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Executive Summary 
 
A study was conducted to propose coastal stabilisation solutions for the Pointe Sable 
Environmental Protection Area (PSEPA). PSEPA is a coastal strip on the south-east coast of 
Saint Lucia extending from Pointe de Caille in the north to Moule a Chique in the south. 
PSEPA is a diverse region that has sandy beaches, coral reefs, and mangrove forests in 
addition to the recreational, touristic, mariculture, fisheries, and infrastructure assets. The 
natural resources of the site support the livelihoods of many of the locals in the nearby Vieux 
Fort community. PSEPA is exposed to several coastal risks including hurricane events, storm 
surges, wave action, erosion, and sea level rise.  
 
The overarching objective of this study is to identify the causes of coastal degradation and 
propose coastal stabilisation solutions that will protect existing infrastructure and enhance 
the natural assets in the area. This includes mitigation of erosion, reducing flood risks, and 
reducing loss of infrastructure and recreational beaches while protecting coastal and marine 
ecosystems. The proposed coastal stabilisation solutions emphasise the use of nature-based 
and climate resilient solutions to be effective in the future. To achieve these objectives, 4 
phases of the project were developed based on the project scope. These phases include: 
• Phase 1 – Consolidation of Background Information: review of existing reports and 

available data, site visit, additional data collection, and stakeholder consultation. 
• Phase 2 – Assessment Coastal Conditions: analysis of the data gathered during Phase 

1, numerical modelling of coastal processes, such as waves, storm surge, currents, and 
sediment transport. 

• Phase 3 – Development of Conceptual Designs: development of concepts to mitigate 
coastal erosion and improve shoreline protection and resiliency, including climate 
change adaptability. This includes development of nature-based solutions (green 
stabilisation measures). 

• Phase 4 – Selection of Preferred Design: selection of preferred alternative and further 
assessment of benefits and planning of concepts which effectively mitigate existing and 
projected physical stressors, while accounting for ecological, social, and economic 
inputs. 

 

The assessment of the coastal conditions provides us with a baseline of existing conditions 
and is also utilised in the design of the proposed coastal stabilisation solutions. The analysis 
was done using reliable background data, offshore metocean hindcasts, measured data, and 
numerical modelling. Numerical modelling was completed to determine coastal conditions 
including estimating waves, water levels, currents, and erosion of beach profiles. The PSEPA 
site is exposed to multiple wave regimes, but predominately easterly waves impact the site 
due to the exposure to the East Trade Winds in addition to the north and north-easterly 
swells that occasionally occur throughout the year (Figure 1). The site is also exposed to 
tropical storms and hurricanes, however, due to Saint Lucia’s southerly location in the 
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Caribbean typically smaller category hurricanes (or tropical storms) impact the site. During 
these events, large storm surges can occur, with model estimates of up to 2.2m (2.7m +MSL 
total still water level, if storm coincides with high tide) during Hurricane Category 5 events. 
During these events, increased wave heights impact the coast due to the storm event and 
also due to the increase in water level, which allows larger waves to travel closer to shore. 
Sea level rise (SLR) will also impact PSEPA, exacerbating flood and erosion issues. Projections 
for SLR under the RCP8.5 (median) high emission climate scenario suggest that an additional 
increase of 0.6m is expected by 2090. Erosion is ongoing in PSEPA due to the combined 
impacts of storm events, regular wave conditions, and sea level rise along with 
anthropogenic impacts which include sand mining, small setback distances of 
infrastructures, loss of sediments due to blocking of rivers, and sargassum removal that 
takes sand with it.  

 

Figure 1: Significant wave heights for Hurricane Allen (1980 - left) and from the 
east at high tide (1% exceedance conditions - right). 

 

The framework and methodology used in this project focuses on coastal flood, erosion, and 
wave exposure hazards. Coastal cells were developed in the project site to provide solutions 
and recommendations to areas of similar coastal characteristics and land use types. A map 
of the coastal cells is shown in Figure 2. Coastal conditions and degradation issues were 
derived for each of the coastal cells using the baseline assessment. Based on these issues, 2 
stabilisation solutions were developed for each coastal cell that would reduce coastal risks 
while taking into account the local conditions and characteristic of the area. A feasibility study 
was then conducted to develop solutions in each coastal cell. This was done using an 
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evaluation matrix considering the solutions’ effectiveness, resilience, social and amenity 
value, environmental impact, constructability, and cost. The recommended solution for each 
cell was based on the result of the evaluation matrix and brought to a schematic design level.  

 

Figure 2: Map of coastal cells assigned in the PSEPA site. 
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Summaries of the coastal cells are included below, including coastal characterization, 
proposed stabilisation solutions and recommended strategies for reducing coastal 
degradation. Some coastal cells are mostly natural and/ or do not require coastal protection 
works, so for these cells only recommendations are included (Moule à Chique, Ma Kôté 
Mangrove, and Marias Islands). A map shown in Figure 6 illustrates a summary of the 
recommended stabilisation solutions for the site. 

Cell 1 - Moule à Chique  
This cell includes the southern cape of PSESPA and is mainly a rocky coastline featuring  
undisturbed vegetated cliffs. There is a lighthouse located on the cape, which is an important 
touristic attraction. This area is highly exposed to wave action. There are no significant issues 
in terms of coastal flood and erosion risk to infrastructure due to the steep coastal incline 
and rocky composition of the area and the low level of development. 
Recommendations: Minimal maintenance and monitoring; Continue to use large setback 
distances and leave coastline natural due to large wave exposure. 
 
Cell 2 – Sandy Beach 
This coastal segment is formed by sandy beaches that are partially undisturbed, with a 
vegetated backshore. Sections along the northern part of this segment have been used as 
pilot sites for dune planting. There are also several restaurants and touristic infrastructure 
on the northern section of this beach. Maria Islands to the east provide shelter from offshore 
wave action to a portion of the coastline. There is an outfall channel at the southern end of 
the beach with untreated sewage discharges and debris.  Based on the site observations it 
is anticipated that high levels of contaminants are discharged directly into the sea at this 
location. A section of the Vieux Fort-Castries Highway is close to the shoreline and exposed 
to flood risk. Significant erosion of this beach has occurred, particularly nearby the 
restaurant and touristic buildings along the northern portion of the beach. 
Proposed Coastal Stabilisation Solution: Vegetated Dune Reconstruction  
Additional Recommendations – Regular maintenance and monitoring; Reroute Vieux Fort–
Castries Highway to increase setback distance from coast; Potentially relocate or raise 
structures along Sandy Beach. 
 

 
Figure 3: Schematic sketch of a vegetated dune restoration. 
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Cell 3 - Vieux Fort–Castries Highway at Airport Runway 
This section includes a section of the Vieux Fort–Castries Highway that is protected by a rock 
revetment. This section of the highway is also in front of the Hewanorra International 
Highway Airport runway. The estimated construction year of the revetment is 2013. Severe 
erosion has occurred here, with completed depletion of the beach in front of the revetment. 
Anecdotal information suggests the revetment has had displacement of rock in recent years. 
The revetment is at a low elevation, resulting in flooding and wave overtopping risks to the 
road. 
Proposed Coastal Stabilisation Solution:  Armour Stone Revetment 
Additional Recommendations – Raise Vieux Fort–Castries Highway, particularly along coastal 
section or relocate road further inland. 
 

 
Figure 4: Example photo of rock revetment protecting a roadway. 

 
Cell 4 – Beach North of Revetment  
The coastal segment from north of the Airport runway up to the Coconut Bay Hotel property 
is characterized by sandy beaches, severe erosion, abandoned coastal infrastructure, and 
large accumulations of sargassum. Anecdotal information suggests this coastal section has 
eroded at a faster rate after the construction of the revetment. Affected coastal 
infrastructure in this cell includes houses and restaurants. There are several abandoned 
structures in this cell that waves reach during normal conditions. Local knowledge indicates 
that these structures were abandoned in 2008. Large accumulations of sargassum occur 
here. There is a section of the road which is used for the hotel is close to the shoreline, could 
be exposed to flooding during extreme events. 
Proposed Coastal Stabilisation Solution: Removal of Abandoned Structures and 
Vegetated Dune Reconstruction 
Additional Recommendations – Regular maintenance and monitoring; Relocate road that 
leads to hotel; Potentially relocate or raise structures on beach. 
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Cell 5 – Coconut Bay Resort  
The Coconut Bay Hotel is a large portion of the PSEPA’s coastline. The resort has several 
types of coastal infrastructure including seawalls, revetments, and offshore breakwaters to 
prevent flooding and erosion of the beach area. High water reaches the foot of the seawall. 
Very limited setback of the hotel infrastructure. Severe erosion has occurred in front of the 
hotel, where little of the beach remains. Anecdotal information suggests that overtopping of 
the seawall occurs.  
Proposed Coastal Stabilisation Solution: Perched Beach 
Additional Recommendations – Consider retreat for some hotel amenities. 
 
Cell 6 – Coconut Bay Resort Beach 
This beach section is north of the Coconut Bay Hotel and is used by resort guests. This beach 
is wider compared to the adjacent coastal cells and has a natural coastal slope with coastal 
erosion occurring. Since this is a touristic beach, mechanical removal of sargassum is used 
for the large accumulations of sargassum, which could contribute to erosion. Due to the 
erosion of beach that has occurred here, sand nourishment has been utilised.  
Proposed Coastal Stabilisation Solution: Vegetated Dune Reconstruction 
Additional Recommendations – Regular maintenance and monitoring; Develop sargassum 
collection; Continue to use large setback distances for any new structures constructed. 
 

 
Figure 5: Example photo of a perched beach for recreational and touristic use. 

 
Cell 7 – Ma Kôté Mangrove Forest Beach and Inlet  
This coastal section is north of the Coconut Bay Hotel boundary and includes the Ma Kôté 
mangrove forest. The density of vegetation along the coast increases as the coast migrates 
to the Ma Kôté mangrove area. At the entrance of the mangrove forest, there is a tidal inlet 
that is known to open and close. Based on local knowledge and satellite imagery, it is 
understood that the inlet opening duration and size varies seasonally, and mostly depends 
on the rainfall volumes. There is extreme accumulation of sargassum along the beach, to the 
point that the sand is practically fully buried. Sargassum has also been known to wash into 
the mangrove forest and become trapped inside. Mangrove forest in poor health and has 
had several dieback events related to anthropogenic run-off. However, parallel studies led 
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by the SLNT are looking at the health of the mangrove area by means of drone surveys, water 
quality samples, among other measures to evaluate the ecosystem. 
Recommendations: Continue to monitor and protect the Ma Kôté mangroves to limit 
environmental degradation. 
 
Cell 8 – Savannes Bay 
Savannes Bay is in the northern part of the PSEPA. A small wharf is used for recreation, 
fishing, and other activities. The wharf is approximately 90 meters long, and hosts about 20 
fishing vessels Sea moss farming (mariculture) is setup in the bay and is mostly done in 
shallow areas of less than 3m depth. The area is densely vegetated along the coastline, 
providing natural coastal stabilisation. In addition, the natural shape of the bay, Scorpion 
Island, and the presence of offshore coral reefs provides shelter against eastly storms. The 
backshore is steeper compared to the other coastal segments along the PSEPA, making it 
less flood prone during extreme surge events. The wharf is low-lying and could be exposed 
to flooding risks during storm events and in the future due to SLR. Due to the protection 
provided by the bay and the steep backshore, there are no other significant coastal risks. 
Recommended Solution: Reconstruct and Raise Wharf with Extension 
Additional Recommendations – Monitor Savannes Bay for water levels and water quality. 
 
Cell 9 – Marias Islands  
The Marias Islands are south of the Saint Lucia coast and were declared a Nature Reserve in 
1982 due to the unique flora and fauna on the islands. Notably, there are several endemic 
reptile species, and the islands are also a major nesting site for migratory birds. The coastline 
on the islands are low-lying rocky cliffs with some pocket beaches. No significant coastal 
issues are present here due to the natural state of the islands. 
Recommendations: Continue monitoring; Leave islands natural due to large wave 
exposure, protected status, and significant environmental value that the islands provide. 
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Figure 6: Map of site plan for proposed design solutions. 
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To mitigate future flooding and erosion risks, it is recommended that a coastal zone 
management plan for PSEPA area is implemented and enforced. The recommended 
proposed (coastal) risk mitigation measures include:  
• Elevating the ground floor of critical infrastructure. Elevation of structures may be 

achieved by building with piles to elevate the infrastructure or using structural fill 
material.  

• Avoid any type of infrastructure near the high-water line. 
• Disturb the natural beach profile as little as possible. 
• No cabanas or other temporary structures should be placed on beach dunes. 
• Developing post-storm contingency beach nourishment plans, including the regular 

monitoring of beach profiles. Beach/dune maintenance is an essential asset for wave 
dissipation and run-up reduction. 

• Limit vehicle traffic on beaches as this results in compaction of sand which results in 
increased wave runup and erosion. 

• Create public beach view and access points to provide recreational use to beaches 
while also limiting damage to the general dune system by encouraging users to use 
designated entry points. 

• Control and limit invasive species and destruction of unaltered land. 
• Maintain or enhance local vegetation on the dune, and further inland, as it both 

stabilises the dune and acts as a natural wave energy dissipation mechanism during 
storm events. 

• Improve and monitor nearshore water quality. Poor water quality can result in the loss 
in corals and marine vegetation, which are critical for the natural protection of coastal 
areas from storm surges, waves, and the subsequent erosion. 

• Monitor and protect the existing coral reef systems since they provide natural 
protection. 

• Develop sargassum collection and management plans. 
• Overall, conserve the quality of the coastal region, including both natural and cultural 

elements. 
 
In addition to the recommended risk mitigation measures, it is recommended to enforce 
coastal setbacks for any newly constructed infrastructures in PSEPA. Coastal setbacks enforce 
a minimum distance between the water and infrastructure to prevent flooding or erosion risks 
to infrastructure while also protecting coastal ecosystems. Enforcing adequate setback 
distances allows natural coastal processes to occur, reducing the need for intervention or 
flood/ erosion protection structures. Required setback distances were estimated using beach 
profile modelling during hurricane events. The recommended setback distance for 
proposed infrastructure developments is 60 m, which is based on a Category 1 Hurricane 
with a 2050 SLR time-horizon. For critical, vulnerable, or permanent infrastructure, it is 
recommended that a higher setback distance of 110 m is used. This setback distance is 
based on a Category 1 Hurricane with a 2090 SLR time-horizon or a Category 3 Hurricane 
occurring present day. 
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1  Introduction 
 

 Project Background 
Pointe Sable Environmental Protection Area (PSEPA) is a coastal strip on the south-east coast 
of Saint Lucia extending from Pointe de Caille in the north to Moule à Chique in the south. 
PSEPA consists of several ecologically sensitive and protected areas including Ma Koté 
Mangrove, Maria Islands, Savannes Bay Mangroves, and Scorpion Island. CBCL recognizes 
PSEPA is a complex system of natural and built assets, including natural physical features, 
and sensitive ecosystems such as mangroves, sea grasses and coral reefs. PSEPA consists of 
1,038 hectares of terrestrial and marine space with a seaward boundary extending to a 20m 
depth contour line. PSEPA was established by the Government of Saint Lucia in 2007 for the 
purpose of protecting the natural beauty and environmental value of the area. The PSEPA 
contains complex habitats and natural resources which play vital roles in maintaining the 
natural integrity of the area and sustaining the livelihoods of communities in the southern 
part of the island, especially in Vieux Fort. 
 
PSEPA is exposed to many dynamic physical processes including hurricane events, storm 
surges, wave action, and sea level rise. Their combined adverse impacts include coastal 
erosion, changes in bed-forms, sediment fluxes, and beach dynamics, loss of beach 
vegetation, damage to property and infrastructure, and coastal land subsidence.  
 
This project intends to directly address shoreline stabilisation in the study area including loss 
of infrastructure, coastal erosion, and coastal flooding and to develop holistic design 
solutions. 
 

 Consultancy Objectives 
The overarching objective of this study is to identify the causes of coastal degradation and 
propose coastal stabilisation solutions. The project aims to mitigate erosion and loss of 
infrastructure, build resilience of recreational beaches and other identified assets, and 
protect coastal and marine ecosystems. The overall objectives of the study include: 
• Increase protection, stability, and resilience of recreational beaches and other assets 

within the PSEPA to combat coastal erosion. 
• Improve climate resilience of the natural resources and ecosystems within PSEPA 

through the utilization of nature based and innovative coastal stabilisation measures. 
 
To achieve the objectives, we have developed a baseline of coastal conditions and identified 
key coastal areas and at-risk assets in PSEPA through field investigations, stakeholder 
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engagement, data analysis, numerical modelling and development of coastal stabilisation 
solutions, including natured-based solutions.  
 

 Scope of Work 
The components of this project have been divided into 4 main phases, which constitute the 
scope of work for this study. These phases are based on the study objectives of this and 
include: 
• Phase 1 – Consolidation of Background Information: review of existing reports and 

available data, site visit, additional data collection and stakeholder consultation. 
• Phase 2 – Assessment Coastal Conditions: analysis of the data gathered during Phase 

1, numerical modelling of coastal processes, such as waves, storm surge, currents, and 
sediment transport. 

• Phase 3 – Development of Conceptual Designs: development of concepts to mitigate 
coastal erosion and improve shoreline protection and resiliency, including climate 
change adaptability. This includes development of nature-based solutions (green 
stabilisation measures). 

• Phase 4 – Selection of Preferred Design: selection of preferred alternative and further 
assessment of benefits and planning of concepts which effectively mitigate existing and 
projected physical stressors, while accounting for ecological, social, and economic inputs. 

 

 
Figure 1-1: Diagram of project methodology 
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This report is part of the Phase 4 component of the project and its main objective is to 
develop schematic design drawings and management recommendations for the coastal 
stabilisation solutions in the PSEPA area. The developed solutions focus on climate resilience, 
sustainability, and the ecological framework of PSEPA. The following points outline the scope 
and tasks completed to develop this report: 
• Summarize the design methodology used to produce the schematic design solutions 

using measured data and numerical modelling completed for the project 
• Define design conditions for the different coastal cells along the PSEPA area 
• Outline the schematic design solutions for coastal stabilisation per coastal cell 
• Describe coastal management strategies in the PSEPA area 
• Describe construction strategies for execution of the solutions 
 

 Report Objectives 
The objectives of the Final Coastal Stabilisation Solutions Report are to outline schematic 
design solutions for each of the sites. In addition, this report presents an execution strategy 
for each of these solutions. A Rapid Environmental and Social Assessment was also 
completed to outline the positive and negative impacts of each of the solutions. Finally, 
general recommendations were provided relating to coastal zone management including 
setback distances and methods to minimize further human caused degradation of the 
coastal zone.  
 
