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3- Pollution Load Index
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1- Plant Concentration Factor
2- Health Risk Index
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1- Daily Intake of heavy Metals
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Abstract

Despite beneficial effects of wastewater as a nutrient and organic carbon source, its long-term application for
irrigation may lead to soil and food pollution. The aims of this study were (1) to determine the total
concentration of six heavy metals: zinc, copper, cadmium, lead, chromium, and nickel in the soil and the wheat
and corn grains grown in the Taganak region, Shahrekord; and (2) to calculate the associated pollution loading
index (PLI), plant concentration factor (PCF) and health risk index (HRI) after long-term surface irrigation with
treated municipality wastewater. For this, two neighboring fields of seemingly similar soil and site
characteristics but contrasting irrigation water were selected. The first field had always been irrigated with well
water and the second field had been irrigated only with treated wastewater for the past 23 years. In the second
field, wastewater application has increased the zinc, chromium, copper and nickel soil concentrations, and
therefore has moderately increased their PLIs from 1 to 1.2, 1.6, 1.3 and 1.6, respectively, while decreasing the
concentrations and the PLIs of cadmium and lead from 1 to respectively 0.4 and 0.8. For both wheat and corn
grains, cadmium and lead had the highest PCFs while chromium and nickel had the lowest PCFs. Concentrations
of cadmium, chromium and lead in both crop grains exceeded the EU 2001 standards. The lead HRI for children
and adults in wheat or corn and that of cadmium for children in corn exceeded unity, rendering both locally-
produced crops unfit for human consumption.

Keywords: Municipal Wastewater, Heavy Metals, Soil Pollution Loading Index (PLI), Plant Concentration
Factor (PCF), Health Risk Index (HRI)
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