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Abstract  
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The increasingly stringent environmental regulations are leading to the 

necessity to improve effluent quality at low cost in wastewater treatment 

plants (WWTPs). When anaerobic digestion is accomplished, the usual 

practice is to return back the sludge reject water to the main line. Altough 

this stream volume represents a negligible amount (<1% of daily average 

influent flow), it may increase the nitrogen and phosphorus load up to 25 

and 40%, respectively. Within this context, the application of Short-Cut 

Enhanced Nutrient Abatement (S.C.E.N.A.) in Carbonera WWTP was studied. 

During the start-up of the Sequencing Batch Reactor (SBR), the volumetric 

Nitrogen Loading Rate (vNLR) increased from 0,15 to 0,55 kgN/m3 d in 30 

days, while the complete via-nitrite pathway was achieved in 15 days. During 

this period the Ammonium Uptake Rate (AUR) increased from 2,06 to 10,56 

mgN/g VSS h. Carbon source for nitrogen denitritation and via-nitrite 

phosphorus removal was produced by mixed primary and secondary sludge 

acidogenic fermentation at mesophilic conditions. The observed yields were 

0,15-0,18mgCODVFA/gVS, resulting in a VFA (as COD) to soluble COD ratio 

higher than 80%. The observed nitrogen and phosphorus removal 

efficiencies were 87% and 69% respectively, resulting in a phosphorus 

content in the sludge of about 35-40mgP/gTS. Preliminary calculations 

showed an energy consumption of about 6,5 kWhel/kgNrem , corresponding 

to a potential energy saving higher than 65% compared to the treatment of 

the same stream in the main line.  
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