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ABSTRACT

The AbKharvar channel is 7 km long in Behbahan Plain located in an arid to semi-arid zone. Since it has
restricted water resources, preserving its quality is very important. To investigate the contamination possibility,
6 places were sampled in the studied area. The water samples were analyzed for heavy elements As, Fe, Pb, Se,
Zn, Mn, Cr, anions Cl-, SO42-, NO3-, CO3-, HCO3-, and cations Ca2+, Na+, Mg2+, K+, And important water
quality parameters including Ph, EC, and TDS, using ICP-OES, FAES, OAS, titration, drying and conductivity
methods. The pH levels in all samples are within the WHO standard and the standard of wastewater discharged
to surface water and agricultural uses. The concentration of SO42- anion and Mg2+, Na+, Ca2+ cations, and
important water quality factors including EC, and TDS in the sample taken from the Maroon River (S6) exceeds
the allowed levels of WHO standard for drinking water. Geochemical data show that water chemistry is
influenced by processes including evaporation, water-rock interactions, and human activities.

Keywords: AbKharvar Behbahan, Maroon river, Heavy metals, Anions, Cations Introduction

1. INTRODUCTION

The importance of water resources, especially surface runoff, and their protection against pollution is a very
controversial issue. The use of chemical fertilizers and pesticides in agricultural activities, the entry of urban and
industrial wastewater, as well as fossil fuels as man-made factors, and the effect of geological formations, such
as carbonate and chalk formations that have a high solubility in water, as Natural factors can reduce the quality
of water resources

2. MATERIALS AND METHODS

In this research, to investigate the level of water pollution of the Kharvar Behbahan water channel, sampling
was done from 6 points estimated as the main places of sewage discharge, from the upstream (S1) to the
entrance to the Maron River (S6). In each section, three samples were taken in 250 ml acid-washed polyethylene
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sampling containers, to analyze and measure the amount of anions and cations, heavy metals, and nitrat
concentration. Immediately after sampling, the pH and EC values of the samples were determined at the same
sampling location by HACH-Semsion5 EC meter and Genway PH meter. 6 samples from each station were
chemically analyzed to determine the concentration of As, Fe, Mn, Zn, Pb, Se, and Cr elements by inductively
coupled optical emission spectroscopy (ICP-OES) in Zanjan Earth Science Laboratory. Two other series were
sent to Arvand Khak Azma laboratory to measure the concentration of main anions and cations, total dissolved
solids (TDS), and nitrate, and were analyzed by FAES, OAS, titration, drying methods, and spectrum methods.
Atomic absorption spectroscopy and optical emission spectroscopy were analyzed.

3. RESULTS

According to the water analysis results of the Kharvar Behbahan Water channel, the amount of pH changes is
between 1.8 and 3.8 and the average is 2.8, which shows that the water is alkaline. In all samples, this parameter
is within the standard level of wastewater discharged into the surface waters of Iran's Environmental Protection
Organization (5.8-5.6). The EC value of the samples varies from 2030 to 4010 pmoh/cm and the average shows
3023 pmoh/cm. According to the WHO standard, the EC limit for drinking water is 1500 pmoh/cm, and all
samples have an electrical conductivity higher than the limit of this standard and the standard of the wastewater
discharge to surface water and agricultural and irrigation purposes of Iran's Environmental Protection
Organization. Also, as the water travels a longer path, the amount of EC increases due to the presence of
Lahbari and Aghajari producers and the dissolution of evaporative minerals.

4. DISCUSSION AND CONCLUSION

The water pollution of Abkhorvar Behbahan channel, located in Behbahan plain, was investigated and studied.
The results of the chemical analysis of 6 samples taken from the water of Abkhorvar and the Maroon River inlet
were compared with the drinking water standard belonging to the World Health Organization (WHO) and the
standards of the wastewater discharged to surface water and agricultural and irrigation purposes of the
Environmental Protection Organization of Iran. The pH levels in all samples are within the WHO drinking water
standard and the standard for wastewater discharged to surface water and agricultural uses. The concentration of
the main anions and cations in most of the samples is higher than the standard limits. The trend of changes in the
concentration of anions is -CO32<-NO3< S042->CL™>Hco3", cations Ca2+> Mg2+> k+ <Na+ and heavy
elements Se>Mn>Fe> Zn> Cr> Pb>As. The amount of EC, TDS, and the concentration of SO42-, -HCO3, -
C032, -NO3, Ca2+, Mg2+, Na+, and K+ ions in the sample taken from the water inlet to the Maroon River is
higher than the WHO drinking water standard, while The amount of nitrate as well as other heavy elements in
this sample is within the limit of the WHO drinking water standard. The trend of changes of calcium and sulfate
ions and total dissolved solids is similar in the studied area, which can indicate a common source, such as the
dissolution of gypsum, calcite, and anhydride minerals, as well as the entry of urban and industrial wastewater,
for these ions. The concentration of nitrate, sulfate, and bicarbonate ions in the center of the city is increasing,
which can be attributed to the entry of wastewater rich in organic substances.
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Fig. 1- Geological map of study area (Fakhari, 1993) and location of sampling points.
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Table 1- Location of studied samples.

