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Abstract
Background and Purpose: Heavy metals are recognized as highly
hazardous pollutants, drawing significant attention from researchers,
chemists, and biologists. This study, conducted in 2023, aimed to
assess the contamination levels of cadmium (Cd), nickel (Ni), and
vanadium (V) in the Alla River, potentially influenced by bitumen
coating from the Qiramatin spring.

Materials and Methods: Water samples were systematically collected
from five stations, with three replicates per station, during summer
(July) and winter (February). In total, 30 water samples were obtained
across two seasons. Metal concentrations were measured using the
Optima 8300 ICP-OES system (Perkin Elmer, USA).

Results: The mean concentrations of Cd, Ni, and V in the Alla River
water were 0.89 mg L1, 71.16 mg L™, and 8.10 mg L™, respectively. A
comparison of the mean Cd (P=0.041) and Ni (P=0.022) concentrations
between summer and winter revealed statistically significant
differences (P<0.05). However, seasonal variations in V concentration
were not statistically significant (P>0.05). The average concentrations
of Cd, Ni, and V exceeded the permissible limits set by both the Iranian
National Standard (No. 1053) and the World Health Organization
(P<0.05). Analysis of variance confirmed significant deviations of Cd
(P=0.034), Ni (P=0.002), and V (P=0.014) from the permissible limits
established by the Iranian National Standard (No. 1053) (P< 0.05).

Conclusion: The elevated Ni and V concentrations at downstream
stations suggest that bitumen contaminants entering the Alla River have
adversely impacted water quality. Furthermore, assessments of the
carcinogenic and non-carcinogenic risk indices for Cd, Ni, and V
indicate that water consumption from this river poses potential health
risks to humans.
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