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Abstract 

This study was aimed at evaluating slow sand filtration as a tertiary treatment of secondary 
wastewater effluents on a pilot scale under field conditions.  The wastewater was taken from Al-Khobar 
Sewage Treatment Plant located in the Eastern Province of Kingdom of Saudi Arabia.  Three slow sand 
filters were constructed at the site of Al-Khobar STP, and these filters were operated in parallel over a 
period of about one year.  Effects of flow rate, sand depth and sand size on percent removal of 
microorganisms, suspended solids and turbidity were investigated.  Four different flow rates of 8, 10, 16 
and 20 1/min, three different sand depth of 150, 80 and 50 cm and two different sizes of sand of 0.5 mm 
and 0.3 mm were used.  The data generated over the entire period of operation was grouped under 
fourteen different operational conditions.  Statistical analysis was performed on the entire data using t-test 
for all the three filters.  This statistical analysis was used to find out whether there existed significant 
satistical difference for the obtained results within the filter and combination with another. 

 

The results of this pilot scale study proved that slow sand filtration is an effective process in the 
treatment of secondary affluents.  The average removal efficiencies of coliphage, coliforms, fecal 
coliforms, standard plate counts, suspended solids and turbidity ranged from 68-86%, 78-90%, 79-99%, 
and 82-96%m 22-64%, and 33-62%, respectively, under different filter operational conditions.  Statistical 
analysis concluded that the effect of changing the flow rates between 8 to 22 1/min at constant sand depth 
and sand size had little or no significant effect on the removal of microorganism, suspended solids and 
turbidity, except in few cases.  The removal of microorganisms were significantly effected when the sand 
depth was changed from 150 cm to 50 cm.  Higher removal efficiencies were obtained at higher sand 
depths.  Little or no significant effect of sand size on the percent removal of all parameters except 
turbidity were observed.  Higher removal of turbidity were achieved when smaller sand size was used. 
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