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Quality Monitoring and Self-Purification Capacity of Sirvan river in Azad Doab Interval
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Abstract

Due to the increasing pollution from domestic wastewater in urban and rural areas, as well as industrial and agricultural
activities, the future of the country's water resources, especially surface water resources, will face inevitable environmental
crises. The assessment of the water resources situation to determine the severity of the current crisis and warn about the
future is very important and influential. In this research, the quality status and self-purification capacity of the Sirvan River
in the Azad Doab interval under the influence of input pollutants along the study area have been investigated. For this
research, considering the current conditions and situation, 7 physicochemical water quality parameters, including dissolved
oxygen, ammonia, nitrate, phosphate, turbidity, pH, and temperature, were measured and analyzed at 10 selected stations
along the approximately 45-kilometer study area in three seasons (winter, spring, and summer) using standard methods.
Furthermore, the water quality status of the free water interval was evaluated using the IRWQI water quality index.
According to the results obtained, most of the sampling stations had low pollution levels due to adequate water supply,
winding path, and appropriate ventilation by wind, and they were qualitatively relatively good. Only in some areas, such as
the location of station number 9, the water quality has decreased due to the discharge of wastewater from the city of
Sarvabad into the river, but after that point and along the route, it gradually improves towards the desired condition.

Keywords: Pollutant sources, Qualitative monitoring, Self-purification, Surface water quality index of Iran.
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Figure 1. A view of the study area
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Figure 2. Sampling station locations
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Table 1. Sampling station specifications

Coordinates Distance from the Address

beginning (km) .§

X y g
641423 3910984 0.6 Khoroji Sad Azad 1
639993 3907371 6.5 Pol Mevasali Nagal 2
636883 3903761 14 Serehi Burgoro 3
636915 3901263 20 Pol Rostaye of Langreez 4
629500 3902555 30 Pol Rostaye of Karabad 5
629457 3902703 31 Pasab Tarh Parvaresh Mahi 6
625840 3904593 36 Robaroy Karkhanrh Ard 7
624177 3906837 40 Balater az Chah Shorb Shmareh 3 8
624130 3906992 41 Khoroji Fazlab Savrabad 9
622009 3908630 45 Mahal Chah Shorb Abrahim Abad 10
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Table 2. Indicator Parameters and Their Weights

Hardness Ammonium COD EC PH Turbidity ~ Phosphate Nitrate DO BODs Coliform Parameter
0.059 0.09 0.093 0.096 0.051 0.062 0.087 0.108 0.097 0.117 0.14 Wight
mg/I- mg/l mg/Il pmbhos/ NTU mg/l mg/Il mg/I mg/l MPN/ Unite
cacos cm 100ml

n Wils n
IRWQI = [ITi=, ;] Y =2z Wi M
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Table 3. Descriptive equivalent of an index.

More than 85 70.1-85 55.1-70 45-55 30-44.9 15-29.9 Less than Numeric value
15 of the index
Very goof Good Relatively Medium Relatively Bad Very bad Descriptive
good bad equivalent
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Table 4. Results obtained in Winter.

10 9 8 7 6 5) 4 3 2 1 Unit Parameter
9.3 8.43 10.05 9.51 9.1 9.82 9.52 9.42 9.28 7.3 mg/l DO
0.121 0.292 0.077 0.11 0.186 0.007 0.217 0.063 0.041 0.107 mg/l NHs
3.93 4.24 3.72 3.82 3.95 3.66 3.29 3.37 2.3 2.1 mg/l NOs
0.1 0.25 0.063 0.039 0.032 0.026 0.03 0.04 0.03 0.025 mg/l PO,
7.5 11 3.7 3.15 2.52 3.1 3.3 4.8 3 2.4 mg/l NTU
8.49 8.48 8.5 8.49 8.39 8.46 8.42 8.36 8.25 8.16 - PH
460 460 420 400 420 410 410 410 310 310 ps/cm EC
294 294 269 256 269 262 262 262 198 198 mg/l TDS
11 11.3 10.7 9.5 8.7 8.7 8.2 8.7 8.5 7 °C T
Table 5. Results obtained in Spring.

10 9 8 7 6 5 4 3 2 1 Unit Parameter
7.88 7.26 7.62 7.44 6.38 7.59 7.88 7.93 8.73 5.1 mg/l DO
0.078 0.14 0.19 0.09 0.066 0.047 0 0 0.004 0 mg/l NHs
2.88 3.42 2.36 2.12 2.39 2.15 2.49 2.5 2.57 2.56 mg/l NO;
0.1 0.08 0.07 0.04 0.04 0.02 0.05 0.06 0.033 0.03 mg/l PO,
20.2 13 14 5.1 2.81 3.58 4,73 7.66 5.86 2.16 mg/l NTU
8.43 8.31 8.45 8.39 8.29 8.33 8.21 8.17 8.03 7.8 - PH
393 420 400 394 393 380 370 350 345 338 ps/cm EC
252 269 256 252 252 243 239 224 221 216 mg/l TDS
19.3 19.7 19.2 18 16.3 16 13.2 13 9 7.6 °C T




Table 6. Results obtained in Summer.

10 9 8 7 6 5 4 3 2 1 unit Parameter
8.95 8.11 8.58 8.13 5.76 8.55 8.34 7.92 8.57 3.09 mg/l DO
0.58 0.99 0.5 0.42 0.51 0.42 0.53 0.39 0.53 0.35 mg/I NH;
2.48 4.08 2.1 2.02 2.22 2.08 2.3 2.25 2.29 2.17 mg/l NOs
0.069 0.324 0.082 0.047 0.028 0.033 0.015 0.025 0.023 0.022 mg/| PO
5.33 13.4 2.96 2.86 2.14 3.2 2.89 3.58 1.64 3.02 mg/l NTU
8.47 8.15 8.5 8.5 8.22 8.47 8.4 8.28 7.93 7.55 - PH
322 330 320 316 320 312 310 307 308 308 ps/icm EC
206 211 205 202 205 200 198 196 197 197 mg/l TDS
16.4 17.9 16.6 16.4 16.8 15.1 12.8 14.3 10.3 9.2 °C T
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Figure 3. Changes in the quality parameters of the river over time.
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Figure 4. Continuation of the qualitative changes in river parameters over time.
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Table 7- Results of calculating the IRWQI water quality index.
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Figure 5. The final results of the IRWQI index
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