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ABBREVIATIONS AND ACRONYMS 

 

TERM/ABBREVIATION DEFINITION 

 UTM 
Universal Transverse Mercator - System of 
Coordinates 

% Sat Per cent dissolved oxygen saturation 

µg/m 3 Micrograms per cubic meter 

AESTHETICS Concern with beauty or the appreciation of beauty 

AGRRA 
Atlantic and Gulf Rapid Reef Assessment protocol to 
document benthic substrate composition 

ANTHROPOGENIC 
STRESSORS 

Resulting from the influence of human beings on 
nature 

AVIFAUNA Bird Life 

A-weighting  

The 'common' name for frequency-weighted sound 
levels, measured over the 'A' frequency range which 
corresponds to the human hearing range (20 Hz up to 
20,000 Hz). 

Bn (bn) Billion 

BOD Biological oxygen demand 

CCA Crustose coralline algae  

DAFOR 

The DAFOR scale is used for semi-quantitative 
sampling, to provide a quick estimate of the relative 
abundance of species (generally plants) in a given 
area. The letters of DAFOR stand respectively 
for Dominant, Abundant, Frequent, Occasional and 
Rare 

DEMOGRAPHIC Relating to the structure of population 

DO Dissolved oxygen 

DOWNSPOUT A vertical pipe used to drain rainwater from a roof 

ECOSYSTEM 
A biological community and their physical 
environment 

EHU Environmental Health Unit 

ENDEMIC Native and restricted to a certain place 

ES Environmental Score (from RIAM) 

ESSJ Economic and Social Survey Jamaica 

FAUNA All animals of a particular area 

FLORA Plant life occurring in a particular region 

ft 2 Square Foot 

GDP 
Gross Domestic Product (Broad measure of a nation's 
overall activity) 

GFDRR 
7ÏÒÌÄ "ÁÎËȭÓ 'ÌÏÂÁÌ &ÁÃÉÌÉÔÙ ÆÏÒ $ÉÓÁÓÔÅÒ Reduction and 
Recovery 

Greywater 
Wastewater from baths, sinks, washing machine and 
kitchen 

Hardstanding Ground surface with hard material 

Impact Zone 
Geographical area that will be affected by a proposed 
or actual action 
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Invasive Species 
A species that is not native to a specific location and 
has a tendency to spread to a degree that can damage 
the environment, economy or human health 

IPCC 
United Nations (UN) Intergovernmental Panel on 
Climate Change (IPCC) 

IUCN Red List 
International Union for Conservation of Nature and 
Natural Resources, Red List of Threatened Species 

JNHT Jamaica National Heritage Trust 

LA90   
LA90: A-weighted, sound level just exceeded for 
90% of the measurement period and calculated by 
statistical analysis. 

LAeq 

LAeq - equivalent continuous sound level is the 
sound level in decibels, having the same total 
sound energy as the fluctuating level measured; 
also known as the time-average sound level 
(LAT). 

LAmax  
The highest value measured by the sound level 
meter over a given period of time 

LVIA Landscape and Visual Impact Assessment 

LVIA Landscape and Visual Impact Assessment 

m2 Square Meter 

MBMP Montego Bay Marine Park 

MEA Millennium Ecosystem Assessment framework 

Mg C  Megagramme or a tonne of Carbon  

Mitigation Action to reduce severity 

MOAF Ministry of Agriculture and Fisheries 

MPN 
The most probable number (MPN) is a method used to 
estimate the viable numbers of bacteria per volume in 
a given sample 

NASA National Aeronautics and Space Administration 

NEPA  National Environment & Planning Agency 

NO3N Nitrate as nitrogen 

NOAA National Oceanic and Atmospheric Administration 

NOAEL 

No observed adverse effect level - The greatest 
concentration or amount of a substance at which no 
detectable adverse effects occur in an exposed 
population. 

NPV Net Present Value 

NRCA Natural Resource Conservation Authority 

NTU Nephelometric or Normal turbid units 

o-PO4P Reactive phosphate as phosphorous 

PAR Photosynthetically active radiation  

Peak   
The maximum value reached by the sound pressure. 
This is the true Peak of the sound pressure wave. 

PIOJ Planning Institute of Jamaica 

ppt 
Parts per thousand - units commonly used to express 
salinity level  

Putrescible Solid 
Waste 

Solid Waste which contains organic matter which can 
be broken down by micro-organism 

RDT Roving Diver Technique  
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RIAM Rapid Impact Assessment Matrix 

RV Range Value (from RIAM) 

SCC 

Social Cost of Carbon - a concept that reflects the 
marginal external costs of emissions: it represents the 
monetised damage caused by each additional unit of 
carbon dioxide, or the carbon equivalent of another 
greenhouse gas, emitted into the atmosphere. 

SCC  Social Cost of Carbon 

SCTLD  Stony Coral Tissue Loss Disease  

SMAP 

The Soil Moisture Active Passive (SMAP) satellite maps 
global soil moisture and detects whether soils are 
frozen or thawed. This mission helps reduce 
uncertainties in predicting weather and climate; and 
enhances our ability to monitor and predict natural 
hazards such as floods and droughts. 

SMB Sandals Montego Bay 

SRC Scientific Research Council 

STATIN Statistical Institute  

tC  Tonne of carbon   

tCO2  Tonne of carbon dioxide   

TEM Network Technological & Environmental Management Network 

Terrestrial Relating to the earth/land 

TUR (NTU) Turbidity as normal turbidity units 

USACE U.S. Army Corps of Engineers  

WRA Water Resources Authority  
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1 EXECUTIVE SUMMARY 

1.1 Background 

This Environmental Impact Assessment (EIA) addresses the development proposed by Sandals 

Resorts International (SRI) which includes construction of 18 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 and 5 International Conventions relevant to this 

project. 

The Natural Resources Conservation Authority (NRCA) Act 1991 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).  

Other Legal instruments include the Town and Country Planning Act, Town and Country Planning (St. 

James Parish) Provisional Development Order 2018, National Solid Waste Management Act 2001 and 

the Parish Councils Building Act 2016.  

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

Grass Beds, the Wetlands Policy and 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 

EIA covers all aspects of the proposed development including:   
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¶ Proposed accommodation construction and amenities (18 overwater bungalows, 10 villa style 

units as well as associated parking areas for guest and staff) 

¶ Proposed wetland modification to facilitate hotel construction and parking areas 

¶ Proposed coastal modification works  

¶ Ancillary facilities and activities to be undertaken as part of the above listed works 

 

1.3.1 History and Background of the Project 

3ÁÎÄÁÌÓȭ first overwater bungalows were constructed in late 2016, representing ÔÈÅ #ÁÒÉÂÂÅÁÎȭÓ ÆÉÒÓÔ 

such offering to compete with similar facilities in the French Polynesia. Since then, Sandals has 

constructed more overwater bungalows at its facilities located at Sandals South Coast Jamaica, 

Sandals Grande St. Lucian and Sandals St. Vincent. Montego Bay would represent the 6th location of 

Sandals Overwater bungalows in 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 the MBJ 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 terms of continuity 

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 being part of parcel 

registered to the Airport Authority of Jamaica.  
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FIGURE 1-1: SHORELINE OF STUDY AREA PROTECTED BY EXISTING REEF CREST 

 

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 villa style 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. Currently staff parking is situated along the roadside making 

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

¶ Access: The project site will be accessed using lands east of SMB which will also be utilised as 

the storage/staging area for the proposed overwater bungalows. 

¶ 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 tidally impacted, 

as noted by the presence of sluice gates controlling tidal flows. 
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¶ Expected Project Components and Alternative Materials: Construction of buildings over the 

ocean somewhat restricts the choices of materials. Components under consideration include 

Glass Reinforced Polymer (GRP), PVC, stainless steel, aluminum, thatch and clay tiles.  

¶ 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.  

¶ 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 month ɀ 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  

¶ 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 source of electricity will be Jamaica Public Service Co. 

1.4.2 Project Phasing 

The construction of OWBs and villas is scheduled 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 

5.26 s. 

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 wave height of 

0.65 m and average peak wave period of 4.87 s. 

