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Objective: Proper treatment of urban wastewater and monitoring the quality
parameters of wastewater treatment plant effluent are essential and play an important
role in environmental protection. Therefore, this study aimed to evaluate the effluent
quality of two wastewater treatment plants in Bandar Gaz and Bandar Turkmen,
located in western Golestan Province.

Methods: In this study, the concentrations of qualitative parameters including
temperature, pH, BOD, COD, EC, nitrate, total suspended solids (TSS), total solids
(TS), turbidity, total phosphorus, dissolved oxygen (DO), fecal coliform, and total
coliform, along with discharge as a quantitative parameter, were evaluated in the
effluent of the Bandar Gaz and Bandar Turkmen wastewater treatment plants during
the 14001401 water year. The Catalan Water Agency Water Quality Index (ISQA),
BOD/COD ratio, and pollutant removal efficiency were then assessed based on
existing standards.

Results and Discussion: The results showed that turbidity, total coliform, and BOD
levels in the Bandar Gaz wastewater treatment plant were significantly higher than
those in Bandar Turkmen. The BOD/COD ratio in the influent of both treatment plants
was approximately 0.6, indicating that the wastewater could be effectively treated
using biological methods. However, the BOD/COD ratio in the effluent was less than
0.3. The highest removal efficiencies were observed for TSS and BOD, respectively.
In addition, the removal efficiency of most parameters in the Bandar Turkmen
treatment plant was higher than that in the Bandar Gaz treatment plant, except for
COD. The ISQA results indicated improved effluent quality after treatment, although
the final effluent quality of both treatment plants remained in the relatively poor
category.

Conclusion: The results showed that microbial contamination in the effluent of the
Bandar Gaz treatment plant was higher than that of the Bandar Turkmen treatment
plant. The removal efficiency results also indicated that parameter removal rates in the

Bandar Turkmen treatment plant (except COD) were higher than those in the Bandar
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Introduction

Currently, untreated urban wastewater is considered one of the most significant sources of
environmental pollution in Iran and many developing countries. The common practice of using
inadequately treated urban wastewater for agricultural purposes or discharging it into surface
water bodies can lead to serious health and environmental hazards. Therefore, proper treatment
of urban wastewater plays a crucial role in preserving the environment. Furthermore, the
appropriate reuse of treated effluent in agricultural and industrial sectors can significantly help
address the country’s water scarcity issue, which currently receives insufficient attention.
Hence, the present research was conducted on comparative investigation of effluent quality of
two water treatment plants, Bandar Gaz and Bandar Torkaman, in the west of Golestan
province.

Methodology

This study conducted monthly monitoring of effluent from the Bandar Gaz and Bandar
Torkaman wastewater treatment plants during the 2021-2022 hydrological year, focusing on
qualitative parameters (temperature, pH, BOD, COD, EC, nitrate, suspended and total solids,
turbidity, total phosphorus, dissolved oxygen, and coliforms) and the quantitative parameter
(flow rate). Sampling involved both field measurements and laboratory analyses based on
standard methods at the Golestan Province Water and Wastewater Laboratory. Data analysis
included comparing results with surface water standards, assessing influent and effluent quality
using the Catalonia Water Quality Index (ISQA), evaluating the biodegradability of organic
matter via the BOD/COD ratio, and calculating the removal percentage of parameters to
determine treatment efficiency, with all calculations performed in Excel.

Results

The effluent volume produced in the Bandar Gaz wastewater treatment plant (2.3 million
m?) was higher than that of the Bandar Torkaman plant (2.1 million m?), with peak production
occurring in March for both facilities. Regarding water quality, parameters indicating microbial
and organic pollution (turbidity, nitrate, BOD, and total coliform) were significantly higher in
Bandar Gaz, whereas total solids and electrical conductivity (EC) were higher in Bandar
Torkaman. Comparison with standards revealed that BOD levels in Bandar Gaz exceeded the
permissible limits for discharge into surface waters and infiltration wells, whereas levels in
Bandar Torkaman were closer to these standards; however, BOD in both plants was deemed
safe for agricultural use. COD concentrations in both plants were lower than discharge standards
(particularly EPA limits), and pH values remained within the acceptable range for all cited
standards. Nitrate levels in both plants were approximately 10 mg/L, which is suitable for
surface waters and WHO/EPA standards but borderline for infiltration wells. EC levels in both
plants were significantly higher than WHO, EPA, and FAO standards, while turbidity, despite
meeting domestic standards, exceeded EPA limits. The BOD/COD ratio in the influent was
approximately 0.6, indicating that biological treatment methods are effective for degradable
pollutants. However, this ratio dropped to below 0.3 in the effluent, suggesting limited potential
for further biological degradation post-treatment. In terms of treatment performance, Bandar
Torkaman demonstrated higher removal efficiencies for TSS (87.7%) and BOD compared to
Bandar Gaz (85.5%). The lowest removal rates were observed for EC in Bandar Gaz (5.57%)
and for COD in Bandar Torkaman. Overall, the removal efficiency of parameters in Bandar
Torkaman was higher than in Bandar Gaz, with the exception of COD.
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Conclusion

A comparative analysis of the two wastewater treatment plants reveals that Bandar Torkaman
demonstrated superior performance with higher removal efficiencies for TSS (87.7%) and BOD
compared to Bandar Gaz (85.5%). However, the effluent from both facilities faced significant
quality limitations. While COD and pH levels remained within acceptable discharge standards,
and the influent BOD/COD ratio (0.6) indicated effective biological treatment potential, this
ratio dropped to below 0.3 in the effluent, suggesting limited further biodegradability. The
primary challenge for both plants was the high concentration of EC and BOD—particularly in
Bandar Gaz, where BOD exceeded permissible limits for discharge into surface waters—which
hindered compliance with stringent EPA and WHO standards for direct environmental
discharge or infiltration wells. Nevertheless, the effluent from both plants was considered safe
for agricultural use based on BOD levels, although careful monitoring is required due to
borderline nitrate levels and high EC.
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