Progress report on the Aux Lyon Artificial Wetland project from January to March 2009

Introduction
During the period when a consultant from ecosolution LLC and students from the University of Vermont were here to construct two demonstration wetland units at Aux Lyon, a small team was invited to understudy their work in order to construct additional wetlands in the community after their departure.
Prior to the implementation of the project, a materials assessment was conducted primarily to ascertain availability of fittings and to utilize same, rather than importing fittings recommended by the consultant. It follows that an empty plastic chlorine bucket was used to set-up the sewage level control inside the wetland and a forty-five gallon plastic drum was used to set up the receiving chamber. All other required PVC fittings were available in our local hardware stores.  

Due to the associated cost of mobilization, transportation and labour, it may not be economical to construct a single wetland unit. Notwithstanding this, a crude yet detail estimated cost of the unit is shown in table 1.1 below. 

Table 1.1 Material list and estimated cost. 

	Material
	Quantity
	Unit Price
(EC dollars)
	Total
(EC dollars)

	Pipes and fittings
	
	
	

	Tee 4"
	3
	$19.50 
	$58.50 

	Coupling 4"
	2
	$6.95 
	$13.90 

	Reducer 4" x 3"
	1
	                            $26.00
	$26.00

	Elbow 4"
	6
	$16.50 
	$99.00 

	45º Bend 4"
	2
	$15.50 
	$31.00 

	End Cap 4"
	5
	$17.95 
	$89.75 

	Reducer 4" x 2"
	3
	$12.50 
	$37.50 

	Pipe 4" (waste)
	           30 ft
	$3.45
	$103.50

	Pipe 2" (waste)
	           20 ft
	$34.00 
	$34.00

	Male Adaptor 2"
	2
	$3.95 
	$7.90 

	Female Adaptor 2"
	2
	$4.95 
	$9.90 

	45º Bend 2"
	4
	$17.20 
	$68.80 

	Coupling 2"
	2
	$2.95 
	$5.90 

	Material
	Quantity
	Unit Price
	Total

	Reducer 1" x 2"
	1
	$4.95
	$4.95

	End Cap 2"
	1
	$2.75 
	$2.75 

	Elbow 11/2 "
	2
	$2.95
	$5.90

	Reducer 2" x 11/2 "
	1
	$4.95
	$4.95

	Pipe 11/2"
	1 ft
	$1.23
	$1.23

	Tail piece 11/2"
	1
	$3.95
	$3.95

	Trap adaptor 11/2 "
	1
	$4.95
	$4.95

	Male adaptor  11/2  "
	2
	$3.95
	$7.90

	PVC cement (small)
	2 tins 
	$7.50
	$15.00

	Solvent cleaner (small)
	1 tin
	$7.50
	$7.50

	Clear Silicone 
	1 tube
	$18.95
	$18.95

	Plastic tank (45 gallons)
	1
	$20.00
	$20.00

	Empty chlorine bucket
	1
	$10.00
	$10.00

	Pipe 1" (Pressure)
	               6" 
	$3.90 
	$3.90

	End Cap 1"
	2
	$1.75 
	$3.50 

	Tee 1"
	1
	$2.10 
	$2.10 

	Subtotal
	
	
	$703.18

	
	
	
	

	Material for Concrete Works
	
	
	

	Stones 1/2"
	5 yards
	$55.00
	$275.00

	Concrete block (6")
	160 
	$3.00
	$480.00

	Cement
	8 bags
	$24.00 
	$192.00

	Steel 1/2"
	4 lengths
	$24.00 
	$96.00

	Ready Mix
	2 yards
	$75.00
	$150.00

	Sand 
	1 yard
	$50.00
	$50.00

	Subtotal
	
	
	$1243.00

	Sub-based materials
	
	
	

	Coconut husk
	12 bags
	                              $3.00
	$36.00

	Tree crop
	20
	                            $10.00
	$200.00

	Saran netting (filter)
	
	
	

	Subtotal
	
	
	$236.00

	
	
	
	

	Material
	Quantity
	Unit Price
	Total

	Tools
	
	
	

	Tools Rental (Drill)
	1
	                          $120.00
	$120.00

	Tool (Hacksaw)
	1
	$40.00 
	$40.00

	Tools Rental (Jigsaw)
	1
	                            $60.00
	$60.00

	Hacksaw blade
	2
	$4.00 
	$8.00 

	Electrical extension cord
	1
	$10.00
	$10.00

	Subtotal
	
	
	$238.00

	
	
	
	

	Implementation phase
	
	
	

