
EWCE 333 
Wastewater Engineering

and Sanitation



Course Content

Introduction to wastewater engineering, estimation and 
collection of wastewater, hydraulics of sewer, design, 
construction and maintenance of sanitary sewer and storm 
drainage system, sewer appurtenances, plumbing system for 
building. Microbiology of sewage and waste water, 
wastewater characteristics, wastewater treatment methods 
and disposal, treatment and disposal of industrial effluents, 
sludge treatment and disposal. Water supply, sanitation and 
health, sanitation for low-income communities, design and 
construction of septic tanks, soak wells and subsurface drain 
fields, sustainability of water and sanitation services. 
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Introduction 
• The liquid waste- wastewater is essentially the water supply 

of the community after it has been used in a variety of 
applications and removed from institution, commercial 
and industrial establishments. 

• When this wastewater accumulates and is allowed to go 
septic, the decomposition of the organic matter it contains 
will lead to nuisance conditions. 

• The immediate and nuisance free removal of wastewater 
from its sources of generation followed by treatment, reuse 
or disposal into the environment is necessary to protect 
public health and the environment. 



Introduction
• Wastewater engineering is that branch of environmental 

engineering in which the basic principles of science and 
engineering are applied to solve the issues associated with 
the treatment and reuse of wastewater. 



Wastewater and Sewage 
• Domestic or sanitary wastewater refers to liquid 

discharged from residential, business buildings and 
institutions. 

• Industrial wastewater is discharged from manufacturing 
plants. 

• Municipal wastewater is the general term applied to the 
liquid collected in sanitary sewers and treated in municipal 
plants. 

• Domestic sewage is composed of human body waste and 
sullage which is the wastewater resulting from personal 
washing, laundry, and cleaning of kitchen utensils. 



• Decomposition of organic matter produce malodorous 
gases

• Wastewater usually contains pathogenic 
microorganisms that dwell in the human intestine

• Wastewater may contain nutrients which stimulate 
aquatic growth  

• Wastewater may contain toxic compounds 

Problems Associated With Wastewater

So immediate nuisance free removal of wastewater from its 
source of generation followed by treatment and disposal is 
important. 



Wastewater Engineering

Wastewater engineering is that branch of environmental 
engineering which deals with the problem of water pollution 
control. 
� Ultimate goal of wastewater engineering is wastewater 

management.
�Wastewater management is required to protect the environment 

in a manner appropriate with public health, economic, social, and 
political concerns. 



Role of Wastewater Engineer
To protect public health and environment, it is important to 
have knowledge of:
• Constituent of concern in wastewater
• Impacts of these constituents when wastewater is 

disposed of into the environment
• Transformation and long term fate of these constituents in 

the treatment process
• Methods for beneficial use or disposal of solids 

generated by the treatment system   







Other Contributions to Wastewater Flows

• Infiltration
– Older sewer pipe did not have water-tight joints
– Since sewers are not under pressure, groundwater can 

enter in through joints (as well as sewage leak out if 
ground water is lower than pipe)



Collection of Sewage
• Sewage is conveyed in pipes known as sewers from its place 

of production to its place of treatment and disposal.
• The sewers are usually in network of underground conduits. 

They are either of the separate or combined system 
• Pattern of sewer network 

– Type of system 
– Street layout 
– Topography 
– Location and type of treatment works 



Composition of Sewage 

⚫ Sewage consists of about 99.9% water and 0.1 % solids, the 
solids are either organic or inorganic. The organic solids 
consist of about 65% protein, 25% carbohydrate and 10% 
fats. 

⚫ Faeces and to a less extent urine contain millions of intestinal 
bacteria and small numbers of other organisms.

⚫ The organic mater contributed per person per day in domestic 
wastewater is approximately 110g of suspended solids and 
90g of BOD in communities where substantial portion of the 
household kitchen waste is discharged to the sewer system.    



Wastewater Treatment 
The major categories of treatment steps include:
• Preliminary treatment: this removes materials that could damage 

plant equipment or would occupy treatment capacity without being 
treated.

• Primary treatment: this removes settleable and floatable solids 
• Secondary treatment: this removes BOD, dissolved and colloidal 

suspended organic matter by biological action. 
• Advanced wastewater treatment: this uses physical, chemical and 

biological processes to remove additional BOD, Solids and nutrients. 
• Disinfection: this removes microorganisms to eliminate or reduce 

the possibility of disease   
• Sludge treatment: this stabilizes the solids removed from 

wastewater during treatment, inactivates pathogenic organisms and 
reduces the volume of the sludge.  




