the ecosystem services typically provided by seagrass, such as sand
accretion, carbon sequestration, and habitat for ecologically sensitive or commercially important
species. Additionally, ioreased turbidity during construction may impact fish, larvae, and
photosynthetic organisms, while sediment deposition could smother sessile fauna. Other concerns
include the risk of fuel spills affecting water quality and minor noise and lighting disturtzas from

increased boat traffic.

To mitigate these impacts, several measures are recommended.
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9 First, a suitable site for seagrass relocation should be identified and approved by the National
Environment and Planning Agency (NEPA) prior to construction.

9 The use of silt screens will help contain sediment dispersion, and #&ak turbidity monitoring
should be implemented to ensure that levels remain within acceptable thresholds.

9 Construction activities should be paused if turbidity exceeds specified limits, and work should
also be suspended during unfavorable weather conditions.

1 Proper fuel handling techniques and spill response equipment should be maintaineesiea to
minimise the risk of fuel leaks.

1 Noise levels should be monitored throughout the construction phase to ensure compliance

with marine wildlife standards.

Despite the potential impacts, the construction of the groynes may also yield significant ecological
benefits. The hard substrate and crevices created by the groynes can enhance marine biodiversity,
providing habitats for various marine organisms. It is &sntial to analge the physical and social
impacts of the project further, guided by NEPA assessments. With effective mitigation strategies in
place, the majority of ecological impacts can be minisaid, allowing for the potential benefits of the

groynes tobe realsed.
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TABLEL-1SUMMARYIMPACTASSESSMENMATRIX

Baseline/Without During Construction During Operation
Component Code) Description Magnitude of Impact Magnitude . Magnitude .
- Impact Description Impact Description
Impact Description of Impact of Impact
PiC1 Coastal dynamics -1 slight negative -1 slight negative
PiC2 Hydrology: Runoff/Stormwater management 2 Moderate negative -3 Negative -1 slight negative
Mitigation: Hydrology: Stormwater retention
PiczM ponds, placement of berms at keylocations - : 3 Positive 1 slight positive
PiC2M Mitigation: Croyne P12 - - 2 Moderate positive -1 Slight negative
PiC3 Hydrology: Stormwater management (overwater - - - slight negative -1 slight negative
Mitigation:Hydrology: Use downspouts with
PfC 3M dispersal fixture at base to disperse - - 1 slight positive 1 Slight positive
freshwater
PiC4 WQ:TSS/TUR -1 slight negative -4 Significant negative -3 Negative
PIC4M Mitigation: WQ: TSS/TUR: use of screens - - 2 Moderate positive 1 slight positive
around piling installation site
PfC 57 WQ: Stormwater impacts: Nutrients (N/P) -1 slight negative 2 Moderate negative 2 Moderate negative
PiC 8 WQ: Faecal Coliform o Neutral/Status quo -3 Negative 2 Moderate negative
PfCg Safety: Accidents (Oil spill, pools & pumps) o Neutral/Status quo -3 Negative -1 Slight negative
 Slelsistlei sk bl shist 2 sttt e i SR,
PiCgM maintenance; strategic placement of shut- - - 1 Slight positve 1 Slight positve
PfC10 Waste Management:Solid wastefconstruction o Neutral/Status quo 2 Moderate negative -1 Slight negative
Mitigation:Site Waste Management
strategy:Appropriate storage and provision
of waste bins for constructionmaterial and
PfCioM for rubbish generated by workers, toilets, - - 1 sSlight positive 1 Slight positive
dedicated staff to collect rubbish that
accumulates on the beach) /Waste
management during operational phase
PiC11 Noise -1 slight negative -3 Negative -1 slight negative
PiC12 Air quality 0 Neutral/Status quo 2 Moderate negative 0 Neutral/Status guo
B/E1 Terrestrial: Habitat destruction, fragmentation o Neutral/Status quo -3 Negative 2 Moderate negative
B/E 2 Terrestrial: Loss of biodiversity(flora) o Neutral/Status quo -1 Slight negative -1 Slight negative
B/E3 Terrestrial: Loss of biodiversity (fauna, avifauna) o Neutral/Status quo -4 Significant negative -2 Moderate negative
MitigationTerrestrial: Use of native floral
BfE 3M species for landscaping to attract avifuana - 2 Moderate positive 2 Moderate positive
andmacrofauna
BJE ¢ Marine: Shoreline alteration/habitat degradation o Neutral/Status quo -4 Significant negative 2 Moderate negative
B/Es Marine: Impact of WQ degradation- -1 slight negative -3 Negative -1 slight negative
B/E & Marine: Loss of seagrass (smotherin]) -1 slight negative -4 Significant negative -3 Negative
BJE 6M Mitingtilon lelrine:Seagrass transplantation R . 3 Positive , Moderate positive
to recipient site
BfE7 Marine: Loss of seagrass (operational [shading]) o Neutral/status quo o No change/status quo -1 slight negative
BfE 8 Marine: Loss of coral species (reef crest) o Neutral/Status quo -1 Slight negative -1 Slight negative
BJE M Mit;gation marine: Coral transplantation to R . | Slight positive | Slight positive
B/Eq Mari ﬁgrlﬁre%si_toss of fauna { macronvertebrates, - - 2 Moderate negative o No change
Mitigation_Marine: 1) Relocation of any
macroinvertebrates inthe seagrass bed
z) Tutle-friendly lights directed away from
B/E oM beach; turF\e rntlmltorlng program {e.lg., o Neutral/Status quo 1 Slight positive 1 Slight positive
collaboration with Montego Bay Marine
Park, NEPA)
3) Training for staff and visitors (turtle
conservation program)
Sica Land Usa o Neutral/status quo - slight negative 0 Mo change
SiC2 Community Services and Infrastructure o Neutral/Status quo 2 Moderate negative 2 Moderate negative
Mitigation:Community Services and
Infrastructure/Coordinate with local authorities
SfCam to improve infrastructure and services to - - - - 2 Moderate positive
accommod ate increasing demand from patrons
SiC3 Perception of Crowding o Neutral/Status quo o No change/status quo -1 slight negative
SiCq Perception of Risk and Safety o Neutral/Status quo -1 slight negative 1 Slight positive
S/Cs Perception of Natural Resources o Neutral/Status quo 2 Moderate negative -1 slight negative
s/ice Perception of Amenities and Services o Neutral/status quo [+] No change/status quo 1 slight positive
s/icz Visual Aesthetics 1 slight positive -1 slight negative 2 Moderate positive
EfO1 Employment and Income 2 Moderate positive 2 Moderate positve 3 Positive
EfO2 Business Opportunities for craft vendors, o Neutral/status quo o No change/status quo 3 Positive
EfO3 Traffic {land) o Neutral/status quo 2 Moderate negative 2 Moderate negative
EfO 4 Community Development o Neutral/Status quo 2 Moderate positve 2 Moderate positive
EfO35 Fisher folk/Marine Park stakeholders(livelihoods 2 Moderate negative -3 Negative -3 Negative impact
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1.9 Archaeological Impact Assessment

For the Archaeological Impact Assessmerthe JNHT team conducted a random field walk survey
on the site of the proposed developmentA few artefacts, including brick fragments and ceramic
sherds, were found at the site. There were no significant tangible cultural assets observed; the

field survey found no significant historical or archaeological resources that will be affected.

