Geochemistry and evaluation of ground water in Sinu village, North –West Iraq
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ABSTRACT
           The demand for water has increased tremendously in the last years due to the increase in population and the expansion of agricultural and industrial activities. The aim of this study is to determine the ground water quality in Sinu village and surrounding area, which is located in North –Western of Iraq, at a distance about 90km West of Mosul city between longitude  42 o  07׳  → 42 o  14׳ and latitude 36 o  16 ׳  →  36 o  23 ׳. The climate of the area is semi-arid; the wet seasons are from November to Apri and the dry seasons are from May to October. According to the meteorological data of the last  20 years, temperature ranges between 7 oC in January and 36 oC in July, the mean annual precipitation rate is 340 mm/yr. The main topographic feature is Sinu anticline  which is located North of the studied area. The elevation of the region ranges between 315 and 538 m above sea level with several shallow valleys passing through the region. Recharge to the aquifers in the area is mostly from rainfall via permeable formations which are exposed at the surface. The geological sequence extends from Dihiban Formation to Quaternary deposits. The Fatha Formation consist of alternating layers of green marl, limestone, gypsum, red clay and siltstone contains many fractures and joints which render it as the main aquifer in the village. However, it has poor water quality due to the presence of gypsum and marl. Quaternary deposits include valley terrace, slope deposits and residual soil which cover approximately most of studied area. It consists of gypsifereous and calcereous soil.
Field work include monitoring the existing wells and springs in the region and recording their coordinates on topographic map, and measuring static water levels in deep wells. One of the wells was artesian flowing well. The general direction of ground water flow was determined to be from North toward South and South East, similar to runoff water flow in the drainage system. The yield of springs were observed to range between 2.7-12.4 l/sec according to springs discharge classification. All springs fall in fifth stage except Amm Shababit spring which fall in fourth stage. The field trip includes collection of ten ground water samples, six from springs and four from deep wells  after pumping for 10 min. pH, Ec (Electrical conductivity) have been measured in situ using portable device, pH of all ground water are above 7 this indicate that the water is alkaline while Ec ranges between 2845 -4725 μmohs/cm. Laboratory analyses include determining the concentration of major ions such as Calcium, Magnesium, Sodium, Potassium, Chloride, Bicarbonate ,Sulphate and Nitrate. In addition, TDS (Total Dissolved Solids) and total hardness were also taken into consideration. The hydrochemical results show high concentration of major ions except nitrate which is  within the range of drinking water limits. TDS of all samples are greater than 2980mg/l indicating brackish and very hard water of permanent type. Major chemical constituents of ground water revealed strong relationship with the aquifer lithology. The similarity in ground water quality between spring water and wells water indicate that all water comes from the same aquifer, Fatha Formation. According to Scholler classification all ground water belong to sulphate group (So4) which include two sub family Calcium–Sulphate family and Magnesium–Sulphate family. The ground water was found unsuitable  for human drinking water consumption, but suitable for  all animal consumption  except poultry. Parameters such as sodium percentage Na%, and adjusted sodium adsorption ratio (Adj. SAR) were used to assess the suitability of ground water for irrigation purposes. Ground water is not advisable for irrigation of sensitive plants, but these water are fit for irrigation of vegetable, field crops and fruit tress with medium to high salt tolerance in well–drained soils with appropriate leaching which is necessary to avoid build up of salts over time .
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