This report is organized as follows: 
• Chapter 1 – Introduction provides a background of the project and the goals of the 

Coastal Stabilisation Solutions Report. 
• Chapter 2 – Methodology & Background Data provides the design process and 

methodology including a summary of the coastal analysis, environmental context, 
various design solutions and the methodology of the rapid environmental and social 
assessment. 

• Chapter 3 – Coastal Management Strategies includes a summarized site plan for 
PSEPA, recommendations relating to coastal management, and horizontal setback 
distances. 

• Chapter 4 – 9 provides a summary of each of the coastal cells that require coastal 
protection works in PSEPA along with the proposed schematic designs and the rapid 
environmental and social assessment.   

• Chapter 10 – Natural Coastal Cells includes a summary of each of the coastal cells that 
do not require coastal protection works but rather includes recommendations on ways 
to preserve and protect their coastal value.  

• Chapter 11 – Construction Execution Strategies provides a summary of the 
construction execution strategies 

• Chapter 12 – Closing provides closing remarks and a brief summary of the project.  
• Chapter 13 – References provides the references used in the report. 
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This report builds on knowledge and content developed throughout this project and that are 
presented in the following previous deliverables: 
• Inception Report (CBCL 2022a) 
• Background Information Summary Report (CBCL 2022b) 
• Coastal Processes and Hazards Report (CBCL 2022c) 
• Concepts and Selected Alternatives Draft Report (CBCL 2022d) 
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2  Methodology & Background Data 
 

 Introduction to Design Process 
The framework and methodology used in this project focuses on coastal flood, erosion, and 
wave exposure hazards. Key risks were considered at each of the project sites, using existing 
literature, local and technical knowledge from subject matter experts as well as detailed data 
analysis, numerical modelling, site observations and design expertise. The following steps 
were taken to develop the schematic design solutions presented in this report: 
1 Understanding the system through analysis of background data and numerical modelling 
2 Completing a coastal risk and hazards assessment of key assets in the PSEPA area  
3 Defining coastal cells so that conceptual designs can be developed based on site-specific 

conditions and hazards 
4 Develop two conceptual design alternatives for each coastal cell based on the site-specific 

conditions 
5 Conduct a feasibility study of the design alternatives based on to determine the ideal 

solution for each coastal cell  
6 Based on the results of the feasibility study, produce a schematic design solution for each 

coastal cell 
 
The methodology for the development of the schematic designs for this project is based on 
the Climate Resilient Design Solutions Methodology outlined by EcoShape (2022), among 
other design guidelines. A diagram with key steps for the development of climate resilient 
designs is illustrated in Figure 2-1.  
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Figure 2-1: Steps to Develop Climate Resilient Design Solutions.  

Source: EcoShape (2022). 
 
The United States Army Corps of Engineers Coastal Engineering Manual (CEM), the Rock 
Manual – The Use of Rock in Hydraulic Engineering, the EurOtop Overtopping Manual, and 
the Coastal Erosion Mitigation Guidelines (PIANC, 2014), among other design guidelines were 
used to develop the design rationale for this study.  
 
The design life of the proposed infrastructure aims to be at a minimum 50 years, and 
therefore should be designed for the year 2075 (assuming construction is completed within 
the next 2-3 years). The design storms that were used in the development of preliminary 
design concepts are site-specific and are described in more detail in each of the following 
chapters.  
 
The solutions that are presented in this study were developed in close collaboration with the 
project team experts and incorporated input from the different project reviewers and 
stakeholders. Elements like sustainability, climate resilient, cost-benefit and conservation of 
the rich local environment and heritage were the core of the development of the solutions. 
 

 Coastal Conditions Analysis  
An assessment of the coastal conditions was completed for the PSEPA site so that a baseline 
could be developed and used in the design process. The analysis was done using relevant 
background data, offshore metocean hindcasts, measured data, and numerical modelling of 
regional and local waves and hydrodynamics. Full details on the methodology and results of 
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the coastal conditions assessment can be found in the Coastal Processes and Hazards Report 
(CBCL, 2022c).  
 
The data sources used for the coastal analysis include bathymetry from the General 
Bathymetric Chart of the Oceans (GEBCO) and the high resolution topo-bathymetric data 
provided by Surveys Department of the Saint Lucia Government, water level measurements 
from the Saint Lucia Met Service, weather measurements from the Hewanorra Airport 
METAR report, offshore wind and wate hindcasts from the European Centre for Medium-
Range Weather Forecasts (ERA5, ECMWF), measured wave conditions with the Spotter wave 
buoy deployed for this project (https://spotters.sofarocean.com/?spotter-filter=SPOT-1627), 
and hurricane information from International Best Track Archive for Climate Stewardship 
(IBTrACS). Using this data, numerical modelling was completed to determine nearshore 
coastal conditions. The software Delft3D Flow-FM was coupled with SWAN to calculate surge 
levels, nearshore wave conditions, and currents. In addition, XBeach was used to estimate 
erosion volumes that would occur during a series of storm events.  
 

2.2.1 Summary of Coastal Conditions 
A summary of the conclusions developed based on the coastal analysis of the offshore and 
modelled wave conditions are: 
• PSEPA site is exposed to extreme surge levels during tropical storms and hurricanes. 

Storm surges can reach up to 2.2m (2.7m total still water level, if storm overlaps with high 
tide) during Hurricane Category 5 events. The estimated total water levels for different 
combinations of storms are summarized in Table 2-1. An example of the surge modelled 
during Hurricane Allen is shown in Figure 2-2. 

• Sea level rise (SLR) will also impact PSEPA, exacerbating flood and erosion issues. 
Projections for SLR under the RCP8.5 scenario are 0.6m of SLR by 2090 (Table 2-1). 

• Wave conditions in the area are composed by a combination of multiple wave systems, 
most notably the easterly waves associated with the trade winds and a northeast swell 
component (Figure 2-3).  

• Patch reefs provide protection of the shoreline at PSEPA due to shallower sections in the 
bathymetry, resulting in wave breaking. In addition, the Maria Islands also provide 
protection by blocking waves and creating a shadow zone behind the islands. Waves 
diffract around the islands, which results in a dissipation of energy (Figure 2-3). 

• Extreme events, such as tropical storms and hurricanes, lead to high waves near the coast 
especially due to the combination of high surge levels generated by the low pressure, 
high wind speeds, and high wave conditions generated by the strong winds (Figure 2-4). 

• Erosion is occurring in the PSEPA area due to a combination of storm events, sea level 
rise, sand mining, and other potential drainage or sediment (mis)management strategies 
(including mechanical sargassum collection which inevitably carries sand from beaches). 
Key locations that have been identified as areas of rapid erosion include the Coconut Bay 
Beach Resort and the coastal section parallel to the Vieux Fort–Castries Highway. Coastal 
erosion is directly related to the magnitude of the storm; larger and longer waves have a 
significantly larger capacity to mobilize sediment. Numerical simulations (Xbeach) 

https://spotters.sofarocean.com/?spotter-filter=SPOT-1627
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completed for this study (see: Figure 2-5), illustrate the estimated erosion for a Hurricane 
Category 3 and Category 1.  

• A review of satellite imagery demonstrated that the inlet of the Ma Kôté Mangrove Forest 
opens and closes periodically. The opening of the inlet is likely due to high stormwater 
runoff from the mangrove forest during the rainy season. In addition, coastal erosion 
could also contribute to the opening of the inlet during storm events. Sea level rise will 
likely increase the frequency of opening of the inlet and possibly in the future, the inlet 
could remain open. 

 
Table 2-1: Extreme water levels for PSEPA (referenced to MSL). 

Storm Conditions Present Day 2050 2090 
Tide Only 0.5 m 0.7 m 1.1 m 
Cat 1 1.0 m 1.2 m 1.6 m 
Cat 2 1.5 m 1.7 m 2.1 m 
Cat 3 1.8 m 2.0 m 2.4 m 
Cat 4 2.1 m 2.3 m 2.7 m 
Cat 5 2.7 m 2.9 m 3.3 m 

 

 
Figure 2-2: Surge Levels at PSEPA During Hurricane Allen in 1980. 
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Figure 2-3: Significant wave heights from the east at high tide (1% exceedance 

conditions - right) and local bathymetry (left). 
 

 
Figure 2-4: Modelled significant wave height for Hurricane Allen (1980) and 

Hurricane Maria (2017). 
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Figure 2-5: Profile of existing profile in Hurricane Category 1 and 3 at Sandy Beach. 

Note: the aspect ratio is 5:1. 
 

 Environmental Context  
PSEPA comprises 1,038 Hectares of terrestrial, coastal, and marine space with sensitive 
ecosystems such as dry forests, coastal sand berms, mangroves, sea grass meadows and 
coral reefs, and their respective habitats.  
 
PSEPA is designated as a category V area of the IUCN (International Union for the 
Conservation of Nature), which stands for: “Protected Landscape/Seascape”, which 
recognises PSEPA as a protected area where over time the interaction of people and nature 
has produced an area of distinct character with significant ecological, biological, cultural, and 
scenic value. PSEPA is also rich with natural resources that support the local and national 
economy, with ecosystems that are nationally and internationally significant.  
 
A summary of the environmental context for PSEPA is comprehensively documented in the 
Environmental Baseline in the Concepts and Selected Alternatives Draft Report (CBCL 2022d) 
 
Key environmental attributes pertinent to the RESA are as follows: 
 
Landscape 
The terrestrial component, stretching from the Canelles River in the north to the Moule à 
Chique to the south, is characterized by low, undulating terrain with tropical dry forest and 
open grassland, interspersed with coconut groves, scrub, and mangroves. The extreme 
northern end of PSEPA has a large inland swamp known as Boriel's Pond, occupying an area 
of approximately 6 acres. It is the largest wetland pond in Saint Lucia and attracts several 
bird species almost throughout the year. 
 
Coastal scape 
Its coastal terrain includes long sandy beaches, including the Anse de Sables and Bwa 
Chadon beaches. The highest point is Moule à Chique (223 metres), which at its summit, 
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provides a panoramic view of south of Saint Lucia. PSEPA also has the largest mangroves in 
Saint Lucia which also play an important role in flood protection and maintenance of the 
hydraulic balance in the area. Ma Kôté Mangrove is the largest contiguous wetland area in 
Saint Lucia covering 40 ha and is the largest of 14 wetlands on island representing 20% of 
the total mangrove area in Saint Lucia (Portecop and Benito-Espinal 1985) and is the largest 
in the Eastern Caribbean. Savannes Bay and Ma Kôté Mangrove are Saint Lucia’s only two 
RAMSAR sites (designated under the RAMSAR Convention on Wetlands in 2002). 
 
Marine scape 
The seas are shallow and includes large areas of seagrass beds forming vast meadows and 
several coral reefs and an offshore sand bank. It is the largest seascape of interconnected 
coral reef, seagrass and mangrove habitat in Saint Lucia and is occupied by many species 
such as conch, grouper, and lobster at different stages of their life cycle. The seabed at Bwa 
Chadon (sea egg forest) located to the north of the Ma Kote mangrove area, is home to the 
islands largest seagrass forest (meadow) and is a major breeding ground for sea urchins.  
  
The PSEPA also includes 6 marine reserves: The Ma Kôté, Savannes Bay, Scorpion Island, 
Maria Islet Reef, Cesar-Mathurin and Moule à Chique marine reserves, as well as the Maria 
Islands wildlife reserves (SLNT, 2010). The seaward boundary of the PSEPA follows the 20-
metre depth contour, running from Pointe de Caille southwards to Moule à Chique.  
 

 Social Context  
Alongside the rich and diverse natural resources is the rich cultural heritage associated with 
the PSEPA footprint that includes historic and archeological sites, traditional technologies, 
and oral traditions and supports a range of social and economic activities. The Saint Lucia 
National Trust is the primary management institution for PSEPA which has a strong 
relationship with the local communities. 
 
It is important to highlight that permanent habitation within the PSEPA is negligible. 
However, there are several communities which connect with PSEPA across the eastern and 
southeastern areas within the Vieux Fort Quarter however, most dwellings are found around 
the inland and coastal communities of the eastern and southern areas of the town of Vieux 
Fort, including the communities of Belle Vue, Aupicon, Savannes, Beausejour, Moule à 
Chique, Retraite, Pierrot, Cocao/Vigé, Bruceville, La Tourney and La Ressource.  
 
From a socioeconomic monitoring study of the communities within PSEPA undertaken by 
CERMES in 2012, 45% of the population were noted to be unemployed, 15% self-employed, 
8% active in agriculture and 4% active as fisherfolk. The main economic activities undertaken 
within and near the PSEPA are fishing, tourism, charcoal production and agriculture. Fishery 
stock harvested within the PSEPA include lobster, sea urchin, conch, crab, a wide variety of 
reef fish, turtle eggs, with seasonal harvesting of sardine, ballahoo, jack fish, with fishing for 
sardines (August – November, caught near the Maria Islands). 
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PSEPA supports several forms of livelihood which depend on the environmental health and 
sustainable yield from its various ecosystems.  The local communities engage with and gain 
a livelihood from the mangrove forest, beach and coastal waters through charcoal 
production, horseback riding and nature tours, sea moss farming, and sea egg (chadon) 
harvesting. In addition, the mangrove serves as critical nursery for reef fish thus helping to 
maintain the viability of Vieux Fort’s fishing industry, the largest in the country.  Many are 
entrepreneurially engaged in tourism related activities and a number of fishermen also 
supplement their livelihoods by maintaining small farms.  
 
The symbiotic relationship between the community and PSEPA lies within a delicate balance. 
Whilst there is an understanding of the biodiversity within PSEPA, the sensitivities of the 
ecosystems and the need for conservation and protection of natural resources, the local 
communities are impacted by the realities of economic shocks and climate change events.  
 
The link between actions and events such as sand mining and dune degradation and storm 
inundation and being realised but need to be reinforced by community inclusion in the 
construction of the coastal protection solutions. 
 
A summary of the environmental context for PSEPA is comprehensively documented in the 
Environmental Baseline in the Concepts and Selected Alternatives Draft Report (CBCL 
2022d). 
 
Key social and historical attributes pertinent to the RESA are as follows: 
 
Beachscape 
This is used for local recreation and tourism experiences including horse riding, wind surfing, 
snorkelling, among other things. Hiking/cycling/horseback riding trails along the Ma Kôté 
Mangrove trail, Pointe Sable Beach, Bwa Chadon and Moule à Chique are undertaken by well 
trained and knowledgeable tour guides who share their knowledge of the value of the coastal 
ecosystems, both culturally and ecologically. Other aspects include tours of the Maria Islands 
Nature Reserve, a traditional fishing experience for tourists and handicraft production.  
 
Beach access is important to the surrounding communities and therefore design solutions 
will need to work with local communities to engage them in the maintenance of the coastline 
integrity and the importance of their role in safeguarding the coastal protection solutions. 
 
Mariculture, Shellfish and Fishing Industry 
The mangrove of Savannes is a critical nursery for reef fish and is important for the viability 
of Vieux Fort’s fishing industry, the largest in the country. The seabed at Bwa Chadon is a 
major breeding ground for sea urchins and during the sea egg harvesting period, is a hive of 
activity for divers, cleaners and packers. Sea egg is a national delicacy and locals gain good 
economic return during the season. At the northern end of Bwa Chadon, seamoss farming 
is well established and involves several persons from the community in this area of PSEPA. 
There is no effluent discharge from sea moss farming, and no apparent negative 
environmental consequences. Lobster post-larvae recruit in large numbers on the sea moss 
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strings and create a symbiotic relationship.  The largest organised group of mariculturists is 
the Aupicon Sea Moss Farmers Association currently consists of 120 farmers who have, along 
with the SLNT and fisherfolk, established a respectful and supportive working relationship. 
Numerous seamoss farmers and fishers depend on this protected area for their livelihoods. 
Pot (trap) fishing is popular with Caribbean Spiny Lobsters and a variety of reef fishes among 
the regular catch. 
 
Erosion, Sand Mining and Sargassum Removal 

Erosion is occurring in the PSEPA area, due to a 
combination of storm events, sea level rise, sand 
mining, poor drainage or sediment management 
strategies. Sand mining has a significant impact in 
the Sandy Beach area of PSEPA and has led to 
several weak areas along this section of the 
coastline, which are often inundated during storm 
events. The main impacted area is the coastal 
section of the Vieux Fort–Castries Highway 
proximal to the Sandy Beach area. Mechanical 
sargassum collection and removal occurs primarily 
around the Coconut Bay Beach Resort. The method 

employed inevitably removes sand from beaches and the heavy machinery used to scrape 
off the sargassum inadvertently compacts the sand over turtle nests and makes it difficult 
for hatchlings to arise from the nest. 
 
Cultural Heritage 
PSEPA hosts several cultural heritage sites of national significance. These include pre-
Colombian Amerindian site at Pointe de Caille, Saltibus Point, Point Burgot, Anse de Sable 
and Moule à Chique, the ruins of factories and buildings associated with the colonial period 
and sugar cultivation, ruins and structures remaining from the US military base established 
in Vieux Fort during the Second World War and the Moule à Chique Lighthouse. 
 
Key infrastructure 
There are some municipal and transport infrastructure which intersect with or lie in close 
proximity to the coastline. Stormwater drainage pipes and culverts run to the north and 
south of the runway and discharge into the sea at Sandy Bay (Anse de Sable). For the south 
culvert, stormwater is managed through stormwater drains which take runoff from the 
airport footprint and from the settlement of Bruceville. All stormwater drains discharge 
directly into the sea within the PSEPA. This culvert was designed to regulate and mitigate 
seaward bound flood water particularly during intense storm events. The distal end runs 
along the lower Sandy Beach coastal strip and discharges to sea at the southernmost point. 
However, it is often clogged with sewage waste and debris which compromises its intended 
function to reduce the impact of floodwaters. 
 

Figure 2-6 Sand mining hollow 
between coastline and 
Vieux Fort–Castries 
Highway 
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 Coastal Cells 
Coastal cells were defined to better assess existing infrastructure and coastal-related issues 
so that ideal solutions could be identified for each area within the PSEPA site. The coastal 
cells were defined based on areas with similar coastal conditions in terms of exposure and 
risk, level of development, and distinctive infrastructure. The coastal cells defined for PSEPA 
are illustrated in Figure 2-7. 
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Figure 2-7: Map of coastal cells assigned in the PSEPA site. 
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Summary tables for each coastal cell were developed describing the cell and discussing any 
general coastal-related issues. 
 

