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ABBREVIATIONS AND ACRONYMS 

TERM/ABBREVIATION DEFINITION 

% Sat Per cent dissolved oxygen saturation 

µg/m 3 Micrograms per cubic meter 

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

AESTHETICS Concern with  beauty or the appreciation of beauty 

ANTHROPOGENIC STRESSORS Resulting from the influence of human beings on nature 

AVIFAUNA Bird Life 

Bn (bn) Billion 

BOD Biological oxygen demand 

CCA Crustose coralline algae  

DAFOR 

The DAFOR scale is used for semi-quantitative sampling to quickly estimate 
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 a 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 specific place 

ES Environmental Score (from RIAM) 

ESSJ Economic and Social Survey Jamaica 

FAUNA All animals in 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 World "ÁÎËȭÓ Global Facility for Disaster Reduction and Recovery 

GREYWATER Wastewater from baths, sinks, washing machines and kitchen  

GRP Glass Reinforced Polymer 

HARDSTANDING Ground surface with  hard material 
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IMPACT ZONE Geographical area that will be affected by a proposed or actual action 

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 Intergovernmental Panel on Climate Change 

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

JNHT Jamaica National Heritage Trust 

LVIA Landscape and Visual Impact Assessment 

LVIA Landscape and Visual Impact Assessment 

m 2 Square Meter 

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 

NO3 Nitrate 

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. 

NRCA Natural Resource Conservation Authority 

NTU Nephelometric or Normal turbid units 

o-PO4 Reactive phosphate 

PAR Photosynthetically active radiation  

PIOJ Planning Institute of Jamaica 

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

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

RDT Roving Diver Technique  

RIAM Rapid Impact Assessment Matrix 

RV Range Value (from RIAM) 

SCTLD  Stony Coral Tissue Loss Disease  

SDR Sandals Dunn's River 

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. 

SRC Scientific Research Council 

STATIN Statistical Institute  

SWIL Smith Warner International Ltd. 

TEM NETWORK Technological & Environmental Management Network 

TERRESTRIAL Relating to the earth/land 

TUR Turbidity as standard turbidity  units 

UTM Universal Transverse Mercator - System of Coordinates 

USACE U.S. Army Corps of Engineers  

WRA Water Resources Authority  
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1 EXECUTIVE SUMMARY 

1.1 Introduction 

Sandals Resorts International (SRI) intends to construct 18 overwater villas at Sandals 

$ÕÎÎȭÓ River (SDR), Mammee Bay, St. Ann. The construction of the overwater villas will 

require a beach licence from the NEPA. The approved Terms of Reference was for the 

construction of a Chapel in addition to the overwater villas but the company has since 

decided to forgo construction of the chanpel.  

Technological and Environmental Management (TEM) Network was commissioned to 

conduct the Environmental Impact Assessment (EIA) to inform the application for the beach 

licence. 

Jamaica is one of the most recognised tourist destinations of the Caribbean, and Sandals has 

been the industry leader providing luxurious accommodations for its patrons.  The Sandals 

Resorts International (SRI) group of companies intends to construct overwater suites in the 

vicinity of the boundary between Phases I and II at 3ÁÎÄÁÌȭÓ $ÕÎÎȭÓ River Mammee Bay, St. 

Ann.  

The development proposal includes 18 overwater bungalows, pylons, a supporting 

boardwalk carrying utility  pipes, and a wedding gazebo .The NEPA has requested that an 

Environmental Impact Assessment (EIA) be conducted in accordance with the authorized 

Terms of Reference (TOR) for the assessment. (Appendix 11.1.)    

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 captures the various land uses and key 

coastal resources.   

The EIA entailed a literature review and fieldwork to establish baseline conditions and 

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

The proposed development is located within the boundaries of the Ocho Rios Marine Park 

Protected Area (ORMPPA) in the vicinity of two  dive sites identified in the Draft zoning Plan. 

Furthermore, the site is situated within a broader region that is currently under 

consideration for designation as a conservation zone in the preliminary zoning plan. (Figure 

2-3). 

 Approximately 0.16 hectares of seagrass (1,350 m² beneath the suites) will be impacted by 

the construction of eighteen overwater villas. Approximately 100 m² of seagrass situated 

under the pile footprint  would be directly affected during piling installation, necessitating 
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mitigation measures such as transplantation; additionally, ~ 1,600 m² of seagrass under the 

villas would experience indirect impact due to shading during the operational phase. Despite 

these effects, the latter impacts are not expected to require the transplantation of seagrass. 

 

1.2 Legislation And Regulatory Consideration 

 

There are 13 legal instruments, 4 Policy Initiatives and 9 International Conventions relevant 

to this project (Error! Not a valid bookmark self-reference.). Chief among these are: 

 

¶ The Natural Resources Conservation Authority (NRCA) Act 1991 is the primary 

legislation providing the regulatory framework for activities affecting the 

environment. 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. 

 

¶ The Town and Country Planning Act 1958 and its amendments make provision for the 

orderly and progressive development of land, cities, towns and other urban or rural 

areas. The Town and Country Planning (St. Ann Parish) Confirmed Development 

Order 2000 outlines regulations for the planning and development of land in St. Ann. 

 

¶ National Solid Waste Management Act 2001 provides the framework for regulating 

and managing 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 concerning such waste. 

 

¶ The Parish Councils Building Act 1908 and Local Governance Act 2015 provide the 

framework for regulating construction within the parish of St. Ann.  

 

¶ Policy initiatives of particular relevance include the Protected Areas System Master 

Plan: Jamaica (2013 to 2017) - 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 ÃÏÕÎÔÒÙȭÓ natural and cultural heritage; 

Draft National Policy For The Conservation Of Sea Grasses (July 1996) - is intended to 

guide the issuing of licences, or permits for activities which directly or indirectly 
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affect these plant communities. These include activities such as dredging, port  

development, dredge spoil disposal, beach development and effluent disposal. 

1.3 Project Description 

The construction of the 18 overwater villas is a component of the Phase I development of 

Sandals $ÕÎÎȭÓ River.   

 

Total Area of the site: 

 

¶ Phase 1- 81,898.23 square metres (20 acres 38perches) 

¶ Phase 2 - 60,720.97 square metres (15 acres) 

¶ Total - 142,619.2 square metres (35 acres 38perches) 

 

 

Construction of the OWs is scheduled to start in late 2023 and will take approximately 18 

months to complete.  

 

A barge(s) equipped with a 100-ton crane will be utilized to install the foundation piles and 

sub-structure frame for the overwater structures. A staging area will supply the components 

to the barge via hand carry or landing 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 on the barge. Conventional construction techniques will be 

employed to prevent debris dispersal into the ocean. 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. 

 

1.4 Description Of The Environment 

The study area is located along the northern coast of Jamaica, facing north toward the 

#ÁÒÉÂÂÅÁÎ 3ÅÁȢ 4ÈÅ 3ÁÎÄÁÌÓ $ÕÎÎȭÓ 2ÉÖÅÒ ÒÅÓÏÒÔ ÉÓ ÌÏÃÁÔÅÄ ÁÔ -ÁÍÍÅÅ "ÁÙȟ ÁÐÐÒÏØÉÍÁÔÅÌÙ 

8km west of Ocho Rios. The development lies near the northern end of the North-South 

Highway. 

 

The project site is located leeward of a prominent reef crest. The reef is roughly 1200 m long 

and about 300 m from the shoreline. The Sandals overwater suites are located landward of 

the reef crest and, therefore, are well protected by the long and continuous reef.  
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1.4.1 Physical Environment 

 

1.4.1.1 Water Quality 

Baseline water quality was evaluated during the wet and dry seasons by a combination of 

field and laboratory analyses to determine the following parameters: 

 

¶ Turbidity  

¶ Dissolved Oxygen  

¶ pH 

¶ Temperature 

¶ Nutrients (Nitrates and Phosphates)  

¶ Faecal Coliform  

¶ salinity 

¶ Biological Oxygen Demand (BOD) 

 

Dissolved oxygen levels tended to be higher at the sampling sites during the wet season, 

except for Station 2T, where the DO level was below the standard. Otherwise, DO was 

better than the standard and was generally higher during the wet season. 

Salinity was generally lower during the wet season than during the dry season. The lower 

levels nearer to shore are consistent with the expected influence of land-based freshwater 

inputs on nearshore water quality.  

Turbidity was generally lower at all sites during the wet season except for 3B, where 

turbidity was slightly higher (4NTU) compared to (2NTU) during the dry season. The higher 

turbidity  during the dry season sampling was attributed to the windy conditions that 

prevailed at the time of sampling, which had a profound effect nearshore, quite likely re-

suspend sediment that would have run off from the Phase 1 construction.  

Faecal coliform  was higher (23MPN) at all sites during the wet season sampling occasion 

though well within the WHO guideline value of 40MPN. 

1.4.1.2 Coastal Dynamics 

Waves in the greater study area are mainly generated by the NE trade wind. Storm waves, 

represented by the average of the top 1% highest waves, can reach 3 m. A reef crest protects 

the overwater suite project area from these high offshore waves. 
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Nearshore bathymetry in the study area is strongly influenced by the reef crest extending 

directly seaward to the overwater suites. Based on field observations, water depth over the 

reef ranges from 0.3 m to 0.7 m. The water depth rapidly increases seaward to over 150 m, 

about 1.6 km seaward of the reef crest or about 2.0 km of the shoreline. Water depth 

landward of the reef crest ranges from 2 m to 4 m, compared to the 0.3 m to 0.7 m depth 

over the reef. The overwater suites will be located in shallow water at 2-3m depth. 

 
A total  of 84 wave simulations (42 waves times 2 water levels) were conducted. Seven wave 

cases, including NNE, NE, ENE, E, ESE, NW, and NNW, are illustrated and discussed, including 

modelled wave field at both mean sea level and with 1 m surge.  

 

The waves at the project site are mostly less than 0.3 m, even under storm conditions with 

incidental deep ocean waves of over 2 m high. Under storm conditions, wave diffraction at 

the eastern end of the reef crest allows slightly more wave energy to reach the project site. 

 

Under a storm-surge condition, 1 m above the mean tide level is used in this study. Water 

depth over the reef crest increases to about 1.3 m, compared to roughly 0.3 m at the mean 

tide level. 

 

Sediment Trend Analysis - The beach along the Sandals resort is relatively healthy and 

uniform along the shore. There is a ~35 m long groyne at the eastern end and a 65 m long 

groyne/boardwalk at the western end. Slight sand impoundment occurs at both groynes, 

with the shoreline to the east (updrift  side) protruding seaward. This shoreline offset at the 

east groyne is relatively minor and is less than 5 m. The shoreline offset at the much larger 

west groyne is more significant, reaching nearly 10 m.  

 

The easterly trade wind causes the westward longshore transport. Based on the results of 

the wave modeling, the reef crest significantly reduces the incident wave energy from the 

open Caribbean Sea. However, due to a relatively long fetch of nearly 2 km to the ESE, locally 

wind-generated short waves, superimposed on the diffracted ocean waves from the eastern 

end of the reef crest, arrive at the shoreline at a high oblique angle. These small waves can 

drive a small westward longshore sand transport, causing a small offset at the groynes. 

 

The overwater suites should have negligible influence on the wave propagation due to the 

small size of the pilings. Because they extend above water, they may obstruct the wind and 

may have a minor influence on the wind wave generation to the west. However, this minor 

wind obstruction should not significantly influence the beach processes. 
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1.4.1.3 Hydrogeology 

The site is located on the Pleistocene-aged Falmouth Formation, which consists of coral 

gravels with a carbonate sand matrix replete with small mollusc fossils and interleaved clay 

bands. This formation rests on top of the White Limestone Group, which can be found at 

depth. The surficial deposits comprise imported marl fill with clays of the Falmouth 

Formation. 

 

1.4.1.4 Noise levels of undeveloped site and the ambient noise in the area of influence  

The average noise level (Leq) measured was 55db and 59.9db at Riu Fenceline and the SE 

boundary with Phase 2, respectively. In this case, both sites were well below the standard 

for a commercial zone.  

 

1.4.1.5 Sources of existing pollution  

There are no obvious sources of pollution. However, the storm drain that runs northward 

along the western boundary may be a source of pollution during rainfall events. Site run 

from Phase 1 activities was observed to convey sediment-laden runoff  to coastal water, 

impacting seagrasses.   

 

1.4.2 Biological Environment 

1.4.2.1 Marine Flora and Fauna 

Transect surveys in the sandy lagoon revealed dense Thalassia testudinum meadows fringed 

by Halodule wrightii and Syringodium filiforme. The dense shoots were interspersed with  

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

found growing between seagrass shoots and brown algae (Sargassum, Dictyota, Padina, 

spp.), and red algae (e.g., Wrangelia). 

 

Seagrass cover ranged from 38% near the crest (T5) to ~99% inshore, with an average of 79% 

cover, of which 68% is attributed  to T. testudinum and 11% to the variable distribution of H. 

wrightii and S. filiforme. The shoot density, condition, and blade lengths are indicative of a 

healthy and mature seagrass habitat.  

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), 
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the occasional Cushion Sea Star (Oreaster reticulatus), queen conch (Lobatus gigas), giant 

golden anemone (Condylactis gigantea), and various alcyonaceans.    

The prominent  reef crest separates the back reef from the forereef slope. The reef crest can 

be characterised as moderately disturbed due to eutrophication, as evidenced by the high 

macroalgal cover (60-80%) and impacts from boat traffic and other physical damage (e.g., 

fishing gear, snorkelers). Despite the heavy macroalgal cover, the presence of crustose 

coralline algae (CCA) provides favourable conditions for coral recruitment. The interstitial 

crevices in the reef frame provide habitat for sea urchins, anemones, sea cucumbers, other 

reef-dwelling invertebrates, and juvenile reef fish.  

The sandy substrate on the crest's leeward side is populated by seagrass, scattered patch 

reefs, and large mounding corals, including Orbicella annularis, Orbicella faveolata, 

Pseudodiploria strigosa, and Pseudodiploria clivosa. Orbicella annularis and faveolata are both 

listed as Ȱ%ÎÄÁÎÇÅÒÅÄȱ on the IUCN Red List of Threatened Species. 

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 reefs 

throughout  the Caribbean. 

Seventeen (17) fish species were observed during transect and roving surveys, with eight (8) 

in the seagrass meadows. By contrast, all 17 fish species were observed on the reef crest and 

surrounding areas during the transect and roving surveys. The fish were primarily juveniles, 

ranging from 5-15 cm in length; Parrotfish (Scaridae) and members of the wrasse family were 

the most abundant. 

The backreef area, especially the seagrass beds, provides essential nursery grounds for 

juvenile fish and feeding grounds for the Southern stingray (Hypanus americanus), which has 

recently been listed as Ȭ.ÅÁÒ 4ÈÒÅÁÔÅÎÅÄȭ on the IUCN Red List of Threatened Species. 

1.4.2.1.1 Impacts 

The extent of the seagrass within the project area spans approximately 4.1 hectares 

(41,000m²) (Figure 5-21). The construction of overwater structures could potentially impact 

an estimated 0.14 hectares of seagrass ( Impacts can be broken down as follows:  

Ɇ ~100-150 m2 of seagrass under the pile footprint  will be impacted directly during the 

piling installation and will require mitigation (i.e., transplanting), and 
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Ɇ  ~1,600 m2 of seagrass under the villas(Figure 5-21) will be impacted indirectly due to 

shading during the operational phase. These impacts are considered minimal and do not 

necessitate seagrass transplanting.   

1.4.2.2 Terrestrial Flora and Fauna  

Phase 1 and Staging Areas Flora - Eleven species from ten plant families were observed near 

the north staging and storage area. By contrast, fifty -seven species representing 34 families 

were observed near the south staging and storage area.  

None of the floral species identified during the survey near the north staging and storage 

area are listed on the IUCN Red List as vulnerable, endangered, or critically endangered. No 

endemic species were observed. 

The south site storage and staging area is dominated by species not yet assessed against the 

IUCN Red List criteria. The south staging and storage area is dominated by native species 

followed by exotics, which are half as numerous as the natives. No endemic species were 

observed. The native species identified are commonly found across the island.   

Adjoining Phase 2 Site - 91 species from 42 plant families and 84 genera were observed in 

this area. None of the species observed at the site were listed on the IUCN Red List as 

vulnerable, endangered, or critically endangered. Most species observed were native, and 

no endemic species were documented. 

Fauna Surveys 

The first sample session for the fauna assessment was conducted from July 10 - 31, 2022, 

while the second was conducted on February 22, 2023. 

Thirty (30) species of birds, including 6 residents (endemic), 21 residents (non-endemic) and 

3 migrants, were observed in the first sample session. In the second sample session, thirty -

two  (32) species of birds were observed, including 6 residents (endemic), 16 residents (non-

endemic), 2 introduced and 8 migrants. 

The bird species composition observed is typical of a dry limestone forest (Downer and 

Sutton 1990). These birds included Parakeets, Hummingbirds, Jamaican Woodpeckers, 

Orioles, and Warblers.  

Of the endemic birds identified, all were non-forest dependent. It should be noted that the 

woodland and the surrounding forest provide a habitat for birds classified as forest 

specialists.  Two introduced species were observed in the project area, including the Green 
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rump Parrotlet and the Chestnut Munia. Over 51 Chestnut Munia were observed foraging in 

the grass in the designated green space on the project site.  

In the first sample period, three summer migrants, which include the Antillean Nighthawk, 

Gray Kingbird and Black-whiskered Vireo, were observed during the assessment. In the 

second sample period, 8 winter migrant warblers were seen. They were observed in the 

green space in the project and adjacent forested areas. The winter migrants generally arrive 

in September and depart Jamaica as early as April. No migrant wetland birds were observed 

in the project area. 

Only three bird species with  special designated status by the IUCN were observed across the 

study area: White-crowned Pigeon (Patagioenas leucocephala), Jamaican Crow (Corvus 

jamaicensis) and Jamaican Parakeet (Eupsittula nana) are both classified as near threatened 

species. 

Sea Turtles ɀ A fisherman showed an area where a turtle  dug a nest. However, it could not 

be deduced if it was a test dig or an active nest at the time of the survey. Anecdotally, it was 

reported that the peak turtle  nesting season is between March and June, and the common 

nesting turtle  is the Hawks bill Turtle. 

Seven butterfly  species were observed in the study. The low number can be attributed  to 

the dry conditions during both sample periods. Two of the species identified were endemic 

subspecies. None of the species identified has any special conservation needs. 

Bats - Seven bat species were recorded across the study area, all native to Jamaica. Six of 

the bat's IDs are insectivores, and the other species a frugivore.  

None of the species recorded during the assessment has a special conservation station 

designation by the IUCN; all bats observed are classified as least concerned by the IUCN. 

                

1.5 Natural Hazards 

No faults are noted on the site or within 1km of the site. The Harbridges Gully, when in spate, 

is likely to cause increased turbidity  in the ocean waters near the site. 

Storm Surge - In Jamaica, storm surges are commonly associated with hurricanes and other 

weather systems.  As global climate changes increase, research has suggested that there will 

be an increase in the intensity of hurricanes and storms that impact coastal zones. This will 

lead to increased storm surge risks for coastal properties and structures. 
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Earthquake - From 1997 to 2007, three earthquake occurrences were recorded near the 

project site. 

Tsunami - According to the World "ÁÎËȭÓ Global Facility for Disaster Reduction and Recovery 

(GFDRR), the tsunami risk for St. Ann is classified as low based on currently available 

information.  This low risk means that there is less than a 2% chance of a damaging tsunami 

occurring over the next 50 years. However, the study notes that tsunami risk will increase as 

global warming and sea-level rise continues.  

Hurricane Hazard - Hurricane activity in the Caribbean has increased since 1995. Both the 

frequency and duration of hurricanes have increased within the Caribbean. Global warming 

and associated rising sea temperatures are believed to have contributed to this increase in 

activity.    

