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The effect of mineral hot water springs on the quality of the river
based on toxicity indicators (case study: the effect of Ghaynarjeh
Nir hot spring on the Balkhlichai river)

ABSTRACT

Background and purpose: The Balkhli River, which serves as the primary
source of drinking water for Ardabil City, flows into the Yamchi Dam. This
research aims to investigate the impact of the Ghaynarjeh Spring on the
Balkhli River, focusing on surface water quality indices.

Materials and Methods: Over one year, monthly monitoring and analysis were
conducted at Ghaynarjeh spa spring (station 1) and the river before and after
accepting spring water (stations 2 and 3). Despite the spring’s low discharge
compared to the river, the concentration of certain cations and anions
increased significantly. The article employs the IRWQISC (Iran Water Quality
Index for Surface Water) and NSFWQI (an international index) to determine
the water quality for all three stations.

Results: The findings indicated a degradation in the river’s water quality
after introducing spring water. In other words, the IRWQISC index decreased
the river’s water quality from relatively good to average. This research also
considered the IRWQIST index, which accounts for approximately 2,000 ppb
of arsenic, 7,000 ppb of iron, and 2,500 ppb of manganese in Ghaynarjeh
Spring of Nir City. Consequently, after the spring water was introduced into
the river, the river’s toxicity index deteriorated by two levels, shifting from
relatively good to relatively bad conditions.

Conclusion: The significant impact of Ghaynarjeh Spring on the quality of
the Balkhli Chai River, particularly as indicated by the IRWQISC and IRWQIST
indicators, underscores the necessity of purifying the spring water before it
enters the Balkhli Chai River, which plays a crucial role in supplying drinking
water to Ardabil City.
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