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Lectures 12: Sewage Systems and Waste Water Treatment

e SEWAGE ENGINEERING
o Sewage Systems or Sewers: Sanitary Wastewater and Stormwater Runoff
o Combined vs. Separate Sewage Systems
o Pipelines vs. Channels: Pipe Flow vs. Open Channel (Open Surface) Flow

o Sewage Engineering (Works):
Collection and Treatment of Wastewater as well as Disposal of Sludge

o Sludge and Bio-solid: Integrated Wastewater Treatment Plant; Cogeneration of
Heat and Power, Water Reclamation (Recovery) Center => Newater

o Treatment of Industrial Wastewater => Obligation of Private Sector

e \WASTEWATER TREATMENT ENGINEERING
o Wastewater Treatment Units
= Physical and Physico-Chemical Mechanisms
= Biological Mechanisms
= Chemical Mechanisms

o Classification of Wastewater Treatment Plants
= Primary Treatment — % g2
= Secondary (Biological) Treatment = & (4 # ) /a2
= Tertiary (Advanced) Treatment = & (% % ) fJ2

o Biological Treatment
= Suspend Growth Treatment: Activated Sludge (& 44i5 /% ) ~ Membrane
Bioreactors (MBR) ~ Aerated Lagoons and Oxidation Ponds ( & i 3& )

= Attached Growth Treatment: Trickling Filters(j# /w7 )~ Rotating Biological
Contactor (RBC 2 $- & 47 )

= Hybrid Systems % & # $ &322 —AJ/O ~ & % A/O ~ A2/0 ~ UNITANK
= Constructed Wetland ( # 1 ;%3 ) and Ecological Engineering
= Anaerobic Treatment to Retain Biomass and Water Reclamation
o Sludge Treatment
= Anaerobic Digestion; Dewatering and Drying => Water Content; Disposal

o Advanced Wastewater Treatment and Water Reuse
= Nitrogen and Phosphorus Removals; Removal of Heavy Metals
= Removal of Dissolved Solid and Sea Water Desalination



