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Unit 1 General

1. Environmental Engineering and Environmental Engineer

WHAT IS ENVIRONMENTAL ENGINEERING?

Engineering may be defined as the profession in which a knowledge of the mathematical and
natural sciences gained by study, experience, and practice is applied with judgment to develop
ways to economically utilize the materials and forces of nature for the benefit of mankind.

Environmental engineering in particular has been defined as that branch of engineering which is
concerned with (a) the protection of human populations from the effects of adverse environmental
factors; (b) the protection of environments, both local and global, from the potentially deleterious
effects of human activities; and (c¢) the improvement of environmental quality for people’ s health

and well being.
WHAT DO ENVIRONMENTAL ENGINEERS DO?

The common theme of environmental engineering is a basic understanding of environments,
how they function, how they can be damaged, what hazards they present to people, and how
people and environments can be protected from such effects. Environmental engineers not only
design, operate, and manage facilities and systems for environmental protection, but they also
measure environmental quality and continually seek ways to improve it at reasonable cost. Most
environmental engineers work in one or more specific areas of application of their engineering knowl-
edge and skills. They deal with atmospheric, aquatic, and terrestrial environments, as well as
interactions among these environments. A modern practitioner of environmental engineering stays
knowledgeable about all these areas, though most specialize in fields such as those described below.

Water and wastewater engineering is concerned with the provision of good quality water for
cities and industries, the proper disposal of wastewater, and the protection and enhancement of
water quality as related to many uses such as sport fishing and recreation'". This field has been rec-
ognized as a major sub-branch of civil engineering for almost 100 years and has been largely
responsible for solving the problems of water-borne disease between 1900 and 1940. Prior to 1900,
water-borne diseases such as typhoid and cholera were commonplace and thousands of people died as
a result of water pollution in the U.S. The advent of modern water and wastewater treatment
practices has reduced the threat of water-borne disease, but there are many new and complex water
quality problems. Current concerns of this branch of environmental engineering are the development
of more efficient treatment processes and the removal of very low levels of toxic materials from
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drinking waters and wastewaters'”. As population growth places additional demands on water supply
in more arid regions, this field will be called upon to help reclaim potable and industrial process
water from wastewaters.

Air pollution control engineering is concerned with fuels, combustion processes, and
cleaning of exhaust gases from combustion and with the transport and fates of these products in the
atmosphere'”’ . Particulate abatement procedures have been generally successful in cleaning up many
cities throughout the world. Deaths due to high concentrations of gases such as sulfur oxides in the
air are not nearly as common as they used to be. However, photochemical smog from automobile
emissions is still a problem in many cities. There are now more automobiles than ever before and
more power plants generating more electricity at a time when clean fuels are becoming scarce and
expensive. Acid rain from both human and natural sources of atmospheric pollution is a newly recog-
nized problem which poses a threat to lakes. On an even larger scale looms the possibility of climatic

’. The contin-

alterations from increased levels of carbon dioxide produced in fossil fuel combustion"*
uing challenges in this field are substantial.

Solid waste engineering is concerned with finding ways for cities and industries to handle and
dispose of refuse and other solid wastes'”. In urban areas each person produces between five and
eight pounds of solid wastes each day, excluding junked automobiles and appliances or industrial
solid wastes. The wastes can sometimes be burned or buﬁed, but burial may result in pollution of
ground or surface waters, and burning has the potential of causing air pollution. Some cities,
including St. Louis and Chicago, are now burning part of their refuse in power plants to produce
electricity. Many cities recover metals, glass, and paper from refuse. However, some municipali-
ties are still dumping most of their solid wastes at sea. A recently recognized problem is the disposal
of hazardous liquid and solid wastes from industries, many of which are especially dangerous and
require extreme precaution in handling. Much work remains to be done.

Industrial hygiene engineering is concerned with the protection of people from physical,
chemical, and biological hazards in the work environment'®. Machinery may be dangerous, and
chemical vapors may be poisonous in any large industrial plant. The industrial hygiene engineer
finds ways to make the work environment safer and to keep working people healthy.

