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Abstract

The salinity of fresh water is one of the serious contamination
threat of groundwater in many countries. Garu Spring in the
East of Khuzestan province is one of the salty springs in the
Zagros zone. Based on field investigations, possible sources of
salinity in the region include dissolution of Gachsaran
evaporative formation and oilfield brines. To identify the
source of salinization in the study area, two sets of samples (20
and 17 samples) were taken from groundwater and surface
water resources in February and September 2015 in order to
determine respectively the main elements and Br. Combination
diagrams of bicarbonate against calcium, magnesium, sodium,
sulfate, and the ratio of Br/ Cl and TDI against chlorine were
used as the best distinction between various origins of the
salinity in the area. The results show that the main reason for
salinity is influx of high volume of Temby river water in wet
seasons and mixing with oil brines in dry seasons.
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Fig 1- Geological map of region
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Table 1- Statistical characteristics of the samples from the study area
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Parameters EC T.D.S. pH Na/Cl Br/Cl
Ca Mg Na K  HCO3 cl SO4?

”;‘:r‘nbslggf 20 20 20 20 20 20 20 20 20 20 20 17
Arm’;‘:m 32451 19471 7.2 2232 48 552 95 2105 8267 5107  0.62 90.1
sD 15443 9266 025 1006 202 2985 47 662 3967 4514 0.2 101.1

CV (percent)  0.48 048 003 045 042 054 049 031 0.45 0.88 0.33 11
Maximum 5180 3108 7.8 4182 8469 9781 245 3173 1341 1302 114 2864
Minimum 514 3084 69 785 207 385 27 635 428 11 0.24 115
Variations 4667 28006 2 3407 65 949.6 228 2548 12992 1292 1.9 286.2
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Piper Diagram of Garu and Asmari
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Fig. 2— Piper Diagram for samples from wet and dry periods
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Fig. 3- The mixing diagram to distinguish fresh water from salty water (Mast, 1982)
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Fig. 4- Differentiating oilfield brine from the brine halite, Br x10** vs. Cl (Whittemore, 1984, 1993; Pollock
and Whittemore, 1979)
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Fig. 5- combination diagrams of TDI vs. sodium (a) and TDI vs. chlorine (b)
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Fig. 6- Garu Spring composition diagrams; calcium vs. chlorine (a), sodium vs. chlorine (b), sulfate vs.
chlorine (c) and calcium vs. sulfate (d)
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