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Abstract 

 
One of the most important wastes generated from oil and gas exploration is drill cuttings. Contamination of heavy metals in these 

wastes affects the environment. The purpose of the current study was to identify the hazards and health risks of three heavy metals 

(Cd, Pb, Zn,) caused by drill cuttings on the employees and residents of the study area and their reduction using phytoremediation. 

Due to the high concentration of heavy metals, petroleum hydrocarbons, and salinity in the soil, and the lack of seed germination, 

contaminated drill cuttings were mixed with non-contaminated soil in proportions of 5%, 10%, and 15%. After laboratory 

analysis, they were utilized to cultivate barley, wheat, oats, and quinoa. After 70 days, plants were harvested and Rhizosphere soil 

samples were analyzed. The results show that the highest value of the indices(Pollution load index (PLI),geo-accumulation index 

(I-GEO) and contamination (CF)) was in the pre-sowing soil samples and in the mixing percentages of 50% and 100% of 

contaminated soil, which were in a critical state. The geo-accumulation index of these metals followed the guidelines of the 

American Environmental Protection Agency in the polluted and severely polluted range. The high rate of dermal absorption and 

the risk index through inhalation indicate an increased possibility of non-cancerous risk for the drilling workers and adverse health 

effects for the residents of the area. The probability of carcinogenicity of the two metals lead and cadmium, for adults was much 

higher than the standard level. Therefore, in oil regions, plant remediation technology can reduce the risks of the presence of 

heavy metals caused by the drilling mud and cuttings in agricultural lands to an acceptable level for human health. 
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