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CHAPTER 1 - INTRODUCTION

1.1. Provisional Title of Project
The impact that construction in the Caribbean has on the health of the Coastal environment.

1.2. Purpose/Aim
- 	Hypothesis; “Modern construction has devastating impacts on the coastal environment within the Caribbean and the pace in which to eliminate or reduce these impacts is slow.”
Therefore, the aim is to identify and evaluate the impact construction has on the health of the coastal environment in the Caribbean, utilizing St. Vincent and Barbados as case studies. Anthropogenic activities such as construction along the coast within the United Kingdom will be compared to the Caribbean for further analysis. Subsequent to these findings mitigation measures and recommendations will be made to aid environmentally sustainable construction in the Caribbean. 
Objectives include- 
· Proving that coastal construction in the Caribbean leads to the degradation of the environmental surroundings using valid literature. 
· Using the developed island country of Great Britain to compare the differences found during coastal construction in the Caribbean. 
· Produce measures that would improve the coastal environment in the Caribbean now and in the future. 
· Coastal ecosystems include mangrove swamps, coral reefs, seagrass beds, and most importantly the coastline itself. Which supports habitations and a variety of economic activities like agricultural fishing, port and docking services for the fishing industry, and tourism. According to the World Resources Institute, (2019), the effects of human activity are already seriously endangering coastal ecosystems for example pollution, overexploitation of resources, and urbanisation. 
1.3. Background
Coastal ecosystems include mangrove swamps, coral reefs, seagrass beds, and most importantly the coastline itself. Which supports habitations and a variety of economic activities like agricultural fishing, port and docking services for the fishing industry, and tourism. According to the World Resources Institute, (2019), the effects of human activity are already seriously endangering coastal ecosystems for example pollution, overexploitation of resources, and urbanisation. 
Oceans have an influence on all living things, even those that are located far from the shore, and they provide a haven for a variety of creatures. Coastal regions are among the planet's most productive, environmentally diversified, and heavily populated regions. According to Ocean Conference UN, (2017), globally humans live everywhere on the earth, and seaside regions are one of their preferred vacation spots. In accordance with this, a boost in the country's tourism is directly correlated with coastal region development. To draw in more tourists, beach area development has become extremely popular. Rugged coastal landscapes instantly transform when homes, hotels, restaurants, roads, sea walls, piers, and nearshore mining are built alongside them. 
 According to Katrina and Angeles, (2018), the population of the Earth is expected to grow annually and is already half of it lives on or within 100 miles of the shore. Furthermore, Katrina and Angeles, (2018) state that coastal development can result in runoff, sewage discharge, industrial emissions, chronic sedimentation, and changes in water circulation, all of which can adversely affect coral growth rates and biological activities. The harm continues when the infrastructure for tourism is built. (Katrina and Angeles, 2018) say that beach erosion, land recession, and sedimentation may occur as a result of reef removal. The amount of light required for coral development and survival can be decreased by sedimentation, which also causes murky water reducing the aesthetic. Pollutants can affect the coastal biological community structure, increasing coral illness and mortality, hindering species reproduction, and larval settlement. Coral mining for building supplies and trinkets can result in long-term financial losses. In summary, being unable to replenish the natural resources used will lead to scarcity. 
The main issue that the Caribbean is facing is coastal erosion. For example, AFD, (2022) explains that every year, the ocean recedes one more metre from Martinique's beaches. Although coastal erosion is a natural occurrence, anthropogenic activities have sped up the process through sand removal, the destruction of protected mangrove forests, and the quickening of coastal industrialisation and urbanisation. Some of the island's beaches have physically shrunk, getting as little as 120 metres shorter. Residents of coastal areas have been compelled to relocate inland as coastal land diminishes. Coral reefs, which are crucial protective buffers against waves, storms, and coastal erosion, are being harmed by the increasing sea levels, which worsen oceanic soil erosion. 
1.4.  Proposed Methodology
There will be a variety of research techniques employed to determine the causes, implications, and remedies for this issue. The hypothesis must be verified, and appropriate suggestions must be made using both secondary and primary research approaches. Written environmental impact assessments and two interviews are the two major primary sources of information that will be used for this research. For the authenticity of the interviewee's answers, they must possess the necessary expertise and education in the construction industry. While this is happening, all secondary material will be gathered from reliable websites, case study documents, research journals, and books. 
The Environmental impact assessments will be used to assess whether construction personnel truly take into consideration the health of the coastal environment during construction works. The assessments were done by me to provide a grade for each site. This grade was based on compliance that all workers had following the Environmental Regulation and Management Plans. The interviews will be conducted to see the point of view of coastal development impacts from both developed and undeveloped countries. These interviews will also serve the purpose to allow the interviewee to mention any recommendations on how to improve and protect the coastal environment during construction. 

1.5.  Constructive Outcomes
- 	Coming from the lovely island of St. Vincent as a citizen is to ensure the longevity of the beauty that the islands hold. Individuals, it is encouraged to practice sustainability, whether it may be in construction or in general. Whilst doing this research further knowledge will be obtained as to why coastal development has such an impact on the marine and coastal environment of the Caribbean. This research will also expand the understanding of regulations set in place by more developed countries to protect their coastlines. Measures used in the Caribbean for coastal protection in St. Vincent and Barbados will be identified using case studies. This knowledge is to be used to provide recommendations that can save the coastal surroundings in less developed countries. 