The GFDRR classifies St. !ÎÎȭÓ hurricane hazard as high, meaning there is more than a 20% 

chance of potentially damaging wind speeds within the parish.  Global warming and climate 

change suggest that hurricane wind speed and rainfall will likely increase. However, the 

frequency of hurricanes is likely to decrease or remain unchanged. The most intense and 

destructive hurricanes, however, are likely to increase. 

 

1.6 Socio-economic Environment 

As of 2019, St. Annȭ parish had a population of 177,054 and remains predominantly rural, with 

about 71% of its inhabitants residing in rural areas. The capital town of St. !ÎÎȭÓ Bay accounts 

for an estimated 6.5% of the ÐÁÒÉÓÈȭÓ total  population. One of the fastest-growing urban 

centres is Runaway Bay, which grew by approximately 48% between 2001 and 2011.   

Within the designated Impact Zone of the Sandals $ÕÎÎȭÓ River project site are six 

communities: Mammee Bay, Drax Hall, Steer Town, St. !ÎÎȭÓ Bay, $ÕÎÎȭÓ River and Ocho 

Rios, with a combined population of 37,047 persons. Mammee Bay, where the project is 

located, accounts for 4% of this combined population. Ocho Rios is the most populous 

community within the zone, with a total  population of 16,671, followed by St. !ÎÎȭÓ Bay.   

Ocho Rios is designated as a Special Area within the parish of St. Ann and is divided into 

several smaller communities. It is also the main town and central business district of the 

parish.  

Analysis of the sex data for the combined impact zone showed that for every 95 males, 

there were 100 females. There were variations among communities and enumeration 
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districts, as seen in Table 5-25. This gender distribution pattern is not consistent with the 

existing parish or national trends. 

Age Distribution  - Based on the age distribution data from the 2011 census for the parish of 

St. Ann, 27% of the total  population is under the age of 15, 64% are between the age of 15 and 

64, and 9% are 65 and over. Approximately 55% of the population is 29 years and younger, 

0.9% higher when compared to the population at the national level. The age group 30-64 

constitutes the largest segment of the population and accounts for 36.6% of the total  parish 

population. 

In 2011, the parish of St. Ann had a total  dependency ratio of 55.68, approximately 7% higher 

than the national ratio of 51.78. The dependency ratio for the impact zone is 48.5. This figure 

is approximately 12% lower than the parish figure and close to 6% lower than the national 

figure (STATIN, 2013). The PIOJ (2022) estimated the current national dependency ratio at 

45.2 dependents per 100 persons, suggesting a ratio of 52.4 for the parish of St. Ann and 

40.4 for the Impact zone.  

Housing and Tenure - St. Ann accounts for only 6.1% of the total  number of dwelling units in 

Jamaica. According to the 2011 census, the parish has 51,989 dwelling units, an 18.2% increase 

in the number of units over 2001 levels. The housing trends observed at the community level 

within the Sandals $ÕÎÎȭÓ River Impact Zone are consistent with those recorded at the 

parish level. The closest urban centres, St. !ÎÎȭÓ Bay and Ocho Rios had increased dwelling 

units and households and a decline in household size over the intercensal period from 2001 

to 2011.  The data showed a 28.9% increase in the number of dwelling units, a 25.6% increase 

in the number of households and a 15.0% decline in household size.  

Housing Tenure - In the parish of St. Ann, approximately 60% of all households owned the 

units they occupied. Ownership trends remain fairly consistent with national and parish 

trends in the two urban centres nearest the site. Housing ownership stood at 56%, which is 

lower than national and parish-level figures. 

Water - The NWC supplies water to approximately 79% of St. !ÎÎȭÓ population. According to 

the draft  St. Ann Water Sector Plan (2011), the parish receives water from 28 surface and 10 

groundwater sources. Surface water sources supply 77% of total  production. The primary 

surface sources are the Roaring River, Thatch Hill, Bogue and Turtle River. Primary 

groundwater sources include Moneague, Claremont, Minard and Rosemount. 

Approximately 13.71 million gallons per day (mgd) are supplied via these sources. 

The Bogue network serves the communities in the Sandals $ÕÎÎȭÓ River impact zone. The 

Bogue network is served by the Bogue, Shaw Park and Turtle River plants and additional 
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input from Trelawny and Roaring River. The network had a water supply surplus of 3.127 

mgd in 2011. Proposed upgrades to the network are expected to increase that surplus to 

7.83 mgd by 2030. 

Electricity - According to the 2011 Census, an estimated 90% of households had access to 

electricity in the parish of St. Ann. This figure is approximately one percentage point below 

the national level ( 

Table 5-31). Electricity coverage data showed that within the impact zone, for all 

communities, except $ÕÎÎȭÓ River and St. !ÎÎȭÓ Bay, ЄΫΧϷ of households had electricity.   

Sewage - Septic tanks and absorption pits are the main systems used to treat and dispose of 

sewage from dwellings in the impact zone.   

Solid Waste Services - NEPM Waste Management Limited collects and disposes of solid 

waste from the communities within the impact zone. NEPM serves the Portland, St. Ann and 

St. Mary parishes and manages the disposal sites at Tobolski and Haddon. In the $ÕÎÎȭÓ 

River Falls impact zone, approximately 12,193 kg of solid waste is generated daily based on 

average waste generation rates for Jamaica.  

Health Services - The parish of St. Ann is served by one public hospital and 26 health centres. 

The St. !ÎÎȭÓ Bay Public Hospital is a Type B facility providing primary and secondary health 

care services. Ocho Rios communities are served by the following: 

¶ St !ÎÎȭÓ Bay Public Hospital   

¶ Ocho Rios and Exchange Health Centres  

 

Educational Institutions  - There are 11 public schools found in the impact zone in the -/%ȭÓ 

database. There are, however several privately operated schools within the area. These 

include mainly early childhood centres.   

 

Emergency Protection Services - The St. !ÎÎȭÓ Bay and Ocho Rios Police and Fire Stations 

are the primary providers of policing and emergency services to communities within the 

impact zone.  

 

1.7 Cultural Heritage 

The parish of St. Ann has 25 officially recognised heritage and cultural sites, as defined by the 

Jamaica National Heritage Trust. At least 5 designated heritage sites are located within the 
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project impact zone.  The Sandals $ÕÎÎȭÓ River site is located in an area of environmental 

significance ɀ the Ocho Rios Marine Park.  

¶ Roaring River Great House ɀis located 3.6km south of the project site.  

¶ Drax Hall Waterwheel ɀ4.0km west of the project site. 

¶ 32 Market Street ɀ birthplace of Marcus Mosiah Garvey, *ÁÍÁÉÃÁȭÓ first National Hero, is 

located 4.6km from the project site. 

¶ St. !ÎÎȭÓ Bay Fort ɀ4km from the site. 

¶ St. Ann Parish Church ɀ 4km from the site. 

¶ Ocho Rios Marine Park Protected Area (ORMPPA) ɀThe ORMPPA covers approximately 

133km2 (13,385ha) and 13.5km of coastline between Mammee Bay in St. Ann and 

Frankfurt Point in St. Mary (NEPA,2015). 

¶ $ÕÎÎȭÓ River Falls and Park ɀ 4.4km from the site 

¶ Bob -ÁÒÌÅÙȭÓ Birthplace ɀ 37Km SW of the site 

1.8 Economic Baseline 

1.8.1 Macro-Economy  

Overall the Jamaican economy achieved a 4.6 per cent increase in Real Value Added (GDP) in 

2021 relative to 2020, according to the PIOJ (2022). This growth  was attributed  to the 

relaxation of Public Health and Social Measures (PHSM) associated with the Coronavirus 

Disease (COVID-19) pandemic, which increased demand for goods and services in 2021. The 

Goods Producing sector, with an estimated value added of $196,895.2 million, accounted for 

26.8% of GDP in 2021. Manufacturing and Construction were the most significant 

contributors, averaging 7.6% each over the past 5 years. Mining & Quarrying contributed the 

least at 1.5% in 2021, lower than the ÓÅÃÔÏÒȭÓ average 5-year contribution of 2.2%.  

Labour Market ɀ 2021 saw improvements in the labour market, evidenced by increased 

mobility and longer operating hours, which led to an expansion in business activity and 

employment levels, according to the PIOJ (2022). The PIOJ further  stated that 

improvements were ȰÐÒÏÐÅÌÌÅÄ by relaxation of the Disaster Risk Management Act 

protocols associated with  the COVID-19 ÐÁÎÄÅÍÉÃȢȱ  

The Jamaica labour force consisted of 1,357,700 persons in July 2022, an increase of 2.2% 

compared to October 2021 (Table 5-33). The labour force participation rate was 64.7% in 

2022, up 1.3% over 2021. Males account for 53.5 per cent of the total  labour force and have a 

participation rate of 70.5%. The number of females joining the labour force in 2022 increased 

by 2.9% over 2021 levels, while for males, the figure was 1.6%. 
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At the parish level, 2021 data shows the parish of St. Thomas had the highest poverty rate at 

32.5%, while St. Mary had the lowest at 9.4%.   The parish of St. Ann had the ninth-highest 

poverty rate in Jamaica. The ÐÁÒÉÓÈȭÓ poverty rate was 18.4%, a 5.9% increase compared to 

2008. 

Tourism Sector ɀ In 2021, the Hotel and Restaurant Industry accounted for 4.2% of *ÁÍÁÉÃÁȭÓ 

Gross Domestic Product (PIOJ, 2022). This represented a 36.4% growth  compared to the 

2020 contribution, which declined due to PHSM due to the COVID-19 pandemic in 2020. Pre-

pandemic contribution averaged 6.1% annually.  The sector earned US$2,095.1 million, an 

increase of US$839.1 million relative to 2020 and employed an estimated 96,933 persons, 

7.8% of *ÁÍÁÉÃÁȭÓ total  labour force. The sector has started to recover from the impacts of 

the COVID-19 pandemic; however, earnings are still approximately 36.7% below the pre-

pandemic level, and 3.5% fewer persons are employed in the sector. According to the World 

Travel and Tourism Council (2022), travel and ÔÏÕÒÉÓÍȭÓ total  contribution to *ÁÍÁÉÃÁȭÓ GDP 

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

persons, 7.8% of the total  labour force; however, the combined travel and tourism sector 

employs 303,300 persons, 23.6% of *ÁÍÁÉÃÁȭÓ total  labour force.  

Agriculture, Forestry and Fishing ɀ Data from the Rural Agricultural Development 

!ÕÔÈÏÒÉÔÙȭÓ (RADA) Agricultural Business Information System (ABIS) indicated that there are 

254,486 registered farmers in Jamaica. The parish of St. Ann accounts for 10.3%, with 26,157 

registered farmers. Available parish data on registered fisherfolk indicated that the parish of 

St. Ann accounted for 5.2% of registered fisherfolk in 2015.   

Mining and Quarrying ɀ The Mining & Quarrying industry recorded a decline of 22.4% in Real 

Value Added in 2021, relative to 2020 and accounted for 1.5 per cent of Total Gross Domestic 

Product (GDP) (PIOJ, 2022). Earnings for 2021 were estimated at US$470.7 million, an 

estimated 10.8% decrease from 2020 earnings.  

1.8.2 Micro and Local Economy  

Tourism and Bauxite are the two primary industries supporting the economy of St. Ann. 

Among the other economic activities in the parish are agriculture (traditional crops), cattle 

farming and other industrial activities.  

Local Tourism ɀ The resort area of Ocho Rios is the main tourism centre in the parish of St. 

Ann. Data showed that for 2020 the resort town had an average hotel room occupancy rate 

of 35.4%, a decline of over 31% compared to 2019 pre-pandemic rates.  
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These drastic declines were due to PHSM measures and travel restrictions implemented 

during the COVID-19 pandemic.  

Bauxite Mining ɀ The primary bauxite operator in the parish of St. Ann is Noranda Jamaica 

Bauxite Partners II, a partnership between Noranda Bauxite Limited (NBL) and the 

Government of Jamaica. Bauxite is mined in St. Ann, and the ore is transported to the Port 

for drying and shipping to overseas refineries for processing into alumina. Production 

capacity is 5.4 million tonnes per annum.   

1.9 Land Use  

There are approximately 3,109 parcels in the 2 km buffer from the Sandals $ÕÎÎȭÓ River 

property. Thirteen land use categories were identified from satellite imagery and limited site 

observations during socioeconomic surveys. These include cemeteries, commercial, 

residential, educational, forests, grasslands, hotels/resorts, man-made water bodies, mixed, 

recreational, religious, roads, and shrub/woodland. 

1.10 Public Participation 

A socio-economic survey/public consultation was completed to determine public perception 

of 32)ȭÓ plans to obtain a beach license and construct eighteen overwater villas in Mammee 

Bay, St. Ann. Questionnaires were administered through personal interviews. While personal 

interviews are time intensive, they have the advantage of a high response rate and tend to 

be more favorable for open-ended questions. The instruments used to collect the 

information are included in the Appendix 1.7.    

Consultations also included interviews with senior professionals from:   

1. National Fisheries Authority (Ministry of Agriculture and Fisheries) 

2. Jamaica Fishermen Co-operative Union Limited 

3. St. Ann Municipal Corporation 

4. Tourism Product Development Company (TPDCo) ɀ Ocho Rios Region 

5. Ocho Rios Marine Police 

6. Port Authority of Jamaica 

1.10.1 Marine Park and Fisheries 

Fishing Grounds - The main fishing grounds used by fishers vary, with many using multiple 

areas along the North Coast, including the Ocho Rios Marine Protected Area.   
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Some 27.7% of fishers reported fishing in the Mammee Bay and reefs off  the coast in the 

area, with an additional 7.7% reporting fishing in Mammee Bay and other areas. Other 

popular fishing grounds are 3ÁÉÌÏÒȭÓ Hole (10.8%), St. !ÎÎȭÓ Bay Fishing Village (6.2%), no 

special area (6.2%) and along the coast from Falmouth to Portland (4.6%). Forty-eight 

percent (48%) of fishers reported being very satisfied or satisfied with the fishing grounds 

they use, while 46% are either dissatisfied for very dissatisfied. One of the reasons for 

dissatisfaction is the noticeable decline in fish stock. 

Excursion Activities - 63% of excursion operators reported that they are satisfied or very 

satisfied with the destinations of their excursions, while 37% expressed dissatisfaction.  

Project awareness was low, with 82.8% of the combined group of fishermen and 

excursionists interviewed having no knowledge of the proposed development. 

Project Importance - Approximately 71% of fishers believe the project is important to very 

important to tourism). A larger proportion  of those who identified as excursionists (78.9%) 

believe the project to be important or very important to *ÁÍÁÉÃÁȭÓ tourism, while the small 

cohort of participants in both the fishing and excursions business all think the project is very 

important to *ÁÍÁÉÃÁȭÓ tourism. However, an additional 16.7% of fishers and 5.3% of 

excursionists believe the project is not important to the ÃÏÕÎÔÒÙȭÓ tourism.  

Perceived Impacts (Fishers/ Excursionists) - The perception among the fishing and excursion 

community participants is that the project will have positive economic impacts but negative 

impacts on the environment during construction.  

Some 75% of participants believe that impacts on the fishing community during the post-

construction/ operations phase of the project will be negative, compared to 79.1% in the 

construction phase. Similarly, 65.5% believe impacts on coastal and marine resources will be 

negative, as do 55.8% for water quality (down from 75.9% and 77%, respectively, during 

construction). The largest areas of positive impact in the post-construction/ operations 

phase of the project are job opportunities (83.7%), stayover tourism (67.9%) and visual 

aesthetics (54.9%).  

Support for  Beach License (Fisher/Excursionist) - Some 57.6% of fishers support the license, 

while 34.5% oppose SRI being granted a beach license (Figure 6-7). Among excursion 

operators, 68.4% support compared to 26.3% who oppose. All of those who fish and offer 

excursions are in support of the license.  
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1.10.2 Local Businesses 

Perceived Impacts During construction - 50% of respondents believe the project will 

positively impact job opportunities for locals, local businesses, and the local economy. Thirty 

percent (30%) believe there will be positive impacts on residents in the community. Ten 

percent (10%) believe there will be negative impacts on economic variables during 

construction. 70% of respondents believe the project will negatively impact the fishing 

community. A large majority of respondents think the project will have no impact on noise 

levels (70%), visual aesthetics of the area (90%), traffic  (70%), and heritage sites (90%). 

Post-Construction (Operations) Impacts (Business) - Sixty percent (60%) of business 

participants believe that job opportunities for locals will be positively impacted during the 

post-construction phase of the project. Fifty percent (50%) perceive positive impacts on 

stayover tourism and local businesses, while 40% believe that has implications on the visual 

aesthetics of the area will be positive. Respondents believe that negative impacts on the 

fishing community (60%) and coastal and marine resources (40%) will continue post-

construction during operations of the eighteen overwater villas. A large proportion  of 

respondents also believe that there will be no effect on several variables, including noise 

levels (90%), traffic  (80%), and heritage sites (90%). 

Business /ÐÅÒÁÔÏÒÓȭ Support for  Beach License - Forty percent (40%) of the ten business 

operators interviewed supported the granting of the beach license, while two  (2) individuals 

(20%) did not support the same. The remaining persons did not know or were unsure. The 

persons unsupportive of granting the license noted that locals generally do not benefit from 

such developments.    

The main point of general comments from a business on the proposed project was that 

locals ÄÏÎȭÔ usually benefit from these developments, but the operators should introduce 

visitors to local attractions. 

1.10.3 Professional Organisations 

Project Awareness - Fifty percent (50%) of the professionals interviewed were aware of the 

proposed development; 16.7% were made aware by political representatives, while the 

others were informed via observation or development plans.  

Project Importance - As it relates to the importance of the development of *ÁÍÁÉÃÁȭÓ 

tourism sector, the general belief was that the project will add to the tourism product, add 

to the mix of accommodations, and diversify offerings.  A third (33.3%) of professional 

respondents believe the project is important to Mammee Bay and its environs, while 50% 
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believe it to be somewhat important (Figure 6-8). The remaining 16.7% were of the view that 

it is unimportant to the community.  

Perceived Impacts During Construction - Professional participants perceive that during the 

project's construction phase, impacts will be positive for economic variables but negative 

for the environment. 83.3% of respondents believe there will be positive impacts on Job 

opportunities, local businesses/ local economy) and Local Communities. In comparison, 

83.3% of respondents believe there will be negative impacts on water sports, the fishing 

community, and traffic  during the project's construction phase.  

Perceived Impacts Post Construction (Operations) - 100% of respondents indicated that 

post-construction impacts on stayover tourism, job opportunities, and visual aesthetics will 

be positive. Fifty percent (50%) believe impacts on water quality, coastal and marine 

resources and water sports will be negative in the post-construction/operations phase of the 

project.  

Impact on Organisation - Approximately 67% of the respondents noted that the proposed 

project will directly impact their organisation. It was recommended that some of the 

negative impacts can be (or could have been) mitigated through better dialogue and 

consultations surrounding the development and the granting of the beach licence.  

Support for  Beach License - 66.7% of stakeholders indicated they had no concerns regarding 

SRI obtaining a beach licence for the development. Those who had concerns stated that 

there is a great probability of damage to the marine environment, some of which cannot be 

corrected through remedial works. There were also concerns regarding what specific 

remedial works will be applied to manage effluent and waste.   

1.10.4 Beach Visitors 

Thirty-nine (39) visitors were interviewed at different  locations - Mammee Bay, St. !ÎÎȭÓ 

Bay, and Ocho Rios, all within the parish of St. Ann; additionally, visitors were interviewed at 

White River, St. Mary. More than one-half (56%) of the respondents were male. Ninety-five 

percent (95%) of the visitors interviewed were 50 years old or less. The age group with the 

highest representation was the 20-29 age group which accounts for 46.2% of respondents. 

Some 23.1% were in the 40-49 age group, while 20.5% were 30-39. Individuals under twenty 

years (18-20) accounted for 5.1% of the distribution. The remaining persons were 50 to 59 

years old. 

