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DRAFT ENVIRONMENTAL IMPACT STATE MENT, SEFAMM GRACE BAY HOTEL 
DEVELOPMENT – PR. 16016 – 60905 16 & 204, GRACE BAY BEACH, PROVIDENCIALES, 
TURKS AND CAICOS ISLANDS – FOR SEFAMM TCI LIMITED. 

 
 

SECTION I 
 
 

Non-Technical Summary 
 

A new luxury hotel development is being proposed for a beachfront property located in 
Grace Bay on Providenciales, Turks and Caicos.   The development will have multiple 
rooms of different sizes, a gym, beach access, conference/meeting rooms, and parking 
areas.  The hotel will also have an innovative stepped design that will provide more 
rooms with seaside views.        

This EIS report for the SEFAMM Grace Bay Hotel project is prepared by Caribbean 
Environmental Design Associates (CEDA).  The sub-consultants include, Smith Warner 
International, JSS Consulting (Environmental Consulting Services) and Environmental-
All.  

1. The development which consists of 106 luxury one-bedroom units arranged 
over 7 floors, with large wrap-around terraces that maximize ocean views 
and full-height living spaces, is located on the world-renowned Grace Bay 
Beach, Providenciales received a grant of Outline Development Permission 
on December 24, 2018, Detailed Development Permission on September 29, 
2022.  The development will sit on a 2.12-acre plot (60905/16 & 204).  
Amenities of the proposed development include swimming pools. 

 
2. The project is being developed by SEFAMM TCI Limited a Turks and Caicos-based 

company.   
 

3. There are 90 car parking spaces on the lower ground floor.  The development 
also provides a vehicle hiring/sharing scheme for guests.  There are also 
dedicated electric vehicle charging points to be provided.  Both schemes would 
optimize the impact on traffic, reduce carbon footprint, and improve air quality. 

 
4. The property under previous ownership has been heavily impacted by human 

activities.  Some areas of the site consist of buildings, view pavilions, 
undeveloped walkways, and an undeveloped car parking area.   Approximately 
50% (1.06 of the total 2.12 acres) of the site was heavily degraded by previous 
human activities.   
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5. The topography of the project site has a general elevation of approximately ten-
(10) feet above mean sea level and dips seaward down to an elevation of 
approximately six-(6) feet above mean sea level.   

 
6. Soil in the study area is predominantly sandy. The soil has low fertility and low 

water-holding capacity, which can result in waterlogging and erosion in areas 
with poor vegetation cover.  

 
7. The hotel site is in a low-lying area that is susceptible to flooding during extreme 

rainfall events.  During an extreme event the combination of high rainfall 
intensity, low infiltration rates in the built-up areas, and high run-off 
coefficients can produce substantial run-off.   

 
8. The vegetative community observed on the site of the proposed development 

(60905/16 & 204) was given a low rating for its environmental value and quality, 
particularly because of previous human impacts.  The site had been disturbed 
throughout most of the area and most of it was void of vegetation.  

 
9. Overall, the benthic habitats appeared healthy and consisted of typical flora and 

fauna populations. Although human activity was observed during the 
assessments there was minimal human-related debris observed. There was no 
evidence of degraded water quality. 

 
10. Most of the offshore benthic habitat was dominated by a variation of sandy 

bottom habitat, which included bare sand, and seagrass. The least amount of 
activity was observed in the bare sand and consisted of mainly fish species 
moving from one area to the next. 

 
11. There was no flora and little fauna observed in these patches. Fish species 

observed in this habitat were moving from one area to the next.  There were no 
coral colonies observed in the nearshore seagrass beds.   

 
12. There were twenty-eight (28) marine species observed during this assessment 

that are listed on the Convention on International Trade of Endangered Species 
(CITES) list and/or the International Union for Conservation of Nature (IUCN) Red 
List.  

 
13. The aesthetic quality of the Grace Bay area is dominated by a mixture of 

imported North American, and European architectural characters, that are not 
unique to Providenciales or the Turks and Caicos Islands.  The most dominant 
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aesthetic characters within the baseline aesthetic study area are the 12-Ritz 
Carlton Turks and Caicos, the 7-story Seven Stars Hotel, The Grand Regent, 
Blanca Sands on Grace Bay, The Mason, Point Grace, La Vale Resort, and The 
Somerset on Grace Bay.  

 
14. Key results of coastal analysis show that the existing dune is at an elevation of 

3m above mean sea level, and it provides protection under swell waves.  The 
property boundary is set back far enough to not be heavily impacted by erosion 
after a swell event.  However, hurricane simulations showed vulnerability during 
hurricane events. Two storms were tested that represented a 50-year and 100-
year storm.  In both cases, there was inundation on the property up to 40m 
inland from the property line.   

 
15. Vulnerability to hurricanes was an issue when considering that climate change 

projections show stronger, more frequent hurricanes.  It was therefore proposed 
that the dune crest elevation be increased to an elevation of 4m to provide 
protection against storm surges.  The dune would also be vegetated with suitable 
plants to maintain the overall aesthetic of the existing landscape and reduce the 
potential for erosion of the dune. 

 
16. Sourcing sand will be an important component of the project’s success. Sand 

must be sourced from an approved supplier with a land-based source preferred. 
The pricing of this activity is highly unpredictable.  To deal with this market 
volatility, multiple sand source options were provided.   

 
17. Results of the impact assessment showed that almost all negative impacts would 

occur during the construction phase and will be confined to within the concept 
footprint.  Following construction, the positive impacts in the operational phase 
were reduced inundation from hurricanes and restored dune vegetation from 
the mitigation measure of dune replanting. 

 
18. Overall, the assessment shows that the implementation of the concept would 

increase the resilience of the property’s coastal zone. As climate change brings 
more natural hazards to the shores of Grace Bay, this concept will provide 
protection for the assets on the property and reduce downtime after a storm. 

 
19. Values for total dissolved solids would classify the water as hypersaline 

compared to the USGS classification system (USGS, 2018).  The turbidity values 
were quite low, which suggests very clear water in the area. The parameters of 
ammonia, nitrate/nitrite N, and soluble phosphorus were all tested but not 
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detected by the testing apparatus.  This indicates a negligible amount of these 
nutrients in the water. 

 
20. The construction phase of the Grace Bay Hotel project is expected to take 

approximately two years and it will generate approximately 150 construction 
jobs for the TCI economy during this phase of the development.  

 
21.  Approximately 15 million dollars will be injected annually into the local economy 

in wages and salaries. Approximately 123 or 75% of the labour force employed 
during the construction phase will be Blungers and 37 or 25% expatriates. 
Approximately 160 or 80% of the jobs created during the operational phase will 
be entry-level, 25 or 12.5% mid-level, 15 or 7.5% management level, and 10 or 5% 
executive level. 

 
22. Solid waste from the various waste-generated entities on the property would be 

collected and sorted for recycling, those waste items that are not recyclable 
would be stored and transported to the public solid waste disposal site by a 
private solid waste disposal company. 

23. The project’s site drainage plan is designed to provide a sufficient stormwater 
drainage system for the conveyance of stormwater runoff from the subject 
property, with due allowance to avoid runoff to adjacent properties.    

24. To provide a safe swim zone for hotel guests, the marine area immediately in 
front of the hotel property will be zoned for swimming and other water-related 
recreational activities.   The swim zone and boat access lane will be marked off 
by a demarcation of buoys and motorized boats will be prohibited from entering 
the swim zone.    

25. Potable water requirements during the operational phase of the development are 
estimated at approximately 15,900 gallons per day, calculated from the 
suggested minimum daily potable water consumption rate from the TCI Building 
Code. 

26. Rainwater will be harvested, treated, and stored in specially constructed water 
storage cisterns and used in the event of a fire emergency and for irrigation and 
landscaping purposes.  

27. Hotel management will utilize water preservation, conservation, and Best 
Management Practices to reduce water consumption rates on the property. 
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28. The development will utilize predominantly native vegetation and incorporate the 
like of sedum roof systems in its landscape design so the landscape aspect of the 
development can cost effective, adapt to local climatic conditions, prevent soil 
erosion and more effectively filter storm water, SEFAMM Grace Bay hotel project 
landscape maintenance will be cost-effective because native plants adapt to 
local climatic conditions, and use no fertilizers in the maintenance of 
landscaping. 

 
29. Due to the small size of the site, limited space would be available for the safe 

storage of construction materials, therefore, off-site storage of construction 
materials and equipment would be adopted by the developers as an alternative to 
on-site storage of materials. 

 
30. Also, to avoid increased traffic in the area, construction workers would be bused 

into the area.  Their personal vehicles would be parked off-site on property 
owned by the developers. 

31. The project will generate several point sources of air pollution during the 
construction phase, including exhaust from hauling equipment, booster pump 
engines, concrete trucks, and other devices used in the construction of the 
facility.   However, these will be short-term. These Impacts may result in a 
temporary reduction in ambient air quality that would adversely affect the 
aesthetic quality of the physical environment.   Because of the nature of the 
proposed development long-term air quality is not expected to be impacted. 

 
32. There are no planned on-site activities that would require the use of or on-site 

storage of hazardous materials because of the nature, scale, and scope of the 
proposed development do not require their daily use in the operation of the 
facility. 

33. To ensure the health and safety of workers during the construction of the 
project, all workers will be given an orientation of the perils associated with 
working in a construction environment. For each work activity, potential risks 
will be identified and proportionately addressed with risk-mitigation strategies. 
Appropriate protective gear will be used by all workers.  Gear will include 
earplugs, steel-toed boots, hard hats, high-visibility vests, and gloves.  

34. In the unfortunate event of a worker being injured on site, work along his or her 
section will be stopped, and emergency response teams called to quickly aid the 
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worker.  The cause of the incident will be investigated to prevent further injury 
on site and safety procedures will be reiterated.  

35. The assessment noted that the potential impact on marine water quality due to 
construction activities is the possible release/spill of fuels and oils into the 
environment.  This can occur from improper handling and storage of fuel or oil 
on-site or via leakage from construction machinery and improper fueling 
practices on-site.  

36. Furthermore, the marine ecosystem is not expected to be disturbed as there is no 
direct development occurring in the marine or coastal environments.  

37. The public beach access adjacent to the site of the proposed development is the 
only fully developed beach access on Grace Bay Beach. The development 
includes facilities such as a change room, restrooms, freshwater showers, and 
car parking facilities.  The beach access facility was developed by the 
proponents of the proposed development under a land lease agreement 
between the Government of the TCI and the developers. 

38. The assessment suggested that financial resources injected into the local 
economy by increased tourist spending can be used by the government to help 
develop and protect historic and cultural sites throughout the islands.  Historical 
sites like the “Cheshire Hall Ruins” can benefit from tourists visiting the site and 
entrance fees collected can be used to restore the site. 

39. The assessment suggested that four major fields should be monitored including 
the beach/site topography and terrestrial vegetation monitoring. 

40. Water quality testing is strongly advised as a monitoring activity.   It is of the 
utmost importance that the water quality remains like baseline conditions.  If the 
water quality is negatively affected there could be an impact on the touristic 
value of the property and nearby lots.  Water quality testing should be done for 
typical nutrients and bacteria.   

41. The assessment recommended that there should also be follow-up assessments 
to determine if there have been any unexpected long-term impacts from the 
works (such as damage from more tourists snorkeling). 

42. An Environmental Monitor (EM) will be hired during the project’s construction 
and will be responsible for ensuring that the project complies with the design of 
the Sand Dune Restoration, Swim Zone, Boat Access Lane, and environmental 
mitigation requirements.  
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43. The study recommended that the height of the sand dune system be increased.  
The sand was preferred as a fill material because it would maintain the natural 
aesthetic of the coastline and provide an opportunity for replanting of native 
species such as salt-resistant and drought-resistant shrubs.   

44. Negative impacts identified were mainly temporary and occurred during the 
construction works. Positive impacts were based on the reduced inundation and 
asset protection during major storms.  

45. Vulnerability to hurricanes was an issue when considering that climate change 
projections show stronger, more frequent hurricanes.  It was therefore 
proposed that the dune crest elevation be increased to an elevation of 4m to 
provide protection against storm surges.  The dune would also be vegetated with 
suitable plants to maintain the overall aesthetic of the existing landscape and 
reduce the potential for erosion of the dune. 

46. Sourcing sand will be an important component of the project’s success. Sand 
must be sourced from an approved supplier with a land-based source preferred. 
The pricing of this activity is highly unpredictable.  To deal with this market 
volatility, multiple sand source options were provided.  

47. Overall, the assessment shows that the implementation of the concept would 
increase the resilience of the property’s coastal zone. As climate change brings 
more natural hazards to the shores of Grace Bay, this concept will provide 
protection for the assets on the property and reduce downtime after a storm. 
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DRAFT ENVIRONMENTAL IMPACT STATEMENT, SEFAMM GRACE BAY HOTEL 
DEVELOPMENT – PR. 16016 – 60905 16 & 204, GRACE BAY BEACH, PROVIDENCIALES, 
TURKS AND CAICOS ISLANDS – FOR SEFAMM TCI LIMITED. 

 
 

1.0 Introduction and Overview 
 
This Document constitutes an Environmental Impact Statement (EIS) for the SEFAMM 
Grace Bay Hotel Project on Providenciales, Turks and Caicos. The Grace Bay Hotel 
Development is in Grace Bay, Providenciales.  The Project site consists of 2.12 acres of 
land that will be developed into a hotel and other tourist amenities.  

Section 44 (1) b of the Physical Planning Ordinance (2020) requires that an 
Environmental Impact Assessment (EIA) be undertaken for all coastal developments.  
This document describes the marine, terrestrial, and socio-cultural areas that are 
directly affected by the proposed development and the considerations that must be 
given during the construction and operation phases of the proposed works to monitor 
and mitigate the impacts.  This document is in support of the planning application 
reference number PR16016 and is in accordance with the Terms of Reference (ToR) 
issued by the Department of Environment and Coastal Resources (DECR). 

1.1 The Study 

This study assesses the potential environmental impacts of a proposed 106-room hotel 
development configured around a 7-story hotel complex with appropriate amenities on 
block and parcel numbers 60509/16 and 204 at Grace Bay Beach, Providenciales, Turks 
and Caicos Islands. The Grants of Outline Development Permission and Detailed 
Development Permission (GDP) for the proposed development dated September 29, 
2022, issued by the Physical Planning Board, set in motion the process for issuing the 
Terms of Reference (ToR) for this study. 

1.2 Aims and objectives of the assessment. 

The overarching objective of the study is to ensure that any proposed intervention does 
not negatively impact the existing environment.  This will be done by considering the 
following sub-objectives.  The sleek, modern lines of the 7-story development with set-
back terraces optimize on the beach and nearby developments. 

The assessment examined the terrestrial, benthic, coastal, and cultural heritage 
environment of the areas and identified the potential impacts of the proposed works. 
The purpose of the EIA is to assess and document the existing environment of the 
project area and the potential impacts associated with the proposed project.   
recommendations to avoid, negate, minimize, or mitigate potential impacts. 
The broad objectives of the assessment are: 
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For baseline assessment: 

• To provide an understanding of terrestrial environment of the property and how 
the environment was impacted by previous activities. and how the proposed 
development will impact the remaining terrestrial communities on the site. 

• To provide description of the geological and hydrogeological environment of 
the site.   

• To assess the existing marine environment of the project area and the potential 

impacts associated with the proposed project. It provides recommendations to 

avoid, negate, minimize, or mitigate potential impacts. 

• To define the coastal hazards related to storm surges (winds, waves, and water 
levels) and simulate how the property withstands the hazards. 

For impacts: 

• To determine possible impacts related to construction works and how they can 
be mitigated. 

• To determine how the proposed development will impact the remaining 
terrestrial communities on the site. 

•  To identify potential of the proposed development to recommend measures to 

avoid, negate, minimize, or mitigate potential impacts. 

• To provide an Emergency Mitigation Plan that summarises the impacts and 
details the mitigation measures. 

1.3 Organization of EIA Report 

This Environmental Impact Statement (EIS) report is organized in accordance with the 
guidelines provided in the detailed Terms of Reference (TOR) issued by the Department 
of Environment and Coastal Resources (DECR) and the Department of Planning (DoP) in 
the Ministry of Tourism, Environment, Heritage, Maritime, Disaster Management and 
Gaming, Turks and Caicos Islands Government on September 29, 2022.   

The first section provides an overview of the study, including the aims and objectives of 
the assessment, an overview of areas/topics to be addressed, an analysis of the 
methods and a brief description of the project.   

Section two offers a detailed historical overview of the site and existing development 
and gives a detailed baseline assessment of the site and surrounding environment, 
including the terrestrial, marine, and physical environments.  This section also detailed 
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various modelling scenarios that detailed current wave conditions and how the project 
would respond.  
 
Section three reviews the existing and appropriate legislative and regulatory 
framework under which the proposed hotel project will be constructed and operated.   

Section four gives a detailed description of the various components of the proposed 
development, including design, construction, and operational infrastructural 
components. Here construction activities and programs, including a detailed 
description and timeframes for all construction and related activities are outlined.  

Construction phasing is also laid out in this section.  Socio-economic parameters like 

demographic, employment and safety and security concerns are also discussed in this 
section.  Safety and security measures during the construction and operational phases 
of the development are evaluated. 

Impact assessment is the focus of Section five.  Here potential environmental impacts 
associated with the proposed development are identified using computer modelling and 
other methodologies.   

Mitigation and Monitoring measures are detailed in Section Six, which includes 
proposed actions and schedules to mitigate against identified environmental impacts.  
A outline brief of the Environmental Management Plan (EMP) is also included in this 
section. 

Recommendations and conclusions can be found in section seven.  

A Statement of the understanding of the Environmental Charter (2010 and the Climate 
Change Charter (2022) and the proponent’s declaration of intent to guide the 
development by the recommendations of the EIA consultants, with updated declaration 
following response to public or TCIG commentary requesting or requiring alterations to 
any part of the EIA report are listed in section eight. 

Appendices are included in section nine.  These include the Terms of Reference (ToR), 
Resumes detailing the qualifications and experiences of the EIA Team, and Government 
permits. 

1,4 Names and contact information of the developers and EIA Team 

SEFAMM (TCI) Limited is a company incorporated in the Turks and Caicos Islands under 
the Companies Ordinance 1981, to develop a hotel/condominium development on Grace 
Bay, Providenciales, Turks and Caicos Islands.  

The company’s Registered members and shareholders are listed in Table 1.0 below: 
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     Table 1.0:  SEFAMM  TCI Ltd registered members and shareholders 

Shareholder Name Nationality Address Contact Information 

M & S Nominees Ltd TCI Company Providenciales  

Fio Firat Mayil British Coopers Lane, 
Northaw, Porters 
Bar ENG 4DJ 

United Kingdom 

+4477-5757-5777 

Mehmet Kocakerim  British Coopers Lane, 
Northaw, Porters 
Bar ENG 4DJ 

United Kingdom 

+4477-5757-5777 

John Williams TCI The Bight, 
Providenciales 

649-231-1916 

 

SEFAMM (TCI) Limited Certificate of Incorporation can be found in Appendix L. 

The EIA team and their contact information are provided in Table 2.0 

Table 2.0:  EIA Team and their contact information 

 

Team Member 

 

Study Area 

 

Nationality 

Contact Information 

Phone Email 

Philip Warner 

Smith Warner International Ltd 

Coastal & 
Terrestrial 

Jamaican 1876-9788-
8950 

philip@smithwar
ner.com 

Janeen Bullard 

JSS Consulting (Environmental) 

Marine Bahamian 242-357-9262 Janeen2JSS 

Consultants.com 

Ezekiel Hall  

EnvironmentalALL 

Geology TCI 649-246-8263 Hallenvironment1
@gmail.com 

Oswald R. Williams 

Caribbean Environmental 
Design Associates 

Socio-
economic/ 

Terrestrial 

TCI 649-231-0371 oswaldwilliams51
@gmail.com 

Oswald R. Williams Projector 
Coordinator 

TCI 649-231-0371 oswaldwilliams51
@gmail.com 
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1.5  Brief description of the proposed development 

The SEFAMM Grace Bay Hotel project is the latest addition to the luxury hotel resort 
development along the famous Grace Bay Strip, Providenciales, Turks and Caicos Islands. 

1.5.1 The Developers 

The project is being developed by SEFAMM TCI Limited a Turks and Caicos-based 
company.  The main principles are Fio Firat Mayil, Ibrahim Surensoy, and John Alexander 
Williams. 

 

1.5.2 Project Location 

The project site is located along the Grace Bay beach area with a small headland/salient 
feature to the west, as shown in the following photos.  The property is sandwiched 
between three already-developed lots and a beach access lane.  To the west is an avenue 
for beach access and the luxury residential condominiums that make up the Mansions on 
Grace Bay.  To the east is the Villa Renaissance and to the north is the Atlantic Ocean.  To 
the south is an access road and the South Fleetwood Villas Figure 1.0.   

 



ENVIRONMENTAL IMPACT STATEM ENT SEFAMM TCI GRACE BAY HOTEL DEVELOPMENT, GRACE BAY 
BEACH , PROVIDENCLALES TURKS & CAICOS ISLANDS 

 
 
 

CARIBBEAN ENVIRONMENT DESIGN ASSOCIATES – EIS REPORT SEFAMM TCI LTD - SEPTEMBER 2023 13 
 

 

Figure 1.0: Project Location 

The 2018 grant of Outline Development permission, PR. 13961 for the initial hotel 
development scheme was on block and parcel number 60905/16 comprising 78 hotel 
rooms on a 1.57-acre site.  However, following successful negotiations with the 
Government, a 0.55-acre portion of the beach access lane adjacent to the development 
site was leased from the Crown and Turks and Caicos Government.  This agreement with 
the government increased the overall site area to 2.12 acres and allowed the capacity of 
the hotel development to be increased from 78 hotel rooms to 106 units.   Figure 2.0 is a 
drone image of the property and nearby shoreline features. 
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  Figure 2.0 Drone photos of the property and nearby shoreline features 

The proposed plans for the lots are shown in the following images Figures 3.0 and 4.0.  

 

 

Property Line 

 

Property Line 

Property Line 
Property Line 
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Figure 3.0 Architectural rendering of the proposed hotel at SEFAMM in Grace Bay 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 4.0 Architectural rendering of the proposed hotel at SEFAMM in Grace Bay 
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1.5.3 Project Concept and Description 

The proposed development consists of 106 units of hotel and condominium units on 
approximately 2,12 acres of beachfront property on Grace Bay, Providenciales, Turks 
and Caicos Islands.  The design concept consists of the sleek, modern lines of the 7-
story development with set-back terraces that optimize the impact on the beach and 
the nearby developments.  The building’s efficient passive form, double aspect units, 
facing north, is designed to reduce the need for mechanical cooling during the hot 
summer months. 

 
The development comprises 106 luxury one-bedroom units, arranged over 7 floors, 
some of which are double-height spaces.  The development also provides multi-
exclusive and shared pools, a fitness center, kids’ play areas, meeting rooms, and high-
end beachfront restaurant and bar, secure car parking, and a double-height entrance 
lobby.  Each hotel room and condo unit are designed to maximize ocean views and all 
features have generous full height living spaces.  Large wrap-around terraces dissolve 
the boundary between inside and outside taking advantage of Grace Bay Beach’s 
exceptional climate and encouraging an outdoor lifestyle. 
 
There are 90 car parking spaces on the lower ground floor.  The development also 
provides a vehicle hiring/sharing scheme for guests.  There are also dedicated electric 
vehicle charging points to be provided.  Both schemes would optimize the impact on 
traffic, reduce carbon footprint and improve air quality. 
 
1.5.4 Development relationship with other developments in the area 

SEFAMM TCI Grace Hotel development project is the latest addition to the stretch of 
luxury condominiums, resort hotels, and commercial developments along the world-
famous Grace Bay Beach strip in Providenciales, Turks and Caicos Islands.    The sleek, 
modern lines 7-story development. 

The development is sandwiched between the Villa Renaissance development to the east 
and a villa development to the west.   A few lots to the east is the 12-story Ritz Carlton 
Hotel and the 7-Stars Hotel.  Photos 1.0 and 2.0 show the development in relation to 
neighbouring developments. 
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Photo 1.0: The site of the proposed development in relation to the adjoining 
developments 

 
Photo 2.0: Rendering of the proposed development showing the relationship 
with the adjoining developments. 
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Shadow studies commissioned by the developers from 8 am to 4 pm during the day 
clearly show that there are no consistent shadows cast on any neighbouring 
properties.  The setbacks of the development from the beach access, the beach, as well 
as the property to the east fully optimizes the impact of the proposed development.  
Figures 5.0 below shows shadows of the proposed development. 

 

 

Figure 5.0 - Shadow plans of the proposed hotel at SEFAMM in Grace Bay 

 

1.6 Overview of the area/topics to be addressed. 

This report follows the areas/topics to be addressed as detailed Terms of Reference 
(ToR) dated May 22, 2020, and issued by the Department of Environment and Coastal 
Resources.  Other topics discussed were identified following a scoping exercise. 

This report describes the coastal zone and its features to develop baseline conditions.  
The results indicate that the property is vulnerable to storm surges.  Increasing the crest 
height of the dune has been proposed to provide protection in hurricane events.  The 
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effectiveness of the concept was tested with numerical models, which showed 
negligible impacts within a wider study area of 5km.  

1.7 Impact assessment methods/analysis 

Quantitative and qualitative analysis is commonly used in Environmental Impact 
Assessment studies to evaluate the environmental, socioeconomic, and cultural 
heritage dimensions of developments, particularly, developments that have economic 
and social development aims.   Quantitative methods seek to separate and simplify 
indicators and impact processes to measure them, while qualitative methods seek to 
understand complexity as a more accurate reflection or reality. 
 
The main methods of Qualitative assessment employed in this Environmental Impact 
Assessment study included – informal interviews, case studies, and direct observations.  
 
They help increase understanding of: 

• Complex and sensitive impacts and processes. 

• Differential impacts between stakeholders and the reasons for the impacts, and 

• Potential consequences of any practical recommendations. 

1.7.1 Conducting literature search. 

A general note of the biological features, based on a desktop study, is also presented.   
 

1.7.2 Field surveys 

The field assessments involved visual inspections of terrestrial, shoreline, and marine 
areas within the footprint of the proposed development.   Landside field terrestrial 
assessment involved direct visual observation of the condition along the northern coastal 
boundary, along the beach access, along the eastern and southern boundaries, and the 
interior of the site. 
 
A Mavic-3 digital drone camera and a Canon EOS Rebel SLT digital camera were used to 
photograph representative and notable flora and fauna.  Six (6) terrestrial transects were 
marked out on the site and the terrestrial ecosystem was assessed (Figure 9.0). 
 
Coastal existing conditions on the site were assessed first to provide a baseline.  
Impacts were then evaluated by assessing the differences between baseline conditions 
and proposed conditions. The baseline and proposed conditions were simulated in a 
numerical model that simulates wave height and water levels under certain events. The 
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events included hurricanes, swell waves, and average wave conditions.  The events are 
generally described statistically, based on return period or exceedance probability.  For 
each event listed the wave climate is compared in one of two ways: 

• A side-by-side comparison of wave parameters during and after the 
implementation of coastal structures, which compares both magnitude and 
patterns; or 

• A difference calculation at a location to indicate zones of increased/decreased 
activity. 

Impacts associated with construction works are categorized based on their area of 
impact and duration.  The likelihood of the impact is also incorporated to determine the 
significance of the impacts on the project. 

The marine ecosystem at the Grace Bay Hotel site was assessed using snorkel gear and 
drones. Digital photographs of the representative and/or notable conditions were taken 
using two (2) Olympus TG-6 cameras and Power Dolphin by Power Vision Surface 
Drone. Two (2) transects were conducted within the survey area (See Table 3.0 for 
transect coordinates). The benthic ecosystem was assessed in areas that may be 
directly and indirectly impacted by the proposed construction footprint. The transects 
were approximately 500 meters in length and approximately 150 meters apart Figure 
6.0. 

Areas with coral colonies and seagrass beds in the assessed area were noted. Coral 
health was visually observed during the assessment for the presence of diseases such 
as Stony Coral Tissue Loss Disease (SCTLD), and coral bleaching. Representation photos 
were taken. 

Benthic habitats were classified as hard bottom, sandy bottom, and seagrass cover. A 
record was taken of flora, fauna species, and substrate types. General observations 
were made for the surveyed areas. There were random spot checks at the seagrass 
areas for epifauna present. Data was collected underwater on slates and transcribed at 
the end of the day. Photographs were taken. Species abundance was recorded as Single 
(1), Few (2-10), Many (11 -100), and Abundant (100+). Species identification was 
confirmed using Humann et al. 2013, Reef Coral Identification, Humann et al. 2013, Reef 
Fish Identification, and Humann et al. 2013, Reef Creature Identification. 

It is highly unlikely that this assessment identifies all the marine species, but it provides 
a representation of those present on the site. 
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Figure 6.0: Grace Bay H otel Marine Transect Map 

Table 3.0:  Grace Bay Hotel Transect GPS Points and Measurements 

 Start End Measurement 
(M)  

Latitude Longitude Latitude Longitude 

Transect 1 21°48.’N 072°11.’W 21°48.’N 072°11.’W 568 

Transect 2 21°48.’N 072°11.’W 21°48.’N 072°11.’W 530 
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SECTIO0N II 

2.0 Baseline Studies 

This section gives a historical overview of the site and existing development, including 
historical ownership and land use of the proposed development.  A baseline assessment 
of the biological environs, including physical, terrestrial, marine, and coastal.  Socio-
economic parameters are also discussed in this section. 
 
Baseline investigations were done to quantify the conditions on the site before the 
construction of the hotel.  The findings were used to determine whether there has been 
a lasting impact on the area after construction.  Under the scope of the project, 
terrestrial, geological, marine, coastal, and socio-economic and cultural conditions 
were investigated.   
 
A qualified survey team knowledgeable in marine benthic types and biota snorkeled 
along the transects covering five feet on either side of the transect line. Data was 
collected to identify sensitive marine habitats and commercially and ecologically 
important species utilizing the area. Data from diver surveys, satellite imagery, and a 
review of underwater drone images were used to assist in the creation of a GIS benthic 
habitat map of the survey area. 
 
The coastal investigations included erosion and accretion on the site, general wave 
climate, sediment classification, and water quality information.  A general note of the 
biological features, based on a desktop study, is also presented.   

 

 2.1 Historical overview of the site and existing development 

The site of the proposed SEFAMM Grace Bay Hotel Development (60905/16 & 204) has 
its origin as part of the original Provident Limited Master Plan for Grace Bay, 
Providenciales, Turks and Caicos Islands.  The land remained vacant over the years, 
whilst hotel/condominium developments like Point Grace Hotel, Villa Renaissance, and 
The Sands were developed on neighbouring parcels of land. 

2.1.1 Historical ownership and land use of the site, proposed development, and 
surrounding areas 

Parcel 60509/16 was originally owned by Grace Bay Limited, Third Turtle Inn, 
Providenciales, and was subsequently under the ownership of private individuals.  It 
was purchased by SEFAMM TCI Limited in 2018. 
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The beach access (60905/24), like all beach accesses within the Grace Bay subdivision 
was owned by Provident Limited as part of the original 4,000 acres of land granted to 
Provident Limited under the Development Agreement of 1966.  All beach accesses 
within the Grace Bay area were later transferred to TCIG. 

A portion of the beach access (60905/24) to the west of the site for the proposed 
development (60905/204 – 0.22 acres) was leased by SEFAMM TCI Limited from the 
Crown and the Government of the Turks and Caicos Islands to facilitate the proposed 
SEFAMM Grace Bay Hotel Development.  (See Figure 7.0 and Appendix J). 

 

Figure 7.0: Area of leased Crown Land 

The original Grace Bay Master Plan zoned most of the beachfront lands as low 
residential development. The Providenciales Master Plan 1987 changed the designated 
land use zoning for lands along the Grace Bay strip from low-density to high-density 
tourism-related development. 

Outline Development Permission was granted on the 24th. December 2018 for the hotel 
development and associated amenities (PR. 13961), and Detailed Development 
Permission on 29th. September 2022 (PR. 16016), and Grant of Building Permit (PR. 
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15532) for the display house and sales office was granted on 17th. March 2022 
(Appendices A, B and C).  

2.2 Biological Environmental Baseline Assessment 

A desktop study was done to determine what ecological assets are present on the island 
of Providenciales. The scope of the construction is confined to the property boundary, 
which is about 30m away from the sea. It, therefore, stands to reason that most 
impacts would be within the property and set back from the waterline.  The following 
sections present possible ecological features and potential threats during construction. 

2.2.1 Baseline terrestrial environment 

Habitats on the island of Providenciales include coastal habitats, wetlands, and the 
marine environment. The coastal zone provides habitats for various species of plants 
and animals. The wetlands are primarily composed of mangrove forests, which provide 
habitats for various species of birds, reptiles, and marine organisms. The island's 
marine environment is home to various species of coral reefs and fish (SWA et al., 
2013). 
 
