Agricultural Groundwater Sustainability Assessment under Current Extraction Rate, Case Study: New Reclaimed Area in Sahl Baraka, Farafra Oasis
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Abstract:

Groundwater is a valuable natural resource. It is used as the only source of irrigation water for new reclamation areas in Sahl Baraka, Farafra oasis. Sahl Baraka is located in the regional extent of Nubian Sandstone Aquifer (NSA) in the Western Desert of Egypt. NSA is a non-renewable shared aquifer between Egypt, Sudan, Chad, and Libya. In order to preserve this valuable natural resource, the requirements for sustainable groundwater usage have to be fulfilled and groundwater over exploitation has to be avoided. Over exploitation of groundwater leads to undesirable side effects such as lowering the groundwater potentiometric level (GPL). This leads to drying-up of running springs, increasing pumping cost, and, in some cases, deterioration of groundwater quality. Groundwater extraction from NSA has increased and consequently the GPL declines. Since NSA is non-renewable, there is no aquifer recharge and the concept of safe yield or discharge equals recharge is not applicable. The ministry of water resources and irrigation (MWRI) put the criteria of groundwater sustainability, duration and economic lifting depth criteria, for new groundwater dependent reclamation areas. This paper presents an assessment of groundwater sustainability under current extraction rate, Qwell = -2500 m3/day, according to the MWRI sustainability criteria, for a new groundwater dependent reclamation area of 10000 feddan in Sahl Baraka, Farafra oasis, as a case study. This area has been simulated and numerically modeled using ModFlow. The model was calibrated and used to obtain the depression cone drawdown (DCD) associated with the current extraction rate. All NSA drawdown rates at Farafra oasis were considered. Benefit –Deficit analysis for duration and economic lifting depth criteria are presented and show that the current extraction rate is sustainable according to the adopted sustainability criteria.
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