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Rivers are one of the most important sources of surface water in the world. The purpose of this
research is to investigate the contamination of Karaj River sediments with heavy metals using
sediment quality indices, evaluate the effects of pollution on the environment, and provide solutions
to reduce pollution and its aftereffects. To achieve this goal, the sediments of the Karaj River bed
were sampled at nine stations, and the total concentration of heavy elements in the samples was
measured by the ICP device. Eventually, the sediment quality indicators for each of the metals were
analyzed separately. The results showed that the Karaj River suffered little pollution in terms of
bed sediment contamination with heavy metals, but the role of human activities in producing this
amount of pollution cannot be neglected. Urban and rural activities, as a result of their effluents
and sewage leaking into the river environment, construction and road construction projects in the
region, land use changes in the river's boundaries and margins, and the people's lack of awareness
in the region regarding the environmental effects of metal pollution. Inadequacy in proper education
and culture in relation to tourism and environmental protection are among the destructive and
polluting human factors in the area of Karaj River, which caused an increase in copper
contamination up to 2.36 as well as the Pollution Load Index to the point of 0.76 in downstream
stations.
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Extended Abstract

Introduction

Rivers are one of the main sources of freshwater for drinking, agriculture, and industry. The chemistry of the river has a
direct relationship with the incoming waters from the atmosphere, the geological structure of the region, and the effects
of human activities along the river's border. Today, the progress of industries and urban and rural communities, as well
as the leakage of sewage and their waste materials into river ecosystems, has caused a serious problem regarding water
pollution. Therefore, the contamination of aquatic ecosystems with heavy elements is a substantial topic that has been
focused on by researchers in the recent studies. Karaj River is one of the most important sources of surface water in terms
of providing energy, drinking water, economics, and tourism in this region due to its special geographical location and
proximity to metropolises such as the capital of Iran. The natural geological features as well as the special climate of the
Karaj River have turned this area into a valuable native habitat. The purpose of this study is to investigate the occurrence
of heavy metals, including lead, cadmium, chromium, zinc, copper, and arsenic in surface sediments of the river and to
evaluate their ecological risk and also investigate the pollution factor of these polluting elements.

Materials and Methods

In this research, based on the land use of the region, road construction, the location of recreational, commercial and
restaurant centers, the location of villages and the main branches of the Karaj River, as well as the geographical location
of the Amirkabir Dam, which is one of the main sources of drinking water in the two provinces of Tehran and Alborz,
the river bed sediments were sampled in nine domains from upstream to downstream respectively. Two sediment samples
were taken from two stations in downstream of the river due to the presence of villages and commercial centers, as well
as the river leading to the urban fabric of Karaj and agricultural and industrial lands, and the other seven samples were
taken due to the high importance of Amirkabir Dam as a vital system in the provision and distribution of drinking water
in the region, and considering the presence of upstream villages, samples were also taken from the upstream parts of the
dam. The samples were dried in an oven at 30°C in order to prepare them for the laboratory and to measure the
concentrations and total volatile organic matter, and then they were separated and filtered by a sieve with a 63-micron
mesh. The sieved samples were transferred to the laboratory to measure the total concentration using the ICP device.

Results and Discussion

In general, except for the copper and arsenic elements, the rest of the heavy metals investigated in this index generally
have a contamination factor of less than 1 in most stations and are in the category of low pollution. The copper element
with the highest contamination factor in most of the sampling stations shows numbers between 1 and 3, which indicates
the average contamination of the sediments of the sampling stations with this element. On the other hand, arsenic has
moderate pollution in approximately half of the stations, and in the rest of the stations, arsenic pollution was considerably
low. In general, the ecological risk factor for all the studied elements in the sediments of the Karaj River is less than 40,
which means that heavy polluting elements in the sediments of the riverbed have created a small risk for this ecosystem.
The elements like arsenic, copper and cadmium hold a higher ecological risk among the others and include a wider
range. In terms of risk, all the stations have a relatively low risk index in such a way that the obtained figures are far less
than 150, and the Karaj River is considered to be in the range of low risk at 9 sampling stations. On average, the risk
index for the Karaj River is 29.09, which is an acceptable figure in terms of ecological risk potential for this watershed.

Conclusion

According to the findings of this research and the analysis and evaluations, it can be generally said that the Karaj River is
not in a critical situation regarding the threats and dangers of heavy element pollution, but with the increase and
continuation of human activities in the catchment of the river, the issue of heavy element pollution has a high potential to
reduce the water quality and sedimentation of this aquatic environment.
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