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Abstract

Wastewater Treatment plant (WWTP) modeling has been proved to be as very useful
tool for understanding, optimizing and upgrading existing wastewater processes; Once a
model is calibrated and successfully validated, it allows the operator to model different
operation plans, understand the effect of those changes on the process operation and predict
the expected results. A validated model can be quiet beneficial in terms of cost saving due
to the prediction of the outcome of various operation scenarios without actual operation
and can be used to perform optimization studies that can lead to better effluent
characteristics.

In general, most wastewater treatment facilities are operated based on previous
experience with different processes. Operational change decisions especially for large
wastewater treatment plants should be executed with extreme care. Different operational
routines have to be deeply investigated and multiple optimization alternatives have to be
proposed and sufficiently studied for the purposes of operational cost minimization while
maintaining the required effluent quality.

Gabal El Asfar Wastewater Treatment Plant (GAWWTP) in Cairo is considered the
largest in Africa and among the few plants that applies anaerobic digestion methods
successfully. Currently four projects are operated: Gabal El Asfar stage 1 phase 1 namely
Contract 16 with 1 million m3/day capacity, complemented by Gabal El Asfar stage 1 phase
1 Optimization with a capacity of 300,000 m®/day and Gabal EI Asfar contract 19 (Stage
2 phase 1) with a 500,000 m®/day capacity and a newly constructed WWTP namely stage
2 phase 2 of 500,000 m3/day capacity. Gabal EI Asfar — Contract 19 is an activated sludge
WWTP and it is the case study that will be modeled in this research.

Applying the Good Modeling Practice protocol showed clear organized steps for
successful modeling of Gabal El Asfar wastewater treatment plant. Historical data and
design reports have been collected and various site visits has been made in addition to a
sampling campaign to perform important analysis that are not performed in the plant
routine analysis for a proper wastewater characterization and a successful model
calibration.

Using the BioWin version 5.1 software modeling that has its own general activated
sludge-digestion model and contains 50 state variables and 60 process expressions spared
us from coupling different models and lessened complexions in the Plant Wide Modeling
process, The plan wide model was calibrated and validated.

After the model validation, multiple operation scenarios were investigated using the
BioWin Plant Wide model and the results were used to derive operational plans for the
activated sludge system for the purposes of aeration cost reduction while maintaining the
required effluent quality or applying a nutrient removal operation plan. The BioWin model
was successfully used for creating a plant wide model for Gabal EI Asfar WWTP with
accuracy high enough to perform optimization studies.

Xi