JNHT concludesE AOA EO DPOAOAT O1 U 11 AOEAATAA 1T 4&£ 1 AAOPAOEI
Tainq in this areaWith the exception ofa wharf in the vicinity there is little evidence to show that the

proposed development area was utded much during the plantation era. The historical maps also

show that morass or swamp was in this area, and this is still evident todaye archaeological

evidence available at this time is not significant enough to warraint situ preservation. As such

the JNHT Arbaeology Division has no objection to the proposed development.
1.10 Identification and Analysis of Alternatives
No Action

This option would mean the resort misses out on thgotential benefits of overwater villas, such as
exceptional views and direct water accesdt also avoids the potential environmental, social, or

economic issues that could arise from their development.
Construction of overwater bungalows on the western side of the Sandals property

Constructing the overwater bungalows at this locatiorwould provide better shelter from storm
surges. The environmental impacts would be similar in both locations, specifically loss of seagrass and

habitat alteration.
Expansion of the SMB property to the East (230m east of the existing resort)

This alternative is not viable because the existing shorefront and uplands are low in elevation (subject

to flooding), chronically erosional, and features little to no recreational sand beach amenity
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Seawall/Revetment Only

Thisoption would provide higher elevation and structural protection of the upland, but it would not
provide any beach amenity or useful ocean access and would result in an armouring of the shoreline
without a natural sand beach interface between the upland and the sea. This alternatieesinot meet

the objectives and is not preferred.
Beach Nourishment Only

Placement of sand fill with no stabsing structures or other shorefront modification cannot be
expected to result in a nearor long-term viable beach improvement at this site, given its existing

condition, prevailingcurrents and morphology.
Beach Nourishment with Nearshore Breakwaters

This alternative is not viable because the existing morphology and pervasive alongshore currents

would strip the sand from the beach between the breakwaters and the shoreline.
Beach Nourishment with Grgne Cells

This alternative is viable and recommended in that it creates pocket beach crenuladenbayments

that are stable in the face of offshore wave energy and alongshore currents.

1.11 Environmental Monitoring and Management

The main objectives of thé&environmental Monitoring Plan are to:

I Minimise the effects of the construction and operation of the project on the Physical,

Biological and Socioeconomic environment.

9 Comply with the regulatory and legislative requirements.
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2 Introduction

Jamaica is one of the most recognised tourist destinations of the Caribbean, with Sandals Resorts
International (SRI) being the industry leader providing luxurious accommaodations for visitofhe SRI
group of companies intends to construct eighteen overwater bungalows and 10 villa style suites east

of the eastern boundary of the existing Sandals Montego Bay, Kent Avenue.

The development proposal includes 18 overwater suites, pylons, a supporting boardwalk carrying
utility pipes, 10 villa style suites, wetland conversion and coastal modification. The NEPA has requested
that an Environmental Impact Assessment (EIA) be cadiout. The approved Terms of Reference
(TOR) for the (EIA) is shown iAppendix 1.

The study area for the EIA is an arc extending 1 km south, east and west of the proposed site and
adjacent coastal area&igure 2-1 This study area is considered sufficient to capture the various land

uses and key coastal resources.

SANDALS MONTEGO BAY Legend
EIASCOPE

&» EIASCOPE
? KentAve
SANDALS MONTEGO BAY

FIGURE2-1: LOCATIONOF SANDALSMONTEGMAY AND SPHEREOF INFLUENCE
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The EIA included a literature review and fieldwork to establish baseline conditions and identify
potential impacts (positive and negative) that might be associated with the project. The EIA assumes
that a snapshot of data collected along with a literatureeview will provide sufficient information on

the area to inform the impact analysis. While this assumption may be reasonable for normal conditions,

it may not necessarily be representative of extreme conditions associated with natural hazards.
3 Legislation and Regulatory Consideration

There are 13 legal instruments, 4 Policy Initiatives and 5 International Conventions relevant to this
project (Table3-D).

The Natural Resources Conservation Authority (NRCA) Act is the primary legislation providing the
regulatory framework for activities affecting the environment. The NRCA Act is executed by the
National Environment and Planning Agency (NEPA). Instrumentgafticular relevance to this project
that fall under the NRCA/NEPA framework include: The Beach Control Act, Wastewater and Sludge

Regulations, Air Quality Regulations and the Permits and Licences Regulations.

Other Legal instruments include the Town and Country Planning Atown and Country Planning (St.
James Parish) Provisional Development Order 20M&tional Solid Waste Management A¢2001)and
the Parish Councils Building A¢€2016) Policy Initiatives of particular relevance include the Protected
Areas System Master Plan, Policy on Sea Grass BedsWetlands Policy andPlanning Guideling

Overwater Structures
The International Treaties and Conventions to which Jamaica is a signatory include:

1 Convention for the Protection and Development of The Marine Environment of the Wider
Caribbean Region (Cartagena Convention) 1983

9 The Protocol Concerning Goperation and Development in Combating Oil Spills in the Wider
Caribbean RegiorfOil Spills Protocol 1986)

1 Convention on Biological Diversity 1993

9 Protocol on Specially Protected Areas and Wildlife (SPAW Protocol 2000)

1 Protocol Concerning Pollution from Landased Sources and Activities (LBS Protocol) 2010
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TABLE3-1 LAWS/REGULATIONBOLICYNITIATIVERANDINTERNATIONAENVIRONMENTACONVENTIONAPPLICABLEOTHEPROJECT.

National Laws/Regulations

Ministry/ -
Instrument Scope Relevance to Project
Agency
The Act deals with issues such as access to 1
shoreline, and rights to fishing and public recreatio| The development will need to apply for a
Beach Control Act, 195¢ g g ) . . P PPY
NEPA and any future development of the land adjoining beach licenceto encroach on the foreshore
(amended 2004) . .
the foreshore. Framework for licencing of coastg and the floor of the sea
works and encroachment on the floor of the sea.
Endangered Species . . .
_ Deals with the protection, conservation, L .
(Conservation and . The location is possibly located to a turtlé
. NEPA management and regulation oftrade and related . .
Regulation of Trade) Act, . . | nesting site
2000 matters for endangered wild fauna and flora specie
. . Legal framework for the sustainable managemen Some habitat loss is expected from thi
The Fisheries Act 2018 | MOAF g. ) . . g . P
of Fisheries resources (species amabitat) project
The Act establishes the Jamaica National Herita
. . Trust which has responsibility inter alia fol The JNHT must be notified should an
Jamaica National . . . . .
. JNHT promotion and preservation of national| buildings, monuments and artifacts of
Heritage Trust Act 1985 . . .
monuments and anything designated as protecte( heritage value be encountered
national heritage
St. James
Local Improvements Act,| Municipal L . : Developer to deposit relevant plans with
P P . Governs the subdivision of lands island wide. P P P
1914 Corporation SIJMC

(SIMC)




National Laws/Regulations

Crown Property (Vesting)
Act 1960

National Land
Agency (NLA)

An act to provide for the vesting of Crown Lands i
the Commissioner of Lands, the vesting afertain
other Crown property in the Accountant Genera
who has the power to hold and dispose of land an
other property of whatever kind.

