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Feasability test for soil recovery

Given this result, we considered a water use scenario for a family of 4 with a European standard, in the absence of sufficiently accurate data from the field in Nagaa Diab. This represents 0.37 m3 of wastewater per day that we can use after treatment to reduce soil salinity and irrigate small agricultural plots.

Potential solution to be tested

Water supplied for domestic services has a low level of salinity. It can be reused after adequate treatment, depending on its pollution load.

Low cost treatment to reduce the pollution carried:

1-For grey water: filtration, decantation of suspended particles 2-For black water: septic tank followed by a sand bio-filter These solutions are normally sufficient, but this must be confirmed by analyses to verify the compatibility of the final uses with the regulations. This means that after 40 days of soil flushing, the first plot can be irrigated with less water. The excess water can be used to flush another plot, and so on... • Total volume is equal to ten times the daily wastewater flow. This ensures a residence time of more or less ten days for the incoming water before it reaches the outlet.

Soil rincing and irrigation strategy

• Panels are used to force the direction of flow and the settling of solid waste. • The depth of the biofilter (not more than 0.6m to avoid anoxic zones.

• The hydraulic conductivity at saturation of the selected sand material (Khs)

• Gradient of the bottom of the BF, which should not deviate too much from the natural gradient of the land to limit the amount of earthwork. Plot must be flat and horizontal as possible to be completely flooded by the complete release of the storing reservoir just after the sunset to limit evaporation. Drains must have been buried at 0.3m depth before the flooding operation. A recommended inter-drain distance is 0.6 m for drain of 0.08m in diameter.

Phase 2: Drip irrigation must be installed. Drain outflow must be closed to avoid water drainage. Irrigation is 0.7 cm / day over a plot of 5m2, while 7cm / day are delivered by the storing reservoir, allowing to irrigate 50m2 after this area soil has been washed. A calendar is proposed to progressively shift from phase 1 to phase 2. It is possible to complete 30m2 of irrigated cleaned soil after 1 year. 2.7 years to complete the maximum area of 50 m2.

Storing reservoir equipped with a closing valve

Draining pipe buried at 0.3m deep , equipped with a closing valveopen during phas e 1.

Existing irrigation gutters

Man-made earth ridge for contain flooding wateras it is practice in the locality.

  conductivity of 10 -4 m/s Sand Volume of 0.5 m X 2.0 m X 12.0 m Hydraulic gradient of 0.5 m Which gives: A flux of 0.36 m 3 /day Residence time of 10 days Storage capacity of 3.7 m 3 Oxic mineralization phase Pebble / cobble protection layer Medium to coarse sand (0.25<<1mm) Anoxic biodegradation phase Phase 1 : washing soil by flooding irrigation (as it is practice by local people). Duration is 40 days for a plot of 5m2 flooded each night under 0.07 m of treated WW.Phase 2 : drip irrigation with 0.007 m / day (0.7 cm) required for vegetable growing in arid zone (FAO data).

  the BF depends on the available free area and the topography to allow gravity flow from ST to BF to the irrigated plot. The flow capacity is calculated using Richard's equation….Q = -Kh * dH/dL * FS Total gradient Transient storage reservoir Collecting storage reservoir A spreadsheet has been developed. The input data are :

  -section and hydraulic gradient defined in the linear bio-filter must be maintained in the compact bio-filter. The possible width of the bio-filter depends on the space available laterally. lab. experiment data) is 40 days over a plot of 5m2.
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