CHAPTER 2- LITERATURE REVIEW 
[bookmark: _Hlk134378989]2.1. What is a coastal environment?
GEMET, (2021) defines the coast as the regions where land and water meet. Tidal wetland habitat estuaries, bays, shallow near-shore seas, mangrove swamps, and in-shore reef systems are examples of coastal ecosystems. These zones' crucial ecosystems include feeding, breeding, nursery, and resting places. Globally, coastal regions are under a great deal of environmental stress that is brought on by a variety of things, such as pollution and the devastation and degradation of marine ecosystems. To reiterate the meaning of a coast, Find Out, (2020) defines it as an ocean or sea's coast is a stretch of land that borders it. They also explained that these coastal characteristics are shaped by tides, waves, and water currents (flow). Glaciers, which are enormous rivers of ice, and volcanic lava flow also alter certain beaches. Moreover, people have constructed harbours, coastal fortifications, and man-made islands. 
[bookmark: _Hlk134379000]
2.2. What makes the coast important?
The coastal environment provides humanity with many advantages. Some may seek to exploit and destroy while others promote conservation and sustainability. Shaw, (2020) explains that the coast offers a habitat for fish as well as for coastal ecosystems like marshes and oyster reefs. which also enhance water quality, make coastal regions more resilient to climate change and sea level rise, and offer crucial ecological and economic benefits. The European Commission, (2014) has a similar approach as to why the coastal environment is important, they state that food, fossil fuels, building materials, transportation, and recreational opportunities are all key products and services that are provided by the coastal and maritime environment. Also, it supports priceless biodiversity that creates intricate ecosystems that are in danger from human activities like urbanisation, shipping, agriculture, fisheries, and aquaculture.
[bookmark: _Hlk134379014]2.3. What is coastal development?
Natural areas that are altered along the shore with construction to draw or accommodate visitors are referred to as coastal development. The Study, (2023) gave examples of coastal development which include building hotels, removing seagrass or woods to expand the size of beaches, and constructing marinas for boat storage. One of the reasons for coastal development would include the aesthetics and temperature found. Mwaipopo and Shalli, (2016) state that due to the visual and historical worth of several of these locations, substantial tourism has also been attracted. As a result of these attractions the influence of coastal development was increased, with the construction of hotels, restaurants, and other businesses. Coastlines also attract the construction of sea defences, ports, and jetties. 

[bookmark: _Hlk134379027]2.4. Why is coastal infrastructure popular and how has it been helpful overall? 
Due to the topography of coastal regions, it makes for easier transport. The terrain is generally flat allowing vehicular transport of goods, the National Geographic, (2021) explains that Coastal lowlands can be found on some shores. Flat, low-lying land areas known as coastal plains may become apparent when sea levels begin to fall. In addition to this, the coastline faces oceanic waters which provides a means of transporting goods and services via boat. Industries find that coasts are advantageous because they make it simple to import and export goods, the cost of shipping goods by water is low, and the land on which an enterprise is based is also ostensibly inexpensive according to Bryan's Blog, (2012). As a result, the coastline has numerous benefits that draw in industries. Additionally, since the bulk of establishments and industries are situated around coastlines, shipping goods across the ocean is simple and practical.

[bookmark: _Hlk134379038]2.5. How does construction Affect the coastline negatively?
 Scotland's Nature Agency, (2020) identifies several negative impacts on the coastline due to structural development. These include: 
· Loss of biodiversity, terrain, and rock faces, such as those buried beneath new structures or taken out by extraction from the seabed or foreshore.
· Species are harmed or disturbed because of site activity that cuts off or fragments habitats, such as with the construction of new structures that serve as barriers.
· Visual obstruction brought on by visibly distinct and unusual structures greater erosion brought on by a new construction.
· During construction, there is a decline in water quality and an increase in pollutants. 
· Disruption or other modifications to the tide flows, regional currents and sediment movement occur naturally along the shore.
· Fish and marine animals are disturbed by acoustic vibrations from drilling or blasting activities, for example.
· Noise pollution and an increase in human population during building and operation disturb wildlife, especially birds and animals.
· Due to increasing silt loading during building and operation, ecosystems and species are being smothered.
· Increased contamination from outflows and decreased water quality.

These negative impacts can also occur during the construction of sea defences that have the intention of protecting coastal infrastructure during storms. Jahangirzadeh, (2012) explains that the tactics used, and the environmental impacts of coastal defence are closely related. On the other hand, hard defence building frequently results in the loss and disturbance of typical sedimentary ecosystems. The topography along the shore, as well as the make-up and functionality of coastal ecosystems, can be impacted by hard defence constructions. Also, Shorebird rearing, nesting, and eating can be disrupted during the soft coastal defence system development stage in terms of both visual and audible disturbance. On the other hand, if the given silt contains food, certain species, like gulls, may become interested in it.