Based on the field investigation, which included qualitative and quantitative 
investigation in six 3m square plots, only one (Sand Strand) of the nine naturally 
occurring vegetation communities identified by Correll and Correll was found on the 
site.  Vegetative communities on most of the property were highly disturbed by 
previous human activities.  
 
Field assessment and ground truthing were conducted on April 14, 2023.  During these 
site investigations, vegetative communities were assessed qualitatively and 
quantitatively, and a list was compiled of the flora and fauna identified in in Table 5.0.  
This list provides a sample of the native flora and fauna, but it is not intended to be a 
complete inventory of all the species present on the site. 
 
Whilst most of the site was heavily impacted by previous human activities, the focus of 
the investigations was on those areas that were not so impacted.   Figure 8.0 shows the 
areas that were impacted by previous human activities and those area that were not. 
 
Assessment of the site’s vegetative communities was conducted by establishing six 3-
meter square temporary vegetative assessment plots along six west-east oriented 
transects (Figure 9.0).  The coordinates of these transects are listed below in Table 4.0) 
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Table 4.0 – Transects Coordinators for terrestrial assessment. 

 

Transects 

Point A Point B 

North 
Coordinator 

West 
Coordinator 

North 
Coordinator 

West 
Coordinator 

Number 1 21.475103 72.105706 21.475091 72.105565 

Number 2 21.475058 72.105707 21.475051 72.105572 

Number 3 21.474999 72.105709 21.474994 72.105580 

Number 4 21.474932 72.105710 21.474932 72.105720 

Number 5 21.474873 72.105733 21.474859 72.105588 

Number 6 21.474813 72.105749 21.474788 72.105598 

 

The percentage cover of individual ground cover species and vines was recorded.  The 
presence of fauna observed within the plot in the vicinity was recorded.  Evidence of 
impacts was recorded to assist in determining the quality of the vegetative community 
in each plot.   Observations show that the site has been heavily impacted by previous 
human activities and temporary development by the developers'’ (Figure 8.0), including 
viewing pavilions and a model villa unit.  

By overlaying the site development plans of the proposed hotel development over the 
site the estimated potential environmental impacts that could occur because of the 
proposed development was determined.  The footprint of the proposed development 
covers most of the site. 

Each community was evaluated from a qualitative perspective, based on the following 
categories and descriptions: 
 
Excellent: Natural floral and faunal communities are intact; little or no adverse impacts 
from non-native species; natural hydrological conditions exist; free of adverse human-
related (e.g., debris, previous construction) and/or natural (hurricane) impacts.  Species 
designated as Endangered or Endemic are present in sustainable populations. 
 
Good: Natural floral and faunal communities are present, but communities are not 
meeting optimal conditions due to adverse impacts from hydrological, human-related, 
or natural causes. Species designated as Endangered or Endemic may be present, but 
long-term population sustainability is questionable. 
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Fair:  Natural conditions are substantially impaired because of hydrological, human-
related, or natural causes.  Species designated as Endangered or Endemic are absent or 
minimally present, and long-term population sustainability is tenuous. 

 
Poor:  Native floral and faunal communities are absent or minimally present due to 
previous hydrological, human-related, or natural impacts. Species designated as 
Endangered or Endemic are either not present or are not present in sustainable 
populations. 

No wetlands were present on the property. 
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Figure 8.0: Project Site Vegetative Communities (Site H eavily Impacted by Previous H uman Activities)
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Figure 9.0: Location of transects terrestrial assessment 60906/16 & 2, GRACE Bay, Providenciales
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Sub-canopy (both shrubs and ground covers) species were also primary weedy species.  
Native shrubs were also present on site including Jumbie bean (Photo 3.0).  Other native 
species present included horse-grass (Desmmodium glabrum), bladderpod (Herissantia 
crispa), goatweed (Capraria biflora), woodly Corchorus (Corchorus walcotti) and marsh 
fleabane (Pluchea ordorata).     Ornamental shrubs included bougainvilla (Bougainvillea 
spectabillis), hibiscus (Hibiscus rosa-sinensis) and tattoo bush (Jatropha gossypilofolia). 

Groundcover species also included a combination of weedy native species, including 
burragrass (Cenchrus spp), hogweed (Boerhavia diffusa), sweet weed (Stylosanthes 
hamata) and blue rat-tail (Stachytarphaera frruiticosa).    Vines on the site included least 
snoutbean (Rhynchosia minima) and woe-vine (Cassytha filiformis). 

 

          Photo 3.0: Typically disturbed sub-canopy dominated by cow bush. 
                                                                (Date of photo April 14, 2023) 
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Photo 4.0: Typical dominant opportunistic species 
                                                                      (Date of photo April 14, 2023) 

 

                                                                  Photo 5.0: Typical dune system 
                                                      (Date of photo April 14, 2023) 
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Wildlife species observed on the site included the Turks and Caicos anoles (Anolis 
scriptus) and curly-tailed lizards (Leiocephalus psammodromus).  One species of land 
snails was observed on site.      

The site is heavily Impacted by previous human activities. 

The property under previous ownership has been heavily impacted by human activities.  
Existing physical impacts on the site consist of a building, view pavilions, undeveloped 
walkways, and an undeveloped car parking area.   Approximately 50% (1.06 of the total 
2.12 acres) of the site was heavily degraded by previous human activities Figure 8.0. 
Some opportunistic vegetation community was present on the site, including weedy 
upland that is typical of disturbed areas (Photo 4.0).  Cow bush (Leucaena 
leucocephala) (Photo 3.0) was found on the site. 

A model building is constructed on-site, which is to be used as temporary offices, 
temporary toilet facilities, and workshops during the construction phase of the 
development.  When the proposed development is completed, this building will be used 
as the beach bar and restaurant. Also on the site is a specially constructed viewing 
pavilion (Photo 6.0). 

 

Photo 6.0: Viewing Pavilion. (Date of photo April 14, 2023) 
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Photo 7.0: Property boundary enclosure. (Date of photo April 14, 2023) 

 

Photo 8.0: Area impacted by human activity 
(Date of photo April 14, 2023) 
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       Photo 9.0: Man-made walkway. (Date of photo April 14, 2023) 
 

2.2.1.1 Qualitative Description of Flora and Fauna 

Providenciales has a diverse range of flora and fauna.  The terrestrial flora and fauna of 
Providenciales include various endemic species and some that are introduced. A total of 
two-hundred and sixty-seven (267) species of plants have been reported in 
Providenciales.  The vegetation is primarily composed of scrublands, coastal strand 
vegetation, and mangroves. Some of the plant species found on the island include 
buttonwood (Conocarpus erectus), sea grape (Coccoloba uvifera), and coconut palm 
(Cocos nucifera) (VTCI, 2023). 

 
The vegetative community observed on the site of the proposed development 
(60905/16 & 204) was given a low rating for its environmental value and quality, 
particularly because of previous human impacts.  The site had been disturbed 
throughout most of the area and most of it was void of vegetation.  No birds’ nests or 
other evidence of significant wildlife value was observed.  No wetlands were present. 
 
Sand Strand, including beach dune. 
The west coastal area of the property consisted of a sand stand and beach community. 
Portion of this sand dune was damaged by human activities and must be restored Photo 
10.0. 
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Photo 10.0: Damaged sand dune system to be restored. 

(Date of photo April 14, 2023 

The fore-dune community of the site was typical of dune communities in the TCI and 
the Bahama.  Sea oats (Uniola paniculate) and other dune species were present in 
varying abundances in the transition zone between the unvegetated sandy beach to the 
north and less densely vegetated areas further inland.   

Inland other native salt-tolerant and drought-tolerant species were present including, 
burr grass (Censhrus sp.) sweet bay (Ambroosia hispida) and bay hops (Ipomsea pes-
caprae).  Shrubs included both native inkberry (Scaevola plumini) and non-native 
ornamental candlewood (aka beach naupaka).  Vines in the foredune were primary 
woe-vine (Cassythia filiformis) and wild apicot (Passiflora pectinate).  The Australian 
pine (Cassuarina equesitifolia) trees on the site will be removed and the DECR will be 
consulted prior to removal. 
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Photo 11.0: Primary dune system (Date of Photo April 14, 2023). 

  
2.2.1.2 Quantitative Description of Flora and Fauna 

A total of 18 plant species were observed in the six 3-meter square vegetation plots. To 
provide more information than species richness (number of species present) the data 
collected was subjected to a Shannon-Weiner Diversity Index calculation which 
resulted in a value of 1.28.  The index is a mathematical measure of the diversity of    
Diversity of species in this community. This comparatively low value corroborates the 
observation in the field that floral diversity on the subject property is low.  The diversity 
of native species is even smaller, as fewer of the species observed on the property were 
native. 

Rare, Threatened, and Endangered Species 
Providenciales is home to various species that are either rare, threatened, or 
endangered. The Turks and Caicos Rock Iguana (Cyclura carinata) is an endangered 
species endemic to the island and found nowhere else in the world. The iguana 
population on Providenciales has declined significantly due to habitat loss and 
predation by introduced species (IUCN, 2021). The Brown Pelican (Pelecanus 
occidentalis) is a threatened species listed as vulnerable, and the Hawksbill Turtle 
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(Eretmochelys imbricata) is an endangered species protected under the Endangered 
Species Act. The Hawksbill Turtle population in TCI has declined significantly, with an 
estimated 70% reduction in nesting females from 1980 to 2010 (VTCI, 2023).  However, 
none of these species were observed on the property. 

In summary, the various landside communities present on the site were evaluated from 
a qualitative perspective based on the results of the ground-truthing conducted on April 
14, 2023.  Each community was evaluated based on the extent to which the naturally 
occurring floral communities were intact. 

The project site has been heavily impacted by previous human activities.  For example, 
more than 50% of the site has been impacted by physical development, including two 
viewing pavilions, a model building to be used for temporary offices, temporary toilet 
facilities, and warehousing during the construction of the development (Building Permit 
PR16016). Other developments on the site are concrete footpaths, boundary walls, and 
car parking.   The undisturbed portion of the site includes a 30-foot belt along the 
eastern boundary of the site. 

Plant species observed and identified on the site during the habitat assessment carried 
out on April 14, 2023, are included in the following (Table 5.0).  The list should be 
considered preliminary, and additional species could be identified if additional surveys 
were to be conducted during different times of the year.  Nomenclature follows “Flora 
of the Bahamas Archipelago” by D.S. Correl and H.B Correll and/or Flowers of the 
Bahamas and the Turks and Caicos Islands by K McNary Wood.  

Table 5.0: Plant List – SEFAMM H otel Project Site Grace Bay, Providenciales, 
TCI. 

Familyt/Scientific 
Name 

Common 
Name 

Type Native Habitat Abundance 

MONOCOTS 
AGAVACEAE 

Sanaservieria 
lryacinthoides 

 

 

Africa 
Bowstring 
Hemp 

 

 

Shrub 

  

 

Coppices 

 

 

Occasional 

AMARYLLIDACEAE 

Hymenocallis 
arennicola 

 

Dune Spider 
Lily 

 

Herb 

 

  

 

Grassy 
dunes 
along coast 

 

Occasional 

 

COMMELINACEAE 

Commelina 

 

Creeping 

   

Disturbed 
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diffusa 

 

Tradescantia 
pallida 

Dayflower 

 

Purple Queen 

Herb 

 

 

Herb 

Area 

 

Ornamental 
– Cultivated 
areas 

Occasional 

 

 

Occasional 

POACEAE 
(GRAMINEAE) 

Cenchrus sp. 

Dactyloctenium 
aegyptium 

 

Burr Grass 

 

Crowfoot 
Grass 

 

Herb 

 

Herb 

 

  

 

Beach 
foredune 

 

Disturbed 
areas 

 

Common 

 

 

Occasional 

POACEAE 

Eleusine indica 

 

Eustachys petraea 

 

Uniola paniculata 

 

Goosegrass 

 

Finger Grass 

 

Sea Oats 

 

Herb 

 

Herb 

 

Herb 

 

  

 

  

 

  

 

Disturbed 
areas, 
sandy soils 

Beach mid-
dune, 
Coppice 
edges 

Beach 
foredune 

 

Occasional 

 

Occasional 

 

Common 

ASTERACEAE 

Ambrosia hispida 

Conyza Canadens 

 

Iva imbricata 

Luctuca 

 

Sweet Bay, 
Bay tansy 

Smooth 
Horseweed 

Beach Iva 

Wild Lettuce 

 

 

 

Shurb 

Herb 

Herb 

 

  

 

  

  

  

 

Beach 
foredune 

Disturbed 
area 

Dunes 

Disturbed 

 

Occasional 

 

Occasional 

Occasional 

Occasional 

BIGNONACEAE 

Tabebuia 

 

Cedar 

 

Tree 

 

  

 

Thickets, 
Coppices 

 

Common 

CASUARINACEAE 

Casuarina 
equisetifolia 

 

Beefwood, 
Australian 

 

Tree 

  

Sandy 
shores, 
Disturbed 

 

Common 
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Pine 

 

areas 

GOODENACEAE 

Scaevola plumieri 

 

 

Inkberry, 
Black soap 

 

Shrub 

 

  

 

Coastal 
dunes 

 

Common 

LAURACEAE 

Cassytha 
filiformis 

 

WOE-VINE, 
Love Vine 

 

Vine 

 

  

 

Beach 
backdune 

 

Common 

LEGUMINOSAE 

Desmodium 
glabrum 

Leucaena 
luecocephala 

Macroptilium 
lathyroides 

 

Horse-grass 

 

Jumbie Bean 

Wild Bush 
Bean 

 

Shrub 

 

Tree 

Herb 

 

  

 

  

Disturbed  

Common 

 

Common 

 

Occasional 

MALVACEAE 

Hibiscus rosa-
sinenis 

 

Hibiscus 

 

Shurb 

  

Cultivated 

 

Occasional 

 

NYCTAGINACEAE 

Bougainvillea 
spectabilis 

 

Bougainvillea 

 

Shurb 

  

Cultivated 

 

Occasional 

PORTULACACEAE 

Portulaca oleracea 

 

Purslane 

  

  

 

Disturbed 
areas 

 

 

Occasional 

 

 

Invasive species and other disturbances 

Three species of plants that are designated as invasive were found to be present on the 
property, including Casuarina equisetifolia, and Leucaena leucocephala.  Each species’ 
degree of infestation is listed in Table 6.0 below. 
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Table 6.0 – Degree of infestation of invasion plants 

 

Scientific Name 

 

Common Name 

 

Degree of Infestation 

 

Cassuarina equisetifolia 

 

Austrilian Pine, Causarina 

 

Moderate 

 

Leucaena leucocephala 

 

Jumbie, Cow Bush 

 

Low 

 

Pennisetum alopecuroides 

 

Plume grass, Foxtail grass 

 

High 

 

Scaevola taccada 

 

Beach Cabbage, Beach 
Naupaka 

 

Moderate 

 

2.2.2 Baseline marine environment 

The purpose of the baseline marine investigation was to record the existing conditions 
within the survey area including habitat characterization, habitat mapping, species 
diversity and habitat utilization.  

The benthic surveyed area was divided into two areas, nearshore and offshore. The 
Nearshore environment consisted of the beach shoreline up to 250m seawards and the 
offshore environment consisted of 250m to 500m seaward Figure 10.0. The nearshore 
environment would be directly impacted by construction activities, whereas the 
offshore environment would be indirectly impacted by construction activities.  

A qualitative analysis was completed for the offshore environments as the areas are 
expected to be indirectly impacted and a quantitative analysis was completed for 
nearshore environments as the area may be directly impacted. 
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Figure 10.0: Marine Benthic Survey Area 

 

Figure 11.0: Marine Benthic Survey Area Depicting Nearshore and 
Offshore Surveyed Areas 
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2.2.2.1 Qualitative Analysis of the marine ecology 

A qualitative analysis of the benthic habitat offshore was completed. Changes in 
benthic habitats were noted during the survey and the benthic description is listed 
below in the following sections. 

2.2.2.1.1 Offshore Benthic Description 

The following sections provide descriptions of the benthic habitats offshore of the 
surveyed area Figure 11.0. The habitats encountered were separated into two (2) 
generalized categories and three (3) variations. 

Due to the similarity in benthic habitat along transects, the habitats encountered are 
separated into three (3) generalized categories: 

• Algal dominated Hard bottom  

• Sandy bottom  

• Sand with rubble 

• Seagrass 

• Bare Sand   

Overall, the benthic habitats appeared healthy and consisted of typical flora and fauna 
populations. Although human activity was observed during the assessments there was 
minimal human-related debris observed. There was no evidence of degraded water 
quality. 
 
2.2.2.1.1.1       Algal dominated hard bottom 

The northwestern side of the offshore surveyed area consisted of hardbottom 
dominated by corals and algae. Water depths were relatively low (0.3 to 1.5 meters) and 
moderate rugosity (Photo 12.0 and 13.0). The area was once a reef but now it’s 

dominated by algae with a few live coral heads. 
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Photo 12.0: H ardbottom H abitat 

 

Photo 13.0:  Depicting hardbottom rugosity 
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Majority of the corals observed during the assessment were observed in this area. 
Corals found in this area included Blade Fire Coral (Millepora complanata) (Photo 16.0), 
Branching Fire Coral (Millepora alcicornis), Finger Coral (Porities porities), Mustard Hill 
Coral (Porities astreoides), Mountainous Star Coral (Orbicella faveolata) (Photo 17.0), 
Lobed Star Coral (Orbicella annularis) and Massive Starlet Coral (Siderastrea siderea) 
(Photos 14 and 15.0). Soft corals observed along the hardbottom included Slit-pore Sea 
Rods (Plexaurella spp.), Angular Sea Whips (Pterogorgia anceps) and Common Sea 
Fans (Gorgonia ventalina). A complete list of corals observed can be seen in the Species 
List in Section 2.2.2.2.3.1.2 Corals in the area appear to be in good health. No Stony Coral 
Tissue Loss Disease (SCTLD) or bleaching was observed on the corals. 

 

 

Photo 14.0: Lobed Star Coral (Oribella annularis) 
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Photo 15.0: Massive Starlet Coral (Siderastrea siderea) 

 
Photo 16.0: Blade Fire Coral (Millepora complanate) 
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Photo 17.0: Mountainous Star Coral (Orbicella faveolata) 

Fish abundance was moderate, and diversity was overall low; however, most fish 
species in the area were observed in this benthic habitat. Species include, Bar Jacks 
(Carangoides ruber), Slippery Dicks (Halichoeres bivittatus), Spot fin Butterflyfish 
(Chaetodon ocellatus), Blue Tangs (Acanthurus coeruleus), Yellowtail Damselfish 
(Microspathodon chrysurus), Coney (Cephalopholis fulva), French Grunts (Haemulon 
flavolineatum), Lane Snapper (Lutjanus synagris), Stoplight Parrotfish (Sparisoma 
viride), Princess Parrotfish (Scarus taeniopterus), Blue Chromis (Chromis cyanea), and 
Puddingwife (Halichoeres garnoti). 

Some of the algae observed in this area included Dictyota spp. and Fuzzy Finger Algae 
(Dasycladus vermicularis), Fan leaf algae (Lobophora variegate), and Sargassum 
(Sargassum fluitan). 

2.2.2.1.1.2     Sandy bottom 

Majority of the offshore benthic habitat was dominated by a variation of sandy bottom 
habitat, which included bare sand, and seagrass. The least amount of activity was 
observed in the bare sand and consisted of mainly fish species moving from one area to 
the next. 

2.2.2.1.1.3     Seagrass 

Most of the sandy bottom of the offshore area was dominated by seagrass beds. The 
areas are mainly Turtle grass (Thalassia testudinum), with Manatee grass (Syringodium 
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filiforme) and moderate algae (Photos 18.0 and 19.0). Seagrass diversity was low, but 
the abundance varied from patches of Turtle grass beds with little to no Manatee Grass 
and vice versa but most of the seagrass beds were dominated by turtle grass. In some 
cases, each species was monotypic. The seagrass beds still appear to be healthy and 
consist of floral and faunal populations that depict a healthy seagrass ecosystem. The 

seagrass ranged from sparse to moderate across the site. 

 

Photo 18.0: Sandy bottom with Turtle Grass (Thalassia testudinum) 

 
Photo 19.0: Sandy bottom with Manatee Grass (Syringodium filiforme) 
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Small singular colonies of stony corals Finger Coral (Porites porites) were observed in 
the seagrass (Photo 20.0). Common macroalgae observed in the seagrass beds include 
Mermaid’s Shaving Brush (Penicillus sp.), and Three Finger Leaf Algae (Halimeda 
incrassata).  

 
Photo 20.0: Finger Coral (Porites porites) colonies in the seagrass beds 

2.2.2.1.1.4     Bare sand 

Bare sand patches were observed amongst the seagrass beds (Photo 21.0). There was 
no flora and little fauna observed in these patches. Fish species observed in this habitat 
were moving from one area to the next.  
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Photo 21.0: Bare sand 

2.2.2.1.1.5     Sand with rubble 

Two locations during the assessment were observed to be sand bottom with rubble 
(Photo 22.0). Broken conch shells and other rubble was observed in these areas. No 
flora and little fauna were observed in this habitat. The fauna observed appeared to be 
fish species moving from one area to the next.  

 
Photo 22.0: Sandy bottom with rubble 

2.2.2.2 Quantitative Analysis of the marine ecology 

A quantitative analysis was completed for nearshore environments as the area may to 
be directly impacted by construction activities. Benthic habitats were noted, and GPS 
points (See Appendix U) were recorded. Percent Cover was used to analysis the 
nearshore benthic environment.  
 
2.2.2.2.1     Nearshore benthic analysis 

The following sections provide descriptions of the benthic habitats of the benthic 
surveyed area.  
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Due to the similarity in benthic habitat along transects, the habitats encountered are 
separated into one (1) category with two (2) variations: 

• Sandy bottom  

• Seagrass 

• Bare Sand   
 

2.2.2.2.1.1     Sandy bottom 

The entire nearshore benthic habitat was dominated by a variation of sandy bottom 
habitat, that included bare sand, and seagrass dominated. The nearshore environment 
had very little activity which consisted of mainly fish species moving from one area to 
the next. This was to be expected as the area had high human activity (beach goers and 
boating traffic).  

2.2.2.2.1.2     Bare sand 

Approximately 98% of the nearshore sandy bottom benthic habitat was bare sand. No 
flora was observed in this area and the only fauna observed in the area were mainly 
fish species moving from one area to the next.  The fish species observed included the 
Southern Stingray (Hypanus americanus) and bar jacks (Carangoides ruber) (Photo 
23.0).  

No corals were observed in this area. 
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Photo 23.0: Southern Stingray in the bare sand of the nearshore environment 

2.2.2.2.1.3     Seagrass 

Approximately 2% of the nearshore sandy bottom benthic habitat was seagrass patches 
(Photo 24.0). The seagrass patches consisted of Turtle grass (Thalassia testudinum), 
moderate macroalgae. The seagrass beds still appear to be healthy and consist of floral 
and faunal populations that depict a healthy seagrass ecosystem. The seagrass ranged 
from sparse to moderate across the site. 

There were no coral colonies observed in the nearshore seagrass beds.  Common 
macroalgae observed in the seagrass beds include Mermaid’s Shaving Brush (Penicillus 
sp.), and Three Finger Leaf Algae (Halimeda incrassata).  
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Photo 24.0: Seagrass patch in the sandy bottom of the nearshore environment 

2.2.2.2.3     Species List 

The following is a list of the species observed and identified. 

2.2.2.2.3.1     Fauna 

Roving Diver visual fish surveys were conducted using a modified Atlantic and Gulf 
Rapid Reef Assessment (AGRRA) Protocol Fish observed were identified and given a 
frequency rating (based on occurrence) of Single (1 individual), Few (2-10 individuals), 
Many (11-100 individuals), or Abundant (<100 individuals). 

2.2.2.2.3.1.1    Fish species 

There were seventeen (17) species of fish observed during the assessment. Significant 
fish activity was observed mainly around the hardbottom/patch reef systems with little 
to no activity being observed in the nearshore bare sand habitat. The reef fish observed 
were typical of a reef system and varied in size classes from 5cm up to 25cm Table 7.0 
below. 
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Table 7.0: Fish Species observed during the assessment. 

Scientific Name Common Name Abundance 

Nearshore  Offshore  

Ocyurus chrysurus Yellowtail snapper None  Many 

Stegastes adustus Dusky damselfish None  Few  

Sparisoma viride Stoplight parrotfish None  Few  

Acanthurus bahianus Ocean Surgeonfish None   Many 

Acanthurus coeruleus Blue Tang None  Many 

Chaetodon ocellatus Spotfin Butterflyfish None  Few 

Microspathodon 
chrysurus 

Yellowtail damselfish None  Few 

Cephalopholis fulva Coney None  Few 

Haemulon flavolineatum French Grunt None  Many 

Lutjanus synagris Lane Snapper None  Few 

Halichoeres bivittatus Slippery dick None  Many 

Halichoeres garnoti Yellowhead wrasse None  Few  

Balistes vetula Queen triggerfish  None  Single  

Chromis cyanea Blue Chromis None  Few  

Gobiidae spp. Goby None  Single 

Halichoeres radiatus Puddingwife  None  Few  

Scarus taeniopterus Princess Parrotfish None  Few  

Family: Scaridae Parrotfish   Few  

Carangoides ruber Bar Jack  Few  
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Photo 25.0: Ocean Surgeonfish (Acanthurus bahianus) in the hardbottom benthic 
habitat 
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Photo 26.0: Spotfin Butterflyfish (Chaetodon ocellatus) in the hardbottom benthic 
habitat 

 

Photo 27.0: Yellowfin D usky Damselfish (Microspathodon chrysurus) in the 
hardbottom benthic habitat 

 
Photo 28.0: Puddingwife (H alichoeres radiatus) in the hardbottom benthic habitat 
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2.2.2.2.3.1.2    Coral species 

Divers’ observations were made by snorkeling along transects, capturing photographs, 
to confirm conditions. Species diversity, general abundance and overall health were 
observed. Most coral species were observed on the algal hardbottom of the patch reef. 
However, a few colonies of Finger Coral (Porities porites) were observed in the seagrass 
habitat. There were eleven (11) species of coral observed. The most dominant were the 
Porities asteriodes (Mustard Hill Coral) Table 8.0 below.  

Table 8.0 : Coral species observed during the assessment. 

Scientific Name Common Name Abundance 

Nearshore  Offshore  

Millepora alcicornis Fire Coral None  Many 

Millepora Complanata Blade Fire Coral  None  Many 

Gorgonia ventalina Common Sea Fan None  Many  

Siderastrea siderea  Massive Starlet Coral None  Few  

Plexaurella spp. Sea Rod None  Many 

Psuedopterogoria spp. Sea plumes  None  Many 

Pterogorgia anceps Angular Sea Whips  None  Many  

Porites porites Finger Coral None  Many 

Orbicella faveolate Mountainous Star Coral None  Many 

Porites astreoides Mustard Hill None  Many 

Orbicella annularis  Lobed Star Coral  None  Few  
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Photo 29.0: Split-pore Sea rod (Plexaurella spp.) (Foreground) and Mustard Hill Coral 

(Porites asteroides) (Background) 
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Photo 30.0: Mountainous Star Coral (Oribicella faveolata) 

 

Photo 31.0: Common Sea Fan (Gorgonia ventalina) 
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Photo 32.0: Sea Plumes (Antillogorgia spp.) 

 

2.2.2.2.3.1.3    Other Fauna and Epifauna 

Majority of the epifauna species were found either on the sea floor or on rocks that sat 
on the seafloor and fauna species were found in the surrounding area.  Majority of 
other fauna and epifauna were observed in the offshore benthic habitat. There were 
nine (9) other fauna and epifauna observed during the assessment Table 9.0 below. 
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Table 9.0: Other Fauna and Epifauna observed during the assessment. 

Scientific Name Common Name Abundance 

Nearshore  Offshore  

Svenzea zeai Dark Volcano Sponge None Many 

Condylactis gigantea Giant Anemone None Few 

Ircinia felix Stinker Sponge None Many  

Ircinia strobilina Black Ball Sponge None Many 

Aplysina sp. Rope Sponge None Many  

Aplysina fistularis Yellow Tube Sponge  None Many 

Dasyatis americana Loggerhead Sea Turtle  None Single 

Caretta caretta Southern Stingray  Single  None 

Pinna carnea Amber Penshell None Single 

 

 

Photo 33.0: Giant Sea Anemone (Condylactis gigantea) 
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Photo 34.0: Amber Pen Shell (Pinna carnea) 

 

Photo 35.0: Yellow Tube Sponge (Aplysina fistularis) and D ark Volcanic Sponge 
(Svenzea zeai) 
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2.2.2.2.3.1.3.1       Flora algae, seagrass, and seaweeds species 

Flora species were observed throughout the surveyed area. There were twelve (12) flora 
species observed Table 10.0 below.  

Table 10.0: Flora Species observed during the assessment. 

Scientific Name Common Name 

Thalassia testudinum Turtle Grass 

Syringodium filiforme Manatee Grass 

Halimeda spp. Green Algae 

Halimeda incrassata Three-finger Leaf Alga 

Penicillus capitatus Mermaid Shaving Brush Algae 

Penicillus dumetosus Bristle Ball Brush 

Sargassum fluitans Sargassum 

Dicotya spp. Dicotya 

Padina sanctae crucis White Scroll Algae  

Udotea sp. Mermaid’s Fan  

dictyosphaeria cavernosa Green Algae sp 

Neomeris annulate Fuzzy Finger algae  

Lobophora variegata Fan leaf Algae 
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Photo 36.0: Sargassum (Sargassum fluitans) 

 

Photo 37.0: Fan Leaf Algae (Lobophora variegate) 
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2.2.2.2.3.1.3.2     Commercially Important, Endangered, and Protected Species 

There were twenty-eight (28) marine species observed during this assessment that are 
listed on the Convention on International Trade of Endangered Species (CITES) list 
and/or the International Union for Conservation of Nature (IUCN) Red List (see table 
11.0).  

The development is located within the Princess Alexandra National Park (PANP), as 
such, the developer is cognizant and concerned about the overall environmental value 
of the project, and therefore will continue monitoring of the site to minimize the effects 
of construction and development activities. 

The Princess Alexander National Park (PANP) is a protected area consisting of both 
coastal and marine waters, as well as the coastline of the northern coast of 
Providenciales, Turks and Caicos. This protected area includes Grace Bay Beach, The 
Bight Beach, The Bight Reef (Coral Gardens), Leeward Beach, Smith’s Reef, and a large 
portion of the northern barrier reef off Providenciales. PANP was declared a national 
park in 1992 and covers a total area of 6,532 acres of coastal and marine waters.  

Due to the natural resources of Turks and Caicos contributing an estimated economic 
value of 45.5 million USD per year to the tourism industry (Wolf’s Company, 2016), it is 
important to have protected areas, such as the PANP, established to safeguard TCI’s 
biodiversity. In addition to this, the effective management of the PANP also plays a 
crucial part in maintaining ecosystem balance and preserving important habitats in 
Turks and Caicos as the extensive mangroves and fringe reefs found within and around 
the reserve act as a nursery for fish species as well as protect the surrounding coastline 
of Providenciales from storm surges in the event of a natural disaster (Pienkowski, 
n.d.). 
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Table 11.0: Commercially Important, Endangered, and Protected Species 

Table 7 Key 

     LC = Least Concern (Conservation -        
IUCN)  

NT = Near-Threatened (Conservation– IUCN)  

    CE = Critically Endangered    
(Conservation- IUCN) 

DD = Data Deficient (Conservation-IUCN) 

V = Vulnerable (Conservation- IUCN) 

Scientific Name Common Name CITES Listing IUCN Listing 

Fish Species  

Ocyurus chrysurus Yellowtail snapper N/A DD 

Stegastes adustus Dusky damselfish N/A LC 

Sparisoma viride Stoplight parrotfish N/A LC 

Acanthurus bahianus Ocean Surgeonfish N/A LC 

Acanthurus coeruleus Blue Tang N/A LC 

Chaetodon ocellatus Spotfin Butterflyfish N/A LC 

Microspathodon 
chrysurus 

Yellowtail damselfish N/A LC 

Cephalopholis fulva Coney N/A LC 

Haemulon flavolineatum French Grunt N/A LC 

Lutjanus synagris Lane Snapper N/A NT 

Halichoeres bivittatus Slippery dick N/A LC 

Halichoeres garnoti Yellowhead wrasse N/A LC 

Balistes vetula Queen triggerfish  N/A NT 

Chromis cyanea Blue Chromis N/A LC 

Halichoeres radiatus Puddingwife  N/A LC 

Scarus taeniopterus Princess Parrotfish N/A LC 

Carangoides ruber Bare Jack  N/A LC 

Corals 
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Millepora alcicornis Fire Coral Appendix II VU 

Millepora Complanata Blade Fire Coral  Appendix II CR 

Siderastrea siderea  Massive Starlet Coral Appendix II CR 

Porites porites Finger Coral Appendix II LC 

Orbicella faveolata Mountainous Star Coral Appendix II EN 

Porites astreoides Mustard Hill Appendix II LC 

Orbicella annularis  Lobed Star Coral  Appendix II EN 

Other Flora and Epifauna 

Dasyatis americana Southern Stingray N/A NT 

Caretta caretta Loggerhead Sea Turtle Appendix I VU 

Marine Algae  

Thalassia testudinum Turtle Grass N/A LC 

Syringodium filiforme Manatee Grass N/A LC 
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Figure 12 – Benthic H abitat Map
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2.3 Physical environment baseline assessment 

Investigations were done to determine the bathymetry, sediment type and water quality 
in the nearshore of the site.  The physically collected data and statistical wave extracts 
were used to simulate the wave climate in the wider area of Grace Bay.  The results 
(described in Sections 2.3.2; 2.3.5 and 2.5.5) were used to determine the design criteria 
for any proposed coastal works. 