The development will require permission tc
encroach on the floor of the sea

National Solid Waste
Management Act, 2001

National Solid
Waste
Management
Authority

Regulation and management of solid wastdo
safeguard public health. The Act provides the leg
and institutional framework for ensuring that solid
waste materials are collected, stored, transported
recycled, reused or disposed of, in
environmentally sound manner and enhancin
public awarenessn relation to such waste

a produce solid waste

Construction and Operation Phases wi

Natural Resources
Conservation Authority
Act, 1991

NEPA

Granting of Environmental Permits in the areas ¢
enterprise, construction or development. Under
this legislation NEPA has the authority to request g
Environmental Impact Assessment (EIA). The A
also provides framework for effective managemen
of the physical environment, marine parks, nationg
parks and protected areas (NEPA). Formulatg
standards and codes for the improvement of the
quality of the environment.

An EIA is being completed for this project

Natural Resources
Conservation (Ambient
Air Quality Standards)

Regulations),1996

NEPA

Sets ambient standards for specific air pollutants

A monitoring and mitigation plan will be
required to control fugitive sources
associated with construction
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National Laws/Regulations

Natural Resources
Conservation(Montego
Bay Marine Park) Order
1992.

NEPA/NRCA

Declares and provides geographic delineation (
the Montego Bay Marine Park

The proposed location of the development i
in proximity to the eastern boundary of the
MBMP

Natural Resources
Conservation
(Wastewater and Sludge)

NEPA

Legal framework for the licensing of wastewater
treatment plants and discharge of effluent

The development will include arrangement
for disposal of sewage

Regulations 2013
. . St. James . . e L .
The ParisiCouncils Municipal Regulates the carrying out of construction within Applications for construction must be made
Building Act 2016 P . St. James parish. to the SIMC
Corporation
. Outlines requirements of the environment of the
Public Health Act 1974 q . .
. food establishment. Provisions for food of this Ac| . .
Public Health (Food . _ .| Licence to operate food handling
. . MOH/EHU include the rules for preparation, packaging .
Handling) Regulations, . . establishment
1998 preservation, transportation and storage of food
for consumption.
Town and Country Makes provision for the orderly and progressiv
Planning Act 1958The development of land, cities, towns and other areal The development is located in the Greatg
Town and Country TCPA/NEPA whether urban or rural. Montego Bay Local Planning Area and w
Planning (Saint James conform to the Provisional Development
Parish) Provisional Order
Development Order, 201§
Provides the Legal framework for the identificatior
The Wildlife Protection NRCA/NEPA and preservation of protected species This project is located within a possibl
Act 1945 i AOET A OO00I AOG8 EAAE
National Biodiversity Ministry of Involves comprehensive biodiversity strategies an| The Project site is in close proximity to th
Strategy and Action Plan | Economic plans to contribute to conservation of Jamaica'{ MBMP
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-Jamaica NBSAR 2016
2021

Growth and Job
Creation

habitats (protected areas), ecosystems, specig
and genetic resources. This includes the integratid
of economic, social and environmental objectives
polices, strategies, plans and programmes f
effectively utilise human and financial resource
increase sitive impacts. Conservation aligned t
CBD.

Draft National Policy for
the Conservation of Seg
Grasses July 1996

NEPA

of
the

conservation
sustain

Framework for promoting
seagrasses in  order
important ecological role

to

Seagrasses are found in the footprint of the
project

Protected AreasSystem

Protected Areas

The PASMP sets out guidelines for establishing a
managing a comprehensive system of protecte
areas that supports national development by

Master Plan (PASMP) Committee contributing to long-term ecological viability;| The project area is djacent tothe MBMP
2013 to 2017 (PAC) maintaining ecological processes and systems; a
protecting the coul OOUBO 1T AOOO/
heritage
Ol 11 bl OAT OEAI AARAOAT I
. - Environmental Impact Assessment (EIA). T -
Planning Guideling Terms of Referenc:of the EIA wil addregss C())ncer These guidelines apply to structures that ar
Overwater Structures specific to the development and must be approve OxEITA AITOOOOAOGAA
01/2016 P | pme POVl 5 A 60O EARA T & A xAC
by the National Environment and Plannin
| OOET OEOU j . %0! qo68
Convention for the
Protection and Signatories agree to reduce and contrglollution of . . .
: Operation of a sewage plant carries the risk ¢
Development of the the Convention area and to ensure soun _ . .
. . . _ pollution of the Convention area; operation
Marine Environment of NEPA environmental management, using the bes of shioping carries the risk of air pollution. of
the Wider Caribbean practicable means at their disposal and i Pping P '

Region (Cartagena
Convention) 1986.

accordance with their capabilities.

spills.
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Convention on Biological

The obijectives of this Convention, to be pursued
accordance with its relevant provisions, are th

Signatory required to introduce appropriate
procedures requiring environmental impact
assessment of its proposed projects that ar
likely to have significant adverse effects o

Diversity, 199 artagena | NEPA, UNEP . . . . : . . . . . . . .
conservation of biological diversity, the sustainabl| biological diversity with a view to avoiding o
Protocol 2003 . L
use of its components minimising such effects and, wére
appropriate, allow for public participation in
such procedures
Convention on
International Trade in Visitors may wish to take plant or animg
Endangered Species NEPA Regulate trade in endangered species species and would need a permit from thg
(CITES) of Wild Flora and management authority
Fauna 1975.
: Concerned with national, sulsegional and regional
Protocol concerning . . n . .
. action through a national political commitment af Mentions use of EIA to reduce harmful effect
pollution from Land . . . . L .
the highest level, and international cooperation tq of land-based activities. Location of
Based Sources and UNEP/NEPA _ . .
o deal (prevent, control) with the problems posed by development in proximity to coast and
Activities (LBS Protocol) . . .
2010 pollutants entering the Convention area from land operation of sewage plant and effluent
based sources and activities.
Administers measures to protect, preserve an
. UNEP/ The _ ! protect, p .
Specially Protected Areas Caribbean manage in a sustainable way, areas that requi
and Wildlife (SPAW) Environment protection to safeguard their special value, an{ The project area is within the MBMP
Protocol 2000 threatened or endangered species of flora an
Program

fauna.
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4 Project Description