[bookmark: _Hlk134379053]2.6. Why is the impact much harsher on smaller countries rather than on larger countries?
The Caribbean region's economy is heavily reliant on the tourism sector, especially in St. Vincent and the Grenadines, it contributed to the region's overall GDP and the water, sand, and sun are the main draws to this area as reported by Dixon, (2001).  Tourism has detrimental effects on the environment yet is heavily dependent on the local ecosystem. In addition to the high demand for water and energy resources, these effects also include marine pollution and deterioration Dixon, (2001) continued. The ecosystem of the Caribbean is significantly impacted by the destruction of coral reefs. Environmental harm has an impact on the tourist industry, both the public and private sectors are working to safeguard the environment for moral and financial reasons.
Since the travel and tourism sector offers travellers opulent living alternatives, tourism levels are high. For example, UN Environment Program, (2020) states that tourists consume nearly three times as much water daily as residents do. Additionally, the trash services in most of these nations are unable to handle the high volume of visitors, who are thought to produce up to four times as much solid garbage as locals. This is due to the inadequate waste management from the tourism sector.
According to UN Environment Program, (2020) marine pollution brought on by cruise ships dumping rubbish into the water is another effect of tourism. A major cruise liner generates 210,000 gallons of sewage, 1,000,000 gallons of grey water, 125 gallons of hazardous waste and poisonous chemicals, 8 tonnes of junk, and 25,000 gallons of oily bilge water during a single voyage. 
Even though tourism produces income for the countries of the Caribbean, it will be affected once the impacts of the industry’s actions continue to deplete the aesthetic of the coastal areas. These small islands such as St. Vincent are prone to and are being affected by rising sea levels. Meanwhile, sea defences are being created to protect coastal infrastructure adding to the dampening of the beauty of the coast and its habitats, removing a reason for visitors altogether. 

[bookmark: _Hlk134379065]2.7. How can the coastal environment be managed and protected in the Caribbean?
St. Vincent and the Grenadines and other Caribbean islands can utilize larger developed countries as a guide on techniques for protecting and managing coastal areas. Countries such as Wales have developed strategies that would aid them to combat the exact issue. Nature Resources Wales, (2020) has found a way to incorporate nature-based solutions, they explain that Natural habitats and features are used in nature-based solutions to improve coastal constructions and offer a variety of advantages to both humans and the environment.
Natural methods of managing the shore include:
· Adding natural aspects to man-made constructions, such as vertipools or habitat tiles
· Improving natural landscapes or ecosystems, such as dunes or saltmarshes
The following advantages may result from these adaptations:
· Decrease flood danger.
· Provide habitat for wildlife and safeguard carbon stocks.
· Bring in visitors to help the local economy.
· Provide recreational areas.
Coastlines are to be protected during the construction of infrastructure; a detailed site waste management plan is ideal to avoid construction waste from entering the sea. All protected areas and habitats should be avoided. The removal of any coastal material such as sand, or rock trees should be prohibited.
In addition to this creating appropriate coastline Management plans will be beneficial in managing and protecting the shores of the Caribbean. While creating set coastal management plans St. Vincent and the Grenadines for example should apply more strict laws against any act to remove or cause harm to coastal areas. All previous legislation should be updated to accommodate the growth of that coastal development has had on the seas and coast. The Legislation Gov.UK, (1949) states that All amendments to the Coast Protection Act of 1949 that are known to be effective on or before 18 April 2023 are current. Later, certain adjustments might become effective. The text has been modified; the modifications are noted with annotations. 

CHAPTER 3-METHODOLOGY 
To identify the causes, impacts and solutions for this topic several research methods will be used. Both secondary and primary methods of research are to be utilized to validate the hypothesis and provide adequate recommendations. 
One proposed primary source of information would be two interviews, one done with a Civil engineer from St. Vincent and the other with a member of Green Hat Consultants from Swansea. The interview will not be done at this time, nevertheless, proposed interview questions will be provided. When the interview is done officially, coding will be done to highlight important words used within the transcript. It is imperative that the person interviewed has sufficient knowledge and is well-educated within the construction field, to ensure the validity of their responses. Interviewing experienced nationals from each region is advantageous because they are well-educated within this specific field and issue. Only two interviews will be done for this project, but ideally, more interviews should be done to conclude. These interviews will not take place at this level, meanwhile, proposed interview questions are to be developed. These questions will be perfected to further analyse the hypothesis and complete the aims and objectives. 
 The second primary source would be in the form of environmental impact assessment reports and checklists, created for the Regional Developments Projects done by the World Bank, island-wide in St. Vincent. These reports include pictures, progress and accident reports, site grading for health and safety compliance, and environmental impacts caused by the project. The information provided by these documents will identify all possible environmental impacts that can occur while constructing along the coast. These documents are also valuable because it provides information on whether appropriate mitigation measures were taken after damages were done to the surrounding area. The environmental impact assessment report for San Souci Coastal Defence project will be used. A comparison will be made between the reports from October 2020 and July 2021 to identify any improvements and occurring issues.
The advantages of interviewing according to Clements, (2021) include: 
· Enabling the investigator to receive unique and original data straight from a source in accordance with the needs of the study.
· The target audience can be reached in large numbers through structured interviews.
· Compared to postal questionnaires, which are only suitable for literate respondents, interviews get a better return.	
Disadvantages of interviews occur when the interviewee is constantly unavailable. Language barriers may also be an issue due to diverse cultures’ dialects which can cause misunderstanding. 
Meanwhile, all secondary forms of information will be obtained using trusted websites such as the construction information service (CIS), case study documents, research journals and books. The use of secondary data can be advantageous because the information was previously gathered and presented to the researcher. This makes it simpler for the researcher to compile relevant data on the subject. However, there can be drawbacks, such as inaccurate and opinionated information. Walker, (2021) identified limitations that come along with using secondary data. These include: 
1. Outdated information 
2. Poor data accuracy 
3. Missing information
4. False data 

