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Problem Statement & Project Concept:


As improper waste management and other factors cause an increase of pollution flowing from rivers and watersheds into coastal waterways, the need for efficient coastal zone management becomes increasingly important.  This is especially relevant for the economic success of many small island states as they rely on clean beaches, healthy & vibrant coral reefs, and having coastal biodiversity to boost their tourism industry.  Integrating constructed wetlands into key identified watershed areas will be highly beneficial as they serve to filter water streaming from polluted watersheds before it reaches the coastal zones.  In effect, a constructed wetland will reduce the harmful environmental impacts of polluted waterways on coral reefs, fisheries, biodiversity, and beaches, as well as serve as a protected wildlife habitat and a method of flood protection during the rainy season.  

Our group will conduct a feasibility studies in several major watershed areas.  Our study will be used to decide whether & to what degree a constructed wetland would work as an approach to waste water management.  Over the next couple of years the project will evolve to the construction and maintenance of wetlands in collaboration with the sponsors and the communities that benefit from them.

Background Work

Review of Literature:

Many of the world's major cities and most populated areas have been developed in close proximity to coastal areas, providing communities with easy access to shipping ports for trade, fishing, and the ability to more efficiently meet other water resource demands. As communities along coastal zones grow in terms of development and population, the sustainable management of coastal areas, watersheds, and rivers becomes increasingly important for the protection of both the environment and economy. 

Coastal environments are responsible for the transfer of matter, energy, and living organisms between land and sea systems due to weather patterns, changing climate conditions, and changes in sea levels and tides (FAO 1998). Consequently, sustainable coastal area management is extremely important ecologically for the protection and conservation of coastal biodiversity, wildlife & aquatic habitats, coral reefs, fisheries, natural mangroves and wetlands, maintaining optimal water quality, and flood control. In addition, coastal areas hold recreational and aesthetic value that is economically beneficial to coastal communities in relation to tourism and development (CEHI p39). The economic role of coastal zones is especially significant in developing countries as they frequently rely more heavily on tourism as the backbone of their economy. Having an appealing and well managed coastal zone with clean beaches, healthy reef ecosystems, and biologically diverse mangroves is particularly important for developing countries as their primary economic goal involves attracting tourists. 

Most developing countries have existing organizations that work with communities on the management of their coastal regions, watersheds, and rivers through a variety of strategies. Generally, methods of coastal management involve education, legislation, watershed management, the use of constructed wetlands, and the use of other filtration systems for waterways. Educational outreach programs geared towards children in schools, people living in close proximity to watersheds and rivers, and farmers are a common tool used to promote sustainable behavior towards human interactions with the coastal areas and watersheds. Governments often create legislation that establishes crucial watershed/mangrove areas and coastal areas as marine reserves and further protects certain areas from human interaction. Watershed management and the use of constructed wetlands is a more natural approach, as the environment itself plays a vital role in its own sustainable management. Wetlands are particularly helpful in coastal management as they serve to function as a way of cycling nutrients and other materials, water storage units, filtration systems for water quality improvement, and habitats for wildlife (Davis 2007). 

In developing island states, more specifically St. Lucia, sustainable marine management is a constant struggle as protecting the coastal environment clashes with the island's overwhelming motivation towards supporting development for tourism. It is crucial for the success of the island's economy that the people and developers consider the importance of coastal area management in relation to their tourism industry and overall protection of coastal biodiversity and water quality. One approach has been proven successful in numerous regions across the globe, including US Virgin Islands, Iran and right here at UVM. This approach is the constructed wetland and could be done in collaboration with the Water Resources Management Unit and Soufriere Marine Management Association.  A constructed wetland is merely a human made wetland that functions the same way a natural one would.  A wetland is an area where water is the primary factor controlling the environment and the associated plant and animal life (Ramsar Convention 2007). They can be formed anywhere there is a relatively impermeable subsurface that prevents water from being deeply absorbed into the ground. In simple terms, a constructed wetland can be formed by shaping the land surface to collect surface water and by sealing the basin to retain the water (Davis 2007). It is scooped out of the ground with an earthmover, lined with local gravel, and linked to a barnyard with plastic pipes. Gravity draws the wastewater downward through the underground gravel cells, into a collection tank, and then disperses it over a swale, cleaned of its suspended soil and organic matter (Foley 2004).   The creation of these wetlands can be done by both individual farmers and also by communities. In small island states, the implementation of constructed wetlands in appropriate areas would be ideal as they prove to be less expensive to build and maintain then other water treatment options, facilitate water reuse and recycling, and require only periodic operation and maintenance (Davis 2007). 


  There are several major watersheds in St. Lucia from which most of the water demand is met.  Rainfall is not evenly distributed throughout the year. The uneven distribution tends to be problematic in the drier periods of February to April in the absence of adequate collection and storage facilities. The majority of the rainfall flows to the sea and there is limited opportunity for deep percolation due to the islands geological make-up, its rugged topography and the absence of intermediate collection points such as ponds and lakes. (CEHI 6) The main threats to sustainable management of the water supply and associated watershed and coastal management and protection are those related:  1. To the quality of the water in the watershed, and 2. To the reliable access and production of freshwater as a resource both to the human population and to biodiversity within the watershed/coastal ecosystem (Fond D’Or Project Proposal). 