Based on the various applications, the nature of the proposed works, their proximity and relationship
to each other, in order to allow for the assessment of the cumulative impacts of the overall

development, the scope of the EIA covers all aspects of theoposed development including:

1 Proposed accommodation construction and amenities (18 overwater bungalqvesid 10 villa
style unitsas well as associated parking for guests and staff
1 Proposed wetland modification to facilitate the hotetonstruction (land clearing, excavation,
deposition of fill, and contouring)
1 Proposed coastal modification workgconstruction of 4 groynes, seawall, rock revetment, and
beach creation/nourishment)
1 Any acillary facilities and activities to be undertaken as part of the above listed works
While this EIA report considers botthe proposedoverwater bungalows as well as the villa stylaits,
details of the villa style units are notpresented herein as construction of these will be not be

undertaken in the immediate future.
4.1 History and background of the project

Overwater rooms debuted nearly 50 years ago in French Polynesia. In subsequent decades overwater

villas have spread to the Maldives, Malaysi@ambodiaandthe Philippines, but the Caribbeafagged

behind' up to 2016. In the absence of a specific legal framework for development of these facilities
guidelines were drafted by the National Environmental and Planning Agency in 2014 (NEPA 2014).

These guidelines were followed by the construction & AT AAT 08 T OAOxAOAO AOT CAI T :
TPXWh OEA #AOEAAAAT 80 EAEOOO OOAE | AFAOET @Ginél Al | b/
then, Sandals has constructed more overwater villas/bungalows at its facilities located at Sandals

South Coast Jamaica, Sandals Grande St. Lucian and Sandals St. Vincent.

The construction of the overwater bungalows anthe additional villastyled unitsis an opportunity for
the Sandals Montego Bay resort to diversify room offerings for the benefit of guest, continuing the
theme of luxury that the Sandals brand is known for across the world. Montego Bay would represent

the 6" location of Sandals Overwater bungalows in the Caribbean and 3rd in Jamaica.

Lhttps:/iwww.cntraveler.com/story/caribbeanfirst-overwater-bungalows50yearsinthe-making



4.2 Site Characteristics

4.2.1 Location maps
The study area is located along the northern coast of Jamaica, facing north toward the Caribbean Sea

(Figure 4-1). The Sandals Montego Bay resort is located on the headland just to the east of the

Montego Bay harbour in proximity to theMBJ Sangster International Airport

Sandals Montego Bay

FIGURH-1 SANDALSMONTEGAY - LOCATION

The shoreline is protected by a shallow reef crest about 300 to 500 m seaward. The reef crest is
relatively shallow (0.5 m to 1.0 m deep) with considerable alongshore variations in terms of continuity
and depth(Figure 4-2).
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FIGURH-2: SHORELINE OBTUDYAREAPROTECTEBY EXISTINGREEFCREST

4.2.2 The total area of the site

The proposed development igxpected to take place on the eastern border of the Sandals Montego
Bay resort site and an adjoining wetland to the east, an area of approximately 2Ha being Section 1 of

parcel registered to the Airport Authority of Jamaica as Volume 1400 Folio 8B&(RH-3).
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4.2.3 Overall master plan for the site

The services of Sandals Montego Bay will be augmented by the construction of 18 overwater bungalows along
the eastern border of the existing development and 10 villa style units to the east of the overwater bungalows.

The components of the proposed develament are shown in the site master plabhelow (Figure4-4).

FIGURE-4: MASTERPLAN

4.2.4 Details of the design
The designof the bungalowshas a Polynesian flair and will use synthetic thatch for the roof, Bahastgle

hurricane shutters on the windows and exotic hardwood.



To withstand the elements, pressurgreated wood rafters with insulation, marinegrade plywood and
EOOOEAAT A OOOAPO AO AAAE OAEOAO xEI1 AA OOEI EOAA O
quality workmanship. Access to each unit will BEA A Y& j T8QadYi q xEAA Al AOA:
surrounded by wooden railings, designed to bear up to 2@®und load. Ambience will be further enhanced

by seafloor windows, ceiling fans and accent lightingHigure 4-5 and Figure 4-6).

FIGURHE-5: EXTERIORDESIGN OBUNGALOW
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FIGURE-6: BUNGALOWGUESTROOM: LOUNGE

Each bungalow structure wilbccupy a total of 613sq. ft. (56.950fof space andx E1 1 A A

(2.595m) abovameansealevel. The units will consist (fFigure 4-7):

" 001 AOGd®4st £ GBALBRK)

Toilet room-21sq. ft. (1.951f

Guestroom & Lounge 429sq. ft. (39.855M)

Shower roomgz 43sq. ft. (3.995n)

Outside spastyle bathroom which sits on a patio thatis 6  >(2.473n) wide

=A =/ =4 4 4

An expansive patio which features a pool, day bed with integrated lighting, net hammock and a swim

up platform

Utility areas:

1 Condenser & Water Heater are&22sq. ft. (2.044mM)
1 HVAC areal3sq. ft. (1.2088)
1 Pool Pump- 21sq. ft. (1.951fn
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As previously mentioned, dtails of the proposed 1Willastyle units are presentlyunavailable as

construction is notscheduledto begin inthe immediate future.
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4.2.5 Total area of land to be utilised and amenities to serve the proposed development
Approximately 2 Ha will bautilised to install the recessaryinfrastructure; this will include roadsparking

areas,water supply, sewerage and lighting.

4.2.6 Expected project components and alternatives

Construction of buildings over the ocean somewhat restricts the choices wfaterials, and additional
components under consideration includ&lass Reinforced PolymdéGRP), PVC, Stainless Steel, Aluminum,

Thatch and clay tiles.

4.2.7 Schematic plans
SeeAnnex 1

4.2.8 Details of proposed access to the site to be used
The project site will be accessed using lands east of SMB which will also be utilised as the storage/staging

area for the proposed overwatebungalows.

4.2.9 Details of infrastructure development and Waste Generation

While the intention is toconnect to the Rose Hall Sewage Treatment Facilitlis facility is not yet available

as the developerawaits statutory approvals to proceed to construction.

In the interim, effluent from the new development area would be discharged to the existing wastewater
treatment plant, until the connection to the Rose Hall plant is completediemporary wastewater

treatment facilities will be constructed for site workers

Organic food waste and similar materials will be collected and transported to an onsite compactor, and a

licensed waste management company witle contracted to handle off-site disposal.

Strategically located sewage storage tanks will be used to collect and pump the sewage ashore to a central
lift station, from where it will be directed to theondand Treatment Facility Secondary containment is
provided via an existing, welded, aluminum boRimensions and specs are per original approved

drawings from the statutory agencies.

Solid waste will be collected in closed carts, transported to the shore, and removed from the area by

electric carts to a waste skip, which will be taken aéite by a licensed waste management company.
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Waste quantities during construction:

4 waste skips per villa x 18 = 72 skips total = 72 x 20 yds. = 1440 Cu yd.