The NNW wave occurs 3.64% of the time but 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 with  the average of the top 2% and top 1% highest waves being the 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, occur 84.1% of the time, being 

driven by the trade winds. Energetic wave conditions are apparently influenced by the northerly winds 

associated with passages of winter cold fronts, and therefore approach from a northerly direction. 

Sediment Transport 

Based on different beach characteristics, the entire shoreline can be divided into three sections (Figure 

1-2). The eastern section (Section 1), the middle section (Section 2), spanning between the eighth and 

tenth groynes (from the east), and the western section (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 the reef crest, resulting in a relatively wide beach. 

Longshore transport is confined by the groynes. However, based on the westward increasing trend of 

beach width, the pre-2017 groynes allowed some of the westward longshore sand transport to move 

through. This was likely the reason that the groyne field was reinforced in 2017-2018.  



 

32 
 

 

FIGURE 1-2: BEACH CHARACTERISTICS AND SECTIONS ALONG THE SANDALS MONTEGO BAY SHORELINE 

 

The beach conditions after 2017 were largely controlled by the engineering solutions. The third and 

fifth groynes from the east were removed and the remaining groynes were reinforced with T-heads 

and Y-heads. The original fifth groyne was replaced by a short, 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 concurrently with the groyne improvement. The artificial beach appears to 

be quite stable since 2018 based on the time-series 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 discussed above is largely interrupted by the groyne field. The 

beach to the west of the groyne field appears to be in a 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 crest is 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 substantially landward of the reef. The reef crest is not continuous, 

with several gaps existing within the reef system. Due to the configuration of the reef 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, the reef crest has significant influence on the wave propagation. Wave-height reduction 

and wave refraction occur at the reef crest. Under average wave condition, the wave height reduced 

from 0.55 m seaward of the reef crest to typically 0.4 to 0.5 m landward. Under storm wave condition, 

the incident wave height is significantly reduced by the reef crest from generally 1.6 m seaward to 0.4 

to 0.6 m landward. The percentage wave energy reduction by the reef crest under storm condition is 

much greater than that under average wave condition.  

Modeled Wave Field with a 0.7 m Surge 

A storm surge would increase the water depth over the reef crest and subsequently weaken its ability 

to dissipate incident wave energy. Similar to the mean sea level case, the eastern portion of the resort 

tends to have lower waves than those in the western portion. This is related to better protection by 

the reef. In summary, the wave modeling results suggest that the proposed overwater bungalow 

locations in the eastern portion of the resort have lower waves than the potential bungalow locations 

to the west. 

Simulated Wave Field under Modified Condition at Mean Sea Level 

Based on the modelling, the pilings are expected to have minimal influence on the overall nearshore 

wave field. Given the very small size of the pilings relative 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 February 6, 2024. 

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 February 11, 2024. 

Despite the protection offered 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 was considerably less significant.   

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 the other hand, 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 wind-driven 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 mud-sized 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 the reef system, which is located over 200 m seaward, should not be significant. 

1.5.1.2 Water Quality 

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

the following parameters: 

¶ Turbidity (NTU) 

¶ Dissolved Oxygen (mg/l) 

¶ pH 

¶ Temperature (ºC) 

¶ TDS (mg/l) 

¶ Salinity (ppt)  

¶ Conductivity (µS/cm) 

¶ Nutrients (Nitrates and Phosphates) (mg/l) 

¶ Faecal Coliform (MPN/100ml) 

¶ Biological Oxygen Demand (BOD) (mg/l) 

¶ TSS (mg/l) 
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Wet Season 

Phosphate-P averaged 0.003mg/l at all sites. The range was 0.002mgl 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 of 0.003mg/l. 

Biological Oxygen Demand (BOD) averaged 1.21mg/l at all sites with a range of 0.72mg/l to 1.79m/l. 

BOD was highest at the background site and lowest at the easternmost site within the footprint of the 

proposed overwater bungalows (SMB5). BOD exceeded the NEPA interim standard at the background 

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) averaged 5.0mg/l at all sites with a range of 4.4mg/l to 5.9mg/l. With the 

exception of the background site, all sites were near or slightly less than the (U.S. EPA, 1986) standard. 

Considering that these levels are daytime levels it is likely that levels could fall below the standard 

during nocturnal hours when photosynthetic oxygen is absent. 

 

Faecal Coliform (FC) averaged 2 MPN/100ml at all sites with a range of >2 to 4 MPN/100ml. The highest 

level was determined for the sample taken at the background site (SMB1). These levels were well 

within the standard.   

 

pH was almost uniform ranging from 8.0 to 8.1, with an average of 8.0 across all sites. 

 

Temperature (T°C) was in the narrow range of 30.40C° to 30.55±.06°C. These readings are slightly 

higher than the reference value quoted by the UWI Mona, Climate Studies Group (2017, 2022). 

 

Total Suspended Solids (TSS) averaged 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 of 1:1.6. 
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Salinity was in the narrow range of 34.2ppt to 34.3ppt. The higher levels were 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 

Phosphate-P averaged 0.003mg/l at all sites. The range was 0.002mgl to 0.004mg/l. The easternmost 

site and the site westerly and adjacent (SMB5 and SMB4) had an average of 0.004, exceeding the NEPA 

interim standard of 0.003mg/l. 

Biological Oxygen Demand (BOD) averaged 1.07mg/l at all sites with a range of 0.37mg/l to 1.60 mg/l. 

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 site (SMB5). At the other sites (SMB2 and SMB4), BOD was within 

the interim standard.   

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

were all better than the US-EPA (1986) criterion value for marine waters.   

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

the WHO (2003) guideline for recreational water 2003 (< 40 MPN/100ml).  

pH was almost uniform at all sites averaging 8.1 and being in the range 8.1 to 8.2. 

Temperature (T°C) was in the narrow range 27.6°C (SMB1T) to 28.1°C (SMB5B). These levels are slightly 

higher than the reference value quoted by the UWI Mona, Climate Studies Group (2017, 2022). 

Total Suspended Solids (TSS) averaged 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 the site just east of the westernmost site (SMB3). At the 

westernmost site (SMB2) turbidity was 6.0NTU and west of the easternmost site (SMB4T) 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 levels were 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 

 

Noise levels were measured at two 

sites (Figure 1-3): 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.  

 

 
 
Noise Level at Sandals Montego Bay - Just West of Site Proposed for Overwater Bungalows 

The average noise level (Leq) measured over a 30-minute 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 time (also referred to as the 

background noise level) was 55.9dBA. The Peak was 111.7dBC. The time history (Figure 1-4) shows noise 

levels associated with aircraft take offs between approximately 85dBA and 90dBA.   

FIGURE 1-3: NOISE MONITORING SITES 
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FIGURE 1-4: NOISE HISTORY ɀ SHORT TERM MONITORING JANUARY 31, 2023 

 

1.5.1.4 Sources of Existing Pollution 

No obvious pollution sources were observed in the vicinity of the study area. There is a sewage 

treatment plant (STP) that serves the existing site, and is licenced as an oxidation ditch system with 

discharge to irrigation. This STP is to be decommissioned and the hotel connected to the Rose Hall 

sewage treatment plant. A major drainage discharge outlet for surface water runoff located 

approximately 320m east of the eastern site boundary takes storm water runoff to the sea. This is 

expected to seasonally affect 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 analyses of the soils. 

The type of foundation recommended is pile foundation with the pile tip embedded in the limestone 

bedrock. Driven or cast-in-place piles can be considered, however, the preferred option is for cast-in-

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. It 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 that the Sandals site in Montego Bay, St James, can be 

used for construction of the proposed overwater bungalows. 

  

1.5.2 Biological Environment 

1.5.2.1 Marine Survey 

The survey focused on the shoreline ecosystem along the Sandals Montego Bay (SMB) property 

(Figure 1-5). The study examined the spatial extent and condition of the seagrass beds and the 

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

fauna in and immediately adjacent to the proposed project site. 
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FIGURE 1-5: LOCATION OF THE BENTHIC SURVEYS AT THE SANDALS MONTEGO BAY LOCATION 

 

Seagrasses 

Transects conducted in the backreef area (T1-T8) revealed dense Thallasia testudinum meadows 

interspersed with macroalgae, including green algal species such as Halimeda, Penicillus, and Udotea 

and brown algae (Sargassum, Dictyota, Padina, spp.), 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 to T. testudinum, and 14% to the variable distribution of S. filiforme 

(Figure 1-6). 
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FIGURE 1-6: SHOOT DENSITY AND % COVER AND DISTRIBUTION OF SEAGRASS FOUND ALONG THE TEN 100M TRANSECTS 

SURVEYED AT THE PROJECT SITE. (T TES=THALASSIA TESTUDINUM; S FIL= SYRINGODIUM FILIFORME). 