	Labour (contractual)
	
	
	

	      Mason
	3 days
	                          $120.00
	$360.00

	      Labour
	3 days
	                            $60.00
	$180.00

	      Plumbing
	2 days
	                          $120.00
	$240.00

	Earthworks
	1 days
	                                  $60.00                                  
	$60.00

	Hauling of materials
	
	
	

	      Ready mix
	
	
	$200.00

	      Sand
	
	
	$100.00

	      1/2 "  stones
	
	
	$300.00

	Supervision
	14 days
	                            $45.00
	$630.00

	Subtotal
	
	
	2070.00

	
	
	
	

	Transportation
	
	
	

	      Stones 1/2"
	5 yards
	
	$250.00

	      6" Concrete block 
	160
	
	$100.00

	      Cement and Sand
	1 yard
	
	$250.00

	      Ready Mix
	2 yards
	
	$250.00

	Subtotal
	
	
	$850.00

	
	
	
	

	Grand Total
	
	
	$EC 5340.68


Construction phase
In an effort to reduce the construction cost of the unit, as well as to forge community interest and participation and to augment an appreciation by various users, it was agreed from the inception that users of the units were expected to assist in hauling materials and participate in the construction of the unit by way of learning the general operation of the unit. In this view, a community liaison officer was contracted to bridge the gap between the project administration section and the community.

The first few units were quickly constructed to coincide with the arrival of the consultant and students from the University of Vermont in order to set up model units which were later emulated in two other locations in the community.  
Duration of construction
Ideally a wetland unit can be constructed and commissioned within fourteen days. However, due to unforeseen problems such as leaks through the walls of the units, as a result of poor workmanship and the use of inadequate materials to prevent same, there was an extended delay in rectifying this problem. 
Shortcomings
Based on our assessment, before the consultant left here on January 8, 2009, the first wetland was ready to be commissioned. However, the ½ inch stones appeared dirty; therefore a recommendation was made to conduct a flushing exercise with fresh water. It follows that the down pipe from the guttering of the house was diverted to the unit in an effort to achieve the desired flushing effect.
Considering that rainfall during the month of January was extremely low, filling the unit proved to be unsuccessful. In this view, a decision was taken to transport water for the purpose of flushing the wetland media and to investigate our suspicion of leaks through the walls of the unit.
Our investigations of this problem revealed leaks through cracks in the foundation and side walls of the unit, particularly through the wall where the washout and effluent pipes were installed. 
Our efforts in resolving this problem included; 
· Removal of plants, coconut husks, and ½ inch stones from the unit to facilitate repair works using a concrete sealant, 

· Dismissal of original contractor due to his unwillingness to urgently undertake repair works to the units,

· Change plumbing work to facilitate adequate bonding between concrete and pipes, and 

· Continuous testing for leaks by repeatedly filling the unit with fresh water after each corrective event was completed.  
Consequently, the first wetland was commissioned on March 30, 2009 at 11:35 am. Subsequently the second wetland is ready to be commissioned, while the plumbing works and media ( 1/2  inch stones) have been installed on the two other units. See table below for status summary.
Table 1.2 shows outstanding works and expected dates by which wetlands will be operational.

	Activities
	Wetland

unit # 1
	Wetland 

unit # 2
	Wetland 

unit # 3
	Wetland 

unit# 4

	Operational
	√
	No
	No
	No

	Require septic tank filters
	No
	√
	√
	√

	Require coconut husks and plants
	No
	√
	√
	√

	Require Sealing  washout and effluent pipe
	No
	√
	No
	√

	Expected date of completion
	Completed
	May 6, 2009
	April 30, 2009
	May 6, 2009


Limitations  
The wetland units were being constructed at a time when a construction boom existed on island and therefore a good contractor was hard to find. There is a view that the original contractor’s ability to effectively construct the units was widely inadequate and this may have increased the unit cost per wetland.

Conversely, the design is a virtual new technology to us and during the planning phase of the project we just may have overlooked the serious issues such as good workmanship and the likely occurrence of leaks through the walls of the units as it may seem like the construction of just another septic tank. 

Conclusion/Recommendations
The operation of the wetlands should be monitored, performance indicators be clearly defined and adjustments in terms of flows and loadings be regulated to optimize its performance. In this view proper disposal of effluent will have to be adopted to minimize human contact and the likely spread of disease. 

Finally the growth of selected plants on the wetland must be enhanced by covering the unit (in the interim) with saran netting or coconut palms to prevent loose animals from disturbing its growth.  