Waste quantities during operation:
1 skip per montly 1 cuyd. per OWS + general waste = 18+4 cu yds. = 22 cu yds.

Most waste will be sent through a compactor before being taken off property.

4.2.10 Details of the provision of utilities

The daily demand for potable water is estimated at 400 liters/room/day. The source of Potable Water is

NWC which services the area.

The urce of Electricity will be Jamaica Public Service Co.

4.2.11 Waste Management Plan

1 Effluent will be pumped ashore to a lift station and treated in the Rose Hall Sewage Treatment
Plant

1 Organic andother solid wastewill be separated andhand carried in closed carts to the shore and
trucked to the compactors and skips, which will, iturn, be transported off-site.

1 The standard figure for wastedisposal of 400GPDwill be used for the main rooms as these
bungalowsare not expected to produce any more or less thahe standardrate.

1 Construction waste will be brought from the project work site, cast into a dumpster, or carted off
to a designated garbage dump with signed tickets for the removals.

9 The site will be kept clean and tidy as works proceed.

4.2.12 Detailed list of equipment and machinery

=

Up to two (2) 1000t barges with 100T cranes mounted on them
One () 100T landing craft

Three @) service craft (small boats)

Small power tools generally battery type

One (1) 70T crane on shore to lift and organise staging areas
One (1) JCB 560 type teleporter

Mains power and water will be utilised

=A =/ =4 =4 4 4

One () JCB 330 type excavator (tracked) to keep staging areas usable
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9 Various tucks including but not limited to 1t pickups, 10t flat beds and 20yds dump trucks
1 One (1) 10t Vibro roller for staging area and beamtcess.

4.2.13 Project Phasing
The projectwill take place over a period of two years and nine months, with the construction phase

happening from September 11, 2024 through to July 31, 2025. Finistéogfating will commenceAugust
18, 2025 through to Final Clean and Handover to Operations on May, 4, 2026. Detailed timelines are
presented inTable4-1

TABLE4-1 PROJECTTIMELINES

Set up site 3wks| Mon11/18/24| Fritz/6/24
Set up access and form staging area 2wks| Mon1z2/gf24| Fri1zfzo/24
Maobilise crane and barges gwks Monazfgfz4  Friyf3f2s
Delivery of Steel piles and casings (previously ordered) 2 whks Mon1/625  Fri1f17/25
Piling (vibro method) 14wks  Mon1f13/25  Frig/18/25
Casings 14wks  Mon4f27/25  Fris/z/z5
Log beams and cross beams 13wks  Mon 2f24/25 Frisf23/25
Construct substructure deck and form paltform 12wks  Mon 3f24f25 Frigf13/25
Erect side walls using framing and timber clad 1wks|  Mon a/21/25  Friz/afzs
MEP 1st Fix install lower 1owks  Monsfigf25  Frizf2s/zs
Construct final decking and flooring 1owks  Mon 6fgf25  Fri8f15/25
Construct roof framing and waterproofing 1owks Mon 6f30/25  Frig/s/2s
MEP 1st Fix install walls and roof 1owks  Mon 71425 Friglig/zs
Close up walls 0.8 wks Mon7/28/25 Thu 7/31/25
Decoration 15t coat 1owks ~ Mon 8/18/25 Fri1of24/25
Install roofing thatch and eaves 0.8 wks Mon gf15/25 Thu g/18/25
Carpentry 4st fix 1owks  Mongfzgf25  Fri1z/5/25
MEP 2nd fix 1owks Mon1of13/25 Friqz/ig/2s
Carpentry znd fix 8wks Monifiofz5  Friifzfz6
Decoration final 8wks Monafzafzs  Fri1f16/26
Test and Commission systems 6 whs Mon1/sfz6 Frizfi3/26
FF&E install 6wks Monf1g/z6 Frizfz7/26
Final Fix all trades 6wks  Monz/2f26 Frizf13/26
Misc fittings and fixtures 6wks Mon 2/16/26 Frizfz7/26
Cleaning and first snag swks — Mon3fgf26| Friajiofz6
Final inspections and certifications awks|  Maon afef26 Friafi7/26
Snagging and desnagging awks  Mona/6fz6  Frigf1/z6
Final Clean and handover to operations zwks  Monsgf4/26| Frisfis/z6

4.2.14 The study area

The landward study area is the entire 2Ha extending from the western boundary to the gully to the east.

Seaward, the study is extendeaffshore to cover seagrass meadows and coral reefs within the project

footprint.
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4.2.15 Construction ImpactAnalysis and Control
Noise, dust and waste will be controlled ogite by using lowimpact tools, screens andntermittent

wetting of areas. A strict focus on maintaining a debrsee environment will be enforced to ensure that
no construction materials are disposed of in the ocean. Throughout the project, the site manager will
collaborate with Sandals' Water Sports divisidio conduct regular inspections of the seabed and promptly

remove any debris that may accumulate during the course of the work

4.2.16 Details of the construction methods
A barge(s) equipped with a 10€n crane will be utilised to install the foundation piles and stdiructure

frame for the overwater structures. A staging area will supply the components to the barge via hand carry
or landing crafttype vessel off the beacho the east end of the site to prevent guest disturbance on
Phase 1.

Piles will be Vibro driven into place to reduce noise, and timber and steel components will be lifted into
place using the cranemounted on the barge. Conventional construction techniques will be employed to
prevent debris dispersal into thenarine environment Construction waste will be transported to the shore
twice daily for proper disposal. Ossite management will address noise, dust, and waste using lawpact

tools, screens, and dampening of areas.

4.2.17 SeagrasRelocationRestoration
Seagrass harvesting and transplantation methods will be evaluated for site suitability. The following criteria

will be considered in selectiasf the appropriate transplanting methodology:

I.  Cost Available funds for transplanting, pesansplanting adaptive management and letegm

monitoring will ultimately influence the type of methodology that is most appropriate for the project.

II.  SpeciesUsing both fastand slowgrowingnative species to mimic natural succession.

lll.  Method: The following methods will be evaluated for suitability:

a) Sedimentfree Method
Once the donor material is harvested, the sediments are removed to expose the roots and
rhizomes. At the recipient site, the harvested planting units (PUs), comprising up to four apical
rhizome meristems, are transplanted directly into the sandy substoat@nchored using
metal rods (rebar) or similar devices. Alternatively, the PUs can be woven into biodegradable

mesh and secured to the sediment.
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b) Sediment Method
Sod or turfentails the removal of seagrass along with the sediment and rhizomes intact and
ready for planting without additional manipulation. Fohalassiawith deep rootrhizome
systems, this method will require careful harvesting to ensure that the depth of the root

rhizome system is intact. Specialised harvesting equipment may be required.

