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Development of small wetlands to minimize the impact of black water on the Au Lyons/ Fond Dor River.
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 Introduction
This report describes the variety of plants that can be established on artificial wetlands constructed for subsurface flow for wastewater treatment in the Au lyon community.

Utilization of this technology has grown very rapidly in the past twenty years in other regions (1988-2008), and it is clear from the discussion in the next section of the report that there has been no general consensus on design of these systems or their performance expectations. However, in light of the critical status of biological pathogens present in the Fond Dor River, the artificial wetlands can provide a filter to ameliorate the pollution level in the sub catchment.
Wetland ecology

A wetland is an area of land consisting of soil that is saturated with moisture, such as swamp, marsh, or bog. However, the physical nature of the artificial wetlands in question pertains to an environment at the interface between an established terrestrial ecosystem and a septic soak away. In essence, the design of artificial wetlands in this respect refers to a small area contained by a concrete structure designed for the purpose of filtering black water. This system is designed to filter approximate 30 gallons of water per day and thus will create an area inundated or saturated by the toilet flush system at a frequency and duration sufficient to support, a prevalence of vegetative plants typically adapted for life in saturated soils. 

Constructed wetlands (sometimes called artificial wetlands) are wetlands constructed for the treatment of wastewater. The wastewater in this instances can be describes as blackwater from septic tanks. Constructed wetlands are rather rare in St Lucia as a practical alternative to the conventional suck- away water treatment.

Edaphic factors
The artificial wetlands are designed to accommodate a range of hydrological conditions, but at least some times water will saturate the soil. The result sometimes can result in a hydric soil, one that is characterized by an absence of free oxygen some or all of the time and therefore creates anaerobic soil. In this regard, the constructed wetland is an artificial marsh or swamp, created for anthropogenic discharge such as waste water or sewage discharge. Natural wetlands acts as biofilters, removing pollutants such heavy metals and bacteria from the water, and constructed wetlands can be designed to emulate these attributes.
Constructed wetlands are of two basic types:  sub-surface flow and surface flow. The sub surface flow can be described as horizontal or vertical flow constructed wetlands. Sub surface flow wetlands move (effluent) black water through gravel and sand medium on which plants are rooted; surface flow wetlands move effluents above the soil in a plant marsh or swamp. The harmful bacteria and viruses are reduced by filtration and absorption by biofilms on the rock medium in sub surface flow systems. In the sub surface flow system, the black water moves parallel to the surface, from the planted zone down through the substrate and out.
Vegetation

Physical, biological, and chemical processes occur in wetlands to remove contaminants in the water. The theory, therefore, is that the treatment of waste water within a constructed wetland occurs as it passes through the wetland medium and the plant rhizosphere. A thin aerobic film around each root hair is due to the leakage of oxygen from the rhizomes, roots and rootlets. Vegetation in wetland provides a substrate (roots, stem and leaves) upon which micro organisms can grow as they break down organic materials. The micro organisms and natural processes are responsible for the break down of 90 percent of pollutant removal and waste breakdown. Wetland plants in our environment, such as Ludwiga, Eleocharis and giant cyperus weeds, absorb and assimilate some of these substances and other nutrients from both bottom materials and water. As the plants grow, oxygen is created and restored to the water and soil immediately around the plant roots. Aerobic microbial activity that requires oxygen is then able to break down still other pollutants. 

The anaerobic and aerobic processes happen in quick succession. This sequential process is unique to wetland systems and transforms pollutant compounds into harmless, inert substances. In the absence of these processes algae blooms thrive, causing the stagnation of water, preventing the breaking of pollutants and strangling aquatic life. 

The artificial wetlands are engineered to simulate the natural transition zones that occur between aquatic and terrestrial systems, such as roadside drains, waterways, swamps and poorly drained areas. In a natural wetland the water table is at or near the land surface and supports vegetation and animal life both above and below the soil surface.
Generally, the plants growing in such environment are characterized by mesophytic leave cell structure which in turn facilitates a significant amount of water lost during transpiration.  This characteristic, by extension, will remove soil moisture from the constructed wetland system.
.List of plants that can be planted in artificial wetland system and can function with such condition.
1. Botanical Name: Hedychium coronarium Koenig

Family name: Zingiberaceae

Local Name: lavand

Habit: Herb, 1m

Habitat: Very wet spots

Status: Naturalized, common

Characteristics: Very common in very wet spots. They grew in great profusion on the road leading to Edmond Forest. Also found in the interior forest rivers. The root system can grow in a range of 18 to 30 inches based on the water table.
Used for upset stomachs.
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2. Botanical name : Cyperus alopecuroides (Rottb)
Family : Cyperaceae

Local  vernacular : zeb a goudon

Herb
Use: In some communities it is used as herbal medicine to treat internal blood clots (bless)

Characteristics: This plant can grow to a height of 1 to 1.5 meters, well adapted to moist conditions and can tolerate periodical low water table.
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3. Botanical name: Sesbania Sericea
Family:Fabaceae
Discription: skinny annual shrub grows up to 3 meters; fast growing plant. 
Habitat: Grows seasonally wet areas
Characteristics: The root system can grow to depths of 0ne (1) meter. However, this plant may wilt under low moisture conditions 
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4. Botanical name : Ludwigia erecta (l.) H. Hara
Family: Onagraceae

Shrub : 2.5 meters

Habitat : wet spots such as drains and depressed areas
Distributed throughout the country in locations where there is a sustainable supply of soil moisture .
Characteristics: The plant is commonly found in very wet locations, mesophtic leave structure, deep root system, and a good reproductive ability.
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Root system of ludwigia erecta, shallow to medium depth of 3 feet
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5. Botanical name: Eleocharis interstincta (Vahl) Roem & Behult
Family: Cyperaceae
Local vernacular: Jon

Habitat: water filled depression in drains
Distribution: Found in the Northern, Southern and eastern part of St Lucia within the dry life zone.
Use: The stalk fiber is used for craft making in St Lucia 

Characteristics: Adapts to high soil moisture conditions ranging from saturated to sub merged soil.
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Root system of Jon (eleocharis interstincta) can grow to approximately 1 meter
Plant availability
Apart from the lavand (Hedychium), the remaining plants can be source in the Dennery area. Since the lavand has a very attractive flower and can be a preferred choice, the planting material can be source at Fond St Jacques or Troumassee river.
Management requirements

The establishment of wetland plants will require sourcing vegetative material in their natural environment. However, some of the woody plants, in particular, Sebania produce seedlings seasonally. This may pose a problem since the project implementation time might not necessarily coincide with the seeding season.. Moreover, the planting material for all the plants in the listing will have to be taken as wildings for ease of access. Based on certain site conditions, the advice is that shrub plants such as ludwigia or sesbania can be used in large systems design for multiple users.
While there are other shrub plants that can adapt to these condition, the judgment for not including them lies on their extensive root system that can impair the wetland structure. For ease of establishment, and periodical maintenance, it recommended that the herb plants be given first choice of use in the wetland system.
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