2.3.1 Topography of the area 

The topography of the project site has a general elevation of approximately ten-(10) feet 
above mean sea level and dips seaward down to an elevation of approximately six-(6) 
feet above mean sea level, Figure 13.0. The higher elevation area appears to have been 
physically altered with the manual accretion of earth materials. 
 

 
                                               Figure 13.0:  Topographic M ap of D evelopment Property 
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2.3.2 Bathymetry for the site shoreline 

The Turks and Caicos Islands are located on a shallow bank with a fringing reef along 
the northern and western islands. To capture the bathymetry, satellite-based and 
physically surveyed data was used. Satellite elevation data was obtained from three 
sources: (i) the GEBCO global bathymetry dataset for depths greater than 2000m 
offshore of the islands (ii) the DHI Bathymetry Service, which provided large-scale 
bathymetry for the island of Providenciales and (iii) satellite-derived bathymetry from 
EOMAP for areas shallower than about 20m in depth. All offshore data was collated and 
is shown in Figure 14.0. 

A physical bathymetric survey was also carried out. An echo sounder fixed to a boat 
was used to detect seafloor depths.  The methodology consisted of using the boat to 
traverse the nearshore zone making a series of tracks from just inside the reef in 
towards the shoreline. Horizontal positioning was measured using GPS equipment, and 
an echo sounder provided the water depth information along the tracks. The area 
covered by the bathymetric tracks was about 1200m wide and 800m long.   

 

 

Figure 14.0 D eepwater and shelf bathymetry points used for modelling of 
Providenciales. 
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Topographic data was collected through beach profile and topographic surveys.  Real-
time Kinematic GPS survey equipment was used to measure profile points in an 
arbitrary 3-dimensional space.  Following the physical survey, data was processed to 
vertically rectify the data to mean sea level (MSL) and to horizontally rectify the data to 
the Universal Transverse Mercator (UTM)18 coordinate system.   

Physically measured bathymetric and topographic data points are shown in Figure 15.0. 

 
 

Figure 15.0 Topography (top) and bathymetry (bottom) points recorded during the data 
collection.  
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2.3.3 Geology 

A Carbonate formation dominates the geology of the proposed development site. 
Lithological descriptions of the subsurface geology to an average depth of twelve-(12) 
feet below ground level revealed a relative thin layer of loosely compacted Holocene 
sand that transitioned to well compacted and well cemented Limestone formation. 
Paleo soil zones were not observed in the excavated test pit.    

 
A soil penetrometer was used to measure soil bearing capacity at the test pit location 

(21.79731°N / 72.18233°W). The measured soil bearing capacity was 1420 kN/m2 

 

2.3.4 Hydrology 

The hydrological regime of Providenciales is primarily controlled by rainfall, 
evapotranspiration, and ocean tides. The basin receives most of its water from rainfall, 
which infiltrates into the sandy soils and recharges the groundwater. The groundwater 
then discharges into the ocean or surface water bodies such as ponds and wetlands.  
The property area is low-lying and susceptible to pluvial flooding during periods of 
heavy rainfall.  

Soil in the study area is predominantly sandy (Department of Agriculture, 2021). The soil 
has low fertility and low water-holding capacity, which can result in waterlogging and 
erosion in areas with poor vegetation cover. Land use in the area is predominantly 
tourist-related, with several hotels and resorts located nearby. The high imperviousness 
due to urbanization increases the potential for flooding during extreme rainfall events. 

 
The hydrogeology of the project site is characteristic of a classical Ghybeh-Hertzberg 
lens that is situated within the upper Lucayan formation. A thin freshwater lens 
approximately 6 feet thick was measured in the test pit. The average depth to the water 
table was measured at 6 feet 2 inches. Recharge to the freshwater lens is derived from 
local rainfall. A loosely compacted sandy layer of approximately 22 inches overlaid a 
well-cemented limestone layer, Figure 16.0. Groundwater flow is generally outward 
towards the coastline and is subjected to a swirling motion that is directly impacted by 
the semi-diurnal tides where two high tide and two low tide episodes occur over a 1-day 
period. Karst geology, surface water, and fluvial features were not observed within the 
project site or the immediate and surrounding areas.  
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                                    Figure 16.0: Excavated Test Pit  

Rainfall  
In an average year, TCI has 350 days of sunshine and very little rainfall.  Rainfall data 
for the years 1981 to 2021 were obtained from the NASA Langley Research Center 
(LaRC) website.  Higher levels of precipitation occur during the months of September, 
October, and November.  These months coincide with the end of the hurricane season. 

 
Over the 40 years, the mean annual precipitation is 1.54mm/day (varying from 1.09 
mm/day to 2.66 mm/day).  The highest rainfall was recorded in 1999 with an annual 
average of 2.66mm/day, while the lowest rainfall was recorded in 1991 (annual average 
of 1.14mm/day). The lower half of Figure 18.0 shows the rainfall anomalies, which show 
whether a particular year’s rainfall was higher or lower than the 40-year average.  In 
keeping with the annual precipitation values, rainfall anomalies ranged from -
0.44mm/day in 2003 to 1.13mm/day in 1999. The highest rainfall anomaly in the past 
decade occurred in 2017 and was related to the passage of two major hurricanes in 
September. 
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Figure 17.0: Average monthly precipitation for rainfall data extracted from 1981 to 2021  

 

 
 

Figure 18.0:  Annual precipitation trends and anomalies (1981 to 2021) 
 

The hotel site is in a low-lying area that is susceptible to flooding during extreme rainfall 
events. During an extreme event the combination of high rainfall intensity, low 
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infiltration rates in the built-up areas, and high run-off coefficients can produce 
substantial run-off.  The rational method was used to estimate the possible run-off that 
enters the site and flows towards the sea.  The area of the catchment was 0.59km2. The 
catchment area included the property and the neighbouring lots of Figure 19.0. 

 

Figure 19.0 - General catchment area of with the property in it 
 
 

From the "Urban Hydrology for Small Watersheds," Technical Release 55 (TR-55) by the 
Natural Resources Conservation Service (NRCS), a runoff coefficient of 0.77 was used, 
which represents sandy soils and a mix of commercial and residential land use.   

A 24-hour rainfall duration was used for the analysis. The rainfall intensity used 
extremal statistics for the 40 years of modelled rainfall data. The 24-hour rainfall 
intensity for a 25-year event is 99mm, for a 50-year event is 118mm, and for a 100-
year event is 138mm. A summary of the calculations is given in Table 12.0 below. 
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Table 12.0 -  Calculated 24-hour rainfall run-off rate. 
 

Rainfall Event Rainfall intensity 
(mm/day) 

Peak runoff rate (m3/s) 

10-year 56 7.1 

25-year 82 10.3 

50-year 101 12.7 

100-year 121 15.1 

 
 

These results are based on publicly available data. It is assumed that under the previous 
EIA study detailed drainage analyses were done to size internal storm drains and other 
water percolation or conveyance features. 
 
2.3.5 Sediment Analysis 

The sediment on a coast can provide insights into coastal processes and is an important 
component of the aesthetics and comfort of the beach or coastal zone. To classify the 
sediment, two samples were taken at the property.  Sample 1 (SS1) was taken at the back 
of the beach and Sample 2 (SS2) was taken from the swash zone.  These samples were 
sent to a geotechnical lab at the University of the West Indies (UWI), Mona to be visually 
inspected, air-dried, and subjected to a standard dry sieve analysis to determine their 
grain size distribution as well as other characteristic parameters. The results are 
summarized in       Figure 20.0 and Table 13.0. 
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      Figure 20.0 -  Sediment distribution, sampling locations and pictures of samples  
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Table 13.0: Sediment samples key diameters and sediment type percentages 
 

Specimen Type 
Diameter (mm) % 

Gravel 
% 

Sand % Silt % Clay 
D50 D60 D30 D10 

SS1 Light 
Brown 
Sand 

0.194 0.211 0.166 0.140 0 100 0 

SS2 0.461 0.547 0.351 0.256 0.4 99.6 0 

 
 

Results indicate that sediment Sample 1 (SS1), the sediment at the back of beach, is fine. 
This has been seen in previous projects on the island.  In the back of beach area, 
sediment is generally transported by wind, which carries finer sediment than a water 
environment.  Sediment Sample (SS2) was taken where waves break and churn up the 
most sediment.  There is more energy in this area, which washes out the finer sediment.  
As a result, the sediment in this area is typically larger than that at the back of beach 
area.  

2.3.6 Climate and Meteorology 

The hydrogeological environment of Providenciales can be described as a semi-arid 
tropical region, Figure 21.0. The climate conditions are characteristically long hot 
summers contrast with relatively cooler winter seasons. On average rainfall is relatively 
low (20 inches per year) and occurs mostly from August to December.  
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Figure 21.0: Semi-Arid Regions 

   (Source: http://www.fao.org/sd/EIdirect/climate/EIsp0002.htm) 
 

Climate and meteorological data for the Turks and Caicos Islands are not directly 
monitored in real-time, instead, data is extrapolated from the southeastern Bahamas 
region that is monitored by the Bahamas Meteorological Department.  Limited data 
suggests that a wet season extends from May to October and a dry season extends 
from November to April of each year. The hurricane season that extends from June 
through November directly impacts the rainfall amount that is derived from passing 
tropical depressions, tropical storms, and hurricanes. The summer season is 
characterized by predominant southeasterly winds and rainfall accumulation affected 
by intense events associated with the passage of tropical waves, tropical storms, and 
hurricanes. 

Historical meteorological data from the southeast Bahamas and Grand Turk (Bahamas 
Meteorological Department – Bahamas Government) suggests an average annual 
rainfall of approximately 28 inches with the greatest amount of rainfall occurring 
during the months of May and October each year. Temperatures average 29°C (85°F) in 
summer and 21°C (70°F) in winter. Maximum and minimum temperatures seldom 
exceed 32°C (90°F) or 16°C (60°F). Historical model data (source: Meteoblue) from 
2009 to 2021 is illustrated below in Figure 22.0. 

http://www.fao.org/sd/EIdirect/climate/EIsp0002.htm
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Figure 22.0: Climate D ata 

2.4 Baseline aesthetics 

Aesthetics is a branch of philosophy dealing with the nature of beauty, art, and taste 
and with creation and appreciation of beauty.  The aesthetic value of an area is based 
on the visual character and quality of the natural and human-made features of the area. 
 
The study area, for the baseline aesthetic assessment, is defined as the immediate 
surrounding areas within the vicinity of the proposed development – bordered by Grace 
Bay Beach to the south, Village Road (South of Grace Bay Road) to the east, Grace Bay 
Beach Access, and Car Parking to the west, and Princess Drive to the north as defined in 
Figure 23.0. 
 
According to the National Physical Development Plan (2020), this area, Grace Bay is the 
hub of Providenciales’ tourism, clearly the most developed area of the island.  It is a 
modern strip of development with a heavy emphasis on tourism, including hotel 
resorts, condominiums, restaurants, and retail stores. 
 
The aesthetic quality of the Grace Bay area is dominated by a mixture of imported North 
American, and European architecture characters, that are not unique to Providenciales 
or the Turks and Caicos Islands.  The most dominant aesthetic characters within the 
baseline aesthetic study area are the 12- Ritz Carlton Turks and Caicos, the 7 – story 
Seven Stars Hotel, The Grand Regent, Blanca Sands on Grace Bay, The Mason, Point 
Grace, La Vale Resort, and The Somerset on Grace Bay. These baseline architectural 
characteristics of the Grace Bay area are depicted in photographs 38.0 through 43.0.
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Figure 23.0: The Baseline aesthetic assessment study area Grace Bay
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 Photo 38.0: The Ritz Carlton Turks and Caicos architecture character 

 
Photo 39.0:  The 7-stars Hotel and Sap architecture character 
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Photo 40.0:  The Renaissance Ville architecture character 

 

Photo 41.0: Architecture character adjacent development 
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Photo 42.0: Street Scape within aesthetic Grace Bay Road 

 
Photo 43.0: Street Scape within aesthetic 7-Stars Round-about 
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2.5 Baseline coastal processes and dynamics 

A beach environment is dynamic as is responds to wave events. To describe the wave 
processes at the coast a few scenarios were investigated.  The first is a look at general 
conditions at the property’s beach, which helps to determine the long-term processes 
on the beach.  After, erosive events were assessed by simulating a swell event in the 
area.  Finally, severe events were examined by considering the hurricane wave climate 
and impacts on the property.     

Daily wave climate 
The operational wave climate at the project site is characterized by day-to-day, 
relatively calm conditions and seasonal winter swells (December to May). The day-to-
day conditions are created by the northeast Trade Winds. The seasonal swells, however, 
are generated by North Atlantic cold fronts and typically approach from the north to 
the northwest.  The waves then aim directly for the northern shoreline of 
Providenciales. Swell waves have longer periods thus leading to more aggressive wave 
conditions that can erode beaches and damage structures. It is these conditions that 
have the more profound impact on the site, even though, as a percentage of the year, 
their occurrence is relatively small. 

The deep-water operational wave climate was established using the Reanalysis v5 
(ERA5) produced by the European Centre for Medium-range Weather Forecast 
(ECMWF). The ERA5 model reanalyses wave parameters including significant wave 
height, wave period, and mean wave direction as well as the wind speed and direction 
every hour from January 1979 to September 2022. More than 383,000 timesteps of 
data can be extracted at an enhanced resolution of ~31x31km (or ~0.25 degrees) over 
the Caribbean. 

Model data showed that waves offshore of Providenciales are predominantly from the 
northeast to east (80%). The average wave height of the easterly waves is 1.5m with an 
average wave period 6.8s.  The ERA5 database was also searched for wind data, which 
was comparable to the resulting wave data. 

Figure 24.0 shows the wave height distribution and the location of the node that was 
selected for the project. The wind data extracted from the selected node indicate that 
winds tend to come from the east with an average speed of 7m/s most of the year. 
Model wind directions agree with the literature review naming the easterly Trade Winds 
as the predominant winds in the area with an average magnitude of 7 m/s (Jury, 2013).  
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Figure 24.0: Offshore location where ERA5 data was extracted to describe the wave 
climate. 

 
The 43 years of wave data were averaged to determine how the offshore wave height 
data varies throughout the year. The results are shown in Figure 25.0. July through to 
November have the widest range of wave heights with September recording the highest 
outliers of wave conditions (grey circles showing the top 1% of waves). This is to be 
expected as this period coincides with the hurricane season. Average monthly wave 
heights were between 1.2m and 1.7m across all the months.  June had the lowest 
average wave height and the lowest range of values.   

Typically, the tourism season in the Caribbean falls between November and April.  At 
that time the average wave heights are higher than the rest of the year (about 1.7m), 
however the outlier conditions are less severe.  The maximum wave height in the period 
was about 6.5m in the month of November.  The maximum condition overall was 9.7m, 
which was related to the passage of Hurricane Irma in September 2017. 
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Figure 25.0 - Monthly statistics of the data extracted from the ERA5 node  
 

The wave data obtained from the ERA5 node were categorized using a tri-variate 
frequency analysis of wave height, period and direction, a process also known as 
“binning”. This frequency analysis resulted in 498 different conditions or “events” 
representing a combination of wave height, peak period, and direction, each with a 
specific duration related to the number of occurrences over the 43-year period.   

The ERA5 model is usually applied on spatial scales (grid increments) larger than 30km 
and outside the surf zone. As a result, the model alone is not at a sufficiently detailed 
scale to provide accurate nearshore wave data for the property. The project area’s 
nearshore wave climate was therefore developed using a spectral wave model MIKE 21 
SW (described in Appendix V) to simulate waves as they approach from the directions 
extracted and then move over the offshore bathymetry of the island to reach the 
project shoreline. The model was run in a semi-stationary mode with inputs of the wave 
heights, periods, and directions along the boundaries of the model domain. Boundary 
locations are shown in Appendix V. 

The resulting nearshore wave climate data are plotted in Figure 26.0 as wave roses that 
show how wave heights vary across wave directions.   
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Figure 26.0:  Nearshore wave roses extracted from statistical binning simulations. 

 
Wave conditions were extracted at five locations in the nearshore of the project site and 
neighbouring properties.  The points were in similar water depths of about 2.5m.  The 
wave roses give a representation of the annual wave climate inclusive of swells. Overall 
results indicate that the wave directions vary within the bay.  For each point there are 
one or two directional sectors in which larger waves are seen while the other sectors 
typically have waves lower than 0.2m in height.   

The reef formation induces the partial breaking of waves to the west of the project area.  
The most westerly wave rose (W1) shows that waves typically approach from the north-
north-west with waves up to 0.45m.  At this wave rose the reef is parallel to the 
shoreline, which refracts the waves into one dominant direction.  The waves approach 
the shoreline at an angle, which impacts the movement of sediment in that area.  At the 
headland, a wave rose W2 shows a variety of wave directions from northwest to 
northeast.  Typically, the larger waves (mainly up to 0.45m) come directly from the 
north.  The waves from the north-north-west are below 0.3m and other sectors are 
below 0.1m.  The variation in wave direction is linked to the shape of the reef changing 
to be more oblique to the shoreline.  

A wave rose was extracted just in front of the project site and shows that waves mainly 
approach from the north with wave heights typically ranging from 0.1 to 0.5m.  At this 
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point along the bay, there is a break in the reef that results in deeper water and larger 
waves.  As a result, the waves diffract through the break or gap, which leads to a 
spreading outward of the wave directions.  This is seen where the dominant wave 
direction changes from W3 to W4 and W5.  

At W4 the dominant wave direction is from the north-north-west while the dominant 
wave direction at W5 is from the north-west.  Waves at W5 were higher than the other 
wave roses with values above 0.5m in some cases.  This is to be expected as this section 
of shoreline is more exposed to offshore waves than the other areas. 
 
Key wave climate results are plotted in Figure 27.0 as areal plots. The figure shows the 
median annual wave climate to the left and the 99.86th percentile waves to the right. 
The 99.86th percentile wave represents the conditions exceeded 0.14% of the time, 
equivalent to 12 hours per year. This gives a representation of a more extreme wave 
climate inclusive of swells. 

The median annual climate shows that waves typically come from the north onto the 
project site.  Towards the west, the mean wave direction outside of the reef and inside 
of the reef are quite similar.  To the east however, the effects of diffraction through the 
gap in the reef can be seen as the offshore northern direction becomes north-north-
east and north-west at the shoreline. Average wave heights outside of the reef were 
about 0.4m.  In the shallower nearshore region, the average wave height was 0.1m, 
which would reflect a generally calm beach area.  

The simulation of 99.86th percentile waves represent a possible strong swell event.  
Since the wave directions can be different for various wave heights, only the wave 
heights are plotted in the results. Generally, a perpendicular wave direction at the 
shoreline would produce the most erosion and may be assumed in this scenario.  The 
99.86th percentile waves show the effects of the gap in the reef.  West of the shoreline 
there is more breaking of the 2.5m offshore waves to 0.8m in lee of the reef. Near the 
gap, there is less breaking of waves and the wave heights are about 1.7m nearby.  
Fortunately, the project site is sheltered from the larger waves that come through the 
gap.  At the project shoreline, the waves were 0.2m while the wave heights were up to 
0.6m at properties 800m to the east.
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Figure 27.0: Daily wave conditions (left) and 99.86th percentile conditions (right) under baseline conditions.
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2.5.1 Currents and tides 

A review of the literature indicates that the main current stream around Turks and 
Caicos Islands is the Antilles Current to the east.  This current is a branch of the North 
Equatorial Current that runs along The Bahamas and Turks and Caicos then towards the 
north-west. Afterwards, it merges with the Gulf Stream closer to the continent of North 
America.  This current is said to be highly variable in magnitude, nutrient-rich, and rich 
in fish species such as Mahi.  
 
The Antilles Current and surrounding streams are shown in Figure 28.0.  The current is 
not studied as often as the stronger nearby Gulf Stream.  In 2019, the variability of the 
ocean current was assessed for a period of over 10 years, which was measured with 
five different methodologies.  Results indicated that there was no immediate seasonal 
link to the flow of the current with a key finding being that the flow was predominantly 
to the north-west in August to September (Meinen et al., 2019). 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

                       
 
 
 
 
 
 

 Figure 28.0: Dominant Ocean currents in the Northern Atlantic Ocean  
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               Global Tide Model 
Global tide models exist and are generally accepted as sufficiently accurate for 
investigations of this scale. Typically, these tide models are based on harmonic analyses 
of measured tide gauge data, or from processed satellite observations.   An example of a 
month’s worth of tidal data is shown in Figure 29.0.   The tidal signal has an unequal 
semi-diurnal pattern.  This means that over a day there are two high tides of different 
magnitudes and two low tides, also with different magnitudes.  The signal and 
magnitude match the general literature on the area, which designates the regime as a 
micro-tidal (Sealey et al., 2019). 

The tidal signal over a month highlights the presence of spring and neap tides.  During 
spring tides there is a larger difference between the high tide levels in a day; while in a 
neap tide, the higher tide levels are closer in magnitude and generally half the 
magnitude of the neap tides.  The tide signal changes from Spring to Neap every two 
weeks. Typically, the spring tides in the area vary between -0.42m and +0.55m (tidal 
range of 0.97m). Neap tidal levels are between 0.27m and -0.2m (0.47m tidal range). 
 

 
 Figure 29.0: Predicted tide levels near to Grace Bay in June of 2022 
 

Water levels from the DTU global tide model were used as inputs to force the numerical 
model and derive daily currents around the project area.  Unfortunately, the global 
model may not adequately capture the long-term fluctuations of the Antilles Current.   
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That level of modelling would require a long-term measurement program of currents in 
the nearshore of the property.  Such an exercise is outside the scope of this project. 

Nearshore Tidal Currents 
Operational hydrodynamics were modelled over a 40-day simulation period to include 
both spring and neap tides throughout a monthly cycle.  The simulation ran from 1-15 
June 2023.  The inputs to the model were spatially varying water levels and current 
forcing from the DTU tide model. Tidal water surface elevation ranged from a maximum 
of 0.52m in the spring signal to 0.25m in the neap signal. This combination was used to 
represent typical conditions in the bay. 

The inputs to the model were real time wave data from the ERA 5 deep water wave 
model coupled with spatially varying water level forcing from the DTU tide model.  June 
was chosen because the wave data shows that this month typically has lower energy 
waves.  This would better isolate the possible tidal effects on the Grace Bay area.  Deep 
water wave heights were an average of 1.2m and approached from the north- east and 
east sectors. The wave conditions near to the project site were like the average wave 
climate conditions, with wave heights between 0.2 and 0.25m in the nearshore of 
Grace Bay.  
 
Current speeds and directions were extracted and are plotted in Figure 30.0 and Figure 

31 for different stages of the tide (ebb/falling tide and flood/rising tide) throughout the 
40-day simulation period.  

During a typical spring cycle (Figure) the following is noted: 

• Current directions were similar for the falling and rising tide.  Outside of the 
reef, the currents flowed in an east to west direction.  In both instances, there 
was a circular current (gyre) at the reef crest. During the falling tide the gyre 
was within the gap of the reef while during the rising tide the gyre shifted to the 
west and was closer to the reef’s edge.  Along the shoreline, the currents flowed 
from east to west in both instances. 

• Current speeds were similar in both the falling and rising tides.  The highest 
currents were at the reef and likely related to waves breaking there; the speeds 
in this location were up to 0.15m/s.  At the shoreline, the current speeds were 
highest at the western headland and quite low at the project site. During falling 
tides, current speeds were about 0.05m/s and during rising tides the speeds 
were about 0.1m/s at the project shoreline. 

During a typical neap cycle (Figure 31). 
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• Current directions were like those for the spring tides.  The dominant offshore 
current direction was east to west.  A gyre was present for both instances with 

the rising tide having a more concentrated gyre than the falling tide. Within 
the coastal zone, the currents flowed from east to west for both the 
falling and the rising tide.  

• Current speeds were lower in the falling tide than the rising tide.  During the 
falling tide, the current speeds were generally lower than 0.05m/s in the bay. 
During the rising tide, the current speeds were highest at the reef crest with a 
speed of 0.2m/s.  Within the bay, the speeds were between 0.1 and 0.15m/s by 
the headland and lower than 0.05m/s to the east. Along the shore, the current 
speeds were highest at the headland and very slow at the project site. For both 
instances, the current speeds were minimal with values between 0.05 and 
0.1m/s. 

Generally, the presence of a similar current pattern at the different stages of the tide 
shows that the tidal regime in the wider study area is governed by wave breaking and 
has a smaller impact from tidal currents.
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Figure 30.0: Tidal currents under spring tides in falling (left) and rising (right) under baseline conditions 
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  Figure 31.0: Tidal currents under neap tides in falling (left) and rising (right) under baseline conditions
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From the previous results, there are slow currents in the bay during a low wave 
simulation with tidal currents.  The balance between tides and wave effects determine 
which phenomenon governs on a coast (Davis & Hayes, 1984). The graph below can be 
used to discern the dominant feature.  Using the Total Tide Tool, the mean tidal range 
for Turks and Caicos is calculated as 0.5m.  The daily wave climate shows that 
nearshore waves are about 0.3m (30cm) in the bay.  This would produce a mixed 
energy - wave dominated regime.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 32.0: Curves used to determine whether the coast is wave dominated or 
tide dominated adapted from D avis & H ayes, 1984 

 

To further investigate these effects, the binned conditions described prior were run in a 
coupled mode to determine the wave-generated currents for each case. The results for 
the mean wave-generated currents and the 99.86th percentile currents are shown in 
Figure 32.0.  The mean wave-generated currents show a different current pattern in 
the nearshore of the property, with currents flowing in an east to west direction.  The 
current speeds are still quite low with 0.05 to 0.1m/s in the nearshore of the project 
site.   
 
The more severe condition of 99.86th wave-generated currents show much higher 
current speeds over the entire bay, particularly at the reef, where there were currents 
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speeds of about 0.9m/s.  In the nearshore, the currents were an average 0.3m/s. Close 
to the project site the wave heights were up to 0.2m/s.   

The overall speed of these currents provides further support that the area is wave-
dominated. Wave-dominated regimes are typical of the Caribbean, where most mean 

tidal ranges are below 0.8m (Kjerfve, 1981). 
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Figure 33.0: Wave generated currents for the mean conditions (left) and the 99.86th percentile (right) under baseline 
conditions.
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The predominant currents in the bay will influence the long-term sediment transport in 
the bay. This topic is explored further in the following section. 

2.5.2 Sediment transport 

Sediment transport occurs on multiple scales that affect the stability of a beach.  In the 
long term (multiple years) it is typical to have net transport along the shoreline.  As the 
name transport suggests, sand grains move along the nearshore depending on the 
dominant drift direction.  To maintain a beach, the sand flowing into a beach area and 
the sand flowing out should be in equilibrium.  If there is an imbalance, there will either 
be accretion or erosion.    
  
In the short-term (a few days) high energy swells can erode beaches.  These long period 
waves churn up sediment in the water column and deposit the sediment further 
offshore.  Fortunately, the erosion that is seen after a swell event is typically not 
permanent as the long-term patterns of sediment transport would slowly move the 
offshore sediment back onto the beach area.  

Two methods have been used to assess sediment transport in the study area.  The first 
method assesses long term transport parallel to the shoreline and the other simulates a 
swell event. 

Long Term Sediment Transport Patterns 
Sediment transport along the shoreline was analysed by performing sediment 
transport modelling for a profile line that ran through the property.  The profile end was 
within the bay so that the effects of the reef were already considered.  The program 
LitDrift was used to calculate the longshore sediment drift in the area.  The inputs to the 
program were annualised wave conditions at the end of the profile, the depths along 
the profile and the sediment grain size properties. 

Figure 34.0 shows the profile location and wave conditions at the end of the profile as a 
wave rose.  The results indicate that over a typical year there is about 123,500m3 of 
transport to the west and 2,000m3 to the east.  The higher transport to the west is 
related to more waves approaching from the north-eastern sector.  Additionally, mean 
currents were previously shown to move in an east to west direction, which would drive 
westerly transport. 

The highest frequency of waves came from the north, which is almost perpendicular to 
the coastline.  Perpendicular waves are more likely to generate movement across the 
profile, for instance moving from the back of the beach to the shallow nearshore.  The 
LitDrift program does not consider this mode of transport in its calculations.  To 
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overcome this limitation, a perpendicular swell event was also modelled to investigate 

how the sediment would move perpendicular to the shore. 

 

Figure 34.0:  LitDrift results along the profile showing sediment drift to the west and 
to the east. 

 

The cross-shore profile results (shown to the left of Figure 35.0) indicate that most 
transport happens within 50m of the waterline.  This area has a maximum depth of 
about 3m.  The most active section of the profile is between the waterline and 15m 
seaward.  This is where waves would break (at an angle) and move sediment in either a 
westward or eastward direction.  The wave condition results show that wave conditions 
from the north-north-east with wave heights lower than 0.5m (at the profile end) are 
most frequent and generate the most transport. 

 The wave conditions that generate 80% of the sediment transport in the nearshore are 
highlighted in the right side of Figure 35.0.   
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The wave height and wave direction plots also show their duration each year.  Only the 
first five conditions have a duration over 2% however, they are not responsible for most 
of the transport.  The conditions that follow are less frequent, but they move more 
sediment to the west or east. From this figure one can see that the larger sediment 
movement events come from less frequent events such as northern winter swells. 
 
Overall, the results support the formulation of the headland to the west and are typical 
for a bay experiencing wave diffraction from a reef gap offshore.   

 

 

 

 

 

 

 

 

 

 
 

  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Figure 35.0: Cross-shore results to show where transport occurs and wave conditions to show 
what wave properties generate sediment movement. 
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 Swell Event 
During the months of November to April the Turks and Caicos Islands and the wider 
Caribbean are subject to swell waves.  Swell waves originate from storms in the 
northern Atlantic Ocean and propagate to the islands.  Swells can cause significant 
erosion and approach from a direction (north) that is not typical for the coast in 
question. Grace Bay is susceptible to these effects because the orientation of the 
shoreline is perpendicular to swells, which cause the most severe impact. 

To assess the impacts associated with swells, an energetic wave event was simulated.  
This process began by filtering the ERA5 database to find swell events.  The results 
showed that one of the top events occurred from 4-7 March 2018.  This event had wave 
heights between 3m and 5m offshore, peak wave periods of about 14s and approached 
from the north for most of the event.  The time series of the event has been graphed 
below in Figure 36.0.   

 

 
 

Figure 36.0:  Swell event of March 2018   wave conditions 
 

The wave conditions described above were run across the island of Providenciales 
using a coupled MIKE 21 model.  The model included hydrodynamic (water surface), 
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waves and sediment transport modules. The results of the simulation are shown in 
Figure 37.0 and Figure 38.0. The wave height and current results were taken from the 
peak of the event and the sediment transport results were extracted at the end of the 
simulation.  
 
The current speeds were largest over the reef with speeds between 0.7m/s and 0.9m/s.  
Within the bay the current speeds were up to 0.4m/s at the headland and 0.3m/s in the 
nearshore of the project site.  Current speeds along the shoreline of the project site 
were slow (below 0.1m/s).  In the bay, the currents flowed from west to east. The 
current direction pattern was like the typical tidal current direction, with the 
magnitudes being significantly greater. 

Waves outside of the reef were about 3m high.  As seen in previous model results, the 
effect of the reef was seen to the west of the project site where the offshore waves 
rapidly decrease as they interact with the reef system.  The gap in the reef to the east 
allowed for higher waves to enter the bay.  In the figure, this can be seen with the wider 
spread of colours representing waves between 1m and 3m on the eastern side.  Wave 
heights were up to 0.3m at the project shoreline.  The offshore wave direction was from 
the north-west at this timestep.  Around the property shoreline, the waves approached 
from the north, which would be almost perpendicular to the shoreline and generate the 
most sediment movement. 

