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Mg megq/1 0.16 19.20 5.38 4.36
HCO3 megq/l 3.52 30.00 8.52 6.22
Cl megq/l 0.11 44.63 6.10 10.86
Na megq/l 0.64 39.42 6.85 9.43
S04 megq/l 0.81 14.75 3.15 3.16
Cco3 meq/1 0.00 0.00 0.00 0.00
NO3 megq/l 0.01 0.46 0.08 0.08
K megq/l 0.02 0.67 0.13 0.14
F meq/1 0.01 0.189 0.04 0.02
As ppb 0.00 986.26 182.94 319.56
Cu ppb 0.00 10.529 4.023 3.69
Fe ppm 0.06 4.691 0.83 1.18
EC pmoh/cm 520 6000 1507.90 1275.02
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HCO, 0.12 0.936 0.131
Cl 0.979 -0.06 0.119
Na 0.976 0.046 0.009
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0.831 0.215 -0.23
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EC 0.919 0.31 0.187
pH 0.046 -0.79 -0.507
As 0.886 -0.08 0.24
Cu 0.606 0.331 0.162
Fe 0.854 -0.05 0.035
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T cu 043 | 049 | o031 | oss | w61 | 047 | 018 | 044 | 025 | w66 | 035 | 061 | 100
| Fe 026 | 025 | 012 | 019 | 077 | 066 | 000 | 066 | 012 | 013 | -000 | 077 | 046 | 100
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Abstract

The KhoyPlain is located in the north of West Azarbaijan province, northwest of Iran. The study area has a cold and arid climate with the annual
mean precipitation of about 344 mm. The purpose of this study is evaluating of hydrochemical properties of groundwater and determination of
arsenic contamination at this plain. According to the hydrochemical analysis of 36 collected groundwater samples, in some zones of the area,
arsenic contamination is exceed the world health organization (WHO) standard for drinking water. The arsenic concentrations of the water
samples were increased in the east and southeast part of the study area. Based on the cluster analysis, the samples were posed in three clusters.
Each of the clusters divided into subgroups based on heavy metals contain such as arsenic and iron. There is a positive correlation relationship
between arsenic and iron, copper, sodium, chlorine, sulfate and EC. The high correlation of arsenic with iron and copper show the high impact
of oxides and hydroxides of these elements in absorbing and accompanying in the sediments and consequently in the groundwater. The
most saturation indices of arsenic were for FeAsO,:2H,0 and Ca, (AsO,),:4H,0 compounds, showing that change of saturation indices for
these two compounds is similar and increasing from recharge to discharge area. Based on factor analysis method, three main effective factors
were distinguished on hydrochemistry of the study area. In the first factor, chlorine, sodium, potassium, arsenic, copper, iron and electrical
conductivity are effective elements, which have geogenic origin. Consequently, the origin of arsenic can be geogenicthatis related to geological
factors, rocks and sediments that come from alteration of geological formations. Therefore, dissolution of minerals from the Miocene deposits
such as marl, shale, sandstone and red conglomerate and the Pliocene conglomerate, and interbedded marl and sandstone are the effective
sources of arsenic in the aquifer.
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