 

Thalassia shoot densities range from 66 shoots/m2 to 587 shoots/m2, with grass blade lengths varying 

from 10-30 cm. The shoot density, condition, and blade lengths indicate a healthy and mature seagrass 

habitat.  

Macroinvertebrates 

No turtle nests were observed during the field surveys or reported by security personnel interviewed. 

However, the use of north coast beaches by sea turtles, especially the critically endangered hawksbill 

is well documented. 

The most frequently encountered fauna in the seagrass beds at the study site included the Variegated 

Sea Urchin (Lytechinus variegatus), West Indian Sea Egg (Tripneustes ventricosus), as well as the Long-

spined Sea Urchin (Diadema antillarum), the occasional Cushion Sea Star (Oreaster reticulatus) and 

queen conch (Aliger gigas).    

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 surrounding areas. The fish were primarily juveniles, 

ranging from 5-15 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 crest. The most prevalent coral species on 

the reef crest include Siderastrea siderea, Siderastrea radians, Orbicella annularis, Orbicella faveolata, 

Pseudodiploria strigosa, and Pseudodiploria clivosa. Orbicella annularis and faveolata are listed as 

Ȱ%ÎÄÁÎÇÅÒÅÄȱ ÏÎ ÔÈÅ )5#. 2ÅÄ ,ÉÓÔ ÏÆ 4ÈÒÅÁÔÅÎÅÄ 3ÐÅÃÉÅÓȢ Manicina areolata colonies were frequently 

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 species were documented. Native flora 

represents approximately 75 percent of the species with exotics representing the remaining 25 

percent. There were no species observed that were listed as vulnerable, endangered, or critically 

endangered on the IUCN (2024). 

The project area has 2 wetland areas: one degraded mangrove/salina area to the east; and another 

buttonwood  dominant wetland toward the west, with  no standing water but surrounding a concrete 

pond. Floral species found on the proposed development site include 7ÏÍÁÎȭÓ Tongue (Albizia 

lebbeck), Black Mangrove (Avicennia germinans) and Salt Wort (Batis marina).  

Fauna 

Sixty-three (63) species of birds were identified during the assessment. These species included: 

Resident-Non endemic (n=34), Introduced (n=4), Migrant (n=21) and Resident-endemic (n=3). The low 

number of endemic birds could be attributed  to the low number of trees on the Sandal's property; 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=3, heron=1 and other = 2) were identified in the study. The majority of the bird species were 

observed in the coastal forest adjacent to the property. Fewer bird species were observed in the built-

up section of the property.                                                  
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Only 1 bird species with special designated status by the IUCN (2024) was observed across the study 

area: White-crowned Pigeon (Patagioenas leucocephala), listed as near-threatened species. No wetland 

birds were observed nesting in the mangroves. 

One amphibian, Eleutherodactylus johnstonei, was recorded on the property over the sample period. 

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

Invertebrates encountered included 5 butterfly  species from 3 families, and twenty  arthropods. None 

of the species were endemic or of any special conservation status. 

Eight bats were recorded across the study area, all native to Jamaica. Five (5) bat species identified 

were insectivores, one (1) piscivore (fish-eating bat), one (1) nectarivore and one (1) frugivore. None 

of the species recorded during the assessment have a special conservation status designation on 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. Storm surge impact due to hurricanes and the waves generated by the wind associated with 

hurricanes can affect exposed structures, such as overwater rooms.    

Earthquakes in Jamaica are generally associated with the Plantain-Garden Fault in eastern Jamaica.  

Montego Bay has recorded structural damage from an earthquake in March 1957. It is recorded that a 

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

Tsunami risk associated with any large magnitude earthquake, is considered 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 intensity. Nevertheless, the island faces annual impacts from both 

hurricanes and tropical storms. 
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1.6 Socio-economic Environment and Public Participation 

1.6.1 Socio-economic 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 project site is 86,588 (STATIN, 2012). Approximately 6,889 of 

those persons can be found within a one-mile radius of the project site. Estimates for 2022 (assuming 

proportions remain constant) show approximately 88,587 persons within the 5-mile radius and 7,206 

persons within a one-mile radius of the site.   

4ÈÅ ÐÁÒÉÓÈ ÏÆ 3ÔȢ *ÁÍÅÓ ÈÁÓ ÏÎÅ ÏÆ ÔÈÅ ÌÏ×ÅÓÔ ÐÏÖÅÒÔÙ ÒÁÔÅÓ ÉÎ *ÁÍÁÉÃÁȢ 4ÈÅ ÐÁÒÉÓÈȭÓ ÐÏÖÅÒÔÙ ÒÁÔÅ ÉÓ 

11.2%. The parish witnessed a 31.8% increase in its poverty rate in the 4-year period between 2008 and 

2012. 

The parish of St. James accounts for 5.2% (11,616) of registered farmers, and 4.6% (1,083) registered 

fisherfolk in 2015.   

 In 2021, Montego Bay, with 8,468 rooms, accounted for 40.2% of total room capacity in Jamaica. This 

represented a 46.5% increase from the 5,782 capacity in 2020, but a 11.6% decrease from 9,578 in 2019 

(pre COVID-ΣΫ 0(3-ɊȢ -ÏÎÔÅÇÏ "ÁÙȭÓ ÏÃÃÕÐÁÎÃÙ ÒÁÔÅ ×ÁÓ ΦΪȢΥϷ ÉÎ ΤΡΤΣȟ ×ÈÉÃÈ ×ÁÓ ΫȢΨ% lower than 

2020 rate (38.7%), and 20.6 % lower than pre COVID-19 PHSM, averaging 68.9% for the period 2018-2019. 

!ÐÐÒÏØÉÍÁÔÅÌÙ ΥΤȢΤϷ ÏÆ ÔÈÅ ÔÏÔÁÌ ÎÕÍÂÅÒ ÏÆ ÐÅÒÓÏÎÓ ÅÍÐÌÏÙÅÄ ÉÎ *ÁÍÁÉÃÁȭÓ ÁÃÃÏÍÍÏÄÁÔÉÏÎȾÈÏÔÅÌ 

sector work in Montego Bay. 

Project Economy 

The room capacity of the resort is 272. Sandals Resorts International (SRI) intends to expand and 

enhance this resort with: 

-         construction of eighteen (18) single-storey overwater bungalows; 

-         construction of ten (10) single storey villa-style 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 to 290ȟ ÒÅÐÒÅÓÅÎÔÉÎÇ ΣΣϷ ÏÆ -ÏÎÔÅÇÏ "ÁÙȭÓ 

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, concierge 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, office, inter 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 zoned as Ȭ2ÅÓÏÒÔȭ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ 3ÔȢ *ÁÍÅÓ 0ÁÒÉÓÈ $ÅÖÅÌÏÐÍÅÎÔ 

Order (2018). The properties to the south along Kent Avenue are zoned as Ȭ!ÉÒÐÏÒÔ Ǫ !ÉÒÐÏÒÔ 2ÅÌÁÔÅÄȭȢ 

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. Mona Geoinformatics identified an additional 34 sites categorisÅÄ ÁÓ Ȱ(ÉÓÔÏÒÉÃÁÌ 

3ÉÔÅ ÁÎÄ )ÍÐÏÒÔÁÎÔ ,ÏÃÁÔÉÏÎȱ ×ÉÔÈÉÎ ÔÈÅ ÃÉÔÙ ÏÆ -ÏÎÔÅÇÏ "ÁÙȢ  

1.6.2 Public Participation 

Surveys were administered to community residents and business entities within this one-kilometre 

study area. Fisherfolk of the Whitehouse Fishing Beach were also surveyed as a unique 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, while two percent (2.0%) stated that they did not know of the company by 

that name. As it pertained to whether respondents were aware of the proposal to construct the 

eighteen (18) single-storey overwater bungalows and ten villa style units, eighty percent (80.0%) 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 concerns. Two percent (2.0%) of 

respondents expressed uncertainty. 