Cell 1 – Moule à Chique 

Description 

This cell includes the southern cape of PSESPA and is mainly a rocky 
coastline featuring undisturbed vegetated cliffs. There is a 
lighthouse located on the cape, which is an important touristic 
attraction. This area is highly exposed to wave action. 

Coastal-Related 
Issues 

• No significant issues in terms of coastal flood and erosion risk to 
infrastructure due to the steep coastal incline and rocky 
composition of the area and the low level of development 

Cell 2 – Sandy Beach 

Description 

This coastal segment is formed by sandy beaches that are partially 
undisturbed, with a vegetated backshore. Sections along the 
northern part of this segment have been used as pilot sites for dune 
planting. There are several restaurants and touristic infrastructure 
on the northern section of this beach. Maria Islands to the east 
provide shelter from offshore wave action to a portion of the 
coastline. There is an outfall system at the southern end of the 
beach. 

Coastal-Related 
Issues 

• There is an outfall channel with untreated sewage discharges 
and debris.  The channel is likely too low, causing discharge to 
be blocked in canal. 

• Based on the site observations it is anticipated that high levels 
of contaminants are discharged directly into the sea at this 
location  

• A section of the road is close to the shoreline and exposed to 
flood risk 

• Significant erosion of this beach has occurred, particularly 
nearby the restaurant and touristic buildings along the northern 
portion of the beach 

Cell 3 – Vieux Fort–Castries Highway at Airport Runway 

Description 

This section includes a section of the Vieux Fort–Castries Highway 
that is protected by a rock revetment. This section of the highway is 
also in front of the Hewanorra International Highway Airport 
runway. The estimated construction year of the revetment is 2013. 

Coastal-Related 
Issues 

• Severe erosion has occurred here, with completed depletion of 
the beach in front of the revetment  

• Anecdotal information suggests the revetment has had 
displacement of rock in recent years 

• The revetment is at a low elevation, resulting in flood risks to the 
road 
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• Wave overtopping occurs during storm events and normal 
conditions 

Cell 4 – Beach North of Revetment 

Description 

The coastal segment from north of the Airport runway up to the 
Coconut Bay Hotel property is characterized by sandy beaches, 
severe erosion, abandoned coastal infrastructure, and large 
accumulations of sargassum. Anecdotal information suggests this 
coastal section has eroded at a faster rate after the construction of 
the revetment. Affected coastal infrastructure in this cell includes 
houses and restaurants. There are several abandoned structures in 
this cell that waves reach during normal conditions. Local 
knowledge indicates that these structures were abandoned in 2008. 

Coastal-Related 
Issues 

• Large accumulations of sargassum occur here 
• Severe erosion causing general beach retreat 
• High tide and waves reach the existing abandoned 

infrastructure (at present) during normal conditions 
• Section of the road which is used for the hotel is close to the 

shoreline, could be exposed to flooding during extreme events 

Cell 5 – Coconut Bay Resort 

Description 
The Coconut Bay Hotel is a large portion of the PSEPA’s coastline. 
The resort has several types of coastal infrastructure in place to 
prevent flooding and erosion of the beach area.  

Coastal-Related 
Issues 

• High water reaches the foot of the seawall 
• Very limited setback of the hotel infrastructure 
• Severe erosion has occurred in front of the hotel, where little of 

the beach remains 
• Anecdotal information suggests that overtopping of the seawall 

occurs 

Cell 6 – Coconut Bay Resort Beach 

Description 

This beach section is north of the Coconut Bay Hotel and is used by 
resort guests. This beach is wider compared to the adjacent coastal 
cells and has a natural coastal slope with coastal erosion occurring. 
Since this is a touristic beach, mechanical removal of sargassum is 
used for the large accumulations of sargassum.  

Coastal-Related 
Issues 

• Accumulation of sargassum along the beach, to the point that 
the sand is practically fully buried 

• Mechanical removal of sargassum, which could contribute to 
erosion 

• Some erosion of beach has occurred and subsequently, 
nourishment has been implemented here 

Cell 7 – Ma Kôté Mangrove Forest Beach and Inlet 
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Description 

The coastal segment north of the Coconut Bay Hotel is mainly used 
for sea moss planting and does not have large infrastructure or 
other types of coastal developments.  
 
This coastal section is north of the Coconut Bay Hotel boundary and 
includes the Ma Kôté mangrove forest. The density of vegetation 
along the coast increases as the coast migrates to the Ma Kôté 
mangrove area. At the entrance of the mangrove forest, there is a 
tidal inlet that is known to open and close. Based on local knowledge 
and satellite imagery, it is understood that the inlet opening 
duration and size varies seasonally, and mostly depends on the 
rainfall volumes. There is extreme accumulation of sargassum along 
the beach, to the point that the sand is practically fully buried. 
Sargassum has also been known to wash into the mangrove forest 
and become trapped inside. 

Coastal-Related 
Issues 

• Mangrove forest in poor health and has had several dieback 
events related to anthropogenic run-off. However, parallel 
studies led by the SLNT are looking at the health of the 
mangrove area by means of drone surveys, water quality 
samples, among other measures to evaluate the ecosystem. 

Cell 8 – Savannes Bay 

Description 

Savannes Bay is in the northern part of the PSEPA. A small wharf is 
used for recreation, fishing, and other activities. The wharf is 
approximately 90 meters long, and hosts about 20 fishing vessels 
Sea moss farming (mariculture) is setup in the bay and is mostly 
done in shallow areas of less than 3m depth. The area is densely 
vegetated along the coastline, providing natural coastal 
stabilisation. In addition, the natural shape of the bay, Scorpion 
Island, and the presence of offshore coral reefs provides shelter 
against eastly storms. The backshore is steeper compared to the 
other coastal segments along the PSEPA, making it less flood prone 
during extreme surge events. 

Coastal-Related 
Issues 

• The wharf is low-lying and could be exposed to flooding risks 
during storm events and in the future due to SLR. 

• Due to protection provided by the bay and steep backshore, 
there are no other significant coastal risks. 

Cell 9 – Marias Islands 

Description 

The Marias Islands are south of the Saint Lucia coast and were 
declared a Nature Reserve in 1982 due to the unique flora and fauna 
on the islands. Notably, there are several endemic reptile species, 
and the islands are also a major nesting site for migratory birds. The 
coastline on the islands are low-lying rocky cliffs with some pocket 
beaches. 
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Coastal-Related 
Issues • No significant issues due to the natural state of the islands 

 

 Conceptual Design Solutions 
Below is a summary of the various conceptual design solutions used in this project. The 
descriptions include construction methods, advantages, and disadvantages of the solutions. 

 

2.6.1 Vegetated Dunes 
Sand dunes are naturally formed from wind and wave-driven sand deposits. Dune 
rehabilitation takes place to repair natural dunes from a more impaired, to a less impaired 
or unimpaired state of overall function in order to gain the greatest coastal protection 
benefits. The importance of dunes is well known due to the natural coastal protection that 
they provide, in addition to the ecological and social benefits of dunes (NNBF, 2022).  
 
Dune reconstruction or rehabilitation can be used as coastal protection against flooding and 
also to stabilise beaches as dunes act as a sediment supply. During periods of low beach 
volume, the shoreline is susceptible to erosion. Dunes can be particularly valuable as a 
reservoir of sediment during these periods, which can be accessed in order to satisfy 
erosional forces. This compensates for the sand removed from a beach and helps to 
maintain wide, sandy beaches which will continue to dissipate incoming wave energy. This 
process is shown in Figure 2-8.  
 
In addition, vegetation planting is often used to stabilise natural or artificial dunes. This 
promotes the accumulation of sand from wind-blown sources around their stems which 
causes dune growth overtime. In Appendix B, recommendations on dune plantings for the 
PSEPA site are provided by local expert, Roger Graveson.  

 
Figure 2-8: Physical processes on a sandy coast with dunes (EcoShape, 2022) 
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Sand dunes also provide a valuable coastal habitat for many highly specialised plants and 
animals. As such, sand dunes may be considered important both ecologically and 
recreationally. However, despite being a natural feature of many sandy coastlines, dunes 
also represent a barrier to beach access. In many cases, dunes have been removed due to 
coastal developments. In addition, many communities have grown used to direct access to 
beaches and views straight onto the sea. Reconstruction of dunes may receive local 
opposition if it affects these factors. Land loss is another issue since dunes have a somewhat 
large footprint. This space requirement increases further if dunes are to be given sufficient 
room to adapt to sea level rise. 
 
A fact sheet on dunes including advantages and disadvantages in terms of their 
effectiveness, resilience, social value, environmental impact, cost, and constructability is 
listed in the table below. 
 

Dunes 
 

 
 

Source: Webb (2019) 
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Description 

Coastal dunes function as sandy flood defences. They are natural barriers that protect inland 
areas from coastal flooding. In addition, the dynamic dune system can also aid in 
replenishing eroding beaches. 

Category Advantages Disadvantages 

Effectiveness and 
Resilience 

• Provides protection from surge 
and waves 

• Can act as sediment supply for 
eroding beaches 

• Can be adaptable to SLR  

• Can be breached during large 
storm events resulting in flooding 

• Can erode over time 
• May be less effective until 

vegetation has established  

Social and 
Amenity Value 

• Provide recreational amenities 
• Aesthetically pleasing  
• Because dunes provide both a 

physical and tangible defence, 
they may even serve to 
encourage sustainable 
development within the coastal 
zone 

• Can reduce access to all areas of 
beaches 

Environmental 
Impacts 

• Can provide valuable coastal 
habitat for many highly 
specialised plants and animals 

 

Constructability • Relatively easy to construct  
• Growth of vegetation may require 

multiple construction intervals 

Cost 
• Relatively low-cost option 

compared to hard 
infrastructure 

• May require maintenance after 
severe erosion occurs from large 
storm events to rebuild dunes 
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Category Advantages Disadvantages 

• Initial maintenance required to 
ensure vegetation growth 

• Requires significant amount of 
sand material 

 

2.6.2 Revetment  
Revetments are made as sloping structures and are very often constructed as permeable 
structures using natural stones or concrete blocks, thereby enhancing wave energy 
absorption and minimising reflection and wave run-up. Net mesh stone-filled mattresses, 
such as gabions, are also used widely; however, they are only recommended for use at fairly 
protected locations (which is not the case at the PSEPA site). A revetment is a passive coastal 
protection measure and is used at locations exposed to erosion or as a supplement to 
seawalls or dikes at locations exposed to both erosion and flooding.  
 
The use of revetments can be critical for the protection of dunes, cliffs, dikes, roads, or 
seawalls from wave action. The structures are relatively simple to construct and have 
generally small footprints. Furthermore, by encouraging wave energy dissipation revetments 
are associated with fewer negative impacts (than seawalls) such as scour and toe erosion 
and are therefore also less susceptible to catastrophic instability. 
 
A fact sheet on revetments including advantages and disadvantages in terms of their 
effectiveness, resilience, social value, environmental impact, cost, and constructability is 
listed in the table below. 
 

Revetment 
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Description 

Rubblemound revetment meant to dissipate waves to reduce overtopping. Constructed of 
rock armour with a filter layer of finer material.  

Category Advantages Disadvantages 

Effectiveness and 
Resilience 

• Will reduce overtopping 
• Can continue to add more 

stone so adaptable for SLR 
• Provides protection for seawall 

• Higher impact of waves at the wall 
during large surge events 

• Additional rock would be required 
to be resilient to SLR 

Social and 
Amenity Value 

• Will reduce road flooding which 
would limit impacts to road use 

• No impact on navigation 

• Complete loss of beach 
• Less aesthetically pleasing 
• Disturbance on road during 

construction 

Environmental 
Impacts 

• Small footprint so less 
disturbance 

• No negative impacts offshore in 
terms of currents, water 
quality, etc 

• Loss of beach habitats 

Constructability • Relatively easy construction 
process 

• Rock would have to be imported 
to Saint Lucia  

• Would require heavy machinery 
for stone placement 

Cost • Less maintenance required • Cost of rock is relatively greater 

 

2.6.3 Perched Beach 
Perched beaches are natural or nourished beaches at locations with a steep shoreface. They 
are supported at their lower part by a submerged or emergent structure. Perched 
beaches provide a wider beach at locations where the natural beach has become too narrow 
or low due to the erosion of the coastal profile at this location. The perched beach uses a 
hard structure that is either emergent or submerged to prevent erosion of the beach. It will 
require large amounts of sand fill to provide beach material. It is recommended to use sand 
of the same quality as or slightly coarser than the natural sand. The perched beach is typically 
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used in touristic areas where maintaining a beach is of higher importance. While the perched 
beach prevents erosion of the beach extents, it can disrupt the sediment budget and cause 
erosion downstream. 
 
The emergent perched beach is particularly beneficial in the eastern Caribbean as it creates 
sargassum free beaches, resulting in less maintenance related to sargassum removal.  
 
A fact sheet on perched beaches including advantages and disadvantages in terms of their 
effectiveness, resilience, social value, environmental impact, cost, and constructability is 
listed in the table below. 
 

Perched Beach 

 
Description 

Perched beaches are beaches supported at their lower part by a structure. 

Category Advantages Disadvantages 

Effectiveness and 
Resilience 

• Will reduce flooding at hotel 
• Protect beach area from 

erosion 
• Limit sargassum accumulations 

• Could cause erosion downstream 

Social and 
Amenity Value 

• Beach for touristic use without 
sargassum 

• Less aesthetic than natural beach 
• Access to water for bathing can be 

hindered to non-existent, 
depending on the elevation of the 
rock structure and size of the 
rocks 



 

 211163.00RE05 | Coastal Stabilisation Solutions 21 

Category Advantages Disadvantages 

Environmental 
Impacts  

• Disturbance to marine life in 
footprint of structure 

Constructability • Ease of construction  
• Rock would have to be imported 

to site 
• Require significant fill and sand 

Cost 

• Less maintenance required 
long-term 

• Reduce sargassum related 
maintenance costs 

• High construction cost due 
materials required 

 

2.6.4 Artificial Reefs 
An artificial reef can be defined as any solid man-made structure which has been submerged 
in the natural environment (Bohnsack, 1989). Artificial reefs are often also called low-crested 
structures (LCS). They may be purposely placed to alter local hydrodynamics and wave 
conditions (coastal defence artificial reefs). Regardless of their construction or purpose, 
artificial reefs generally involve the introduction of a hard substrate to a soft bottom 
environment, altering both the abiotic as the biotic properties of the environment. Coastal 
defence artificial reefs are therefore often constructed as multipurpose structures, i.e. 
besides the main function to defend the coast from erosion and reducing wave action, they 
also maximise secondary objectives such as to improve biodiversity. 
 
This design solution is an offshore artificial reef. The artificial reef proposed will dissipate 
wave energy at the coast while providing ecological enhancements by providing habitats for 
coral reefs and marine life. The proposed reefs are built of blocks than have been specially 
designed and formulated to promote coral growth. In addition, the blocks have holes that 
allow for water transmission, which also improves conditions for marine life.  
 
A fact sheet on artificial reefs including advantages and disadvantages in terms of their 
effectiveness, resilience, social value, environmental impact, cost, and constructability is 
listed in the table below. 
 

Artificial Reef 

 
 

Source: Reefy 
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Description 

Artificial reef constructed of specially formulated blocks meant to be used as coastal 
protection while also providing habitats for coral and marine species. 

Category Advantages Disadvantages 

Effectiveness and 
Resilience 

• Adaptable against SLR by adding 
more blocks 

• Does provide a reduction in 
wave action, but least effective 
design 

• Least effective against SLR 
• Could require maintenance if 

blocks were to move 

Social and 
Amenity Value 

• Increased beach could occur due 
to added protection which could 
improve touristic and recreational 
value 

• Artificial reef could increase 
touristic value of area 

• Limited impacts to aesthetics 
since it is at MSL 

• Constructed through barge so 
little impact during construction 

• Could be beneficial for fisheries 

• Least effective design so 
erosion of beaches and 
flooding may occur during 
storm events 

• Could impact navigation 

Environmental 
Impacts 

• Significant benefit for coral growth 
• Water transmission through reef 

means less impact on water 
quality  

• Benefit for marine life 

• Disturbance to seabed 

Constructability • Relatively easy to construct from 
barge 

• Blocks sourced internationally 
• Would require divers for 

precise placement of blocks 

Cost • Cost offset from coral reefs 
(ecological and touristic benefits) 

• Highest cost option for site 
• Would require collaboration 

with international developers 
to produce units 

 
 

 Rapid Environmental and Social Assessment 
(RESA) 

The purpose of this Rapid Environmental and Social Appraisal is to objectively evaluate the 
preferred coastal design solution for the 6 coastal cells with proposed design solutions using 
key environmental and social indicators. This is achieved by first evaluating the status of the 
coastal cells with respect to key environmental and social factors that influence the character 
of the coastal cell, impact their ability to provide coastal protection and the likelihood of 
these factors creating such impacts. This is achieved using an established quantitative RAG 
(red-amber-green) indicator system to assess appropriate environmental and social 
indicators.  
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This process is then reapplied to evaluate the preferred 0 - 30 year timeline design solution 
for each of the 6 coastal cells. By evaluating the preferred design solutions for each of these 
coastal cells using the same environmental and social indicators, it enables the preferred 
option to be objectively assessed with respect to the appropriateness, effectiveness, and 
resilience of each with respect to the maintenance of coastal defence. 
 
This method provides a focused approach and incorporates key aspects identified, 
evaluated, and developed throughout this project. 
 
The 5 key environmental and social indicators used for the RESA are as follows:  
• Environmental  
• Infrastructure 
• Archaeology and Heritage  
• Social and Gender  
• Health and Safety  

 
The environmental and social appraisal has been undertaken for the PSEPA footprint cells in 
which intervention is being recommended to safeguard that aspect of coastline and to 
enable greater resilience. The RESA has taken into consideration, stakeholder feedback from 
meetings which have occurred as part of this programme of work with respect to coastal 
design solutions.  
 
The RESA also has taken into consideration the recommended setback distance for new 
infrastructure development of 60 m which is based on a Category 1 Hurricane with a 2050 
SLR time-horizon. Further details on the recommended setback distances are discussed in 
Section 3.3. This has been included in the design solutions to prevent damage from flooding 
and erosion and to protect coastal habitats and green space.  
 