The sediment movement at the end of simulation (Figure 35.0) shows areas of erosion 
(yellow to red) and areas of accretion (green to blue).  Generally, sand was eroded from 
the back of the beach and deposited at the base of the swash zone.  There was erosion 
of up to 0.3m at the waterline near to the property.  Results of the simulation also show 
erosion along neighbouring properties of up to 0.3m. 
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Figure 37.0: Swell event simulation results at the worst timestep 
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Figure 38.0: Swell event simulation results for bed level change at the last timestep
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The swell simulated represents a very severe event that has been exceeded only a few 
times in the dataset.  This event was chosen to simulate an almost worst-case scenario 
for swells, which is necessary as climate change impacts increase.  Soon, hotel patrons 
and owners are likely to experience smaller magnitude swells and thus smaller impacts. 

Wave Run-up on Beach Slopes 
An important consideration during swell events is wave run-up on the site. Wave run-
up occurs when a wave breaks, and a portion of the remaining wave energy runs up the 
face of the shoreline. The elevation of the run-up is dependent on the surface 
characteristics of the “swash zone”.  If this area is a smooth impermeable beach, a 
higher run-up can occur. Conversely if a rough armour stone slope or a vegetated 
surface is encountered, the run-up would be reduced. 

Due to the localized variability of wave run-up and the fact that it is a dynamic 
component, storm surge computations do not typically include wave run-up. It is, 
however, calculated and used in the design of coastal structures.  Figure 39.0 shows 
both static and dynamic components of the storm surge which, when added together, 
produce the final inundation levels for consideration. 

 

 
Figure 39.0: The water level components that contribute to coastal flooding 
adapted from (Vitousek, et al., 2017) 

 
The SEFAMM beach area has moderate slopes of about 1(V):12(H), which would increase 
the likelihood of waves running further up onto the slopes.  The beach profiles show 
that there is a dune present with elevations up to 3m near the property boundary.  
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Moving inland, the topography has a lower area on the property with elevations of 
around 2.5m. It is important to check wave run-up and overtopping on this property to 
properly quantify the highest run-up level and possible inundated areas on the site. 
 
XBeach (Roelvink, 2009) was applied in a one-dimensional format to simulate the 
storm-induced water level changes for the design events detailed in the prior sections. 
One profile was taken within the property boundary of the site (Figure 40.0). The 
profiles were extracted using a simple routine in GIS software that merged the 
topographic data, bathymetric tracks and EOMAP satellite-derived bathymetry. The 
data was interpolated to provide a one-dimensional profile that extend perpendicularly 
from the shoreline to about the 3m depth contour along the project site and input to the 
XBeach model.  

Wind and wave parameters were extracted from the MIKE 21 swell model at a location 
near the end of the profile.  The parameters were then formatted and used as input for 
the model.  The model uses a non-hydrostatic formulation for the water surface that 
makes it suitable for modelling beach and dune erosion. The sediment characteristics 
(shown previously in Table 13.0) were also used in the model to properly predict 
sediment movement. 
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Figure 40.0: XBeach profile used to assess wave run-up on the SEFAMM 
property. 
 

The results of swell event testing in XBeach are presented in Figure 41.0. The results 
highlight that most sediment movement occurs around the waterline.  The scour 
pattern and depths were like the MIKE21 model which adds some confidence to the 
model results. The dynamic component of wave run-up indicates a run-up level of 1.1m 
and a maximum scour of 0.5m.  The maximum scour was at the back of beach area.  
The eroded sediment was deposited at the base of the beach slope at depths between 
1m and 3m.  The beach width was reduced by about 8m at the end of the event.  
Fortunately, the property has adequate setback from the waterline.  As a result, the 
property was not affected by the swell event.   
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Figure 41.0: Wave run-up and scour results for the swell event of March 2018 run in 
XBeach. 

 

  
2.5.3 Erosion and Accretion 

Long-term erosion and accretion patterns were estimated by performing a historical 
shoreline analysis along the property’s beach front and along neighbouring shorelines.  
This process involves retrieving as many years as possible of satellite data for the 
location and having those images georeferenced to the same horizontal coordinate 
system.  Afterward, each shoreline is digitised by considering where the blue water 
changes to light sand.  Since the line digitised may be considered as always wet, these 
lines are used to represent the progression of the low water mark over time.  The beach 
profiles (sections) show that the average slope is 1(V):12(H).  Over the tidal signal there 
may be up 12m shift in the waterline, which is considered as the error range for 
analysis.   

It is important to note that this analysis highlights a few instances of a dynamic process 
and generalises periods of sediment transport.  The analysis used publicly available 
satellite imagery that had an irregular frequency in the time between images.  The 
satellite images were from 2012, 2013, 2015, 2017, 2018 and 2021. Three satellite images 
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(2013, 2018 and 2021) were taken in the typical swell season between November and 
February. At this time there are typically higher energy waves, which may result in a 
narrower beach.  The 2017 image was taken a few days after the passage of Hurricane 
Maria to the south of Providenciales. The other images were taken under calmer 
summer conditions.  The results of the analysis are shown in Figure 42.0.   

 

Figure 42.0: Shoreline change analysis for SEFAMM property from 2012 to 2021 
(overlain on 2022 ESRI imagery) 

 

Three profiles were extracted to show localised changes around the property over the 
period.  The first profile was taken 200m west of the property, the second was taken 
through the middle of the property and the third taken 200m east of the property.  For 
each profile the beach width at an instance (date of imagery used) is measured and 
compared to the following imagery date.  To normalise the data, the change in beach 
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width is divided by the amount of time that has passed, which then provides a rate of 
erosion or accretion over that period. The results of the profile analysis are shown in 
Figure 43.0. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 43.0: Profile analysis done to show possible erosion and accretion around the 
project site. 

 
Generally, the fluctuations along the profile range from an erosion rate of (-)3.9m/year 
to an accretion rate of (+)3m/yr.  These results are typical of a beach environment 
where there will be varying beach widths within any given year.    
 
Profile SC1 had an undulating pattern of erosion and accretion. However, the accretion 
rates were higher than the erosion rates, which led to a wider beach in 2021 than at the 
start of the analysis (2012).  The average rate along this profile was 1.3m of accretion 
over the 9-year analysis. 

 Profile SC2 had a large erosion rate between 2012 and 2013, which may reflect the 
direct hit of a tropical storm in August 2013.  After that period, the changes in beach 
width were quite small, ranging between eroding at (-)0.5m/year and accreting at 
(+)1.8m/yr.  The small fluctuations that were calculated for Profile SC2 fall within the 
error limits of analysis and, as such, the beach can be considered as stable.  The average 
rate of beach width change was 0.2m/year of accretion. 
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Profile SC3 results showed a period of erosion, accretion and then erosion once again. 
At the end of the 9-year period the beach width was like the beginning period in 2012.  
This profile may experience erosion and accretion on longer scales, but this would need 
to be investigated with more satellite images. The average rate of beach change was 
0.5m/year (accretion). 

This analysis shows the beach section to the west is slowly accreting, which may be 
related to protection from the reef.  The reef likely shelters this area, which causes the 
building out of a salient between Grace Bay and The Bight.  This is supported by the 
wave climate analysis (described in Section 2.5). The beach sections in front of the 
property and to the east have naturally varying beach widths that show a generally 
stable beach.   

As was alluded to before, this analysis examines instances over a dynamic period.  
There are a few limitations associated with this process that are listed below: 

 Seasonality issues – sandy beaches have seasonal cycles of erosion and 
accretion. The number of images collected could not fully capture intra-
annual changes in beach width and, as such, it is important to consider the 
averages presented for each profile in conjunction with the individual 
shorelines that are digitised.  

 Tidal fluctuation error – the tidal levels in Grace Bay could not be estimated 
because the satellite images did not have a timestamp associated with their 
retrieval. Using an estimation of the beach profile and the tidal range it can 
be assumed that the waterline can be ± 6m of the shoreline. 

 Digitizing error – There is human error associated with digitizing the 
shoreline. 

 Pixel error - The pixel size in orthorectified images is 1.1m, which means any 
feature smaller than 1.1m cannot be resolved. 

 Rectification error – Satellite images are rectified to reduce displacements 
caused by lens distortions, earth’s curvature, light refraction, camera tilt, 
and terrain relief.  This rectification is done by the eye and is affected by the 
shadows in an image. 

 
2.5.4 Coastal dynamics 

Although the northern coast of Providenciales is exposed to the Atlantic Ocean, the reef 
system generally protects the shoreline from high energy waves.  There is a gap in the 
reef that leaves lots to the east of the project site more exposed than lots to the west. 
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Even with the varying reef heights, the average wave climate in the Grace Bay area is 
calm. 

Stronger swells can approach from the north-west, north, or north-east and cause 
some erosion on the site.  These events typically erode sand from the back of beach 
area and deposit sand in the nearshore.  Outside of swells, the typical sediment regime 
shows sediment moving towards the west, which is supported by the growth of the 
headland to the west.  

At the time of the beach profile survey (March 2023) the beach slope was moderate at 
1(V):12(H).  The sediment is a finer sand, which provides a luxurious beach experience 
for patrons.  However, this finer sand can be more susceptible to erosion during high 
energy events that churn up sand. 

Based on the physical investigations done, the overall state of the beach area is stable.   

2.5.5 Water quality 

Baseline water quality conditions were assessed by testing for multiple indicative 
parameters in the area.  Sampling was undertaken with planning and shipping 
assistance from Provo Water company in Providenciales, and testing done at ALS 
Global in Pennsylvania.  Two samples were taken, one in front of the property (WQ1) 
and one about 200m west of the property to represent the downdrift water quality 
(WQ2) Figure 44.0.   
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         Figure 44.0: Water quality sampling locations for the study 
 

The samples were collected in the middle of March 2023 from the centre of the water 
column (about 0.7m above the seabed).   At this point in time, the tidal range was 0.56m 
with the tidal height approximately 0.26m below mean sea level during the sampling.  
After the bottles were collected, the bottles were put on ice to maintain the temperature 
as they travelled. The results of the testing are summarised in Table 14.0 below.  
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Table 14.0:  Water quality data collected for the project site 
 

Parameter Unit Measurement 
Method Limits 

Value 

WQ1 WQ2 

Total Coliform MPN/100ml 1 >200.5 >200.5 

Dissolved Oxygen mg/L 1.0 10.3 10.3 

pH pH units - 7.84 7.9 

Specific Conductance µmhos/cm 250 74800 75300 

Total Dissolved Solids mg/L 25 32400 32500 

Turbidity NTU 0.3 0.5 0.65 

Ammonia-N mg/L 0.10 ND ND 

Nitrate/Nitrite-N mg/L 0.10 ND ND 

Phosphorus, Soluble mg/L 0.10 ND ND 
 

Generally, parameters for the downdrift water sample (WQ2) tested slightly higher than 
the results for the water sample taken in front of the property.  Values for total coliform 
were greater than 200MPN/100ml.  This value is quite high for recreational waters.  
There are a few standards that describe a safe environment for recreational swimming 
and this result would exceed the Florida Surface Water code and EPA standard, which is 
200MPN/100ml.  However, USEPA also stipulates that the monthly geometric mean of 
readings may be up to 1000MPN/100ml (EPA, 2012).  This value should be monitored 
closely during the construction and operational periods. 
 
The specific conductance was higher than the typical value, which is 50,000 

μmhos/cm (Boyd, 2017).  This parameter may also be used as a proxy for salinity as it 

also shows the presence of ions in the water.  These values being so much higher than 
the typical conductance may highlight possible interference from anthropogenic 
sources.  This is further supported by the high values of total coliform.   

Values for total dissolved solids would classify the water as hyper saline compared to 
the USGS classification system (USGS, 2018).  The turbidity values were quite low, which 
suggests very clear water in the area. Finally, the parameters of ammonia, 
nitrate/nitrite-N and soluble phosphorus were all tested but not detected by the testing 
apparatus.  This indicates a negligible amount of these nutrients in the water. 
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2.6 Socio-economic 

Since the collapsed of the salt industry in the late 1960s, for the past five-decades 
tourism has been the main industry that drove the economy of the Turks and Caicos 
Islands.  The section offers an overview of the socio-economic aspects of tourism 
development in the TCI and the role it plays in providing an economic livelihood for the 
government and people of the islands.  An analysis of the present baseline population, 
employment and economic activities is provided. 

2.6.1 Demographic 

The 2022 population of the Turks and Caicos Islands is estimated at around 47,720. 
However, it is believed that the actual population is much higher than this.  The on-
going (2023) population census would provide a more adequate population count.  
According to the 2012 population census the islands population was 31,458.   
 
In 1970 the TCI population was 5,558 (Census 1970).   However, during the past decades 
the islands have experienced explosive population growth.  The 1980 population 
increased by 33.4% over the 1970 figures and the 1990 population increased by 54.17% 
over the 1980 figures.  The island’s population continued to grow over the preceding 
years, the 2001 population by 73.4% over the 1990 figures and the 2012 population by 
58.2% over the 2001 figures.  Table 15.0 below shows the population distribution by 
islands and population growth during the past five decades. 
 

Table 15.0 - Population Distribution by Island 1960 -2012 
Island 1960 1970 1980 1990 2001 2012 

Salt Cay 448 334 284 208 120 108 

Grand Turk 2,180 2,287 3,089 3,691 3,976 4,831 

South Caicos 840 1,018 1,380 1,198 1,063 1,139 

Middle Caicos 532 362 396 272 301 168 

North Caicos 1,150 99 1,278 1,275 1,347 1,312 

Parrot Cay - - - - 58 131 

Providenciales 518 558 977 4,821 13,021 23,769 

Total Population 5,668 5,558 7,404 11,465 19,886 31,458 

Growth of 
Population (%) 

0 -1.9 33.4 54.17 73.4 58.2 

     
Source: Statistical Office, Department of Economic Planning and Statistics 
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The TCI 2012 population census also revealed that the population of the islands was 
relatively young, with the age group of 0-14 years old accounting for 20.97% of the 
population and 15 years and over making up approximately 74.84% of the population, 
while 65 years old and over representing just 4.87% of the population.   The Male-
Female Ratio of the 2012 population of the TCI stood at 99.1%.    The island’s young 
population has implications for future growth and development. Table 16.0 below 
shows population by status, sex and age and table 17.00 shows the distribution of 
population by labour force participation and unemployment by islands in 1999. 
 

Table 16.0 Population by Status, Sex and Age 
Category 1960 1970 1980 1990 2001 2012 

Total Population 5,668 5,558 7,413 11,465 19,886 31,458 

By Sex 
Male 
Female 
Male-Female Ratio 

      

2,552 2,635 3,580 5,837 9,897 15,230 

3,116 2,923 3,833 5,628 9,989 15,372 

81.9 90.1 93.4 103.7 99.1 99.1 

By Age Group       

0-14 Years Old 2,557 2,618 3,067 3,687 5,692 6,698 

15 Years Old & Over 2,782 2,597 3,871 7,204 13,436 23,904 

65 Years Old & Over    329 343 475 574 575 1,337 

Age Dependency Ratio 103.7 114.0 91.5 59.1 48.0 33.6 
 
Source: Statistical Office, Department of Economic Planning and Statistics 
 

Table 17.0 – Distribution of Population Labour Force Participation & 
Unemployment by Islands, 1999 

Description Population Labour Force 
Participants 

Unemployment Under- 
employment 

Rate  No % No % No % 
Grand Turk 4,198 24.4 2,133 22.9 237    20.3              11.1 

Middle Caicos       

408 

2.4 178 1.9   40     3.4              22.5 

North Caicos 1,562      9.1    647 6.9   54     4.6                8.4 

Providenciales 9,780     

56.9 

5,723   61.5 690   58.9              12.0 

Salt Cay               77     0.8   15     1.3              20.0 
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131 0.8 

South Caicos 1,115 6.5     555     6.0 134   11.4              24.1 

Total 17,19

4 

100   9,312 100 1,170   100              12.6 

 
Source:  Survey of Living Conditions 1999 

 
 2.6.2 Employment 

The rapid growth and development of the TCI during the past three decades, led by 
tourism, has resulted in increased employment opportunities, particularly in the 
hospitality and construction industries, however, the unemployment was 9% in 2022 
(Statistical Department).  In 2017, there was a total of approximately 23,027 jobs 
available throughout the TCI and a local contingent of only 8,589 local workers 
(National Skills Audit Report).  This meant that there were more jobs available than there 
were qualified and experienced locals available to fill those jobs.  The report concluded 
that the labour-force participation rate is higher among non-islanders than TCI 
Islanders.   
 
Based on the Turks and Caicos Islands present population composition, the various 
industries that make up the local economy have a relatively young labour force pool to 
draw from.   Table 18.0 below provides a snapshot of the labour for characteristics of 
the Turks and Caicos Islands in 2014. 
 

Table 18.0 - Labour force characteristics, 2014 

Description Male Female Total Belonger Other 
Total population 15,127 15,429 30,556 13,424 17,131 

Population 15 years & over 11,909 12,206 24,115 9,432 14,683 

Labour Force 9,613 8,820 18,433 6,879 11,554 

Employed Labour Force (LF) 7,826 7,203 15,029 5,909 9,120 

Unemployed Labour Force (LF) 1,787 1,617 3,404    970 2,434 

Outside the Labour Force (LF) 1,410 2,457 3,867 1,680 2,187 

Employment Rate 81.41 81.67 81.53 85.90 78.93 

Job Seeking Rate (%) 18.59 18.33 18.47 14.10 21.07 

% age of population under 14 years 21.27 20.89 21.08 29.74 14.29 

% age of population under 14 years &  78.73 79.11 78.92 70.26 85.71 
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% age of population under 14 + - 

outside the LF 

  9.32 15.92 12.66 12.51 12.77 

LF as % of total population 63.55 57.17 60.33 51.24 67.44 

LF as % of total population 14 + 80.72 72.26 76.44 72.93 78.69 
 

The National Skill Audit Report 2017 noted that Turks and Caicos Islanders dominated 
the public administration and the security sectors of the economy, whereas non-
islanders are largely engaged in hospitality and construction sectors.   Table 19.0 shows 
the labour force by industry/sector, 2014.  The islands rely heavily on expatriate works 
to service the growing local economy. 
 

 Table 19.0 - Labour Force by Industry/Sector, 2014   
      

Industry Male Female Total Belonger Other 

Agriculture, Hunting, Forestry & Fishing    154       57      211       55 156 
Mining & Quarrying        7         5        12         5     7 
Manufacturing    200     169      369       95  274 
Electricity, Gas & Water Supply    205       55      260     148  112 
Construction 1,097     129   1,226     307   919 
Wholesale & Retail, Repairs of Motor Vehicle    766     788   1,554     666   888 
Hotels & Restaurant Services 2,345  2,228   4,573  1,526 3,047 
Transport, Storage & Communication    567     355      922     586    336 
Financial Intermediation    138     287      425     324    101 
Real Estate, Renting & Business Activities    574     370      944     425    519 
Public Administration, Defense etc    863     846   1,709  1,097    612 
Education    154     415      569      191    378 
Health & Social Work      97     274      371      136    235 
Other Community, Social & Personal Service    298     342      640      186    454 
Private Households with Employed Persons    160     633      793        34    759 
Industry not specified    201     250      451      128    323 
Total Employed Labour Force 7,826  7,203 15,029   5,909 9,120 
Unemployed 1,787  1,617 3,404      970 2,434 
Total Labour Force 9,613  8,820 18,433 6,879 11,554 

 

2.6.2.1      Labour and skills demand construction phase 

The construction phase of the SEFAMM Grace Bay Hotel project is expected to take 
approximately two-years and it will generate approximately 150 construction jobs to 
the TCI economy during this phase of the development.  Generating approximately 15 
million dollars to local economy in wages and salaries. 
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Approximately 123 or 75% of the labour force employed during the construction phase 
will be Belongers and 37 04 25% expatriates Figure 45.0 below. 

   

 

Figure 45.0: Employment during the construction phase 

 

2.6.2.2     Labour and skills demand operational phase. 

The SEFAMM Grace Bay Hotel and Condominium resort will be managed and operated 
by an international renowned brand that would bring its international management 
experience and flavour to the operation.   Some 200 persons will be employed across all 
management and non-management levels during the operation of the hotel facility.  
During the operation of the facility a minimum of 75% of the staff compliment will be 
Belongers and 25% expatriates. 
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   Figure 46.0: Job Creation during the operation phase 

Approximately 160 or 80% of the jobs created during the operational phase will be 
entry level, 25 or 12.5% mid-level, 15 or 7.5% management level and 10 or 5% executive 
level, Figure 46.0 above. 

 

 2.6.3 Safety and security concerns within the Community 

The recent spike in violent crime in the TCI, particularly on Providenciales has sent 
shock waves through the local, regional, and international communities, in particular 
those tourist destinations where most of TCI visitors come from.   The increase crime 
rates on Providenciales are a major source of concern for all stakeholders, the Tourist 
Destination Management Officer (Formerly the Tourist Board), government, the local 
police, and local, regional, and international tourism promotion agencies. 

The once safe, peaceful, and tranquil environment that tourists and locals were once 
accustomed to is in jeopardy of been seriously destroyed. 

The adoption of stringent security measures to ensure the safety of hotel guests and 
staff will be major consideration throughout the design, construction, and operational 
phases of the hotel facility. 
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 2.6.4 The local economy 

During the past decade the economy of the Turks and Caicos Islands has been 
performing at an exceptionally hight level.  In 2022, the economy has grown at a rate of 
9 percent.   The government’s annual budget for the fiscal year 2023/204 is estimated 
at 424 million dollars, which aimed at achieving the social, economic, and 
environmental objectives of government.  

2.6.5 Others 

The proposed SEFAMM hotel development is like to impact other sectors of the TCI 
economy and administration of the islands including housing, health care and 
education.  The proponents of the development will consider these sectors during the 
construction and operational phases of the development. 

 2.7   Other relevant parameters identified during the scoping exercise. 

Table 20.0 below summarises some of the key coastal parameter as a results of baseline 
assessment of coastal processes and dynamics in the nearshore environment of the 
project site. 

 

Table 20.0 - summarises the key coastal parameter results in the nearshore of the 
project site. 

Parameter Value Unit 

Average Wave Height 0.1 to 0.2 m 

99.86th Percentile Wave 0.4 m 

Average Wave Generated Currents 0.05 to 0.1 m/s 

99.86th Wave Generated Currents 0.2 to 0.3 m/s 

Low Tidal Current (Neap) 0.05 m/s 

Low Tidal Current (Spring) 0.1 m/s 

Net Sediment Drift Westward 

Swell Wave Height 0.5 m 

Swell Current Speeds 0.2 m/s 

Swell Erosion on Beach Face 0.5 m 
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SECTION III 

 

3.0 Legislative and regulative context 

To address the rapid rate of physical development in the islands over the past three 
decades, government has enacted several planning and environmental legislation that 
aimed at ensuring resilient development and to strike the wright balance between 
realizing the full potential of tourism sector to the national economic development, 
without causing serious impacts on the islands’ fragile environment. 

 
This section of the report examines relevant laws and regulations that are appropriate 
to ensure that the proposed SEFAMM Grace Bay Hotel development is constructed and 
operated at an acceptable local and international standard.  These include those listed 
below. 

 

3.1 TCI Development Plan/Master Plan 

The National Physical Development Plan (NPDP) 2020 for the Turks and Caicos Islands 
is the legal document that regulates physical development in the Islands and the 
Department of Planning is the government agency that is responsible for the 
management of physical development.  Guided by the recent approved NPDP (2020), 
the Planning Department takes a pro-active approach to developmental planning.    
Development proposals and applications for development permission are assess based 
on their compliance with the NPDP (2020).  

The NPDP (2020) noted that Providenciales which has experienced an extensive 
building boom in the last two decades, is known for its numerous developments, 
specifically along Grace Bay.  Providenciales is the densest and most populous island in 
the Turks and Caicos archipelago and is famous for its high-end resorts and white 
sandy beaches and is seen as the most ‘urban’ and developed, Figure 47.0 is an Area 
Concept Plan for Grace Bay (NPDP 2020).   Grace Bay is uniquely a tourist destination 
and should be maintained and infilled as such.  The SEFAMM Grace Bay Hotel 
development is an example of that infilled development the NPDP 2020 recommended 
for the Grace Bay area. 

The NPDP 2020 reported that there is currently very limited brand hotel presence in the 
TCI as compared to other competing destinations.  The proposed SEFAMM Grace Bay 
hotel is a branded hotel project and branded hotels like the Ritz Carlton will increase the 
number of branded hotel rooms in the TCI, thereby diversifying the hotel room category 
in the TCI. 
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Figure 47.0 – Island Framework Plan, Grace Bay, Providenciales (NPD P 2020) 

 

 3.2 TCI Physical Planning Ordinance 

Section 34 (1) of the Physical Planning Ordinance of the Turks and Caicos Islands (2014) 
authorizes the Physical Planning Board while considering an application for hotel 
development to consider several factors to make a proper decision on the application.  
These factors include inter alia: 

• The impact of the proposed development on the ecology of the island where it is 
to take place. 

• The impact of the proposed development on the natural or built environment 
and the uses of the adjacent land, and, 

• The benefits likely to accrue to and the disadvantages that may be imposed on 
the economic, social and welfare facilities, including prospects of employment 
and the effect on the infrastructure of the islands, because of the proposed 
development. 
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The SEFAMM Grace Bay hotel project’s Terms of Reference (ToR) for this 
Environmental Impact Assessment Study was prepared in accordance with 
Section 32 (10b) of the Physical Planning Ordinance (2014) and conditions 3 and 
4 of the Grant of Detailed Development Permission (PR 16016, dated September 
29,2022). 

 3.3 TCI Development Manual 

The Turks and Caicos Development Manual specifies planning and development 
standards for development in the Turks and Caicos Islands.   It provides guidelines for 
developers wishing to carry out development in the islands, including erection of 
buildings or structures, or carry out building operations, as defined under the Physical 
Planning Ordinance. 
 
The Manual provides for the following: 

• A logical approach to understanding the planning and development process. 

• A guide to the process – the task involved, the sequences and the decision 
making. 

• A description of relevant techniques and standards which should guide 
development. 

The planers, architects, engineers for the SEFAMM Grace Bay hotel project referenced 
the TCI Development Manual throughout the design and planning stage in the design 
process and it was a useful source of design standards and requirements for 
development in the TCI. 

 3.4 TCI Building Code 

The Physical Planning (Building) Regulations made under the Physical Planning 
Ordinance 2014 require any person wishing to erect a building or structure or carry out 
building operations as defined in the Physical Planning Ordinance, to comply with such 
building standards as may from time to time be contained in and published by the 
Department of Planning, such as the Turks and Caicos Islands Building Code. 
 
The proposed SEFAMM Grace Bay hotel project is designed to meet the requirements of 
the latest edition of the Turks and Caicos Building Code.  The Code sets out the 
requirements for use of materials and construction methods to conform to the 
minimum standard provided by the Code.  The project is designed to take into 
consideration the use of sustainable and resilient construction methods and materials 
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to conform to the minimum requirements of the Code.  The building is designed to be 
resilient to fire hazards, hurricanes, and earthquake loads. 

 3.5 Coastal Protection ordinance and Subsidiary Legislations 

Developments within the coastal environment in the Turks and Caicos are governed 
directly under the Coast Protection Ordinance (2014).   But there are also other laws that 
may also control developments within the coastal zone, they include – the Fisheries 
Protection Ordinance (2014), National Parks Ordinance (2014), Marine Pollution 
Ordinance (2014), Mineral (Exploration and Exploitation) Ordinance (2014) and the 
Maritime Ordinance. 
 
Coastal areas are important, not only environmentally, but are the protection zones for 
inland areas. Some of the coastal zone and environmental issues considered in the 
project design, construction and operational phases in the design process include: 

• Adequate building line setbacks from the primary sand dune system. 

• Protection of the coastal environment, including the dune system. 

• Protection against coastal inundation in large storm surge during tropical 
storms or hurricanes. 

• Coastal management strategies, including beach protection and replanting of 
vegetation to protect sand dune systems. 

• Installation of boat access lanes and swim zones. 

3.6 Mineral (Exploration and Exploitations) Ordinance and Subsidiary 
Legislations 

Mineral Resources are the most precious assets of the nation which need to be 
protected and subjected to reasonable use with the aim of satisfying the short-term 
needs for mineral materials and the long-term goals of social and economic 
development.  The Minerals (Exploration and Exploitation) Ordinance and Subsidiary 
Legislation 2014 of the Turks and Caicos Islands make provisions in relation to the 
management and protection of mineral resources in terms of geological exploration, 
mineral exploitation, and protection of untapped mineral resources. 

During the construction phase of the proposed development the requirements of the 
Mineral (Exploration and Exploitation) Ordinance of the TCI would be adhered to.  
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However, the project would not be directly or indirectly involved in any mineral 
exploration or exploitations activities. 

 3.7 Marine Pollution Ordinance and Subsidiary Legislation 

The Marine Pollution Ordinance (2010) is an Ordinance to protect the marine 
environment by minimising intentional or negligent discharges of pollutants into it.  
According to the Ordinance, Marine environment consists of the coastal environment, 
the territorial water, and the Exclusive Economic Zone of the islands, including all 
marinas, ports, and canals. 
 
The Ordinance defined pollutant, as any substance which, if introduced into the sea, is 
liable to create hazards to human health, to harm living resources and marine life, to 
damage amenities or interfere with other legitimate uses of the sea, and includes 
sewage, and any substance control by the International Convention for the Prevention 
of Pollution from ships (MARPOL). 

The Proposed SEFAMM Grace Bay hotel project has been designed to have minimum 
direct impact on the marine environment. However, as the marine environment, 
particularly, the beaches, coastal zone and crystal-clear waters are one of TCI’s major 
attraction, hotel guests would utilize these attractions.   Hotel management will educate 
guests through environmental educational programs on ways to minimize their impact 
on the environment. 

 3.8 Fisheries Protection Ordinance and Subsidiary Legislation 

Destructive fishing practices such as the use of explosive, toxic substances, electricity; 
dredging, suction and trawling devices for fishing are detrimental to fisheries and the 
marine ecosystem and are prohibited under the Fisheries Protection Ordinance.   The 
construction and operation of the proposed SEFAMM Grace Bay hotel development will 
conform to all requirements under the Fisheries Protection Ordinance (2014).   

Management of the hotel facilities would not engage directly in activities such as fishing 
excursions, scuba diving or snorkeling, these activities would be outsourced to third 
party vendors.  

During the operation of the hotel facility management would adhere to the 
requirements of the Fisheries Protection Ordinance (2014), particularly as they relate to 
sourcing, preparation and serving of seafood. 

 3.9 International Treaties and Conventions 

International Treaties and Conventions are laws and agreements that governed 
international maritime affairs and the prevention of pollution from ships.  The three 
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main categories that international conventions address include – Maritime Safety, 
Prevention of Maritime Pollution, and liability and compensation especially in 
relationship to damage caused by pollution. 
  
The SEFAMM Grace Bay hotel development project during its design, construction and 
operational phases would abide by any appropriate international treaties and 
conventions, particularly as they relate to operational standards and practices. 

  

 3.10 Others 

Other appropriate laws and regulations that planners, architects, engineers, and 
managers have considered during the design and would consider during the 
construction and management of the SEFAMM Grace Bay hotel facility are the Fire 
Services and Prevention Ordinance, the Crown Land Ordinance, the National Parks 
Ordinance and Public and Environmental Health Ordinance. 

The Fire Service and Prevention Ordinance come into play during the design, 
construction, and operational phases of the hotel facility, to ensure that the facility 
adheres to both local and international fire code requirements. 

The Crown Land Ordinance is appropriate because Crown land is involved with the 
proposed development.  Portion of the site (60905/204) is leased from the Crown and 
the Government of the TCI under a special lease agreement. 
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SECTION IV 

4.0 Project and Description of Construction and Operation and 
Alternatives 

The SEFAMM Grace Bay Hotel Development will be constructed on the northern coast of 
Providenciales on the famous Grace Bay Beach. The property is located withing the 
Grace Bay Settlement and is bounded by the Princess Alexander National Park (PANP) 
on the northern side.   

The parcel of land dedicated to the project is approximately 2.12 acres and is owned by 
the SEFAMM TCI Limited. The proposed work includes construction of a hotel and 
tourist amenities. There are no proposed marine works scheduled for the project, but 
due to the nearby protected area (PANP), construction works should be monitored to 
ensure impacts to the environment are avoided or reduced. 

The new development aims to provide a luxury hotel experience for patrons and to 
maintain public beach access for the neighbouring lots and the public.  To achieve these 
goals, it is important that the design criteria are outlined with possible natural hazards 
considered.  The design criteria can then be used to outline possible concepts that are 
technically feasible for the area.  Finally, other factors such as costs and possible 
impacts should be used to produce an optimal concept for the project area.  