Stations Location Long Lat
S1 Shaikhsedogh street 3383691 428051
S2 Takhti treatment plant 3385290 427864
S3 Emamkhomaini School 3386551 424476
S4 Bagherzadeh Street 3387228 425453
S5 Lasbid Chanel 3391667 419587
S6 Maron River entrance 3391921 419350
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Table 2- Analysis results of main anions and cations and statistical parameters of water samples

N H EC TDS NOs COz2 HCOs SO42 Cl Na* Ca?* Mg? k*
P (umoh/cm)  (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)” (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
S1 8.1 4010 1350 51 0 225 850 596.4 681.2 400 229.2 58.9
S2 8.3 2030 1200 6 0 250 500 255.6 590.5 132 257.9 39
S3 8.2 2360 800 10.4 0 325 550 479.2 599 230 137.9 78
S4 8.3 3630 1450 18.4 0 190 890 415.3 725 280 283.1 64
S5 8.3 3360 1425 22.4 0 50 900 465 780.7 360 257.7 92
S6 8.1 2750 815 10.9 0 150 800 397.6 599.3 70 180.2 102
Average 8.2 3023.3 1173.3 12.2 0 198.3 748.3 4348 6626 2453 2243 72.3
Max 8.3 4010 1450 22.4 0 325 900 596.4 780.7 400 283.1 102
Min 8.1 2030 800 51 0 50 500 255.6 590.5 70 137.9 39
Desirable Limit ~ 6.5-
(WHO, 2008) 85 1500 500 45 - 200 200 200 50 75
Wastewater
Disgharge 6.5-
Standarad to 8.5 . 50 . . 400 600 ) S 100 )
Surface Water
Wastewater
Disgharge 6.5-
Standarad to 8 5 - 10 - - 500 600 - - 100 -

Agricultural and

Drinking Water
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Table 3- Comparison of the characteristics of S5 (the end of the Kharvar water channel) and S6 samples (the

entrance to the Maroon River).

N oM EC TDS NOs; COz2 HCOsz SO Cr Na* Cazt Mg* k*
P (umoh/cm) (mg/l) (mg/l) (mg/l) (mg/l) (mg/ly (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)
S5 83 3360 1425 224 0 50 900 465 780.7 360 257.7 92
S6 8.1 2750 815 10.9 0 150 800 397.6 599.3 70 180.2 102
Olag 3195 ST JUI™ O (10K polic 4 o0 mbi ¢ Jous
Table 4- Results of heavy metals Analysis of Abkhorvar Behbahan chanel.
N Cr Mn Fe Zn Pb Se AS
(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
S1 0.02 0.5 0 0 0.02 0.6 0.02
S2 0.07 0.002 0 0 0.08 0.05 0
S3 0.07 0.2 0.9 0.2 0.03 0.4 0.05
S4 0.01 0.3 0 0.2 0.007 0.3 0.01
S5 0.03 0.04 0.1 0.002 0 0.05 0
S6 0 0 0.001 0 0 0 0
Average 0.03 0.2 0.2 0.06 0.02 0.2 0.01
Max 0.07 0.5 0.9 0.2 0.08 0.6 0.05
Min 0 0 0 0 0 0 0
Wastewater disgharge standarad 2 1 3 2 1 1 10

to surface water
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Wastewater disgharge standarad
to agricultural and drinking water

Desirable limit (WHO, 2008) - -

Maximum permissible limit

(WHO. 2008) 0.05 0.4
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Fig. 3- Heavy Metal Concentration Chart in The Study Area.
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