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o INTRODUCTION

« Dataset: 19 years (2005-25) of lab and instrumentation records from the WRRF. (~54K samples with 12 features)
« ML Models: 16 ML models tested, including regression, boosting, tree and neural network based models.

« Evaluation: R?2, RMSE, MAE; feature importance and ablation studies.

« Explainability and User Interfaces: SHAP for interpretability. Simulation GUI for engineers & operators.

 Effluent Biological Oxygen Demand (F-BOD) is a key
Indicator of wastewater treatment performance.

« Traditional 5-day BOD testing delays operational
feedback, limiting timely interventions.

* Industrial effluents, particularly from essential oil
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9 RESULTS

 Accurate BOD predictions: Extra Trees achieved the best accuracy (R*= 0.96). Best for simulation: Neural Networks
applied to operational simulation. Key predictors: F-COD, influent flow, recycle sludge flow. Contour plots revealed:
High F-COD + high flow — F-BOD spikes. Low pH / low temp — microbial inhibition/lower F-BOD. A
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