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Q.1:  Branch of engineering that is concerned with protecting people from the effects 

of adverse environmental effects, such as pollution, as well as improving 

environmental quality.  

Environmental Engineering is the branch of engineering concerned with the 

application of scientific and engineering principles for:  

1) Protection of human populations from the effects of adverse environmental factors 

2) Protection of environments, both local and global, from the potentially deleterious 

effects of natural and human activities. 

 3) Improvement of environmental quality.
 

 Environmental engineering can also be described as a branch of applied science and 

technology that addresses the issue of energy preservation, production asset and 

control of waste from human and animal activities. Furthermore, it is concerned with 

finding plausible solutions in the field of public health, such as waterborne diseases, 

implementing laws which promote adequate sanitation in urban, rural and recreational 

areas. It involves waste water management and air pollution control, recycling, waste 

disposal, radiation protection, industrial hygiene, environmental sustainability, 

and public health issues as well as a knowledge of environmental engineering law. It 

also includes studies on the environmental impact of proposed construction projects. 

Environmental engineers study the effect of technological advances on the 

environment. To do so, they conduct studies on hazardous-waste management to 

evaluate the significance of such hazards, advise on treatment and containment, and 

develop regulations to prevent mishaps. Environmental engineers also 

design municipal water supply and industrial wastewater treatment systems
 
as well as 

address local and worldwide environmental issues such as the effects of acid 

rain, global warming, ozone depletion, water pollution and air pollution 

from automobile exhausts and industrial sources.  

Q.2: Physicochemical wastewater treatment 

Wastewater treatment is a mixture of unit processes, some physical, others chemical 

or biological in their action. A conventional treatment process is comprised of a series 
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of individual unit processes, with the output (or effluent) of one process becoming the 

input 

(influent) of the next process. The first stage will usually be made up of physical 

processes. Physicochemical wastewater treatment has been widely used in the sewage 

treatment plant which has a high removal of chroma and suspended substances, while 

it has a low removal 

of COD. The common physicochemical methods are shown as followed. 

Biological wastewater treatment method 

The biological process removes dissolved matter in a way similar to the self 

depuration but in a further and more efficient way than clariflocculation. The removal 

efficiency depends upon the ratio between organic load and the bio mass present in 

the oxidation tank, its temperature, and oxygen concentration. The bio mass 

concentration can increase, by aeration the suspension effect but it is important 

not to reach a mixing energy that can destroy the flocks, because it can inhibit the 

following settling. 

Normally, the biomass concentration ranges between 2500-4500 mg/l, oxygen about 2 

mg/l. With aeration time till 24 hours the oxygen demand can be reduced till 99%. 

According to the different oxygen demand, biological treatment methods can be 

divided into aerobic and anaerobic treatment. Because of high efficiency and wide 

application of the 

aerobic biological treatment, it naturally becomes the mainstream of biological 

treatment. 

Aerobic biological treatment 

According to the oxygen requirements of the different bacteria, the bacteria can be 

divided into aerobic bacteria, anaerobic bacteria and facultative bacteria. Aerobic 

biological treatment can purify the water with the help of aerobic bacteria and 

facultative bacteria in the aerobic environment. Aerobic biological treatment can be 

divided into two major 

categories: activated sludge process and biofilm process. 

Q.3: Screening: This is used for removal of floating, large-sized matter and large 

suspended from waste water in order to protect pumps, pipes and valves from 

clogging and damage such as rags and pieces of cloth from cotton textile waste. It is 

also used in paper, pharmaceutical tanning, cotton, dairies and rubber industries, etc. 



Oxidation and Reduction: This is used in wastes with chemically oxidizable 

pollutants, the benefit of oxidation is partial satisfaction of the oxygen demand of the 

waste. 

Self – Purification: 

Natural bodies of water have the ability to tackle pollution and regain their original 

quality in due course of time. Thus, when a polluting stream is discharged into these 

waters, the first step is that of dilution, the degree of dilution depending on the 

relative volumes of the polluting stream and receiving water. Due to a decrease in the 

velocity of the polluted stream, the process of gravitational sedimentation occurs next. 

