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• Ecological risk factor (Er ≤ 40.6) and potential ecological risk index (PERI = 79.6) indicate low

ecological risk

• High As, Cr, and Ni contamination (CF > 1) poses ecological risk

• Geo-accumulation index (Igeo) of up to 2.5, and enrichment factor (EF > 1) indicates 

that up to 58% of the soil is contaminated due to human activities including agriculture

• As, Cr, and Ni, with total carcinogenic risk (TCR = 1.18 × 10−4 and 2.06 × 10−4) 

indicates cancer risks to humans 

Fig. 2. Summarized results of (A) Contamination/Ecological risk factors (B) Enrichment factor/ 

Geo-accumulation index (C) Hazard index and (D) Carcinogenic/Total carcinogenic risks
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Fig. 1. Potentially toxic metals the environments and synergistic effects on human health

Previous studies by Usman et al., (2019) and Peng et al., (2016) suggest that soils in

some industrial and cultivated areas of Qatar may be contaminated with potentially

toxic metals and metalloids including arsenic, chromium, cadmium and nickel
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Objectives

1. Arsenic, chromium, and nickel concentrations are significantly higher than

USEPA limits in the studied agricultural soils

2. The elements poses ecological and human health (carcinogenic and non-

carcinogenic) risks

3. Oral ingestion is the principal exposure pathway in both adults and children

4. Children are the most vulnerable to the elements toxic effects, and likely to

develop cancer over due to As and Ni exposure

5. Further studies on As, Cr, and Ni gastrointestinal bio-accessibilities are needed

to fully understand the long-term exposure effects and the cancer-causing

potential of these elements over a lifetime
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Methods Summary

• Human activities including agriculture cause PTMMs contamination

• Results showed high cancer risks to humans due to Arsenic (As), Chromium (Cr) and Nickel 

(Ni) exposure

• Reducing PTMMs bioavailability and innovative remediation technologies are needed

• Future work will investigate As, Cr, and Ni long-term exposure and gastrointestinal bio-

accessibilities
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