Nineteen per cent (19.0%) 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: 

¶ Accessing the beach for recreation ɀ (53.0%) 

¶ Fishing ɀ (47.0%) 

Fifty-one 51.0% of respondents indicated 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% anticipated that their lives 

would be negatively impacted from the project. 

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

¶ Employment Opportunities ɀ (56.0%) 

¶ Businesses and Services nearby the project area - (25.0%) 

¶ The Tourism Product ɀ (21.0%) 

¶ Residential Communities nearby the project area ɀ (17.0%) 

 

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

during construction were: 

¶ Fisherfolk ɀ (44.0%) 

¶ Marine Wildlife/Fish Population ɀ (36.0%) 

¶ Marine Water Quality ɀ (28.0%) 

 

Respondents anticipated some positive impact post-construction on the following variables: 

¶ Employment Opportunities ɀ (54.0%) 
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¶ The Tourism Product ɀ (23.0%) 

¶ Businesses and Services nearby the project area - (20.0%) 

¶ Residential Communities nearby the project area ɀ (10.0%) 

Environmental and related variables are perceived to have negative impact by the largest proportion 

of respondents. These included:  

¶ Fisherfolk ɀ (56.0%) 

¶ Marine Wildlife/Fish Population ɀ (53.0%) 

¶ Marine Water Quality ɀ (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 percent (13.0%) 

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: 

¶ Loss of fishing area and livelihood of fisherfolk - 50.0% 

¶ Loss of the fish population and associated habitat ɀ 50.0% 

¶ Loss of Mangroves ɀ 50.0% 
(Percentages exceed 100% as some respondents expressed multiple concerns)  

Forty-six per cent (46.0%) 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% anticipated 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: 

¶ Increased business opportunity ɀ (67.0%) 

¶ Employment opportunities ɀ (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 income ɀ (67.0%) 

¶ Loss of fishing livelihood ɀ (17.0%) 

¶ Loss of recreational space ɀ (17.0%) 

¶ Unavailability of fish for purchase ɀ 17.0%) 

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

following: 

¶ Employment Opportunities ɀ (47.0%) 

¶ The Tourism Product ɀ (25.0%) 

¶ Businesses and Services nearby the project area - (19.0%) 

¶ Residential Communities nearby the project area ɀ (6.0%) 

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

¶ Fisherfolk ɀ (63.0%) 

¶ Marine Wildlife/Fish Population ɀ (53.0%) 

¶ Marine Water Quality ɀ (47.0%) 

Forty-four percent (44.0%) of respondents indicated that they would be more accepting if mangrove 

restoration/ replanting was a component of the project (28.0% - strongly agreed and 16.0% - agreed).  

Sixteen percent (16.0%) expressed disagreement (3.0% - strongly 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 Beach. When the interviewed 

fishers were asked if they were aware of the proposal to construct eighteen (18) single-storey 

overwater bungalows, seventy-three percent (73.0%) stated that they were not aware of the proposal, 

while 27.0% stated that they knew of the proposal.  
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In response to having concerns specifically 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 the bungalows being built overwater.  Concerns expressed were: 

¶ Loss of the fishing area/Destruction of the fish habitat ɀ (50.0%) 

¶ Migration of fish ɀ (33.0%) 

¶ Increased turbidity ɀ (17.0%) 

¶ Loss of beach access/recreation area ɀ (17.0%) 

¶ Fishing boat channel will be blocked ɀ (17.0%)  

Sixty-four 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: 

¶ There will be a loss of fish habitat ɀ (72.0%) 

¶ Increased turbidity ɀ (14.0%) 

¶ No suggestion offered ɀ (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 they were 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 project. Of the 9.0% of fishers indicating a positive impact on their 

lives/livelihoods from the project, all anticipated employment 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: 

¶ Loss of fishing livelihood ɀ (80.0%) 

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

¶ Anticipated reduction in potable water supply (low water pressure/service disruptions) ɀ 

(20.0%).  

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

In general, fisherfolk anticipated negative project impacts during construction when asked about 

specific variables including water quality, fish population, noise and flooding inter alia. On 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.  Approximately twenty-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 Opportunities ɀ (46.0%) 

¶ The Tourism Product ɀ (27.0%) 

¶ Businesses and Services nearby the project area - (19.0%) 

¶ Residential Communities nearby the project area ɀ (10.0%) 

¶ Marine Wildlife and fish population ɀ (9.0%) 

TÈÅ ÇÒÅÁÔÅÒ ÐÅÒÃÅÎÔÁÇÅ ÏÆ ÆÉÓÈÅÒÆÏÌË ×ÅÒÅ ÕÎÓÕÒÅ ÏÆ ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÉÍÐÁÃÔÓ ÁÆÔÅÒ ÃÏÎÓÔÒÕÃÔÉÏÎ. On 

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 twenty-three percent (22.6%) of fishers anticipated no impact post 

construction while 10.2%, on 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 *ÁÍÁÉÃÁȭÓ ÔÏÕÒÉÓÍ 0ÒÏÄÕÃÔ ÏÆÆÅÒÉÎÇÓȢ 4ÈÅ ÎÅÇÁÔÉÖÅ ÉÍÐÁÃÔÓ ÁÎÔÉÃÉÐÁÔÅÄ 

related to aviation safety, the Obstacle Limitation Surface (OLS) and associated potential flight risk, 

ÁÎÄ ÐÏÔÅÎÔÉÁÌ ÎÅÇÁÔÉÖÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÉÍÐÁÃÔÓ ÁÎÄ ÈÏ× ÔÈÅÓÅ ÉÍÐÁÃÔÓ ÍÁÙ ÉÎ ÔÕÒÎ ÁÆÆÅÃÔ ÔÈÅ ÁÉÒÐÏÒÔȭÓ 

operations.  As mentioned above, it was re-iterated that consultations should be held with the JCAA 

and the AAJ. 

Marine Park 

In response to the organisation having general concerns about the project as proposed, the Marine 

Park Trust expressed the following: 

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

ecosystems and marine life. 



 

51 
 

¶ Surface run-off from construction, effluent discharge and chemically treated water (if 

discharged from the swimming pool) will destroy, remaining wetlands, coastal shallow areas 

and seagrass beds.  

4ÈÅ -ÏÎÔÅÇÏ "ÁÙ -ÁÒÉÎÅ 0ÁÒË 4ÒÕÓÔ ÉÎÄÉÃÁÔÅÄ ÔÈÁÔ ÔÈÅ ÏÒÇÁÎÉÓÁÔÉÏÎȭÓ ÃÏÎÃÅÒÎ ×ÉÔÈ ÔÈÅ bungalows 

being built overwater related to the sea-floor (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 

bungalows the 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 run-off during construction. 

¶ Seagrass rehabilitation/restoration should be considered. 

¶ Chlorinated water should not be used in the swimming pools. 

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

water. 

Consideration should be given to allowing public access to the beach. The 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 beach.  It 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 Marine Park. 

In response to how the proposed project would in general affect The Marine 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 environmental guidelines to address negative impacts.  

The Marine Park Trust indicated: 

¶ Strong agreement regarding whether the project would increase the chance of beach erosion. 
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¶ Disagreement in relation to being more accepting of mangrove removal or modification if the 

project incorporated mangrove restoration/replanting. 

¶ Strong Agreement that any alteration of the beach would negatively affect seagrass beds and 

their environmental purpose. 

 

1.7 Natural Resource Valuation 

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 to ÆÉÓÈÅÒÓȭ ÉÎÃÏÍÅÓȢ  )Ô ÓÈÏÕÌÄ 

also again be noted that the wetland area is severely impacted and does not appear to be functioning 

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 coastline which 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 rates and productivities 

¶ lost coastal protection services (wave attenuation and sediment accumulation) 
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1.8 Environmental Impact Assessment 

1.8.1 Overwater Bungalows 

An assessment of present and potential impacts identified during the field study of the 3ÁÎÄÁÌȭÓ 

Montego Bay property was carried out using the Rapid Impact Assessment Matrix (RIAM). 