This may be compared with primary sedimentation in a waste water treatment plant.  

Pollutants such as oil and grease, which are lighter than water, float to the surface as 

in an oil-water separator. 

Q.4: The industries consume large quantities of water and produces large volumes 

of wastewater from different steps during operation. The treatment process of industry 

can be classified into physical, chemical and biological treatment. 

Physicochemical wastewater treatment: The first stage will usually be made up of 

physical processes. Physicochemical wastewater treatment has been widely used in 

the sewage treatment plant which has a high removal of Chroma and suspended 

substances, while it has a low removal of COD. The common physicochemical 

methods can be divided into:(Equalization, Flotation, Adsorption, ozone oxidation, 

Coagulation, flocculation, sedimentation and chemical oxidation). 

Biological wastewater treatment method: The biological process removes dissolved 

matter. According to the different oxygen demand, biological treatment methods can 

be divided into aerobic and anaerobic treatment.  

Aerobic biological treatment: According to the oxygen requirements of the different 

bacteria, the bacteria can be divided into aerobic bacteria, anaerobic bacteria and 

facultative bacteria. Aerobic biological treatment can purify the water with the help of 

aerobic bacteria and facultative bacteria in the aerobic environment. Aerobic 

biological treatment can be divided into two major categories: Activated sludge 

process and Biofilm process. 



Anaerobic biological treatment: Anaerobic biological treatment process is a method 

that make use of the anaerobic bacteria decompose organic matter in anaerobic 

conditions. This method was first used for sludge digestion. In recent years it was 

gradually used in high concentration and low concentration organic wastewater 

treatment. In textile industry, there are many types of high concentration organic 

wastewater, such as wool washing sewage, textile printing and dyeing wastewater etc. 

Q.5: The various methods used in treating industrial waste water which is 

important to provide adequate preliminary treatment to industrial waste water, these 

can be classified into: 

1- Unit Operations: Are those in which physical forces are employed to purify 

waste water. Some of the important unit operation are Screening, 

Sedimentation, Flotation, Filtration, Mixing, Equalization, Gas transfer, etc. 

 

Screening: This is used for removal of floating, large-sized matter and large 

suspended from waste water in order to protect pumps, pipes and valves from 

clogging and damage such as rags and pieces of cloth from cotton textile waste. It is 

also used in paper, pharmaceutical tanning, cotton, dairies and rubber industries, etc. 

Sedimentation:  This method is used in the ceramic industry, mining industry. 

Flotation: This method is used in soaps, paper, detergent and oil industry. 

Mixing: This is used in industries producing effluent streams with different pH 

values. This method is important in treatment of waste water. It is used for mixing of 

one substance with another e.g. chlorine or sodium with treated waste water. 

Equalization: This method is used in batch manufacturing processes such as toxic 

chemical manufactured e.g. herbicides, pesticides. 

Gas transfer: This method is used in chemical manufacture using volatile solvent, 

waste water containing large concentration of ammonia, pharmaceutical industry, 

waste water containing highly biodegradable pollutants as in the dairy industry. A gas 

such as ammonia can be removed by stripping in a closed tower packed with ceramic 

rings. 



 

2- Unit Processes: Are those in which chemical and biological forces are used to 

purify waste water e.g.  pH correction, Coagulation, Oxidation and Reduction, 

Aerobic and/or anaerobic treatment. 

pH correction: This method is used where wastes containing high concentrations of 

oil and grease, with high or low pH value. 

Coagulation: This is used where all waste streams mentioned under ''pH correction'' 

except those with high biodegradable contents. 

Oxidation and Reduction: This is used in wastes with chemically oxidizable 

pollutants, the benefit of oxidation is partial satisfaction of the oxygen demand of the 

waste. 

Aerobic and/or anaerobic treatment: This is follows pretreatment by the above-

mentioned unit operations and unit processes, and the anaerobic process followed by 

aerobic process, economically treat waste. 

 

 

 

 

 

 

 