CHAPTER 4-RESULTS 
[bookmark: _Hlk134326989]These results show the comparison between the environmental issues found on San Souci’s coastal defence site, in October 2020 and July 2021. The purpose of this project was to protect the coast from erosion using x-blocs as a sea defence mechanism. This project was managed by St. Vincent’s Local authorities while some others were managed by foreign companies such as the United Kingdom. The complete report can be found in the appendix.
San Souci Coastal Defence Progress Report 1
Environmental issues:
Excess sedimentation from the disposal of water on-site into the sea.
Wastewater from the Drop off Bar’s outlet drain above the site leaks onto the site.
[image: A body of water with rocks and a body of water in the background

Description automatically generated with low confidence]
(22.10.20)

Image showing the water from the excavated trench being pumped into the ocean as well as murky sediment from the contents of the outlet drain from the drop-off bar. 


San Souci Coastal Defence Progress Report 2
Environmental issues:
The contents within the outlet drain continue to flow onto the site. Workers complained about the issue, but nothing was done to rectify the situation. 
The pool of water contained by the breakwaters has been contaminated by the contents of the outlet drain at the Drop Off Bar. It is now a deep brown colour from being a light green colour before. 
[image: A picture containing outdoor, sky, nature, cloud
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(14.7.21)
Image showing the discolouration of the water in the flooded trench due to the wastewater from the outlet drain at the drop-off bar. 
Environmental, health and safety monitoring & compliance with the Environmental Management Plan (EMP) 
 SAN SOUCI COASTAL DEFENSE PROJECT ENVIRONMENTAL SAFEGUARDS PROGRESS CHECKLIST
	Safeguard 
	Compliance (Yes/No or N/A)
	Hazards and Negative Impacts 
	Proposed Mitigation/Solution

	Traffic  
Management
	No 
	N/A
	N/A

	Utilities 
	Yes 
	N/A 
	N/A

	Water 
	Yes 
	N/A 
	N/A

	Aesthetic and  
Cultural  
Resources
	N/A 
	N/A 
	N/A

	Environmentally Sensitive Areas
	N/A 
	N/A 
	N/A

	Vegetation 
	N/A 
	N/A
	N/A

	Sensitive or 
Threatened  
Species
	N/A 
	N/A 
	N/A

	Stormwater  
Drainage
	No 
	Stormwater flows adjacent to the site and into or near the sea.
	Provide proper drainage to allow for a better flow.

	Natural Hazards 
	N/A
	N/A
	N/A

	Pollution 
	No 
	The water from the bar nearby runs off onto the site and it contaminates the soil and seawater found on the site.
	Complete construction of a grease trap.

	Conservation
	N/A
	N/A
	N/A

	Health and Safety Management
	Yes
	N/A
	N/A



	Safeguard 
	Compliance (Yes/No or N/A)
	Hazards and Negative Impacts 
	Proposed Mitigation/Solution

	Environmental  
Reporting and  
Management
	Yes 
	N/A
	N/A


14/7/21

4.1 Louisiana Beach Erosion
According to Morton, (2020), dredging and mining of wetlands and uplands are part of the economic development of coastal lands, which is related to excavation. The fastest and most direct transition from land to open ocean occurs during excavation. Dredging marinas, opening pipeline trenches, expanding, or creating navigation channels. Building water-front developments with finger canals and creating channels to enable access to drilling rig sites are all examples of projects that employ the direct removal approach.
Many times, tidal inlets and rivers are turned into deep-draft navigation routes, or artificial inlets are built. No matter where they come from, they always produce sizable sediment sinks that take some beach sand out of the littoral system. Channels that have recently been built intercept currents and reroute flow, changing the hydrodynamics of coastal water bodies and the patterns of sediment dispersion. By locally amplifying erosive pressures, raising water levels, and reducing the sediment supply, these alterations can then start or hasten the loss of land. Long jetties defending the waterways can divide the coast, obstructing littoral drift. 
Large-scale shell mining, for instance, eliminates natural breakwaters like reefs and marine grass flats from bays and estuaries and increases wave energy along specific coastal segments. Even removing sand from the inner continental shelf to rebuild beaches can result in more land being lost because the depression creates changes in wave refraction patterns and concentrates wave energy on the beach. 
Morton, (2020), gives an example by saying after a borrow pit was excavated approximately 1 km offshore to replenish the beach at Grand Isle, Louisiana, beach erosion intensified, and the shoreline became exceedingly uneven After more than 5,000,000 cubic metres of silt were dredged for the beach fill, a sizable hole between 3 and 6 metres deep was left on the Gulf of Mexico seabed. The hole modified the incoming waves' courses and concentrated part of the wave energy locally, speeding up erosion.





