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Introduction 

Whole plant modelling gets increasing attention (Grau et al. 2007) and deals with linking the different 

models available for activated sludge, anaerobic digestion and anoxic-aerobic digestion. Due to the 

complexities in modelling P removal, the whole plant models also will have to deal with the effect of 

combining the biological and chemical models and their effect on each other (Barat et al. 2008, de 

Haas et al. 2000, Schonborn et al. 2001). Describing and predicting phosphorus (P) removal means 

looking at both biological and chemical processes. Modelling these processes has evolved over the 

years and result in a different status. 

Modelling of biological phosphorus removal and in particular enhanced biological phosphorus 

removal (EBPR) has gotten a lot of attention during the 1990s resulting in the publication of the 

ASM2d (Henze et al. 1999). In the same period metabolic models (Lopez-Vazquez et al. 2009, Schuler 

and Jenkins 2003, Smolders et al. 1995) also have shown to be promising for modelling the EBPR. 

More recently, a lot of criticism arose about ASM2d concerning the inability to account for several 

processes and many extensions have been published (García-Usach et al. 2010, Larrea et al. 2002, 

Makinia et al. 2006, Manga et al. 2001).  

Driven by problems of struvite precipitation, phosphate recovery and the need to predict pH, 

modelling chemical P removal has been getting a lot of attention in recent years, which led to the start 

of an IWA task group on a Generalized Physicochemical Framework (Batstone et al. 2012).  

Today, it is clear that for modelling phosphorus removal at wastewater treatment plants a whole plant 

context is required that includes both biological and chemical processes. There is a lot of models and 

extensions of models available. The choice of model leads to a large uncertainty in the model outcome 

and reduces the confidence in their predictions. 

WWTmod2014 is the fourth international seminar on wastewater treatment (WWT) modelling, after 

successful events in 2008, 2010 and 2012, and will be organized from March 30
th
 till April 2

nd
 in Spa 

(Belgium). WWTmod provides a platform upon which any relevant aspect of WWT modelling may be 

scrutinized. The main objective of WWTmod is consensus building. The process of consensus 

building is supported by obtaining insights from a diverse group of leading professionals: researchers, 

consultants, utilities, regulators, manufacturers, and software developers. 



AMERLINCK 
REVISITING PHOSPHORUS REMOVAL: DO THE MODELS GIVE THE ANSWERS WE WANT? 

2 of 3 
 

The poster will report on the highlights of the WWTmod2014 workshop “Revisiting phosphorus 

removal: do the models give the answers we want?” 

Materials and methods 

The workshop will attempt to find an answer to the following two questions. What are the 

prerequisites of the models to deal with practical questions (with respect to design and 

operation of wastewater treatment plants)? Is there a need for a consensus model to make the 

modelling of phosphorus removal a mature methodology? The first question will deal with 

several subtopics: 

 What unit processes (AD, primary sedimentation, secondary sedimentation,…) are 

insufficiently modelled to describe the fate of phosphorus in a plant wide modelling 

context? 

 What different populations do we need to consider in the model without including 

unnecessary details and complexity? 

 What are the missing links/components to truly model physical-chemical processes? 

 What is the impact of EBPR on other biological processes and vice versa? 

 Are the currently known models sufficient? 

Conclusions 

Modelling phosphorus removal is an important factor for achieving the objectives of the 

activated sludge process (amongst others reducing eutrophication and resource recovery), set 

forth in the past and the future. The workshop “Revisiting phosphorus removal: do the models 

give the answers we want?” intends to set the path of future developments of modelling 

phosphorus removal. 
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