The assessment considered 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 impact and 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 generates considerable 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, 4 are neutral (no impact), 27 are negative, and 10 are 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 phase, of the 42 components used to assess impact, 10 are neutral, 13 are positive 

and 19 are negative. The construction of overwater structures along with the proposed expansion on 

the landside east of the current resort will result 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 damage by relocating vulnerable seagrass to safer 

areas before construction begins. 

It is also recommended that a low-impact 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 relocation, the following interventions should be considered, including any 

additional criteria stipulated by the regulatory agency: 

¶ Use silt curtains around the construction zone to contain suspended sediments and implement 

strict protocols for all heavy machine equipment, especially over seagrass beds. 

¶ 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. 

¶ Implement a site waste management strategy with appropriate storage and provision of 

waste bins 

¶ Relocation/ transplantation of seagrass that would otherwise be destroyed during piling 

installation and construction 

¶ 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 to avoid direct contact with 
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seagrass beds.  Consider alternative low-impact 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). 

¶ An Oil Spill Contingency Plan should also be implemented to ensure preparedness and 

response capacity to oil spills. Barges, 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 

¶ Installing transparent materials (e.g., along the walkways) that allow light to penetrate, can 

be implemented to minimise the impact of shading on seagrass.  

¶ Sensitise construction workers and staff to the Hawksbill turtles' critically endangered status, 

and given clear instructions on what activities should be avoided so as to not interfere with 

nesting turtles, should they be 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 benthic 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, increased 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 disturbances from 

increased boat traffic. 

To mitigate these impacts, several measures are recommended.  
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¶ First, a suitable site for seagrass relocation should be identified and approved by the National 

Environment and Planning Agency (NEPA) prior to construction.  

¶ The use of silt screens will help contain sediment dispersion, and real-time turbidity monitoring 

should be implemented to ensure that levels remain within acceptable thresholds.  

¶ Construction activities should be paused if turbidity exceeds specified limits, and work should 

also be suspended during unfavorable weather conditions.  

¶ Proper fuel handling techniques and spill response equipment should be maintained on-site to 

minimise the risk of fuel leaks.  

¶ 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 essential to analyse 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 minimised, allowing for the potential benefits of the 

groynes to be realised. 
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TABLE 1-1 SUMMARY IMPACT ASSESSMENT MATRIX 
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1.9 Archaeological Impact Assessment 

For the Archaeological Impact Assessment, the JNHT team conducted a random field walk survey 

on the site of the proposed development. A 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 concludes tÈÅÒÅ ÉÓ ÐÒÅÓÅÎÔÌÙ ÎÏ ÅÖÉÄÅÎÃÅ ÏÆ ÏÃÃÕÐÁÔÉÏÎ ÂÙ *ÁÍÁÉÃÁȭÓ ÉÎÄÉÇÅÎÏÕÓ ÐÏÐÕÌÁÔÉÏÎȟ ÔÈÅ 

Taíno, in this area. With the exception of a wharf in the vicinity there is little evidence to show that the 

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

show that morass or swamp was in this area, and this is still evident today. The archaeological 

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

the JNHT Archaeology 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 the potential benefits of overwater villas, such as 

exceptional views and direct water access. It 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 location would 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 

This option 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 alternative does not meet 

the objectives and is not preferred. 

Beach Nourishment Only 

Placement of sand fill with no stabilising structures or other shorefront modification cannot be 

expected to result in a near- or long-term viable beach improvement at this site, given its existing 

condition, prevailing currents 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 Groyne Cells 

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

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

 

1.11 Environmental Monitoring and Management 

The main objectives of the Environmental Monitoring Plan are to: 

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

Biological and Socioeconomic environment. 

¶ 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 accommodations for visitors.  The 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 carried out. The approved Terms of Reference 

(TOR) for the (EIA) is shown in Appendix 1.    

The study area for the EIA is an arc extending 1 km south, east and west of the proposed site and 

adjacent coastal areas Figure 2-1. This study area is considered sufficient to capture the various land 

uses and key coastal resources. 

 

FIGURE 2-1: LOCATION OF SANDALS MONTEGO BAY AND SPHERE OF 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 literature review 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 (Table 3-1). 

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). Instruments of particular 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 Act, Town and Country Planning (St. 

James Parish) Provisional Development Order 2018, National Solid Waste Management Act (2001) and 

the Parish Councils Building Act (2016). Policy Initiatives of particular relevance include the Protected 

Areas System Master Plan, Policy on Sea Grass Beds, the Wetlands Policy and Planning Guideline ɀ 

Overwater Structures. 

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

¶ Convention for the Protection and Development of The Marine Environment of the Wider 

Caribbean Region (Cartagena Convention) 1983 

¶ The Protocol Concerning Co-operation and Development in Combating Oil Spills in the Wider 

Caribbean Region (Oil Spills Protocol 1986) 

¶ Convention on Biological Diversity 1993 

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

¶ Protocol Concerning Pollution from Land-Based Sources and Activities (LBS Protocol) 2010  

 



 
 

TABLE 3-1: LAWS/REGULATIONS, POLICY INITIATIVES AND INTERNATIONAL ENVIRONMENTAL CONVENTIONS APPLICABLE TO THE PROJECT. 

National Laws/Regulations 

Instrument 
Ministry/ 

Agency 
Scope Relevance to Project 

Beach Control Act, 1956 

(amended 2004) 
NEPA 

The Act deals with issues such as access to the 

shoreline, and rights to fishing and public recreation 

and any future development of the land adjoining 

the foreshore.  Framework for licencing of coastal 

works and encroachment on the floor of the sea.  

The development will need to apply for a 

beach licence to encroach on the foreshore 

and the floor of the sea. 

Endangered Species 

(Conservation and 

Regulation of Trade) Act, 

2000 

NEPA 

Deals with the protection, conservation, 

management and regulation of trade and related 

matters for endangered wild fauna and flora species 

The location is possibly located to a turtle 

nesting site  

The Fisheries Act 2018 MOAF 
Legal framework for the sustainable management 

of Fisheries resources (species and habitat) 

Some habitat loss is expected from this 

project  

Jamaica National 

Heritage Trust Act 1985 
JNHT 

The Act establishes the Jamaica National Heritage 

Trust which has responsibility inter alia for 

promotion and preservation of national 

monuments and anything designated as protected 

national heritage  

The JNHT must be notified should any 

buildings, monuments and artifacts of 

heritage value be encountered  

Local Improvements Act, 

1914 

St. James 

Municipal 

Corporation 

(SJMC) 

Governs the subdivision of lands island wide.  
Developer to deposit relevant plans with 

SJMC   
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National Laws/Regulations 

Crown Property (Vesting) 

Act 1960 

National Land 

Agency (NLA) 

An act to provide for the vesting of Crown Lands in 

the Commissioner of Lands, the vesting of certain 

other Crown property in the Accountant General 

who has the power to hold and dispose of land and 

other property of whatever kind. 

 

The development will require permission to 

encroach on the floor of the sea 

National Solid Waste 

Management Act, 2001 

National Solid 

Waste 

Management 

Authority 

Regulation and management of solid waste to 

safeguard public health. The Act provides the legal 

and institutional framework for ensuring that solid 

waste materials are collected, stored, transported, 

recycled, reused or disposed of, in an 

environmentally sound manner and enhancing 

public awareness in relation to such waste 

Construction and Operation Phases will 

produce solid waste  

Natural Resources 

Conservation Authority 

Act, 1991 

NEPA 

Granting of Environmental Permits in the areas of 

enterprise, construction or development. Under 

this legislation NEPA has the authority to request an 

Environmental Impact Assessment (EIA).  The Act 

also provides framework for effective management 

of the physical environment, marine parks, national 

parks and protected areas (NEPA).  Formulates 

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 Biodiversity 

Strategy and Action Plan  

Ministry of 

Economic 

Involves comprehensive biodiversity strategies and 

plans to contribute to conservation of Jamaica's 

The Project site is in close proximity to the 

MBMP 

National Laws/Regulations 

Natural Resources 

Conservation (Montego 

Bay Marine Park) Order 

1992. 