In terms of the quality of water on the coast, there has been a rise in damaging impacts from growth in tourism and urban development around the basin.   Almost all the surrounding reefs were rated as threatened by coastal development and sedimentation from land. (Burke & Maidens 2004)

Problems caused by sedimentation are also severe. In late 1996 an unnamed storm caused flooding and severe sedimentation threatening the reef at Rachette Point. After tropical storm Debbie in 1994, when the town of Soufriere also was flooded, the government attempted to prevent future flooding by straitening the river and constructing retaining walls at both sides. Unfortunately, the natural river bends which before acted as natural sediment traps were removed. Therefore, the problem of sedimentation in the bay of Soufriere during the 1996 flooding became much more intense. (SMMA 2005)

Resource sustainability within the watersheds for the longer term protection of water production and biodiversity has until now, been given little consideration in national policy or legislation. Consequently there is no strategy driving sustainable conservation and management approaches such as better waste treatment, or more appropriate and sustainable agricultural practices. (Fond D’Or Project Proposal)     In addition to the increasing number of polluting incidents, there has been a decline in the timber extraction and banana crop industries has given St. Lucia the opportunity to adopt more water-conserving techniques for land use, as well as to focus on improvement in water quality and a more integrated approach to watershed management. (Fond D’Or Project Proposal)    

Partners:
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Alfred Prospere, Watershed Management Officer

David Lewis, Northrange Regional Forestry Officer

Project Description


The Constructed Wetlands Project involved conducting feasibility studies in two major watershed areas for the potential implementation of a constructed wetland that would function as a environmentally friendly water filtration system.  The two areas evaluated were the Fond D’Or watershed and the Choc Bay.  In the Fond D’ Or watershed, we assessed a smaller tributary to the La Pelle River. In the Choc Bay area, we focused on the mouth of the river, where it meets the ocean.  At each site, we conducted a landscape evaluation, soil evaluation, and a detailed hydraulic study, in which we tested the water quality.  The water quality evaluation was perhaps the most significant aspect of our study, as it indicated the hazardous pollutants present in the water.  The main components we tested for were Phosphate, Nitrate, dissolved oxygen, pH, and Coliform. This is one of the most important aspects because if the water quality is fine then there is no need for a constructed wetland.The project also involved making lasting and enthusiastic project partnerships with the Officers in St. Lucian Ministry of Agriculture, Forestry and Fisheries. 

Results and Implications 

In the La Pelle Minor, we were able to identify the major sources of pollution as household wastes from Au Lion (village upstream), agro-chemical runoff from the surrounding banana farms, and a pig farm disposing all of its wastes directly into the river.  Our water quality evaluation of this site indicated high levels of phosphorus and high levels of coliform bacteria (see chart 1.1).  Incorporating a constructed wetland into the watershed at the area where the La Pelle Minor meets La Petite Riviere, is ideal because it would filter the water before it ultimately reached the Fond’Or river.  Additionally, there is sufficient space for the wetland t expand and the primary soil components are silt and clay, which are good for permeability and filtration standards. The Choc Bay is most affected by the wide range of polluting activities taking place upstream.  Key sources of pollution are identified as street sewers draining into the river, household and human wastes, industrial and agricultural business with out proper waste disposal situated along the banks, garbage trucks washing their trucks in the river, etc…  Our water quality assessment indicated high levels of phosphorus, coliform , and low levels of dissolved oxygen (see chart 1.1).  The location at the Choc Bay is ideal because areas further back from the mouth already have existing mangroves, with which we could work with and expand on to create a full functioning wetland.   

Figure 1.1 Water Quality Evaluation 

	
	La Pelle Minor
	Choc River

	Phosphorus
	Low-range 50/mid-range 30 

1 mg/L phosphate
	Low-range 50/Mid-range 20

.33 mg/l phosphorus

	Nitrogen
	4.4 mg/L Nitrate
	0

	Dissolved Oxygen
	15
	7

	Coliform Bacteria
	6,000 organisms/100 ml
	2,800 organisms/100 ml

	pH
	8.6
	7.9


Future Actions Recommended

For next year’s project, the group needs work with the Constructed Wetlands Research Center within the Plant & Soil Science Department to design and research additional funding for the future implementation.  It would it also be important, perhaps as an additional project, to incorporate an Environmental Education program that would include visits to the Wetland, the Wind Turbine and activities with the schools that the other groups have worked with in the past.  

Appendix 

	Budget for Feasibility Study – As of 12/29/07
	UVM
	Partners

	Hach Company Surface Water Test Kit
	$250.00
	 

	Surfrider Foundation Water Test Kit
	$63.95
	 

	Total
	 US $313.95
	

	Grand Total
	US$313.95
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