Under the scope of works set out for this Environmental Impact Statement, the focus of 
concept development is within the coastal zone.  Other factors such as building layouts 
and landscaping design are addressed in other sections of this report.   

 4.1 Description of the proposed project/components 

The SEFAMM Grace Bay hotel development project comprises 106 luxury one bedroom 
hotel units, arranged over 7 floors, some of which are double height spaces.  The major 
component of the development comprises: 

• Hotel rooms and condo units. 

• Multiple exclusive and shared pools. 

• Fitness centre 

• Kids play areas. 

• Meeting rooms 

• High-end beach restaurant and bar. 
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• Secure carparking, and double heigh entrance lobby, 

The ground floor is elevated 2 feet above the road level, partially enabling a tranquil 
natural landscape of native planting, grasses to form the landscape.  Arriving guests 
arrived at an exclusive drop-off area and enter an open air, double heigh atrium 
connecting the courtyard.  From here, light colour travertine stone paving direct guests 
to specially located lifts that serve up to 2 units only, on each floor.  The beach front 
high ceiling units are also accessible directly from the carpark via exclusive lifts. 

The upper levels, 5 feet wide external walkway is used as main circulation.  In principle 
each core serves up to approximately 2 units at each floor.  This creates a more private 
rear terrace for guests.  The double aspect units with large entrance halls, high ceilings 
and natural daylight with the fully glazed living area will catch the light breeze while 
facing the Grace Bay beach.   Each condo unit is designed to maximise ocean views and 
all features generous full-heigh living spaces.  Large wrap-around terraces dissolve the 
boundary between inside and outside taking advantage of Grace Bay Beach’s 
exceptional climate and encourage an outdoor lifestyle.  The exclusive resting pools of 
the ground floor units also help to cool down the temperature at ground floor level. 

There are 90 car parking spaces at the lower ground floor. The development also 
provides a vehicle hiring/sharing scheme for the guests.  There are also dedicated 
electric vehicle charging points provided.   Both schemes would optimise the impact on 
traffic, reduce carbon footprint and improve air quality. 

 4.2 Project Justifications 

Justifications for the proposed SEFAMM Grace Bay hotel development were examined 
under two areas – socio-economic and ecological justifications. 

 4.2.1 Project Justification socio-economic 

Unlike several hotel/condominiums developments on Providenciales, the proposed 
European-type SEFAMM Grace Bay hotel project would bring must more socio-
economic benefits to the economy of the Turks and Caicos Islands.  Direct and indirect 
economic benefits to the government of the TCI in the form of duties, hotel bed tax and 
hotel fees. Direct and indirect benefits to the community in the form of employment 
opportunities.   The residents of Providenciales will have additional hotel facilities, like 
bars and restaurants and other hotel amenities for their enjoyment.  The development 
will generate direct and indirect economic benefits to the patrons. 
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 4.2.2 Project Justification ecological 

 The physical surveys and baseline modelling results were used to frame what would be 
required by the proposed solutions.  The general considerations are: 

• Overall sediment transport regime being towards the west. 

• Property has adequate setback and land elevation to provide protection in swell 
events. 

• Property experienced flooding in the 50-year and 100-year storm. 

• Beach access should be maintained during construction works. 

• Applicable laws and permits that go with applying to do construction works in a 
national park; and 

• Coastal works should be contained within the property boundary as much as 
practical. 

With these environmental and physical concerns as a framework for the design, the 
objectives for the concepts developed are. 

• Reduce inundation on site during severe events. 

• Maintain a small structure/concept footprint so that the existing construction 
works are not negatively impacted. 

• Place solution close to the northern property boundary to avoid fixed buildings 
in the development; and 

• Maintain the overall natural aesthetic of the coast. 

The justification for the coastal works is based on the increasing threats of climate 
change. Climate change impacts include slow moving threats like sea level rise.  
However, a more pressing threat is the projected increase in the frequency and ferocity 
of hurricanes within a given hurricane season (IPCC, 2021) .  This may lead to multiple 
major storms passing within a year as was the case in 2017.  

Implementing preventative coastal works provides resilience along a coastline.   
Resilience is often defined as the ability to “bounce back” or “adapt”.  With properly 
designed coastal works in place there would be less coastal inundation on the property.  
This would reduce the amount of downtime needed to recover after a hurricane’s 
passage and provide a safe location for patrons or other guests. 
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 4.3 H ow the proposed project will affect erosion or accretion. 

Studying the erosion and accretion patterns showed that the beach is dynamically 
stable.  The beach width varied within a band of ±5m over the 9-year analysis. The net 
sediment transport is to the west, which is supported by the formation of a western 
headland.  High energy swells and hurricane modelling showed erosion of up to 0.5m at 
the back of beach area. Within the property boundary, there was some sediment 
erosion at the northern property boundary during the modelled hurricane.   
 
The proposed design will be mainly within the property boundary.  This means that the 
dominant sediment regime will not be permanently altered by any nearshore structures 
such as groynes or breakwaters.  With the concept in place, there will be less erosion on 
the property during hurricane events while other wave events will have a similar 
erosion/accretion pattern.  The calculated differences in erosion/accretion on the 
property is explored in Section 2.5.3. 

4.4 Describe the coastal engineering plans, including modeling of how 
these plans (for example engineering structures) will affect the flow of 
currents and transport of sediments both within the area of work and 
including potential areas of impact. 
 
The project site has a maximum elevation of 3m and is setback more than 30m from the 
waterline. At this location, there are few impacts from daily waves or swell waves. 
However, the design storms simulations showed inundation up to 3.6m above the MSL 
which could impact the hotel building.  Consequently, the previously described design 
criteria were used to develop a concept that would fit the overall aesthetic of the 
shoreline and provide protection against coastal inundation in large storms such as a 
Hurricane Irma.  

Features of the design concept include: 

• Increasing the dune crest elevation to 4m above MSL. 

• Re-planting suitable vegetation to compensate for any habitat loss; and 

• Extending the dune protection to the public access lot to provide additional 
protection to the public recreational area. 

Design plans and sections are shown in  

Figure and Figure 48.0.  The dashed red line represents an estimate of the property 
boundary based on plans shared.  The footprint of the works was generally aligned with 
the northern boundary.  At the widest section of the dune addition (highlighted in 
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Section 4) the footprint is just within the property boundary so that there is no 
construction on the neighbouring property. About a quarter of the dune extension is on 
the public access lot.  This section of the dune would be implemented to protect the 
crown land lot from inundation.   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 48.0:  Proposed concept plan and typical section for the property 
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Figure 49.0: Concept sections for the proposed dune addition with section header 
matching section lines drawn in the plan 

 
The dune addition will require 480m3 of sand. This volume is smaller than typical beach 
restoration projects, however the purchase of sand is typically the most expensive line 
item for a project.  With the variability in the sand market, the prices and sand source 
may vary depending on when the project gains approval and is implemented.  A 
preliminary project cost estimate using locally available sand is provided in Table 21.0 
below.  

 
Table 21.0 -  Cost estimate for dune addition along the property front 

Item 
Cost Range (USD) 

Low High 

Mobilization and Demobilization 5,500 7,500 

Sand Supply 78,000 104,000 

Sand Placement 9,000 13,000 

Total (USD) 92,500 124,500 
 

 

SECTION 1 

SECTION 2 

SECTION 3 

SECTION 4 
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Impact Modelling 

 
Given that the concept does not interact with the nearshore of the property there are 
few to no impacts under most wave events after the concept has been implemented.  
Under the guidelines of the Terms of Reference for the EIA submission, impact 
modelling results within a 5km radius of the site should be presented.  The following 
table 22.0 summarizes the events tested and the results under baseline conditions and 
with the proposed concept in place.   

Table 22.0: Wave event impacts after the concept implementation  
 

Wave Event Area of Impact Impact  

Daily Wave 5km radius of site Negligible 

Tidal Currents 5km radius of site Negligible 

Swell Event Currents 5km radius of site Negligible 

Swell Event Waves 5km radius of site Negligible 

Hurricane Event Surges 5km radius of site Negligible 

Hurricane Event Inundation Property Boundary Positive 

Hurricane Event Waves 5km radius of site Negligible 
 

Areal plots are presented in the following figures that show various modelling scenarios 
for existing and proposed conditions.  These results are shown for daily waves (Figure 
50.0), 99.86th percentile waves (Figure 51.0), average wave generated currents (Figure 
52.0), and 99.86th percentile wave-generated currents (Figure 53.0).  The results show 
that there is no appreciable change in conditions from before to after the concept is put 
in place.   
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Figure 33.0 -   Daily waves modelling of existing (baseline) and proposed conditions 
within a 5km radius 

 
 
 
 
 
 
 
 
 
 

Figure 50.0: Daily waves modelling of existing (baseline) and proposed conditions 
within a 5km radius. 

 
 

5km Radius 
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Figure 34.0 - 99.86th percentile waves under existing (baseline) and proposed 
conditions within a 5km radius 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 51.0: 99.86th. percentile waves under existing (baseline) and proposed conditions 
within a 5km radius 
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Figure 35.0 -  Average wave generated currents under existing (baseline) and 

proposed conditions within a 5km radius 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 52.0: Average wave generated currents under existing (baseline) and proposed 
conditions within a 5km radius. 
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Figure 53.0: 99.86th percentile wave- generated currents under baseline and 
proposed conditions within a 5km radius 
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 4.5 Coastal/beach development and management – beach access 
 

The length of time needed for the construction activities in relation to coastal beach 
access development is estimated at four weeks.  The longest part of construction would 
be the supply of sand.  The sand would be stockpiled on the property and then spread 
by a loader or bobcat to the appropriate grade. During construction within the property 
boundaries, the crown land lot to the west will be the primary beach access.   

The protection works proposed for the beach access lot should not take longer than a 
week.  During this time there will be signs posted to warn patrons about the works and 
the duration of the works.  An alternative route for beach access is through the crown 
land between lot 155 (east neighbour) and lot 206. A schematic diagram of the 
alternative route is provided Figure 54.0 below. 

 

 
     
        Figure 54.0 - Alternative public beach access route during construction 
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4.6 Source and quality of beach sand, fill and other materials. 

 
Sand sourcing is an ever-changing issue on the island of Providenciales.  Based on 
market research there are a few sources of sand that may be available for coastal 
works.  However, suitable quality beach sand will be source from an approved and 
licensed sand suppliers on Providenciales or elsewhere in the TCI. 
 
The sourced sand should be tested for its median grain size, sediment classification, 
contaminants, and chemicals.  Before the sand is stockpiled, it should be tested to make 
sure it is free from contaminants or chemicals.  Additionally, the sand must have a low 
silt content (less than 10%). 

 4.7 Solid waste management 
  

Solid waste management means the collection, treatment and disposal of solid 
materials that are discarded because it has served its purpose and is no longer useful.  
Improper disposal of solid waste can create unsanitary conditions, and these conditions 
in turn can lead to pollution of the environment and to outbreaks of vector borne 
disease – that is diseases spread by rodents and insects. 
 
The Environmental Health Department regulates the collection, treatment and disposal 
of solid waste and sewage in the Turks and Caicos Islands.  It does so, within the 
framework of the Public Health Ordinance and Regulations (2014). 
 

 4.7.1 Solid waste management construction phase 
 

During the construction of SEFAMM Grace Bay hotel facility solid waste would be 
collected on a daily basis and stored in garbage disposal containers and carried to the 
public waste disposal site.  During the operational phase of the facility garbage bins will 
be placed at strategic locations for the disposal of sold waste.   

 
 4.7.2 Solid waste management operational; phase 
  

During the operational phase of the hotel facility garbage bins will be placed at strategic 
locations for the disposal of sold waste.  Solid waste from the various waste generated 
entities on the property would be collected and sorted for recyclying, those waste items 
that are not recyclable would be stored and transported to the public solid waste 
disposal by a private solid waste disposal company. 
 
The existing solid waste dump on Providenciales has presented environmental 
management  challenges to government during the past decade, particularly the 
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outbreakes uncontrable fires that have caused public health concerns to residents in 
the area.   Whilst there are studies underway to develop proper and safe options to the 
present open landfill arangements.  The proposed SEFAMM Grace Bay hotel facility will 
increase the volume of solid waste going to the public dump, thereby constributing to 
the island-wide solid waste management problems. 
 
What is urgently needed to properly, efficently and safely addressed the present solid 
waste management challenges on Provideciales is a proper solid waste management 
policy that  makes provision for proper sanitary landfill.  The goal of the sanitary landfill 
should be to prevent environmental contamination and to protect public health. 

 
Recovery and recycling 
Recycling is the process of converting waste products into new products to reduce 
energy usage and consumption of fresh raw materials.  Recycling is the third 
component of Reduce, Reuse and Recycle waste hierarchy.   The idea behind recycling 
is to reduce energy usage, reduce volume of soild waste that goes to the landfill, reduce 
air and water pollution, reduce greenhouse gas emissions and preserve natural 
resources for future use.  Recycling is widely used around the world, with plastic, paper 
and metal leading the list of the most recyclable items. 

The volume of waste going to the landfill from the SEFAMM hotel facility during the 
operational phase could be substantially reduced if waste management recycling 
programs like the separation of cans, bottles and paper is done and send to a recycling 
plant. 

The SEFAMM Grace Bay hotel facility’s management goal is to maintain and preserve 
the natural beauty of the TCI, by reducing the volume of waste that goes into the landfill.   
It will join the many hotel resorts on Providenciales that utilize eisting solid waste 
management services and facilities on the islands. 

 4.8 Surface-run-off management/Stormwater run-off and treatment 
 

The TCI Physical Planning Ordinance (2014) requires that a “storm water” drainage plan 
be submitted along with applications for infrastructure development permission.   A 
good storm water drainage plan makes it possible to collect and manage storm water 
runoff (rain) to minimize flooding, take water away from the property and protect 
human health. 
 
 SEFAMM Grace Bay hotel project’s site drainage plan is designed to provide sufficient 
storm water drainage system for the conveyance of storm water runoff from the 
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subject property, with due allowance to avoid runoff to adjacent properties.   Figure 
55.0 is a stormwater drainage plan for the site.
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Figure   55.0:  Stormwater Drainage Plan
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 4.9 Traffic flow and safety (marine and coastal) 
 

The safety and security of patrons, snorkelers, swimmers, sun-bathers, and boat 
operators is of paramount importance to hotel management.  To ensure a safe 
environment for marine activities within the near shore coastal area it is important that 
the various recreational activities within the coastal marine environment be properly 
planned and layout by zones.  For example, designating areas as swim only zones and 
providing boat access lanes where appropriate.   Demarking this area with buoys is the 
most common way of dealing with the conflict between swimmers and motorized 
boats. 
 
To provide a safe swim-zone for SEFAMM Grace Bay hotel guests, the marine area 
immediately in front of the hotel property will be zoned for recreational activities.    A 
swim zone and boat access lane will be marked off by demarcation of buoys.   
Motorized boats will be prohibited from entering the swim zone.   The existing swim 
zone in front of the property will be removed and replaced with a better demarcated 
one Photo 44.0. 
 

 
 Photo 44.0:  Existing swim zone in front of the SEFAMM Grace Bay H otel property’s 
site. 
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 4.10 Water and electrical demand and sources 
 

An international day to celebrate freshwater was recommended at the 1992 United 
Nations Conference on Environment and Development (UNCED), and since then World 
Water Day has been held annually on 22nd March of each year. The day aims to focus 
attention on the importance of freshwater and advocating for the sustainable 
management of freshwater resources.  Water scarcity is a globally recognized problem, 
with demand for water projected to exceed supply by 40% by 2030.  By the same year, 
half the world’s population will be living in areas of high-water stress. 
 
Hotel companies have both a strong commercial and moral imperative for addressing 
water use.   Cost is a clear factor.  Water accounts make up approximately 10% of utility 
bills in many hotels.   According to the UK’s Environment Agency, depending on their 
water efficiency, hotels can reduce the amount of water consumed per guest per night 
by up to 50%, compared with establishments with poor performance in water 
consumption. The moral reasons are equally compelling - water is a scare resource in 
many resorts around the world, so hotels have a responsibility not to use more than 
necessary. 
 
Historically, potable water supply in the TCI was provided by the collection and storage 
of rainwater in water cisterns.   On Providenciales, and to some extend the Caicos 
Islands, potable water was provided by wells.  But due to limited rainfall in most of the 
islands, government invested substantial sums of money in the development and 
installation of Reverse Osmosis Plants (ROP) on Grand Turk, Salt Cay, and South Caicos.    

On Providenciales, the supply of potable water has been privatized, where potable 
water supply is provided by Provo Water Company (PWC).   Approximately, 1.5 million 
U.S. gallons of water per day is processed by PWC and distributed to its customers via a 
network of pipes or by water trucks to customers not presently on the network (PWC).   

 
 4.10.1 Water and electrical demand and sources – Construction 
  

During the construction and operational phases, the proposed SEFAMM Grace Bay hotel 
project would need a reliable and sustainable sources of water supply and electricity, 
which would place additional demands on the service providers, namely Provo Water 
Company and Fortis TCI Limited respectively. 
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 4.10.2 Water and electrical demand and sources – Operational 
 
 Water  
 

On Providenciales, the supply of potable water has been privatized, where potable 
water supply is provided by Provo Water Company (PWC).   Approximately, 1.5 million 
U.S. gallons of water per day is processed by PWC and distributed to its customers via a 
network of pipes or by water trucks to customers not presently on the network (PWC 
2020).  SEFAMM Grace Bay hotel resort facility would source its water from Provo 
Water Company. 

 
Total Potable water requirements during the operational phase of the SEFAMM Grace 
Bay hotel facility is estimated at approximately 15,900 gallons per day, calculate from 
the suggested minimum daily potable water consumption rate of 150 gallons/day/room 
from Section 702.1, TCI Building Code (Based on the 106 rooms hotel facility) Table 23.0 
and Table 24.0. 
 

Table 23.0 Minimum daily water consumption rates 
No. Building Type Water Rates  

1 Dwelling House   40 gallons/person/day 

2 Hotels 150 gallons/room/day 

3 Offices   15 gallons/employee/day 

4 Condominium/Apartments 100 gallons/bedroom/day 

5 Schools   15 gallons/student/day 

6 Airports     5 gallons/passenger/day 
 
Source: Turks and Caicos Building Code 
 
Table 24.0 SEFAMM  Grace Bay hotel daily water consumption rates 

No Building Type Total 
Rooms/Beds 

Water Rates Totals 

1 Hotel Rooms – 106 rooms 106 150 g/d 15,900 

2 Restaurant/Bar •  5,800 g/d   5,800 

3 Swimming Pool 135,000 gals 13,500 p/d 13,500 g/d 

4  Recreational Facilities    

5 Landscaping 12 g/sq/foot 130,000 p/d 130,000g/d 
 

Rainwater will be harvested, treated, and stored in specially constructed water storage 
cisterns.  This water source will also be available in the event of a fire emergency.  
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Additionally, irrigation water storage cistern will be constructed on the property.   The 
irrigation grey water will be used for landscaping purposes.  
 
During the operational phase of the development, hotel management will utilize water 
preservation, conservation, and Best Management Practices to reduce water 
consumption rates on the property.   These Best Management Practices will include, but 
not limited to: 

• Installation of water conservation devices in general water use areas, including 
bathrooms, laundry facilities, lawns, kitchen, and housekeeping. 

• Water efficient systems – grey water systems enable up to 50% water to return 
to the hotel after treatment for landscaping purposes.   

• Low-flow technology will be installed and will save large volumes of water 
across bathrooms and kitchens, with minimal effects on the guests experienced. 

• Water meters will be installed in various sections of the property, which will help 
management identify areas of greatest use. 

• Invest in new water conservation technology or water reduction schemes, and, 

• Educate employees and guests on management commitment, objectives, and 
goal of water reduction. 

 
Electricity 
Energy usage in developing countries has risen more than fourfold over the past three 
decades and is expected to continue increasing in the future.   Electricity is one of the 
most important ingredients for economic, infrastructural, and social development.   
Electricity in the TCI is generated, retailed, and distributed by Fortis TCI Limited.   The 
Company serves almost 14,000 electricity customers in the Turks and Caicos Islands – 
mainly Grand Turk, Providenciales, Salt Cay, North, Middle and South Caicos (Fortis). 
 
Fortis has a combined diesel-fired generating capacity of 82 megawatts and meets a 
combined peak demand of 37.6 MW in 2015 (Fortis).  According to the Company’s 
promotion materials, Fortis TCI has a strong commitment to the environment and 
continues to take measures by investing in infrastructure, as well as policy and 
procedures that are consistent with international standards.  Power for the proposed 
SEFAMM Grace Bay hotel facility will be provided by Fortis.  Electricity projection usage 
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for the hotel facility at full capacity is estimated at 480 volts 3 phase power at 4,200 
KVA. 

The designers of the proposed SEFAMM Grace Bay hotel development took every effort 
to reduce the total energy utilization load of the development.   The measures taken to 
reduce the total energy load and to e4nsure sustainability included: 

• Layout of all aspects of internal spaces.  Natural and cross ventilation is used 
where possible. 

• Use of energy and water efficient fixtures and appliances. 

• Explore solar panel power and renewable energy options,  

• Use of high-level U-values on external skin to achieve the highest 
performance standards. 

• Orientation – All ultra-exclusive residences wrapped with spacious 
balconies, or aleros providing necessary shading. 

• Use of full height sliding windows blurs the lines between outdoors and 
indoors, mainly north facing units also help to optimize the natural 
daylight and reduce loads on cooling. 

• Aground level, common areas are without an external where possible to 
reduce mechanically ventilated areas. 

• There will be electrical charging points within the development to 
encourage electrical car use.  Cycle parking spaces would be provided to 
encourage the use of bicycles by guests. 

• Car sharing scheme would also be introduced to optimize the use of cars. 

Backup electrical generating equipment 
The National Electrical Code (NEC) makes a clear distinction between emergency power 
and standby power systems.  The equipment involved in both is similar; the use is 
different.  Emergency systems provide power and illumination essential for safety to 
life and property, where such systems are legally required.  Thus, most Building Codes 
require emergency power for exits lighting and egress lighting in places of assembly, 
plus power for equipment necessary for safety such as elevators, fire alarm systems, 
and fire pumps and so on, and extensive systems in health-care facilities. 



ENVIRONMENTAL IMPACT STATEM ENT SEFAMM TCI GRACE BAY HOTEL DEVELOPMENT, GRACE BAY 
BEACH , PROVIDENCLALES TURKS & CAICOS ISLANDS 

 
 
 

CARIBBEAN ENVIRONMENT DESIGN ASSOCIATES – EIS REPORT SEFAMM TCI LTD - SEPTEMBER 2023 149 
 

Stand-by systems provide power of selected loads in the event of failure of normal 
source. These systems are primarily intended to protect against property damage or 
financial loss and are not involved with safety considerations.  For this reason, the few 
authorities, which legally require their installation do so only for water and sewage 
treatment plants.  Private owners on the other hand do install standby systems when 
power interruption would cause inconveniences to guests.  The T&C Building Code, 
which this project must conform to, makes mandatory requirements for emergencies, 
and stand by power.  
 
The SEFAMM Grace Bay hotel facility will be provided with an emergency generator set, 
located at the maintenance building.  In the event of an interruption of the public power 
supply, the generator will provide power for the following systems - Emergency 
lighting, both interior and exterior; fire alarm equipment; fire pump; Standby potable 
water pumps; sewage lifts stations; wastewater treatment plant; telephone exchange 
equipment, and office, meeting areas and the casino. 
 
Fire safety and equipment 
High-rise buildings present several unique challenges not found in traditional low-rise 
buildings; longer egress times and distance, evacuation strategies, fire department 
accessibility and fire control. High-rise buildings are not inherently dangerous 
structures, but they do require additional systems and features than low-rise buildings. 
Components of hotel fire system can include the following - Fire sprinkler system; 
smoke and fire detectors; duck smoke detectors; automatic alarm systems; manual 
alarm systems (the pull-boxes used near stairway doors and elevators); fire Department 
standpipes; emergency lights, the emergency egress system; exits & exit signs, smoke 
control systems; portable fire extinguishers, staff and guests’ emergency response 
plan, staff training; gas Supply Shut-off Devices, and fire alarm system. 

The SEFAMM Grace Bay hotel project is designed in accordance with the National Fire 
Association standards and Turks and Caicos Building Code. 

4.11 Landscaping 
  

Landscape planning is defined as an activity concerned with reconciling competing 
land uses, while protecting natural processes and significant cultural and natural 
resources.  Landscape design architecture for resorts is a unique art form that 
combines beautiful public spaces with the feeling of luxurious private escapes.  
Landscaping is a critical element of resort planning worldwide, 
 

 

https://en.wikipedia.org/wiki/Land_use
https://en.wikipedia.org/wiki/Natural_resources
https://en.wikipedia.org/wiki/Natural_resources
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 4.11.1 Landscaping initial phase 

The landscape design plan for the SEFAMM Grace Bay hotel project makes maximum 
utilization of existing native vegetation and incorporates a few foreign plant species to 
enhance the overall integrity of the landscape.   The design conveniently incorporates a 
minimum of 30 feet buffer zone, landscaped with natural and local vegetation and palm 
trees around the development.  The buffer zone also has a 16.5 feet wide service road 
surrounding the development enabling access for fire trucks. A centra; boardwalk 
would be strategically located to allow uninterrupted beach access over the fragile sand 
dune system. 

 4.11.2 Landscaping maintenance and operation 
 

Maximum utilization of native plants in landscape design can have important benefits 
on the environment by fostering healthy ecosystems and enhancing biodiversity.   
SEFAMM Grace Bay hotel project will be landscaped with natural local vegetation and 
palm trees.  The developers are considering using a sedum roof system in the design of 
the hotel facility that would withstand drought in very climates.  Sedum is easy to 
maintain and requires little water and nutrients.  Sedum is very resilient to diseases and 
insect pests. 

 
Landscaping and hardscaping like sidewalls, walkways and car parking are important 
components of a cohesive landscape design and would help shape the SEFAMM Grace 
Bay hotel project’s landscape design features.   
 
By utilizing predominantly native vegetation and incorporating the like of sedum roof 
systems in its landscape design, SEFAMM Grace Bay hotel project landscape 
maintenance will be cost effective because native plants adapt to local climatic 
conditions, prevents soil erosion, and more effectively filter storm water.   No fertilizers 
are required because of the use of predominantly native vegetation in landscaping the 
site.   
 

 4.12 Construction phase activities 
 
 The construction methodology is as follows: 
 

• Requisite testing will be done at the sand supply site to ensure the available 
volume, and that the sediment is suitable. 

• A surveyor will set out controls for the works. 

• Equipment will be mobilised. 
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• An excavator and truck will be used to load and transport the sand. 

• The sand will be transported to the site and stockpiled. 

• Once the requisite volume has been stockpiled, a front-end loader or bobcat 
will be used to spread the stockpiled sand to the design grade. 

• A surveyor will then survey the works to ensure that the construction was 
done to recommended crest height and side slopes. 

• All debris will be collected, removed, and disposed of offsite at a suitable 
dump/landfill; and 

• Equipment will be demobilised. 

4.12.1 Construction methods and programs 
 
Construction planning is a fundamental and challenging activity in the management 
and execution of construction projects.  It involves the choice of technology, the 
definition of the work tasks, the estimation of the required resources and the duration 
of the individual tasks and the identification of any interactions among different work 
tasks.  Developing a good construction plan is a critical task in the management of 
construction. 
 
Delivering the project in a timely, cost effective and environmentally sound manner is 
critical to all stakeholders, particularly the principals, government, and daily users of 
neighbouring businesses.  Achieving this objective will depend heavily on project 
planning, programming, and scheduling of construction activities.  All pre-construction 
operations, construction activities and post construction activities - equipment and 
labour flow need to be well planned to avoid unnecessary delays in construction. 
 
 
4.12.2 Site security and hoarding 

 
Construction hoarding is temporary fencing used to secure a job site. Fencing may be 
required by law for safety reasons in some areas and is also used by contractors to limit 
theft and liability.  A variety of construction hoarding products are available, ranging 
from webbed plastic for very temporary barriers, to solid panels used to offer security 
for several years on a large or complex location.  Typically, construction hoarding is tall 
enough to be difficult to climb or jump over.   If there are special security concerns, a 
guardhouse may be established to allow someone to monitor the location. 
 

http://www.wisegeek.com/what-is-liability.htm
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The site for the proposed SEFAMM Grace Bay hotel project is located within the center 
of the Grace Bay Tourist Strip; therefore, during construction hoarding is critical for the 
safety of workers and pedestrians using the Grace Bay beach and the general area.  To 
safeguard residents and tourists and members of the public from using neighboring 
facilities, the construction site is enclosed with a screen Photo 45.0.  

 

                                 Photo 45.0: H oarding and screening of construction site 
 

To reduce visual intrusion from advertisements, their erection on site would be limited 
to the project name, name of the construction companies carrying out the works, and 
marketing and promotional information (Photo 46.0). 
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                                 Photo 46.0: Project’s advertisement sign 
 

 4.12.3 Source of sand for beach nourishment 
 

The coastal works do not include beach face nourishment.  Sand for the dune addition 
and reconstructed will be sourced from a licensed sand supplier. 

4.12.4 Storage of materials and equipment 

Safe and efficient materials storage depends on good co-operation and co-ordination 
between everyone involved, including clients, contractors, suppliers, and the 
construction trades.  The planning and mobilization of raw material and equipment is 
an important aspect for completing the job on time.   Handling and storing materials 
involve many different activities such as hoisting steel beams, driving a truck loaded 
with raw material, manually carrying bags or material, and stacking supplies.   
Employees can be injured by improperly lifting materials (manually and by machine), 
falling objects and improperly stacked supplies. It is critical that proper materials 
storage and handling is made a priority.   
  
Proper materials handling practices help prevent injury and property damage. 
Segregating non-compatible materials during storage goes a long way in preventing 
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fires.  Getting rid of waste and other used construction materials can be a challenge. 
Waste debris should not be allowed to pile up on site for long periods of time.  All scrap 
lumber, waste material, combustible scrap and rubbish will be removed from the site 
daily. 

The only materials and equipment to be stored on the site are those that are needed for 
the proper and complete construction of the subject development.  Heavy equipment is 
to be stored on site in an enclosed area.   
 
Because of the size of the site, limited space would be available for the safe storage of 
construction materials, therefore, off-site storage of construction materials and 
equipment is an option that is been considered by the developers.  Two off-site 
locations are under consideration, these include 60605/19 and 60605/20. 
 
Project Management will prepare a Storm Action Plan that provides guidelines on 
construction site preparation in the event of a storm.   
 

 4.12.5 Beach traffic impact and safety 
  

The project is located on the northern coastline of Providenciales and is bounded by 
Princess Alexander National Park and Grace Bay Beach on the Northern side of the 
Property.  
 
Grace Bay Beach is a public beach, approximately 3 miles (4.8km) long and is the home 
to many resorts on Providenciales. Due to the clear waters, free access, prime location 
and shallow depth, Grace Bay Beach is a prime tourist attraction with many beach goers 
and boat and water sports traffic in the area. Due to development happening adjacent 
to Grace Bay Beach, the safety of beach goers is important.  

The project’s scope of works is limited to upland works, with no development being 
scheduled for the existing marine environment. Scope of works for the beach includes 
beach restoration of the damaged sand dunes, installation of beach equipment such as 
lounge chairs and beach umbrellas, creation of a swim zone and boat access lane.  

Activities should not endanger beach goers but will affect use of a section of beach 
adjacent to the property.  Portions of the beach may have to be sectioned off/closed for 
dune restoration and anchorage of the buoys for swim area and boat access lane. To 
ensure the safety of beach goers in the area, the following practices should be 
implemented: 
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• Nearby businesses and residents should be notified of the commencement of 
construction activities. This is especially important as to allow for resorts and 
Airbnb’s in the area to warn guests to be vigilant in the area. 
 

• Proper signage indicates active construction in the area. These can include but 
are not limited to signs saying, “Men at Work” “Caution” “Active Construction 
Site” and “No Entry”. 
 

• The site boundaries should be clearly marked. Silt fencing should be installed 
around the site to ensure no unauthorized entry and prevent any construction 
material from polluting the beach.  

 
 4.12.6 Temporary sanitary facilities 
 

A well-planned construction site will include temporary construction facilities for site 
offices, workshops, sanitary facilities, and storage facilities.  The on-site location of 
these temporary facilities can have a direct impact on productivity and safety, cost, and 
duration of construction.  All temporary facilities must satisfy environmental and 
safety standards. 
 
