. " i - A
ML)

Heavy metal (loid)s in the groundwater of Shabestar area (NW Iran): source identification

and health risk assessment

Rahim Barzegar"*, Asghar Asghari Moghaddam‘, Shahla Soltani', Elham Fijani', Evangelos Tziritis",
Naeimeh Kazemian'
‘ Department of Earth sciences, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran

" School of Geology, College of Science, University of Tehran, Tehran, Iran
" Hellenic Agricultural Organization, Soil and Water Resources Institute, °Y ¢+« Sindos, Greece
* East Azarbijan province water and waste water company, Tabriz, Iran

(*author for correspondence: Tel: + AAEV-_YYYAYYY); Fax: + 4A€)_YYY01. YV, E-mail: rm.barzegar@yahoo.com)

Abstract

The aims of this study are to investigate the potential origin of selected heavy metal(loid)s in the Shabestar
plain, NW Iran, by using multivariate statistical techniques (cluster analysis and factor analysis), as well as
to determine the dominant factors that affect groundwater quality and to assess the health risk of
metal(loid)s with the use of hazard quotients (HQ). Totally, Y% groundwater samples were collected from
wells in August Y+)7 and measured the values of YY parameters, namely pH, electrical conductivity,
concentration of major elements (Ca' ", Mg' ", Na', K*, HCOx", SO:", CI'), minor elements (NOy, F, B
and Br') and heavy metal(loid)s (Fe, Al, Cr, Mn, As, Zn, Pb, Cu and Ni). The results indicate that some
samples in regards with As, Pb and Zn concentrations exceed WHO standards for drinking water. Results
of correlation coefficients between measured variables reflect the occurrence of weathering and dissolution
of rocks especially silicate and evaporites, ion exchange and similar geochemical characteristics to the
release of some heavy metal(loid)s. According to hierarchical cluster analysis, samples of cluster ) are
affected by alkalinity and accompanied by compatible elements with alkaline ambiance (CO+~ and Ni).

Samples of subcluster Y-) demonstrate the effect of salinity, attributed to evaporates, agricultural water
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return and influx of Urmia Lake's brine; whilst, samples of sub—cluster Y-Y are influenced by agricultural
activities. Factor analysis results state the effect of five factors on the quality of groundwater. The factor
analysis accounts for the Y1.37 of total variance of groundwater quality for geogenic impacts, while Y 7.
of the groundwater quality variance is controlled by agricultural activities which produce excessive
amounts of NOy~ along with Zn which is contained in fertilizers and agrochemicals. The results of the
human health risk assessment showed that As is the most effective metalloid in total non—carcinogenic risk
among the all heavy metal(loid)s. Based on HI, £¢7 and \¢7/ of the samples for children and adults,

respectively, are in high risk category.
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