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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.

 The Biosphere is the environment which supports life and 
sustains various human activities.

 Ecosystems are the smaller units of the biosphere as ponds, 
desert and forests.



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.



 If one were to develop a list of the most important 
environmental problems of today, it would include, but not be 
limited to, water and wastewater treatment, surface water and 
groundwater contamination, hazardous waste management, 
radioactive waste management, acid rain, air toxics emission, 
ozone depletion, and global climate change. 



Water
 Water is one of the materials required to sustain life and has been 

suspected of being the source of much human illness. It was not until 
approximately 150 years ago that definite proof of disease transmission 
through water was established. For many years following, the major 
consideration was to produce adequate supplies that were hygienically 
safe. However, source waters (surface and groundwater) have become 
increasingly contaminated due to increased industrial and agricultural 
activity. 

 The public has been more expected to produce finished waters that are 
free of color, turbidity, taste, odor, nitrate, harmful metal ions, and a 
wide variety of organic chemicals such as pesticides and chlorinated 
solvents. health problems associated with some of these chemicals 
include cancer, birth defects, central nervous system disorders, 
disruption of the endocrine system, and heart disease. 



 In addition, the public desires water that is low  hardness and 
total solids, noncorrosive, and non scale-forming. to provide 
such water, chemists, biologists, and engineers must combine 
their efforts and talents. 

 The problems faced by the water supply community in 
developed countries are significantly different from those faced 
by developing countries. For example, in the united states many 
of the drinking water standards for organic chemicals are based 
on the desire to minimize the risk of developing cancer from 
drinking water containing suspended carcinogens. In the 
developing countries, however, millions of children under the 
age of 5 die each year due to water borne diseased. Thus the goal 
of the water-supply engineer in this situation is significantly 
different.



Wastewater and Water pollution 
control
 The disposal of human wastes has always constituted a serious 

problem, with the development of urban areas, it became 
necessary, from public health and aesthetic considerations, to 
develop drainage or sewer systems to carry such wastes away 
from the area to the nearest water bodies. It soon became 
apparent that rivers and other receiving bodies of water have 
limited ability to handle waste materials without creating 
nuisance conditions. This lead to the development of 
purification or treatment facilities in which chemists, biologists, 
and engineers have played important roles. 



 It has long been known that all natural bodies of water 
have the ability to oxidize organic matter without the 
development of nuisance conditions, provided that the 
organic and nitrogen (primary ammonia) loading is kept 
within the limits of the oxygen recourses of the water. It is 
also known that certain levels of dissolved oxygen must be 
maintained at all times if certain forms of aquatic life are to 
be preserved. 



Industrial and hazardous wastes
 A most challenging field in environmental engineering 

practice is the treatment and disposal of industrial and 
hazardous wastes. 



Air Pollution and Global 
Environmental Change
 Although the problems of water supply and liquid-

waste disposal are of major importance to urban 
populations, their solution alone does not ensure a 
completely satisfactory environment. Pollution of the 
atmosphere increases in almost direct ratio to the 
population density and is largely related to the 
products of combustion from heating plants, 
incinerators, and automobiles, plus gases, fumes, and 
smokes arising from industrial processes. 



 The intensity of most air pollution problems is usually related to 
the amount of particulate matter emitted into the atmosphere 
and to the atmospheric conditions that exist. In general, visible 
particulate matter can be controlled by adequate regulations. 
The most serious situations develop where local conditions favor 
atmospheric inversions and the products of combustion  and of 
industrial processing are contained within a confined air mass.



 Air can become contaminated with pollutants from motor 
vehicles, factories, power plants, and many other sources. 
Such pollutants can cause cancer or other serious health 
effects, such as reproductive or birth defects, damage to 
the immune system, and respiratory problems, or they 
may cause adverse effects to the environment. 

 It has become increasingly apparent in recent years that 
pollution problems are becoming more global in nature. 
Current concerns are with stratospheric ozone depletion 
and global  warming. It has been shown that a complex 
photochemical reaction involving chlorofluorocarbons, 
emitted at the earth's surface and transported to the 
stratosphere, is destroying the stratospheric ozone layer. 
This layer is important in protecting the earth's surface 
from cancer-causing ultraviolet radiations. Because of this 
discovery, chlorofluorocarbons  are being banned from use 
globally and replacement compounds are being sought. 



 Some gases such as carbon dioxide, water vapor, methane, 
chlorofluorocarbons, oxides of nitrogen, and ozone   absorb 
thermal radiation near the earth's surface and are called 
''greenhouses gases''. The concentrations of these gases are 
increasing in the earth's atmosphere due to human activities. 
Since they do trap heat trying to escape from the earth, they have 
the potential for warming the earth, a process sometimes called 
global warming. 
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