Project Awareness - Approximately 82% of the visitors were unaware of plans by Sandals 

Resort International to develop overwater structures on the subject site. The individuals 



38 

 

(18%) who were aware of the development plans learned through social media, television, 

other news sources, Ȱ×ÏÒÄ of ÍÏÕÔÈȱ, worked with Sandals or are presently working on the 

project. 

Project Importance to *ÁÍÁÉÃÁȭÓ Tourism - A large proportion  of visitors interviewed believe 

the proposed development is very important (61.5%) or important to *ÁÍÁÉÃÁȭÓ tourism 

sector. The main reasons given for the ÐÒÏÊÅÃÔȭÓ importance to tourism included: 

- Improve tourism product (32%) 

- Generate foreign exchange (34%)  

- Diversify the tourism product  

- Creation of jobs/Employment opportunities  

- Attract  more tourists  

- One person believed the ȰÄÅÖÅÌÏÐÍÅÎÔ will only benefit the ×ÅÁÌÔÈÙȱ  

 

Project Importance to Mammee Bay and environs - Project importance to Mammee Bay and 

its environs ranked lower than its importance to tourism. A combined 69.2% of visitors 

believe that the project is very important (51.3%) or important (17.9%) to the area. Some 23.1% 

believe it is somewhat important, while 8% believe the project is not important to the area. 

The reasons given for its lack of importance were the destruction of reefs/ natural resources 

and the belief that the development will not benefit the locals. Reasons for believing the 

project is important included:  

 

- Improve tourism product (22.2%)  

- Creation of jobs/Employment opportunities (22.2%) 

- Generate revenue for area 

- Diversify the tourism product 

- Attract  more tourists 

- Welcomes development but prefers natural developments 

- Development of the area 

- Depends on if the people in the area benefit 

- Adds to beauty 

- Increase popularity of area 

 

Perceived Project Impacts During Construction - The perception among visitors is that 

project impacts during the construction phase will be mainly positive for job opportunities 

(76.9%) and the local economy (53.8%). Approximately 54% of visitors believe that the project 

will be negative for water quality, coastal and marine resources, and traffic during 



39 

 

construction. Water sports and the fishing community are believed to be negatively 

impacted. 

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

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

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

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

will be positive impacts on the visual aesthetics of the area. A smaller percentage (56.4%) 

believes the project will positively impact local businesses and residents. Some 31% believe 

the impact on traffic will be negative, while 28.2% and 25.6% believe the impact on the fishing 

community and coastal and marine resources will be negative. The majority believe there 

will be no impact on heritage sites. 

Impact on Vulnerable Groups - Approximately 57% of the visitors interviewed noted that the 

development will not affect any particular group from their community or Jamaica within 

the operations phase of the development. Notwithstanding this, a significant percentage of 

the visitors believed that the development, when in operation, will impact group(s) and 

Jamaicans. The fishing community is the group expected to be most impacted by the 

development. It was also believed that the operations of small tourist establishments will be 

negatively impacted, and the individuals will be dislocated from the site.   

Support of Beach License - Most visitors supported the development, noting that it will 

provide jobs and much-needed revenue for businesses. It was, however, noted that there 

has been poor communication with residents and steps should be taken to ensure that 

locals benefit from the project. With this said, approximately 95% of the visitors supported 

the granting of a Beach Licence for the development. 

1.11  Impact Assessment of Overwater Suites 

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

3ÁÎÄÁÌȭÓ $ÕÎÎȭÓ River Mammee Bay resort was carried using the Rapid Impact Assessment 

Matrix (RIAM) (See RIAM Methodology by Pastakia and Jensen 1998). 

 

The assessment considered impacts associated with the following phases of the project: 

1. Baseline impacts observed at the time of the site visit (i.e., impacts identified without  

eighteen overwater villas). It is important to note that the baseline conditions reflect 

the state of the site, which was under construction at the time of the visit. 

2. Impacts before and during the construction phase of the eighteen overwater villas 

(without  and with  mitigation) 



40 

 

3. Impacts during the operational phase  

4. Impacts from decommissioning of the overwater structures 

 

1.11.1 Baseline Impacts ɀ Without  eighteen Overwater Villas  

The baseline condition reflects the site condition at the time of the survey, during which the 

construction activities related to the renovation of the hotel and associated infrastructure 

were underway. The results indicate that out of the 30 components, 18 have negative scores 

(RV), 1 positive and 11 neutral (i.e., not applicable in the project's current phase). 

The negative values reflect the impact of construction on the coastal environment at the 

time of the field survey. The range values (RV) associated with the biophysical impacts range 

from slightly negative (-1) to negative (-2).  Most of the negative values can be attributed  to 

the site's lack of proper stormwater management and sediment control practices. Negative 

impacts include: 

¶ Lack of proper stormwater management on the construction site (P/C 1) 

¶ Impact on water quality due to elevated total  suspended solids (TSS) and turbidity  in 

coastal waters due to improper sediment control measures (P/C3), as well as moderately 

high nutrient levels in coastal waters (P/C4) 

¶ Minor to moderately high concentration of faecal coliform in coastal waters (P/C5) 

¶ Minor to moderately high risk of construction-related accidents (oil/chemical spill) or 

improper storage/disposal) (P/C7)  

¶ Minimal negative impacts attributed  to noise (P/C8) and emissions (air quality P/C9) 

generated by heavy machinery at the construction site 

Negative ecological impacts stem from habitat alteration of wooded areas in and around the 

site, the introduction of invasive species (landscaping) and the resultant effects on the 

associated flora and fauna: 

From a social/cultural perspective, the baseline conditions observed at the time of the site 

assessment reflect the negative perception of impacts on natural resources and visual 

aesthetics on and surrounding the Sandal's construction site. A positive social impact of the 

baseline condition (i.e., at the time of the survey) can be attributed  to employment 

associated with the construction of the Sandal's resort. 
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1.11.2 Pre-construction and Construction Impacts  

Of the 30 components, 23 are negative, 2 are positive, and 5 are neutral/no change or not 

applicable. Pre-construction preparations, including staging areas for materials and 

equipment, are expected to have negative impacts attributed  to habitat alteration or 

destruction and increased runoff  into coastal waters. Impacts related to pile driving and the 

construction of overwater structures are considered concurrently, as these impacts are 

cumulative in nature. 

The construction of overwater structures, along with landside construction, will 

permanently impact the coastal habitat, altering the coastal ecosystem's natural dynamics. 

These alterations can lead to a loss of critical habitat, disturbance of water flow, and 

changes in species composition within the ecosystem. 

The construction of overwater structures can result in the destruction of seagrass beds and 

other critical habitats, including patch reefs in the vicinity. These habitats are essential for 

the survival and reproductive success of many marine species, including fish, turtles, and 

crustaceans. The loss of these habitats can result in a decline in the populations of these 

species, which can have a cascading effect throughout  the ecosystem. 

In terms of social/cultural indicators, the negative impacts during the construction of the 

eighteen overwater villas are attributed  to the temporary effect on public perception of the 

impacts on the site's natural resources and access to the site. Negative social impacts 

include: 

¶ Land use   

¶ Strain on community services and infrastructure   

¶ Perception of Risk and Safety   

¶ Perception of Natural Resources (degradation)   

¶ Visual Aesthetics   

¶ Traffic (land)   

Positive impacts are attributed  to job opportunities during the construction phase and the 

positive "spillover" into neighboring communities. 

1.11.3 Impacts of eighteen Overwater Villas During Operations  

The operational impacts of the Sandals DR eighteen overwater villas need to be carefully 

monitored and managed to minimise their negative impacts on the environment and local 
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community. Proper waste management, efficient use of resources, and responsible tourism 

practices can help to mitigate these impacts and promote sustainable development. 

 

Physical Impacts  

Stormwater management - Lack of or improper stormwater management on land could 

direct runoff  directly into coastal water leading to increased TSS/turbidity and smothering of 

seagrasses. 

Stormwater management (overwater  structures) - Hard surfaces and use of rain gutters on 

eighteen overwater villas can potentially have negative impacts on nearby seagrass beds 

during heavy storm events when a large volume of freshwater enters the sea from rain 

spouts, causing a significant decrease in salinity in the surrounding waters. Seagrass beds 

are sensitive to changes in salinity, and a sudden decrease in salinity can stress and damage 

the seagrass, potentially leading to mortality. In addition, rainwater runoff  from the 

eighteen overwater villas could contain pollutants such as oils, chemicals, and wastewater 

that may negatively impact seagrass beds and associated fauna. These pollutants can also 

contribute to algal blooms and mortality events. 

 

Waste Management: Increase in solid waste generated by resort/guests (P/C 7)  

The high-end luxury amenities and services provided in the villas can result in large amounts 

of waste generated from food, packaging (single-use plastics), and other materials. If not 

managed properly, this can lead to pollution and negative impacts on the environment. 

Ecological Impacts - The construction and operation of the Sandals eighteen overwater villas 

have raised concerns regarding their impact on the surrounding marine ecosystem. 

Ecological impacts associated with the operation of eighteen overwater villas include: 

¶ Terrestrial: Habitat destruction, fragmentation, and alteration (altered microclimate) 

¶ Terrestrial: Loss of biodiversity (landscaping, exotic & invasive floral species)  

¶ Terrestrial: Loss of biodiversity (migratory avifauna, other fauna)   

¶ Marine: Shoreline alteration/habitat degradation (turtle  nesting grounds)   

¶ Marine: Impact of water quality degradation, sedimentation, and eutrophication on 

marine flora/fauna   

¶ Marine: Loss of seagrass (shading)   

 Cultural and Economic/Operational Impacts  

The operation of the villas can have impacts on the local community, particularly in terms of 

employment opportunities and social dynamics. Impacts associated with the operations of 

the eighteen overwater villas include several factors related to the day-to-day functioning of 
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the villas and their impact on the environment and local community. One of the main 

operational impacts is the increased demand for resources such as water and energy. The 

villas are air-conditioned and have several luxury amenities requiring significant amounts of 

electricity and water. This can strain the local infrastructure and resources, negatively 

impacting the surrounding environment and communities. 

 

Positive social/cultural and economic/operational impacts can be attributed  to: 

¶ Land Use   

¶ Perception of Risk and Safety   

¶ Perception of Amenities and Services   

¶ User Level of Satisfaction   

¶ Visual Aesthetics   

¶ Employment and Income   

¶ Business Opportunities derived from sales by local and international entities  

¶ Community Development   

Negative social/cultural and economic/operational are minimal and can be mitigated by 

implementing appropriate rules for guests.  

 

1.11.4 Decommissioning Overwater Structures  

The decommissioning of eighteen overwater villas, such as those at Sandals Jamaica, could 

have several ecological impacts, both positive and negative. 

Positive impacts  

¶ Preservation of marine ecosystems: Overwater villas can cause damage to marine 

ecosystems, primarily seagrass beds and patch reefs, due to construction, maintenance, 

and daily use. Decommissioning them would help preserve these fragile ecosystems and 

the marine life they support. 

¶ Reduction of pollution : Overwater villas often come with motorised watercraft  and 

other amenities that can contribute to water pollution. Decommissioning would help 

reduce pollution in the surrounding waters. 

¶ Habitat restoration : Removing the overwater villas could provide an opportunity  for 

habitat restoration, including the replanting/regrowth of seagrass beds and restoring 

damaged patch reefs. 

 

Negative impacts 
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¶ Economic impacts: Overwater villas represent a significant source of revenue for 

Sandals. Decommissioning them could result in economic impacts, including job loss and 

reduced tourism revenue. 

¶ Waste removal: The removal of the overwater villas would require the disposal of 

materials, including concrete, metal, and other construction materials. This process could 

result in environmental impacts if proper disposal methods are not followed. 

¶ Changes to the landscape: The removal of the overwater villas could significantly change 

the local landscape, which could impact the area's aesthetic appeal. 

 

Overall, the ecological impacts of decommissioning overwater villas would depend on 

various factors, including the extent of damage to the marine ecosystem (e.g., post-

hurricane) and the plans for habitat restoration and waste disposal. Nonetheless, the 

potential positive impacts on marine ecosystems and the reduction of pollution would 

outweigh the negative impacts. 
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1.11.5 Alternative Location for  Overwater Suites 

The document presents several alternative scenarios for the development project: 

No-action alternative: This alternative serves as a comparison point to assess other options. 

It involves not proceeding with the construction of eighteen overwater villas and only 

focusing on the ongoing renovations at the Sandals $ÕÎÎȭÓ River location. This maintains the 

existing natural and built environment of the resort without  adding overwater suites. While 

it avoids potential environmental impacts, it also means missing out on the unique features 

offered by overwater villas. 

Alternative Location: To reduce negative impacts, particularly seagrass loss, the suggestion 

is to position the overwater villas on the western part of the property, where an existing 

pier is located. This could potentially lessen harm to seagrass beds, though negative effects 

on water quality, marine, and terrestrial ecosystems would still exist. 

On-land villas instead of eighteen overwater villas: An alternative approach proposes 

constructing luxury beachfront villas on land, offering views, private pools, and direct beach 

access within lush garden surroundings. While this maintains a natural environment and 

provides a high-end experience, it won't  offer  the premium rates charged for overwater 

suites. 

Over-water structures: The proposed project involves building eighteen overwater villas, 

impacting existing seagrass beds.  

 

1.12 Environmental Impact & Mitigation  

The subsequent sections discuss impacts identified in the study and suggest mitigation 

measures intended to reduce or counteract notable impacts before construction, during 

construction, and throughout the operational phases of the project. 

 

 

 

 

 

 

1.12.1 Mitigation:  Pre-Construction Phase 
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Environmental 
Concerns 

Potential Pre-construction Impacts Mitigation  

Coastal 

ecosystems 

(Terrestrial  

and Seagrass) 

1. Habitat alteration 

Staging areas near the beach may 

require further  removal of coastal 

vegetation, which has already been 

partially cleared. This may contribute 

to increase runoff  and increased 

turbidity  in the inshore waters. 

1a) Avoid removing existing vegetation. 

1b) Establish buffer zones or setbacks to protect 
remaining coastal vegetation and minimise 
disturbance. 

1c) Promote the use of erosion control techniques, 
such as revegetation or erosion control mats, to 
stabilise the cleared areas and prevent further  
erosion. 

1d) Incorporate coastal garden principles in the 
development design to assist in reducing possible 
high volumes of surface runoff  into the sea. 

2. Runoff/ Stormwater management 

and Dust control  

2a) Erosion control  measures: Implement erosion 
control techniques, such as establishing vegetative 
cover or erosion control blankets, to prevent soil 
erosion in and around staging areas.  

2b) Implement dust control measures for relevant 
air emission sources, such as vehicles traversing 
paved and unpaved roads, and stockpiles. Some 
potential mitigation actions include: 

¶ Wetting of roads: Regularly wetting  the roads 
with water or using dust suppressants to minimise 
dust generation from vehicle traffic. 

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

3. Water pollution  from  pre-

construction activities 

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

Potential Pre-construction Impacts Mitigation  

4. Seagrass removal and 

fragmentation  due to pile driving 

1. Prioritise the avoidance of seagrass beds 

whenever possible by adjusting the deployment 

of the barge (e.g., placement of stabilisation 

spuds in sandy areas), crane and other heavy 

equipment. 

2. Consider alternative low-impact, 

construction methods that minimise or eliminate 

the need for pile driving (e.g., for installation of 

nearshore piles, consider using the crane from 

shore). 

3. Implement seagrass transplantation or 

restoration efforts  to offset the impacts of 

seagrass removal and promote recovery of 

seagrass habitats. (See # 2 in Construction 

Impacts/Mitigation) 
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1.12.2 Mitigation:  Construction Phase 

 

Environmental 
Concerns 

Potential Impacts During Construction Mitigation  

 

 

 

 

 

 

Coastal 
ecosystem 

(Seagrass)  

Construction:  
1) Lack of stormwater  and sediment 

control  at the construction site 

In the absence of stormwater 

management and sediment control, 

runoff  from storm events transports 

fine sediments, associated 

contaminants, and nutrients into 

coastal waters, resulting in increased 

turbidity  that can negatively impact 

water quality and contribute to 

smothering seagrass, and deteriorate 

the status of the seagrass meadows. 

This essential coastal ecosystem needs 

to be managed and protected. 

2) Damage to seagrass beds and 
seafloor during construction.  

The installation of pilings for the 

overwater structures will cause 

unavoidable loss of seagrass (~100-150 

m2) and disturb the sediments in the 

project area. This will result in turbid 

conditions which, if not mitigated, can 

decrease light availability across the 

seagrass beds, and further  contribute 

to smothering seagrass beds adjacent 

to the project site.  

The presence of a deck barge, landing 

craft, boats and other heavy 

equipment required for the installation 

of pilings poses a risk of inadvertently 

Construction: 

1a) Implement stormwater  management and 
sediment control  measures immediately. 

Install Catch Basins and Inlet Filters: Catch basins 

and inlet filters are designed to capture sediment 

and debris from stormwater runoff. They can be 

installed in parking lots, streets, and other areas 

that are exposed to stormwater. 

1b) Use pervious surfaces throughout the resort 

to minimise drainage toward the coast.  

1c) Prevent direct de-watering  into the beach 

area.   

1d) Sediment control  during the installation of 

piles (e.g., sediment curtains). 

2a) Seagrass relocation plan would call for the 
transplantation of seagrass that would otherwise 
be destroyed during piling installation (See 
Appendix 11.3).  An estimated ~100-150 m2 (to be 
confirmed during construction) of seagrass would 
have to be transplanted to designated recipient 
site(s) in the project's vicinity. 

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

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

Potential Impacts During Construction Mitigation  

damaging seagrass areas in the 

shallow inshore waters due to 

grounding or scouring of the sea floor. 

 
3) Damage to the marine flora and 

fauna resulting from  accidental 
spills.  

The presence of heavy machinery in 

coastal waters during construction 

presents a risk of fuel or oil spills over 

seagrass areas. Petroleum-based 

products can damage seagrass beds 

causing mortality due to smothering, 

fouling, poisoning, destruction of 

habitat, kill-off  of fauna that use 

seagrass beds as nursery grounds, 

contamination, and introduction of 

mutagenic substances into the 

ecosystem.   

 

3) Adaptive management strategies that ensure 

that the barges and associated equipment are 

properly anchored at depths that prevent 

scouring of the seafloor and seagrass beds. 

3a) Implement an Oil Spill Protocol to ensure 
preparedness and response capacity to oil spills1. 
Spill kits should be kept at storage sites and on 
barges, wherever there is potential for fuel spills. 

3b) Ensure that barges, boats, decks, and heavy 

equipment used during construction are in a good 

state of repair, to prevent oil, fuel, or hydraulic 

liquid leaks or spills into coastal waters and onto 

seagrass beds.  

3c) Train and sensitise work crews to the 

importance of seagrass beds and how to identify 

activities that can have deleterious effects on 

seagrass beds and associated fauna, and how to 

prevent these. 

 

                                                        

1 UNEP Oils (Hydrocarbons) https://www.unep.org/cep/oils-hydrocarbons. Accessed August 16, 2022. 

https://www.unep.org/cep/oils-hydrocarbons
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Environmental 
Concerns 

Potential Impacts During Construction Mitigation  

 

 

 

Turtles 

 
4) Loss of turtle  nesting grounds 

during Phase II of the project.  
The proposed overwater structures 

pose a risk to the existing nesting 

hawksbill population and their nesting 

habitat, during the construction and 

operational phases.  

The installation of overwater 

structures represents a permanent 

alteration of the habitat which may act 

to deter female turtles from returning 

to nest on the SDR beach. 

The presence of this equipment, along 

with the noise during operation of the 

equipment and the increased traffic  on 

the beach, has the potential to deter 

returning hawksbill turtles from 

entering the area and coming up onto 

the beach to nest. 

Any debris left  on the beach can 

become an obstacle to a nesting turtle  

while exiting or returning to the water.  

4a) Avoid construction activities on the beach 

area during breeding season (April - June) so that 

returning turtles are not deterred from returning 

to their beach. 

4b) Hawksbill Turtles are critically endangered 

and as such, every measure should be taken 

during construction to protect their habitat and 

its surroundings.  