Regulation 4 (1) of the Turks and Caicos Permitted Development Regulations defined 
temporary buildings as buildings erected for temporary purposes in pursuance of a 
grant of Development Permission and needed temporarily in connection with those 
operations for the period of such operations.  In complying with this requirement, 
temporary buildings on site are to include - site office buildings, storage buildings, toilet 
facilities, workshops, and staff facilities.   
 
Temporary toilet facilities for construction workers are to be provided on site at a 
suitable location to minimize visual impact on the surrounding environment.  These will 
be removed once the development is fully completed. 
 
Permission has been sought and granted from the Planning Department for the 
construction of an office building, complete with sanitary facilities to be used during 
the construction phase.   Once the construction of the hotel facility is completed this 
building will be converted into restaurant and bar facilities. 

 
 4.12.7 Access and staging 
  

Managing vehicular traffic at a construction site is important in ensuring that the 
workplace is without risks to health and safety.  Vehicles, including mobile plants and 
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equipment moving in and around the site can pose serious threat to workers’ safety.   
The most effective way to protect workers is to eliminate traffic hazards.  This can be 
done by designing the construction site layout to eliminate interactions between 
workers and vehicles. 
 
Access to the project site is via a secondary feeder road that leads off the busy primary 
Grace Bay Road.  Increased vehicular traffic into this area is expected during 
construction and thereafter.  If most of the construction’s workers are brought into the 
area by private vehicles, this would cause additional vehicle traffic into the area.   To 
avoid the additional traffic into the area, workers would be bused into the area.  Their 
personal vehicles would be parked off site on block and parcel number 60713/75 that is 
owned by the developers (Appendix K). 
 

 4.12.8 Placement and spreading of materials (Sand) 
 
The sand will be placed in the stockpile by dump truck working from the eastern 
property boundary to the western side.  After most of the sand has been brought to the 
site, a front-end loader or small bobcat will be used to spread the sand to the design 
elevation and side slopes. The construction will be checked against the design by 
performing a post-construction land survey.   

 
4.12.8.1   Beach replacement plan 
 
The scope of works for the existing beach in front of the property include beach 
replenishment/nourishment, creation of a swim zone and boat access lane, and 
installation of beach equipment such as beach chairs and umbrellas. 

Sand Dune Restoration 

Sand dunes can also be restored using seeding/planting techniques. This involves 
planting dune grasses to reduce wind speed across the dune surface and thereby 
trapping and holding sand. Planting vegetation helps to stabilize dunes and encourages 
dune recovery. Selected species must be resistant to silting, wind and salinity. When the 
grass cover is established, it can become self-sustaining. Regular monitoring and re-
planting are necessary.                       
 
Swim Zone  

The swim zones total approximately 800 linear feet, and the swim zone will extend 400 
ft from the shoreline with a gradual slope from the beach. The swim zone will be 
designated with anchored buoys to prevent boats from entering the area. 
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Boat Access Lane  

A boat access lane will be created to the west side of the property.  Buoys and/or 
markers will be placed on the beach and in the nearshore marine environment to 
indicate the swim zone from the boat access lane. Navigational markers will also be 
placed to assist in safe and easy movement of vessels. 

Beach Equipment  

Beach equipment such as chairs, beach shade and beach umbrellas will be placed on the 
beach to facilitate beach goers once the project is completed. 

Equipment used during Beach replenishment include but are not limited to: 

• Excavators 50 tons 

• Tractor and trailer 

• Backhoe Loader 
• Dump Trucks 

 
The proposed works are as follows: 

• Mobilization of all equipment to site. 

• Installation of turbidity curtains to contain any siltation. 

• Placement of sand/fill onto predesignated place. 

• Grading of sand for the swim zone.  

 
Habitat restoration  

The habitat nearshore is made up of 98% bare sand void of flora and epifauna and 2% 
seagrass patches. The seagrass patches are further offshore and consist of sparse 
seagrass. Measures to be taken to ensure the preservation of the seagrass include 
installation of turbidity and silt curtains and monitoring during beach replenishment 
activities to ensure sedimentation is kept to a minimum. High sedimentation can 
smother seagrass beds.  

 4.12.9  Protection of new beach sand from erosion during swells 
 

Modelling exercises showed that the additional sand would not be heavily impacted 
during swell events.  Most erosion occurred between the waterline (0m) and about 1m 
elevation.  Within the property boundaries swells did not generate erosion.   
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 4.12.10    Liquid waste management during construction 
 

The discharge of wastewater from construction sites is a challenge in the construction 
industry.  Construction waste can be divided into the following types – waste from 
construction activities, construction site surface runoff, waste from vehicles washing, 
waste from site toilets and plant maintenance facilities and waste from construction 
workers.    During the construction phase of the SEFAMM Grace Bay Hotel development 
a building currently under construction will be used as temporary offices, workshops, 
and toilet facilities will be used by construction workers.   These buildings are equipped 
with modern wastewater disposal facilities. Once construction works on the hotel 
facility is completed, this building will be converted into a beach bar and restaurant 
facilities. 
 

 4.12.11  Control of air, dust, water, and noise pollution 
 

Ambient air quality standards define clean air and are established to protect the most 
sensitive individuals in our communities.  An air quality standard defines the maximum 
amount of a pollutant that can be present in outdoor air without harm to the public 
health.  The Environmental Protection Agency (EPA) has set National Ambient Air 
Quality Standards for six principal pollutants, which are call “criteria air Pollutants” – 
they are Carbon Monoxide, Nitrogen Dioxide, Lead, Ozone (or smog), Particulate Matter, 
and Sulfur Dioxide. 
 
The agency with the responsibility for the management and control of air quality and 
air pollution in the TCI is the Environmental Health Department (EHD).  Air quality in the 
TCI is relatively good and sources of air pollution are limited to air pollution generated 
by vehicles and burning of solid waste. 

 
The proposed SEFAMM Grace Bay hotel project will produce several point sources of air 
pollution during the construction phase, including exhaust from hauling equipment, 
booster pump engines, concrete trucks and other devices used in the construction of 
the facility.   Additionally, transport vehicles and dump trucks will generate some level 
of air pollution during the operation. The impact from transport vehicles will be short-
term. These Impacts may result in a temporary reduction in ambient air quality that 
would adversely affect the aesthetic quality of the physical environment.   Because of 
the nature of the proposed development long-term air quality is not expected to be 
impacted. 
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 4.12.12    Control/storage of fuels and other dangerous substances 
  

LPG (Liquefied Petroleum Gas) is the term applied to those hydrocarbons, which are 
vapoured at room temperature and pressure, but can be liquefied by compressing them 
lightly.   When LPG is liquefied, its volume decreases considerably so that it requires 
much less storage space.  LPG is composed of a mixture of mainly propane and butane 
(approximate ratio – 60:40 by mass) but may contain some propylene and butylene as 
well as traces of ethane, ethylene, pentane, and butadiene.  It is colourless and 
odourless, but commercial LPG is usually stanched with a substance called ethyl 
mercaptan to give it a characteristic odour. 
 
The site development plan for the SEFAMM Grace Bay Resort Hotel project sets aside 
areas for storage of liquid petroleum gas and other fuels that would be required for the 
daily operations of the facility.   

There is a minimum distance called the “separation distance” between the tanks and 
any building, boundary line or fixed source of ignition.  For security reasons “No 
Smoking Signs” and other signs will be clearly displayed and maintained around the 
tanks.  Ignition sources, for example bonfires and barbecues will not be permitted near 
LPG storage tanks.  The tanks will be properly fenced and screened to protect against 
unauthorized access to reduce the chance of intentional or accidental interference. 

 Due to the nature, scale and scope of the proposed development, storage of hazardous 
materials will not be a site activity and is therefore not an environmental concern. There 
are no planned on-site activities that would require the use of, or on-site storage of 
hazardous materials.  
 

 4.12.13    Emergency Mitigation Plan 
 

All efforts must be made to avoid dangerous or reckless practices on the 
construction site. The following are recommended practices to prevent 
emergencies and what should be done in the unfortunate case of a site accident. 

Neighbourhood Mindfulness  
Construction will be inconvenient for the surrounding residents.  To mitigate any 
accidents from lack of information, it is imperative that clear communication occur.  
Neighbours should be informed of construction and the possible hours of 
construction/disturbance. Neighbours should also be informed of the positive impacts 
of the works such as reducing site inundation.  
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Muster Points and Evacuation Routes 
Muster points and evacuation routes must be chosen early in the construction and 
operational phases. Muster points are relatively safe locations where people can gather 
when an emergency occurs, to verify that everyone is accounted for and available to 
receive instructions. Evacuation routes will be used to move from the construction site 
to the appropriate muster point in each case.  Muster points and evacuation routes must 
be clearly marked and kept unobstructed throughout the construction and operational 
phases. 

Public Access and Recreational Use 
During active construction hours (strictly 7am-5pm) notices will be strategically posted 
to warn the public of the on-going construction activities.  

H ealth and Safety  
All workers will be given an orientation of the perils associated with working in a 
marine environment. For each work activity, potential risks will be identified and 
proportionately addressed with risk-mitigation strategies. Appropriate protective gear 
will be used by all workers.  Gear will include ear plugs, steel-toed boots, hard hats, high 
visibility vests and gloves. Neighbours and locals will be notified of the works and 
caution tape will be placed along the beach, stockpile area and access path for 
equipment. 

Emergency Response 
In the unfortunate event of a worker being injured on site, work along his or her section 
will be stopped, and emergency response teams called to quickly aid the worker.  The 
cause of the incident will be investigated to prevent further injury on site and safety 
procedures will be reiterated.  

On-Site Resources 
In addition to best practices, equipment and materials must be provided on site to 
respond to emergencies.  These will include:  

• Buildings or open areas designated as muster points with resources listed 
below. 

• A siren system to warn staff and nearby residents when an emergency 
arises. 

• Fire extinguishers on site; and 

• Adequately stocked first aid kits.  
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4.12.13.1 H ydrogeological mitigation strategies 
 
Two basic hydrogeological mitigation strategies will be employed for this project: 

 

• Avoidance of Risk - identify potential risk (injection /disposal well failure), plan 
for risk (design deep injection / disposal well) and initiate mitigation steps to 
avoid the risk (injection / disposal well testing prior to construction) 

 

• Watch and Monitor – use of pressure gauges at the head works of the injection 
/disposal well(s) to act as early warning mechanism to alert to potential well 
failure. Daily monitoring schedule will provide input for routine evaluation. 

 
Additionally, the implementation of a stormwater and site drainage plan comprised of 
strategically place drainage manholes will act to intercept potential flood episode and 
reduce site flood potential, (See Figure 55.0 Site Drainage). 
 

4.12.13.2 Description of decommissioning activities 
After completion of construction, the contractor and site manager will ensure that the 
site is fully clear of construction activities. These activities include: 

• All chemicals, waste stored on site, and concrete washout areas will be removed. 

• Oils, lubricants, or fuels will be properly disposed of by a licensed contractor. 

• All equipment will be properly cleaned, dismantled, and removed by the 
contractor. 

• All temporary buildings, trailers, and excess materials will be removed from site. 

• The site will be returned to its natural state. The exception being the beaches 
which are permanent structures. 

 
4.12.13.3 Beach Replenishment Plan 
The scope of works for the existing beach in front of the property include sand dune 
restoration, creation of a swim zone and boat access lane, and installation of beach 
equipment such as beach chairs and umbrellas. 

4.12.13.3.1  Sand dune restoration 
Sand dune restoration would be completed by dune fencing and dune seeding/planting. 
Fence will be constructed along the seaward face of the dune to reduce wind speed on 
the surface and encourage foredune deposition of transported sediment by acting as a 
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barrier against wave impacts. Fences are often constructed of wood but can be formed 
using other materials such as fishing nets. Dune fencing can also increase the deposit 
of organic matter and the resulting growth of grasses and other plants. Fences would 
be stable, and monitoring should be done to ensure fence maintenance and 
effectiveness. Also, maintenance can be complex in touristic areas welcoming a lot of 
visitors. 

Sand dunes can also be restored using seeding/planting techniques. This involves 
planting dune grasses to reduce wind speed across the dune surface and thereby 
trapping and holding sand. Planting vegetation helps to stabilize dunes and encourages 
dune recovery. Selected species must be resistant to silting, wind and salinity. When the 
grass cover is established, it can become self-sustaining. Regular monitoring and re-
planting are necessary.   
 
4.12.13.3.2  Swim Zone 
The swim zones total approximately 800 linear feet, and the swim zone will extend 
approximately 200 ft from the shoreline with a gradual slope from the beach. The swim 
zone will be designated with anchored buoys to prevent boats from entering the area. 

4.12.13.3.3  Boat Access Lane 
A boat access lane will be created to the west side of the property. Buoys and/or 
markers will be placed on the beach and in the nearshore marine environment to 
indicate the swim zone from the boat access lane. Navigational markers will also be 
placed to assist in safe and easy movement of vessels. 

4.12.13.3.4  Beach Equipment 
Beach equipment such as chairs, beach shade and beach umbrellas will be placed on the 
beach to facilitate beach goers once the project is completed. 

Beach Replenishment Equipment 
Equipment used during Beach replenishment include but are not limited to: 

• Excavators 50 tons 

• Tractor and trailer 

• Backhoe Loader 

• Dump Trucks 
The proposed works are as follows: 

•  Mobilization of all equipment to site. 
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•  Installation of turbidity curtains to contain any siltation. 

• Placement of sand/fill onto predesignated place. 

• Grading of sand for the swim zone.  
 

4.12.13.3.5  H abitat Preservation 
The habitat nearshore is made up of 98% bare sand void of flora and epifauna and 2% 
seagrass patches. The seagrass patches are further offshore and consist of sparse 
seagrass. Measures to be taken to ensure the preservation of the seagrass include 
installation of turbidity and silt curtains and monitoring during beach replenishment 
activities to ensure sedimentation is kept to a minimum. High sedimentation can 
smother seagrass beds.  

4.13 Safety and security concerns within the community during 
construction and operation 

 
4.13.1 Construction 
Providing and maintaining appropriate levels of site security during the construction of 
the SEFAMM Grace Bay hotel is one of the main objectives of the contractor and owners 
of the proposed hotel, as it will protect the site, reduce the potential for theft and 
restrict entry to only authorized personnel. 
 
Some security measures to be taken during the construction phase of the development 
include, the development of a security plan, securing the perimeter boundaries of site to 
restrict access, install security lights, have limited access to the site and install 
surveillance systems.  
 
4.13.2 Operations 
The increasing criminal activity in the Turks and Caicos Islands, particularly, 
Providenciales has placed tremendous challenges on hotel owners and management to 
ensure the safety and security of hotel guests, workers, and patrons.  Hotel security is 
all about the management of all aspects of a hotel operation, its property, grounds, 
equipment, personnel and more.  Hotel security involves the establishment of effective 
procedures, systems, and personnel to ensure the safety and security of all guests, their 
belongings, and the staff. 
 
SEFAMM Grace Bay hotel management will develop security measures to ensure that 
physical, financial and information threats to property and guests are reduced.  This 
will be accomplished by providing surveillance monitoring systems throughout the 
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hotel property, equipping employees with safety devices, ensure that all employers are 
trained in safety and security measures and develop a security plan for the hotel 
operation. 
 
Hotel management will also work with the Royal Turks and Caicos Police Force to 
develop a neighbourhood policing program. 
   
4.14 Issues raised in the public consultation. 
Public involvement is a fundamental principle of the EIA process.  The inclusion of the 
views of the affected and interested public help to ensure the decision-making process 
is equitable and fair and leads to more informed choice and better environmental 
outcomes. 
 
Some of the issues raised at local agencies consultation level include the potential for 
coastal erosion, solid waste disposal methods to be employed, the use of renewable 
sources and sustainable and resilience construction methods and construction 
materials to be use in the construction of the hotel facility.   Beach carry capacity is 
another issue raised, particularly as it relates to the use and placement of beach 
furniture.   Safety and security of guests and visitors swimming and snorkelling in the 
marine area in the front of the property.   Swimming zones and boat access lane will be 
established to separate the two users. 
 
4.15 Impact on terrain, including methods of clearing the site. 
The site of the proposed SEFAMM Grace Bay hotel project (60905/16 and 204) is 
relatively flat, with elevation not greater than 3 meters above sea level.  This presents a 
few challenges for the design team.  Grading and alterations to the site terrain’s will be 
limited. The site has been previously impacted by human activity; therefore, site 
clearing will be limited to existing vegetation along the northern boundary.  Native 
vegetation will be use in the site landscaping. 
 
4.16 Potential alternatives 
Multiple solutions could have been implemented to provide protection to the 
development.  The possible alternatives are discussed below: 

• Buried Rock Revetment – this option would implement a rock revetment 
covered with beach sand.  This solution would include excavating to around 
1.5m depth of the existing sand dune and placing a layer of large boulders.  
The excavated sand would then be placed back on top of the boulder 
revetment.  This option would have a longer construction period.  
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• Do nothing – this approach would keep the existing beach profile as is.  This 
option is the cheapest option in the short term.  The option is also attractive 
because the property is already protected against swell wave conditions.  
Unfortunately, this option does not provide protection against hurricanes or 
future climate change impacts.  In the medium to long-term this alternative 
would be more costly as the property becomes increasingly vulnerable to 
rising seas and hurricanes. 

 4.16.1 The “No-Action” Alternative 
 

The “No Action” alternative would be to let the project area remain in its present 
condition. This alternative will preserve the natural state of the existing ecosystem and 
the surrounding areas. However, the positive economic impact to the country’s 
economy and surrounding community would not be realized. 

 
 4.16.2 Other Alternative 
 

No other alternative is given due to the project being privately owned, relatively small 
and due to the project having no proposed marine works.  
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SECTION V 
 
 
5.0 Impact Assessment 

 
With any new project there will be impacts to the society and environment.  The 
impacts may be positive or negative, direct, or indirect.  The impacts will also have 
varying durations such as temporary or long lasting.  This section highlights the 
possible impacts associated with the proposed development.   

 5.1 Impact Identification 
 

Possible impacts during the project life are categorised as occurring during the 
construction phase or the operational phase. The impacts are further classified as direct 
or indirect based on the area of impact.  For this project there are four areas of impact: 
(1) the physical and terrestrials; (2) marine a 500m radius from the site and (3) coastal; 
(4) socio-economic and heritage culture.  
 
The impacts to the coastal environment have been quantified by assessing modelling 
results before and after the concept is put in place.  There were few changes observed 
on the wider impact areas since there is no permanent interaction with the nearshore 
area. 

The perceived potential impacts to the hydrogeological environment include: 

• Depletion of existing fresh groundwater 

• Degradation of groundwater quality 

• Odor – wastewater treatment system operations 
 

5.2 Description of impacts 

The impacts have been tabulated so that they can be quickly viewed against each other 
and to show which impact area is most at risk. 

5.2.1 Potential impact on the biotic environment 

Long-term negative impacts to the marine resources in the area are not expected to 
occur because of the proposed construction work. Construction will be closely 
monitored to prevent contamination of the adjacent marine habitats. Generally, the 
potential environmental marine impacts associated with The Project include the 
following: 
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• Water quality Impacts  

• Sand Dune Restoration Impacts  

• Swim zone and boat access Impacts 

• Solid Waste Impacts 

• Social Impacts  

 
All impacts are expected to be low as there are no marine works scheduled for the 
project. 

5.2.2 H ydrogeological environment 

Freshwater lens  -the mixing of saltwater with the existing fresh groundwater that 
results in the contamination of the freshwater lens that renders 
the freshwater non-potable. 

 
Degradation of  
Water Quality - Nutrient loading derived from the use of fertilizers in the 

landscape plant and potential wastewater leakage into the 
subsurface that renders the freshwater non-potable. 

 
Odor -  the inadvertent emission of Sulphur gases into the air of 

immediate and surrounding areas resulting in offensive odors. 

 
5.2.3 Potential impact on the coastal environment and processes 

Potential impacts to the coastal environment are generally split into two phases: 
construction phase and operational phase.  During the construction phase, most 
impacts are associated with the placement of sand. Other possible impacts are 
discussed below. 

Smothering 
Smothering or trampling of terrestrial plants might occur during the construction 
period from the added sediment on land. Temporary smothering could also occur 
through the passage of heavy machinery over sensitive areas during the construction 
process.  

Oil Pollution 
There is also the potential for oil pollution stemming from fuel leaks or refuelling spills 
from equipment used for sand placement or grading.  
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Loss of habitat/ biodiversity 
Terrestrial vegetation within the dune concept footprint will also be impacted during the 
construction works while sand is stockpiled and graded. 

Debris 
Any debris left on the property from the construction activities may dimmish the 
aesthetic appeal of the area or become an obstruction on land. 

Wide Scale Coastal Processes 
Impacts to the coastal environment in the operations phase were assessed based on 
scenarios such as daily waves, tidal currents, hurricane waves and hurricane surges.  
The main long-term impact was positive in this case as the dune addition reduced 
inundation during the hurricane scenarios tested. 

5.2.4 Potential impact on the geological environment 

The proposed development does not pose any potential impact on the geological 
environment. The intact, geological formation is homogeneous and contiguous across 
the project and is absent of kart geological features. 
 

5.2.5 Potential impact on the aesthetic environment 

Aesthetics is a branch of philosophy dealing with the nature of beauty, art, and taste 
and with creation and appreciation of beauty.  The aesthetic value of an area is based 
on the visual character and quality of the natural and human-made features of the area. 
 
The study area, for aesthetic purposes, is defined as the immediate areas within the 
vicinity of the proposed development – i.e., the Seven Stars development to the east, The 
Regents to the west, the beach to the north and the area to the immediate south of 
Grace Bay Road.  The aesthetic quality of the Grace Bay area is affected by a mixture of 
imported Caribbean and North American and European architecture characters, 
nonunique to Providenciales or the Turks and Caicos Islands.  The most dominant 
aesthetic character on Grace Bay is the 12 – story Ritz Carlton Hotel. 

 
5.2.6 Water quality and noise pollution (Construction and Operation) 

Mitigating any potential harmful effects to marine water quality is extremely important 
for the scope of construction. The major impact to the marine water quality due to 
construction activities is the potential release/spill of fuels and oils into the 
environment. 
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Oil spills can occur from improper handling and storage of fuel or oil on site or via 
leakage from construction machinery and improper fueling practices on site. This 
includes stationary machinery such as generators and tower lights or mobile 
machinery such as excavators and backhoe loaders.  

Oil/fuel spills can have significant impacts on the environment, with impacts ranging 
from being short lived to being long-lasting. Oil spill can also indirectly impact society. 
This is especially important as Grace Bay Hotel Development is adjacent to the Princess 
Alexander National Park Oil spill can affect marine wildlife, marine benthic 
environments, tourism, and the residents. 

Wildlife 

Oil spills can affect marine birds, fish, and other sea life. For example, they may be 
coated in oil, which impacts their ability to move, thermoregulate and eat, or they 
become trapped in oil slicks completely. They can affect populations of marine species 
which can affect trophic levels within the ecosystem. 

Environment 

Oil has the potential to destroy habitats, particularly those that are sensitive or 
protected such as mangroves or coral reefs. Damage or destruction of these habitats 
can disrupt the natural ecosystems and the industries an. This can affect the livelihoods 
of locals to depends on these ecosystems in the long term.  

Tourism  

Tourism is Turks and Caicos primary industry. The beaches are a major tourist 
attraction and a source of income for many businesses. However, oil spills can decrease 
the overall appeal and attractiveness of the beach due to oil washing up on beaches or 
hitting the coast. There is also a more indirect effect as global perceptions of said 
destination can negatively shift after such an event. 

Residents (local) 

Damage of the marine environment from oil spill can affect residents (Local) who rely on 
those habitats as a source of income and livelihood. 

5.2.6.1 Dune Restoration Impacts  
 

Dune Restoration will impact coastal vegetation and the marine bird species that reside 
there. Bird species use the shoreline trees to nest and feed on marine fauna. To minimize 
impacts to wildlife and their habitats the following considerations should include: 
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• Location of sediment placement: Placement should take into consideration 
surrounding habitat. Dune restoration designs should ensure the placement of 
sediment would be stable to prevent erosion and sedimentation into the adjacent 
marine environment.  
 

• Time of year: Restoration of the existing dunes should be timed to avoid shorebird 
nesting season.  
 

• Vegetation density: replanting of vegetation along the new sand dune may need to 
be adapted to allow for successful nesting (e.g., shorebirds). This will allow for 
enough material to be available for birds to construct nests, and to hide the nest 
from predators.  
 

• Vegetation type choice: Similar vegetation should be replanted on the new dune 
area. This will unintentionally prevent existing vegetation that helps to stabilize the 
area.  
 

Dune restoration should be implemented according to design plan and should be 
stabilized. Improper dune restoration can lead to possible erosion and sedimentation 
into the nearby marine environment.  This is important as the project is located within 
the Princess Alexander National Park (PANP). Sources of erosion can occur from 
unsterilized soils and runoff from excavated areas. Beach erosion can also occur due to 
high waves and wind energy. If not, properly managed erosion can introduce 
hazardous substances (i.e., fuel) into the marine environment and decrease the water 
quality due to an increase in turbidity and nutrient levels. 

5.2.6.2 Swim zone and boat access lane impacts  
 

There is potential impact of turbidity during the creation of the swim zone and boat 
access area due to anchorage of the buoys. Control measures and monitoring to reduce 
turbidity in the marine environment is extremely important as suspended sediments that 
cause turbidity can block light to aquatic plants such as seagrass, smother aquatic 
organisms, and carry contaminants and pollutants and pathogens, such as lead and 
bacteria. Proper monitoring efforts should be implemented to ensure sedimentation 
impacts do not exceed the threshold. 
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5.2.7 Ecosystem and economic analysis 

5.2.7.1 Ecosystem analysis 

Grace Bay Hotel development is located on the Northern Coastline of Providenciales 
along Grace Bay Beach. Grace Bay beach is a protected area within the Princess 
Alexander National Park and is Protected under Governmental Law.  The marine 
ecosystem is not expected to be disturbed as there is no direct development occurring in 
the marine or coastal environments.  

Dune Restoration is scheduled for the stretch of coastline in front of the property. Dune 
restoration will reduce the risk of storm damage and flooding by adding sediment to the 
beach and dune system. During activities coastal vegetation and marine shorebirds may 
be impacted due to the addition of fencing and other structures in their habitat. This 
impact should be minimal and short lived. Vegetation should be removed and replanted in 
the area where feasible and additional vegetation (of the same species or similar species) 
should be added to increase stability of the sand dune. The restored dune system should 
make for a more suitable nesting ground for marine shorebird species, increasing their 
population. Monitoring during activities and post activities should be done to ensure sand 
placement is effective.  

Creation of the swim zones and boat access lane have the risk of causing sedimentation 
if not properly monitored. Impact to the marine ecosystem is expected to be minimal as 
bare sand, void of marine flora and epifauna was observed around the proposed 
activities.  

The main impact associated with the dune addition is the loss of existing vegetation.  
Under the scope of this contract, a valuation analysis was not undertaken for this loss.  
However, it should be noted that similar vegetation is proposed for the replanting of the 
dune.  The side slopes of the dune are like the existing beach slope, which will aid in 
creating a familiar environment for existing vegetation to grow.  After replanting, the 

value of lost habitat will be restored as much as was practical.   

5.2.7.2 Economic analysis 

The development seeks to construct a hotel on the property which provides amenities 
such as swimming pool, beach facilities and tennis courts.  The development is along a 
strip that already contains numerous luxury resorts like the proposed development. The 
Project Seeks to contribute to tourism (ecotourism specifically) by attracting and 
providing accommodations for guest visiting to the island of Providenciales. The 
property will have direct access to Princess Alexander National Park, a protected area 
with a marine environment teeming with diversity that will attract ecotourist looking to 
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explore the coral reefs or take part in the may water sport activities offered such as 
kayaking or paddleboarding.  

Potential threats to the integrity of the existing groundwater configuration are 
unavoidable, negative impacts derived from the proposed development. The use of 
natural groundwater in the landscape plan will effectively reduce the reliance on 
processed water and assist in lowering operating costs.  

 

5.2.8 Socio-economic 

Grace Bay is a tourism center on the northern side of Providenciales with many resorts, 
upscale shopping, and dining locations. Grace Bay Beach is a hot spot for beach activities 
with many water sports and boating activities such as kayaking and snorkeling. The 
objective of the project is the development of a hotel on the site.  It is expected that the 
development will create more job and business opportunities for locals in the community, 
while also increasing tourism in the area through amenities such as accommodation and 
access to the beach and national park.  

Restoration of the dune system and creation of the swim zone and boat access lane can 
potentially impact beach goers as the portion Grace Bay Beach adjacent to the will be 
closed for the construction of these works. However, this should only be temporary and 
there should be no long-term impacts. 

Grace Bay Beach is a part of the Princess Alexander National Park that is open for public 
use. Grace Bay Beach can be accessed at Central, Forbes Point, Rotary Park, Stubb’s 
Point, Manor Street Reagent Street, Grace Bay Club, Grande Court, and Sandcastle.   

5.2.8.1     Public beach access 

Beach access is a universal right and necessary for the public’s enjoyment of the beach. 
Beaches and coastal area in the Turks and Caicos are a unique resource. They provide 
ecological, recreational, economic, and aesthetic opportunities that are found nowhere 
else.  To use and enjoy this resource, people must be able to get to it.   Beaches in the 
Turks and Caicos are public.  Private property ends at the edge of vegetation.   

 

Adjacent to the site of the proposed development is public beach access (Photo 47.0).   
SEFAMM TCI Limited has entered into a development agreement with the Government of 
the Turks and Caicos Islands to develop this public access (Photo 49.0).  The Grace Bay 
public beach access has been fully developed by the developers of SEFAMM Grace Bay 
hotel development.  The development includes facilities such as change room, rest room, 

http://www.surfrider.org/programs/entry/beach-access
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freshwater showers, and car parking facilities.  Photos 48.0 and 49.0 show the 
completed public beach facilities. 

 

 
Photo 47.0: Drone Image of developed public beach facilities. 

 
Photo 48.0: Drone Image of developed public beach facilities. 
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 Photo 49.0: Drone Image of developed public beach facilities  

5.2.8.2    Potential impact on neighbouring developments 

Urban design is an art form of designing buildings and places for people and is one of 
the important elements in urban planning, especially for dense and dynamic coastal 
areas like Grace Bay, Providenciales.   It concerns the total visual effect of building 
masses, connections with people and places and creation of spaces for movement, 
urban amenities, and public realm.  
 
The proposed 7-stories SEFAMM Grace Bay hotel development will have direct and 
indirect impacts on the physical and visual qualities of neighbouring developments and 
businesses.  The proposed development is located adjacent to the Villa Renaissance to 
the east and The Mansions to the west. The 12-story Ritz Carlton Resort and Residences 
and the 7-stories Seven Stars hotel are also located on the famous Grace Bay beach and 
can be seen in a distance from this new development and would soften the impact of 
this new development on the visual quality of the general area. 

 
The collection of architecture along Grace Bay beach various in architectural style and 
character and non is unique to Providenciales.  The proposed SEFAMM Grace Bay hotel 
development will add a new form of bold architecture character to the Grace Bay 
beach.  The architectural language of the proposed hotel facility seeks to integrate the 
site context whilst offering a contemporary approach.  Generally, lighter colours that 
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reflect the sunlight are proposed for all surfaces and soften the impact on the visual 
and aesthetic quality of the area. 
 
5.2.8.3     Potential impact on the labour market 

Tourism generates income for a variety of businesses and creates a wide range of 
employment opportunities for the local labour force.  The SEFAMM Grace Bay hotel 
project will have direct and indirect impact of the growing labour market of the Turks 
and Caicos Islands. 

5.2.8.4   Tourism 

According to the Department of Economic Planning and Statistics (DEPS) August 2016 
Departing Visitors Survey “the average length of stay in the TCI was about 8 nights”.  
This represents an increase in the average length of stay from the previous 7 nights 
average.    Taking the 2016 land-based arrival figure of 453,612 and the average length 
of stay per guest (453,612 x 8) equates to approximately 3.6 million visitor nights in the 
TCI or approximately 9,950 temporary residents on daily basis.  When including the 
local population, the overall population in the TCI was approximately 47,852 in 2016. 
 
5.2.8.5    Public infrastructure 

Tourism is one of the fastest growing industries in the 21st. century and it has 
tremendous impact on the development of a country physical infrastructure like roads, 
airports, water, and sewage facilities.  The standard of infrastructural development of 
the TCI is not up to standards in competitive countries in the region.  Therefore, any 
increase in the numbers of tourists visiting the destination would have further impact 
on the limited infrastructure. 

Significant improvements need to be made to public infrastructure like public roads, 
airports, and seaport, healthcare facilities, water management and distribution 
facilities, waste management facilities and recreational facilities.  The Providenciales 
(Howard Hamilton) International Airport at its present size and standard cannot 
comfortably accommodate the number of passengers travelling through it.  To upgrade 
the existing Howard Hamilton’s International Airport Facilities to satisfactorily 
accommodate the increased in the annual number of visitors, government is presently 
seeking public/private collaboration to redevelopment that facility. 