The RESA assumes that all pertinent health and safety considerations have already been 
incorporated in the preferred design solutions put forward for each of the 6 Coastal Cells. 
 
The RESA Appraisal Key is presented in the figure below: 
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IMPACT SCORE 

Risk Score 
(likelihood x Impact) 

1 2 3 4 5 
Negligible impact 
on environmental 
value or 
significance 
 
Negligible impact 
regarding access 
and accessibility 
by community 
groups including 
vulnerable 
persons.  
 
Negligible impact 
to property, 
business 
 
 
No impact to 
tangible and 
intangible aspects 
of cultural 
heritage  

Minor impact to 
an area of 
environmental 
value or 
significance 
 
Minor impact 
regarding access 
and accessibility 
of community 
groups including 
vulnerable 
persons.  
 
Minor short-term 
impact to 
property/ 
business 
 
Minor impact to 
tangible and 
intangible aspects 
of cultural 
heritage 
 

Significant impact 
on environmental 
value or 
significance 
 
Significant impact 
regarding access 
and accessibility 
of community 
groups including 
vulnerable 
persons. 
 
Significant impact 
to property/ 
business 
 
 
Significant impact 
to tangible and 
intangible aspects 
of cultural 
heritage 
 

Major impact on 
environmental 
value or significance 
 
Major impact 
regarding access 
and accessibility of 
community groups 
including vulnerable 
persons. 
 
 
Major impact to 
property/ business 
 
 
Major impact to 
tangible and 
intangible aspects 
of cultural heritage 

Catastrophic Impact 
on environmental 
value or significance 
 
Catastrophic impact 
regarding access and 
accessibility of 
community groups 
including vulnerable 
persons. 
 
 
Catastrophic impact 
to property/ business 
 
 
Catastrophic impact 
to tangible and 
intangible aspects of 
cultural heritage 

5 >75% - very high likelihood impact 
will occur.  5 10 15 20 25 

4 51-75% - high likelihood of impact 
occurrence   
 

4 8 12 16 20 

3 21-50% - medium likelihood of 
impact occurrence   3 6 9 12 15 

2 5-20% - low likelihood of impact 
occurrence   2 4 6 8 10 

1 <5% - very low likelihood of impact 
occurrence   1 2 3 4 5 
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 Setback Distance 
In order to aid in the protection of the coastal area in PSEPA, a horizontal setback distance 
was established. Setback distances provide a buffer zone between flood waters and coastal 
infrastructure, allowing space for natural processes to occur. The definition of setback 
distances, methodology, and recommend distance is described below. 
 

2.8.1 Definition  
Setbacks are a forward-looking planning tool to prevent damage from flooding and erosion 
and to protect coastal habitats and green space. Coastal setbacks enforce mandatory 
distances between the water and built structures. The ‘setback’ distance provides a buffer zone 
that allows room for the average high-water mark to naturally move inland while taking into 
consideration sea level rise, coastal storms, hurricanes, and other processes that might affect 
infrastructures during their economic lifetime (CoastalWiki, 2022). They minimize the 
vulnerability of infrastructure to coastal hazards, protect public health and safety, and limit 
environmental damage. Vertical setbacks establish a minimum elevation above sea level to 
mitigate flood risks. Horizontal setbacks focus on mitigation of risks associated with erosion 
(Figure 2-9). Figure 2-10 depicts a schematization of the parameters that are used to determine 
the setback and design flood elevation, which include tides, storm surge, wave effects, and long-
term sea level rise projections.  
 

Figure 2-9: Horizontal vs. Vertical Setbacks Relative to High Water Reference Line 
(HWRL) and High Water Reference Height (HWRH) 

 

 
Figure 2-10: Schematization of Metocean Parameters that Define the Setback and 

Design Flood Elevation 
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2.8.2 Methodology & Recommendations 
The results of the numerical models were used to determine the setback distance for the future 
infrastructure development in the PSEPA area. The XBeach software was used to determine the 
setback distance by calculating the maximum distance that erosion occurs for various storm 
conditions. A description of the XBeach modelling is included in the Concepts and Selected 
Alternatives Draft Report (CBCL 2022d). An example of the XBeach model results with the 
erosion limit is shown in Figure 2-11. 
 

 
Figure 2-11: Cross-shore beach profile with erosion due to a Category 1 Hurricane 

with 2050 SLR levels.  
 
Table 2-2 presents the summary of the setbacks for five different storms. Based on the initial 
analysis of coastal processes and hazards (CBCL, 2022c), it was shown that hurricane events 
result in the most significant wave and flooding conditions in the nearshore. Therefore, the 
methodology was focused on extreme conditions generated by hurricanes. Two 
representative hurricane categories were simulated to determine setback distance and 
design flood elevations, these results provide a range (Category 1-3) to define the 
development design and footprint. Table 2-2 gives a summary of the setback distance from 
the high tide water line. Based on the calculated setback distances, the recommended 
setback distance for proposed infrastructure developments is 60 m, which is based on a 
Category 1 Hurricane with a 2050 SLR time-horizon. For critical, vulnerable, or permanent 
infrastructure, it is recommended that a higher setback distance of 110 m is used. This 
setback distance is based on a Category 1 Hurricane with a 2090 SLR time-horizon or a 
Category 3 Hurricane occurring present day. 
 
Table 2-2: Summary of Design Flood Elevation and Setback Distance 

Extreme Event 
Erosion Distance from the Water Line 

(High Tide Water Line) 
Hurricane – Category 1 47 m 
Hurricane – Category 3 109 m 

Hurricane – Category 1 2050 53 m 
Hurricane – Category 1 2090 105 m 
Hurricane – Category 3 2090 114 m 

 
Internationally, there are a wide variety of regulatory responses to the development, 
implementation, and evaluation of coastal setbacks (Williams et al 2017). A summary of select 
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jurisdictions is provided in Table 2-3, largely based on the work of Simpson et al (2012). The 
recommended setback distances for the PSEPA area are within the range of internationally 
recommended setback distances. 
 
Table 2-3: Sample of Coastal Setback Distances Internationally  

(Partly Adapted from Simpson et al., 2012) 

Jurisdiction 
Horizontal Setback Distance 

(Typically from High Water Mark or Equivalent) 
European Union – Mediterranean 100 m 

Denmark 100 m summer cottage areas 
300 m rural areas 

Germany 100 – 200 m 
Norway 100 m 
Poland 200 m 
Turkey 50 m 
Caribbean & Latin America 
Antigua & Barbuda 19-91 m 
Barbados 30 m, or 10 m from top of slope 
Colombia 50 m 
Cuba 40-80 m 
Dominican Republic 60 m 
Jamaica 30 m 
Nicaragua 50 m 
Venezuela 50 m 
United States (Sample) 

California 
30 m (100 ft) from wetland/stream/estuary 
91 m (300 ft) from coastal bluff 

New Jersey 
30 times annual erosion rate (residential)  
60 times annual erosion rate (commercial) 

 
For regions with higher densities of development like Barbados or California, the legislation 
was developed after infrastructure and communities had already been constructed. In other 
countries like Jamaica, the wave climate is milder than Saint Lucia’s due to its geographic 
location, and as a result smaller setback distances are required.  
 

2.8.3  Limitations 
The setback distances were calculated considering the potential for erosion of the beach with 
the present sea level and with sea level rise in 2050 and 2090. Due to the longer time scale 
of sea level rise (compared to a storm event) it is difficult to quantify its influence in beach 
erosion with typical (storm-driven, short-term) numerical models, such as the ones used in 
this study. In this sense, the erosion setback distances listed should always be viewed as 
relative to the water line at the time (which might recede due to SLR). 
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The main factors for uncertainty arise from the detail of the available data in the area. 
• Bathymetric representation is relatively coarse to integrate all coastal features in the 

modelling approach.  
• Topographic elevations from the survey, Digital Terrain Models (DTM) and Digital 

Surface model (DSM) show discrepancies in the elevation of the area.  
• The measured profiles in combination with the satellite derived bathymetry were used 

as a baseline for the modelling approach and the definition of the setback distance and 
design flood elevations.  

• The density variation of the local vegetation is not resolved in the modelling approach.  
 
The recommended setback is not a guarantee of safety of the building location against coastal 
erosion or inundation to either the building proponent or the municipality. The science of SLR 
will continue to evolve with updated observations and improved model predictions. 
Implications for infrastructure and coastal flooding will need to be re-evaluated with periodic 
updates in SLR projections.
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3  Coastal Management Strategies 
 
This chapter summarizes the recommended solutions in each coastal cell, general coastal 
management strategies for PSEPA to best preserve and protect the coast, and recommended 
setback distances. Summaries of each of the coastal cells, the schematic design solution, 
methodology of design, and the RESA is discussed further in Chapters 4 to 9. 
 

 Site Plan 
The following Table 3-1 summarizes recommended strategies for key assets in PSEPA, based 
on the coastal hazards. The reader is referred to the individual chapters for each coastal cell 
for further context and details on recommended strategies. A map shown in Figure 3-1 
illustrates a summary of the recommended plans for the site. 
 
Table 3-1: Recommended action plan for coastal risk mitigation 

Coastal Cell Short-Term (0 – 30 yrs) Long-Term (>30 yrs) 

1. Moule à Chique 
Minimal maintenance and monitoring; Continue to use large 
setback distances and leave coastline natural due to large wave 
exposure. 

2. Sandy Beach 

Dune reconstruction and 
stabilisation; Regular 
maintenance and monitoring. 

Reroute Vieux Fort–Castries 
Highway to increase setback 
distance from coast; 
Potentially relocate or raise 
structures along Sandy Beach. 

3. Vieux Fort–
Castries Highway 
Revetment 

Reconstruct armour stone 
revetment. 

Raise Vieux Fort–Castries 
Highway, particularly along 
coastal section or relocate 
further inland. 

4. Beach North of 
Revetment 

Dune reconstruction and 
stabilisation; Regular 
maintenance and monitoring; 
Remove abandoned structures. 

Relocate road that leads to 
hotel; Potentially relocate or 
raise structures on beach. 

5. Coconut Bay 
Beach Resort 

Construct perched beach. Consider retreat for some 
hotel amenities. 

6. Coconut Bay 
Beach 

Dune reconstruction and 
stabilisation; Regular 
maintenance and monitoring; 
Develop sargassum collection 

Continue to use large setback 
distances for any new 
structures constructed. 
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Coastal Cell Short-Term (0 – 30 yrs) Long-Term (>30 yrs) 
strategies that reduce sand 
removal from the beach. 

7. Ma Kôté 
Mangrove 

Continue to monitor and protect the Ma Kôté mangroves to limit 
environmental degradation. 

8. Savannes Bay 
Wharf 

Monitor Savannes Bay; Raise and extend wharf to prevent flooding 
and allow for increased use. 

9. Marias Islands 
Continue monitoring; Leave islands natural due to large wave 
exposure, protected status, and significant environmental value 
that the islands provide. 
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Figure 3-1: Map of site plan for proposed design solutions. 
 



 

 211163.00RE05 | Coastal Stabilisation Solutions 32 
 

 Coastal Management 
Long-term plans for the PSEPA coastal area must account for the ever-growing risks of 
coastal flooding due to accelerating sea level rise, combined with storm surge and wave run-
up. It is recommended that a coastal zone management plan for PSEPA area is implemented 
and enforced. It is also recommended that long-term coastal monitoring tools should be 
further developed. Monitoring will provide a record of coastal processes, future long-term 
changes, and impacts from extreme future storm events. Recommended information to 
formally document includes monitoring and surveying of pre-determined beach profiles, 
flood level measurements, limits of wave run-up, and reports of storm damage. The 
information would serve as a validation of assumptions and models used for this study, and 
for future update of plans and models for mitigation of local coastal risks. The recommended 
proposed (coastal) risk mitigation measures include:  
• Establish and enforce set-back distances. Recommended setback distances are described 

in Section 3.3. 
• Elevating the ground floor of critical infrastructure. Elevation of structures may be 

achieved by building with piles to elevate the infrastructure or using structural fill 
material.  

• Avoid any type of infrastructure near the high-water line. 
• No cabanas or other temporary structures should be placed on the dune or the beach 

(without prior study of the morphological impact). 
• Disturb the natural beach profile as little as possible. 
• Developing post-storm contingency beach nourishment plans, including the regular 

monitoring of beach profiles. Beach/dune maintenance is an essential asset for wave 
dissipation and run-up reduction. 

• Limit vehicle traffic on beaches as this results in compaction of sand which results in 
increased wave runup and erosion. 

• Create public beach view and access points to provide recreational use to beaches while 
also limiting damage to the general dune system by encouraging users to use designated 
entry points. 

• Control and limit invasive species and destruction of unaltered land. 
• Maintain or enhance local vegetation on the dune, and further inland, as it both stabilises 

the dune and acts as a natural wave energy dissipation mechanism during storm events. 
• Monitor and protect the existing coral reef systems. Coral reefs are essential to break 

storm waves that could otherwise accelerate erosion and increase flooding levels. 
• Improve and monitor nearshore water quality. Poor water quality can result in the loss 

in corals and marine vegetation, which are critical for the natural protection of coastal 
areas from storm surges, waves, and the subsequent erosion. 

• Develop sargassum collection and management plans. Some methods of sargassum 
removal are discussed in the coastal Background Information Summary Report (CBCL, 
2022b). 

• Overall, conserving the quality of the coastal region, including both natural and cultural 
elements. 
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 Setback Distance  
Coastal setbacks enforce a minimum distance between the water and infrastructure to 
prevent flooding or erosion risks to infrastructure while also protecting coastal ecosystems. 
Enforcing adequate setback distances allows natural coastal processes to occur, reducing the 
need for intervention or flood/ erosion protection structures. An illustration of the ‘horizontal 
setback’ distance is provided in Figure 3-2.  

 
Figure 3-2: Horizontal Setback Relative to High Water Reference Line (HWRL) and 

High Water Reference Height (HWRH) 
 
Based on the calculated setback distances shown in Section 2.5, the recommended setback 
distance for proposed infrastructure developments is 60 m, which is based on a Category 
1 Hurricane with a 2050 SLR time-horizon. For critical, vulnerable, or permanent 
infrastructure, it is recommended that a higher setback distance of 110 m is used. This 
setback distance is based on a Category 1 Hurricane with a 2090 SLR time-horizon or a 
Category 3 Hurricane occurring present day.  
 
When choosing the setback distance for specific infrastructure, it is important to consider 
the risk tolerance and design life of the infrastructure. For structures that are not permanent, 
have the flexibility to allow for incremental raising, or can be exposed to occasional flooding, 
the 60 m setback distance is recommended to be used. If the proposed infrastructure is 
critical (i.e. a hospital or school), highly vulnerable, or is permanent and cannot be raised, the 
setback distance of 110 m is recommended.  
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4  Coastal Cell 2 – Sandy Beach 
 

 Site Summary 
Sandy Beach is a site with mainly undisturbed beaches and a vegetated backshore. The 
beach at this site protects the local community from flood events (Figure 4-1). In addition, 
there is an outfall system at the southern end of the beach (Figure 4-2). A summary of the 
coastal conditions and coastal-related issues include: 
• Sandy beach is exposed to extreme storm events, which result in erosion of the beach. 
• Other than the restaurants on the northern section of this coastal cell, most of this beach 

is undisturbed with low levels of development. Most of the beach has a natural vegetated 
backshore. 

• The northern section of this cell is impacted by increased erosion due to sand mining and 
destabilisation of natural sand dunes due to foot and vehicular traffic.  

• The restaurants on the northern section of the beach are at a long-term risk to flood 
events. 

• The Maria Islands provide protection to the northern portion of this beach during easterly 
events, where a “shadow zone” behind the islands is created (Figure 4-3). The southern 
portion of this beach is more exposed to wave action. 

• Patch reefs provide protection of the shoreline due to shallower sections in the 
bathymetry, resulting in wave breaking (Figure 4-3).  

• The community in this coastal cell can be exposed to flooding in the future during 
extreme events due to SLR and storm surge (Figure 4-4). More maps of various flooding 
scenarios are shown in the Coastal Processes and Hazards Report (CBCL, 2022c). 

• This ecosystem is made up of salt-resistant, trailing and rooting, herbaceous plants 
growing over loose sand and is present almost along the whole length of Sandy Beach. 
Further details on vegetation present at Sandy are provided in the Concepts and Selected 
Alternatives Draft Report (CBCL 2022d). 

• Large accumulations of sargassum are present on this beach. 
• An untreated sewage outfall is discharging wastewater at the southern end of the beach. 
• A pilot project for dune reconstruction was completed on this beach (Background 

Information Summary Report, CBCL 2022b).  
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Figure 4-1: Map of Coastal Cell 2 – Sandy Beach 
 

 
Figure 4-2: Photos of Coastal Cell 2 – Sandy Beach 
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Figure 4-3: Significant wave heights from the east at high tide (1% exceedance 

conditions) at Sandy Beach. Further details provided in Coastal Processes 
and Hazards Report (CBCL, 2022c). 
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Figure 4-4: Flood map for high tide + SLR by 2050, RCP8.5 + Hurricane Category 3 

surge. Total static water level = 2.0 m. (CRS: WGS84). 
 

 Selected Alternative - Vegetated Dunes 
The proposed vegetated dunes project involves adding sand to create a dune structure that 
will then be covered with native plant species. This dune formation will serve as a natural 
barrier, protecting the infrastructure behind Sandy Beach from the effects of flooding. By 
utilizing vegetation to reinforce the dune structure, this solution combines ecological and 
engineering benefits to provide an effective and sustainable form of flood protection. In 
addition, the sand dunes would act as nourishment for eroding sections of the beach after 
storm events. The plan view and the cross-section of the proposed sand dune is illustrated 
in Figure 4-5 and Figure 4-6, respectively. The drawing package for all schematic designs is 
shown in Appendix A. In Appendix B, recommendations on dune plantings for the PSEPA site 
are provided by local expert, Roger Graveson. Further description on the vegetated dunes 
including advantages and disadvantages is included in Section 2.6.1. 
 
The sand dunes will require the development of access points to the beaches to minimize 
trampling of the dunes and to encourage users to use the designated pathways. Examples 
of a boardwalk and pathway that can be used as access points are shown in Figure 4-7. In 
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addition, regularly monitoring of the sand dunes, particularly post-storm events, should 
occur. Maintenance and nourishment of the dunes will likely need to be completed 
approximately every 5 to 10 years.  
 