4c) Workers need to be sensitised to the 

hawksbill turtle's  critically endangered status and 

given clear direction on what activities should be 

avoided in order not to interfere with nesting 

turtles.  

4d) Work with the White River Watershed & Ocho 

Rios Marine Park and NEPA to implement 

necessary measures to protect Hawksbill turtles 

and their breeding grounds on the SDR beach 

(i.e., remove all debris, use proper lighting).  
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Environmental 
Concerns 

Potential Impacts During Construction Mitigation  

Other fauna 

6) The proposed development 

footprint  will impact all fauna that 

actively use the area as a habitat, 

feeding and nesting grounds. 

6a) Do not remove any trees, instead integrate 

existing vegetation into the landscape. 

6b) Use of native flora  that attracts endemic 

avifauna. 

6c) A landscape plan that integrates habitat 

restoration  can minimise habitat fragmentation, 

provide feeding grounds for resident and 

migratory birds, and corridors for bats. 

6c) Develop programs for  tourists to learn about 

coastal conservation (e.g., seagrass and coral 

restoration, turtle  monitoring, learning about 

Jamaican avifauna).  

 

 

 

 

Flora  

7) The use of the two  areas for staging 

and storage is likely to negatively 

impact the ÁÒÅÁÓȭ biodiversity. It is 

possible that the action could result in 

a complete loss of existing biodiversity 

within the two  areas. This will impact 

all existing vegetation and the habitats 

they create for the local fauna that 

depend on the vegetation for food and 

habitat. 

The removal or significant modification 

of the two staging/storage areas 

would also impact the ecosystem 

services offered by the existing floral 

biodiversity. 

The intrinsic value or presence of the 

species lost would be impacted 

significantly based on the utilisation of 

the two  areas. 

¶ Negative impacts from the loss of 
specific key species. 

7a) Avoid clearcutting and development where 

possible. 

7b) To maintain some of the ecosystem services, 

the development plan should incorporate 

existing vegetation into  their  landscaping plans, 

specifically maintaining and adding native species 

to replace what was previously at the site. 

7c) The developers can add native species that 

are functional and aesthetically pleasing to 

mitigate the loss of species during development. 

7d) Areas within the site or in the vicinity of the 

site can be selected as areas to rehabilitate or 

facilitate  the planting of native key species based 

on what is estimated to have been present within 

the site prior to this and previous developments. 

7e) Replant native vegetation that may have been 

removed during construction to re-establish 

natural corridors that attract fauna (e.g., avifauna, 

bats). 
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Environmental 
Concerns 

Potential Impacts During Construction Mitigation  

¶ Ecological disruption is caused by 
the removal of some or all the 
vegetation. 

¶ Habitat degradation, fragmentation, 
or loss. 

Water Quality Increased Turbidity, potential fuel spills 

Use turbidity  screens/curtains during pile driving 

and construction; keep equipment in good state 

of repair to prevent minor spills; establish contact 

with  Coast Guard to address medium to large 

spills. 

Hydrology and 
drainage 

Site runoff  following rainfall or other 

precipitation events can carry 

sediment, nutrients, and pollutants 

from the land surface into coastal 

waters. 

Implement best management practices (BMP) 
such as:  
1. Incorporate coastal garden principles in the 

development design to assist in reducing 

possible high volumes of surface runoff  into the 

sea.  

2. Installation of rain gardens and green roofs to 
capture and absorb rainfall 

3. Use permeable pavement to allow rainwater to 

infiltrate  into the ground rather than running 

off  into nearby water bodies. 

Noise 
Increased noise levels during operation 

of heavy-duty equipment, dredging 

and pile driving. 

Communicate with neighbors regarding noise 
events. No construction activities outside 
prescribed hours.  
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Environmental 
Concerns 

Potential Impacts During Construction Mitigation  

Air Quality 

Heavy machinery during the 

construction phase to transport 

building materials will increase PM10 

levels. 

Stockpiles of building materials 

created for construction. 

1. Wet roadways to reduce PM10 levels. 

2. Use covers or tarps to prevent dust emissions 
from stockpiles of construction materials to 
reduce PM10. 

3. Ensure all vehicles working at the site are 

appropriately maintained to minimise the 

emission of soot/smoke. 

 

Need for Site management: 1. Construction site inspections: Conduct regular 

inspections of the construction site to ensure 

compliance with mitigation measures and 

identify any potential issues or areas that 

require additional control measures. 

 
2. Worker training : Provide training to 

construction workers regarding the 

importance of dust control and proper 

handling of materials to minimise fugitive 

emissions. 

 
3. Community engagement: Engage with the 

local community and provide information 

about the construction activities, potential 

impacts, and mitigation measures being 

implemented. This will help address any 

concerns and ensure transparency 

throughout  the construction process. 

Coastal 
Dynamics 

No impact  
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1.12.3 Mitigation:  Post-Construction/Operational Phase 

 

Environmental 
Concerns 

Potential Impact During Operational Phase Mitigation  

Seagrass 1) Overwater structures will limit the amount 

of photosynthetically available radiation (PAR) 

which can negatively impact the primary 

productivity of seagrass beds and the diversity 

of marine organisms that depend on the 

seagrass for food or habitat. Permanent 

shading may contribute to the post-

construction decrease in seagrass shoot 

density and cover. 

1a) Seagrass relocation and restoration 

plan close to the site may provide an 

opportunity to offset  the loss of seagrass 

from the project site. 

1b) Mitigation measures such as the 

installation of transparent materials (e.g., 

along the walkways) that allow light to 

penetrate, can be implemented to 

minimise the impact of shading on 

seagrass.  

Turtles 2) Installing overwater structures will 

permanently alter the habitat, which may 

deter female turtles from returning to nest on 

the Whitehouse beach.  

In addition to habitat alteration and 

degradation, increased noise and lights from 

the overwater structures, and increased 

number of visitors walking along the turtle 

nesting area, all represent increased threat to 

the nesting turtles, and consequently, to the 

long-term success and survival of the 

Whitehouse hawksbill turtle population. 

2a) Hawksbill Turtles are critically 

endangered and as such every measure 

should be taken during operation to 

protect their habitat and its surroundings.  

2b) Sea turtle -friendly lights  should be 

used on the buildings on the beach. 

2c) Resort staff and tourists need to be 

sensitised to the hawksbill turtle critically 

endangered status and given clear 

directions on what activities should be 

avoided to not interfere with nesting 

turtles.  

2d) Collaborate with the White River 

Watershed Committee & Ocho Rios 

Marine Park/NEPA/UWI to implement a 

long-term monitoring program for 

Hawksbill turtles, and all necessary 

measures to protect Hawksbill turtles and 
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Environmental 
Concerns 

Potential Impact During Operational Phase Mitigation  

their breeding grounds on the SDR beach. 

Water Quality 
Possible release of pollutants due to ruptured 

sewage/wastewater pipes  

Regular inspection of grey water/sewage 
drainpipes especially before and after 
storm events. Flush pipes before storm 
events. 

Hydrology and 
drainage 

Lack of Stormwater management (land): Lack 

of or improper stormwater management on 

land could direct runoff directly into coastal 

water leading to increased TSS/turbidity and 

smothering of seagrasses. 

 

 

 

 

Lack of proper stormwater management 

(overwater villas): The hard surfaces and use 

of rain gutters on overwater villas may 

potentially have negative impacts on nearby 

seagrass beds during heavy storm events 

when a large volume of freshwater enters the 

sea from rain spouts. Amid intense rainfall, 

substantial amounts of freshwater can flow 

into the sea, possibly resulting in a notable 

reduction of salinity in the nearby waters. 

Seagrass beds are sensitive to changes in 

salinity, and a sudden decrease in salinity can 

stress and damage the seagrass, potentially 

leading to mortality. In addition, rainwater 

runoff from the overwater villas could contain 

Stormwater management (land):  

1. Use of vegetated buffers throughout 

the property and along the shoreline 

to capture and filter runoff. 

2. Install rain gardens as part of 

landscaping to capture and absorb 

rainfall. 

3. Use of permeable pavement to allow 

rainwater to infiltrate into the ground 

rather than running off into nearby 

water bodies. 

4. Stormwater management (overwater 

villas): The potential negative impacts 

of rain gutters on seagrass beds during 

storm events can be mitigated by 

proper management practices and 

ensuring that any runoff is properly 

treated before release into coastal 

waters. Mitigation could include the 

use of measures to reduce the volume 

of freshwater entering the sea from 

rain spouts, such as capturing and 

storing rainwater for watering 

gardens, and ensuring that any runoff 

is properly treated before entering the 

sea. Sandals could also work to reduce 
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Environmental 
Concerns 

Potential Impact During Operational Phase Mitigation  

pollutants such as oils, chemicals, and 

wastewater that may negatively impact 

seagrass beds/fauna. These pollutants can also 

contribute to algal blooms and mortality 

events. 

the use of chemicals and other 

pollutants on the property to minimise 

the impacts of runoff on nearby 

seagrass beds and other marine 

ecosystems. 

  

Noise   No impact  

Coastal 
Dynamics 

No impact  

 
 

1.12.4 Monitoring  Plan 

The main objectives of this Environmental Monitoring Plan (See Section 8MONITORING 

PLAN) are to: 

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

Biological and Socioeconomic environment. 

Ɇ 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, and Sandals has 

been the industry leader providing luxurious accommodations for its patrons.  The Sandals 

Resorts International (SRI) group of companies intends to construct overwater suites in the 

vicinity of the boundary between Phases I and II at 3ÁÎÄÁÌȭÓ $ÕÎÎȭÓ River Mammee Bay, St. 

Ann.  

The development proposal includes 18 overwater suites, pylons and a supporting boardwalk 

carrying utility  pipes. The NEPA has requested that an Environmental Impact Assessment 

(EIA) be carried out. Appendix 1 contains the approved Terms of Reference (TOR) for the 

Environmental Impact Assessment (EIA). 

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 sufficient to capture the various land 

uses and key coastal resources.   

 

FIGURE 2-1: LOCATION SANDALS DUNNȭS RIVER OVERWATER SUITES 

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 will not be representative of extreme conditions 

associated with natural hazards. 
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2.1 Location 

Sandals $ÕÎÎȭÓ River is located at Mammee Bay in the Parish of St. Ann. The proposed 

development is located at Lot 1 Part of Mammee Bay, St. Ann, registered at volume 1542 

folio 444. The site is approximately 7 km west of Ocho Rios, 4km east of St. !ÎÎȭÓ Bay and 

2km north of Steer Town. Mammee Bay is characterised by multiple land use activities such 

as residential, resorts (including suites), commercial and offices. The eighteen overwater 

suites are part of the Sandals Mammee Phase 1 development, Formerly Jewels $ÕÎÎȭÓ River. 

This section of Mammee Bay has a cluster of resort or resort-type activities which 

compliments the proposed development. 

2.2 Need for  the Project 

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

accommodations over the water2. Overwater suites provide an idyllic accommodation with 

the ultimate ocean view, allowing visitors to immerse in the seascape without  actually being 

at sea. These amenities play a role in expanding the variety of accommodations available 

within the hospitality sector. The construction of overwater villas aims to cater to the 

substantial demand noted at Sandals $ÕÎÎȭÓ River and Sandals South Coast at White House 

and within the broader regional scope. While these sought-after destinations were 

previously accessible only by travelling great distances, their availability in the Caribbean 

offers another avenue to enhance the island's appeal. 

2.3 Profile of the Proponent 

Since 1981, Sandals Resorts International has been leading the Caribbean all-inclusive 

industry by offering guests more amenities, luxury, innovations, and choices than any other 

beach resort. Their resorts are located along some of the most sought-after beaches, 

including destinations such as Jamaica, the Bahamas, Saint Lucia, Grenada, Barbados, 

Antigua, Curaçao, and Turks & Caicos. From the most enchanting couples-only retreats to 

exhilarating family vacations, 3ÁÎÄÁÌÓȭ all-inclusive resorts are driven by a shared vision: an 

unwavering commitment to excellence and a pledge to surpass expectations. 

                                                        

2 https://www.overwatersuites.net/overwater-suites-in-the-caribbean 

 

https://www.overwatersuites.net/overwater-suites-in-the-caribbean
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2.4 Need for  the EIA 

The proposed development is located within the boundaries of the Ocho Rios Marine Park 

Protected Area (ORMPPA) in the vicinity of two  dive sites identified in the Draft Zoning Plan3 

(Figure 2-2). The site's location falls within a broader area proposed for designation as a 

conservation zone in the draft  zoning plan (Figure 2-3).  

 

FIGURE 2-2: THE PROPOSED DEVELOPMENT IS LOCATED WITHIN THE BOUNDARIES OF THE OCHO RIOS MARINE PARK 

PROTECTED AREA (ORMPPA)  

                                                        

3 National Environment and Planning Agency, Draft Ocho Rios Marine Park Protected Area Zoning Plan 2015-2020.     

   January 2015. 
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FIGURE 2-3: ORMPPA DRAFT ZONING PLAN 

The extent of the seagrass in the project footprint  represents an area covering ~4.1 ha 

(41,000 m2). It is estimated that ~0.14 ha of seagrass  will be impacted directly during the 

piling installation and the overwater suites construction. Additionally, there will be indirect 

impacts due to shading and other consequences linked to overwater structures during the 

operational period. 

3 LEGISLATION AND REGULATORY CONSIDERATION 

There are 13 legal instruments, 4 Policy Initiatives and 9 International Conventions relevant 

to this project (Error! Not a valid bookmark self-reference.).  

The Natural Resources Conservation Authority (NRCA) Act is the primary legislation 

providing the regulatory framework for activities affecting the environment. The 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. 
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Other Legal instruments include the Town and Country Planning Act, Town and Country 

Planning (St. Ann Parish) Confirmed Development Order, National Solid Waste Management 

Act, the Port Authority Act and the Parish Councils Building Act. Policy Initiatives of 

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

Beds and the Wetlands Policy. 

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)  

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

2010  

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

¶ Convention on Biological Diversity 1993 

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

the Wider Caribbean Region (Oil Spills Protocol 1986) 

 



 
 

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 Port and Harbour facility will need to 

apply for a beach licence. 

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  

Fishing Industry Act 1975 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 reservation 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. Ann 
Municipal 
Corporation 
(SAMC) 

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

SAMC   

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

order to safeguard public health. The Act 

provides the legal and institutional framework 

for ensuring that solid waste materials are 

collected, stored, transported, recycled, 

reused or disposed of, in an environmentally 

sound manner and enhancing public 

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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Natural Resources 
Conservation  (Ocho Rios 
Marine Park Protected 
Area) Order (No. 117 of 
1999). 

NEPA/NRCA 

Declares and provides geographic delineation of 

the Ocho Rios Marine Park Protected Area 

(ORMPPA) 

The proposed location of the development is 

within the boundaries of the ORMPPA. 

Natural Resources 
Conservation 
(Wastewater and Sludge) 
Regulations 2013 

NEPA 

Legal framework for the permitting and licencing  

of wastewater treatment plants and discharge of 

effluent 

The development will include arrangements 

for disposal of sewage   

The Building Act 2016 
 St. Ann 
Municipal 
Corporation 

Regulates the carrying out of construction within 

St. Ann parish. 

Applications for construction must be made 

to the KSAMC 

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 (Phase 1B - restaurant) 

Town and Country 
Planning Act 1958; St. 
Ann Parish Confirmed 
Development Order 2000 

TCPA/NEPA 

Makes provision for the orderly and 

progressive development of land, cities, towns 

and other areas whether urban or rural.  

The development will conform to 

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 

marine turtlesȭ habitat. 
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National Strategy and 

Action Plan on Biological 

Diversity in Jamaica 

(NBSAP) 2016-2021 
Ministry of 

Economic 

Growth and Job 

Creation 

Involves comprehensive biodiversity strategies 

and plans to contribute to conservation of 

Jamaica's 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. 

The Project site is located within the 

ORMPPA 

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 natural and cultural 

heritage  

The project area is a part of the ORMPPA 

Revised draft  Ocho Rios 

Marine Park Protected 

Area Zoning Plan 2015-

2020  
 NEPA 

 The zoning plan defines the ȰÌÉÍÉÔÓ of 

acceptable ÕÓÅȱ and the types of 

developments and activities that can and/or 

cannot occur in each zone. It rationalises and 

regulates the use of the protected area and its 

resources, defining where activities can be 

undertaken and how to achieve the ÁÒÅÁȭÓ 

management objectives. 

 The proposed project lies within the 

southwest corner the ORMPPA  
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Planning Guideline ɀ 

Overwater Structures 

01/2016 

 

Ȱ!ÌÌ potential developments will require an 

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 Authority ɉ.%0!ɊȱȢ 

 

 

 

These guidelines apply to structures that 

are Ȱ×ÈÏÌÅ constructed unit suspended 

above the surface of a water 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. 

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 
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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 ORMPPA 

World Heritage 

Convention 1975 

JNHT 

Forms links concepts of nature conservation and 

the preservation of cultural properties in a single 

document, recognising the way in which people 

interact with nature, and the fundamental need to 

preserve the balance between the two.  

Only site in Jamaica is Blue and John Crow 

Mountains 



 
 

4 PROJECT DESCRIPTION 

The construction of the eighteen overwater suites is a component of the Phase I 

development of Sandals $ÕÎÎȭÓ River.   

4.1 History of the Project 

Sandals acquired the Jewels $ÕÎÎȭÓ River property in 2020 and has subsequently been 

working to renovate and expand the facilities to ensure that it meets the standard for which 

Sandals is known.  In addition, Sandals acquired the neighbouring property (phase II), 

creating the potential for additional enhancements and expansions to $ÕÎÎȭÓ River Hotel 

offerings.  Sandals $ÕÎÎȭÓ River (SDR) received an Environmental Permit from the National 

Environment and Planning Agency (NEPA) on November 11, 2021, allowing for establishing 

and operating a hotel and resort complex comprising 51 rooms or more. 

4.2 Objective and Rationale for  the Project 

The project's objective is to provide additional hotel rooms (283, featuring 18 overwater 

villas) and integrate upscale restaurants and guest amenities to meet the expectations of a 

5-star resort; the overwater suites are part of this plan. A more extensive development 

project has been proposed for the landward section of the site. An application for separate 

planning consent for "Sandals $ÕÎÎȭÓ River Phase 2" has been submitted. 

Phase 1 is presently in the construction phase and is approaching completion. Sandals is 

proposing the addition of Over Water Suites (OWS) to enhance the guest experience and 

provide unique vacation opportunities. The proposed Overwater Suites would be situated 

near the boundary of Phases 1 and 2 and have a similar design to those currently in use at the 

Sandals Montego Bay and Whitehouse Resorts. 

The total area of the site: 

¶ Phase 1- 81,898.23 square metres (20 acres 38 perches) 

¶ Phase 2 - 60,720.97 square metres (15 acres) 

¶ Total - 142,619.2 square metres (35 acres 38 perches) 

 

  



 
 

4.3 Overall Master Plan for  the site  & Site Layout Pan 

The site master plan is shown in Figure 4-1  

PHASE 1 
PHASE 2 

Figure 4-1: Site Plan ɀ Phase 1 & 2  
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4.4 Comprehensive Description of all components and the various design elements of the project 

It is proposed to construct 18 overwater suites (Figure 4-2). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 4-2: SITE PLAN: OVERWATER SUITES (DETAILED DRAWINGS ARE SHOWN IN ANNEX 1.) 



 
 

4.5 Expected project components and alternatives that may be considered by the 
developer 

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.  

4.6 Schematic Plans 

SEE ANNEX 1. 

4.7 Details of proposed access  

The project site will be accessed using the Phase 1 site entrance. The staging/storage site will 

be located approximately 150ft from the highwater mark; access to the works will be via 

barge(s), flat-bottomed landing service craft and along the groin constructed during Phase 1. 

4.8 Details of infrastructure development  

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

compactor, and a licensed waste management company will handle their 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 Phase 1 water treatment 

plant, which is presently under construction, 

Solid garbage 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.   

