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ABSTRACT 
 

Three pilot-scale facultative ponds were constructed at Esholt wastewater treatment 

works in Bradford, West Yorkshire, UK. The ponds were operated in parallel to test the 

effect of surface BOD loading on performance, the maintenance of facultative conditions 

and the accumulation of sludge. The loading range tested was 63-169 kg BOD/ha.d. The 

performance criteria were BOD, SS and ammonia removal. The criterion for facultative 

conditions was the presence of an algal population maintaining aerobic conditions at the 

pond surface. BOD removal was on average 91%, non-seasonal, and related to surface 

BOD loading. SS removal was 94% on average, not related to surface BOD loading, but 

strongly affected by algae entering the effluent during summer. Ammonia removal was  

related to surface loading when the range was 62-169 kg BOD/ha.d. At a range of 63-107 

kg BOD/ha.d, ammonia removal was strongly influenced by season: 0-42% in winter and 

47-87% in summer. Facultative conditions, for which a criterion of >300 µg/l 

chlorophyll-a was used, were not maintained during the winter at any of the test loadings 

(63-169 kg/ha d).  At a surface loading of 63 kg/ha.d, the pond appeared to recover 

during the spring at the same time as the pond loaded at 82 kg/ha.d, therefore the most 

appropriate surface BOD loading for UK climatic conditions was asserted to be around 

80 kg/ha.d, much lower than that required to optimise BOD and SS removal. At a loading 

of 80 kg/ha.d, the pond produced an effluent quality that met the EC Urban Waste Water 

Treatment Directive (1991) standard of <25 mg filtered BOD /l and <150 mg SS/l at all 

times.  Nuisance factors encountered were: odour, mosquito breeding and duckweed. 

Anaerobic conditions were observed during the winter at loadings of > 100 kg/ha.d and 

briefly at a loading of 80 kg/ha.d after the ice melted. Mosquito breeding occurred in the 

pond loaded at 63 kg/ha.d during most of the summer; this pond was more shaded by 

trees and subject to fallen leaves than the other two. Duckweed was a serious problem 

during the first summer, and was removed manually thereafter.  The accumulation of 

sludge, during the period July 2000 to March 2002, was 10-20% of the volume of the 

incoming settleable solids, equivalent to a rate of 0.09-0.22 m3/person/yr. The predicted 

desludging interval for the ponds was between 7-10 years.  
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