Similarly, the public road infrastructure on Providenciales is also inadequate to handle 
the number of daily vehicles on the roads.  The traffic congestion on the roads are 
because of increased in the number of annual visits to the island, many of them rent 



ENVIRONMENTAL IMPACT STATEM ENT SEFAMM TCI GRACE BAY HOTEL DEVELOPMENT, GRACE BAY 
BEACH , PROVIDENCLALES TURKS & CAICOS ISLANDS 

 
 
 

CARIBBEAN ENVIRONMENT DESIGN ASSOCIATES – EIS REPORT SEFAMM TCI LTD - SEPTEMBER 2023 176 
 

motor vehicles.  Water and sewage distribution facilities would also be stretched to their 
limits with the increased annual number visitors.   

The increased annual tourists’ arrivals will encourage government to increase 
investment in infrastructure development like public roads, airports, and seaports.  
Increase revenues from tourists can be used for this purpose.   

Tourism can help protect and finance the preservation of historic and cultural sites.  
Historical site like the “Cheshire Hall Ruins” can benefits from tourists visiting the site 
and entrance fees collected can be used to restore the site. 

5.2.8.6    Crime, safety, and security 

The Government of the TCI has developed a comprehensive National Security strategy 
to effectively confront crime throughout the country.  This multi-pronged approach will 
identify immediate national security threats; efficiently manage the resources currently 
available; procure additional tools and resources for internal and external security 
agencies; strengthen partnerships internally and regionally and internationally 
collaborating on security initiatives and will engage the Turks and Caicos community in 
the fight against crime. 
 

5.2.8.7    Cultural/heritage 

Whilst the proposed SEFAMM Grace Bay hotel development is expected to have 
minimum impact on the physical environment, potential impact on the islands fragile 
cultural/heritage can be both negative and positive.  

People visiting cultural and historical resources are one of the largest, most pervasive, 
and fasting growing sectors of the tourism industry. In fact, heritage tourism appears 
to be growing much faster than all other forms of tourism, particularly in the 
developing world, and is viewed as an important potential tool for poverty alleviation 
and community economic development (UNWTO 2005).  The TCI’s cultural/heritage 
sites stand to benefit from the increased number of tourists that would visit the TCI 
because of SEFAMM Grace Bay hotel development. 

Revenues generated from the proposed development can assist with the further 
development of cultural/heritage sites in the TCI.  The residents of Providenciales 
would benefit from cross cultural interactions with guests visiting SEFAMM Grace Bay 
hotel facility.   Venders selling local art and crafts souvenirs on Grace Bay and at other 
centers on the islands will benefit from the increased number of tourists visiting the 
island. 
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5.2.8.8    Solid Waste Impacts 

The project should seek to reduce the production of waste and recycle material as much 
as possible. This will help to reduce and/or eliminate any solid waste from entering the 
marine environment. Solid waste, in particular materials that take long to degrade, can 
have numerous negative impacts on wildlife and ecosystem and are usually caused by 
improper waste management. Negative impacts to the marine ecosystem include: 

• Animals becoming entangled in debris. This is most notable in animals 
required to resurface to breathe air such as whales, turtles, and dolphins.   
 

• Marine wildlife such as seabirds, whales, fish, and turtles mistaking solid 
waste for prey and ingesting it which can cause them to starve. 

 
• Some debris can also carry bacteria and viruses into the marine 

environment causing diseases in marine species.  
 

Solid waste not only impacts marine wildlife but also tourism. Large amounts of solid 
waste on the beaches and in shallow water environment can reduce the aesthetic value 
of the beach and reduce the number of tourists that visit Providenciales. This can have a 
long-term impact on the country’s Gross Domestic Product (GDP) and economy as 
tourism is the number one industry.  

To help prevent solid waste impacts, waste bins should be provided and secured on site 
and emptied at least on a weekly basis. There is the potential for hazardous waste 
impacts associated with the construction and operational phases.  All equipment and 
hazardous material will be stored in designated locations to reduce the risk of spills and 
pollution events. All hazardous waste should be disposed of by licensed contractors 
according to the manufacturer’s specifications.  

5.2.7.9    Others 

Construction, operational managers, and the developers will consider any 
developmental issue or impacts that may arise during the execution and operation of 
the development and take the appropriate mitigation measures to address any 
identified issue. 
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5.3 Impact Assessment 

A summary of potential impacts to the coastal regime and environment is presented in 
Table 25.0. The table is split into phases to show the impacts that apply during the 
construction phase and the impacts that apply during the operational phase. Three 
areas of concern are highlighted based on the recommendations in the Terms of 
Reference.  The area within the concept footprint had the highest number and degree of 
impacts while the 500m and 5km radius areas had negligible impacts.  

During the operational phase, there are potential impacts related to more people being 
on the beach.  These may include additional debris and more human interaction with 
benthic resources.   

Table 25.0: Potential impacts to the coastal environment and process 
 

Ph
as

e 

Potential Impact 
Area of Impact Duration 

Concept 
Footprint 

500m 
Radius 

5km 
Radius Short Long 

C
on

st
ru

ct
io

n 

Impacts on average waves in the area      

Impact on average tidal currents in the area      

Impacts on erosion or accretion processes      

Impacts on storm waves in the area    x  

Impacts of storm inundation in the area    x  

Impacts on terrestrial flora and fauna    x  

Impacts on marine benthos    x  

Noise and dust from construction     x  

Increased turbidity in marine water      

Potential oil spills related to machinery    x  

Impacts on beach access    x  

Impacts on roadway traffic    x  

O
pe

ra
tio

na
l 

Impacts on average waves in the area      

Impact on average tidal currents in the area      

Impacts on erosion or accretion processes      

Impacts on storm waves in the area     x 

Impacts of storm inundation in the area     x 

Impacts on terrestrial flora and fauna     x 
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Ph
as

e 
Potential Impact 

Area of Impact Duration 
Concept 

Footprint 
500m 
Radius 

5km 
Radius Short Long 

Impacts on beach access      

More patrons on the beach     x 

More debris on beach area and seafloor     x 
      

 Key Negligible Increased Reduced  
 

 

5.4 Derivation of significance 

In addition to the magnitude and duration of an impact, it is also important to look at the 
likelihood of an impact occurring. When these three concepts are combined, the 
significance of each impact can be determined.  

In the construction phase, the activities are generally well understood and standardised.  
Construction process impacts, such as the impacts in the concept footprint and 
property, have a high likelihood of occurring since the existing environment will need to 
be disturbed to implement the concept.   

There is also a certain likelihood that traffic will be disturbed, however, this will not be 
during high traffic hours.  Therefore, the increase traffic associated with construction 
has a medium likelihood. 

The machinery and stockpile may be tucked away within the property to reduce the 
magnitude of the impact to beach access.  There is medium likelihood that reduced 
beach access will be an impact since there are many avenues to the beach designated 
by the government of TCI.  

With best practices employed, it is less likely that oil spills or other chemical spills will 
occur.  Therefore, the potential negative impact of oil spills has a low likelihood and low 
significance. 

In the operational phase the main impact is the reduced inundation from hurricanes. 
Hurricanes may be regarded as infrequent events since they may hit every year or two.  
When one considers climate change there is a possibility that hurricanes may become 
more frequent.  With the varying strengths and frequency of a hurricane, it may be 
considered that there is a medium likelihood of a major hurricane passing over the 
project life.  However, when the potential cost and habitat savings (that arise from 
implementing the concept) are considered the impact was ranked with a high 
significance. 
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SECTION VI 
 

 
6.0 Mitigation and Monitoring 

 
Impacts can be compensated for by using mitigation measures.  These measures seek to 
reduce the potential magnitude of impacts through preventative action.  Mitigation 
measures go hand in hand with monitoring exercises, which are undertaken to ensure 
that the baseline conditions have not been negatively impacted by the works. 

6.1 Proposed actions and schedule to mitigate against any environmental 
impacts. 

The mitigation measures proposed are listed below based on the construction impact 
being addressed. 

Smothering 
Large plants that can be replanted will be removed before the construction works 
begin.  Heavy machinery will traverse on sandy areas and avoid vegetated zones as 
much as is practical. 

Oil Pollution 
Refuelling of heavy machinery should be done on land. Appropriate refuelling 
equipment (such as funnels) and techniques should be always used. There should be 
appropriate minor spill response equipment (for containment and clean up) kept on 
hand.  

Loss of Habitat 
Terrestrial vegetation will be replanted after the placement of sand to design grade.  
This vegetation must be salt and drought resistant to thrive.  It is further recommended 
that the existing species of plants on the property be replanted to be in harmony with 
the surrounding properties.  

Debris 
Construction sites must be outfitted with designated disposal locations that are cleared 
with a regular frequency such as weekly. 

Monitoring 
Monitoring efforts should be undertaken to track the success of the implemented 
works. A monitoring plan for the operational phase should include data collection, data 
processing and possible maintenance works.  Four major fields should be monitored 
including the beach/site topography, and terrestrial vegetation monitoring. 
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It is important to measure how the beach and dune area are progressing over time, 
particularly if multiple hurricanes have passed in a season or two.  This can be done 
using a commissioned land surveyor or by using rectified photos.  The photos can be 
taken using a drone with a GPS attached or a permanent benchmark could be set up on 
the site for amateur photographs to be taken.  All methods provide varying levels of 
detail and can be used to check that the beach remains dynamically stable. 

Water quality testing is a strongly advised as a monitoring activity.  The water quality in 
recreational water is typically governed by EPA standards for parameters such as 
bacteria and nutrients.  It is of the utmost importance that the water quality remains like 
baseline conditions.  If the water quality is negatively affected there could be an impact 
on the touristic value of the property and nearby lots.  Water quality testing should be 
done for typical nutrients and bacteria.   

Benthic resources within the project nearshore should be monitored to qualitatively 
assess the impacts of construction and operations.  There should also be follow-up 
assessments to determine if there have been any unexpected long-term impacts from 
the works (such as damage from more tourists snorkelling). 

Finally, once the dune has been replanted, a trained ecologist should perform regular 
assessments to determine if the planted vegetation is growing as expected or if it 
should be replaced with another recommended plant. 

A monitoring schedule is proposed to guide future monitoring works and their 
frequency (Table 26.0).  

 
Table 26.0 -  Proposed monitoring works after construction and their frequency 

 
No

. 
Item Category Duration 

(days) 
Frequency Resources 

1 Beach/Site Topography – Drone Photos 
1.1 Purchase and setup 

Drone, accessories, and 
software 

Procurement 28 One Time 
Instalment 

1 Surveyor, 1 Technicians 

1.2 Drone Survey Data 
Collection 

3 Annually  1 Surveyor, 1 Technician 

1.3 Convert data to DEM 
and Orthomosaic  

Analysis and 
Report 

2 Annually  1 Surveyor 

1.4 Analyze imagery and 
develop Shoreline 
Evolution Report 

Analysis and 
Report 

4 Annually  1 GIS Specialist 

2 Beach/Site Topography – Beach Profiles 

2.1 Purchase and setup 
traverse kit 

Procurement 28 One Time 
Instalment  

1 Surveyor, 2 Technicians 
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No
. 

Item Category Duration 
(days) 

Frequency Resources 

2.2 Beach topography 
survey  

Data 
Collection 

12 (6) Year 1 - 
quarterly  
After - semi-
annually 

1 Surveyor, 1 Technician 

2.3 Analyze data and 
develop Beach 
Evolution Report 

Analysis and 
Report 

7 Year 1 - 
quarterly  
After - semi-
annually 

1 Coastal Engineer, 1 
Surveyor 

3 Water Quality Testing 
3.1 Site Visit and Sample 

Collection 
Data 

Collection 
4 Semi-annually 2 Technicians 

3.2 Water Quality Testing Lab Analysis 28 Semi-annually 2 Technicians, 1 Marine 
Biologist/Environmentalist 

3.3 Water Quality Report Analysis 7 Semi-annually 2 Technicians, 1 Marine 
Biologist/Environmentalist 

4 Benthic Resources 
4.1 Benthic Assessment  Data 

Collection 
12 (6) Year 1 - 

quarterly  
After - 
semi-
annually 

2 Technicians, 1 Marine 
Biologist/Environmentalist 

4.2  Visual Benthic 
Reports  

Analysis 12 (6) Year 1 - 
quarterly  
After - 
semi-
annually 

2 Technicians, 1 Marine 
Biologist/Environmentalist 

5 Terrestrial Plants Monitoring 
5 Flora Assessment  Data 

Collection 
12 (6) Year 1 - 

quarterly  
After - semi-
annually 

2 Technicians, 1 Marine 
Biologist/Environmentalist 

5.1 Dune Vegetation 
Reports  

Analysis 12 (6) Year 1 - 
quarterly  
After - semi-
annually 

2 Technicians, 1 Marine 
Biologist/Environmentalist 

 

 
Each report produced should predict trends based on previous reports and comment on 
the overall successes and shortcomings of the coastal works implementation.  Any 
anomalies should be highlighted with possible causes mentioned.  For example, a beach 
profile survey report might show a period of erosion after a swell event.  This should be 
noted in the report to determine whether the erosion is episodic or a constant. 

 6.1.1 Water Quality Mitigations 

The major impact to the marine water quality due to construction activities is the 
release/spill of fuels and oils into the environment. Oil spills can occur from improper 
handling and storage of fuel or oil on site. 
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To help mitigate these concerns identifying the main source of potential releases during 
the construction phase is important. There are to be no storage of large quantities of 
fuel or hazardous wastes on site. The construction heavy equipment vehicles being 
used on and around the site should be given special attention. Oil spill kits should always 
be kept nearby or within heavy equipment. 

During the construction phase the maintenance laydown should be located away from 
any open water bodies and not positioned on a hill or slope.  A maintenance schedule 
and log will be used to ensure that if any leaks develop, the use of that vehicle is 
discontinued and fixed before a large volume release occurs into the environment. The 
Fuel Spill Prevention plan will be implemented for any spills that arise. 

 6.1.2 Dune Restoration Mitigations 

Dune Restoration the beach has the potential to impact coastal vegetation and the 
marine bird species that reside there. To mitigate the loss of the vegetation ecosystem 
only vegetation around the footprint of the fences should be removed. If the need for 
more vegetation arises, the landscape palette should have included species present on 
the site in their natural state as well as species native to Turks and Caicos.  Efforts 
should be made to replant various flora removed for construction in the areas selected 
for restoration. Native population will be sourced locally as much as reasonably 
possible to help maintain the native genetic plant diversity. If flora must be imported, no 
prohibited species will be included in the landscaping.  
 
To mitigate impacts to shorebirds nesting in the area, the following actions should be 
implemented: 

• All the site inductions will include guidance on how to deal with wildlife 
encounters, including any species at risk that may be present, and 
arrangements for dealing with injured or orphaned wildlife. 

• Prior to clearing vegetation, the environmental personnel or wildlife specialist 
will schedule inspections for shorebird nests and other wildlife, to ensure all 
wildlife is removed from the area.  
 

• Areas of retained vegetation should be identified and clearly marked with 
fencing and signage. 

 
Special efforts should also be put in place to prevent erosion of the existing and new 
dune system to prevent sedimentation in the marine environment. Measures may 
include marking designated dune and beach areas, limiting vehicular traffic through 
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these areas, and implementing setbacks. The setbacks allow for limiting direct erosion 
due to construction related impacts and preserve the vegetation that stabilizes the 
structures. 

6.1.3 Swim zone and Boat Access Lane Mitigation 

The potential impact to open water/the marine environment from creation of the swim 
zone and boat access lane would be turbidity caused by anchorage and buoys and 
navigational markers.  Mitigating any potential harmful effects to the open water 
quality is extremely important for the scope of construction. Implementing the 
following measures will assist with preservation of site: 
 

• Turbidity monitoring– Turbidity reading should not exceed 15NTU. If threshold is 
meet or exceeded, works should immediately halt unlevel levels return to 
acceptable. 

 
No hazardous substances will be allowed to escape into the open water at the work site. 
To help mitigate these concerns identifying the main source of potential releases during 
the construction phase is important. Measures outlined in the Fuel Spill Prevention Plan 
will assist in prevention of water contamination.  

Summary of mitigation measures 
 
Table 27.0 summarizes the proposed mitigation measures to address identified impacts 
of the proposed development. 
 

     Table 27.0: Summary of mitigation measures 

Impact Activity Rating Mitigation Measures 

Terrestrial (Loss of habitat)  Landscaping using native salt-tolerant 
and drought-tolerant species. 

100 feet building line setback from the 
edge of vegetation will result in most of 
the habitat in the dune system being 
preserved. 

Lit beach areas with low intensity lighting 
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to avoid distracting adult female turtles 
during nesting and nest-emergence. 

Damages to the sand dune 
system 

 A strategically located broad-walk is 
proposed to provide traffic over the dune 
system and avoid direct damage to it.  Not 
to permit placement or storage of beach 
furniture on the dune system. 

The dune vegetation is important to 
maintain the integrity of the dune system 
and reduce erosion during storm events.  

Storage of beach furniture and water 
sports equipment will be limited to a 
specific area to minimize damage to the 
dunes. 

Marine – flora and fauna  No mitigation measures are suggested as 
direct or indirect to the marine 
development as results of the proposed 
development have been identified. 

Coastal water quality  Properly operated and maintained sewage 
treatment package plant to avoid effluent 
spillage.   

To ensure that secondary impacts to 
water quality do not occur, the project 
proposes annual follow-up water quality 
testing be performed in the near-shore 
area. 

Monitoring of water quality during and 
after development can be used to identify 
any potential issues relating to the 
development. 

Chemical and fertilizers  Use of organic fertilizers in landscaping 
and prohibit the use of chemicals in 
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landscaping. 

Beach access  One pedestrian beach access are provided 
on the boundary.  Under special 
agreement with TCIG the developers have 
developed this beach access with modern 
facilities and will be responsible for its 
upkeep and management. 

Site drainage and flooding  Collect rainwater from surface and 
dispose of it via deep wells. 

Storm surge and coastal 
flooding 

 Coastal building line-set back of 100 feet 
from the edge of vegetation would reduce 
potential storm surge and coastal flooding 
problems 

Emergency access road  Two emergency access roads are 
provided within the development. 

Landscaping  Maximum utilization of existing native 
vegetation and incorporation of new 
native species to enhance the overall 
integrity of the landscape. 

Solid waste  Utilization of the 3Rs is recommended in 
solid waste management – reduce, reuse, 
and recycle to reduce the volume of solid 
waste that goes to the landfill. 

Water supply  Use of grey water for landscaping 
purposes. 

Utilization of water preservation and 
conservation Best Management Practices 
to reduce water consumption during the 
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operation of the development. 

Vehicular Entrance/exits  Separation of the main entrance/exit from 
the service and emergency entrance. 

Fire Safety and Equipment  Buildings are designed in accordance with 
the National Fire Standards and the Turks 
and Caicos Building Code. 

The development of an Emergency 
Response Plan. 

Utilization of minimum “separation 
distance” between propane gas tanks and 
buildings, boundary lines or fixed source 
of ignition. 

Construction Site  To safeguard residents, tourists and 
members of the public using neighbouring 
facilities, the project site will be enclosed 
and screened.  

Most of the construction materials will be 
stored off-site at properties owned by the 
developers to reduce the number of 
materials stored on site. 

Construction workers will be encouraged 
to park their vehicles off-site at a location 
to be provided by the developers and they 
will bus to the job site. 

Noise  Reduction of construction related noise by 
using enclosures or wall to surround noisy 
equipment, installing mufflers on engines, 
substituting quieter equipment or 
construction methods, minimizing times 
of operation, and locating equipment 
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farther from sensitive receptors.  Limit 
construction activities to normal working 
hours (7:00 am to 5:00 pm). 

Dust  Screening and hoarding of construction 
site and watering-down of construction 
site daily. 

Building Inspections  The quality of Building Code 
administration is a concern which has the 
potential to result in project delays waiting 
for inspections.  This challenge can be 
alleviated with the appointment of a 
Special Inspector in accordance with the 
TCI Building Code. 

 
 

6.2 Storm surge analysis and mitigation plan for sea level rises 
The Caribbean region is vulnerable to tropical storms and hurricanes each year from 
June to November. Dramatic and abrupt changes to the coastline can occur because of 
these storms. In general, coastal protection structures are designed to withstand wave 
attack from these extreme storm events, e.g., the selection of armour stone size for a 
coastal structure, or the determination of design wave forces on critical infrastructure 
from extreme waves. Extreme waves occur infrequently, and decades or centuries of 
data must be explored to adequately describe the statistics.  
 
For the Atlantic Ocean, detailed information on tropical cyclones, including all 
hurricanes from 1851 to present, is provided by the US National Oceanic and 
Atmospheric Administration (NOAA), specifically at the National Hurricane Center 
(NHC). This database of storm tracks and other parameters was the main source of 
information describing the individual storms. Figure 56.0 shows the extracted 
historical paths of major hurricanes (category 3 and higher) passing within a 300km 
radius of Providenciales.  
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Figure 56.0: Major hurricanes passing within a 300km radius of Providenciales from 1851 
to 2020 (Source: NOAA-NHC) 

 
Turks and Caicos lies to the north of ‘Hurricane Alley’, an area of water in the Atlantic 
Ocean within which hurricanes typically form from warmer sea surface temperatures 
there. Historical paths of hurricanes in the North Atlantic basin tend to form between 
latitudes 5°N and 25°N off the west coast of Africa and then track across the Atlantic 
Ocean. Those formed at the lower latitudes are usually pushed on a westerly track by 
the north-east Trade Winds, whereas those of the higher latitudes track more to the 
north and north-west.   
 
Multiple storms have impacted the Providenciales coast as it is located where many 
storms turn towards Florida in the north.   

 6.2.1 H istorical H urricane Activity 

Historical hurricane information from the NOAA’s National Hurricane Center (NHC) 
database was reviewed (for storms occurring between 1851 and 2020). All hurricanes 
passing within a 300km radius of the project site were extracted from the database. 
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The results show that since the year 1851, 156 tropical storms and hurricanes have 
passed within this radius of Providenciales. The total number of storms can be broken 
down according to the categories described by the Saffir Simpson scale (Figure 57.0).  
 
The graph shows that the study area was more frequently hit by tropical storms (92) 
and was affected by hurricanes (64 count) less frequently. Of these 64 storms, 30 
storms were major hurricanes.  Figure 58.0 shows the temporal distribution of storms. 
The graph shows that many years can pass without a major hurricane. The figure also 
shows that over the last 40 years, there has been a significant increase in the number 
of storms and the strength of storms.  The period between 1996 and 2010 was very 
active, with many years featuring more than one storm passing near the site and with 
1996, 2008 and 2010 recording four storms passing within a 300km radius.  

 

Figure 57.0 -   Storm distribution, according to Saffir Simpson classification, since 
1850 showing storms that have passed within a 300km radius of the project site 
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Figure 58.0: Storm distribution since 1851 showing storms that have passed within a 
300km radius of the project site. 

 6.2.2 H urricane Simulations  

 Offshore Hurricane Waves 
Deep-water wave parameters were calculated for each selected tropical cyclone using 
parametric models (Cooper, 1988; Young and Burchell, 1996). The resulting wave 
conditions were segmented into directional sectors and fit to a statistical function 
describing their exceedance probability. The wave parameter values for 50-year and 
100-year return periods were determined from the best-fit statistical distribution.  
Table 28.0 shows the wave heights, wind speeds, and periods for the directional sectors 
that would affect the project site.  

As shown in the table, the highest waves come from the east with deep water wave 
heights of 13.8m for the 100-year storm. The highest wind conditions came from the 
north-east.  However, the highest deep-water conditions do not necessarily translate to 
the highest nearshore conditions due to the complex bathymetry, which may induce 
breaking of waves. MIKE 21 SW and HD models were used to simulate the interaction of 
the deep waters with the bathymetry to ascertain the highest wave conditions in the 
nearshore of the project site. 
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Table 28.0   Boundary wave and uniform wind conditions used for all investigated 
return-period simulations. 

 

Retur
n 

Period 
Direction Windspeed (m/s) Wave height (m) Wave period (s) 

50-
Year 

Storm 

West 28.6 7.8 12.0 
North-West 28.0 7.3 11.5 

North 30.4 5.1 9.3 
North-East 38.7 10.6 14.6 

East 34.6 12.7 16.4 

100-
Year 

Storm 

West 31.8 8.8 13.0 
North-West 32.3 8.2 12.4 

North 34.4 5.8 10.0 
North-East 42.0 11.9 15.7 

East 37.1 13.8 17.3 
 

Surge Levels  

 
Water levels increase during the passage of a hurricane due to inverse barometric 
pressure rise (IBR), which is caused by the low atmospheric pressure in the centre of the 
hurricane. As with the wave heights, water levels were computed from each historical 
storm and the data fitted to various statistical distributions. Because of the non-
directionality of the water level increase phenomenon, the analysis was not carried out 
on a directional basis. The best-fit distribution was selected based on correlation and 
goodness-of-fit to the most extreme values. In addition to the extreme eventualities, it is 
important to consider the expected long-term trends from global sea level rise.  

Global Sea Level Rise (GSLR) has been predicted by scientists according to current rates 
of sea level rise and forecasting of the effects of climate change on the thermal 
expansion of the seas and the melting of glaciers and polar ice caps.  The sea level rise 
component was obtained by using an averaged version of the IPCC Summary for 
Policymakers projections for sea level rise for the RCP8.5 scenarios. RCP8.5 is 
recommended as it is a more risk-averse estimate.  Additional effects such as increased 
thermal expansion in shallow banks like Caicos Bank were not directly addressed in this 
analysis.  Rather, they were assumed in GLSR projections. 

Tidal variations were considered and based on the tide measurements published by the 
Admiralty Chart, spring high tide above MSL was determined to be 0.50m. These 

effects were added to the IBR and the GSLR to produce final deep-water levels 
for the 50-year and 100-year storm, which are shown in Table 29.0. 
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Table 29.0 -  IBR and design deep water surface level (m) for all return periods 
investigated. 

Parameter Value 

50yr 100yr 

IBR - Determined through statistical hind-casting analysis (m) 0.45 0.55 

Spring High Tide (m) 0.50 

Sea Level Rise Component (m) 0.43 

           Rate of Sea Level Rise - RCP8.5 Scenario value from IPCC mm/yr 8.55 

           SLR Horizon - How long structure is to last (not related to design storm) 50yr 

Total design deep water surface level (m) 1.38 1.48 

 

Design Criteria 
 

A distinction should be made between the design life and the return period of a storm.  
The design life describes how long a particular structure should last.  The return period 
of a storm is based on long term statistics on storms.  Further context comes from the 
exposure risk of a project component.  This describes how likely a given return period 
storm is to hit over a design life.  The probability for typical values is shown below in 
Table 30.0.  For example, within the next 50 years (project life span), there is an 87% 
chance that the 1 in 25-year event will occur, a 64% chance that a 1 in 50-year event will 
occur and a 39% chance that a 1 in 100-year storm event will occur. 

 
Table 30.0 -  Exposure risks (%) over a project life span (blue) for different 
return periods (green) 

 
Storm Event Return Period 

(years) 
Design Life (years) 

25 50 100 200 

10 93% 99% 100% 100% 

25 64% 87% 98% 100% 

50 40% 64% 87% 98% 

100 22% 39% 63% 87% 

200 12% 22% 39% 63% 

500 5% 10% 18% 33% 
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6.2.3 Nearshore wave transformation of hurricane waves 

The deep-water conditions were transformed to the nearshore regions and up to the 
project site using MIKE21 modelling software. Conditions for the extreme wave climate 
as listed in Table 28.0 and the deep-water surface levels were applied to the boundary 
of the model and transformed to the nearshore from the five main directional sectors – 
west, north-west, north, north-east, and east. Also, the wind fields (magnitude and 
direction) were applied as a constant over the entire model domain. The wind direction 
in a hurricane can change rapidly, therefore, the worst-case scenario for wind 
direction was used, with winds approaching from the same dominant direction as the 
waves.  
 
The coupling of hydrodynamics and waves in the numerical model is an important 
aspect of storm surge computations, particularly in areas such as the Caribbean where 
wave set-up is a significant component of the total storm surge. As large waves 
approach shallow water (like Caicos’ bank reef) and break, the water level is increased, 
causing localized currents. These currents and changing water levels affect the waves 
by allowing them to travel farther inland.  To capture the full extent of the possible 
inundation the two phenomena must be coupled. 

For both storms, the maximum conditions across the five directional sectors tested 
were calculated and plotted. Results for the 50-year storm and 100-year storm are 
presented in Figure 58.0 and Figure 59.0.0.  Figure 59.0 shows the maximum static 
storm water elevation for both storms. All results have the same scales to show how 
parameters vary across design storms.   

In both cases, wave set-up of about 0.25m was seen as waves partially broke over the 
reef sections.  For the 50-year storm the water levels were 1.5m outside of the reef and 
1.7m inside the reef. At the shoreline the static surge levels were up to 1.9m near the 
project site.  Under the 100-year storm conditions, the water level was 1.6m above MSL 
outside of the reef and 1.9m in the bay.  At the project site the static surge levels were up 
to 2.1m above MSL. 

Storm wave heights and direction results are shown in  

 

 
Figure 60.0.  The maximum hurricane sector was the north-west when looking at 
offshore conditions.  Wave refraction led to the highest waves within the bay coming 
from the north with some focussing of wave heights at the headland.  In the 50-year 
storm, the wave heights offshore were 4.7m outside of the reef and 1m at the shoreline.  
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100-year storm wave results show wave heights offshore were 5m outside of the reef 
and 1.2m at the shoreline of the SEFAMM property.   

The storm surge derived from the MIKE 21 models represents the static water level that 
will occur close to the shoreline. However, wave run-up needs to be investigated to 
properly define the total surge levels.
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Figure 59.0: Storm surge results for the 50- year (left) and 100-year (right) storm with a sea level rise design horizon to 2070 
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Figure 60.0: Storm waves results for the 50-year (left) and 100-year (right) storm with a sea level rise design horizon to 2070 



ENVIRONMENTAL IMPACT STATEM ENT SEFAMM TCI GRACE BAY HOTEL DEVELOPMENT, GRACE BAY 
BEACH , PROVIDENCLALES TURKS & CAICOS ISLANDS 

 
 
 

CARIBBEAN ENVIRONMENT DESIGN ASSOCIATES – EIS REPORT SEFAMM TCI LTD - SEPTEMBER 2023 198 
 

Wave heights, wave periods, wind speeds and water level set-up from the 50-year and 
100-year storm events were extracted at the seaward end of the profiles from the 
domain of the MIKE21 results. The data was then input to the previously described 
XBeach model with a direction perpendicular to the shore (representative of the worst-
case scenario).  The XBeach model was run in a non-hydrostatic mode to properly 
capture the water surface. The representative sediment grain sizes (as shown Table 
28.0) were input to the model to show possible erosion and accretion zones along the 
profile.  

Figure 61.0 shows the XBeach results for the profile under a 50-year storm.  The 
maximum wave run-up was 3.1m above MSL.  This wave run-up height is 1.2m higher 
than the static surge calculated in MIKE21.  The wave height was about 1m before 
shoaling and breaking along the beach face.  The results show erosion of the face of the 
dune and deposition of sediment at the base of beach slope (about 2m depth).  There 
was inundation up to 40m from the property boundary.  However, the water depths 
were quite low (below 0.1m). 

The profile results for the 100-year event are shown in Figure 62.0.  The maximum 
surge level with wave run-up incorporated was 3.6m above MSL.  This value is 1.5m 
above the static surge in the area.  The wave height of 1.2m at the shoreline created 
significant inundation once the waves broke.  There was overtopping of the dune and 
erosion of the dune face of up to 0.4m.  The valley behind the dune was inundated, with 
water depths up to 0.4m. 

The wave run-up elevations are useful when considering the finished floor elevations of 
the properties. Based on the results, a finished floor level of 4m above MSL would be 
adequate to combat surges from large storm events like a 100-year storm. 
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Figure 61.0: XBeach non-hydrostatic model results along P1 (profile 1) for 50-year 
storm event 

 

 
Figure 62.0: XBeach non-hydrostatic model results along P1 (profile 1) for 100-year 
storm event 

 Impact Assessment 
The proposed concept will provide protection against wave run-up and overtopping by 
heightening the dune crest.  The levels for this addition to the dune were specified based 
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on the hurricane surge conditions.  To ensure that the concept provided adequate 
protection the proposed concept was also studied using XBeach to find the maximum 
surge levels and inundation. The results for the 50-year storm are shown in Figure 63.0 
while the results for 100-year storm are shown in Figure 64.0. 