 
Figure 4-5: Plan view of proposed vegetated dune at Sandy Beach 
 
 

 
Figure 4-6: Example cross-section of vegetated dune at Sandy Beach 
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Figure 4-7: Example of boardwalks or pathways to use as access points to the 

beach. 
 

 Additional Recommendations 
In addition to the design solution, several recommendations for Sandy Beach have been 
developed based on information collected throughout the project. These recommendations 
include: 
• Develop treatment strategies for the untreated wastewater/ sewage being released in 

the nearshore of Sandy Beach. This is critically important to aid in the protection of coral 
reefs, which offer natural coastal protection. 

• Continue to use a large setback for any new developments along Sandy Beach to ensure 
the area is climate resilient. 

• Any future proposed developments at Sandy Beach should aim to be low density to 
reduce impacts on the sensitive coastal area. 

• Investing in resilient infrastructure and planning for climate change impacts, such as sea-
level rise and increased frequency of extreme weather events, to reduce future 
vulnerabilities and ensure the long-term sustainability of the coastal area. 

• Promoting sustainable tourism practices that minimize negative impacts on the 
environment and local communities and maximize economic benefits for the local 
population. 

• Engaging the local community and stakeholders in coastal flood and erosion 
management efforts through education and outreach programs. 
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 Rapid Environmental and Social Impact Assessment 
 

Aspect /Description I L R Preferred Solution I L R 
Environmental  
High exposure and loss of natural vegetation line 
and sand dunes, reducing natural coastal defence. 
Access of vehicles has exacerbated the loss of 
dunes and vegetation due to sand compaction. 
If left in current state, the impact on inland 
infrastructure (roads and amenities) will continue 
and the loss of coastal defence would be 
significant. 
  

3 4 12 The design solution enhances coastal defence by enabling 
stability of the beachscape as a natural barrier to sand 
movement inland and storm surge and recreates a coastal 
feature of ecological and amenity value. 
Dunes would also act as nourishment for eroding sections of 
the beach after storm events.  
  

1 2 2 

This cell is also a turtle nesting site, and the loss of 
the dune structure and vegetation will have 
significant impact on the success of recurrent 
nesting as compacted sand caused by vehicles 
create difficult digging sites for turtles. 

4 4 16 The preferred solution of vegetated dunes enhances the beach 
profile and reduces non-pedestrian access to the beach front 
and retains the natural vegetation line which is used by turtles 
for gauging safe sites for creating nests. In addition, vegetated 
dunes provide important habitat for a range of plant and animal 
species, including birds, insects, and small mammals. 

2 1 2 

Infrastructure 
The damage to vegetated dunes along the beach 
scape of this cell has led to negative impact on 
infrastructure and amenities due to the loss of a 
protective barrier against storm surge and flooding   

3 4 12 Reinstatement of the vegetated dunes will provide stability and 
the reinstatement of a natural barrier against storm surge.  The 
vegetated dunes reinstatement will discourage vehicular traffic 
on to the beach.  

1 2 2 

Current structures are not necessarily observant of 
the “Queens Chain” setback distance and as such 
are often situated closer to the shoreline to take 
advantage of local aesthetics and access. 

4 3 12 It is necessary that any future development be observant 
regarding setbacks and be low density to support coastal 
resilience and the maintenance of dune integrity. 

2 1 2 

Archaeology and Heritage  
No known archaeological footprint in the Sandy Beach cell 
Social and Gender    
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Aspect /Description I L R Preferred Solution I L R 
Current open access to the beach has led to the 
damage and loss of natural vegetational 
assemblages. Compaction of the sand dunes and 
damage to sea grape by vehicular ingress has 
weakened the function of the vegetated sand 
dunes as a natural defence. 
 

3 4 12 Vegetated dunes will reduce the impact of vehicular incursion 
on beachscape with access only by foot. With community 
engagement and involvement in protecting the dunes enables 
the revitalisation of the beachscape amenity. 
 
As part of the design, access points to the beaches will need to 
be included to minimize damage to dunes during establishment 
of form and vegetation, with possible signage to encourage 
users to engage with the designated pathways. This will add 
recreational value to the beaches. 
 
Need community engagement and buy-in with respect to the 
maintenance of the dune structures and the vegetation on the 
dunes for net community benefit.   

1 2 2 

Health and Safety 
Current damage and loss of the natural sand 
dunes have allowed for inundation on the 
landward side of the Sandy Beach coastal cell 
which often leads to reduced access and use of the 
coastal roadway. 
 

3 4 12 The reconstruction and revegetation of dunes in the Sandy 
Beach area will help to alleviate access and safety issues 
associated with flooding.  With the construction of the 
protective dunes and community buy-in and support for the 
dunes as a necessary design solution for protection the health 
and safety risks are severely reduced.     

1 2 2 
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5   Coastal Cell 3 – Vieux Fort–
Castries Highway Revetment 

 

 Site Summary 
The Vieux Fort–Castries Highway is a main transportation route in the area and therefore, is 
not only critically important for PSEPA but also for a wide range of stakeholders. A section of 
the highway is in close proximity to the coast (Figure 5-1). A rock revetment was constructed 
to protect this section of the highway from coastal erosion and flooding (Figure 5-2). In 
addition, the Hewanorra Airport runway is on the west side of this section of road. A 
summary of the coastal conditions and coastal-related issues include: 
• The area is devoid of natural vegetation and the coastal protection structure comprises 

grey engineering only. 
• Significant erosion of beach in front of revetment has occurred, with the beach becoming 

completely eroded in recent years (Figure 5-3). 
• Based on information from client and locals, displacement of rocks from the revetment 

have occurred. 
• The revetment and the road are at relatively low elevations and therefore are risk of 

flooding in the future due to SLR and extreme storm events. In addition, the area 
surrounding the airport runway could also flood (Coastal Processes and Hazards Report, 
CBCL 2022c). 

• Wave overtopping of the revetment has been observed during storm events. With sea 
level rise the wave overtopping volumes will increase and will likely cause major 
disruptions to the road if there is no adaptation of the existing infrastructure.  
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Figure 5-1: Map of Coastal Cell 3 – Vieux Fort–Castries Highway Revetment 
 

 
Figure 5-2: Photos of Coastal Cell 3 – Vieux Fort–Castries Highway Revetment 
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Figure 5-3: Satellite imagery from June 2006 at the coastal section of the Vieux 

Fort–Castries Highway in front of the airport and at the Coconut Bay 
Beach Resort (Google Earth). Image from Coastal Processes and Hazards 
Report (CBCL, 2022c). 

 

 Selected Alternative - Revetment 
Reconstruction 

The proposed revetment reconstruction at the Vieux Fort–Castries Highway would provide 
flooding protection for the Vieux Fort–Castries Highway and airport by reducing wave 
overtopping. In addition, the reconstruction would stop further failure of the revetment. The 
proposed revetment includes a core, filter, and armour layer. The revetment was designed 
using the industry standard rock sizing described in the Rock Manual (CIRIA, 2007). The 
design conditions for the rock sizing are shown in Table 5-1. The design conditions were 
based on Category 4 water levels in 2090 and Category 4 hurricane wave conditions, as this 
is the largest category hurricane that has impacted the PSEPA site over the 150 years of 
hurricane records. The crest level of the structure was based on a wave overtopping limit of 
10 L/s/m using the industry standard EurOtop Overtopping Manual (2018).  Further details 
on the design of the revetment are included in the Concepts and Selected Alternatives Draft 
Report (CBCL 2022d). The plan view and the cross-section of the proposed revetment is 
illustrated in Figure 5-4 and Figure 5-5, respectively. The drawing package for all concept 
designs is shown in Appendix A. Further description on the revetment including advantages 
and disadvantages is included in Section 2.6.2. 
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Table 5-1: Nearshore designs conditions for proposed revetment reconstruction at 
Vieux Fort–Castries Highway Revetment 

Parameter Value 
Category 4 Water Level, 2090 2.7 m 
Category 4 Hurricane Significant Wave Height (Hs) 1.6 m 
Category 4 Hurricane Peak Period (Tp) 11.3 s 

 

 
Figure 5-4: Plan view of proposed revetment reconstruction at Vieux Fort–Castries 

Highway Revetment 
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Figure 5-5: Example cross-section of proposed revetment reconstruction at Vieux 

Fort–Castries Highway Revetment  
 

5.2.1 Long Term – Road Raising and Revetment Reconstruction  
A long-term option for the Vieux Fort–Castries Highway coastal cell is raising the Vieux Fort–
Castries Highway along the coastal section in addition to reconstruction. In the long-term, 
more frequent flooding will occur due to SLR so by raising the road this flooding risk would 
be reduced. The plan view and the cross-section of the proposed revetment is illustrated in 
Figure 5-4 and Figure 5-6, respectively. The drawing package for all schematic designs is 
shown in Appendix A. 

 
Figure 5-6: Example cross-section of road raising and proposed revetment 

reconstruction at Vieux Fort–Castries Highway Revetment  
 

 Additional Recommendations 
In addition to the design solution, recommendations for Vieux Fort–Castries Highway have 
been developed based on information collected throughout the project. These 
recommendations include: 
• Developing drainage systems to reduce rainfall-driven flooding on the Vieux Fort–

Castries Highway and towards the airport runway.  
• In the long-term, retreat of the Vieux Fort–Castries Highway or an alternative route is 

recommended to be considered due to the impacts of SLR. 
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 Rapid Environmental and Social Impact Assessment 
 

Aspect /Description I L R Preferred Solution I L R 
Environmental  
Existing revetment is low and unstructured, with 
considerable degradation. Its effectiveness in 
maintaining the line of defence against wave 
overtopping and flooding from storm surge is 
poor. There is no green coastal protection in the 
form of natural vegetation or beach  
 

4 5 20 Restructuring of revetment based on an engineered design 
with appropriate rock armour size and geometrical 
placement will lead to a more robust grey engineering 
coastal protection solution. This will limit rock displacement 
which can have negative impacts due to damage of 
surrounding marine ecosystems. In addition, stable rock 
revetments can provide new habitats for marine and 
terrestrial wildlife, such as algae, mussels, and shorebirds. 
 
 

1 2 2 

No known rock replenishment has occurred since 
construction in 2013. 
 
Currently, run-off from road is free to flow from 
road to sea, which may contain harmful oils and 
petrols. 

4 5 20 Method statement for preparation of imported materials 
regarding inspection and washing before placement at site is 
critical to eliminate any possibility of introduction of 
invasive/alien species into PSEPA 
 
Rock revetments can improve water quality by reducing the 
amount of run-off from the road which can contain petrol 
spilling directly at sea, as well as reducing the contaminated 
sediment volumes that enter the coastal cell. 

1 2 2 

Infrastructure 
This section of the Vieux Fort–Castries Highway, 
also known locally as Beanfield Road is an arterial 
road for the Vieux Fort community. It also skirts 
around the eastern end of the runway for the 
Hewannora International Airport.  
 
The frequent overtopping and wetting of the road 
in storm events and high winds is a known hazard 

3 5 15 Restructuring of revetment with appropriate rock armour 
size and geometrical emplacement will lead to a more robust 
grey engineering coastal protection solution and will reduce 
impact on the roadway and re-establish protection. 

1 1 1 
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Aspect /Description I L R Preferred Solution I L R 
for this road exposure which is more affected than 
the runway located further inland of the roadway. 
 
Road and airport runoff discharges into 2 culverts 
to the north and south of this footprint, which 
discharges into the sea in this coastal cell  
Archaeology and Heritage  
This cell is the easternmost extent of the US WWII 
airbase. Part of the Vieux Fort–Castries Highway is 
on the former runway used during WWII  

1 1 1 The historical footprint will not be disturbed or damaged by 
any aspect of the revetment rebuild and reinstatement.  

1 1 1 

Social and Gender 
Road is a major artery for the View Fort Community 
and is in constant use. It is also the main route to 
the St Josephs hospital for the community. Flooding 
of this road results in negative social impacts due 
to lack of use. 
 

3 5 15 Reducing flood risks for the road will improve transportation 
use for View Fort Community. Method statement will address 
community communication with affected stakeholders, 
scheduling noisy work during off-peak hours, and using 
noise-reducing equipment to mitigate the impact of noise 
pollution. 

1 1 1 

Health and Safety 
See above  3 5 15 See above 1 1 1 
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6   Coastal Cell 4 – Beach North of 
Revetment 

 

 Site Summary 
This section of beach is north of the Vieux Fort–Castries Highway revetment (Figure 6-1). 
Within this cell, there is a sandy beach with several abandoned structures (Figure 6-2). In 
addition, there is a road that is nearby the coast. A summary of the coastal conditions and 
coastal related issues include: 
• Severe erosion of this beach has occurred. This could be due to the construction of the 

revetment. The revetment constructed resulted in limited sediment supply to this beach 
due to the disruption of longshore sediment transport from the south. 

• High tide and waves reach several structures that are mostly abandoned. Structures 
further inland in this area are still at severe risk for flooding with storm events and SLR. 

• Large accumulations of sargassum are present on this beach.  
• Sections the road in this coastal cell are also at risk for flooding due to SLR and storm 

events (Figure 6-3). More maps of various flooding scenarios are shown in the Coastal 
Processes and Hazards Report (CBCL, 2022c). 
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Figure 6-1: Map of Coastal Cell 4 – Beach North of Revetment 
 

 
Figure 6-2: Photos of Coastal Cell 4 – Beach North of Revetment 
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Figure 6-3: Flood map for high tide + SLR by 2050, RCP8.5 + Hurricane Category 3 

surge. Total static water level = 2.0 m. (CRS: WGS84). 
 

 Selected Alternative - Vegetated Dunes 
The proposed vegetated dunes would involve sand nourishment to develop a dune with 
natural vegetation planted at the top. The sand dunes would provide flood protection to 
infrastructure the beach area. In addition, the sand dunes would act as nourishment for the 
beach after storm events when erosion occurs. The plan view and the cross-section of the 
proposed sand dune is illustrated in Figure 6-4 and Figure 6-5, respectively. The removal of 
the abandoned structures is required to implement the recommended dune design solution. 
In addition, the removal is recommended as the structures along the beach are near failure 
and their collapse would have negative environmental impacts. In addition, they are 
disruptive to the natural sediment supply. Overall, the removal of damaged and derelict 
infrastructure is required and then the site must be cleared of any remaining debris before 
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implementation of the vegetated dunes can begin. The drawing package for all schematic 
designs is shown in Appendix A. In Appendix B, recommendations on dune plantings for the 
PSEPA site are provided by local expert, Roger Graveson. Further description on the 
vegetated dunes including advantages and disadvantages is included in Section 2.6.1. 
 
The sand dunes will require the development of access points to the beaches to minimize 
trampling of the dunes and to encourage users to use the designated pathways. Examples 
of a boardwalk and pathway that can be used as access points are shown in Figure 4-7. In 
addition, regularly monitoring of the sand dunes, particularly post-storm events, should 
occur. Maintenance and nourishment of the dunes will likely need to be completed 
approximately every 5 to 10 years.  
 

 
Figure 6-4: Plan view of proposed vegetated dune at Beach North of Revetment 
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Figure 6-5: Example cross-section of vegetated dune at Sandy Beach 
 

6.2.1 Optional Addition – Artificial Reefs 
Although the vegetated dunes are the recommended solution for this coastal cell, artificial 
reefs could also be constructed as further coastal protection and stabilisation. The artificial 
reefs proposed at this beach would provide protection from waves and likely result in a 
reduction in the rate of erosion. The reef would be constructed of specially formulated blocks 
developed to dissipate wave energy while also providing coral and marine habitats. Design 
conditions used for design of the reef units are listed Table 6-1. The design conditions were 
based on Category 4 water levels in 2090 and Category 4 hurricane wave conditions, as this 
is the largest category hurricane that has impacted the PSEPA site over 150 years of recorded 
conditions. The elevation of the reef structure is 0 m MSL so that the reef is submerged or 
somewhat emergent depending on the tidal elevation. The cross-section and the plan view 
of the proposed sand dune is illustrated in Figure 6-6 and Figure 6-7, respectively. The 
drawing package for all schematic designs is shown in Appendix A. Further description on 
the artificial reefs including advantages and disadvantages is included in Section 2.6.4. 
 
The proposed reefs were modelled using the Delft3D-FM numerical model (further 
description on the modelling is available in the Coastal Processes and Hazards Report, 
2022c). The reefs were schematized using the proposed dimensions and location described 
above. The results indicate that the reefs will result in a 30 to 50 percent reduction in wave 
action at the coastal sections here. 
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Figure 6-6: Plan view of proposed artificial reefs at Beach North of Revetment 
 

 
Figure 6-7: Example cross-section of proposed artificial reefs at Beach North of 

Revetment 
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Table 6-1: Nearshore designs conditions for proposed vegetated dunes at Beach 
North of Revetment 

Parameter Value 
Category 4 Water Level, 2090 2.7 m 
Category 4 Hurricane Significant Wave Height (Hs) 1.3 m 
Category 4 Hurricane Peak Period (Tp) 11.3 s 

 

 Additional Recommendations 
In addition to the design solution, recommendations for Coastal Cell 4 have been developed 
based on information collected throughout the project. These recommendations include: 
• Due to the small setback of the road that leads to the resort in this cell, it is recommended 

that an alternative route to the resort is developed in the long-term due to SLR. 
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 Rapid Environmental and Social Impact Assessment 
 

Aspect /Description I L R Preferred Solution I L R 
Environmental  
Severe erosion of the beach is noted to be attributed to 
the installation of the existing failing defence structures 
which provide insufficient coastal protection and has 
resulted in limited sediment supply to the beach. 
 
 
 

5 5 25 This design solution enhances coastal defence by 
enabling stability of the beachscape by creating a natural 
barrier to sand movement inland and storm surge. 
 
The sand dunes would function as nourishment for the 
beach after storm events when erosion occurs. 
It is important to note that the effectiveness of the 
vegetated dune to provide effective coastal defence is a 
direct function of the firm establishment and maturity of 
the vegetation to bind the structure. 

2 1 2 

The natural vegetation in this cell is severely lacking.  
This cell is devoid of a protective pioneer strip of sea bean 
(Canavalia rosea) and patat bòd lanmè or morning glory 
(Ipomoea pes-capra) which normally colonize dunes. Also 
missing is the normal foredune thicket of fat pork 
(Chrysobalanus icaco) and sea grape (Coccoloba uvifera). 
These may have either died due to unfavourable coastal 
conditions or been removed along with any dune 
structure, during construction of the now derelict 
buildings to create an unimpeded view and access to the 
sea for the coastal structures here, which are now 
derelict. 
 