NEPA/NRCA 
Declares and provides geographic delineation of 

the Montego Bay Marine Park  

The proposed location of the development is 

in proximity to the eastern boundary of the 

MBMP 

Natural Resources 

Conservation 

(Wastewater and Sludge) 

Regulations 2013 

NEPA 
Legal framework for the licensing of wastewater 

treatment plants and discharge of effluent 

The development will include arrangements 

for disposal of sewage   

The Parish Councils 

Building Act 2016 

 St. James 

Municipal 

Corporation 

Regulates the carrying out of construction within 

St. James parish. 

Applications for construction must be made 

to the SJMC 

Public Health Act 1974 

Public Health (Food 

Handling) Regulations, 

1998  

MOH/EHU 

Outlines requirements of the environment of the 

food establishment. Provisions for food of this Act 

include the rules for preparation, packaging, 

preservation, transportation and storage of food 

for consumption.  

Licence to operate food handling 

establishment   

Town and Country 

Planning Act 1958; The 

Town and Country 

Planning (Saint James 

Parish) Provisional 

Development Order, 2018 

TCPA/NEPA 

Makes provision for the orderly and progressive 

development of land, cities, towns and other areas 

whether urban or rural.  

The development is located in the Greater 

Montego Bay Local Planning Area and will 

conform to the Provisional Development 

Order 

The Wildlife Protection 

Act 1945 
 NRCA/NEPA 

 Provides the Legal framework for the identification 

and preservation of protected species  This project is located within a possible 

ÍÁÒÉÎÅ ÔÕÒÔÌÅÓȭ ÈÁÂÉÔÁÔȢ  
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- Jamaica (NBSAP) 2016-

2021 

Growth and Job 

Creation 

habitats (protected areas), ecosystems, species 

and genetic resources. This includes the integration 

of economic, social and environmental objectives, 

polices, strategies, plans and programmes to 

effectively utilise human and financial resources 

increase positive impacts. Conservation aligned to 

CBD. 

Draft National Policy for 

the Conservation of Sea 

Grasses - July 1996  

NEPA 

Framework for promoting conservation of 

seagrasses in order to sustain their 

important ecological role  

Seagrasses are found in the footprint of the 

project 

Protected Areas System 

Master Plan (PASMP) 

2013 to 2017 

Protected Areas 

Committee 

(PAC) 

The PASMP sets out guidelines for establishing and 

managing a comprehensive system of protected 

areas that supports national development by 

contributing to long-term ecological viability; 

maintaining ecological processes and systems; and 

protecting the couÎÔÒÙȭÓ ÎÁÔÕÒÁÌ ÁÎÄ ÃÕÌÔÕÒÁÌ 

heritage  

The project area is adjacent to the MBMP 

Planning Guideline ɀ 

Overwater Structures 

01/2016 

 

Ȱ!ÌÌ ÐÏÔÅÎÔÉÁÌ ÄÅÖÅÌÏÐÍÅÎÔÓ ×ÉÌÌ ÒÅÑÕÉÒÅ ÁÎ 

Environmental Impact Assessment (EIA). The 

Terms of Reference of the EIA will address concerns 

specific to the development and must be approved 

by the National Environment and Planning 

!ÕÔÈÏÒÉÔÙ ɉ.%0!ɊȱȢ 

These guidelines apply to structures that are 

Ȱ×ÈÏÌÅ ÃÏÎÓÔÒÕÃÔÅÄ ÕÎÉÔ ÓÕÓÐÅÎÄÅÄ ÁÂÏÖÅ 

ÔÈÅ ÓÕÒÆÁÃÅ ÏÆ Á ×ÁÔÅÒ ÂÏÄÙȱȢ 

Convention for the 

Protection and 

Development of the 

Marine Environment of 

the Wider Caribbean 

Region (Cartagena 

Convention) 1986. 

NEPA 

Signatories agree to reduce and control pollution of 

the Convention area and to ensure sound 

environmental management, using the best 

practicable means at their disposal and in 

accordance with their capabilities. 

Operation of a sewage plant carries the risk of 

pollution of the Convention area; operation 

of shipping carries the risk of air pollution, oil 

spills. 
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Convention on Biological 

Diversity, 1993-Cartagena 

Protocol 2003 

NEPA, UNEP 

The objectives of this Convention, to be pursued in 

accordance with its relevant provisions, are the 

conservation of biological diversity, the sustainable 

use of its components  

Signatory required to introduce appropriate 

procedures requiring environmental impact 

assessment of its proposed projects that are 

likely to have significant adverse effects on 

biological diversity with a view to avoiding or 

minimising such effects and, where 

appropriate, allow for public participation in 

such procedures 

Convention on 

International Trade in 

Endangered Species 

(CITES) of Wild Flora and 

Fauna 1975. 

NEPA Regulate trade in endangered species 

Visitors may wish to take plant or animal 

species and would need a permit from the 

management authority 

Protocol concerning 

pollution from Land 

Based Sources and 

Activities (LBS Protocol) 

2010 

UNEP/NEPA 

Concerned with national, sub-regional and regional 

action through a national political commitment at 

the highest level, and international cooperation to 

deal (prevent, control) with the problems posed by 

pollutants entering the Convention area from land-

based sources and activities. 

Mentions use of EIA to reduce harmful effects 

of land-based activities. Location of 

development in proximity to coast and 

operation of sewage plant and effluent 

Specially Protected Areas 

and Wildlife (SPAW) 

Protocol 2000 

UNEP/ The 

Caribbean 

Environment 

Program 

Administers measures to protect, preserve and 

manage in a sustainable way, areas that require 

protection to safeguard their special value, and 

 threatened or endangered species of flora and 

fauna. 

The project area is within the MBMP 



 
 

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 the proposed development including:   

¶ Proposed accommodation construction and amenities (18 overwater bungalows, and 10 villa 

style units as well as associated parking for guests and staff) 

¶ Proposed wetland modification to facilitate the hotel construction (land clearing, excavation, 

deposition of fill, and contouring) 

¶ Proposed coastal modification works (construction of 4 groynes, seawall, rock revetment, and 

beach creation/nourishment) 

¶ Any ancillary facilities and activities to be undertaken as part of the above listed works 

While this EIA report considers both the proposed overwater bungalows as well as the villa style units, 

details of the villa style units are not presented 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, Malaysia, Cambodia and the Philippines, but the Caribbean lagged 

behind1 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 of 3ÁÎÄÁÌÓȭ ÏÖÅÒ×ÁÔÅÒ ÂÕÎÇÁÌÏ×Ó ÁÎÄ ÖÉÌÌÁÓ ÉÎ ÌÁÔÅ 

ΤΡΣΨȟ ÔÈÅ #ÁÒÉÂÂÅÁÎȭÓ ÆÉÒÓÔ ÓÕÃÈ ÏÆÆÅÒÉÎÇ ÔÏ ÃÏÍÐÅÔÅ ×ÉÔÈ ÓÉÍÉÌÁÒ ÆÁÃÉÌÉÔÉÅÓ ÉÎ ÔÈÅ &ÒÅÎÃÈ 0ÏÌÙÎÅÓÉÁȢ Since 

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 and the additional villa-styled units is 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 6th location of Sandals Overwater bungalows in the Caribbean and 3rd in Jamaica.   

 
1 https://www.cntraveler.com/story/caribbean-first-overwater-bungalows-50-years-in-the-making 
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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 the MBJ Sangster International Airport.  

 

FIGURE 4-1: SANDALS MONTEGO BAY - 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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4.2.2 The total area of the site 

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 being Section 1 of 

parcel registered to the Airport Authority of Jamaica as Volume 1400 Folio 863 (FIGURE 4-3).  

  

FIGURE 4-2: SHORELINE OF STUDY AREA PROTECTED BY EXISTING REEF CREST 



 
 

 

FIGURE 4-3: SITE AREA 



 
 

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 development are shown in the site master plan below (Figure 4-4).  

