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ABSTRACT

Introduction: Rivers are considered as a vital resource for mankind from the past to the present
day.Considering the ever-increasing population, industrial developments and the expansion of
modern urban societies, it is expected that the rivers located near densely populated urban and
rural areas to be in danger of destruction due to a large part of urban, rural, domestic, industrial
and agricultural pollutants to the sources of surface and groundwater in the riparian and
riverside more than any other water ecosystems. On the other hand, regarding Iran's arid and
semi-arid climate, the use of sediment qualitative indicators in research and investigation is
crucial in order to predict, evaluate and provide a sustainable solution for controlling the amount
of pollutants and also improving the quality of river water. The Karaj River is one of the main
freshwater and energy production resources in the region, which plays a vital part in creating
an ecological balance in parameters affecting the quality of this water ecosystem. The purpose
of this research is to measure the concentration of heavy metals in the sediments of the river
bed and to evaluate and analyze it using Geoaccumulation index and Enrichment Factor, which
led to the suggested solutions in order to avert and control the further spreading of pollution.

Material and methods: In this research, nine stations were selected based on the land use of
the area. The sediments of the river bed in each station were sampled. Sediment samples were
prepared and later transferred to the laboratory and the total concentration of heavy metals was
measured by Inductively Coupled Plasma Mass Spectroscopy (ICP) device.

Results and discussion: The results obtained from the measurements using the mentioned
indices assessed that the level of heavy element pollution is relatively low in the Karaj River.
Nevertheless, part of this slight pollution is related to human activities such as road
construction, tourism and the leakage of local runoff and sewage into the river and its riparian
zone, which led to the increase of the Geoaccumulation of elements including copper and
chromium to the numbers of 1.01 and 1.96 in downstream stations P8 and P9, respectively.
Also, the highest average amount of Geoaccumulation for copper in 9 sampling stations was
0.23. On the other hand, these anthropogenic activities have significantly increased the arsenic
Enrichment up to 17.81 in station P4 and the average Enrichment Factor of Arsenic in 9
sampling stations up to 13.12. But since each heavy element has its own unique nature, part of
the quantity of the pollution present in the sedimentary environment of the river is related to
natural factors, geology, soil erosion and weathering of riverbed rocks.

Conclusion: The process of changes in the amount and distribution of elements in the
sediments were compared and the factors affecting their alignment or mismatch were discussed
and researched. Generally, the results of this research show that the Karaj River, taking into
account the Geoaccumulation index and Enrichment Factor, has negligible contamination of
heavy metals in the riverbed sediment. However, the trend of index changes along the river
route shows the direct effects of destructive human activities in the region.

Keywords: Concentration of heavy metals, Sediment pollution, Geoaccumulation Index,
Enrichment Factor, Karaj River
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Table 1. Classification of sediment pollution severity based on Geoaccumulation Index (Muller, 1969)
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Fig. 3- The maps of heavy metals’ concentration changes along the river
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Table 3. Geological map guide

GEO

UNIT DESCRIPTION AGE AGE_ERA
COm Dolomite platy and flaggy limestone containing trilobite; sandstone and shale (MILA FM) Cambrian PALEOZOIC
Ea.bv Andesitic and basaltic volcanics Eocene CENOZOIC
Eav Andesitic volcanics Midd:]tee.Eoce CENOZOIC
Ebvt Basaltic volcanic tuff Eocene CENOZOIC
Ed.at Dacitic to Andesitic tuff Eocene CENOZOIC
Ek Well, bedded green tuff and tuffaceous shale (KARAJ FM) Eocene CENOZzOIC
Ek.a Calcareous shale with subordinate tuff (Asara Shale) MiddrI]ee.Eoce CENOZzOIC
Ekgy Gypsum Late.Eocene  CENOZOIC
Eksh Greenish-black shale, partly tuffaceous with intercalations of tuff (Lower Shale Member) Midd:]eeEoce CENOZzOIC
J Light grey, thin - bedded to massive limestone (LAR FM) C;]rlfjeizzzigl]s MESOZOIC
Ktzl Thick bedded to massive, white to pinkish orbitolina bearing limestone (TIZKUH FM) Earlé/(.)(li;etac MESOZOIC
MT’S' Marl, calcareous sandstone, sandy limestone and minor conglomerate Miocene CENOZzOIC
P Undifferentiated Permian rocks Permian PALEOZOIC
pC-Cs Thick dolomite and limestone unit, portly cherty with thick shale intercalations (SOLTANIEH FM) P_ré(a:;rgt)igsn P_FfDOA-Ir_EE%CZ%?éC

Dull green grey slaty shales with subordinate intercalation of quartzitic sandstone (KAHAR FM;

pCk Morad series and Kalmard Fm) PreCambrian PROTEROZOIC

Pd Red sandstone and shale with subordinate sandy limestone (DORUD FM) Permian PALEOZOIC

Pr Dark grey medium - bedded to massive limestone (RUTEH LIMESTONE) Permian PALEOZOIC
Qft2 Low level piedmont fan and vally terrace deposits Quaternary  CENOZOIC
Qs,d Unconsolidated windblown sand deposite including sand dunes Quaternary  CENOZOIC

. - . L . . Early-
thick bedded grey o'olitic limestone; thin - platy, yellow to pinkish shaly limestone with worm . .

TRe tracks and well to thick - bedded dolomite and dolomitic limestone (ELIKAH FM. ) M'ddslfc'T”as MESOZOIC
TRIs Dark grey shale and sandstone (SHEMSHAK FM.) EL';SSSS'IZ MESOZOIC
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