CHAPTER 5- ANALYSIS 
Upon analysis, it is observed that there has been a recurring issue at the San Souci site the outlet drain from a nearby bar has been contaminating the site which is located directly on the San Souci beach. In addition to that the trench that was excavated to place the x-blocs flood during high tide and heavy rainfall. The solution created was to pump the water out, but instead of hiring a waste removal facility to dispose of the water it is pumped back into the ocean. 
While conducting the site assessment it was noted to the workers that this action is not environmentally friendly, nevertheless, no action was taken to amend the situation. There were no further actions because there are no exact environmental laws or regulations prompting locals from disposing of waste into the ocean, therefore rendering it acceptable. There were however efforts made to direct the outlet drain to a different location, but the owner of the bar refused, explaining that it would be too much of a hassle. 
The contents from the Drop off Bar running onto the site and into the ocean are not only is a harm to the works men but will cause eutrophication which is defined by the US Department of Commerce, (2022) as when the environment gets enriched with nutrients, increasing the quantity of plant and algae development in estuaries and coastal waterways, that causes harmful algal blooms, dead zones, and fish deaths. It is fair to note that projects that were managed by foreign companies applied their environmental laws and regulations from their home country to the RDVRP project.
The excavation began in October 2020, and this practice continue until July 2021, this shows the lack of consideration to the surrounding environment. It shows that the main priority was to make income and ignore the harm that comes along. 
The case study of the Louisiana, beach erosion shows that actions to save the coast are also the cause of its destruction. A borrow was used to replenish the beach but instead caused more erosion. This has been the recurring scenario; the exact construction mechanism used to combat erosion and enhance the beach is causing havoc. Having to construct jetties, groins, and ports are all a part of the increased sedimentation. It is evident that the idea of coastal protection construction was out of good heart, but it is recommended to use more natural defences. This includes replanting coral reefs or using mangroves to slower erosion. 
Mangroves also provide a habitat for a wide range of biodiversity. The Nature Conservancy, (2020) says that mangroves’ above-ground roots restrict water flow rates and promote sediment deposition, which lessens coastal erosion. Water quality moving from rivers and streams into the estuary and ocean environment is improved by the intricate mangrove root systems' ability to filter out nitrates, phosphates, and other contaminants.
In the case that the interview was done this section would have analyzed the difference between the way construction occurs in the United Kingdom and St. Vincent. Identifying how important the preservation of the coast is to each country. It would have identified how strict the regulations are and if there were any regulations set in the first place.

CHAPETER 6- CONCLUSION 
With evidence from a previous active coastal defence site in St. Vincent, it is clear that no set regulations ensured the protection or encourage the restoration of the coastal environment during construction. The main goal was to prevent erosion in the future with x-blocs but during the process, copious amounts of erosion and sedimentation occurred. St. Vincent can indeed utilize the United Kingdom as an example of how regulations should be created and conducted. Upon research, this issue resides worldwide, and companies are working to combat the issue, some using more construction or natural solutions. 

CHAPETER 7- REFLECTION 
While taking part in this exercise I was able to learn a few personal and professional aspects of myself. These would include the fact that conducting this research has solidified the route I am going to take for my main career path. My dream was always to become an environmentalist, studying environmental conservation and management. Currently, the course that I am a part of is called Quantity Surveying, and the reason I decided to be a part of this course was because it was offered with a scholarship. As I started, my thoughts were along the line of settling for quantity surveying, but as time passed and I conducted my research for this proposal, it dawned on me that I should continue down the path of Environmental conservation and management in the future. 
	Coming from the Caribbean, being able to enjoy its beauty, wildlife and atmosphere has made me a patriotic person. As a citizen, I would love to be able to share my culture and show outsiders what we have to offer. The locals are warm and inviting, and it would be such a shame to see the natural habits, animals, marine waters and coastal vegetation be affected as a result of coastal development. Development of the coast is necessary for economic growth, but it can be done in sustainable ways. If the main focus is not to protect the coastal environment then there would be nothing to show for future generations, tourism would come to a stop if the coastal aesthetic were no longer pleasing. In summary, I learned it is a part of my duty to use my experience and knowledge to ensure the longevity of our coastlines. 
	In terms of professionalism, it is common for workers on-site in St. Vincent to avoid rules and regulations. While reviewing several Environmental Impact Assessment reports and checklists, I realized that I was extremely strict when it came to ensuring that workers followed the Environmental Management Plan specific to that site. If there were too many rules broken there was no hesitation to fail the site completely. Furthermore, this research proposal has made me realize my research skills have improved. I was always mainly interested in learning new things, spending my time researching random subjects out of boredom, which served as practice in accordance to exercise such as this one. I would not change anything, my main goal is to focus on becoming an environmentalist, improving my research skills and continue enforcing rules and regulations. 
Initially, when starting this assignment, I had many topic choices to choose from, they ranged from structural integrity, roads and health and safety within the Caribbean with St. Vincent being the main example. My first choice was to speak on health and safety because I was a part of that field previously. Unfortunately, this topic was not chosen because I figured it was generic and predictable. My struggle was finalizing an idea because I could not conclude on a specific topic. I was able to then decide on an idea that would incorporate sustainability, which lead to me choosing the topic of how construction affects the health of the coastal environment. This topic was more relatable because of the love I have for my country. 
	If I were to do this project again, I would ensure that there is enough primary data accessible to me. In St. Vincent documentation is usually poor, whether it is damaged, lost or was never written. This is a limitation when it comes to finding information from the source. In the future, the topics areas chosen must have adequate information, with that being said there were no issues finding information for this proposal. 
I learned that when planning interviews ensure to leave room for mishaps, such as the interviewee not being able to attend the interview at the last minute. I am aware that there should be a backup if a situation of this sort occurs. Additionally, one should ensure that the interview questions are not controversial. This intern would avoid the interview coming to a stop or even reduce the probability of lies being told within the interview. 
As I can use pronouns such as I and my within this reflection, I have learned that it is not suitable for any other section of this report. With this knowledge, I can improve my writing to ensure that it is presented professionally. 
	My ambition has been extraordinarily strong initially towards this project before starting, I can say now it has strengthened even more as I concluded the research proposal. It has increased because I have identified that people mainly care about making money no matter the cause. In the end, I cannot fault individuals for trying to survive within the economy. Nevertheless, it is still important to protect what we have naturally because without it there would be no attractions for tourism. I learned that even the solutions to protect the coast can cause damage to the surrounding environment while it is being built, some of the damages are also permanent. For example, the construction of a sea wall can cause coastal erosion, sedimentation and loss of habitat if the site needs to be cleared for use. With this knowledge, my will is stronger, and my purpose is clear, we must properly educate individuals on the importance of preserving the coast for future generations. Having the opportunity to start thinking about what I would like to have as my dissertation topic has made me realize that I would like to continue with this one going forward. Soon I am going back to St. Vincent for a small vacation, and I will be able to utilize my time there to access more primary data. 