 

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 the compactor before being taken off property. 
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4.9 Details for the provision of utilities 

¶ The daily demand for potable water is 400 litres/room/day. The source of Potable Water 

is NWC & abstraction of water from Roaring River, which will be treated before use. 

Percentage supplied by NWC is 60%, with the remaining 40% abstracted from the river. 

The water abstracted will not exceed 2000 m3/day, according to licence #A2021/37 

(Water Resources Authority Licence to Abstract and Use Water). The water treatment 

plant will produce purified water, not exceeding 833m3/day (Permit #2022-06017-

EP00194). 

¶ Source of Electricity ɀ Jamaica Public Service 

4.10 Description of raw material inputs  

Steel will be sourced from overseas and imported as required. Hardwood will be sourced 

from locally available vendors or imported directly from overseas using companies that have 

an extraction license and are ECO friendly with replacement programs in place.  

4.11 Detailed description of construction methodology, works and duration 

The construction of OWS is scheduled to start in late 2023 and will take approximately 18 

months to complete.  

The water depths around the planned overwater suites range from 2 to 3 meters providing 

ample clearance for a barge with a 1-meter draught. The proposed route for the barge, 

depicted by the yellow line in Figure 4-3, aligns with the path used by tour boats and 

catamarans visiting the neighboring RIU Hotel site. This route allows the barge to be 

positioned in deeper sandy areas, thereby preventing any potential damage to the seagrass 

beds. 
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FIGURE 4-3: PROPOSED ROUTE FOR THE BARGE 

The construction of foundations (piles) and the substructure framework will be carried out 

using a barge equipped with a 100-ton crane. The construction components will be supplied 

to the barge from the designated staging area (see Section 4.7). Construction material will 

be transported to the barge either by hand or by using a landing craft vessel from the beach 

located east of the site.  

In cases where pile work is shallower than 2 meters and extends towards the shoreline, the 

work will be supported by a crane deployed from shore rather than relying on the barge. 

This alternative approach allows for more flexibility and adaptability in conducting the pile 

work closer to the shoreline. 

The foundation piles will be installed using the Vibro driving method. Additionally, the crane 

on the barge will be used to lift and position timber and steel components into their 

designated locations. Once the sub-structure is complete, the structure will be erected, and 

decking placed by hand using hardwood and stainless-steel fixings. The structure will be clad 

in insulated wall framed construction and interior finishes as outlined in the application. The 

construction process will adhere to traditional methods, focusing on responsible waste 

management. Significant care will be taken to avoid any dispersal of debris into the ocean. 

Instead, construction waste will be carefully transported ashore twice daily for safe disposal 
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in designated facilities. This approach ensures the environmentally conscious handling of 

construction waste throughout the project. 

4.12 Risk Analysis 

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

down 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. 

4.13 Waste Management Plan  

Waste management will be as follows:  

¶ Effluent will be pumped ashore to a lift station and treated in the phase one Waste 

Water Plan; 

¶ Organic garbage and traditional garbage will be 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 figures for waste disposal will be used for the main rooms as these 

suites are not expected to produce any more or less than a standard rate  

¶ 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.  

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

4.14 Details of equipment and machinery to be involved,  

¶ Up to 2 number 1000t barges with 100T cranes mounted on them  

¶ 1 landing craft 100T  

¶ 3 service craft (small boats)  

¶ Small power tools generally battery type  

¶ 1 70T crane on shore to lift and organise staging areas 

¶ 1 JCB 560 type teleporter  

¶ Mains power and water will be utilised  

¶ 1 JCB 330 type excavator (tracked) to keep staging areas usable  

¶ Trucks various including but not limited to 1t pickups, 10t flat beds and 20yds dump 

trucks  

¶ One (1) 10t Vibro roller for staging area and access to the beach  
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4.15 Project Phasing 

See Figure 4-4.  

4.16 Post-Construction Monitoring  Plan 

The Sandals maintenance team will monitor all post-construction works and ensure that 

all deficiencies are resolved as they occur.  The monitoring plan is presented in Section 8.  

 

 

 



 
 

                 FIGURE 4-4: PROJECT SCHEDULE 

 



 
 

5 DESCRIPTION OF THE ENVIRONMENT 

The study area is located along the northern coast of Jamaica, facing north toward the 

Caribbean Sea (Figure 5-1ɊȢ 4ÈÅ 3ÁÎÄÁÌÓ $ÕÎÎȭÓ 2ÉÖÅÒ ÒÅÓÏÒÔ ÉÓ ÌÏÃÁÔÅÄ ÁÔ -ÁÍÍÅÅ "ÁÙȟ 

approximately 8km west of Ocho Rios, 26 km west of the Ian Fleming International Airport, 

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

South Highway. 

 

FIGURE 5-1: SANDALS DUNNȭS RIVER - LOCATION 

 

The project site is located leeward of a prominent reef crest. The reef is roughly 1200 m long 

and about 300 m from the shoreline. Wave breaking over the reef and subsequent height 

reduction landward are apparent from the aerial photo (Figure 5-2). The waves seaward of 

the reef are much higher than those landward. The Sandals overwater suites are located 

landward of the reef crest and, therefore, are well protected by the long and continuous 

reef. 

 



78 

 

 

FIGURE 5-2: THE PROJECT AREA IS LOCATED LEEWARD OF THE REEF CREST. 

 

5.1 Physical Environment 

5.1.1 Water Quality 

Baseline water quality was evaluated during the wet and dry seasons on June 28, 2022 and 

January 31, 2023 respectively, to determine the following parameters: 

¶ Turbidity  

¶ Dissolved Oxygen  

¶ pH 

¶ Temperature 

¶ Nutrients (Nitrates and Phosphates)  

¶ Faecal Coliform  

¶ Salinity 
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¶ Biological Oxygen Demand (BOD) 

In addition, baseline water quality was assessed using secondary data from NEPA and Smith 

Warner for sites close to the project area namely, Riu, Mammee Bay Beach East and 

Mammee Bay just east of the project site. 

Sample analyses were carried out by the Scientific Research Council (SRC) and the NWC 

Laboratory in Montego Bay. Water quality methods are summarised in Table 5-1. 

TABLE 5-1: SUMMARY OF WATER QUALITY METHODS 

 

 

Samples were collected from five sampling sites to reflect background conditions (outside 

the reef) and baseline conditions within the footprint  of the proposed suites (Figure 5-3).  

 

Parameter Method

Field Analysis

Dissolved Oxygen YSI Meter

Turbidity Horiba Water Quality Checker U-10

pH
Horiba Water Quality CheckerU-10

(Glass Electrode)

Depth Speedtech Portable Depth Sounder

Lab Analysis

Fecal Coliform
9222 D. Fecal Coliform Membrane

Filter Procedure

Nitrates
Colourimetric Cadmium Reduction

353.2

Ortho-phosphate
Colourimetric AscorbicAcid Method

365.1
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FIGURE 5-3: WATER QUALITY SAMPLING SITES 

 

Sampling sites established by TEM for this project are identified by the position relative to 

the existing jetty in the footprint  of the proposed overwater cottages (Table 5-2). 
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TABLE 5-2:  WATER SAMPLING SITES 

 

Results from the water quality sampling were compared to local and international water 

quality standards.    

There is no salinity standard, so the levels determined are compared to levels generated by 

NOAA using .!3!ȭÓ Soil Moisture Active Passive (SMAP) data (NOAA). The NOAA reference 

site is shown in Figure 5-4. 

 

 

FIGURE 5-4: NOAA REFERENCE SITE. 

N W

WQ1 T 18.43351 -77.16120
Background 

(Reef)

WQ1 B

WQ2 T 18.43235 -77.162467Jetty N

WQ2 B

WQ3 T 18.43144 -77.161618Jetty SE

WQ3 B

WQ4 T 18.43083 -77.162366Jetty S

WQ4 B

WQ5 T 18.43101 -77.162615Jetty SW 1

WQ5 B

WQ6 T 18.43115 -77.162906Jetty SW 2

WQ6 B

Coordinates (DD)Sample 

ID
 Description
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5.1.1.1 Water Quality Results ɀ Wet Season (June 28, 2022) 

Water sampling was conducted on Tuesday, June 28 from a skiff between 08:09 and 09:24 

hours. Water quality data (wet season) are summarised in Table 5-3. 

Dissolved oxygen (DO) levels ranged from 4.1mg/l to 6.6mg/l for all sites. The lowest reading 

was determined at the bottom  of the water column at the Jetty N (WQ2B), where at the 

surface (WQT) DO was 4.8mg/l. The highest level was determined at WQ3B (Jetty NE at the 

bottom  of the water column) where at the surface (WT3T) DO was 5.6mg/l. At the 

background site over the reef, DO was 4.8mg/l at the surface (WQ1T) and 5.6mg/l at the 

bottom  of the water column (WQ1B). At the Jetty S (WQ4T) DO was 5.8mg/l and at the 

JettSW1 (WQ5T) and Jetty SW2 at the surface (WQ6T) DO was uniform at 5.4mg/l. At all 

other sites DO was in the narrow range of 5.4mg/l to 5.8mg/l. All levels indicated a saturation 

level of >75% and were better than the marine standard of 4.8mg/l. 

Biological oxygen demand (BOD) levels ranged from .29mg/l to .62mg/l. The highest level 

observed was for the sample collected closest to shore at the Jetty SW2 (WQ6t). These 

levels were all lower than the NRCA interim standard for marine waters. 

Salinity was in the range of 33ppt to 34.9ppt. Salinity was highest at WQ1T (background site 

over the reef at the top of the water column) while at the bottom  of the water column 

(WQ1B) salinity was 34.6ppt. At WQ2T (Jetty N surface), salinity was 34.6ppt while at WQ2 

(Jetty N bottom  of the water column) salinity was 34.6ppt. These levels are comparable to 

the level of 35.6ppt generated by SMAP for the reference NOAA site (NOAA 2020). 

pH ranged from 7.8 to 8.2 at all sites. The lowest value was determined at the background 

site, at the bottom  of the water column (WQ1B), where at the surface (WQ1T), the pH was 

8.1. Within the proposed development footprint , pH was in the narrow range of 8.1 to 8.2. 

These levels are comparable to those quoted by Caribbean Sea sources (NOAA 2020). 

Water temperature ranged from 28.7oC to 30oC. These levels were comparable to those 

quoted for Caribbean waters (UWI 2020). 

Turbidity levels ranged from 0 - 4 NTU at all sites. At WQ1 (background site) turbidity  was 0 

NTU at the surface and bottom  of the water column. At WQ2T (Jetty N at the surface) 

turbidity  was 1NTU while at WQ2B (Jetty N at the bottom),  turbidity  was 0 NTU. At WQ3T 

(Jetty SE at the surface) turbidity  was 1 NTU while at WQ3B (Jetty SE at the bottom)  

turbidity  was 4NTU. At all other sites WQ4T, WQ5T, WQ6T/WQ6B (Jetty S, SW1, and SW2 

respectively), turbidity  was 1NTU. 
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Nitrate (NO3) as N levels reported by the lab for all sites were <.005 mg/l, however, 

comparison to the NRCA standard, which is .014mg/l, is not possible.   

Phosphate (o-PO4- -) as P levels reported by the lab were <.3 mg/l at all sites. However, a 

comparison to the NRCA standard, which is .003mg/l, is not possible.   

Faecal Coliform levels were 23 MPN/100ml at all sites. These levels were within the WHO 

guideline value for coastal waters and well below the Government of Jamaica, Ministry of 

Health, EHU, guideline value of 100MPN. The WHO guideline value indicates a range below 

the NOAEL with less than 1% GI illness risk. 

5.1.1.2 Water Quality Results ɀ Dry Season (January 31, 2023) 

Sampling commenced at 08:40 hours and ended at 10:15 hours. The sea was choppy, and 

there was a strong northeast wind. Water sampling was carried out on Tuesday, January 31, 

2023, from a skiff.  Water quality data (dry season) are summarised in Table 5-3. Depths at 

the sampling sites were between 3.80m and 1.80m. The deepest site (3.80m) was WQ2B 

(Jetty N), while the shallowest site was WQ5B (Jetty SW1). The depth at the background site 

(WQ1B) was 2.60m deep. 

Dissolved oxygen (DO) levels were in the range of Dissolved oxygen levels were in the range 

4.9mg/l to 5.6mg/l for all sites. The lowest reading was determined at the top of the water 

column at the Jetty SW1T, where at the bottom , SW1B DO was 5.2mg/l.  The highest level 

was determined at the background site over the reef, where DO5.6mg/l.  All levels indicated 

a saturation level of >73% and were better than the marine standard of 4.8 mg/l. These levels 

were within the EPA standard for marine water. 

Biological oxygen demand (BOD) levels were determined to be in the range of .3mg/l to 

1.5mg/l. The highest level was determined for the sample collected closest to shore at the 

Jetty SW2 (WQ6). This level was slightly higher than the NEPA standard. BOD was lowest at 

the background site. 

pH was in the range 7.9 to 8.0 for all sites. The lowest value was determined at the 

background site while t all other sites pH was 8.0. These values were within the NEPA 

standard. These levels are comparable to levels quoted by sources from the Caribbean Sea 

(NOAA 2020). 



 
 

TABLE 5-3: WATER QUALITY- WET SEASON JUNE 28, 2022 

 

 

(1) - NOAA Coast Watch Sea Surface Salinity - Near Real Time - SMAP 2022   

 

     

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

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

(3) - https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification. Last updated April 1, 2020 
   

  (4) - WHO guideline for recreational water 2003 
    

 
     

   

 

N W

WQ1 T 18.43351 -77.16120
Background 

(Reef) 0809 34.9 0 28.7 8.1 4.8 6.4 75 <0.005 <0.3 0.43 23

WQ1 B 2.30 34.6 0 29.1 7.8 5.6 6.3 88 <0.005 <0.3

WQ2 T 18.43235 -77.162467Jetty N 0850 34.6 1 29.5 8.1 4.8 6.3 76 <0.005 <0.3 0.29 23

WQ2 B 2.90 34.7 0 29.4 8.0 4.1 6.3 65 <0.005 <0.3

WQ3 T 18.43144 -77.161618Jetty SE 0910 34.7 1 29.8 8.1 5.6 6.3 89 <0.005 <0.3 0.27 23

WQ3 B 3.50 34.5 4 29.1 8.2 6.6 6.3 103 <0.005 <0.3

WQ4 T 18.43083 -77.162366Jetty S 0917 33.9 1 29.8 8.2 5.8 6.3 93 <0.005 <0.3 0.56 23

WQ4 B 1.40 <0.005 <0.3

WQ5 T 18.43101 -77.162615Jetty SW 1 0920 33.0 1 30.0 8.2 5.4 6.3 86 <0.005 <0.3 0.35 23

WQ5 B 1.40 <0.005 <0.3

WQ6 T 18.43115 -77.162906Jetty SW 2 0924 33.9 1 29.9 8.2 5.4 6.3 86 <0.005 <0.3 0.62 23

WQ6 B 1.90 34.6 1 29.9 8.2 5.6 6.3 89 <0.005 <0.3

STD/REF 35.6(1) 29.6(2) 8.1(3)
4.8(4) 0.014(4)

0.003(4) 1.16(4) <40(4)

N p BOD
FC 

(MPN)

Turb 

(NTU)

TEMP 

(ºC)
pH

DO 

(mg/L)
DOsat %Sat

SAL 

(ppt)

Sample 

ID

Coordinates (DD)
 Description

Time 

of Day

Depth 

(m)

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


 
 

Water temperature was in the narrow range 22.6oC to 24.8oC. These levels were 

cooler than those quoted typically for Caribbean waters (UWI 2020) and would be 

attributed  to the generally cool and windy conditions that prevailed at the time of 

sampling. 

Turbidity levels were in the range 2 - 10 NTU for all sites. Turbidity was highest at 

SDR5 and SDR6 Jetty SW1 and SW2. The lower values were determined offshore 

quite likely due to wave action which stirred the shallower waters re-suspending fine 

material. At the Jetty South Top (WQ4T) and Bottom (WQ4B) turbidity  was 5NTU and 

6NTU respectively. At all other sites WQ 1 to WQ3 turbidity  was in the narrow range 2 

- 3 NTU. 

Nitrate (NO3) as N was determined to be in the range .023mg/l to .043mg/l. The 

highest level encountered was for the background site which was almost twice as 

high as at the other sites. At all other sites nitrate was in the narrow range 0.027mg/l 

to 0.029mg/l. These levels all exceeded the NEPA interim standard. 

Phosphate (o-PO4- -) as P levels were reported by the lab in the range .001mg/l to 

.003mg/l. The highest level was determined for the sample taken at the background 

site at the bottom  of the water column (WQ1B) where at the surface phosphorus was 

.001mg/l. Phosphorus levels were generally below the NEPA standard at all sites. 

5.1.1.3 Water Quality Results - Wet Season Dry Season Comparison 

 Dissolved oxygen levels tended to be higher at the sampling sites during the wet 

season with the exception of Station 2T where the DO level was below the standard. 

Otherwise, DO was better than the standard and was generally higher during the wet 

season (Figure 5-5).   
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FIGURE 5-5: DISSOLVED OXYGEN WET & DRY SEASON 

Salinity was generally lower during the wet season than during the dry season. On 

both occasions, salinity was highest at the background site over the reef (Figure 5-6). 

The lower levels nearer to shore are consistent with the expected influence of land 

based fresh water inputs on nearshore water quality.  

 

FIGURE 5-6: SALINITY WET & DRY SEASON 

Turbidity was generally lower at all sites during the wet season except for 3B where 

turbidity was slightly higher (4NTU) compared to (2NTU) during the dry season 

(Figure 5-7). The higher turbidity during the dry season sampling was attributed to 

the windy conditions that prevailed at the time of sampling which had a profound 

effect nearshore, quite likely re-suspend sediment that would have run off from the 

Phase 1 construction.  
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TABLE 5-4: WATER QUALITY- DRY SEASON JANUARY 21, 2023 

 

 

 

 

 

 

 

  

N W

SDR WQ1 T 18.43351 -77.16120
Background 

(Reef) 0840 20.5 2 22.6 7.9 5.61 7.68 73 0.043 0.001 3 0.3 <2

SDR WQ1 B 2.60 0.027 0.003 5

SDR WQ2 T 18.43235 -77.16247Jetty N 0850 39.9 2 24.7 8.0 5.37 6.6 81 0.023 0.001 1 1.1 <2

SDR WQ2 B 3.80 39.9 2 24.6 8.0 5.56 6.6 84 0.000 0

SDR WQ3 T 18.43144 -77.16162Jetty SE 0910 39.4 3 24.8 8.0 5.05 6.6 76 0.027 0.001 8 0.3 <2

SDR WQ3 B 2.70 39.8 2 24.7 8.0 5.44 6.6 82 0.000 0

SDR WQ4 T 18.43083 -77.16237Jetty S 0930 39.8 5 24.5 8.0 5.01 6.6 75 0.027 0.001 6 Җ0.1 <2

SDR WQ4 B 2.30 39.6 6 24.5 8.0 4.90 6.7 0.000 0

SDR WQ5 T 18.43101 -77.16262Jetty SW 1 1000 39.5 10 24.7 8.0 4.89 6.6 74 0.029 0.001 11 0.8 <2

SDR WQ5 B 1.80 39.8 10 24.5 8.0 5.21 6.6 0.000 0

SDR WQ6 T 18.43115 -77.16291Jetty SW 2 1015 39.6 10 24.6 8.0 5.09 6.6 77 0.029 0.001 9 1.5 <2

SDR WQ6 B 2.80 39.6 10 24.7 8.0 5.14 6.6 78 0.000 0

STD/REF 35.6(1) 29.6(2) 8.1(3)
4.8(4) 0.014(4)

0.003(4) 1.16(4) <40(4)

FC 

(MPN)
DOsat %Sat N P BODTSS

SAL 

(ppt)

Turb 

(NTU)

DO 

(mg/L)
pH

TEMP 

(ºC)

Coordinates (DD)
Sample ID  Description Time

Depth 

(m)
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FIGURE 5-7: TURBIDITY WET & DRY SEASON 

Temperature was 2oC - 3oC cooler during the dry season compared to the wet season (Figure 

5-8). This was largely attributed  to the general cool conditions during the dry season 

sampling occasion caused by the strong north-east h wind that prevailed. 