5 5 25 This solution will enable the re-establishment of habitats 
and indigenous ecological footprint with the potential to 
contribute to beach replenishment. It is important to 
note that the rate of establishment may be slower as the 
original footprint seems to have been removed or 
destroyed over time. 
 
Removing the damaged and abandoned infrastructure 
along the coast can help restore the natural habitat for 
wildlife, such as fish and bird species. 
 
Damaged coastal infrastructure can be a source of 
pollution and debris (remaining house materials, etc.), 
which can have negative impacts for marine and coastal 
habitats. Therefore, the removal of these structures will 
be beneficial for the surrounding environment.  

2 1 2 
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Aspect /Description I L R Preferred Solution I L R 
This lack of expected pioneer vegetation and coastal 
vegetational assemblage and dune structure may have 
compromised this area regarding suitability for a turtle 
nesting area. 
 
The influx of sargassum has also had significant impact 
on this beachscape, which is often thick into the 
nearshore environment. This exacerbates the lack of 
suitability of this cell for recurrent turtle nesting. 
 

5 5 25 The preferred solution of vegetated dunes enhances the 
beach profile and will reinstate coastal protection and 
possibly help in building back the beach profile which is 
an important component for encouraging turtles to nest 
and return to their natal shore.  

   

Infrastructure 
There are several abandoned structures near the 
shoreline within this coastal cell which near failure and 
their collapse would have negative impact on space, 
place, and environment and would be disruptive to the 
natural sediment supply. These buildings were built in 
close proximity to the shoreline and vegetation. 
 
 

5 5 25 Development of the vegetated dunes will provide flood 
protection to infrastructure in the beach area.  
It is understood that the derelict structures will be 
removed. 
 
Any future structures to be developed in the cell must 
observe the setback requirement as a development 
condition to protect such developments from SLR and 
other outcomes of current climate stresses. 

2 1 2 

Archaeology and Heritage  
No known archaeological footprint in the cell 
Social and Gender 
The close proximity of the main road in the cell provides 
some visual respite however the abandoned structures 
and inundation of sargassum makes this coastal cell the 
least used as an amenity by the public. 
 
 

4 5 20 Vegetated dunes not only function as green defence 
structures but also revitalise the attractiveness of this 
space.  It is important to encourage public support of the 
coastal protection design solution with appropriate 
signage and barriers to prevent vehicular incursion. 
Access should be by foot only with pathways to beach 
established to enable public support.  
The dunes will need to be maintained and should be 
monitored, especially following a storm event.   

1 2 2 
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Aspect /Description I L R Preferred Solution I L R 
Health and Safety 
The derelict structures present a risk to the coastal 
processes and to persons wishing to use the beach 
amenity. The current structural weaknesses of these 
buildings pose a safety risk to the public. 
 

5 5 25 Whilst the preferred design solution does not involve any 
coastal structures, the installation and vegetation of dunes 
in the cell area will help to alleviate access and safety 
issues associated with flooding. 
With the construction of the protective dunes and 
community buy-in and support for the dunes as a 
necessary design solution for protection the health and 
safety risks are severely reduced.     
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7   Coastal Cell 5 – Coconut Bay 
Beach Resort 

 

 Site Summary 
The Coconut Bay Beach Resort is an important source of tourism for the PSEPA area (Figure 
7-1). Notably, this coastal segment is the most disturbed with coastal infrastructure. 
Seawalls, revetments, sand redistribution, dune stabilisation, offshore breakwaters have all 
been constructed by the hotel to reduce flooding (Figure 7-2). A summary of the coastal 
conditions and coastal related issues include: 
• A seawall is protecting the property constructed of rock and concrete, approximately 

1.5m above the present beach height. The high-water mark reaches the foot of the 
seawall. 

• Various rock protection sheltering infrastructure on the property. 
• Offshore rock breakwaters built to capture sediment at the property. The fourth 

breakwater to the east appears to have been more effective than the other breakwaters 
which have not been able to capture a sizable volume of sand. 

• Severe erosion of the beach in front of the hotel has occurred, and there is little beach 
remaining (Figure 5-3). 

• Overtopping of coastal infrastructure at the hotel occurs, likely causing flooding to the 
guest areas. 

• The hotel is also at risk to increased flooding in the future due to SLR and during extreme 
storm events (see flood maps in Figure 6-3 and the Coastal Background Information 
Summary Report, CBCL 2022b). 

• There are large volumes of sargassum that have accumulated surrounding the resort. 
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Figure 7-1: Map of Coastal Cell 5 – Coconut Bay Resort 
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Figure 7-2: Photos of Coastal Cell 5 – Coconut Bay Resort 
 

 Selected Alternative – Perched Beach 
The perched beach concept includes the construction of a containment rock structure 
offshore of the hotel and backfilling a section of the beach with a fill layer and a sand layer 
on top to create a beach environment. The perched beach would provide a beach for 
touristic use at the resort, while significantly reducing erosion of the beach by holding the 
sand within a rock revetment. The perched beach will likely impact the surrounding beaches 
by disrupting the longshore sediment transport (shore parallel), however, the coastal 
analysis has indicated cross-shore transport (shore perpendicular) is the dominant sediment 
transport at the site. Accumulation of sand may also occur on the western side of the 
perched beach due to this disruption in sediment transport.  
 
The revetment protecting the perched beach would include a core, filter, and armour layer. 
The revetment was designed using the industry standard rock sizing described in the Rock 
Manual (CIRIA, 2007). The design conditions for the rock sizing are shown in Table 7-1. 
Further details on the design of the perched beach are included in included in the Concepts 
and Selected Alternatives Draft Report (CBCL 2022d). The design conditions were based on 



 

 211163.00RE05 | Coastal Stabilisation Solutions 62 
 

Category 4 water levels in 2090 and Category 4 hurricane wave conditions, as this is the 
largest category hurricane that has impacted the PSEPA site over the 150 years of hurricane 
records. The plan view and cross-section of the proposed perched beach is illustrated in 
Figure 7-3 and Figure 7-4, respectively. The drawing package for all schematic designs is 
shown in Appendix A. Further description on the perched beach including advantages and 
disadvantages is included in Section 2.6.3. 
 
Table 7-1: Nearshore designs conditions for proposed perched beach at Coconut 

Bay Beach Resort 
Parameter Value 
Category 4 Water Level, 2090 2.7 m 
Category 4 Hurricane Significant Wave Height (Hs) 1.6 m 
Category 4 Hurricane Peak Period (Tp) 11.3 s 

 

 
Figure 7-3: Plan view of proposed perched beach at Coconut Bay Beach Resort 
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Figure 7-4: Example cross-section of proposed perched beach at Coconut Bay Beach 

Resort 
 

 Additional Recommendations 
In addition to the design solution, several recommendations for the Coconut Bay Beach 
Resort have been developed based on information collected throughout the project. These 
recommendations include: 
• Due to the small setback of the resort amenities, it is recommended that retreat is 

considered in the long-term due to SLR. 
• Develop sargassum collection strategies that reduce the amount of sand collected during 

the process as this results in sand loss from the system. In addition, compaction of the 
soil due to machinery used can result in greater wave runup so the use of vehicles with 
low weight are recommended. 

• An in-depth analysis of the proposed perched at a detailed design stage would be 
required due to large footprint and potential alterations to the natural coastal system.  
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 Rapid Environmental and Social Impact Assessment 
 

Aspect /Description I L R Preferred Solution I L R 
Environmental  
The beach within this coastal cell has been severely modified with 
varied impact with respect to maintaining a sandy beach profile 
which is severely eroded along a substantive footprint, with 
augmentation due to seawalls and revetment. Severe erosion of 
the beach in front of the hotel has occurred, resulting in the 
decline of the remaining beach. 

4 4 16 The installation of a perched beach will 
significantly reduce erosion of the beach by 
holding the sand within a geotextile and rock 
revetment. 

1 3 3 

Severe recurring influx of sargassum 4 4 16 The perched beach will not be overrun with 
sargassum due to the protection the revetment 
provides. This could limit manual removal of 
sargassum at nearby beaches, which can destroy 
habitats and remove sand from the system. 
 
 

1 2 1 

Currently, the combined impact of ongoing erosion with the 
construction of the revetment at the hotel has limited natural 
coastal processes from occurring. 
 

1 5 4 The perched beach will disrupt natural coastal 
processes and may require the removal of 
marine habitats in the footprint of the structure.  

2 4 8 

Infrastructure 
Significant overtopping of coastal infrastructure at the hotel 
occurs, causing flooding to the guest areas.   

4 4 16 Installation of a perched beach will protect 
coastal assets of the hotel complex. 

1 2 1 

Potential failures of the existing coastal protection structure in 
this cell could lead to negative impacts on infrastructure and 
amenities due to the loss of a protective barrier against storm 
surge and flooding   
 

4 4 16 The installation of the perched beach structure at 
a higher elevation and with the revetment will 
help mitigate the effects of storm surge. 

1 2 1 

Archaeology and Heritage  
No known archaeological footprint in the cell 



 

 211163.00RE05 | Coastal Stabilisation Solutions 65 
 

Aspect /Description I L R Preferred Solution I L R 
Social and Gender 
Guests at the resort may have to travel large distances to go to a 
different beach due to minimal remaining beach front and severe 
sargassum influx. 

2 5 10 New recreational space created will benefit 
tourism stakeholders.  

1 2 1 

Health and Safety 
Hotel complex is in constant use by local tourism stakeholder 
stakeholders and tourists. 
  
 

3 5 15 Method statement will address communication 
with affected stakeholders, scheduling noisy work 
during off-peak hours, and using noise-reducing 
equipment to mitigate the impact of noise 
pollution. 

1 2 1 

Sargassum can be problematic during the process of decay 
releasing dangerous gases and toxic content. Sargassum is 
difficult to dispose of and as such it becomes a pollutant. This can 
lead to health and safety issues. 
 

4 4 16 The installation of the perched beach will prevent 
the accumulation of sargassum in the 
recreational area, thus significantly reducing the 
potential for negative health and safety issues. 

1 2 1 
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8   Coastal Cell 6 – Coconut Bay 
Beach 

 

 Site Summary 
It is CBCL's understanding that this beach section north of the Coconut Bay Beach Resort is 
operated by the hotel and used by hotel guests. This beach is a sandy beach that has a large 
setback available in most sections (Figure 8-1, Figure 8-2). A summary of the coastal 
conditions and coastal related issues include: 
• The beach has a natural coastal slope with signs of coastal erosion. 
• Existing palm trees at risk of collapse due to wave action and erosion. 
• Based on the site visit and satellite imagery, vegetated sand dunes that were likely 

constructed by the hotel to protect the beach area are present. 
• Due to the large accumulations of sargassum and the touristic use of the beach, 

mechanical removal of sargassum is used. Compaction of the beach caused by the weight 
of the truck is visible along the beach. The collection of sargassum could also cause some 
erosion due to sand be removed during the removal process of sargassum. 

• There are large volumes of sargassum that have been accumulated at the northern 
property limit. Based on satellite imagery, it appears these piles have resulted in die-off 
of natural vegetation. 
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Figure 8-1: Map of Coastal Cell 6 – Coconut Bay Beach 
 
 

 
Figure 8-2: Photos of Coastal Cell 6 – Coconut Bay Beach 
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 Selected Alternative – Vegetated Dunes 
The proposed vegetated dunes would involve sand nourishment to develop a dune with 
natural vegetation planted on top of the dune. The sand dunes would act as nourishment 
for the beaches after storm events. The plan view and the cross-section of the proposed 
sand dune is illustrated in Figure 8-3 and Figure 8-4, respectively. The drawing package for 
all schematic designs is shown in Appendix A. In Appendix B, recommendations on dune 
plantings for the PSEPA site are provided by local expert, Roger Graveson. 
 
The sand dunes will require the development of access points to the beaches to minimize 
trampling of the dunes and to encourage users to use the designated pathways. Examples 
of a boardwalk and pathway that can be used as access points are shown in Figure 4-7. In 
addition, regularly monitoring of the sand dunes, particularly post-storm events, should 
occur. Maintenance and nourishment of the dunes will likely need to be completed 
approximately every 5 to 10 years.  
 

 
Figure 8-3: Plan view of vegetated dunes at Coconut Bay Beach 
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Figure 8-4: Example cross-section of vegetated dunes at Coconut Bay Beach 
 

 Additional Recommendations 
In addition to the design solution, recommendations for Coconut Bay Beach have been 
developed based on information collected throughout the project. These recommendations 
include: 
• Develop sargassum collection strategies that reduce sand collected during process as 

this results in sand loss from the system. In addition, compaction of the soil due to 
machinery used can result in greater wave runup so the use of vehicles with low weight 
are recommended. 

• Continue to use large setback distances at this beach since space is available. 
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 Rapid Environmental and Social Impact Assessment 
 

Aspect /Description I L R Preferred Solution I L R 
Environmental  
Exposure to wave action and erosion has resulted in 
loss of natural vegetation line and sand dunes, 
reducing natural coastal defence. 
 
Influx of sargassum buries beach sand which affect 
the habitat and the biodiversity that it supports and 
with its volumes, exudes odours. The pile-up of 
excess sargassum has contributed to some die-off of 
pre-existing vegetation.  
 
Mechanical collection of sargassum has resulted in 
some erosion of the beach as sand is removed 
during the collection process. 
 

3 4 12 The design solution enhances coastal defence by enabling 
stability of the beachscape as a natural barrier to sand 
movement inland and storm surge. The sand dune may act as 
a barrier, preventing sargassum from accumulating landward 
of the dunes. 
 
The sand dunes would act as nourishment for the beach after 
storm events when erosion occurs. 
 
The preferred solution of vegetated dunes enhances the 
beach profile and reduces non-pedestrian access to the beach 
front and retains the natural vegetation line which is used by 
turtles for gauging safe sites for creating nests. In addition, 
vegetated dunes provide important habitat for a range of 
plant and animal species, including birds, insects, and small 
mammals. 
 

2 2 4 

Infrastructure 
The absence of vegetated dunes along the beach 
scape of this cell has led to negative impacts on 
infrastructure and amenities due to the lack of a 
protective barrier against storm surge and flooding. 
 

3 4 12 Development of the vegetated dunes will provide flood 
protection to infrastructure in the beach area  

2 2 4 

Archaeology and Heritage  
No known archaeological footprint in the cell 
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Aspect /Description I L R Preferred Solution I L R 
Social and Gender 
Wave action and erosion has led to the damage and 
loss of natural vegetational assemblages. 
Compaction of the sand and damage to beachscape 
by vehicular ingress while clearing sargassum has 
weakened the function of the existing vegetated 
sand dunes as a natural defence. 
 
This area is used exclusively for the guests of the 
hotel as an alternative sandy beach footprint to that 
directly in front of the hotel 
 

3 4 12 Vegetated dunes will reduce the impact of vehicular incursion 
on beachscape with access only by foot.  Mechanical 
clearance of sargassum to employ a method which does not 
lead to sand compaction and enables use of the beach 
footprint by guests and encourage the re-use of this potential 
natal shoreline by nesting turtles 

2 2 4 

Health and Safety 
Current exposure from the insufficient protection 
provided the previously constructed sand dunes 
landward side of the coastal cell vulnerable to 
flooding from extreme events. 

   The installation and vegetation of upgraded dunes in the cell 
area will help to alleviate access and safety issues associated 
with flooding.  
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9   Coastal Cell 8 – Savannes Bay 
Wharf 

 

 Site Summary 
Savannes Bay is an area in the north of the PSEPA area (Figure 9-1). There is limited 
development in this bay, with a fishing wharf being the main infrastructure in the coastal 
area (Figure 9-2). A summary of the coastal conditions and coastal related issues include: 
• The bay comprises mangrove forest, sea grass beds and coral reefs which are all utilised 

for subsistence-based activities by adjacent communities. 
• The wharf is approximately 90 meters long, and hosts about 20 fishing vessels Sea moss 

farming (mariculture) is setup in the bay and is mostly done in shallow areas of less than 
3m depth. 

• Due to the natural shape of the bay and the vegetation, there is little wave action in 
Savannes Bay. 

• The wharf is low lying and could be susceptible to flooding with SLR and extreme events. 
• Due to the low density of infrastructure here, there are few other coastal risks to 

infrastructure. 
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Figure 9-1: Map of Coastal Cell 8 – Savannes Bay Wharf 
 

 
Figure 9-2: Photos of Coastal Cell 8 – Savannes Bay Wharf 
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 Selected Alternative – Raised Wharf and 
Extension 

Due to rising sea levels as a result of climate change, it is recommended to increase the wharf 
elevation. Therefore, the proposed option for the Savannes Bay Wharf includes the 
reconstruction of a timber wharf with an elevation of 1.4m (raising the wharf 0.6m to account 
for SLR). The redesign also includes extending the length by 22m so that there is more space 
for berthing and a growing fishing industry. The cross-section and the plan view of the 
proposed sand dune is illustrated in Figure 9-3 and Figure 9-4, respectively. The drawing 
package for all schematic designs is shown in Appendix A. 
 

Figure 9-3: Plan view of wharf design at Savannes Bay Wharf 
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Figure 9-4: Example cross-section of wharf design at Savannes Bay Wharf 
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 Rapid Environmental and Social Impact Assessment 
 

Aspect /Description I L R Preferred Solution I L R 
Environmental  
The current elevation of the timber wharf can result in 
flooding of the wharf. Damage due to wharf, could result 
in littering of damaged wharf materials, which would have 
a negative impact on surrounding environment. 

3 4 12 Raising the elevation of the timber wharf and 
reconstructing it will lower the risk of flooding and 
subsequently lower the risk of damage to the wharf. 

1 2 2 

Infrastructure 
Existing timber wharf is low which leaves it vulnerable to 
SLR, flooding and extreme events. 
 

4 5 20 Reconstruction of existing timber wharf to increase 
elevation will help to mitigate against the effects of rising 
sea levels.  

1 2 2 

Archaeology and Heritage 
No known archaeological footprint in the cell 
Social and Gender 
Though the area is not yet densely populated, there are 
plans proposed for development in the hinterland of 
Savannes Bay. Uncontrolled hillside cuttings may present 
potential sources of sediment and material loss into 
Savannes Bay 
  
This activity may exacerbate any potential noise and 
vibration impact of the wharf construction activities may 
have on the community 
 
The existing wharf is a site of economic activity through 
the fishing industry as Savannes Bay is a major fish 
landing site. 
 

4 4 16 The method statement will address communication with 
affected stakeholders, scheduling noisy work during off-
peak hours, and using noise-reducing equipment to 
mitigate the impact of noise pollution. 
 