Plugs which consist of seagrass plants with roots and rhizomes, can be harvested using coring
devices such as PVC pipes or speekod plugger. Similar to the sod/turf method, the plugs

can be transplanted into peat pots and then into holes created at the recipient site.

IV. Time of the year Transplanting should be planned to avoid periods of high seasonal stress

(i.e., storms, high temperatures).

4.2.18 Detailed drainage report for construction and operational phase of development.
There are no rivers or gullies on the site; however, there is a major drainage discharge outlet for surface

water runoff approximately 320m east of the site boundary. This localised drainage takes authorised storm
water runoff to the sea and is also tidallimpacted, as noted by the presence of sluice gates controlling

tidal flows.

4.2.19 Details of any required decommissioning of the works and/or facilities
The Sandals maintenance team will monitor all pesbnstruction works and ensure that all deficiencies

are resolved as they occur.
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5. Description of the Environment

5.1 Physical Environment

5.1.1 CoastalDynamics

5.1.1.1 WaveClimate

Oceanographic Condition Offshore Sandals Montego Bay Study Site€Computed wave conditions by

. | ! 'WAUEWATCHICaribbeanmodel from the beginning of 2005 to the end of 2016, or 12 years, were
extracted. Statistical analysis of this relatively long term wave conditions was conducted and summarised
in Table5-1and illustrated inFigure 5-1, Figure 5-2, Figure 5-3, Figure 54, Figure 55, Figure 56 and Figure

5-7. The waves were patrtitioned into 16 incident wave angle brackets at 22.5 degrees each bratibtg
5).

The average signifciant wave height and average peak wave period within each wavgle bracket were
calculated. The storm conditions are represented by the average of the top 2% and top 1% highest waves
within a waveangle bracket. This statistical wavaformation provides an overview of the wave conditions

at the study site and is discussed in the following. This statistical wave conditions are also used as the input

offshore wave conditions for the numerical wave modeling discussed in the following secis.
Offshore Wave Conditions

As controlled by the trade wind, the ENE incident waves are by far the most dominant, occurring at 60.8%
of the time with an average significant wave height of 0.32 m and average peak wave period of 5.26 s
(Table5-1, Figure5-2, Figure 5-3). The average of the top 2% highest waves has a significant wave height of
0.90 m with an average peak period of 6. &(Figure 5-4 and Figure 5-5). For the top 1% highest waves, the

average significant wave height is 0.98 m with an average peak wave period of 6.99 s, just slightly greater

than the average top 2% of the highest wavesigure 5-6 and Figure 5-7).
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TABLE 5-1 STATISTICALWAVE CONDITIONS CALCULATEDFROM THE 12 YEAR WAVE DATA OBTAINED FROM THE
WAVEWATCHIIMODEL YELLOWHIGHLIGHT$NDICATEONSHOREDIRECTEBWAVES THESTATIONLOCATIONS SHOWNIN
FG34.

_ | average . | top 2% o | top1#
o - average top 2% top 1%
% occurrence . wave . wave . wave
sig H § sig H § sig H .
period period period
Direction m S M s m S

N 348.75- 5.57 0.55 4.64 1.79 6.20 1.95 6.33
11.249

NNE 11.25- 5.72 0.52 4.51 1.36 5.73 1.47 5.86
33-749

NE 33.75- 17.53 0.39 3.88 1.08 5.54 1.16 5.68
56.249

56.25- 60.81 0.32 5.26 0.90 6.72 0.98 6.99

EME

78.749

E 78.75- 0.36 0.40 1.57 0.80 3.08 0.83 3.07
101.249

ESE 101.25- 0.08 0.54 1.93 0.94 3.21 0.94 321
123.749

<E 123.75 0.05 0.26 1.57 0.52 1.64 0.52 1.64
146.249

SSE 146.25- 0.05 0.55 3.05 1.15 3.63 1.15 3.03
168.749

S 168.75- Q.10 0.43 1.63 1.13 3.85 1.23 3.85
191.249

S 191.25- .12 0.42 1.84 1.39 4.05 1.39 4.05
213.749

S 213.75 0.09 0.30 3.68 1.26 3.93 1.26 3.93
136.249

WSW 136.25- 0.43 0.37 6.37 1.56 8.34 1.68 8.5
258.749

e 158.75- 0.78 0.53 6.31 .07 7.90 .13 7.89
B 181.249

WNW 181.25- 2.61 .45 7-52 1.77 .01 1.92 7-53
303.749

NW 303.75- 1.99 0.60 5.42 2.11 7-03 1.19 7-53
326.249

The second most frequent incident waves are from the NE direction, at 17.6% of the time, also controlled
by the easterly trade wind Table 5-1). The NE incident waves are slightly more energetic than the ENE
waves with an average wave height of 0.39 m and an average peak wave period of 3. @8gure5-2 and

Figure 5-3). The average of the top 2% and top 1% highest waves is also higher, at 1.08 m and 1.16 m,
respectively Figure 54, Figure 55, Figure 5-6 and Figure 5-7).

The third most frequent incident waves are from NNE, occurring at 5.7%, with an average significant wave
height of 0.52 m with a peak wave period of 4.51Edure 5-2 and Figure 5-3). The average of the top 2%
and top 1% highest waves is quite energetic, at 1.36 m and 1.47 m, respe€kiglye 54, Figure5-5, Figure

56 and Figure 5-7). This higher storm waves as compared to the more easterly approaching waves are
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related to the strong northerly wind associated with the passages of winter cold fronts. However, the NE

wind is somewhat sheltered by the Cuba landmass, which is about 150 km to the northeast.

The fourth most frequent incident waves are from the north, occurring at 5.6%, with an average significant
wave height of 0.55 m with a peak wave period of 4.64 Bigure 52 and Figure 5-3). The average of the

top 2% and top 1% highest waves is quite energetic, at 1.79 m and 1.95 m, respectively with average peak
wave period of 6.20s and 6.33 s, respectivélyigure 54, Figure 55, Figure 56 and Figure 5-7). This higher

storm waves as compared to the more easterly approaching waves are due to the longer wind fetch from

the Cuba landmass.

The most energetic waves come from the NNW direction, with the average significant waegght of 0.65

m and average peak wave period of 4.87 Bigure 5-2 and Figure 5-3). The NNW waveccurs 3.64% of the
time (Figure 5-1and Figure 5-8). Although the frequency of occurrence is not high, it is still very significant.
The storm waves from NNW are very energetic due to the much longer wind fetch from the Cuba landmass.
The average of the top 2% and top 1% highest waves is the most eneffgetine greater study area, at 2.17

m and 2.28 m, respectively with average peak wave period of 6.79 s and 6.87 s, respectiviglyre 54,
Figure5-5, Figure5-6 and Figure5-7). These high waves are apparently related to the strong northerly wind
associated with passages of winter cold fronts. The design of the odbe-water units and the shore
protection measures should carefully consider the energetic N, NNW and NW (occigrrat 2.0% of the
time) incident waves. These three relatively energetic wave conditions occur at a combined 11.2% of the
time. It is worth noting again that the waves discussed above are offshore conditions, the nearshore wave

height should be significanyf reduced by the nearshore barrier reef.