 

 

FIGURE 5-8: TEMPERATURE - WET & DRY SEASONS 
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pH was generally higher during the wet season with the exception of the background site at 

the bottom of the water column (1B) where pH was 7.8 (Figure 5-9). Otherwise pH was in 

the narrow range 8.0 to 8.2 for the wet season. For the dry season pH was more uniform 

with the exception of the background site where pH was 7.9. At all other sites during the dry 

season pH was 8.0. These levels are slightly below the global of 8.1 (NOAA 2010). 

 

 

FIGURE 5-9: PH - WET & DRY SEASONS 

 

Faecal coliform was higher (23MPN) at all sites during the wet season sampling occasion 

though well within the WHO guideline value of 40MPN. During the dry season, faecal 

coliform was undetected at all sites (Figure 5-10). The higher levels during the wet season 

would be consistent with  the greater land-based inputs to the coastal waters. The converse 

is expected during the dry season for which, samples taken had no detectable faecal 

coliform.    
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FIGURE 5-10: FAECAL COLIFORM - WET & DRY SEASONS 

 

Biological oxygen demand (BOD) was low and within the NEPA standard for the 

background site (WQ 1T). It was generally lower at most sites for the samples collected 

during the wet season (Figure 5-11). The exception was 4T where BOD was .56mg/l for the 

wet season but undetected in the dry season. It was of note that the higher values were 

generally determined for samples taken nearer to shore at WQ 5T and WQ 6T. The exception 

was WQ 2T where BOD was 1.1mg/l for the dry season and .3mg/l for the wet season 

sampling.     
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FIGURE 5-11: BOD - WET & DRY SEASONS 

Additional dry season data4 was obtained from work carried out by SWIL in the dry season at 

a similar location to WQ4, identified as MB1. At site MB1 the pH was alkaline (8.03 and 8.13) 

for both occasions as was the pH in 2023. This compares to a pH range of 7.9 to 8.0 at all 

sites monitored by TEM for both wet and dry seasons. The BOD readings indicated in the 

SWIL 2021 report was between 1.1 and 1.7 mg O2/L which was at the standard level and 

greater than the NRCA standard respectively. This is in contrast to the lower BOD at WQ4, 

2023 ɉЃΡȢΣ mg/L to 1.5mg/l) for the wet and dry seasons. Nitrogen nitrate was determined to 

be 0.18 mg/L and .36mg/l by SWIL compared to a range of <.005mg/l for the wet season and 

for the dry season 0.023mg/l and 0.043 mg/l for this study. These values exceed the NRCA N-

NO3 standard for marine waters. P-PO4 levels determined by SWIL 2021 were 0.02 mg/L and 

<.01mg/l. These levels compare to levels of 0.001 mg/l to 0.003 for the dry season and <0.3 

for the wet season. The wet season detection limits for the TEMN sampling prevents 

comparison with the NRCA standards. Faecal coliform readings from the SWIL 2021 report 

were <1.8 MPN/100ml. These levels compare to results for this study of 23MPN for the wet 

season at all sites and a range of <2 for the dry season at all sites for this study. These levels 

are within the WHO standard for recreational waters.     

                                                        

4 Smith Warner International Ltd. Coastal Engineering Input, For The Design And Analysis Of Proposed 

Overwater Suites at Mammee Bay, St. Ann, Jamaica Prepared for Sandals Resorts International September 17, 

2021. 

 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1T 2T 3T 4T 5T 6T

m
g

/l
 

Station ID: T - Top; B- Bottom 

WET MG/L

DRY MG/L

STD



  

92 
 

5.1.1.4 Water Quality Results ɀ Secondary Data 

Secondary data was reported for site relatively close to the project site as follows: 

NEPA:  

¶ Riu Beach 

¶ Mammee Bay Beach East 

Smith Warner: 

¶ MB 1 

(See Figure 5-12) 

 

FIGURE 5-12: LOCATION OF WQ SITES ANALYSED, WHICH INCLUDE RIU AND MAMMEE BAY EAST BEACH (NEPA), 
SANDALS DUNNȭS RIVER (WQ1-WQ6) AND MB1, MAMMEE BAY (SWIL) 
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DRY SEASON RIU BEACH (NEPA) 

 

During the Dry season at RIU Beach (Table 5-5) the pH was slightly alkaline at 7.92 (one 

reading). The BOD readings ranged from 0.07 mg/l to 1.92 mg/l and averaged 0.838 mg/l ± 

0.777. The Nitrate as N concentration varied from 0.005 to 0.062 mg/l and averaged 0.033 ± 

0.029 mg/l. N levels exceeded the standard on two  occasions. The Phosphate as P levels  

TABLE 5-5: NATIONAL ENVIRONMENT AND PLANNING AGENCY AMBIENT WATER QUALITY MONITORING DATA FOR 

MAMMEE BAY ST. ANN (2018-2020), DRY SEASON, RIU BEACH 

 

ranged from <0.001 to 0.04 mg/l and exceeded the draft  NEPA ambient water quality 

standard on all occasions except one, on January 21, 2018. Faecal coliform ranged from 2 

MPN/100ml to 33 MPN/100ml and averaged 17.5MPN/100ml ± 13.4 MPN/100ml. Faecal 

coliform levels were within the WHO guideline. There was only one temperature reading 

taken on January 31, 2018 and this was 29.3 °C which was typical of Caribbean waters (UWI 

2020). A single turbidity  reading on March 18, 2019, was 1.65 NTU.  

DRY SEASON MAMMEE BAY BEACH EAST (NEPA) 

At the Mammee Bay East NEPA site, data for one to two  sampling occasions, January 31, 

2018 and February 10, 2020, were available for the parameters of interest. During the dry 

season at Mammee Bay Beach East (Table 5-6) the single pH reading taken on January 31, 

2018 was slightly alkaline at 7.82. The BOD recorded was 0.5 mg/l and 1.46 mg/L and 

averaged 0.98 ± 0.679 mg/l. Phosphate as P levels were 0.008 mg/l and 0.012 mg/l and 

averaged 0.01 ± 0.002 mg/l. On both sampling occasions on January 31, 2018 and February 10, 

phosphorus levels exceeded the National ambient water quality standard. Nitrate levels as N 

were 0.08 mg/l and 0.103 mg/l and averaged 0.091 ± 0.016 mg/l. N levels exceeded the 

standard on both sapling occasions. BOD was 1.46 mg/l and 0.50 mg/l and averaged 0.98 ± 

0.679 mg/l. BOD was within the standard on January 31, 2018 but was in exceedence on 

February 10, 2020. On both sampling occasions, faecal coliform determined was 4.5  

N W

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

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

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

RIU Beach 18.43288 -77.166292/10/2020 0.012 0.053 1.92 33

AVG 0.033 0.838 17.500 359.333 0.000 7.920 29.300 1.650

STD DEV 0.029 0.777 13.429 131.535 0.000

MIN <0.003 0.005 0.070 2.000 210.000 0.000 7.920 29.300 1.650

MAX 0.121 0.062 1.920 33.000 458.000 0.000 7.920 29.300 1.650

Standards 0.003(5) 0.014(5) 1.16(5) <40 (4) 8.1(3) 29.6 (2)

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

(4) - WHO guideline for recreational water 2003

(3) - https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification. Last updated April 1, 2020

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

FC (MPN)
TSS 

(mg/l)
TDS (mg/l) pH TEMP (ºC)

Coordinates (DD)  P

(mg/l)

LOCATION
N(mg/l)DATE

BOD 

(mg/l)
Turb (NTU)
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TABLE 5-6: NATIONAL ENVIRONMENT AND PLANNING AGENCY AMBIENT WATER QUALITY MONITORING DATA FOR 

MAMMEE BAY ST. ANN (2018-2020), DRY SEASON, MAMMEE BAY EAST BEACH 

 

MPN/100ml and 31 MPN/100ml, averaging 17.75 ± 18.738 MPN/100ml. These levels of faecal 

coliform were within the WHO guideline. The single temperature measurement of 29.2°C 

was typical of Caribbean coastal waters. 

WET SEASON RIU BEACH (NEPA) 

During the wet season at RIU Beach the pH was alkaline and ranged from 8.00 to 8.49              

(Table 5-7). The minimum BOD was 0.78 mg/l, and the maximum was 1.29 mg/l and averaged  

TABLE 5-7: NATIONAL ENVIRONMENT AND PLANNING AGENCY AMBIENT WATER QUALITY MONITORING DATA FOR 

MAMMEE BAY ST. ANN (2018-2020), WET SEASON, RIU BEACH 

 

1.035 ± 0.213. For the majority of sampling occasions the BOD did not exceed the water 

quality standard. The phosphate - P levels ranged from <0.001 mg/l to 0.083 mg/l exceeding 

the standard on all except two  occasions. The nitrate as N levels ranged from 0.002 mg/l to 

0.042 mg/l and averaged 0.03 mg/l ± 0.02 mg/l. The nitrate values exceeded the standard for 

N W

Mammee Bay Beach East 18.42683 -77.15950 1/31/2018 0.008 0.103 0.50 31.0 334 7.82 29.2

Mammee Bay Beach East 18.42683 -77.15950 2/10/2020 0.012 0.080 1.46 4.5

AVG 0.010 0.091 0.980 17.750 334 7.82 29.2

STD DEV 0.002 0.016 0.679 18.738

MIN 0.008 0.080 0.500 4.500 334 7.82 29.2

MAX 0.012 0.103 1.460 31.000 334 7.82 29.2

Standards 0.003(5) 0.014(5) 1.16(5) <40 (4) 8.1(3) 29.6 (2)

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

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

LOCATION DATE
 P

(mg/l)
N (mg/l)

BOD 

(mg/l)

FC 

(MPN)
TSS (mg/l) TDS (mg/l) pH

TEMP 

(ºC)

Turb 

(NTU)

Coordinates (DD)

(3) - https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification. Last updated April 1, 2020

(4) - WHO guideline for recreational water 2003

N W

RIU Beach 18.43288 -77.16629 6/12/2018 <0.001 0.034 7.8 330.0 8

RIU Beach 18.43288 -77.16629 9/3/2018 0.043 0.042 1.29 7.8 334.0 36300.0

RIU Beach 18.43288 -77.16629 5/6/2019 0.083 0.034 1.09 79.0 8.49 28.9

RIU Beach 18.43288 -77.16629 9/9/2019 0.002 0.002 0.78 13

RIU Beach 18.43288 -77.16629 11/4/2019 0.014 0.036 0.98 2.0 1130.0

AVG 0.030 1.035 21.920 598.0 36300.0 8.245 28.9

STD DEV 0.02 0.213 32.145 460.73 0.346

MIN <0.001 0.002 0.78 2.0 330.0 36300.0 8 28.9

MAX 0.083 0.042 1.29 79.0 1130.00 36300.0 8.49 28.9

Standards0.003(5) 0.014(5) 1.16(5)<40 (4) 8.1(3) 29.6 (2)
(2) - University of the West Indies Mona, The Climate Studies Group, The State of the Caribbean Climate Report Prepared for Caribbean Development Bank April 2020

(3) - https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification. Last updated April 1, 2020

(4) - WHO guideline for recreational water 2003

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

DATE
P

(mg/l)
N (mg/l)

BOD 

(mg/l)

FC 

(MPN)

TSS 

(mg/l)
TDS (mg/l) pH TEMP (ºC)

Turb 

(NTU)

Coordinates (DD)
LOCATION
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all except one occasion. Faecal coliform concentration ranged from 2 MPN/100ml to 79 

MPN/100ml and averaged 21.92 MPN/100ml ± 32.145. The Faecal coliform level 79MPN/100ml 

greatly exceeded the standard, and was below the temperature standard limit. Temperature 

was recorded at 28.9 °C (one occasion). There was no record of turbidity. 

WET SEASON MAMMEE BAY BEACH EAST (NEPA) 

During the wet season at Mammee Bay Beach East the pH was alkaline at 8.05 and 8.31 

(Table 5-8). The BOD ranged from 0.54 to 1.020 mg/L, and averaged 0.753 ± 0.213 mg/l. The  

 

TABLE 5-8: NATIONAL ENVIRONMENT AND PLANNING AGENCY AMBIENT WATER QUALITY MONITORING DATA FOR 

MAMMEE BAY EAST ST. ANN (2018-2020), WET SEASON. 

 

faecal coliform levels were 14MPN/100ml and 17 MPN/100ml.  These levels were within the 

standard. The temperature was 28.9 °C (one occasion) and was within the standard. PO4-P 

014mg/l and .087mg/l. These levels exceeded the standard. Nitrate levels were .023 mg/l and 

.037mg/l on the two  occasions monitored.  These levels exceeded the standard.  

5.1.2 Coastal Dynamics 

The details of the coastal dynamics assessment are found in Appendix 11.6. No long-term 

wave measurements are available for the greater study area, so computed wave information 

is derived from the US ./!!ȭÓ WAVEWATCHIII numerical hindcast model. Wave conditions 

calculated from WAVEWATCHIII are extracted from a numerical station about 4 km north-

northwest of the study area (Figure 5-13) in deep water (>100 m). Computed deep-water 

wave conditions by the WAVEWATCHIII model from the beginning of 2006 to the end of 

2018, or 13 years, were extracted.  

 

DATE LOCATION
PO4-P 

(mg/l)

NO3-N 

(mg/l)

BOD 

(mg/l)

FC 

(MPN/10

0ml)

TSS 

(mg/l)
pH

Temperat

ure °C

12-06-18 Mammee Bay Beach East0.014 0.023 17.0 310.0 8.05

06-05-19 Mammee Bay Beach East0.087 0.037 0.76 14.0 8.31 28.9

Standard 0.003(4) 0.014(4) 1.16(4) <40(4) 8.1(3) 29.6(2)
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FIGURE 5-13: THE GREATER PROJECT AREA WITH THE LOCATION OF THE WAVEWATCHIII NUMERICAL STATION 

 

The nearshore and beach processes at the project site were investigated using the CMS-

Wave model (https://cirpwiki.info/wiki/CMS-Wave). The CMS-Wave was developed by the 

U.S. Army Corps of Engineers (USACE). It is a steady-state, half-plane, two-dimensional wave 

spectral transformation model using a finite-difference, forward-marching implicit scheme. 

Wave refraction, shoaling, reflection, diffraction, and breaking are computed, making the 

CMS-Wave an ideal model to investigate the project area with complicated bathymetry and a 

shallow reef crest. The CMS-Wave model can use measured directional wave spectral or 

generate directional wave spectra using statistical wave parameters such as significant wave 

height, wave period, and incident wave angle. Recently, wave setup and runup have been 

added. This is crucial for accurate calculation of wave propagation and breaking over the 

reef crest and wave regeneration landward of the reef. For this study, wave data obtained 

from WAVEWATCH III (Table 11-4) were used as input to the CMS-Wave. JONSWAP type 

wave spectra were generated based on wave height and period.   

Sediment trend analysis was based on the results of the wave modeling and an examination 

of shoreline structures and beach composition.  

https://cirpwiki.info/wiki/CMS-Wave
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5.1.2.1 Waves  

Waves in the greater study area are mainly generated by the NE trade wind. Most of the 

waves approach the coast from the mostly shore-parallel easterly directions, with the 

average wave height slightly lower than 1 m. High storm waves tend to approach the coast 

from a more northerly direction. Storm waves, as represented by the average of the top 1% 

highest waves, can reach 3 m. The overwater suite project area is protected from these high 

offshore waves by a reef crest. 

5.1.2.2 Nearshore bathymetry  

Nearshore bathymetry in the study area is strongly influenced by the reef crest that extends 

directly seaward of the overwater suites. A relatively detailed bathymetry survey was 

conducted in this study. Based on field observations, water depth over the reef ranges from 

0.3 m to 0.7 m. The extent of the reef was digitised from a rectified aerial photo and was 

overlaid on the bathymetry survey coverage. The water depth in the offshore area was 

digitised from a navigation chart. The water depth increases rapidly seaward to over 150 m 

in about 1.6 km seaward of the reef crest or about 2.0 km seaward of the shoreline. Water 

depth landward of the reef crest ranges from 2 m to 4 m, as compared to the 0.3 m to 0.7 m 

depth over the reef. The overwater suites are located in shallow water at a depth of 2-3m. 

5.1.2.3 Wave Modelling  

A total  of 84 wave simulations (42 waves times 2 water levels) were conducted. Seven wave 

cases including NNE, NE, ENE, E, ESE, NW, and NNW are illustrated and discussed, including 

modelled wave field at both mean sea level and with 1 m surge.  

The waves at the project site are mostly less than 0.3 m, even under storm conditions, with 

incident deep ocean waves of over 2 m high. Under storm conditions, wave diffraction at the 

eastern end of the reef crest allows slightly more wave energy to reach the project site. 

Under a storm-surge condition, 1 m above the mean tide level is used in this study. Water 

depth over the reef crest increases to about 1.3 m, compared to roughly 0.3 m at the mean 

tide level. 

5.1.2.4 Sediment Trend Analysis  

The beach along the Sandals resort is relatively healthy and uniform along the shore. There 

are two  shore-perpendicular structures, a roughly 35 m long groyne at the eastern end and a 

65 m long groyne/boardwalk at the western end. Slight sand impoundment occurs at both 

groynes, with the shoreline to the east (updrift  side) protruding seaward. This shoreline 
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offset at the east groyne is relatively minor and is less than 5 m. The shoreline offset at the 

much more massive west groyne is more significant, reaching nearly 10 m. This is caused by 

the much longer and taller structure, which blocked the westward longshore sand transport 

more effectively.  

The westward longshore transport is caused by the easterly trade wind. Based on the results 

of the wave modeling, as discussed above, the reef crest significantly reduces the incident 

wave energy from the open Caribbean Sea. In addition, the long open ocean waves are 

substantially refracted by the reef crest. However, due to a relatively long fetch of nearly 2 

km to the ESE, locally wind-generated short waves, superimposed on the diffracted ocean 

waves from the eastern end of the reef crest, arrive at the shoreline at a high oblique angle. 

These small waves can drive a small westward longshore sand transport, causing a small 

offset at the groynes. 

The overwater suites should have negligible influence on the wave propagation due to the 

small size of the pilings. Because they extend above water, they may obstruct the wind and 

may have a minor influence on the wind wave generation to the west. However, this minor 

wind obstruction should not significantly influence the beach processes. 

5.1.3 Hydrogeology 

The hydrology and natural hazards assessment was 

done via site visit, desktop review of existing 

information, satellite imagery (including historical 

images), terrain classification based on surficial 

geology, and a review of impacts from the effects of 

earthquakes, hurricanes, and tsunamis based on 

existing geological data.    

 
The site is located on the Pleistocene-aged Falmouth 

Formation which consists of coral gravels, with a 

carbonate sand matrix replete with small mollusc 

fossils and interleaved clay bands.  This formation 

rests on top of the White Limestone Group which 

can be found at depth. The surficial deposits 

comprise imported marl fill with clays of the 

Falmouth Formation (Figure 5-14). 

 

FIGURE 5-14: SURFICIAL GEOLOGY SHOWING 

IMPORTED MARL (WHITE) ABOVE CLAY BANDS OF 

THE FALMOUTH FORMATION (BROWN) 
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ID Sample Point Time 
Total Run 

Time
Leq dBA  LMax L90 Peak

National Standard - 

Commercial Zone 

7AM - 10 PM

NM1 Riu Fenceline 7:32:52 00:30:03 55.0 79.5 50.1 93.3 65

NM2

South-east 

Boundary 

With Phase 2

8:48:47 00:30:03 59.9 74.0 58.4 99.7 65

5.2 Noise levels of undeveloped site and the ambient noise in the area influence 

A-Weighted broadband noise measurements were 

done using the CR:831B Sound Level Meter, which 

meets the ANSI S1.4 Standard for Class I accuracy 

(Figure 5-15). Noise levels were compared with the 

Jamaica standard. Measurements were made on 

Tuesday, January 31, 2022, between 07:32 and 09:18 

hours at the site and environs to establish present 

background or baseline conditions (Table 5-9: Baseline 

Noise). There was a brisk north-east wind throughout 

the measurement. This did not affect the reading as 

the microphone was fitted  with a puff .   