A wharf of increased elevation and size will have positive 
impacts to users of the wharf including fisherfolk and 
those working in mariculture. This expansion of the 
wharf will add capacity for growth of economic activity.  

1 2 2 

Health and Safety 
See above     See above    
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10  Low-Density Coastal Cells 
This chapter describes the coastal cells that are mostly natural and/ or do not require coastal 
protection works. A summary for each site is included along with recommendations on how 
to preserve the coastal and ecological value of these areas. 
 

 Moule à Chique 
10.1.1 Site Summary 
The Moule à Chique promontory, south of the town of Vieux Fort is a mix of private and 
crown lands and geologically, is one of the oldest volcanic outcrops of the island. The rock is 
competent i.e. with low grade weathering and creates a steep interface with the sea and is 
highly exposed to wave action (Figure 10-1). Further details on the area can be found in the 
environmental assessment included in the Concepts and Selected Alternatives Draft Report 
(CBCL 2022d). 
 

 
Figure 10-1: Moule à Chique summit 
 
 

10.1.2 Recommendations 
To preserve the coastal value and prevent future coastal hazards, these recommendations 
for Moule à Chique include: 
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• Continue to use large setback distances for any new development due to high wave 
exposure and prevent future flooding, considering SLR.  

• Ensure monitoring takes places in a regular basis to assess seasonal, yearly, and mid- to 
long-term changes, and collect information for future planning. 

• Prevent untreated sewage discharges from infrastructure built in this area due to 
negative impacts on water quality and subsequently coral reefs and marine vegetation. 

 

 Ma Kôté Mangrove 
10.2.1 Site Summary 
The Ma Kôté Mangrove is the largest contiguous wetland area in Saint Lucia covering 40 ha, 
and is the largest of 14 wetlands on island representing 20% of the total mangrove area in 
Saint Lucia (Portecop and Benito-Espinal 1985). This mangrove for within PSEPA are the 
largest for Saint Lucia. They provide feeding and nesting grounds and provide terrestrial and 
coastal ecosystem services to the surrounding communities. 
 
The Ma Kôté is a basin mangrove with intermittent fresh and brackish water pools, mudflats 
and the Aupicon River, which runs through it. It acts as a sediment retardant especially during 
the rainy season, where the mangrove root-network sequesters sediment and other debris 
from runoff via small streams and gullies that run along the Aupicon to Beanfield section of 
the Vieux Fort–Castries Highway and holds this fine sediment back from the beachscape and 
coral reefs. The mangrove is also a haven for several migratory, regional and local birds, 
brackish water fish, crabs and other marine species and supplies nutrients to nearby 
ecosystems such as coral reefs and seagrasses. 
 
Threats to these important mangrove plant species are habitat alterations due to either 
extreme droughts or excessive rainfall which lead to changes in water quality and hydrology 
within parts of the mangrove, leading to large scale dying off the trees. From 2014, there was 
a considerable dieback within the mangrove (12 ha) in 2 phases: to the north and a sizable 
area to the east. In 2016 Caribbean Public Health Agency (CARPHA) completed a snapshot 
biophysical assessment of the north-eastern zone. 
  
Further details on the area can be found in the environmental assessment included in the 
Concepts and Selected Alternatives Draft Report (CBCL 2022d). 
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Figure 10-2: Ma Kôté Mangrove 
 

10.2.2 Recommendations 
To protect the Ma Kôté mangroves from environmental degradation, these 
recommendations are included: 
• Continue to use practices and guidance presented in the Ma Kôté Management Plan 

(2017) developed by PSEPA  
• Clear freshwater channels into the mangrove of sediment to increase flushing capacity 

of mangrove 
• Restrict or limit use of mangroves for charcoal production 
• Clear debris from tidal inlet manually to allow for ebb-flow flushing of the mangrove 
• Limit contaminated runoff and pollutants from entering the mangrove by developing 

treatment practices 
• Restrict trash and debris from being disposed in the mangrove forest 
• Ensure monitoring takes places in a regular basis to assess seasonal, yearly and mid- to 

long-term changes 
 

 Marias Islands 
10.3.1 Site Summary 
The twin islands of Maria Major (10.1 ha) and Maria Minor (1.6 ha) together make up the 
Maria Islands Nature Reserve (declared in 1982) which is located about 1 km from the 
mainland, at Vieux Fort. The nature reserve is managed by the SLNT which conducts tours 
from September to April. Of all national protected areas, Maria Major contains most 
biodiversity of global importance. Saint Lucia has more endemic reptile species than any 
other island state in the Eastern Caribbean, and Maria Major (which has 63% of all Saint 
Lucia's endemic reptiles) has by itself more endemic reptile species than two-thirds of any of 
the other Eastern Caribbean state (Durrell Wildlife Conservation Trust). 
 
The Marias Islands are exposed to high wave energy due to their location in PSEPA. the Maria 
Islands also provide protection by blocking waves and creating a shadow zone behind the 
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islands. Waves diffract around the islands, which results in a dissipation of energy. This 
natural coastal protection highlights the importance of the Marias Islands in PSEPA. Further 
details on the area can be found in the environmental assessment included in the Concepts 
and Selected Alternatives Draft Report (CBCL 2022d). 
 

 
Figure 10-3: (left) Maria Major; (right) Maria Minor. 

(Photo: Matthew Morton, Durrell Wildlife Conservation Trust. Source: Saint 
Lucia National Trust presentation on PSEPA) 

 

10.3.2 Recommendations 
To preserve the Marias Islands from coastal and environmental hazards, the following 
recommendations include: 
• Leave the area as undeveloped as possible to allow natural coastal and biological 

processes to occur 
• Ensure monitoring takes places in a regular basis to assess seasonal, yearly and mid- to 

long-term changes 
 



 

 211163.00RE05 | Coastal Stabilisation Solutions 81 
 

11  Construction Execution 
Strategies 

Construction strategies for each of the design solutions have been developed to outline the 
recommended steps for implementation of the designs. For designs that are the same (i.e., 
the vegetated dunes), only one construction strategy was outlined because a similar 
strategy would apply for all solutions that are the same. The construction strategies 
included in this document are: 
•  Vegetated Dunes 
• Revetment 
• Perched Beach 
 
All construction executions strategies are included in Appendix C.  
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12  Closing 
 
This Final Coastal Stabilisation Solutions Report was completed to support the Coastal 
Stabilisation Study for Pointe Sable Environmental Protection Area. The study focuses on 
describing the recommended schematic design solutions for coastal protection at the PSEPA 
site, the execution strategies for these solutions, and recommended coastal management 
approaches. The appendices included present the Schematic Design Drawings, the PSEPA 
Sand Dune Revegetation, and Construction & Execution Strategies.   
 

 Limitations 
This report has been prepared based on a specific scope of work, and it should be read in its 
entirety. The findings and recommendations are based on information collected to date at 
the time of writing, and on simplified mathematical formulations of complex dynamic natural 
processes. While the modelling and design effort incorporated as much relevant data as 
possible within the study schedule and budget, uncertainties associated with data gaps and 
modelling approximations are inherent to this type of study. Results should be interpreted 
with caution and actual conditions encountered in the future may vary from predictions. The 
results presented herein are best used for the purposes of comparing options. We 
recommend that results be revisited by the Saint Lucia National Trust as new information 
becomes available.  
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 Closing 
We trust this Concepts and Final Coastal Stabilisation Solutions Report delivers a clear 
overview of the work completed for Phase 4 of the Coastal Stabilisation Study and the 
general project for Pointe Sable Environmental Protection Area, including the methodology 
for design, the recommended schematic designs for each coastal cell, coastal management 
strategies including recommended setback distances, and construction strategies.  
 
Please do not hesitate to reach out to us for further clarification or additional information 
on the contents of this report.  
 
 
Prepared by: 
 
 
 
Gabby Mauti, M.A.Sc. 
Coastal Engineer  
Direct: 1-902-421-7241, Ext. 2673 
E-Mail: gmauti@cbcl.ca  

 

Reviewed by: 
 
 
 
Amaury Camarena, P. Eng., M.Sc. 
Senior Coastal Engineer – Project Manager 
Direct: 1-902-421-7241 Ext. 4702 
E-Mail: acamarena@cbcl.ca 

 
 
This document was prepared for the party indicated herein. The material and information in the document reflects CBCL 
Limited’s opinion and best judgment based on the information available at the time of preparation. Any use of this document 
or reliance on its content by third parties is the responsibility of the third party. CBCL Limited accepts no responsibility for any 
damages suffered as a result of third party use of this document. 

 
 
 

mailto:gmauti@cbcl.ca
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PSEPA Sand Dune Revegetation Memo 
 
Information from prior revegetation projects is provided in the following documents: 
 
Revegetation and Sand Dune Rehabilitation of PSEPA Coast. Consultant Ecologist Roger 
Graveson, August 2018. Submitted to: Saint Lucia National Trust.  

This initiative was undertaken under a project executed by the Caribbean 
Community Climate Chance Centre (CCCCC), with co-financing from the Federal 
Republic of Germany through the German Development Bank (KFW) toward the cost 
of the increasing the resilience to Climate Change and Natural Hazards, and 
reducing the rate of coastal erosion for 'Pigeon Island National Landmark (PINL) and 
Pointe Sable Environmental Protection Area (PSEPA) through Beach Stabilization, 
Restoration & Enhancement in Saint Lucia 

 
“Rehabilitation of Sandy Beach through Revegetation and Sand Dune Restoration” 

The project was funded by the Caribbean Biodiversity Fund (CBF), co-financed by the 
International Climate Initiative (IKI) of the German Federal Ministry for Environment, 
Nature Conservation, and Nuclear Safety through KfW. The project execution agency 
was the Saint Lucia National Trust. Consultant Melvin Smith 2021/2022. 

Once the sand dune is created there is an immediate danger of the height being reduced 
by wind erosion (see Figure 1 and Figure 2). Winds almost always blow in from the Atlantic 
sea and are often strong on exposed beaches. This erosion could be prevented by placing a 
biodegradable geotextile over the top of the dune. However, it would have to be 
determined if the geotextile is biodegradable in saline conditions. In addition, the 
windward upper slope and top of the dune would need to be immediately planted with 
rooting branches of salt-tolerant pioneer herbaceous species. Alternatively pioneer species 
could be planted without the biodegradable geotextile. It would make sense to create the 
dune section by section to enable immediate stabilization methods to be undertaken 
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Figure 1: Sand dune created, Sandy Beach mid-May 2018 
 

 
Figure 2: Sand dune 6 weeks later. Pioneer species cover. Reduction in dune height. 
 
The sand dune will be impacted by salt spray. Strong winds and periods of drought even 
during the rainy season. It is a harsh environment and very few native species can survive 
in these conditions. 
 
The dunes will be naturally covered in two to three months by pioneer species already 
growing on the beach. These are mainly fast-spreading herbaceous plants with rooting 
trailing stems. The dominant species here is Canavalia rosea, (sea bean), a trailing and 
climbing vine. It forms a thick carpet over large areas of loose sand. 
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Less common here (but more common island-wide) is Ipomoea pes-caprae, (patat bòd 
lanmè). It forms a thinner carpet over the loose sand. 
 
The most pioneering species is the grass Sporobolus virginicus which reaches closest to the 
sea. 
 
To stabilize the sand dune rooting stems of primarily Canavalia maritima sea bean and 
closest to the sea Sporobolus virginicus, should be hand planted immediately after dune 
creation. Areas to protect are the upper slope facing the sea and the top. A 20 to 30 
percent cover would help reduce wind erosion. Stems can readily be culled from existing 
growth on PSEPA without detrimental effect. 
 
The natural arborescent vegetation that grows closest to the sea is sea grape (see Figure 3). 
The sea grape thicket need to be planted . Although Sophora tomentosa also grows in 
these conditions, it is difficult to propagate in large numbers and is much less common. 
Seagrape seedlings can readily be collected in PSEPA and grown in a nursery for 3 to 4 
months at which point they are transplanted. 
 
Sea grape seedlings should be planted at 2 m intervals on top of the sand dune once the 
pioneer species have covered the dune. The cover helps keep moisture in the soil. In case 
not all  plants survive the harsh conditions on top of the dune a second row should be 
planted half way down the leeward slope again at 2 m intervals but spaced betweeen the 
plants on the top. 
 
Time co-ordination is essential. Seedlings need to be potted about 3 months before 
transplanting. They need to be planted during the wets season July to November. The sand 
dune should be covered by pioneer vegetation before planting sea grape. Sample timing is 
shown below in . 
 
Table 1: Sample Timing 

Revegetation Stage Date 
Sea grape seedling potting April 
Sand dune creation June 
Pioneer planting, seabean and Sporobolus grass June 
Pioneer establishment July/August 
Seagrape transplanting August/September 

 
Each meter of sand dune requires 1 sea grape seedling. 
 
Probably sand dune creation will best be done in sections over a period of several years. 
Signage and maybe simple fencing such as rope to stop trampling. 
 
Local council/hotel gardeners must be instructed to keep off the dune area. 
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Aliens species Terminalia catappa. Cordia obliqua  and Morinda citrifolia must be removed 
from the dunes if they start to grow. 
 

 
Figure 3: Natural sea grape thicket at Bruceville with pioneer species growing closer 

to the sea 
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PART 1- GENERAL 

1.1 WORK INCLUDED   

.1 This section specifies requirements for the construction of a sand dune with vegetation plantings. 
Work includes the supply and placement of pioneer species where indicated on the Project 
Drawings. 

.2 The requirements and descriptions outlined below are representative for Schematic Design level 
and should be revaluated and updated as required once the designs have been developed to a 
detailed design stage.  

1.2 QUALITY CONTROL    

.1 Obtain approval of plant material prior to planting. 

.2 Acceptance of plant material does not prevent rejection, after planting operations, as a result of 
damage during planting or failure of growth. 

1.3 QUALITY ASSURANCE    

.1 Plant selection and planting instruction for establishment of vegetation over dune area is to be 
conducted under the guidance of landscape horticulturist, journeyperson or landscape industry 
certified technician specializing in beach plantings. 

.2 Maintenance staff to be supervised under the same individual. 

1.4 COLLECTION, STORAGE, AND PROPAGATION OF PLANT MATERIALS 

.1 Sporobolus virginicus and Canavalia maritima, two sand dune pioneering species, can be collected 
for transplant from Sandy Beach the day of transplantation or the day before. Rooting stems of 
approximately 10 to 20 cm in length can be harvested without harm. 

.2 Sea grape seedlings can be collected from Sandy Beach or on the other side of the Vieux Fort–
Castries Highway. The plants should be planted in growing bags in a nursery using local sandy soil 
and watered regularly. They should be ready in about 3 months for transplanting. The collection of 
these seedling should take place in February or March. This methodology has already been 
successfully employed on Sandy Beach in two SLNT-sponsored projects. 

.3 Protect plants from excessive heat, wind, and sun as follows: 

.1 For pots and containers, maintain moisture level in containers. 

.2 For bare root plant material, preserve moisture around roots by heeling-in or burying roots 
in approved moisture-retaining medium and watering to full depth of root zone. 

1.5 SAMPLES   

.1 Submit samples when requested and in the amount requested by the Consultant. 
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1.6 ESTABLISHMENT PERIOD  

.1 Establishment Period is the time between when the plant material is installed and the Acceptance 
Date, as defined herein. 

.2 Maintenance, during the Establishment Period, through continual care and accepted horticultural 
practices, as well as rectifying any defects that become apparent in the Work, under normal use, 
shall reflect healthy, vigorously growing plant material in those areas indicated in the Contract 
Documents. 

1.7 ACCEPTANCE   

.1 Plant material will be accepted after planting operation is completed, provided that: 

.1 Plant material has been installed according to industry-accepted standards. 

.2 Plant material exhibits healthy, vigorous growth as exhibited in leaf, bud and shoot 
development, as determined by the landscape horticulturist, journeyperson or landscape 
industry certified technician. 

.3 Is free from disease, insects, and fungal organisms, as determined by the landscape 
horticulturist, journeyperson or landscape industry certified technician.  

.2 The Acceptance Date for material installed as recommended by the landscape horticulturist, 
journeyperson or landscape industry certified technician specializing in beach plantings. 

.3 Notwithstanding the above subsections, the Owner can provide early acceptance of the plant 
material at any time of their choosing. Should the Owner elect to accept the plant material early, 
the warranty period for this plant material will begin from this date of early acceptance. 

PART 2- PRODUCTS 

2.1 SAND 

.1 Imported material. 

.2 Median diameter of 0.22 – 0.35 mm. 

2.2 GEOTEXTILE 

.1 Biodegradable synthetic filter fabric. 

2.3 PLANT MATERIALS - GENERAL    

.1 Plant material: free of disease, insects, defects, or injuries and structurally sound with strong 
fibrous root system, and root pruned regularly. 

.2 Non-native species not acceptable unless otherwise specified. 

.3 Substitution to plant materials: not permitted unless otherwise approved. 
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2.4 WATER   

.1 Free of impurities that would inhibit plant growth. 

2.5 FLAGGING TAPE   

.1 Fluorescent, colour choice optional. 

PART 3 – EXECUTION 

3.1 SAND DUNE CONSTRUCTION 

.1 Place and compact sand material to lines, grades and dimensions indicated on the plan. 

.2 Secure geotextile overtop the sand dune. 

3.2 PLANTING - GENERAL 

.1 Planting must occur in May or June for plant establishment.  

.2 Confirm allowable time window for planting with site superintendent. 

3.3 SEAGRAPE PLANTING 

.1 Hand plant Canavalia maritima on landside of the dune. 

.2 Hand plant Sporobolus virginicus on seaside of the dune. 

.3 Once substantial rains have occurred (typically by June), plant sea grape seedlings at 3 m 
intervals on top of the sand dune. 

3.4 PLANT MAINTENANCE DURING WARRANTY PERIOD 

.1 This maintenance will be the sole source of maintenance of the work during this period and is 
wholly the Contractor’s responsibility.  

.2 From time of acceptance to end of warranty period, perform following maintenance operations: 

.1 Water to maintain soil moisture conditions for optimum growth and health of plant material 
without causing erosion. 

.2 Re-form damaged watering saucers. 

.3 Remove weeds and alien species Terminalia catappa, Cordia obliqua, and Morinda citrifolia 
when growth occurs 

.4 Cultivate monthly to keep top layer of soil friable. 

.5 Remove and replace dead plants and plants not in healthy growing condition. Make 
replacements in same manner as specified for original plantings. 