REFERENCES

1. Nature Resources Wales (2020). Natural Resources Wales / Nature-based solutions for coastal management. [online] naturalresources.wales. Available at: https://naturalresources.wales/flooding/managing-flood-risk/nature-based-solutions-for-coastal-management/?lang=en [Accessed 23 Apr. 2023].
2. AFD (2022). Confronting Coastal Erosion in the Caribbean. [online] www.afd.fr. Available at: https://www.afd.fr/en/actualites/confronting-coastal-erosion-caribbean#:~:text=Coastal%20inhabitants%20have%20been%20forced [Accessed 20 Nov. 2022].
3. BARATTI , L. (2021). Why Barbados Is an Ideal Destination for Any Type of Traveler. [online] TravelPulse. Available at: https://www.travelpulse.com/news/destinations/why-barbados-is-an-ideal-destination-for-any-type-of-traveler.html [Accessed 20 Nov. 2022].
4. Bryan's Blog (2012). Why are coasts important? [online] Bryan’s Blog. Available at: https://14solvbr.wordpress.com/2012/04/12/why-are-coasts-important/ [Accessed 22 Apr. 2023].
5. Clements, J. (2021). What Are The Benefits Of Using Interviews In Research? [online] www.legaltranscriptionservice.com. Available at: https://www.legaltranscriptionservice.com/blog/what-the-benefits-of-using-interviews-in-research/ [Accessed 21 Nov. 2022].
6. Dixon, J. (2001). Tourism and the Environment in the Caribbean : An Economic Framework. openknowledge.worldbank.org, [online] 8(18299), pp.13–17. Available at: https://openknowledge.worldbank.org/entities/publication/d38a17d5-4694-54ea-a10c-1a81daf45048 [Accessed 23 Apr. 2023].
7. Drosdoff, D. (2022). Barbados Priority: Protecting the Coastline | IADB. [online] Iadb.org. Available at: https://www.iadb.org/en/news/webstories/2008-04-01/barbados-priority-protecting-the-coastline%2C4941.html [Accessed 20 Nov. 2022].
8. Economic Commission for Latin America and the Caribbean (2011). AN ASSESSMENT OF THE ECONOMIC IMPACT OF CLIMATE CHANGE ON THE COASTAL AND HUMAN SETTLEMENTS SECTOR IN BARBADOS. [online] United Nations. Available at: https://research.fit.edu/media/site-specific/researchfitedu/coast-climate-adaptation-library/latin-america-and-caribbean/eastern-carib-amp-dutch-antilles/ECLAC.--2011.--Assessment-of-the-Economic-Impact-of-CC-on-Coastal--Human-Settlements---Barbados..pdf [Accessed 20 Nov. 2022].
9. European Commission (2014). Coastal and marine environment. [online] joint-research-centre.ec.europa.eu. Available at: https://joint-research-centre.ec.europa.eu/scientific-activities-z/coastal-and-marine-environment_en#:~:text=The%20coastal%20and%20marine%20environment [Accessed 6 Mar. 2023].
10. Find Out (2020). DK Find Out! | Fun Facts for Kids on Animals, Earth, History and more! [online] DK Find Out! Available at: https://www.dkfindout.com/uk/earth/coasts/ [Accessed 6 Mar. 2023].
11. GEMET (2021). coastal environment. [online] www.eionet.europa.eu. Available at: https://www.eionet.europa.eu/gemet/en/concept/1517#:~:text=Definition [Accessed 23 Apr. 2023].
12. Jahangirzadeh, A. (2012). EFFECTS OF CONSTRUCTION OF COASTAL STRUCTURE ON ECOSYSTEM. [online] 3-4. Available at: https://eprints.um.edu.my/14068/1/v65-136.pdf [Accessed 23 Apr. 2023].
13. Katrina, P. and Angeles, C. (2018). BigkiSining: Creativities and Innovations for global environmental sustainability Coastal Development: Sustainability or Destruction? [online] Available at: https://www.dlsu.edu.ph/wp-content/uploads/pdf/conferences/arts-congress-proceedings/2018/dd-03.pdf [Accessed 20 Nov. 2022].
14. Legislation Gov.UK (1949). Coastal Protection Act 1949. [online] Legislation.gov.uk. Available at: https://www.legislation.gov.uk/ukpga/Geo6/12-13-14/74#:~:text=Coast%20Protection%20Act%201949%20is,and%20are%20referenced%20with%20annotations. [Accessed 23 Apr. 2023].
15. Morton, R. (2020). Coastal Excavation - Role of Human Activities - An Overview of Coastal Land Loss: With Emphasis on the Southeastern United States. [online] pubs.usgs.gov. Available at: https://pubs.usgs.gov/of/2003/of03-337/excavation.html [Accessed 6 May 2023].
16. Mwaipopo, R. and Shalli, M. (2016). 8 Aesthetic, Cultural and Spiritual Services from Coastal and Marine Environments. [online] p.1. Available at: https://wedocs.unep.org/bitstream/handle/20.500.11822/11349/rsocr_printedition.compressed_Part18.pdf?sequence=19&isAllowed=y [Accessed 22 Apr. 2023].
17. National Geographic (2021). Coast | National Geographic Society. [online] education.nationalgeographic.org. Available at: https://education.nationalgeographic.org/resource/coast/ [Accessed 22 Apr. 2023].
18. Ocean Conference UN (2017). Factsheet: People and Oceans. [online] Available at: https://www.un.org/sustainabledevelopment/wp-content/uploads/2017/05/Ocean-fact-sheet-package.pdf [Accessed 6 Mar. 2023].
19. Rosewood Apartment Hotel (2016). ROSEWOOD APARTMENT HOTEL - Updated 2022 Prices (St. Vincent, St. Vincent and the Grenadines). [online] Tripadvisor. Available at: https://www.tripadvisor.co.uk/Hotel_Review-g4013777-d151428-Reviews-Rosewood_Apartment_Hotel-Arnos_Vale_St_Vincent_St_Vincent_and_the_Grenadines.html [Accessed 20 Nov. 2022].
20. Scotland's Nature Agency (2020). Coastal development and marine pollution. [online] NatureScot. Available at: https://www.nature.scot/professional-advice/land-and-sea-management/managing-coasts-and-seas/coastal-development-and-marine-pollution [Accessed 23 Apr. 2023].
21. Shaw, D. (2020). Why Should We Protect Coastal Habitats? [online] Hook, Line & Science. Available at: https://ncseagrant.ncsu.edu/hooklinescience/2020/01/13/why-should-we-protect-coastal-habitats/#:~:text=In%20addition%20to%20providing%20a [Accessed 6 Mar. 2023].
22. The Nature Conservancy (2020). Why Are Florida’s Mangroves Important? [online] The Nature Conservancy. Available at: https://www.nature.org/en-us/about-us/where-we-work/united-states/florida/stories-in-florida/why-mangroves-important/#:~:text=Their%20above%2Dground%20roots%20slow [Accessed 7 May 2023].
23. The Study (2023). The Impact of Coastal Developments on Ecosystems. [online] Study.com. Available at: https://study.com/learn/lesson/how-coastal-development-impacts-ecosystems.html#:~:text=An%20advantage%20of%20coastal%20developments [Accessed 6 Mar. 2023].
24. UN Environment Program (2020). Wastewater, Sewage and Sanitation | The Caribbean Environment Programme (CEP). [online] www.unep.org. Available at: https://www.unep.org/cep/wastewater-sewage-and-sanitation [Accessed 23 Apr. 2023].
25. US Department of Commerce, N.O. and A.A. (2022). What is eutrophication? [online] oceanservice.noaa.gov. Available at: https://oceanservice.noaa.gov/facts/eutrophication.html#:~:text=the%20nation [Accessed 6 May 2023].
26. Walker, J. (2021). Disadvantages of Secondary Research. [online] Research Prospect. Available at: https://www.researchprospect.com/disadvantages-of-secondary-research/ [Accessed 6 Mar. 2023].
27. World Resources Institute (2019). World Resources Institute | Making Big Ideas Happen. [online] Wri.org. Available at: https://www.wri.org/ [Accessed 20 Nov. 2022].