In summary, the easterly approaching waves, including ENE, NE and NNE waves, occur at 84.1% of the time,
as driven by the trade windsFigure 58 illustrates the most frequent incident waves in relation to the
coast. Energetic wave conditions are apparently influenced by the northerly winds associated with
passages of winter cold fronts, and are therefore approaching from northerly directions. Thadmass of

Cuba to the north provides a certain degree of sheltering. The wind fetches in the NE and NNE directions
are considerably shorter than that from the N, NNW and NW directions. This explains the much higher
storm waves in the northwesterly directons than the northeasterly direction. The energetic northwesterly

waves approach the shoreline more perpendicularly than the northeasterly waves.
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5.1.1.2 Storm Surge

The elevated water level, often referred to as storm surge, along the reef coé8andals Resort at Montego
Bay in this case, includes two components. The first component is the surge generated by strong onshore
wind, i.e., the traditional definition of storm surge. The elevated water level generated by the wind stress
is balanced by fiction at the seabed. Therefore, a shallow, gentle, and wide continental shelf, which would
produce large bottom friction, provides favorable conditions for generating high storm surges. Since the
water depth seaward of the Montego Bay barrier reef increas rapidly to over hundreds of meters, the
bottom friction is small and subsequently does not produce high surge due to wind stress. The second
component is wave setup and runup. The landward propagation of breaking waves at the barrier reef can

pile water near the shoreline resulting in elevated water level.

Computing the first component of storm surge along Montego Bay coast is very difficult because the
model requires a very large domain to adequately capture the storm and ocean basiaracteristics. Not
enough data exists to allow reliable computation. A different approach is taken here. Rea{j the
limitations in computing storm surge along a variety of coastal settings, US NOAA recently adopted a more
measurementbased approach (Sweet et al., 2022). Extreme watewel analysis was conducted at tide
station with at 30year measurement dataThere are no longerm water-level stations along Jamaica that
can be used for extreme water level analysis. However, in terms of conditions $torm-surge generation,
Montego Bay bears significant similarities with San Juan, Puerto Rico, where a{@ng NOAA tide gauge
exist. Waterlevel measurement data are available at the San Juan station since 1962, or for nearly 60 years.
This data was sed by NOAA to compute extreme watelevel statistics(NOAX). Based on the measured
data over the past 60 years, the 18@ar storm surge watedevel was estimated to be 0.54 m above mean
sea level. This rather low storm surge estimate can be explained by the very steep and narrow continental
shelf.

Based on the measured data from San Juan, Puerto Rico and the similarity between San Jaun and Montego

Bay, the 108/ear storm surge for Montego Bay is estimated to be 0.54 m above mean sea level.

For the second elevated watetevel component, the combined wave runup and setup can be estimated

based on the breaking wave height at the barrier reef. A numerical model was recently developed to

2 hitps://tidesandcurrents.noaa.gov/est/curves.shtml?stnid=9755371
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compute wave runup on reedined coasts (McCall et al., 2024). McCall et al. (2024) proposed a correction

factor () for barrier reefs when computing the top 2% wave runupsf) as:

Y, YO 1)
0 TAZ | =3 fm 2
[ — P (3)

3 . —Qw (4)

AEA OOPAOOAOEDPO AT A OOAOAOEDO OOAAES OAZEAO O O0OA;
McCall et al. (2024). Based on waweodeling results Figure5-12to Figure5-48), the above questions were

applied to calculate wave setup and runup for storm conditions. The maximum calculated runup was 0.95.

It is worth noting that as the overwater units are not located on the beach, the elevated water level at the

units should be dwer than the maximum runup.

Combining the estimated storm surge based on measurements at San Juan Puerto Rico (0.54 m) and
computed wave setup and runup (0.95 m), the total elevated water at throposed overwater units can
reach approximately 1.5 m above mean sea level. This estimate is further verified based on field

observations in the study area during a recent energetic stolimFebruary 2024

5.1.1.3 Baseline Sediment Transport and Circulation Patterns

The beach characteristics along the Sandals Montego Bay shoreline are heavily influenced by engineering
solutions. The groyne field was installed before 2001 and can be seen from the earliest Google Earth photos
in 2001. Based on different beach characteristics, the entire shoreline can be divided into three sections.
The eastern sectionKigure 59, Section 1, the middle sectiorF{gure 59, Section 2), spanning between the

eighth and tenth groynes (from the east), and the western sectiofrigure 59, Section 3).
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FIGURES-9: CHARACTERISTICS ALONG TSARIDALSMONTEGMBAY

The erosive nature of Section 1 shoreline corresponds with the relatively higher wave along this section
under the dominant ENE and NE incident wave conditions. Section 3 wide beach benefits from the
westward longshore sand transport and the protection frm the barrier reef, resulting in relatively wide
beach. The rate of the westward longshore transport is difficult to estimate because it is controlled by not
only the wave conditions but also by the availability of the sand along the beach and in the neams. In
addition, the longshore transport is confined by the groynes. However, based on the westward increasing
trend of beach width, the pre2017 groynes allowed some of the westward longshore sand transport to

move through. This was likely the reason #t the groyne field was reinforced in 2032018.

The beach conditions afte017are largely controlled by the engineeringolutions. The third and fifth
groynes from the east were removed. The rest of the groynes were reinforced witth&ads and Yheads.
The original fifth groyne was replaced by ahort detached breakwater. The removal of the groynes
resulted in longer sections of beach between the groynes. In addition, the beach between the groynes
was nourished along with the groyne improvement. The artificial beach appears to be quite stable since
20B based on the timeseries aerial photos from Google Earth. The beach to the west of the groyne field
remains stable, as compared to the state before the groyne improvement. The westward longshore sand

transport as discussed above is largely interrupted tye groyne field. The beach to the west of the groyne
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field appears to be in an equilibrium state before and after the groyne improvement, as indicated by the

relatively stable shoreline.

5.1.1.4 Modeling of Nearshore Waead FlowConditions

The most upto-date (2022) version of the Coastal Modelling System (CMS), specifically the @& and
CMSFlow models, was used in this study (sédwetp://cirpwiki.info/wiki/CMS). The CMS model, developed

by the Coastal Inlets Research Program (CIRP) at the US Army Corps of Engineers (USACE), is an integrated
suite of numerical models for simulating flow, waves, sediment transport, and morphology change in
coastal areas (Buttolphet al., 2006; Reed et al., 2011; Wu et al., 2011, Lin et al., 2011; Larson et al., 2011,
Sanchez and Wu, 2011; Sanchez et al., 2014). The CMS model has been broadly used by the USACE and other
professionals (e.g., researchers) to quantify barrier islandidal inlet, and estuary processes (e.g.,
Demirbilek et al., 2015a, 2015b; Li et al., 2012; Beck and Legault, 2012; Beck and Wang, 2019; Beck et al., 2020;
Wang et al., 2011; Wang and Beck, 2012).