 

 

FIGURE 4-4: MASTER PLAN 

 

4.2.4 Details of the design  

The design of the bungalows has a Polynesian flair and will use synthetic thatch for the roof, Bahama-style 

hurricane shutters on the windows and exotic hardwood.  
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To withstand the elements, pressure-treated wood rafters with insulation, marine-grade plywood and 

ÈÕÒÒÉÃÁÎÅ ÓÔÒÁÐÓ ÁÔ ÅÁÃÈ ÒÁÆÔÅÒ ×ÉÌÌ ÂÅ ÕÔÉÌÉÓÅÄ ÔÏ ÃÏÍÐÌÙ ×ÉÔÈ ÍÁÎÕÆÁÃÔÕÒÅÒÓȭ ÉÎÓÔÒÕÃÔÉÏÎÓ ÁÎÄ ÔÈÅ ÈÉÇÈÅÓÔ 

quality workmanship. Access to each unit will be ÖÉÁ Á Ϋȭ ɉΤȢΩΦΥÍɊ ×ÉÄÅ ÂÏÁÒÄ×ÁÌË ÁÎÄ ÔÈÅ ÕÎÉÔÓ ×ÉÌÌ ÂÅ 

surrounded by wooden railings, designed to bear up to 200-pound load. Ambience will be further enhanced 

by sea-floor windows, ceiling fans and accent lighting (Figure 4-5 and Figure 4-6). 

 

 

FIGURE 4-5: EXTERIOR DESIGN OF BUNGALOW 
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FIGURE 4-6: BUNGALOW GUESTROOM & LOUNGE 

 

Each bungalow structure will occupy a total of 613sq. ft. (56.950m2) of space and ×ÉÌÌ ÂÅ ÂÕÉÌÔ ÁÐÐÒÏØȢ Ϊȭ Χȱ 

(2.595m) above mean sea-level.  The units will consist of (Figure 4-7): 

¶ "ÕÔÌÅÒȭÓ ËÉÔÃÈÅÎ - 64sq. ft. (5.946m2) 

¶ Toilet room - 21sq. ft. (1.951m2) 

¶ Guestroom & Lounge - 429sq. ft. (39.855m2) 

¶ Shower room ɀ 43sq. ft. (3.995m2) 

¶ Outside spa-style bathroom which sits on a patio that is Ϊȭ Σ ΥȾΪȱ (2.473m) wide  

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

up platform    

 

Utility areas: 

¶ Condenser & Water Heater area - 22sq. ft. (2.044m2) 

¶ HVAC area - 13sq. ft. (1.208m2) 

¶ Pool Pump -   21sq. ft. (1.951m2) 
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FIGURE 4-7: SCHEMATIC DRAWING OF A BUNGALOW 

 

 

As previously mentioned, details of the proposed   10 Villa style units are presently unavailable as 

construction is not scheduled to begin in the 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 be utilised to install the necessary infrastructure; this will include roads, parking 

areas, water supply, sewerage and lighting. 

 

4.2.6 Expected project components and alternatives  

Construction of buildings over the ocean somewhat restricts the choices of materials, and additional 

components under consideration include Glass Reinforced Polymer (GRP), PVC, Stainless Steel, Aluminum, 

Thatch and clay tiles.  

 

4.2.7 Schematic plans 

See Annex 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 overwater bungalows.   

 

4.2.9 Details of infrastructure development and Waste Generation 

 

While the intention is to connect to the Rose Hall Sewage Treatment Facility, this facility is not yet available, 

as the developer awaits 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 completed. Temporary 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 will be 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 the on-land Treatment Facility. Secondary containment is 

provided via an existing, welded, aluminum box. Dimensions 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 off-site 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 month ɀ 1 cu yd. 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 source of Electricity will be Jamaica Public Service Co. 

 

4.2.11 Waste Management Plan 

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

Plant. 

¶ Organic and other solid waste will be separated and hand carried in closed carts to the shore and 

trucked to the compactors and skips, which will, in turn, be transported off-site.  

¶ The standard figure for waste disposal of 400GPD will be used for the main rooms as these 

bungalows are not expected to produce any more or less than the standard rate.  

¶ 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.  

¶ 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 (1) 100T landing craft  

¶ Three (3) service crafts (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  

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

¶ One (1) 10t Vibro roller for staging area and beach access.  

 

4.2.13 Project Phasing 

The project will 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. Finishing/decorating will commence August 

18, 2025 through to Final Clean and Handover to Operations on May, 4, 2026. Detailed timelines are 

presented in Table 4-1. 

TABLE 4-1: PROJECT TIMELINES 

 

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 extended offshore to cover seagrass meadows and coral reefs within the project 

footprint.  
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4.2.15 Construction Impact Analysis and Control 

Noise, dust and waste will be controlled on-site by using low-impact tools, screens and intermittent 

wetting of areas. A strict focus on maintaining a debris-free 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 division to 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 100-ton crane will be utilised to install the foundation piles and sub-structure 

frame for the overwater structures. A staging area will supply the components to the barge via hand carry 

or landing craft-type vessel off the beach to the east end of the site to prevent guest disturbance on      

Phase 1.  

 

Piles will be Vibro driven into place to reduce noise, and timber and steel components will be lifted into 

place using the crane mounted on the barge. Conventional construction techniques will be employed to 

prevent debris dispersal into the marine environment. Construction waste will be transported to the shore 

twice daily for proper disposal. On-site management will address noise, dust, and waste using low-impact 

tools, screens, and dampening of areas. 

4.2.17 Seagrass Relocation/Restoration 

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

will be considered in selection of the appropriate transplanting methodology: 

 

I. Cost. Available funds for transplanting, post-transplanting adaptive management and long-term 

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

 

II. Species. Using both fast- and slow-growing native species to mimic natural succession. 

 

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

 

a) Sediment-free 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 substrate or anchored using 

metal rods (rebar) or similar devices. Alternatively, the PUs can be woven into biodegradable 

mesh and secured to the sediment.  



 

79 
 

 

b) Sediment Method 

Sod or turf entails the removal of seagrass along with the sediment and rhizomes intact and 

ready for planting without additional manipulation. For Thalassia with deep root-rhizome 

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 specialised sod 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 tidally impacted, 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 post-construction 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 Coastal Dynamics 

5.1.1.1   Wave Climate 

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

./!!ȭÓ WAVEWATCHIII Caribbean model 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 Table 5-1 and illustrated in Figure 5-1, Figure 5-2, Figure 5-3, Figure 5-4, Figure 5-5, Figure 5-6 and Figure 

5-7.  The waves were partitioned into 16 incident wave angle brackets at 22.5 degrees each bracket (Table 

5-1).  

The average signifciant wave height and average peak wave period within each wave-angle bracket were 

calculated. The storm conditions are represented by the average of the top 2% and top 1% highest waves 

within a wave-angle bracket. This statistical wave information 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 sections. 

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 

(Table 5-1, Figure 5-2, 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 6.72 s (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 waves (Figure 5-6 and Figure 5-7). 
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TABLE 5-1: STATISTICAL WAVE CONDITIONS CALCULATED FROM THE 12 YEAR WAVE DATA OBTAINED FROM THE 

WAVEWATCHIII MODEL. YELLOW HIGHLIGHTS INDICATE ONSHORE-DIRECTED WAVES. THE STATION LOCATION IS SHOWN IN 

FIG 3-4.   

 

 

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 3.88 s (Figure 5-2 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 5-4, Figure 5-5, 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 4.51 s (Figure 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, respectively (Figure 5-4, Figure 5-5, Figure 

5-6 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 s (Figure 5-2 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, respectively (Figure 5-4, Figure 5-5, Figure 5-6 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 wave height of 0.65 

m and average peak wave period of 4.87 s (Figure 5-2 and Figure 5-3). The NNW wave occurs 3.64% of the 

time (Figure 5-1 and 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 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 (Figure 5-4, 

Figure 5-5, Figure 5-6 and Figure 5-7). These high waves are apparently related to the strong northerly wind 

associated with passages of winter cold fronts. The design of the over-the-water units and the shore 

protection measures should carefully consider the energetic N, NNW and NW (occurring at 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 significantly 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 winds. Figure 5-8 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. The landmass 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 directions than the northeasterly direction. The energetic northwesterly 

waves approach the shoreline more perpendicularly than the northeasterly waves.  
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FIGURE 5-1: FREQUENCY OF OCCURRENCE OF WAVES APPROACHING FROM DIFFERENT DIRECTIONS 

 

 

FIGURE 5-2: AVERAGE SIGNIFICANT WAVE HEIGHT WAVES APPROACHING FROM DIFFERENT DIRECTIONS  
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FIGURE 5-3: AVERAGE PEAK WAVE PERIOD WAVES APPROACHING FROM DIFFERENT DIRECTIONS.  