.6 Notify the Consultant when warranty period is completed to arrange inspection and 
transfer of maintenance responsibility to Owner. 
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3.5 ACCEPTANCE 

.1 Areas will be accepted by the Consultant at the end of the maintenance period provided that: 

.1 A minimum of 30% of plantings are properly established. 

.2 Area is free of bare and dead spots. 

3.6 CLEAN UP 

.1 Remove surplus materials at completion of the Work. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 DESCRIPTION 

.1 This section provides recommendations for construction of revetments consisting of component 
layers, including armour stone, filter stone, and core stone to the dimensions indicated on the 
Project Drawings. 

.2 The requirements and descriptions outlined below are representative for Schematic Design level 
and should be revaluated and updated as required once the designs have been developed to a 
detailed design stage.  

1.2 STONE GRADATION TEST REQUIREMENTS 

.1 Armour Stone: 
.1 Arrange and pay for two (2) Quality Assurance gradation tests to be conducted by an 

independent third-party testing provider for the armour stone throughout the scheduled 
work, unless gradation test results or observations of stone materials indicate additional 
gradation tests are required. 

.2 Arrange and pay for a representative of the third-party testing company to randomly select 
a representative sample of stone equal to at least 30 times the median stone weight for 
the stone classification being sampled. The total sample must be accurately weighed to 
within 1%. Each individual stone in the sample will then be measured along three mutually 
perpendicular axes (dimensions a, b and c) and the measurements recorded. Individual stone 
weights will then be initially estimated based on the measured volume (i.e., measured 
volume = a x b x c) multiplied by the saturated surface dry (SSD) stone density for that 
stone type. The individual initial estimated weights will then be "adjusted" by an adjustment 
factor equal to the ratio of the actual total sample weight divided by the sum of the 
individual initial estimated weights. The resulting "adjusted" stone weights will be used to 
assemble a gradation curve for the sample. Alternatively, the Contractor may elect to 
weigh every stone in the sample, in which case the gradation curves will be assembled 
using the actual measured stone weights. 

.2 Filter Stone: 
.1 Arrange and pay for one (1) Quality Assurance gradation test to be conducted by a third-

party testing provider that is arranged and paid for by the Contractor for the filter stone 
throughout the scheduled work, unless gradation test results or observations of stone 
materials indicate additional gradation tests are required. 

.2 Undertake Quality Assurance gradation tests for filter stone with a minimum sample size 
of at least 50 pieces. Alternative methods may be considered, subject to approval by the 
Consultant. 

.3 Provide all equipment required to gather samples. The third-party testing facility will 
measure/weigh each individual stone. Methods used to weigh each individual stone must be 
accurate to ±5 kg for stones larger than 50 kg, and to ±0.5 kg for stones smaller than 50 kg. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Rock Material: 
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.1 Test all rock materials and have approved by the Consultant prior to installation in the 
work. 

.2 All rock materials to be free from cracks, seams and other defects which may impair 
durability. 

.3 Armour stone and Filter stone to meet the following requirements:  
.1 Specific Gravity minimum 2.65 and absorption maximum 2.0%.  
.2 Slate, sandstone, shale, and stone containing mica not acceptable for filter stone 
or armour stone. 

.4 Actual Specific Gravity and absorption will be determined by testing selected samples of 
material being incorporated into the works.  Materials with a specific gravity less than 
required minimum specified above or an absorption rate in excess of 2% will be rejected. 

.2 Armour Stone: 
.1 Armour stone to be angular in shape, with the ratio of maximum to minimum dimensions 

(aspect ratio) not exceeding 2.0. 
.2 Armour stone class designation ‘1 tonne to 3 tonne to conform to 2 tonne median weight 

and: 
.1  No more than 5% must be less than 700 kg. 
.2 No more than 10% must be less than 1000 kg. 
.3  No less than 70% must be less than 3,000 kg. 
.4  No less than 97% must be less than 4,500 kg. 

.3 Armour stones outside of the specified ranges may be acceptable for use at the 
discretion of the Consultant. 

.3 Filter Stone: 
.1 Filter stone to be angular in shape, with the ratio of maximum to minimum dimensions 
(aspect ratio) not exceeding 2.0. 
.2 Filter stone to conform to 60 to 300 kg Class designation, 180 kg Median weight and: 

.1 No more than 2% must be less than 30 kg. 

.2 No more than 10% must be less than 60 kg. 

.3 No less than 70% must be less than 300 kg. 

.4 No less than 97% must be less than 450 kg. 

.4 Core Stone: 
.1 Pit run or quarried material rough and angular in shape requiring approval by the 

approved on-site construction supervisor prior to being used in the work. 
.2 Material not to contain organic matter, frozen lumps, sod, roots, logs, stumps or any other 

objectionable matter. 
.3 Material to be screened, if required, to allow for no fines or stones less than 0.2 kg are 

placed in the work. 
.4 Material to be blended so that a homogeneous mix of smaller and larger sizes within the 

approved range is attained. 

PART 3 - EXECUTION 

3.1 EXISTING STONE REMOVAL 

.1 Removal of existing armour stone should be completed before construction.  

.2 Existing armour stone can be redistributed in newly constructed revetment following the 
suggested grading distributions.  

3.2 TOE PROTECTION 
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.1 Provide toe protection by keying in armour stone up to 1.8 m into beach as indicated on drawings.  

.2 Do not extend excavation for toe-in more than 10 m before placing armour stone. 

.3 Tolerance: surface of bearing layer to be within 400 mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 500 mm. 

3.3 CORE STONE 

.1 Do not place core stone until bottom area has been accepted by the approved on-site 
construction supervisor. 

.2 Do not place material under poor weather conditions. Place immediately prior to planned 
placement of filter stone. 

.3 Place core material to lines, grades and dimensions indicated on the plan. 

.4 Place material on clean harbour bottom to specified grades, and after the removal of kelp, debris, 
etc. 

.5 Execute work in such a manner to protect core material from storm wave action or tidal erosion 
damage. Replace material lost due to storm or erosion damage at no additional cost to the 
Contract. 

.6 Do not extend core stone material for the revetment more than 10 m beyond filter stone 
protection. 

.7 Core stone material may be placed by end dumping. However, note that due to the side slopes of 
the revetment that mechanical placing of the core will be necessary to produce the slopes and 
shapes required. 

.8 Grades, lines, dimensions, slope and quantity of core, to be reviewed and approved by the 
approved on-site construction supervisor before proceeding with overlaying filter layer. 

.9 Tolerance: surface of bearing layer to be within 100 mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 100 mm. 

3.4 FILTER STONE 

.1 Place filter layer material to lines, grades and dimensions indicated on the plans. 

.2 Place filter layer material in two (2) layers as shown on plans. 

.3 Place filter stone using mechanical means to the lines, grades and dimensions shown on the 
plans. Do not dump filter units into place. Commence placement at toe of slope and proceed up 
the slope towards the crest. Place filter stone so that it is stable, secure on slope and supported 
by units below. Control placement of filter stone so it produces a uniform and continuous cover 
over the underlying layer. 

.4 Replace filter stone units broken or damaged during placement. Remove damaged units from the 
work. Provide replacements and removals at no additional cost to the Contract. 

.5 Have grades, lines, dimensions, slopes and quantity of filter stone reviewed and approved by the 
approved on-site construction supervisor before proceeding with the overlying armour layer. 
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.6 Tolerance: surface of bearing layer to be within 300 mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 300 mm. 

3.5 ARMOUR STONE 

.1 Place as shown on the plan to the lines, grades and dimensions shown on the plan. 

.2 Place each armour stone individually using mechanical means to the lines, grades and 
dimensions shown on the plans. Do not dump armour units into place. Place each unit so that it is 
stable and secure on slope and supported by units below.  Control placement of armour units so 
as to produce a uniform and continuous cover. 

.3 Replace armour stone units broken or damaged during placement. Damaged units to be removed 
from the work and will not be paid for. 

.4 Have grades, lines, dimensions, slopes and quantity of filter stone reviewed and approved by the 
approved on-site construction supervisor before proceeding with the overlying armour layer. 

.5 Tolerance: surface of bearing layer to be within 400 mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 500 mm. 

3.6 PROTECTION 

.1 Take into account anticipated weather conditions and degree of exposure of site and tidal 
conditions in setting requirements for protection. 

.2 The work site is subject to water level variations due to tidal action. 

.3 Replace any stone lost due to storms, tidal erosion or by own activities. 

.4 Schedule and carry out construction so that each phase of work is not left exposed longer than 
necessary. 

.5 Record the progress of placement of core and stone daily and provide weekly reports to the 
Consultant. Replacement of material lost due to storm wave action or tidal erosion damage will be 
based on daily journal of work progress and is considered incidental to the work. 

END OF SECTION 
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PART 1 -  GENERAL 

1.1 DESCRIPTION 

.1 This section provides recommendations for construction of rock based perched beaches 
consisting of component layers, including armour stone, filter stone, and sand fill to the 
dimensions indicated on the Project Drawings. 

.2 The requirements and descriptions outlined below are representative for Schematic Design level 
and should be revaluated and updated as required once the designs have been developed to a 
detailed design stage.  

1.2 STONE GRADATION TEST REQUIREMENTS 

.1 Armour Stone: 
.1 Arrange and pay for two (2) Quality Assurance gradation tests to be conducted by an 

independent third-party testing provider for the armour stone throughout the scheduled 
work, unless gradation test results or observations of stone materials indicate additional 
gradation tests are required. 

.2 Arrange and pay for a representative of the third-party testing company to randomly select 
a representative sample of stone equal to at least 30 times the median stone weight for 
the stone classification being sampled. The total sample must be accurately weighed to 
within 1%. Each individual stone in the sample will then be measured along three mutually 
perpendicular axes (dimensions a, b and c) and the measurements recorded. Individual stone 
weights will then be initially estimated based on the measured volume (i.e., measured 
volume = a x b x c) multiplied by the saturated surface dry (SSD) stone density for that 
stone type. The individual initial estimated weights will then be "adjusted" by an adjustment 
factor equal to the ratio of the actual total sample weight divided by the sum of the 
individual initial estimated weights. The resulting "adjusted" stone weights will be used to 
assemble a gradation curve for the sample. Alternatively, the Contractor may elect to 
weigh every stone in the sample, in which case the gradation curves will be assembled 
using the actual measured stone weights. 

.2 Filter Stone: 
.1 Arrange and pay for one (1) Quality Assurance gradation test to be conducted by a third-

party testing provider that is arranged and paid for by the Contractor for the filter stone 
throughout the scheduled work, unless gradation test results or observations of stone 
materials indicate additional gradation tests are required. 

.2 Alternative methods may be considered, subject to approval by the Consultant. 

.3 Provide all equipment required to gather samples. The third-party testing facility will 
measure/weigh each individual stone. Methods used to weigh each individual stone must be 
accurate to ±5 kg for stones larger than 50 kg, and to ±0.5 kg for stones smaller than 50 kg. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

.1 Rock Material: 
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.1 Test all rock materials and have approved by the Consultant prior to installation in the 
work. 

.2 All rock materials to be free from cracks, seams and other defects which may impair 
durability. 

.3 Armour stone and Filter stone to meet the following requirements:  
.1 Specific Gravity minimum 2.65 and absorption maximum 2.0%.  
.2 Slate, sandstone, shale, and stone containing mica not acceptable for filter stone 
or armour stone. 

.4 Actual Specific Gravity and absorption will be determined by testing selected samples of 
material being incorporated into the works.  Materials with a specific gravity less than 
required minimum specified above or an absorption rate in excess of 2% will be rejected. 

.2 Armour Stone: 
.1 Armour stone to be angular in shape, with the ratio of maximum to minimum dimensions 

(aspect ratio) not exceeding 2.0. 
.2 Armour stone class designation ‘1 tonne to 3 tonne to conform to 2 tonne median weight 

and: 
.1  No more than 5% must be less than 700 kg. 
.2 No more than 10% must be less than 1000 kg. 
.3  No less than 70% must be less than 3,000 kg. 
.4  No less than 97% must be less than 4,500 kg. 

.3 Armour stones outside of the specified ranges may be acceptable for use at the 
discretion of the Consultant. 

.3 Filter Stone: 
.1 Filter stone to be angular in shape, with the ratio of maximum to minimum dimensions 
(aspect ratio) not exceeding 2.0. 
.2 Filter stone to conform to 60 to 300kg Class designation, 180 kg Median weight and: 

.1 No more than 2% must be less than 30 kg. 

.2 No more than 10% must be less than 60 kg. 

.3 No less than 70% must be less than 300 kg. 

.4 No less than 97% must be less than 450 kg. 

.4 Core Stone: 
.1 Pit run or quarried material rough and angular in shape requiring approval by the 

approved on-site construction supervisor prior to being used in the work. 
.2 Material not to contain organic matter, frozen lumps, sod, roots, logs, stumps or any other 

objectionable matter. 
.3 Material to be screened, if required, to allow for no fines or stones less than 0.2 kg are 

placed in the work. 
.4 Material to be blended so that a homogeneous mix of smaller and larger sizes within the 

approved range is attained. 

.5 Sand:  
.1 Imported material. 
.2 Median diameter of 0.22 - 0.35 mm. 

 

.6 Fill:  
.1 Material obtained from locations outside area to be graded and required for construction 

of fill areas or for other portions of Work. 
.2 Free from: stumps, trees, roots, sod, organics; rocks, boulders, and masonry larger than 

200 mm in any dimension; and other deleterious materials. 
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PART 3 - EXECUTION 

3.1 OVERALL EXECUTION PLAN1 

.1 Overall, execution includes starting with placement of core stone from vehicle accessible beach 
area.  

.2 10 m sections will be constructed. Following placement of core stone, the filter layer should be 
constructed.  

.3 Following the filter layer, the armour stone and toe protection should be constructed.  

.4 Once this is complete, the construction of the next section can begin. This process will repeat 
itself until the revetment is constructed.  

.5 Dewatering is to be completed once the revetment is constructed.  

.6 Following dewatering, the fill material and sand material will be placed.  

3.2 CORE STONE 

.1 Do not place core stone until bottom area has been accepted by the on-site construction 
supervisor. 

.2 Do not place material under poor weather conditions. Place immediately prior to planned 
placement of filter stone. 

.3 Place core material to lines, grades and dimensions indicated on the plan. 

.4 Place material on clean harbour bottom to specified grades, and after the removal of kelp, debris, 
etc. 

.5 Execute work in such a manner to protect core material from storm wave action or tidal erosion 
damage.  Replace material lost due to storm or erosion damage at no additional cost to the 
Contract. 

.6 Do not extend core stone material for the revetment more than 10 metres beyond filter stone 
protection. 

.7 Core stone material may be placed by end dumping. However, note that due to the side slopes of 
the revetment that mechanical placing of the core will be necessary to produce the slopes and 
shapes required. 

.8 Grades, lines, dimensions, slope and quantity of core, to be reviewed and approved by the on-
site construction supervisor before proceeding with overlaying filter layer. 

.9 Tolerance: surface of bearing layer to be within 100mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 100mm. 

 

 
1 This is the overall execution plan. Details on the placement of individual materials is described in the following sections.  
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3.3 FILTER STONE 

.1 Place filter layer material to lines, grades and dimensions indicated on the plans. 

.2 Place filter layer material in two (2) layers as shown on plans. 

.3 Place filter stone using mechanical means to the lines, grades and dimensions shown on the 
plans. Do not dump filter units into place. Commence placement at toe of slope and proceed up 
the slope towards the crest. Place filter stone so that it is stable, secure on slope and supported 
by units below. Control placement of filter stone so it produces a uniform and continuous cover 
over the underlying layer. 

.4 Replace filter stone units broken or damaged during placement. Remove damaged units from the 
work. Provide replacements and removals at no additional cost to the Contract. 

.5 Have grades, lines, dimensions, slopes and quantity of filter stone reviewed and approved by the 
approved on-site construction supervisor before proceeding with the overlying armour layer. 

.6 Tolerance: surface of bearing layer to be within 300 mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 300 mm. 

3.4 TOE PROTECTION 

.1 Provide toe protection by keying in armour stone up to 1.8 m into seabed as indicated on 
drawings.  

.2 Do not extend excavation for toe-in more than 10 m before placing armour stone. 

.3 Tolerance: surface of bearing layer to be within 400 mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 500 mm. 

3.5 ARMOUR STONE 

.1 Place as shown on the plan to the lines, grades and dimensions shown on the plan. 

.2 Place each armour stone individually using mechanical means to the lines, grades and 
dimensions shown on the plans. Do not dump armour units into place. Place each unit so that it is 
stable and secure on slope and supported by units below.  Control placement of armour units so 
as to produce a uniform and continuous cover. 

.3 Replace armour stone units broken or damaged during placement. Damaged units to be removed 
from the work and will not be paid for. 

.4 Have grades, lines, dimensions, slopes and quantity of filter stone reviewed and approved by the 
approved on-site construction supervisor before proceeding with the overlying armour layer. 

.5 Tolerance: surface of bearing layer to be within 400 mm of elevation indicated and variation in 
elevation over whole area of bearing layer not to exceed 500 mm. 

3.6 FILL MATERIAL 

.1 Do not place fill until bottom area has been accepted by the Departmental Representative. 
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.2 Place as shown on the plan to the lines, grades and dimensions shown on the plan. 

.3 Do not place material under poor weather conditions 

.4 Place material on clean harbour bottom to specified grades, and after the removal of seaweed, 
debris, etc. 

.5 Fill material may be placed by end dumping.   

.6 Compaction of the fill material should be completed.  

.7 Grades, lines, dimensions, slope and quantity of core, to be reviewed and approved by the on-
site construction supervisor before proceeding with overlaying sand layer. 

3.7 SAND 

.1 Place as shown on the plan to the lines, grades and dimensions shown on the plan. 

.2 Do not place material under poor weather conditions 

.3 Sand material may be placed by end dumping.   

3.8 PROTECTION 

.1 Take into account anticipated weather conditions and degree of exposure of site and tidal 
conditions in setting requirements for protection. 

.2 The work site is subject to water level variations due to tidal action. 

.3 Replace any stone lost due to storms, tidal erosion or by own activities. 

.4 Schedule and carry out construction so that each phase of work is not left exposed longer than 
necessary. 

.5 Record the progress of placement of core and stone daily and provide weekly reports to the 
Consultant. Replacement of material lost due to storm wave action or tidal erosion damage will be 
based on daily journal of work progress and is considered incidental to the work. 

END OF SECTION 
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