APPENDIX
San Souci Coastal Defence Progress Report
On the 22nd of October, 2020 San Souci Coastal Defence was evaluated to update progress. On this day workers were profiled and were about to place x-blocs at the first level. In total there were 1012 x-blocs made, 412 placed to date, 500 at Rabacca, 100 found on-site and zero x-blocs were placed today. 

Observations:
All workers were following safety protocols.
Not all workers were wearing masks.
Water was being pumped out of the trench and disposed of into the sea which decreased water clarity. 

Environmental issues:
Excess sedimentation from the disposal of water on-site into the sea.
Wastewater from the Drop off Bar above the site leaks onto the site.

(22.10.20)



San Souci Coastal Defence Environmental Safeguards Progress Photos 
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San Souci Coastal Defence (22.10.20) Before
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The trench area flooded from high tides.
San Souci Coastal Defence (30.10.20) After
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The trench area flooded from high tides.
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  San Souci Coastal Defence Progress Report

On 14th July 2021, the San Souci Coastal Defence project was evaluated to update its progress. Tasks for that day involved workers placing armoured rocks behind the X-blocs on the crest and transporting the rocks from Rabacca to San Souci. They also placed a total of 4 X-blocs on this day. In addition, they also started preparations to excavate at chainage 00. There are approximately 27 x-blocs found on-site with roughly 1575 x-blocs already placed to this date and 57 stored at Rabacca. Project completion is at 90% with roughly a month left until completion including clean-up. 