 

 

FIGURE 5-4: AVERAGE SIGNIFICANT WAVE HEIGHT OF TOP 2% HIGHEST WAVES APPROACHING FROM DIFFERENT DIRECTIONS. 
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FIGURE 5-5: AVERAGE PEAK WAVE PERIOD OF TOP 2% HIGHEST WAVES APPROACHING 

  

 

FIGURE 5-6: AVERAGE SIGNIFICANT WAVE HEIGHT OF TOP 1% HIGHEST WAVES APPROACHING FROM DIFFERENT DIRECTIONS 
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FIGURE 5-7: AVERAGE PEAK WAVE PERIOD OF TOP 1% HIGHEST WAVES APPROACHING FROM DIFFERENT DIRECTIONS 

 

 

 

FIGURE 5-8: MOST FREQUENTLY OCCURRING OFFSHORE INCIDENT WAVE DIRECTIONS.  
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5.1.1.2  Storm Surge 

The elevated water level, often referred to as storm surge, along the reef coast, Sandals 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 friction 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 increases 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 basin characteristics. Not 

enough data exists to allow reliable computation. A different approach is taken here. Realising the 

limitations in computing storm surge along a variety of coastal settings, US NOAA recently adopted a more 

measurement-based approach (Sweet et al., 2022). Extreme water-level analysis was conducted at tide 

station with at 30-year measurement data. There are no long-term water-level stations along Jamaica that 

can be used for extreme water level analysis. However, in terms of conditions for storm-surge generation, 

Montego Bay bears significant similarities with San Juan, Puerto Rico, where a long-term NOAA tide gauge 

exist. Water-level measurement data are available at the San Juan station since 1962, or for nearly 60 years. 

This data was used by NOAA to compute extreme water-level statistics (NOAA2). Based on the measured 

data over the past 60 years, the 100-year storm surge water-level 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 100-year storm surge for Montego Bay is estimated to be 0.54 m above mean sea level. 

For the second elevated water-level 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 https://tidesandcurrents.noaa.gov/est/curves.shtml?stnid=9755371 

 

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

factor (Fr) for barrier reefs when computing the top 2% wave runup (R2%) as: 

Ὑ Ϸ Ὑ ϷὊ        (1) 

Ὂ ÍÁØ ρ ‌
Ѝ ȟ

ɜ ȟπ      (2) 

‎
ȟ

ρ        (3) 

ɜ ᷿ Ὠὼ      (4) 

4ÈÅ ÓÕÐÅÒÓÃÒÉÐÔ ÁÎÄ ÓÕÂÓÃÒÉÐÔ ȰÒÅÅÆȱ ÒÅÆÅÒ ÔÏ ÒÅÅÆ ÃÏÎÄÉÔÉÏÎȢ 4ÈÅ ÄÅÔÁÉÌÅÄ ÐÁÒÁÍÅÔÅÒÓ ÁÒÅ ÅØÐÌÁÉÎÅÄ ÉÎ 

McCall et al. (2024). Based on wave-modeling results (Figure 5-12 to Figure 5-48), 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 lower 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 the proposed 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 storm in February 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 section (Figure 5-9, Section 1, the middle section (Figure 5-9, Section 2), spanning between the 

eighth and tenth groynes (from the east), and the western section (Figure 5-9, Section 3).   
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FIGURE 5-9: CHARACTERISTICS ALONG THE SANDALS MONTEGO BAY   

 

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 from 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 nearshore. In 

addition, the longshore transport is confined by the groynes. However, based on the westward increasing 

trend of beach width, the pre-2017 groynes allowed some of the westward longshore sand transport to 

move through. This was likely the reason that the groyne field was reinforced in 2017-2018.  

The beach conditions after 2017 are largely controlled by the engineering solutions. The third and fifth 

groynes from the east were removed. The rest of the groynes were reinforced with T-heads and Y-heads. 

The original fifth groyne was replaced by a short 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 

2018 based on the time-series 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 by the 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 Wave and Flow Conditions 

The most up-to-date (2022) version of the Coastal Modelling System (CMS), specifically the CMS-Wave and 

CMS-Flow models, was used in this study (see http://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 (Buttolph et 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 island, tidal 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 incorporated. In terms of computation modules, the CMS 

is composed of two main components: CMS-Flow and CMS-Wave. The CMS-Flow is a coupled 

hydrodynamic and sediment transport model designed to compute depth-averaged flow and sediment 

transport due to tides, wind, and waves. The CMS-flow 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 CMS-Wave), bottom stress, vegetation flow-drag, bottom friction, and turbulent diffusion. 

The sediment transport and morphology changes are computed in CMS-Flow module, while all equations 

are solved using the Finite Volume Method on a non-uniform Cartesian grid. 

The CMS-Wave is a spectral wave transformation model and solves the steady-state wave-action balance 

equation on a non-uniform Cartesian grid. It considers wind-wave generation and growth, diffraction, 

reflection, dissipation due to bottom friction, white-capping and breaking, wave-wave and wave-current 

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 

CMS-Flow module for the computation of wave-driven longshore current and wave-induced sediment 

suspension and transport. For the Sandals overwater-unit project, both CMS-Wave and CMS-Flow were 

used to simulate wave and flow fields. 

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

(Surface-water Modelling System) (http://cirp.usace.army.mil/products/sms.php). SMS allows convenient 

http://cirpwiki.info/wiki/CMS
http://cirp.usace.army.mil/products/sms.php
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construction of telescoping (CMS-Flow) and refined (CMS-Wave) 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, SMS is capable 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 wave-height change analyses. The SMS was used 

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

the following sections. 

The model domain is shown in Figure 5-10. The upper panel illustrates the nearshore bathymetry obtained 

by this study. Overall, the nearshore bathymetry is quite complicated at the Sandals Montego Bay study 

area. The lower panel illustrates the recommended design, with the units extending seaward from the east 

most existing groyne. 

A nearshore reef with a crest of 0.5 to 1 m 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, and subsequently 

reduces wave height substantially landward of the reef (Figure 5-11). 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 in Figure 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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FIGURE 5-10: NEARSHORE BATHYMETRY AT SANDALS MONTEGO BAY STUDY SITE. THE DEPTH IS REFERRED TO MEANS SEA LEVEL. 
UPPER PANEL: EXISTING BATHYMETRY; MIDDLE PANEL: OPTION 1 DESIGN (TO THE WEST); LOWER PANEL: RECOMMENDED DESIGN 

(TO THE EAST). NOTE THE COLOR SCHEME AT THE OVERWATER UNITSȭ LOCATION WAS CHANGED BY THE BACKGROUND IMAGE. THE 

BATHYMETRY VALUE CAN BE OBTAINED FROM THE CONTOUR LINES. 
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FIGURE 5-11: WAVE BREAKING OVER THE SHALLOW BARRIER REEF AND WAVE PROPAGATION THROUGH THE GAPS. YELLOW LINE = 

200 M.  

 

5.1.1.5 Modeled Wave Field under Existing Condition 

The nearshore wave field was simulated using the CMS-WAVE 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 5-19 and 

Figure 5-20 illustrate the computed nearshore wave field under existing condition as modeled by the CMS-

WAVE. Statistical wave conditions directed onshore as summarised in Table 5-1 (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 similar to the top 1% waves and therefore are not repeated here. 

The modeled wave field under northerly incident wave condition is shown in Figure 5-12, 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 incident 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. Wave-height 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 typically 0.4 to 0.5 m 

landward of the barrier reef. Substantial wave refraction resulted in nearly shore-perpendicular wave in 
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the nearshore area (Figure 5-12). 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 than that under average wave 

condition.  

The modeled wave field under NNE incident wave condition is shown in Figure 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 time and is relatively energetic as compared to the dominant easterly approaching 

waves (Table 5-1). 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 (Figure 5-13 upper 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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FIGURE 5-12: 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 OF 1.95 M AND PEAK WAVE PERIOD OF 6.33 S. 
ZOOMING IN TO, E.G., 200%, TO VIEW DETAILS OF THE WAVE FIELDS. 
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FIGURE 5-13: 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 HEIGHT OF 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. 

 

 

 






















































































































































































































































































































































































































































































































































































































































































































































































































































































