

[image: ]

Effect of Irrigation with Secondary Treated Wastewater on Crop, Soil and Groundwater Safety
Ezzat M. Abd El Lateef1, M.S. Abd El-Salam1, Jeremy E. Hall2 and Mohamed S. Negm3
1Field Crops Research Dept., National Research Centre, Agric. Div., 33 el behooth st Dokki, Giza, Egypt, , email: emrprofabdellateef@gmail.com
2Independent sludge and water consultant, Medmenham, Marlow, SL7 2HD, UK, email: sludgehall@virgin.net  
3Faculty of Engineering, Ain Shams Univ., Public Works Dept., Ahmad Osman Street, Nasr City, Cairo, Egypt, email: senior@tedata.net.eg


Abstract (not more than 300 words)

Range of field crops (maize, cotton, sunflower , soybean, wheat,  faba bean, lupin and canola)  were grown in large scale field trials  conducted in fertile and virgin soils to evaluate the effect of irrigation with secondary treated wastewater from two wastewater treatment plants (WWTPs) in Cairo on  nutrient , heavy metal content and microbial contamination  of the crops, soils and groundwater monitoring wells  . 
The analysis of wastewater irrigation showed that NPK and heavy metals were within or below the limit values adopted in Egypt. Heavy metals derived from treated wastewater was very small. The crop quality parameters showed that NPK and heavy metals contents in crop seeds were within the normal values of these elements. The soils were examined for the presence of total and faecal coliform bacteria, salmonella and helminth eggs.  Faecal coliforms and salmonella were absent in all samples and helminth eggs were found in low numbers in only two samples.  .Heavy metal concentrations were characterised in the top soil (0 – 30 cm) at both sites at the end of the cropping cycle .
The examination of the presence of pathogenic bacteria (salmonella), faecal coliform bacteria and helminth ova  in the groundwater samples indicated that the groundwater of both sites are contaminated due to secondary treated wastewater irrigation, Heavy metal concentrations in the groundwater of both sites were similar and small. At the virgin soil, 10 - 57% of samples from each well contained salmonella, whereas at clay soil, salmonella were not detected in five wells, and the occurrence in the other four wells was only 10 - 20% of samples.The groundwaters under both sites were similar and of poor quality, the data displaying large temporal and spatial variations for nitrate concentration , and would be unsuitable for potable or irrigation purposes. 
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