Observations:

Everyone continued to wear masks and followed COVID-19 protocols. Workers also work on a shift system that allows fewer persons on-site at one particular time. Additionally, workers are evaluated for COVID-19 every two weeks. 
Everyone wore personal protective equipment.
The soakaway’s contents from the local Drop Off Bar continue to leak onto the site causing serious contamination. 
The site is relatively clean from rubbish (waste) material.

Machines on-site:
The pump is down for the time, the alternator is not charging, and the battery is dead. 
There is a 962 CAT loader found on-site.
Three excavators are on site.
On-site there is one buggy.
At Rabacca there is a loader. Backhoe, an excavator, a crane and one concrete truck.

Environmental issues:

The contents within the outlet drain continue to flow onto the site. Workers complained about the issue, but nothing was done to rectify the situation. 
The pool of water contained by the breakwaters has been contaminated by the contents of the outlet drain at the Drop Off Bar. It is now a deep brown colour from being a light green colour before. 

14/7/21
Progress Photographs 

San Souci Coastal Defence Environmental Safeguards Progress Photos 
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Image showing the current position of x-bloc placement on the revetment slope.
San Souci Coastal Defence (14.7.21) Before
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Figure 2 shows the current position of x-bloc placement on the revetment slope.
San Souci Coastal Defence (29.7.21) After
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Image showing the current position of x-bloc placement and stone packing on the revetment slope.
San Souci Coastal Defence (14.7.21) Before
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Figure 4 shows the current position of x-bloc placement and stone packing on the revetment slope.
San Souci Coastal Defence (29.7.21) After


[image: A picture containing rock, outdoor, nature, mountain

Description automatically generated]
Image showing the current position of x-bloc placement and stone packing on the revetment slope. The pool of water has now been fully contaminated with the contents coming from the outlet drain at the Drop Off Bar. 
San Souci Coastal Defence (14.7.21) Before
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Figure 6 shows the current position of x-bloc placement and stone packing on the revetment slope at chainage 0 where a design change is being added to further protect the coastline.
San Souci Coastal Defence (29.7.21) After






Environmental, Health and Safety Monitoring 

Environmental Monitoring:
· The water from the bar continues to run onto the site. 
· The site is relatively clean. 
· Plans to implement grease trap to alleviate bar issue. 
· Plans to plant trees in the general area. 

Health Monitoring:
· Covid-19 protocols are in place on the site.
· One worker is on sick leave due to a viral infection.

Safety Monitoring:
· Workers were in full PPE.

Compliance with the Environmental Management Plan (EMP) 
Environmental, health and safety monitoring & compliance with the Environmental Management Plan (EMP) 
TABLE 4 SAN SOUCI COASTAL DEFENSE PROJECT ENVIRONMENTAL SAFEGUARDS PROGRESS REPORT
	Safeguard 
	Compliance (Yes/No or N/A)
	Hazards and Negative Impacts 
	Proposed Mitigation/Solution

	Traffic  
Management
	No 
	N/A
	N/A

	Utilities 
	Yes 
	N/A 
	N/A

	Water 
	Yes 
	N/A 
	N/A

	Aesthetic and  
Cultural  
Resources
	N/A 
	N/A 
	N/A

	Environmentally Sensitive Areas
	N/A 
	N/A 
	N/A

	Vegetation 
	N/A 
	N/A
	N/A

	Sensitive or 
Threatened  
Species
	N/A 
	N/A 
	N/A

	Stormwater  
Drainage
	No 
	Stormwater flows adjacent to the site and into or near the sea.
	Provide proper drainage to allow for a better flow.

	Natural Hazards 
	N/A
	N/A
	N/A

	Pollution 
	No 
	The water from the bar nearby runs off onto the site and it contaminates the soil and seawater found on the site.
	Complete construction of a grease trap.

	Conservation
	N/A
	N/A
	N/A

	Health and Safety Management
	Yes
	N/A
	N/A



 
	Safeguard 
	Compliance (Yes/No or N/A)
	Hazards and Negative Impacts 
	Proposed Mitigation/Solution

	Environmental  
Reporting and  
Management
	Yes 
	N/A
	N/A



Additional Information:
· Waste collection takes place every week.
· Solid waste collection is done as needed by a private contractor. 

Overall Project ESMP Compliance Evaluation (Pass/Fail) = Pass
Factors Adversely Affecting the Progress of the Project 
· The problem with the cement was resolved. 
· Distance and time taken to get more boulders is delaying progress by 20%-30% but it doesn't seem to affect meeting the deadline.
Weather Conditions
· The average sliding 31-day rainfall during July in San Souci is gradually increasing, starting the month at 57 millimetres, when it rarely exceeds 98 millimetres or falls below 23 millimetres, and ending the month at 66 millimetres, when it rarely exceeds 123 millimetres or falls below 21 millimetres.
Accidents on Site
· One supervisor was injured (thenar webspace of hand torn when fixing machinery, stitches received).
Problems with Equipment 
· There were no major problems with the equipment, but regular maintenance is being done.




Interview Questions For both Welsh and Vincentian National:
1. What is your full-time occupation?
2. Approximately how long have you been working in the field of construction?
3. Have you been a part of any coastal development projects?
4. If Yes, what was the main goal?	
5. Were there any issues/accidents that would have impacted the coastal environment?
6. If yes, what measures were set in place to rectify the issue?
7. Approximately how long did it take for the issue/ issues to be rectified?
8. Are there any rules or regulations regarding the protection of the coast during construction and what are they?
10. What happens if these rules are not followed? 
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