 

 

Average noise level (Leq) measured was 55db and 59.9db at NM1 and NM2, respectively. 

This was consistent with the low level of activity on the site before start up and would be a 

reasonable indication of baseline/background noise level. In this case both sites were well 

below the standard for a commercial zone. The higher level measured at NM2 is consistent 

with the fact that this section of the site is well trafficked by vehicles and pedestrians and is 

also closer to the surf zone.  

 

 

 

  

FIGURE 5-15: CIRRUS CLASS 1 SOUND METER 

TABLE 5-9: BASELINE NOISE 
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5.3 Sources of existing pollution  

There are no existing point sources of pollution. However, the storm drain that runs 

northward along the western boundary may be a source of pollution during rainfall events. 

In addition, site runoff  associated with Phase 1 activities was observed to convey sediment-

laden runoff  to coastal water where it impacts seagrasses.   

 

5.4 Biological Environment 

The purpose of the ecological survey at 3ÁÎÄÁÌȭÓ $ÕÎÎȭÓ River (DR) was to: 

I. Carry out a baseline assessment of the coastal habitats (marine and terrestrial) and 

associated flora and fauna in the vicinity of the proposed project (Sandals $ÕÎÎȭÓ 

River Overwater Suites ) 

II. Identify potential adverse effects of the proposed overwater structures on the 

environment during project construction and, subsequently, during the facility's 

operation. 

Information on seagrass distribution within the project footprint  is a prerequisite to 

assessing and managing this resource. A low altitude (130m) aerial survey was carried out on 

June 18, 2022, to determine the spatial extent of the seagrass beds at the project site. The 

resulting imagery was used as a base map for establishing the survey transect locations. The 

imagery will also be used to identify potential seagrass relocation/restoration sites (See 

Appendix 11.3). 

 

5.4.1 Marine Flora and Fauna 

A survey of the marine flora and fauna was carried out on June 28 -29, 2022. The survey 

focused on the ecosystem along the Sandals DR property, the spatial extent and condition 

of the seagrass beds, and the presence/absence of endemic, protected, and ecologically and 

commercially important species of flora and fauna at and immediately adjacent to the 

proposed project site. 

The site survey encompassed a ~250m buffer around the area designated for developing 

overwater suites. Transect locations were selected within and adjacent to the project 

footprint  (Figure 5-16). A total  of six (6) 100 m long transects were surveyed (Table 5-10); 

four transects (T1, T2, T3, T4) were immediately within the project footprint,  while two 

(T5,T6) were located near the reef crest ~300m from the shore.  
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TABLE 5-10. LATITUDE AND LONGITUDE OF TRANSECTS (100M) AND GROUND-TRUTHING SPOT CHECKS AT THE SDR SITE. 

 

 

FIGURE 5-16. LOCATION OF THE BENTHIC SURVEYS AT THE SANDALS DUNNȭS RIVER LOCATION. 

Transect_T#

SpotCheck_S#
Latitude Longitude

T1 18.43106 -77.16331

T2 18.43094892 -77.16295559

T3 18.43076757 -77.16248176

T4 18.43043938 -77.16231033

T5 18.43293264 -77.16160184

T6 18.43278243 -77.16168849

S1 18.429135 -77.155675

S2 18.430983 -77.159596

S3 18.431331 -77.160179

S4 18.431375 -77.161247

S5 18.431733 -77.161659

S6 18.432114 -77.162661

S7 18.432556 -77.162865

S8 18.4329 -77.162678

S9 18.43325 -77.163276

S10 18.43276 -77.163411
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Seagrass density was quantified using quadrats (0.25 m2) placed at 5m intervals along the 

length of transects, alternating on the left  and right sides of the tape. These quadrats were 

used to estimate the density (#/m2) of fauna, including sea urchins, starfish, conch, and any 

other indicator species encountered.  

A survey of the reef crest located ~300m from the shoreline (i.e., zone of influence) was 

carried out using the Atlantic and Gulf Rapid Reef Assessment (AGRRA5) protocol. The 

survey focused on characterising the benthic substrate composition, including the 

presence/absence and condition (i.e., disease) of coral, alcyonaceans, macroalgae, and other 

substrate categories.  

The fish community was surveyed using the AGRRA belt transect method at the reef crest 

(T5, T6) and Roving Diver Technique (RDT6) along the nearshore transects where the fish 

were less abundant. The RDT survey data provided species lists and frequency of occurrence 

for species encountered (i.e., Dominant, Abundant, Frequent, Occasional, Rare). 

A supplemental Manta tow  survey was carried out from the channel in the reef crest on the 

eastern side to the groyne that demarcates the western boundary line of the resort. 

5.4.1.1 Marine Flora & Fauna Results 

The project site is located along *ÁÍÁÉÃÁȭÓ north coast in the parish of St. Ann. The Sandals 

beach gives way to a shallow backreef area (2-6m) extending seaward (~300 m) to the reef 

crest. The prominent reef crest shelters the backreef area from waves and storm surges. The 

lagoon is predominantly sandy, with seagrass meadows close to shore (Figure 5-17) and 

rubble, patch reefs, and sparse seagrass beds near the reef crest. The extent of the seagrass 

in the project footprint  represents an area covering ~4.1 ha (41,000 m2). 

                                                        

5https://www.agrra.org/ 
6Reef Environmental Education Foundation (http://www.reef.org) 
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FIGURE 5-17. HIGH RESOLUTION, LOW ALTITUDE (~130M) AERIAL SURVEY OF THE SEAGRASS BEDS AT THE PROJECT SITE.  

 

5.4.1.2 Inshore Ecosystem ɀ Seagrass 

Seagrass meadows play an essential role in the health of coastal ecosystems by providing 

ecosystem functions and services, including vital nursery grounds for commercial fish and a 

variety of invertebrate species; stabilising sediments and improving water quality by 

trapping nutrient-laden runoff; dampening the impact of waves and storms thereby 

providing coastal protection by protecting beaches from erosion; and mitigating impacts of 

climate change through carbon sequestration (Thorhaug et al.,2017). Proper management 

and conservation of this vital ecosystem are essential to ensure its resilience in the face of 

anthropogenic impacts.  

Transect surveys (T1-T4) in the sandy lagoon revealed dense Thalassia testudinum meadows 

fringed by Halodule wrightii  and Syringodium filiforme (Figure 5-17). The dense shoots were 

interspersed with macroalgae, including green algal species such as Halimeda, Penicillus, and 
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Udotea, typically growing between seagrass shoots and brown algae (Sargassum, Dictyota, 

Padina, spp.), and red algae (e.g., Wrangelia). 

Seagrass cover ranged from 38% near the crest (T5) to ~99% inshore, with an average of 79% 

cover, of which 68% is attributed  to T. testudinum and 11% to the variable distribution of H. 

wrightii and S. filiforme (Figure 5-18). Thalassia shoot densities ranged from 100 shoots/m2 to 

378 shoots/m2, with grass blade lengths varying from 10-30 cm (Table 5-11). The shoot 

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

Blowouts and bare patches observed in the meadows on the eastern side of the property 

limits may be a result of past storm surges or an indicator of bioturbation (e.g., feeding 

behaviour of sea rays (e.g., Hypanus americanus).  

TABLE 5-11: SEAGRASS DENSITY (#/M2) AND BLADE LENGTH, AND RELATIVE % COVER OF SEAGRASS SPECIES 

FOUND WITHIN THE PROJECT AREA AT THE SANDALS DR LOCATION (TTES=THALASSIA TESTUDINUM; H WRI= 

HALODULE WRIGHTII; S FIL= SYRINGODIUM FILIFORME). 
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FIGURE 5-18: RELATIVE % COVER AND DISTRIBUTION OF SEAGRASS SPECIES FOUND ALONG 100M TRANSECTS SURVEYED AT 

THE PROJECT SITE. (T TES=THALASSIA TESTUDINUM; H WRI= HALODULE WRIGHTII; S FIL= SYRINGODIUM FILIFORME).   

                                                                                                                                                                                                                                                                                                  

5.4.1.3 Macroinvertebrates 

Coastal seagrass beds provide a range of ecosystem services, including providing food, 

habitat, breeding, and nursery grounds for many marine species, all contributing to local 

biodiversity7. Seagrass meadows provide vital habitat to juvenile fish and molluscs, 

polychaete worms, crabs, shrimp, and urchins, which hide among the seagrass blades. 

Seagrass blades are consumed by turtles, some fish species, and urchins. The epiphytes that 

grow on the grass blades (e.g., algae, diatoms, and bacteria) serve as a food source for 

conch and many small invertebrates.  

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

Variegated Sea Urchin (Lytechinus variegatus) occurring at 2-8 individuals/m2, West Indian 

Sea Egg (Tripneustes ventricosus) occurring at < 1 individual/m2, as well as the occasional 

                                                        

7 United Nations Environment Programme (2020). Out of the blue: The value of seagrasses to the environment and to 
people. UNEP, Nairobi. 
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Cushion Sea Star (Oreaster reticulatus), queen conch (Lobatus gigas)8, giant golden anemone 

(Condylactis gigantea), and various alcyonaceans (Table 5-12).  

 

TABLE 5-12. INVENTORY OF MACROINVERTEBRATE FAUNA ENCOUNTERED IN THE BACKREEF AREA AT THE SANDALS DR 

PROJECT SITE. 

 

 

                                                        

8 The Online Guide to the Animals of Trinidad and Tobago: Lobatus gigas. 

https://sta.uwi.edu/fst/lifesciences/sites/default/files/lifesciences/documents/ogatt/Lobatus_gigas%20-
%20Queen%20Conch.pdf. Accessed Aug. 10, 2022. 
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FIGURE 5-19. SEAGRASS BEDS SUPPORT A DIVERSITY OF MACROINVERTEBRATE FAUNA, INCLUDING JUVENILE FISH, 

URCHINS, OTHER ECHINODERMS, AND VARIOUS SPECIES OF MOLLUSCS.   

5.4.1.4 Reef crest 

The prominent reef crest separates the back reef from the forereef slope. The substrate of 

the reef crest comprises old dead coral that has been shaped over the years by exposure to 

intense wave action and storm surges. The reef crest can be characterised as moderately 

disturbed due to eutrophication, as evidenced by the high macroalgal cover (60-80%) and 

impacts from boat traffic  and other physical damage (e.g., fishing gear, snorkelers). Despite 

the heavy macroalgal cover, the presence of CCA provides favorable conditions for coral 

recruitment. The interstitial crevices in the reef frame provide habitat for sea urchins, 

anemones, sea cucumbers, other reef-dwelling invertebrates, and juvenile reef fish.  

The sandy substrate on the crest's leeward side is populated by seagrass, scattered patch 

reefs, and large mounding corals, including Orbicella annularis, Orbicella faveolata, 

Pseudodiploria strigosa, and Pseudodiploria clivosa. Orbicella annularis and faveolata are both 

listed as Ȱ%ÎÄÁÎÇÅÒÅÄȱ on the IUCN Red List of Threatened Species (Table 5-13). 
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The coral colonies are predominantly healthy, although some vulnerable species do show 

signs of infection by the Stony Coral Tissue Loss Disease (SCTLD) that has affected coral 

tracts throughout  the Caribbean9. 

TABLE 5-13: THE PRESENCE AND ABUNDANCE OF CORAL SPECIES ENCOUNTERED ALONG THE REEF CREST USING THE DAFOR 
SCALE (DOMINANT, ABUNDANT, FREQUENT, OCCASIONAL, RARE). 

Coral-Common Name Scientific Name Presence Abundance IUCN Status 

Boulder star coral Orbicella annularis V O Endangered 

Mountainous star coral Orbicella faveolata V F Endangered 

Massive starlet coral Siderastrea siderea  V F Least concern 

Lesser starlet coral  Siderastrea radians V O Least concern 

Symmetrical brain coral Pseudodiploria strigosa V F Least concern 

Knobby brain coral Pseudodiploria clivosa V O Least concern 

Finger coral Porites porites V O Least concern 

Blushing star coral Stephanocoenia intersepta V O Least concern 

Lettuce coral Agaricia agaricites V O Least concern 

 

  

FIGURE 5-20. REEF CREST COMMUNITY: JUVENILE FISH AGGREGATE AROUND O. ANNULARIS AND NEARBY PATCH REEFS;  
LARGE O. FAVEOLATA COLONY.  

 

                                                        

9 Coral Disease Outbreak. https://www.agrra.org/coral-disease-outbreak/ Accessed Aug. 12, 2022. 

https://www.agrra.org/coral-disease-outbreak/
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5.4.1.5 Fishes 

Seventeen (17) fish species were observed during transect and roving surveys (Table 5-14), 

eight (8) of which were observed in the seagrass meadows. By contrast, all 17 fish species 

were observed during the transect and roving surveys on the reef crest and surrounding 

areas. 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.  

 The scarcity of fish noted during the seagrass transects and roving diver surveys can be 

attributed  to poor visibility due to turbid conditions from runoff  and the resuspension of fine 

sediments during storm events. It is likely that the number of fish, particularly juvenile fish 

associated with the seagrass beds at the study site, has been underestimated.  

The backreef area, especially the seagrass beds, provide essential nursery grounds for 

juvenile fish and feeding grounds for the Southern stingray (Hypanus americanus), which has 

recently been listed as Ȭ.ÅÁÒ 4ÈÒÅÁÔÅÎÅÄȭ on the IUCN Red List of Threatened Species. 
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TABLE 5-14. FISH SPECIES ABUNDANCE OBSERVED DURING TRANSECT AND ROVING-DIVER SURVEYS AT THE SANDALS DR 

SITE. 

 

T5_1 

(#/60m2)

(Reef Crest)

T5_2 

(#/60m2)

(Reef Crest)

T5_3 

(#/60m2)

(Reef Crest)

Roving 

Diver

(Seagrass)

0-15 cm 0-15 cm 0-15 cm -

Banded Chaetodon striatus 2

Spotfin Chaetodon ocellatus 1

Foureye Chaetodon capistratus 2 1

Juvenile Grunts Haemulon / Anisotremus F

Princess Scarus taeniopterus 5 10 34 F

Redtail Sparisoma chrysopterum 5 8 12

Stoplight Sparisoma viride 1 9 9

Striped Scarus iseri 42 26 28

Juvenile Parrotfishes Scarus / Sparisoma

Blue Tang Acanthurus coeruleus 3

Doctorfish Acanthurus chirurgus 1 2

Ocean Acanthurus bahianus 12 18 15

Slippery Dick Halichoeres bivitattus 13 8

Bluehead wrasse Thalassoma bifasciatum 22 8 F

Yellowhead Wrasse Halichoeres garnoti 15 13 9 F

Ballonfish Diodon holocanthus O

Bar Jack Caranx ruber O

Spotted Trunkfish Lactophrys bicaudalis 1

Sptted Goatfish Pseudupeneus maculatus 1 3 3 O

Dusky damselfish Stegastes adustus 2 3

Sergeant major Abudefduf saxatilis 2 1

Longspine Squirrelfish Holocentrus rufus 1 1

Southern stingray Hypanus americanus O

Total number of species 9 12 17 8

Other Fishes

Butterflyfish

Grunt

Parrotfish

Surgeonfish

Wrasse

Porcupinefish
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5.4.1.6 Lagoon 

A Manta tow  survey of the lagoon was carried out to characterise and ground truth  the 

substrate type in the vicinity of the project site. The seafloor near the break in the reef crest 

(S1) was primarily rubble and sand, giving way to expanses of sand with sparse densities of 

T. testudinum and S. filiforme (Table 5-15). 

TABLE 5-15. LAGOON GROUND TRUTHING. 

 

 

5.4.1.7 Seagrass Ecosystem Valuation 

Seagrass ecosystems provide numerous ecological, economic, and social benefits, and 

understanding their value is essential for making informed decisions regarding coastal 

development and ensuring sustainable practices. The valuation of seagrass ecosystems is of 

crucial importance in the context of coastal development. Below is a list of ecosystem 

services attributed  to seagrass beds that warrant valuation10:  

Biodiversity and Habitat: Seagrass beds serve as critical habitats and nurseries for various 

marine species, including commercially important fish and shellfish. The valuation helps us 

                                                        

10 Cortés, J., Collin, R., Fonseca, A. C., H. Gayle, P. M., Guzmán, H. M., Jácome, G. E., Juman, R., Koltes, K. H., Oxenford, H. A., 

Rodríguez-Ramirez, A., Samper-Villarreal, J., Smith, S. R., Tschirky, J. J., & Weil, E. (2014). Caribbean-Wide, Long-Term Study 

of Seagrass Beds Reveals Local Variations, Shifts in Community Structure and Occasional Collapse. PLOS ONE, 9(3), e90600. 

https://doi.org/10.1371/journal.pone.0090600 
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understand the ecological importance of seagrass ecosystems and their role in supporting 

biodiversity and maintaining the overall health of coastal ecosystems11. 

Coastal Protection: Seagrass beds play a significant role in mitigating coastal erosion and 

buffering against storm surges. The dense root  systems of seagrasses stabilise sediments, 

reduce wave energy, and help prevent shoreline erosion. Valuing these protective services 

helps assess the potential impacts of coastal development on coastal resilience12. 

Carbon Sequestration: Seagrasses are a vital carbon sink. Valuing the carbon storage 

capacity of seagrass ecosystems can contribute to climate change mitigation efforts  and 

inform decision-making regarding carbon offset projects13. 

Fisheries and Economic Benefits: Seagrass beds support productive fisheries by providing 

habitats and nurseries for commercially valuable fish and shellfish. The valuation of seagrass 

ecosystems helps quantify the economic benefits derived from fisheries and related 

industries. It allows policymakers and developers to consider the potential financial losses 

associated with destroying or degrading seagrass habitats14. 

Tourism and Recreation: Seagrass ecosystems are popular destinations for tourism and 

recreational activities such as snorkeling, diving, and boating.  

Cultural and Social Values: Seagrass ecosystems have cultural and social significance for 

many coastal communities, particularly indigenous peoples and local communities, who rely 

on these ecosystems for their livelihoods and cultural practices. Valuing the cultural and 

social values associated with  seagrass ecosystems ensures their recognition and inclusion in 

decision-making processes. 

Valuing the ecosystem services provided by seagrass beds can help justify their conservation 

and management. It can also help raise awareness about the importance of these 

                                                        

11 Green EP, Short FT (2003) Editors, World Atlas of Seagrasses. Prepared by the UNEP World Conservation Monitoring 

Centre. University of California Press, Berkeley, USA. 298 p 

12 Madsen JD, Chambers PA, James WF, Koch EW, Westlake DF (2001) The interaction between water movement, sediment 
dynamics and submersed macrophytes. Hydrobiologia 444: 71ɀ84 

13 Serrano, O., Gómez-López, D.I., Sánchez-Valencia, L. et al. Seagrass blue carbon stocks and sequestration rates in the 
Colombian Caribbean. Sci Rep 11, 11067 (2021). https://doi.org/10.1038/s41598-021-90544-5 

14 Nagelkerken I, Kleijnen S, Klop T, Van den Brand RACJ, Cocheret de la Morinie`re E, et al. (2001) Dependence of Caribbean 
reef fishes on mangroves and seagrass beds as nursery habitats: a comparison of fish faunas between bays with and 
without mangroves/seagrass beds. Mar Ecol Prog Ser 214: 225ɀ235 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0163091
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ecosystems and their contributions to the well-being of coastal communities and 

businesses15. 

