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1.1. Environmental Engineering

• Environment is the physical and biological habitat which 
surrounds us; that which we can see, hear, touch, smell, and 
taste. 

• Environmental Engineering is the application of technology 
to minimize unfavorable impacts of both humans on the 
environment and of the environment on humans. 

• Ecology is the study of organisms in relation to the 
surroundings in which they live. These surroundings are 
called the environment of the organisms which has a physical 
(abiotic) and a biological (biotic) components

• Sanitary Engineering involves the planning, design, 
construction and operation of systems for the treatment and 
supply of potable water and for collection, treatment, and 
disposal of wastewater.



1.2. Sources of Environmental 

Contaminants

• Contaminants can be defined as constituents of the 
air, water, or soil which make them unsuitable for 
their intended use. Such agents may be chemical or 
biological in nature and may result from natural 
forces, life processes of other species, or our own 
activities. Naturally occurring contaminants of water 
include viruses, bacteria, and higher life forms: 
dissolved mineral species; soluble organic by-
products of  life processes; and organic and 
inorganic suspended solids. These natural 
contaminants may be increased in concentration 
and supplemented by other materials produced by 
industrial or agricultural technology.



1.3. Terminology

• Biosolids: Primarily an organic, semisolid wastewater 
product that remains after solids are stabilized 
biologically or chemically and are suitable for beneficial 
use

• Disinfection: Reduction of disease-causing 
microorganisms by physical or chemical means

• Effluent: The liquid discharged from a processing step
• Nutrient: An element that is essential for the growth of 

plants and animals. Nutrients in wastewater, usually 
nitrogen and phosphorus, may cause unwanted algal and 
plant growths in lakes and streams



• Parameter: A measurable factor such as temperature
• Pollutants: Constituents added to the water supply 

through use
• Reclamation: Treatment of wastewater for subsequent 

reuse application or the act of reusing treated 
wastewater,

• Sludge: Solids removed from wastewater during 
treatment. Solids that are treated further are termed 
biosolids.

• Solids: Material removed from wastewater by gravity 
separation (by clarifiers, thickeners, and lagoons) and is 
the solid residue from dewatering operations.



1.4. Wastewater Treatment

Composition of domestic sewage:

• Organic materials, as measured by the demand 
for oxygen (BOD/COD)

• Nitrogen (N)

• Phosphorus (P)

• Suspended solids (SS)

• Heavy metals

• Pathogenic organisms



The description of each treatment 

level is stated below:

• Preliminary treatment: Removal of wastewater constituents 
such as floatables, grit, and grease that may cause 
maintenance or operational problems with the treatment 
operations, processes, and systems.

• Primary treatment: Removal of a portion of the suspended 
solids and organic matter from the wastewater.

• Advanced primary treatment: Enhanced removal of 
suspended solids and organic matter from the wastewater. 
Typically accomplished by chemical addition or filtration.

• Secondary treatment: Removal of biodegradable organic 
matter and suspended solids. disinfection is also typically 
included in the definition of conventional secondary 
treatment.



• Secondary treatment with nutrient removal: Removal 
of biodegradable organics, suspended solids and 
nutrients ( nitrogen, phosphorus, or both nitrogen and 
phosphorus)

• Tertiary treatment: Removal of residual suspended 
solids ( after secondary treatment) usually by granular 
medium filtration or microscreens. Disinfection is also 
typically a part of tertiary treatment. Nutrients removal 
is often included in this definition.

• Advanced treatment: Removal of dissolved and 
suspended materials remaining after normal biological 
treatment when required for various water reuse 
applications.



1.5. Wastewater Reclamation and 

Reuse

• In many locations where the available supply of  
fresh water has become inadequate to meet 
water needs, it is clear that the once-used water 
collected from communities and municipalities 
must be viewed not as a waste to be disposed of  
but as a resource that must be reused. In this 
case, treated effluent is used for landscape 
watering and other non potable uses.



1.6. Biosolids and Residuals 

Management

• The management of the solids and concentrated 
contaminants removed by treatment has been and 
continues to be one of the most difficult and 
expensive problems in the field of wastewater 
engineering. Wastewater solids are organic products 
that can be used beneficially after stabilization by 
processes such as anaerobic digestion and 
compositing. With the advent of regulations that 
encourage biosolids use, significant efforts have 
been directed to producing a ''clean sludge'' that 
meets heavy metals and pathogen requirements and 
is suitable for land application.
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