Under the 50-year design storm there was no inundation on the property, compared to 
a 40m extent of inundation under baseline conditions.  The highest surge level was on 
the dune face at 3.1m above mean sea level. The erosion on the beach was not 
significantly changed between existing and proposed conditions.  

Under the 100-year design storm, there was also no inundation within the property 
boundary.  The highest run-up level was 3.5m above MSL.  This level was reached on the 
dune face as opposed to at the back of the property, which was the case under existing 
conditions. The maximum erosion was still at 0.4m of scour along the beach face under 
proposed conditions.  The small amounts of erosion and accretion that were seen under 
existing conditions were not present with the concept in place.   

Generally, the dune addition within the property boundary provided valuable protection 
against inundation in extreme events on the property. 
 

 
Figure 63.0: XBeach non-hydrostatic model results along P1 (profile 1) for 50-year 
storm event under proposed conditions 
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Figure 64.0: XBeach non-hydrostatic model results along P1 (profile 1) for 100-year 
storm event under proposed conditions 

 

6.3 Building around, or rescue and removal of rare, threatened, and 
endangered species of plants where possible. 

 
Based on the scope of works, no specific terrestrial counts were done. It is anticipated 
that the previously submitted document had a detailed study of endangered plant 
species to be avoided as much as is practical.  

6.4 Landscaping/ replanting plan utilizing native species 
Once the sand has been placed and graded, replanting of native plant species will be 
done.  Based on previous studies, the plants should be shrubs or cacti that are salt-
resistant coastal varieties or drought-resistant low brush.  

6.5 Financial resources for mitigation 
 
 The project is privately funded, and this would extend to mitigation measures. 
 

6.6 Environmental monitoring and financial requirements 
 

It is anticipated that the monitoring works such as water quality, turbidity and sediment 
testing will be privately funded by the owners.   An environmental specialist will 
undertake the environmental monitoring and provide reports to the Planning 
Department and Department of Environmental Resources 
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6.6.1 Environmental monitoring 
 

Monitoring activities during construction post construction will be carried out to 
eliminate or reduce any adverse environmental impacts.   

6.6.1.1 Construction Phase Monitoring 
  

The Grace Bay Hotel Developer will hire an Environmental Monitor (EM) who will be 
responsible for ensuring that the project complies with the design of the Sand Dune 
Restoration, Swim Zone, Boat Access Lane, and environmental mitigation requirements. 
Monitoring during the construction phase of the project will include the following 
methods: 
 

• The EM will convene a preconstruction meeting with the Site Inspector and 
Contractor to review approved plans for the Sand Dune Restoration, Swim zone 
and Boat Access Lane, and outline compliance with environmental 
requirements. 

• The EM and Contractor will be required to inform their workers on the 
environmental mitigation requirements. 
 

• The Site Inspector and EM will have the authority to halt any activity that is 
noncompliant with or damaging to the environment. 
 

• During construction, the EM will conduct weekly monitoring meetings, and a site 
visit every week and record all observations, including digital photo 
documentation. This information will be submitted to the Development Control 
Officer, Department of Planning. 
 

• Pre‐construction surveys should be conducted to establish a baseline for 

subsequent surveys, both during construction and post‐construction events. 

 

• During construction of the new sand dune system, swim zone and boat access 
lane; the EM will organize to have the original qualitative assessments repeated. 

• An inspection of the benthic features within 250 meters of the project site will 
be carried out. Any changes to seagrass beds, fish counts, sediment levels or 
substrate will be documented.  
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6.6.1.2     Post Construction Phase Monitoring 
 
Due to activities occurring adjacent to the Princess Alexander National Park post-
construction monitoring will be required to be conducted by the EM to assess the 
stability of the beach environment, surrounding marine life and water quality.  
 
Monitoring during the post-construction phase of the project will include the following 
methods: 
 

• Topographic surveys of the beach will be performed every two months to 
monitor the stability of the new sand dune system. 
 

• Coastal assessment should be repeated to see if sand placement was 
maintained, vegetation is thriving and if wildlife has reinhabited the area and 
document how they are using the sand dune (e.g. Nesting).   

6.6.2 Financial requirements for Environmental monitoring 
 
  Table 31.0: Financial requirements for environmental monitoring 
 

Recommended Monitoring Measures Approximate Cost 

 
Signs should be erected to inform guests of the 
National Park designation and discourage the 
harvesting/removal of organisms and to educate 
guests about the presence of sensitive organisms 
and encourage them not to impact them negatively 
by causing physical damage. 

$5,000.00 

 

Properly operated and maintained sewage treatment 
package plant to avoid effluent spillage. 

Included in operation 
budget. 

Annual follow-up testing of water quality in the 
near-shore area, to ensure that secondary impacts 
on water quality do not occur. 

Estimated at $5,000.00. 

Reduce, reuse and recycle components of solid 
waste to reduce the volume of solid waste that goes 
to the landfill. 

Included in operational 
budget. 

Use of grey water for landscaping purposes. Including in landscaping 
budget. 

Routine wastewater quality monitoring protocol to 
$10,000.00 
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collect, test and record wastewater quality results to 
ensure that any water disposed of is free from 
contaminants. 

Enclosure and screening of Construction site. Included in hoarding 
budget. 

Reduction of construction related noises by 
installing mufflers on engines, substituting quieter 
equipment of construction methods. 

Included in construction 
budget. 

Avoid project delays due the availability of building 
inspectors for timely inspections, but the 
appointment of Special Inspector. 

Estimated at $90,000.00 
annually. 

 

6.7 Public Consultation/social listening/monitoring 
 

Public Consultation with relevant stakeholders is important in helping decision makers 
to understand the views, values, interests, issues, and concerns about the proposed 
development and to incorporate them into decisions. A public consultation meeting on 
the draft EIA will be held to present the purpose of the project, the objective of the 
project, the scope of works, findings of the baseline data, monitoring programmes and 
outline the possible impacts and mitigation of works.  The meeting should be in a public 
location during a designated time and include stakeholders such as tourist, surrounding 
businesses, water sport operators, native residents, relevant Government Agencies, 
Non-Governmental Agencies, and any other groups that has a stake in the project. 

Once the logistics of the meeting are determined, the public should be made aware of 
when and where the meeting is taking place. Adds should be placed in media sources 
such as the newspaper, on television, on the radio and on social media platforms at 
least 14 days in advance.  

During the meeting minutes should be taken and a form and/or email should be 
provided where stakeholders can submit their comments, questions, and concerns 
about the project. The project should incorporate the answers to these comments and 
concerns in the final draft of the EIA. 
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6.8 An Environmental Management Plan (EMP)  
 
An Environmental Management Plan has been compiled to summarise the works and 
their impacts to the surrounding environment. The plan is provided as a separate 
document as per the ToR. 
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SECTION VII 
 

7.0 Recommendations and Conclusions 
 
Most of the vegetative community on the site of the proposed development was 
disturbed by previous human activities, for this reason it was concluded that most of 
the site had a low rating for its environmental value and quality. The site had been 
disturbed throughout most of the area and most of it was void of vegetation.  No birds’ 
nests or other evidence of significant wildlife value was observed.  No wetlands were 
present. 
 
The proposed development does not pose any potential impact on the geological 
environment. The intact, geological formation is homogeneous and contiguous across 
the project and is absent of kart geological features. 
 
No coastal or marine infrastructural work proposed.  The potential impact to the marine 
environment would be turbidity caused by anchorage of the buoys and navigational 
markers for the swim zone and boat access lane. During construction, necessary 
mitigation measures will be implemented around the project site and near the shoreline 
to reduce turbidity.   

The marine ecosystem is not expected to be disturbed in any substantial way as there is 
no direct development occurring in the marine or coastal environments.  

The baseline turbidity reading will be taken closer to project commencement. The 
construction activities are not expected to exceed 15NTU, which is a holding point for 
activities. Daily environmental management and monitoring will be conducted by the 
Environmental Monitor. Turbidity monitoring will be conducted during activities to 
ensure that turbidity does not exceed 15NTUs. Turbidity monitoring should be 
conducted upstream (500m from work area) and downstream (500m from work area) 
or in any visible turbidity plume area. 

Emphasis will be placed on observing the presence and management of all wildlife on 
site and any marine epifauna populations. Prior to anchorage of buoys of the swim 
zone and boat access label the area will be assessed to ensure that there are no 
epifauna present within the footprint. Any epifauna observed will be removed and 
placed outside the work area. 

According to the National Physical Development Plan (2020), this area, Grace Bay is the 
hub of Providenciales’ tourism, clearly the most developed area of the island.  It is a 
modern strip of development with a heavy emphasis on tourism, including hotel 
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resorts, condominiums, restaurants, and retail stores.  The proposed hotel development 
meets the requirements of the approved Master Plan for the Grace Bay area of 
Providenciales. 
Baseline results of the modelling showed there was room to improve the resilience of 
the property against hurricane inundation. Hurricane inundation is a major concern as 
hurricanes grow in intensity and pass more frequently under the impacts of climate 
change.   

After the baseline conditions were understood a few concepts were proposed for the 
site with the optimal concept being increasing the height of the sand dune with sand.  
Sand was preferred as fill material because it would maintain the natural aesthetic of 
the coastline and provide an opportunity for replanting of native species such as salt-
resistant and drought-resistant shrubs.   

With the proposed concept, the most unpredictable component will be the sourcing of 
suitable sand for the dune. Multiple sources were reviewed in the study and the most 
typical practice detailed to assess impacts.  If any of the alternative options for sand 
supply are available at the time of construction, they should be investigated as a 
possible source to reduce environmental impacts and construction costs. 

Impact assessments were done to be cognizant of possible impacts during the 
construction and operational phases. Negative impacts were mainly temporary and 
occurred during the construction works. Positive impacts were based on the reduced 
inundation and asset protection during major storms.  

The construction phase of the SEFAMM Grace Bay Hotel project is expected to take 
approximately two-years and it will generate approximately 150 construction jobs to 
the TCI economy during this phase of the development.  Generating approximately 15 
million dollars to local economy in wages and salaries.   Some 200 persons will be 
employed across all management and non-management levels during the operation of 
the hotel facility. 

The once safe, peaceful, and tranquil environment that tourists and locals were once 
accustomed to is in jeopardy of been seriously destroyed.  The adoption of stringent 
security measures to ensure the safety of hotel guests and staff will be major 
consideration throughout the design, construction, and operational phase of the hotel 
facility. 

Unlike several hotel/condominiums developments on Providenciales, the proposed 
European-type SEFAMM Grace Bay hotel project would bring must more socio-
economic benefits to the economy of the Turks and Caicos Islands.  
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Properly designed coastal works would reduce the potential of coastal inundation on 
the property.   

Mitigation measures were proposed to reduce the magnitude of impacts identified in 
the impact assessment.   Most measures are related to performing construction works 
with best practices in mind so that impacts such as oil pollution or turbidity are avoided 
or contained. One important mitigation measure is the dune replanting.  The works will 
disturb existing vegetation on the dune whether by smothering or equipment 
movement.   

Overall, this EIS report recommended proper mitigation and monitoring measures to 
properly address the potential environmental impacts that were identified as a result of 
the proposed development.  Considering these measures proposed the project should 
proceed without any major direct or indirect on the environment. 
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SECTION VIII 
 
 

8.0 Statement of Understanding of the Environment Charter (2001) and 
Climate Change Charter (2022) 

 
8.1 Statement of Understanding of the Environment Charter (2001) from 

the Proponents 
 

The proponents of the development support the Environmental Charter 2001-TCI and 
agree to be in full compliance with protected area management strategies. To this end 
an Environmental Management Plan was created and calls for the routine monitoring 
and testing of marine water quality, groundwater quality and ambient air quality. 

 
 The data collected and test results will be routinely shared with TCIG. 

 
8.2 Statement of Understanding of the Terms of the Charter (2022) from 

the Proponents 
 
While the Turks and Caicos Islands are not one of the top ten countries impacted by 
climate change, the proponents of the development keenly support the initiatives 
outlined in the TCI National Physical Sustainable Development Plan as it relates to the 
physical development of the Turks and Caicos Islands. 

 
To this end the proponents of the development agree to provide funding for the 
employment of a Special Inspector (Environmental) to monitor the phases of 
development and provide updated reports on the progress of work to TCIG. 

 
8.3 Proponents Declaration of intent to guide the development by the 

recommendations of the EIA consultants, with an updated Declaration 
following response to public or TCIG requesting or requiring alteration 
to any part of the EIA. 

 
I/We, the undersigned proponents of the development, hereby declare our intentions to 
fully comply with the conditions set out under the grant of Detailed Development 
Permission and comments made by TCIG government departments. 
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SECTION IX 
 
 

9.0 Appendices 
 
 

9.1 Appendix A - Grant of Outline Development Permission 
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9.2 Appendix B - Grant of Detailed Development Permission 
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9.3 Appendix C - Grant of Building Permit – Display House and Sales           
    Office 
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9.4 Appendix D -  Terms of Reference (ToR) 
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9.5 Appendix E -  Approval Letter EIA Team 
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9.6 Appendix F -     Consultant’s Contact Information 

 
 

 
Consultants 

 

 
Address 

 
Phone 

 
Email 

 
Janeen Bullard – JSS Consulting 
(Environmental Consulting 
Services - Marine  

 

 
25 Turnquest Alley 
P.O. Box N-9816 
Nassau, 
Bahamas 
 

 
Cell: 1-242-357-
9262 

 
janeen@jssconsul

tants.com 

 
Philip Warner, Coastal Engineer -
Smith Warner International. 
 

 

 
Unit 13 
Seymour Park 
2 Seymour Avenue 
Kingston, Jamaica 
 

 
 1-876-078-8950 

 
philip@smithwar
ner.com 

 
Ezekiel E. Hall, Hydrogeologist – 
HallTech Ltd TCI  
 

 
Leeward Highway, 

Providenciales 

 
649-244-3349 

 
Hallenvironment1

@gmail.com 

 
Caribbean Environmental Design 
Associates (CEDA) 

 
 

 
Osborne Road 
South Back Salina 
Grand Turk 
Turks & Caicos Is. 
 

 
Cell – 649-231-
0371 

 
Oswaldwilliams51
@gmail.com 
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9.7 Appendix G -     Scientific Research/Conservation Permit 
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  9.8 Appendix H -     Temporary Work Permit 
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9.9 Appendix I -       Land Certificate – 60905/16 
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9.10 Appendix J -      Registered of Leased Land – 60905/204 
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9.11 Appendix K -      Land Certificate – 60713/75 
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9.12 Appendix L – SEFAMM (TCI) LTD Certificate of Incorporation 
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9.13 Appendix M – SEFAMM (TCI) LTD Certificate of Good Standing 
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9.14 Appendix N – Register of Directors and Officers – SEFAMMM (TCI) LTD 
 

 



ENVIRONMENTAL IMPACT STATEM ENT SEFAMM TCI GRACE BAY HOTEL DEVELOPMENT, GRACE BAY 
BEACH , PROVIDENCLALES TURKS & CAICOS ISLANDS 

 
 
 

CARIBBEAN ENVIRONMENT DESIGN ASSOCIATES – EIS REPORT SEFAMM TCI LTD - SEPTEMBER 2023 243 
 

9.15 Appendix O – SEFAMM (TCI) LTD Lease Agreement portion of Beach   
Access 
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9.16 Appendix P - Sections of Terms of Reference assignment to various consultants.   
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9.17 Appendix Q - Certification/Legal Document from the EIA Consulting 
Team 
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9.18 Appendix R – Turks and Caicos Endemic Flora List 
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9.19 Appendix S – H ydrogeological Data - Subsurface Sand Sample 
 

 
Subsurface Sand Sample 

ASTM E-11 Sieve Size (mm) Cumulative % Weight Passing 
1.8 100 
1 90 

0.6 6 
0.3 5 

0.15 0 
0.075 0 
Pan 0 

 
 
D60 0.85714286     
D30 0.71428571     
D10 0.61904762     
      
      
      
Cu =  1.38461538 value must be 4 to 6 to be well graded < 4 means uniformly graded 
Cc =  0.36848073 Value must be between 1 and 3 to be well graded 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ENVIRONMENTAL IMPACT STATEM ENT SEFAMM TCI GRACE BAY HOTEL DEVELOPMENT, GRACE BAY 
BEACH , PROVIDENCLALES TURKS & CAICOS ISLANDS 

 
 
 

CARIBBEAN ENVIRONMENT DESIGN ASSOCIATES – EIS REPORT SEFAMM TCI LTD - SEPTEMBER 2023 271 
 

 
9.20 Appendix T – Beach Sand Sample 

 
 

Beach Sand Sample 
 
 
  

ASTM E-11 Sieve Size (mm) Cumulative % Weight Passing 
1.8 100 
1 90 

0.6 7 
0.3 4 

0.15 0 
0.075 0 
Pan 0 

 
 
D60 0.84941176     
D30 0.70823529     
D10 0.61411765     
      
      
      
Cu =  1.38314176 value must be 4 to 6 to be well graded < 4 means uniformly graded 
Cc =  0.36265063 Value must be between 1 and 3 to be well graded 
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9.21 Appendix U – GPS points and description of spot checks along the 
transect. 

 
 

Table 1: GPS Coordinates and description of spot check 

GPS Point Latitude Longitude Description 

1 21°48.107’N 072°10.968’W Sparse Seagrass 

2 21°48.165’N 072°10.933’W Sandy bottom  

3 21°48.147’N 072°10.938’W Sandy bottom with 
sparse Seagrass with 
sparse microalgae, 
halimeda 

4 21°48.139’N 072°10.939’W Sandy bottom with 
rubble (Broken conch 
shells) 

5 21°48.130’N 072°10.941’W Sparse Turtle Grass  

6 21°48.124’N 072°10.938’W Ridge of Turtle grass 
and Manatee grass 

7 21°48.119’N 072°10.933’W Manatee Grass 

8 21°48.108’N 072°10.936’W Sandy bottom 

9 21°48.108’N 072°10.933’W Sandy bottom with 
bouldering rocks. 

Sea anemone, 
juvenile parrotfish 
and dusky damsel 

10 21°48.095’N 072°10.929’W Sandy bottom 

11 21°48.093’N 072°10.930’W Ridge of Turtle Grass 
and Manatee Grass 

12 21°48.068’N 072°10.943’W Sand into Turtle 
Grass  

Loggerhead turtle 
Observed  

13 21°48.044’N 072°10.949’W Sandy with Algae  

14 21°48.035’N 072°10.949’W Bare Sand  

15 21°48.024’N 072°10.949’W Sandy bottom with 
Turtle Grass and 
several colonies of 
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Finger Coral (Porites 
porites) 

16 21°47.996’N 072°10.949’W Bare Sand  

17 21°47.989’N 072°10.948’W Patch of Turtle Grass 

18 21°47.942’N 072°10.945’W Bare Sand  

19 21°47.916’N 072°10.942’W Bare Sand  

20 21°47.904’N 072°10.952’W Bare Sand 

21 21°47.912’N 072°10.956’W Bare Sand  

22 21°47.933’N 072°10.967’W Bare Sand  

23 21°47.952’N 072°10.973’W Bare Sand  

Southern Stingray  

24 21°47.972’N 072°10.986’W Sparse Turtle Grass 

25 21°47.976’N 072°10.993’W Bare Sand 

26 21°47.983’N 072°10.989’W Turtle Grass 

27 21°47.983’N 072°10.988’W Bare Sand  

28 21°48.006’N 072°10.971’W Sparse to Moderate 
seagrass 

29 21°48.016’N 072°10.960’W Moderate Seagrass 

30 21°48.034’N 072°10.950’W Sandy bottom with 
seagrass 

31 21°48.060’N 072°10.968’W Sandy bottom with 
conch shells  

32 21°48.071’N 072°10.974’W Seagrass, Turtle 
Grass 

33 21°48.069’N 072°10.985’W Rock mound with 
anemones, 
yellowtail, mustard 
hill coral, stop light 
parrot fish, lane 
snapper, fire coral 
OFAV, blue tang 

34 21°48.068’N 072°10.992’W Hardbottom, yellow 
head wrasse, French 
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Grunt 

35 21°48.074’N 072°11.006’W OFAV Patch 

36 21°48.078’N 072°11.012’W Orbicella annularis 
patch, Massive 
Starlet Coral 

37 21°48.083’N 072°11.012’W Hardbottom 

38 21°48.097’N 072°11.010’W Hardbottom  

39 21°48.089’N 072°11.026’W Hardbottom with sea 
fans and sea whips 
and fire corals   

40 21°48.089’N 072°11.031’W Sargassum 

41 21°48.098’N 072°11.026’W Hardbottom  

42 21°48.105’N 072°11.034’W Edge of Patch Reef 

43 21°48.103’N 072°11.045’W Sandy bottom  
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9.22 Appendix V – Numerical Modelling 
 

Multiple modelling tools were used to develop the design wave conditions at the site.  
This appendix describes the tools and how they were used. 

A.1 HurWave 

 
A package of Hurricane Parametric Wave Models and Extremal Statistical Analyses by 
Jamel D. Banton (Banton, 2002). HURWave combines the database of the National 
Oceanic and Atmospheric Administration (NOAA), of hurricane tracks, with wind and 
wave distribution algorithms to statistically determine deep-water design wave 
conditions at any location within the Caribbean and the Gulf of Mexico.  

The program consists of six main modules, namely: The Single Grid Module; The Single 
Storm Module; The Wave Module; The Extremal Statistical Module; The Monte Carlo 
Module; and The Multiple Grid Module. These are shown in the flow chart following. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

H URWave process and a screenshot of a storm track result during analysis 
 
The NOAA database consists of Atlantic hurricane track positions along with wind and 
pressure conditions at 6-hour intervals since the late 19th century. For any specified 
location within the North Atlantic Basin, HURWave searches this database for tropical 
storms and hurricanes that have passed within a specified distance from the point of 
interest. The program produces several statistical descriptions for this result.  
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Several widely used wind and wave models are applied to produce a hindcast dataset of 
hurricane wave conditions at the point in question. These models include Cooper (1988) 
and Young (1995).  

The Cooper model was developed by statistically analysing the output from numerical 
wind and wave models for six Gulf of Mexico hurricanes. The storms covered a wide 
cross-section of hurricane conditions.  

In the case of Young, he first developed an extensive synthetic database by running a 
numerical wave prediction model for a wide range of hurricane parameters. The data 
from these numerical experiments were then used to clarify the wave generation 
process within hurricanes and further to develop the parametric model suitable for 
wave prediction in deep water. This model was further calibrated with over 100 
measurements made by the GEOSAT satellite.  

With the results of these models, a range of extremal statistical analyses may be carried 
out in HURWave. The extremal methods applied are based on work published by 
Yoshima Goda in 1988 for statistically analysing extreme events such as hurricane 
waves. Distribution functions such as Weibull and Fischer Tippet (Type I) are fitted to 
the model results and the best fit chosen. The results include the values for wind, wave, 
and water level conditions for various return periods. 
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Example of resulting wave conditions for a H URWave analysis 
 
 

A.2 MIKE 21 
Coastal processes along the shoreline and within the nearshore of the site were 
modelled using coupled hydrodynamic and spectral wave modules within MIKE 21. The 
MIKE 21 model (developed by the Danish Hydraulic Institute) is a professional 
engineering software package for the simulation of tides, waves, sediments and 
ecology in rivers, lakes, estuaries, bays, coastal areas, and seas.  

The MIKE 21 model uses various modules to simulate hydrodynamic variances in surface 
elevation and currents (HD) as well as spectral waves (SW). Coupling of the two modes 
means that the mutual interaction between waves and currents is simulated and results 
from one module are passed back and forth to the other module to improve the 
efficiency and accuracy of the simulations. The Spectral Wave (SW) module computes 
wave conditions throughout the model domain; the Hydrodynamic (HD) module 
computes water levels and current speeds and directions and is coupled with the SW 
module so that wave-induced currents are included. Water levels and currents 
affecting waves are also passed back to the SW module to improve the accuracy of the 
wave conditions.  

Coupled Model FM 
MIKE 21/3 Coupled Model FM is a truly dynamic modelling system for application within 
coastal and estuarine environments. It is composed of following modules:  
 

• Hydrodynamic Module  
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• Spectral Wave Module  

• Transport Module  

• ECO Lab Module  

• Mud Transport Module  

• Sand Transport Module (only 2D simulations)  

The Hydrodynamic Module and the Spectral Wave Module are the basic computational 
components of the MIKE 21/3 Flow Model FM. Using MIKE 21/3 Coupled Model FM it is 
possible to simulate the mutual interaction between waves and currents using a 
dynamic coupling between the Hydrodynamic Module and the Spectral Wave Module. 
The MIKE 21/3 Coupled Model FM also includes a dynamic coupling between the Mud 
Transport and the Sand Transport models and the Hydrodynamic Module and the 
Spectral Wave Module. Hence, full feedback of the bed level changes on the waves and 
flow calculations can be included. 

Application Areas  
The application areas are generally problems where flow and transport phenomena are 
important, with emphasis on coastal and marine applications, where the flexibility 
inherited in the unstructured meshes can be utilized.  

 
MIKE 21/3 Coupled Model FM can be used for investigating the morphological evolution 
of the nearshore bathymetry due to the imp act of engineering works (coastal 
structures, dredging works etc.). The engineering works may include breakwaters 
(surface-piercing and submerged), groins, shoreface nourishment, harbours etc. MIKE 
21/3 Coupled Model FM can also be used to study the morphological evolution of tidal 
inlets. 

Computational features  
The main features of the MIKE 21 Coupled Model FM are as follows: 

• Dynamic coupling of flow and wave calculations  

• Full feedback of bed level changes on flow and wave calculations  

• Easy switch between 2D and 3D calculations (hydrodynamic module and 
process modules)  

• Optimal degree of flexibility in describing bathymetry and ambient flow and 
wave conditions  

• using depth-adaptive and boundary-fitted unstructured mesh. 
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Flexible Mesh Development  
The fundamental starting point of the model is the creation of a computational mesh 
where spatial variances can be determined at each simulation time step. MIKE 21 uses a 
flexible mesh, based on linear triangular elements that represent the seabed and land 
elevations (bathymetry and topography of the area). The flexible element mesh is 
particularly well-suited for modelling large complex areas that, at the same time, 
require a detailed resolution of specific features or areas.   

As discussed, all existing bathymetric and topographic data relevant to the area were 
merged and used as input to the model to define land and seabed elevations. The mesh 
configuration used for the coastal modelling is presented below.  Within the mesh 
development routine, interpolation methods are used to fill data gaps thereby create a 
smoothed surface. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

Wind and wave conditions input boundaries for Daily and Extreme Conditions 
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represent the existing conditions as shown below. As shown, smaller mesh elements 
were used in the areas closest to the project area. Additionally, smaller elements were 
used around the areas of significant contour change to adequately resolve wave 
movements and accurately represent the bathymetry with higher resolution in these 
areas. Smaller elements were also used along the reef face to properly capture the steep 
change in elevation.  

The larger mesh triangles were used to represent the deep-water elements.  The 
elements gradually reduced as the water depth decreased.  The smallest mesh elements 
were put between elevation of 5m below mean sea level and 4m above.  This was done 
to have proper wave transformation at sea and to properly map possible land 
inundation on the site.
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Mesh refinement distribution for the daily waves mesh which was also mirrored in the Centre of their H urricane   
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A.3 XBeach NH+ 

The XBeach model is an open-source model that has been constantly updating since its 
original inception in 2005.  The program was developed under an US project with a 
mandate for better water surface predictions following a very devastating hurricane 
season in 2004.  The program was developed over a series of projects published articles 
to be able to handle many critical coastal processes associated with high energy wave 
events such as hurricanes.    

Some of the processes that can be simulated by XBeach include the short-wave 
transformation, infragravity wave transformation, wave-induced set-up, overwash 
and inundation. The processes listed prior are a part of the hydrodynamic model.  
Morphodynamic processes exist as well such as dune face avalanching however, these 
model components were generally not used in this research. 

The XBeach model has two long wave resolving modes which have differing 
computational times.  The first mode is the hydrostatic mode which incorporates 
parallel solving of long waves, currents and morphological change with short waves 
resolved separately.  The drawback here is that the phase of the short wave is not 
included.  The second mode is the non-hydrostatic model which couples all processes 
thereby providing a more realistic water surface.  Instinctively, this model requires 
more resources.  A stationary mode is also available, however long waves are not 
included in calculations. 

Following the first major publication in 2009, Smit, et al. (2010) incorporated the 
processes necessary to developed the non-hydrostatic model. Another major upgrade 
occurred when the program was validated for the run-up process associated with the 
generation and dissipation of infragravity waves over coral reefs (Van Dongeren, et al., 
2013).  Recently the program was validated for wave run-up with laboratory data 
(Lashley, et al., 2018).  The spread of applications of XBeach and its open source nature 
have led to routines like the BEWARE model (Pearson, et al., 2017) which is based on a 
plethora of XBeach runs.  

Non-hydrostatic Formulations 
The non-hydrostatic mode of XBeach is based on the concepts related to the non-linear 
shallow water (NLSW) equations particularly the non-hydrostatic pressure.  In this 
mode, the pressure is depth averaged from the surface (where zero pressure is 
assumed) to the bed.  The long wave equations are coupled with the depth-averaged 
pressure to create a short-wave resolver.  The evasive process of wave breaking is 
induced when a wave exceeds a certain steepness.  At this point, the non-hydrostatic 
pressure term is disabled.  The last segment of calculations follows the momentum-



ENVIRONMENTAL IMPACT STATEM ENT SEFAMM TCI GRACE BAY HOTEL DEVELOPMENT, GRACE BAY 
BEACH , PROVIDENCLALES TURKS & CAICOS ISLANDS 

 
 
 

CARIBBEAN ENVIRONMENT DESIGN ASSOCIATES – EIS REPORT SEFAMM TCI LTD - SEPTEMBER 2023 283 
 

conserving shallow water equations. The following subsections detail the formulas used 
in the non-hydrostatic mode. 

Computing the depth-average dynamic pressure (q) is done by first assuming that the 
advection and diffusive terms are negligible (zero).  

 
Equation A1 

Where:   

 q Vertical velocity 
 z Vertical coordinate 
 
The vertical velocity (wb) at the bed is determined by the kinematic boundary condition. 

 
 

 
Equation A2 

Where:   
 u Cross shore (horizontal) velocity 
 η Water surface elevation 

 h Water depth 
 

Incorporating the Keller-box method, the dynamic pressure at the bed (qb) is found by: 

 
Equation A3 

Where:   
 s Water surface term 
 b Seabed term 
 

Substituting equation A3 in equation A1 produces the vertical momentum balance at the 

surface ( ): 

 
Equation A4 

Finally, the dynamic pressure is found by substitution and integration to give: 

 
Equation A5 
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XBeach Model Benefits and Challenges 
Some advantages of the non-hydrostatic model include predicting incident-band run-
up and overwash which are critical for steeper slopes.  The non-hydrostatic mode is 
also well suited for diffraction of waves since the wave direction is considered, and 
ship-induced waves.   

The non-hydrostatic mode of XBeach does not incorporate the short-wave action 
balance.  This saves computational time in one sense.  On the other hand, however the 
temporal and spatial resolution required is very high which slows down the model.    

XBeach Model Justification 
The non-hydrostatic model was chosen in the final XBeach model setup.  The   
justification of its use is grounded in prior validation with the model and the median 
computation time.  The concept of run-up would require proper resolving of the water 
surface as is done in the non-hydrostatic mode.  Additionally, a higher degree of 
accuracy was introduced in the non-Hydrostatic+ switch that has been incorporated in 
XBeach.  This mode allows for better resolving over the water depth and is faster than 
the original non-hydrostatic mode. 
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9.23 Appendix W – List of Plant Photos 
 

 
 

 Additional plant species observed during the assessment 
 

 
 

Additional plant species observed during the assessment 
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Additional plant species observed during the assessment 
 

 
 

Additional plant species observed during the assessment 
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Additional plant species observed during the assessment 
 

 
 

Additional plant species observed during the assessment 
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Additional plant species observed during the assessment 
 

 
 

Additional plant species observed during the assessment 
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Additional plant species observed during the assessment 
 

 
 

Additional plant species observed during the assessment 
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Additional plant species observed during the assessment 
 

 
 

Additional plant species observed during the assessment
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9.24 Appendix X - Site for off-site storage of construction materials and     
    Parking of construction workers vehicles 
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 9.25 Appendix Y - Plans and Drawings – Site Location and Elevations 
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9.26 Appendix Z - Plans and Drawings – Site LAYOUT 
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9.27 Appendix A1 - Plans and Drawings Stormwater Drainage 
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9.28 Appendix B1 - Plans and Drawings – Sanitary Installations 
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9.29 Appendix C1 - Plans and Drawings – Sanitary Installations 
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9.30 Appendix D1 - Plans and Drawings – Wastewater Treatment Plant 
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9.31 Appendix E1 - Resumes 
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