The CMS model is composed of four main parts, including flow, wave, sediment transport, and morphology
change. The four parts are coupled to ensure that the interactions among wave, current, sediment
transport, and morphology change are properly incorporad. In terms of computation modules, the CMS

is composed of two main components: CMBlow and CMSVave. The CM&low is a coupled
hydrodynamic and sediment transport model designed to compute dep#iveraged flow and sediment
transport due to tides, wind, ad waves. The CM8ow solves the conservative form of the shallow water
equations and includes terms to account for factors including the Coriolis force, wind stress, wave stress
(obtained from CMSWave), bottom stress, vegetation flowdrag, bottom friction, and turbulent diffusion.
The sediment transport and morphology changes are computed in CIAIBw module, while all equations

are solved using the Finite Volume Method on a nomiform Cartesian grid.

The CMS8Nave is a spectral wave transformation model and solves the stealgte waveaction balance
equation on a nonuniform Cartesian grid. It considers wind/ave generation and growth, diffraction,
reflection, dissipation due to bottom friction, whitecapping and breaking, wavevave and wavecurrent
interactions, wave runup, wave setup, and wave transmission through structures. Results of wave
modelling, including radiation stress, breaking wave height, and breaking wave angle, are passed to the
CMSFlow module for the computation of wavedriven longshore current and wavénduced sediment
suspension and transport. For the Sandals overwatenit project, both CMSWave and CM%low were

used to simulate wave and flow fields.

The CMS model construction, execution, and output analyses are facilitated by the graphic interface, SMS

(Surfacewater Modelling System)(http://cirp.usace.army.mil/products/sms.php SMS allows convenient
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construction of telescoping (CMS-low) and refined (CMSVave) grids which provide high spatial
resolution at crucial locations like the beach. The SMS also allows manipulation of the very large dataset
(several gigabytes) generated by the model runs. Furthermore, SMSapable of generating high quality
illustrations of the modelling results, including vector plots of current fields and wave fields. SMS can also
generate high quality contour plots which are crucial for wadgeight change analyses. The SM&s used

to construct the numerical wave, flow, and coupled wavbow model for the study area, as described in

the following sections.

The model domain is shown iRigure 5-1Q Theupper panelillustrates the nearshore bathymetry obtained
by this study.Overall,the nearshore bathymetry is quite complicated at the Sandals Montego Bay study
area.Thelower panel illustrates therecommendeddesign, with the units extendng seaward from theeast

most existing groyne.

A nearshore reef with a crest of 0.5 to 1 below mean sea level extends along the study area. This barrier
reef is 300 to 500 m seaward of the Sandals Montego Bay shoreline. The shallow water over the barrier
reef induces significant wave breaking, particularly under energetic storm conditions, aubsequently
reduces wave height substantially landward of the reef{gure 5-1). The barrier reef is not continuous.
Several gaps exist within the reef track. Considerable wave energy can propagate through the gaps in the
barrier reef, as also shown ifrigure 5-11 This overall bathymetry characteristic in the study area has

significant influence on nearshore wave field, as discussed in the following.
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FIGURES-11WAVE BREAKING OVER THE SHALLOW BARRIER REEF AND WAVE PROPAGATION THROUGH EHEORAPISI E
200 M.

5.1.1.5 Modeled Wave Field under Existing Condition

The nearshore wave field was simulated using the CMB\VE based on the bathymetry surveyed by this
study. Figure 5-12 Figure 5-13 Figure 5-14 Figure 5-15 Figure 5-16 Figure 5-17 Figure 5-18 Figure 5-19and
Figure5-20illustrate the computed nearshore wave field under existing condition as modeled by the CMS
WAVE. Statistical wave conditions directed onshore as summarise@iable5-1(highlighted in yellow) were
used as the input offshore wave to the model. The average wave and the top 1% wave representing
energetic storm conditions are illustrated and discussed here. The modeling results for the top 2% wave

conditions are rather simér to the top 1% waves and therefore are not repeated here.

The modeled wave field under northerly incident wave condition is shownkigure 512 with the upper
panel illustrating the average condition and lower panel illustrating the storm condition. The general
shoreline orientation in the Sandals Montego Bay study area is approximately 60 degrees, or roughly ENE
WSW. Therefore, the northerly icident wave approaches at an angle to the shoreline. The northerly wave
occurs at about 5.6% of the time and is relatively energetic as compared to the dominant easterly
approaching waves Table 5-1). As expected, the barrier reef has significant influence on the wave
propagation. Waveheight reduction and wave refraction occur at the barrier reef. Under average wave
condition, the wave height reduced from 0.55 m seaward of the barrier reef to typia0.4 to 0.5 m

landward of the barrier reef. Substantial wave refraction resulted in nearly sheserpendicular wave in

93



the nearshore area Figure 5-13. Under storm wave condition, the incident wave height is significantly
reduced by the barrier reef from generally 1.6 m seaward to 0.4 to 0.6 m landward. The percentage wave
energy reduction by the barrier reef under storm condition is much greater thémat under average wave

condition.

The modeled wave field under NNE incident wave condition is showrFigure 5-13 with the upper panel
illustrating the average condition and lower panel illustrating the storm condition. As compared to the
northerly incident wave, the NNE wave approaches the shoreline at a greater angle. The NNE wave occurs
at about 5.7% of the timand is relatively energetic as compared to the dominant easterly approaching
waves (Table5-]). Similar to the northerly incident wave, the barrier reef has significant influence on the
wave propagation. The modeled wave field under average condition is quite similar to that of the northerly
incident wave Figure5-13upper panel). The storm wave at NNE incident is lower than the northern storm
wave, however, due to the control of the barrier reef, the wave conditions landward of the reef is also

similar to that for the northerly incident wave.
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FIGURES-12 MODELED WAVE FIELBDR THE N (O DEGREESINCIDENT WAVE UPPER PANELAVERAGE WA\
CONDITION WITH SIGNIFICANT WAVE HEIGHT @B5M AND A PEAK WAVE PERIOD &%64 S. LOWER PANEl
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FIGURE5-13 MODELED WAVE FIEIEDR THE NNE22.5DEGREESINCIDENT WAVEUPPER PANEIAVERAGE WAVE CONDITION
WITH A SIGNIFICANT WAVE HEIGBF 0.52M AND A PEAK WAVE PERIODOF 4.51S. LOWER PANELAVERAGEF TOP1%IGH
WAVE WITHA SIGNIFICANT WAVE HEIGEF1.47M AND A PEAK WAVE PERIOD ®186S. ZOOMING IN TQE.G., 200%TO VIEW
DETAILS OF THE WAVE FIELDS
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