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Well number Description Water type

1 SendS -l S Ca-HCO,
2 SendlS -l S Ca-HCO,
3 SendlS -l S Ca-HCO,
4 S —o,g, 15 Na-Cl
5 e —059,15" Mg-Cl
6 SendS —05,15 Ca-Cl
7 SendlS -l S Ca-HCO,
8 SendlS o S Ca-HCO,
9 S e~y S Mg-HCO,
10 Seds -~ S Ca-HCO,
11 S ol S Na-HCO,
12 S e ~ i S0 Mg-HCO,
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Table 2. Classification of groundwater samples of the study area for irrigation
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<250 (Excellent) Jl -
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(uS/em) (EC) s 3 s 750-2000 . -
. o - P bl 5 10
(Wilcox, 1955) (Salinity hazard) (Permissibie) Jy-5 J:
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R 10-18 (Good) s> -
(Soduim adsorption ration)
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<20 (Excellent) J 7
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G RINOFD doiw
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Table 3. Measured chemical parameters in wells and their comparsion with WHO for dinking
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Chemical parameters Minimum  Maximum Permissible limit Undesirable effect
(Ca)puds 50 130 200 (Scale formation) (¢ ,l38 atwg
Mg) oo 25.2 88.2 150 _
(Na) o0 10.12 161.92 200 (High blood pressure) Y g5 ,Lzé
K) el 1.17 3.12 12 (Bitter taste) oo &b
HCO ol s o 244 396.5 600 _
SO,) olisus 28.8 277.44 600 (Laxative effect) Lo
Ch wl,ls 355 372.75 600 (Salty taste) oje 5
(TDS) Jslons el J5 387 1280 1500 GaStmlan“n(?rl;tua:i)(‘)i ol S 25
oH) zl 2 6.91 7.97 9.2 (Unpleasant Taste) auligsl pab
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Table 4. Groundwater classification based on different parametrs for drinking
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Parameters Range Classification No. samples
<500 (Desirable for drinking) o ,5 !, wsllas 3
(TDS) * Jslo sal> olge S 500-1000 (Permissible for drinking) < .5 4 jlxe 8
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(Freeze and Cherry, 1979) 10000-100000 (Saline water) ;5 o1 -
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<75 Soft) S -
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0.141-0.846 (Very fresh) o ot Lz Ol -
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Fig. 7- Schoeller diagram of water samples of the study plain
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Introduction: Groundwater quality study is one of the important tools for the sustainable development of a region and pro-
vides crucial information for managing water in different sectors. In recent years, water withdrawal from Iran’s aquifers has
reduced the groundwater quality in most of the plains. This research was conducted to investigate the groundwater quality
of Seydan-Farooq plain for agricultural and drinking purposes and also mapping some effective chemical parameters in

these two sections.

Material and methods: In this research, the results of chemical analysis of twelve wells in 2016 were used. First, ground-
water type and hydrogeochemical facies were determined. Factors controlling groundwater chemistry were determined
using Gibbs diagram and plot of Ca+Mg versus SO4+HCO3. To classify water for irrigation, electrical conductivity (EC),
sodium adsorption ratio (SAR), sodium percentage (%Na), magnesium ratio, corrosivity ratio, and permeability index were
used. Then, the map of some important parameters for irrigation water was prepared. To classify water for drinking pur-
poses, chemical parameters were first compared with World Health Organization (WHO) guidelines. Next, some important
parameters for drinking such as total dissolved solids, total hardness, and chloride ion concentration were compared with
existing standards and their effects on human health were discussed. Then, the map of these parameters for the study plain

was prepared. Finally, the quality of water for drinking purposes was evaluated using the Schoeller diagram.

Results and discussion: The distribution pattern of samples in Durov diagram indicated the tendency of some samples to

reach the end of the hydrogeochemical evolutionary cycle. As such, the bicarbonate type was changed into chloride type in
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a short time. Based on Gibbs diagram and the plot of Cat+Mg versus SO4+HCO3, rock-water interaction and dissolution of
carbonate rocks were the main factors changing the groundwater chemical quality of the plain. According to SAR value, all
samples fell in the excellent category which is suitable for irrigation and there is no risk of soil alkalinity. While in terms of
salinity (EC), they are acceptable in the agricultural sector. Based on the percentage of sodium, samples were categorized as
excellent, which are suitable for irrigation. According to the permeability index, all samples, except for one sample, showed
good irrigation quality and did not change the soil permeability. In the majority of samples, the magnesium ratio was less than
50, which is suitable for irrigation. Comparison of chemical parameters with the WHO guidelines showed that none of the
parameters exceeded the permissible limit. Comparison of TDS and chloride in samples with other existing standards showed
that only one sample was brackish, which is not suitable for drinking purposes. Based on the groundwater hardness, water of
the study plain was classified as high hardness water. According to the Schoeller diagram, the water quality of the study plain

was classified in the good category.

Conclusion: According to the hydrogeochemical results, water-rock interaction and weathering of carbonate minerals are
the main factors in changing water chemistry. Since the majority of rocks recharging the aquifer are calcareous, it seems
obvious that calcium and bicarbonate ions are dominant in the groundwater. In all samples, except those wells with pos-
sible saltwater intrusion, parameters such as salinity risk, SAR, sodium solution, and permeability index were acceptable
for irrigation and there was no risk of soil alkalinity. Aquifer recharge by limestone-dolomite and dolomitic rocks in some
regions has increased the magnesium ratio of groundwater in about 40% of samples. It has also increased the groundwater
hardness. None of the chemical parameters exceeded the permissible limit set by the WHO and Schoeller diagram indicated

that the water quality of the study plain was classified in the good category.

Keywords: Groundwater quality, Hydrogeochemistry, Irrigation water, Drinking water.
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