The valuation of ecosystem services of seagrass beds in the Caribbean is variable and 

depends on the methodology and variety of services included (e.g., use and non-use 

values)16. According to Dewsbury et al. 2016, the replacement value approach is the more 

common valuation method for seagrass ecosystems, based primarily on restoration costs 

(i.e., time and materials). The study specifies that while the replacement value does not 

reflect the total  value of ecosystem services, it provides a practical approach to addressing 

small-scale damage to seagrass beds. 

TABLE 5-16.  PUBLISHED VALUATION OF SEAGRASS ECOSYSTEM SERVICES AND RESTORATION EFFORTS (BASED ON 

DEWSBURY ET AL. 2016) 

Author Valuation Method Value 

Brenner et al. 2004 Meta-analysis USD24,228/ha/yr 

NOAA 1997, Gacia et al. 

(1999) 
Replacement USD 28,000ɀ684,000/ha 

Bayraktarov et al. 201617 

Total Restoration Cost* 

(based on 22 published 

studies) 

USD $  725,326/ ha *  

  

*Total restoration cost is the sum of all costs associated with a restoration project, including capital costs, 

operating costs (cost for maintenance, monitoring, and equipment repair and replacement), and in-kind cost 

(donations or volunteer labor) in 2010 US dollars/ ha, considering the gross domestic product estimated by the 

purchasing power parity (GDP; PPP) 
17. 

 

                                                        

15 Leanne C. Cullen-Unsworth et al. (2014). Seagrass meadows globally as a coupled socialɀecological system: Implications 

for human wellbeing, Marine Pollution Bulletin, Volume 83, Issue 2, 387-397. 

16 Bryan M. Dewsbury, Mahadev Bhat, James W. Fourqurean. (2016). A review of seagrass economic valuations: Gaps and 

progress in valuation approaches, Ecosystem Services, Volume 18, 68-77. 

17 Bayraktarov, E., Saunders, M. I., Abdullah, S., Mills, M., Beher, J., Possingham, H. P., et al. (2016). The cost and feasibility 

of marine coastal restoration. Ecol. Appl. 26, 1055ɀ1074.  

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0163091
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0163091
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5.4.1.8 Impacts 

 Seagrass Loss  5.4.1.8.1

The seagrass extent within the project area spans approximately 4 hectares (equivalent to 

41,000 m²) as depicted in Figure 5-21. The construction of overwater structures could 

potentially impact an estimated 0.16 hectares of seagrass (with  1,350 m² located beneath the 

suites). This impact can be broken down as follows:  

¶ ~100-150 m2 of seagrass under the pile footprint  will be impacted directly  during the 

piling installation and will require mitigation (i.e., relocation), and 

¶  ~1,630 m2 of seagrass under the villas (Figure 5-21) will be impacted indirectly  due to 

shading during the operational phase. These impacts are considered minimal and do not 

necessitate mitigation efforts. While light intensity will be diminished under overwater 

structures, the availability of light will fluctuate throughout  the day and across seasons 

due to the sun's changing position. In response to the reduced light intensity, seagrasses 

such Thalassia testudinum, may exhibit blade elongation to increase the surface area 

available for light capture and optimise their photosynthetic activity (photoacclimate) 

under shaded conditions18. 

The cost of seagrass relocation can vary based on the complexity of the project, the amount 

of seagrass to be relocated, the equipment needed, labor costs, permits, monitoring, and 

ongoing maintenance. The recommended mitigation calls for the relocation of an estimated 

100-150 m2 of seagrass to make way for the piling installation (Appendix 11.3). According to 

the values presented in Table 5-16, the estimated loss in seagrass services based on 

replacement value (i.e., Total Restoration Cost) would range from USD 11,000 for the 150 m2, 

up to USD 120,000 for the 0.16 ha area that will be impacted by shading. It is important to 

note that these estimates might underestimate the true value of the entire range of 

ecosystem services provided. 

Seagrass adjacent to the construction zone (Figure 5-21) may be temporarily exposed to 

turbid conditions during construction. It may also be vulnerable to physical damage from 

                                                        

18 Cayabyab, Napo M.,AU  - Enríquez, Susana. 2007.  Leaf photoacclimatory responses of the tropical seagrass Thalassia 

testudinum under mesocosm conditions: a mechanistic scaling-up study. New Phytologist Volume 176 Issue 
1.  https://doi.org/10.1111/j.1469-8137.2007.02147.x (Accessed May 10, 2023) 

 

 

https://doi.org/10.1111/j.1469-8137.2007.02147.x
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barges (i.e., anchor damage, scraping) and equipment required for the installation of pilings 

and overwater structures.  

It is also important to note that there could be other impacts related to the eighteen 

overwater villas during their operational phase (e.g., polluting spills), which could adversely 

affect the health of seagrass beds situated beneath and near the structures. Therefore, it is 

advisable to conduct continuous monitoring to assess the seagrass beds' condition and 

implement adaptive management strategies as required to ensure the seagrass beds remain 

healthy. 

 

 

FIGURE 5-21. SEAGRASS COVER OF VARIABLE DENSITY WITHIN THE PROJECT FOOTPRINT (~41,000 M
2
 [~4.1 HA]).  IT IS 

ESTIMATED THAT 100-150 M2
 WILL BE IMPACTED DIRECTLY (SEAGRASS LOSS) DURING CONSTRUCTION OF THE OVERWATER 

STRUCTURES AND ~1,600 M2
 WILL BE IMPACTED INDIRECTLY BY SHADING DURING THE OPERATIONAL PHASE. SEAGRASS IN 

Ȭ POTENTIAL IMPACTȭ AREAS MAY BE EXPOSED TO ADDITIONAL STRESS DURING THE CONSTRUCTION PHASE.  
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 Lack of sediment control  at the construction site 5.4.1.8.2

The health of seagrass beds depends on having clean water and enough light for 

photosynthesis. As such, nutrient and sediment loading from runoff  are among the primary 

causes of the degradation of seagrass meadows in coastal waters (Saunders et al., 2017). 

Suspended sediments reduce light penetration through the water column, specifically 

photosynthetically active radiation (PAR), resulting in stunted growth, reduced shoot 

density, smothering, and eventual reduction in the spatial extent of seagrass beds (Zabarte-

Maeztu et al., 2020). 

The Thalassia-dominated seagrass meadows located in the shallow inshore waters of the 

SDR property (Phase I and II) cover approximately 4.1 ha (41,000 m2). While the seagrass 

beds appear healthy, several issues may deleteriously affect this sensitive resource.  

Rainy weather during the field surveys revealed drainage issues at the SDR site. With no 

stormwater management or sediment control measures implemented at the construction 

site, the heavy afternoon rains directly funneled sediment-laden rivulets from the property's 

southern boundary (near the main entrance to the construction site) into the coastal waters. 

The resulting sediment plume rapidly spread westward across the seagrass beds (Figure 

5-23). Following a heavy downpour, construction workers were observed pumping rainwater 

that had accumulated in the open foundation, directly onto the beach and into coastal 

waters. Furthermore, the beach area next to the groin was used as a storage site for 

uncovered mounds of fill used on the construction site (Figure 5-22).  

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

phase, implementing appropriate sediment control and addressing site drainage issues 

requires immediate attention. Failure to implement proper sediment control and drainage 

measures can result in the accumulation of fines in the shallow back reef area, leading to 

increased turbidity  and chronic resuspension of sediments that, in addition to shading from 

overwater structures, will have cumulative adverse impacts on the health of the seagrass 

beds at the site. 
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FIGURE 5-22. (TOP ROW). RAINWATER DRAINS INTO THE LAGOON AFTER A HEAVY DOWNPOUR. (BOTTOM ROW) WORKERS 

WERE PUMPING RAINWATER OUT OF THE FOUNDATION DIRECTLY ONTO THE BEACH. NOTE THE PILE OF FILL ON THE BEACH 

(BOTTOM). 
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FIGURE 5-23.     SEDIMENT-LADEN RUNOFF DRAINED INTO THE COASTAL WATERS AT SANDALS DR.  THE SEDIMENT PLUME SPREAD ACROSS THE SEAGRASS TO THE WEST OF 

THE GROYNE AND PERSISTED FOR THE REMAINDER OF THE AFTERNOON. 
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5.4.2 Terrestrial Flora and Fauna  

From an ecological perspective, the study site can be characterised as ȬÄÅÖÅÌÏÐÅÄȭ with 

areas with disturbed native and non-native vegetation introduced over the years specifically 

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

woodland. 

5.4.2.1 Flora 

The assessment of flora focused on proposed staging and storage areas within the project 

footprint  (Figure 5-24). Results from the survey of the two  zones designated as ȬÓÔÁÇÉÎÇ and 

ÓÔÏÒÁÇÅȭ areas indicate that the site located near the property's north section (near the 

beach) has less biodiversity compared to the staging and storage area near the south 

section of the property (main entrance at the road). A total  of eleven species from ten plant 

families were observed near the north staging and storage area (Appendix 11.2- Table 11-1). 

By contrast, fifty -seven species representing 34 families were observed near the south 

staging and storage area (Appendix 11.2 -Table 11-2). 

The following charts provide specific information on the IUCN status, habitat class, and 

natural geographic distribution (range) of the species identified in the north and south 

staging and storage areas. 

 North Staging and Storage Area (Beach Area) 5.4.2.1.1

None of the floral species identified during the survey near the north staging and storage 

area are listed on the IUCN Red List as vulnerable, endangered, or critically endangered 

(Figure 5-25). Most species that were identified were listed as ȬÌÅÁÓÔ ÃÏÎÃÅÒÎȭȟ which 

according to the IUCN definition, is a criterion for taxa that have been evaluated against set 

criteria but do not qualify as Ȭ#ÒÉÔÉÃÁÌÌÙ %ÎÄÁÎÇÅÒÅÄȭȟ Ȭ%ÎÄÁÎÇÅÒÅÄȭȟ Ȭ6ÕÌÎÅÒÁÂÌÅȭ or Ȭ.ÅÁÒ 

4ÈÒÅÁÔÅÎÅÄȭȢ Widespread and abundant taxa are included in the ȬÌÅÁÓÔ ÃÏÎÃÅÒÎȭ category.  
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FIGURE 5-24: LOCATION OF STAGING AND STORAGE AREAS - SANDALS DUNNȭS RIVER. 
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FIGURE 5-25. THE IUCN STATUS OF THE FLORAL SPECIES IDENTIFIED AT THE NORTH STAGING AND STORAGE SITE. 

 

In terms of distribution, the floral species observed at the north staging and storage area 

were mostly exotic (Figure 5-26). No endemic species were documented, which can be 

attributed  to the fact that the site was previously developed, and as such, most of the 

original or native vegetation would have been removed. 

 

 

FIGURE 5-26. DISTRIBUTION STATUS OF FLORAL SPECIES IDENTIFIED AT NORTH STAGING AND STORAGE SITE. 
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The habit classes of the observed species in the North staging and storage area were 

predominantly trees, followed by herbs and shrubs. These observations are consistent with 

what would be expected at a previously developed site and with the site's historical use.   

 

FIGURE 5-27. HABIT CLASS STATUS OF FLORAL SPECIE IDENTIFIED AT NORTH STAGING AND STORAGE SITE. 

 

 South Staging and Storage Site (Main Staging Area Near Entrance) 5.4.2.1.2

The south site storage and staging area is dominated by species not yet ranked according to 

the IUCN Red List criteria (Figure 5-28). In cross-referencing species with the ȰÎÏÔ ÁÓÓÅÓÓÅÄȱ 

status against their distribution status, and species prevalence across the island, it appears 

that the lack of assessment (by the IUCN) is driven by concern for the species in question 

and their perceived threat of extinction.  

 

FIGURE 5-28. THE IUCN STATUS OF THE FLORAL SPECIES IDENTIFIED AT THE SOUTH STAGING AND STORAGE SITE. 
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The south staging and storage area is dominated by native species followed by exotics, 

which are half as numerous as the natives (Figure 5-29). There are, again, no observed 

endemic species within this designated area. The native species identified are commonly 

found across the island.   

 

FIGURE 5-29. DISTRIBUTION STATUS OF FLORAL SPECIES IDENTIFIED AT THE SOUTH STAGING AND STORAGE SITE. 

Sites designated for storage and staging are generally cleared, impacting trees more than 

herbs. The habit dominating the south staging and storage site is mainly herbs. The south 

area is larger than the northern site, which explains the more significant number of species 

observed (Figure 5-30).   

 

FIGURE 5-30. HABIT CLASS STATUS OF FLORAL SPECIE IDENTIFIED AT SOUTH STAGING AND STORAGE SITE. 
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Figure 5-31, Figure 5-32, and Figure 5-33 represent combined data collected at the north and 

south storage and staging areas. The general summaries above are reflected in the 

combined tables, and the same conclusions are drawn. 

 

FIGURE 5-31. IUCN STATUS FOR THE COMBINED FLORAL SPECIES FOUND AT THE NORTH AND SOUTH STAGING AND 

STORAGE SITES. 

 

 

FIGURE 5-32. DISTRIBUTION STATUS FOR THE COMBINED FLORAL SPECIES FOUND AT THE NORTH AND SOUTH STAGING AND 

STORAGE SITES. 
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FIGURE 5-33. HABIT CLASS CHART FOR THE COMBINED FLORAL SPECIES FOUND AT THE NORTH AND SOUTH STAGING AND 

STORAGE SITES. 

 

5.4.2.2 Fauna surveys 

 Avifauna 5.4.2.2.1

Thirty (30) bird species were identified during the site assessment (Table 5-17). This includes 

6 resident (endemic), 21 resident (non-endemic) and 3 migrants.   

The bird species composition observed is typical of a dry limestone forest (Downer and 

Sutton 1990). Of the endemic birds identified, all were non-forest dependent. These birds 

included Parakeets, Hummingbirds, Jamaican Woodpeckers, Orioles, and Warblers. It should 

be noted that the woodland and the surrounding forest provide a habitat for birds classified 

as forest specialists.  

The winter migrants generally arrive in September and depart Jamaica as early as April. Only 

three summer migrants were observed during the assessment, including the Antillean 

Nighthawk, Gray Kingbird, and Black-whiskered Vireo. No winter migrant Warblers were 

observed as the survey was carried out before their arrival. 

Only three bird species with  special designated status by the IUCN were observed across the 

study area: White-crowned Pigeon (Patagioenas leucocephala), Jamaican Crow (Corvus 

jamaicensis), and Jamaican Parakeet (Eupsittula nana) are both classified as near threatened 

species.  
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TABLE 5-17: AVIFAUNA OBSERVED DURING THE ASSESSMENT OF THE SANDALS DR PROPERTY. 

Common Name Scientific Name Range IUCN DAFOR 

American Kestrel Falco sparverius Resident LC R 

Antillean Nighthawk Chordeiles gundlachii Migrant LC O 

Antillean Palm-Swift Tachornis phoenicobia Resident LC O 

Bananaquit Coereba flaveola Resident LC O 

Black-crowned Night-Heron Nycticorax nycticorax Resident LC R 

Black-faced Grassquit Melanospiza bicolor Resident LC O 

Black-whiskered Vireo Vireo altiloquus Migrant LC O 

Brown Pelican Pelecanus occidentalis Resident LC R 

Cattle Egret Bubulcus ibis Resident LC R 

Common Ground Dove Columbina passerina Resident LC O 

Gray Kingbird Tyrannus dominicensis Migrant LC O 

Great Blue Heron Ardea herodias Resident LC R 

Greater Antillean Grackle Quiscalus niger Resident LC F 

Jamaican Crow Corvus jamaicensis Endemic NT R 

Jamaican Euphonia Euphonia jamaica Endemic LC R 

Jamaican Mango Anthracothorax mango Endemic LC R 

Jamaican Oriole Icterus leucopteryx Resident LC R 

Jamaican Woodpecker Melanerpes radiolatus Endemic LC O 

Loggerhead Kingbird Tyrannus caudifasciatus Resident LC O 

Magnificent Frigatebird Fregata magnificens Resident LC R 

Northern Mockingbird Mimus polyglottos Resident LC R 

Jamaican Parakeet Eupsittula nana Endemic NT O 

Smooth-billed Ani Crotophaga ani Resident LC O 

Streamertail Trochilus polytmus Endemic LC R 

Turkey Vulture Cathartes aura Resident LC O 

Vervain Hummingbird Mellisuga minima Resident LC R 

White-crowned Pigeon Patagioenas 

leucocephala 

Resident NT O 

White-winged Dove Zenaida asiatica Resident LC R 

Yellow-faced Grassquit Tiaris olivaceus Resident LC O 

Zenaida Dove Zenaida aurita Resident LC R 
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 Herpetofauna 5.4.2.2.2

Amphibians 

Only three amphibians were recorded on the property (Table 5-18), namely the endemic 

Eleutherodactylus gossei and the introduced Eleutherodactylus johnstonei and 

Eleutherodactylus planirostris (Figure 5-34). No amphibians of special conservation status 

were identified in the study.  

 

TABLE 5-18: HERPETOFAUNA IDENTIFIED IN THE STUDY AREA. 

Class Family Scientific Name Common Name 
Rang

e 

IUC

N 

DAFO

R 

Amphibia Eleutherodactylidae Eleutherodactylus 

gossei 

Jamaican Forest Frog End VU R 

Amphibia Eleutherodactylidae Eleutherodactylus 

johnstonei 

Lesser Antillean Frog Int LC A 

Amphibia Eleutherodactylidae Eleutherodactylus 

planirostris 

Cuban Flat-headed 

Frog 

Int LC F 

Reptilia Cheloniidae Eretmochelys 

imbricata 

Hawksbill sea turtle Nat CR  

Reptilia  Dactyloidae Anolis lineatopus Jamaican Brown Anole End LC O 

Reptilia  Dactyloidae Anolis grahami Jamaican Turquoise 
Anole 

End LC A 

Reptilia  Dactyloidae Anolis opalinus Jamaican Opal-bellied 
Anole 

End LC O 

Reptilia  Dactyloidae Anolis sagrei  Brown Anole Int LC A 

Reptilia Sphaerodactylidae Aristelliger praesignis Jamaican Croaking 

Gecko 

Nat LC R 
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FIGURE 5-34: THE INTRODUCED ELEUTHERODACTYLUS PLANIROSTRIS WAS FOUND UNDER DEBRIS ON THE PROPERTY. 

 

Reptiles  

Lizards- Five lizards were identified during the study, including three (3) endemics, one (1) 

native, and one (1) introduced species. The most abundant reptile in the study area was 

Anolis grahami. 

Sea Turtles- Four of the seven sea turtle  species of the world have been recorded in Jamaica: 

Green Turtle (Chelonia mydas), Hawksbill (Eretmochelys imbricata), Loggerhead (Caretta 

caretta), and Leatherback  (Dermochelys coriacea) (Haynes-Sutton, Bjorkland, and Donaldson 

2011). There are a few unverified reports of the highly endangered Kemp's ridley 

(Lepidochelys kempii), and one confirmed occurrence of an olive ridley (Lepidochelys 

olivacea) in Jamaican waters (Haynes-Sutton, Bjorkland, and Donaldson 2011). The IUCN 

Redlist Status of the sea turtle  in Jamaica is as follows: Green turtle  (Endangered), 

Loggerhead (Endangered), Leatherback (Critically Endangered), and Hawksbill (Critically 

Endangered). The Hawksbill is the most abundant of the four species in Jamaica. Several 

nests have been reported on the North Coast. 

According to fishermen seen on the beach during the survey, the sea turtles regularly nest 

on the beach. A fisherman showed an area where he saw a turtle  digging a nest. However, it 

could not be deduced if it was a test dig or an active nest at the time of the survey (Figure 

5-35). Further assessment of the beach did not indicate any turtle  tracks. Anecdotally, it was 
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reported that the peak turtle  nesting season is between March and June and the common 

nesting turtle  is the Hawksbill Turtle. 

 

FIGURE 5-35: A POSSIBLE SEA TURTLE NEST OBSERVED ON THE BEACH ON THE PROPERTY. 

 














































































































































































































































































































































































