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Abstract

There are many springs in Iran contaminated by arsenic and
therefore not suitable for drinking purposes. Garu spring
around Masjed Soleyman city is an indicator of such springs.
In order to study the concentration of arsenic, 20 samples were
collected from the spring and Asmari anticline observation
wells. Concentration of major and trace elements (i.e. As, Fe,
Mn, Ni, V, and Li) in the samples were measured. ICP-OES
studies were carried out on 3 samples of the surrounding
formation. The results showed that Garu spring has arsenic
levels higher than 10ppb. Hydrochemical and statistical
analysis of water samples and sediment as well as significant
correlation of arsenic with main cations (i.e. Nickel and
Vanadium) showed that anthropogenic factors do not have an
effect on the amount of arsenic. It is found, that the origin of
arsenic is geogenic (Gachsaran formation and oil brine influx).
The mechanism of arsenic mobility during wet season is the
anaerobic respiration of Fe*3 reducing bacteria, whereas, in dry
season, the environment is further reduced and as a result the
activity of the SRB and IRB in the span of springs leads to the
reduction of iron by sulfide from sulfate respiration, which
causes arsenic deposition.
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Fig. 1- Geological map of the study area
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Table 1- Physical and chemical measurement of groundwater and Tembi river samples
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sample ca Mg Na* K+  HCO SO  CF (ppb)* (pgb) (ppb) (pgb) (ppb)  (ppb) (ucr:]nr;o/ (°C)

R: 7351 929 1559 013 195 180 5297 10 160200 201 802 _g535

Ro* 65.27 9.68 3109 0.7 18 9446 2817 34100 269 744 23

P, 1935 69 4213 022 39 251 37.84 5180 276 7.07 41
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Spy* 959 343 2235 022 408 351 26.85 3380 289 716 65
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SPy* 1021 357 2444 021 378 543 281 3640 294 7.2 9

SPyg* 1069 363 2448 018 412 557 2779 300 160 014 260 4043 534 4160 289 7.3  -49
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Table 2— Correlation matrix of physical and chemical parameters of major and trace elements
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Ca Mg Na K HCO3 Cl SO4 As Li Ni \Y% Mn Fe EC
Ca 1
Mg 0.941 1
Na 0.913 0.812 1
K 0.602  0.643 0.538 1
HCO3 0.395 0.309 0.202 0.193 1
Cl 0.827  0.745 0.929 0.257 0.207 1
S04 0.807  0.756 0.789 0.875 0.125 0.516 1
As 0.815 0.847 0.724 0.436 0.049 0.714 0.615 1
Li 0.623 0.784 0.538 0.518 -0.289 0.486  0.586 0.84 1
Ni 0.81 0.757 0.751 0.437 0.24 0.773 0.545 0.874 0.629 1
\Y 0.545 0.531 0.689 0.404 0.018 0.748 0.403 0.649 0.499 0.814 1
Mn 0.49 0.418 0.647 0.203 -0.058 0.542 0.552 0.306 0.234 0.058 0.088 1
Fe 0.088 -0.048 0.221 0.088 -0.078 0.037 0329 -0.324 -0.226 -0.407  -0.409 0.675 1
EC 0.9 0.88 0.91 0.48 0.6 0.99 0.61 0.96 0.48 0.5 0.62 0.64 0.23 1
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Table 3- Rotated factor matrix for major and trace

elements
5 oses polic (glp &bl 93 ol g ilo Y Jao
oS
Parameters Factor 1 Factor 2 Factor 3 Factor 4
Ca 0.777 0.49 -
Mg 0.751 0.541
Na 0.779 -
K - 0.975 - -
HCO3 - - - 0.96
Cl 0.916 - - -
SO, - 0.838
EC 0.916 -
pH -0.878 0.324
As 0.848 -
Li 0.612 0.489
Ni 0.884 -
\Y 0.756 - -
Mn - - 0.894
Fe - - 0.919
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Fig. 2- Combined diagram of groundwater CO; saturation variations vs arsenic
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Table 5- Increase of the toxicity of water in oil
production process (Poyan, 2015)
(Poyan, 2015)

Contaminants Midpoint Detection  Final point
pH 8-6.6-6.4 81-76-27
Benzene Yes 60 Yes
Phenanthrene Yes Yes
Barium No Yes
Arsenic No Yes
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Fig. 3- Eh-pH diagram of the stability of different
species of arsenic and iron (Selinus, 2005)
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