Radiological health engineering is concerned with protecting the general public as well as
those who work around nuclear installations or with radioactive materials from external and internal
radiation dangers'”. The discovery of radiation and of radioactive materials was accompanied by the
discovery that too much radiation causes physiological damage. Yet society found need for X-ray ma-
chines, radioactive tracers, and nuclear power plants because their benefits to society were, and
still are, considered greater than the hazards presented by properly designed and operated systems.
The radiological health engineer tries to minimize these hazards.

Environmental impact assessment is concerned with evaluating, eliminating, and predicting
the effects of human activities upon the environment'® . This is a new field of practice which has
developed since 1970. However, the principles of the work go back many years to sanitary engineers
who studied the effects of wastes on lakes and streams and air pollution control engineers who worked
out the damaging effects of smoke. As a new and developing field it can be expected to be very
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important in the future.

Environmental management is concerned with the development of new and better ways to
design and operate facilities and systems which will provide for protection and improvement of envi-
ronmental quality and the conservation of natural resources'”’. This is also a new and developing
field, and the emphasis is on conservation and environmental protection. Pollution is not so much a
matter of what is done, but how it is done and of where it is done. Engineers working in this field
try to help industries and government agencies to find ways of accomplishing what they want to do

without causing pollution and without damaging environments in other ways.
HOW DOES ONE BECOME AN ENVIRONMENTAL ENGINEER?

The first step in becoming an environmental engineer is to obtain a bachelor of science degree in
engineering from a school accredited by the Accreditation Board of Engineering and Technology
(ABET) . There are over 200 such engineering schools in the U. S. In the past most environmental
engineers have majored in civil, mechanical, or chemical engineering as undergraduates.
Recently, some engineering schools have begun to offer undergraduate programs in environmental
engineering. However, most environmental engineers obtain the masters degree at some point in
their careers.

The typical undergraduate curriculum is divided into approximately one-third in basic sciences,
humanities, and social sciences; one-third in the engineering sciences such as solid mechanics,
fluid mechanics, thermodynamics, electrical science, and materials; and one-third in design and
other courses related to the area of the student’ s specialization. Engineering schools which do not
have an undergraduate major in environmental engineering will usually offer a “concentration” in
environmental engineering within the degree programs of civil engineering or other disciplines.

A number of students who become environmental engineers obtain bachelor’ s degrees in one of
the sciences, and then proceed to a graduate program in environmental engineering. Although this
is possible, in many cases such students may be required to take additional mathematics and
engineering science courses before commencing their graduate work. In addition, students without
an accredited undergraduate engineering degree are prohibited from obtaining professional registration

as an engineer in some states.
WHERE DO ENVIRONMENTAL ENGINEERS WORK?

Environmental engineers work in consulting firms, in industrial corporations, in local, state
and federal government, in private research organizations, and in small but increasing numbers
with environmental activist and other public-interest groups. In addition, some environmental
engineers who obtain doctoral degrees are on university faculties, although many doctoral-level
environmental engineers are employed elsewhere.

The environmental engineer working in a consulting engineering firm makes studies and
prepares reports, plans and specifications for a client. The clients are usually cities, states, or
industries which have a specific environmental problem in need of a solution. Another area of

consulting for environmental engineers is environmental sampling and monitoring. A number of
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industries will hire consulting firms to obtain samples of air, water, vegetation, soil, food, and
wastes and analyze them to obtain measurements of radioactivity, pesticides, and other materials
present. The industries use the results to determine if they are in compliance with laws and
regulations, to design treatment units, and to defend themselves in law suits.

Many larger cities and industries have a director of environmental engineering and a staff which
does some of the environmental engineering work in-house as well as contracting part of the work to
consultants. The in-house staff takes responsibility for managing and operating pollution control
facilities, while the consultants are more involved in design. Both groups engage to some extent in
environmental assessments.

Environmental engineering is a small but identifiable branch of engineering. Nearly all past
graduates have been able to find employment in their chosen fields after graduation. The opportuni-
ties in the field are many and varied. There are always new challenges to be faced, not only in our
modern, technological society, but also in less industrially developed societies in other parts of the

world. Thus, the long term outlook for employment is very good.
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(1) Water and wastewater engineering is concerned with the provision of good quality water for
cities and industries, the proper disposal of wastewater, and the protection and enhancement of
water quality as related to many uses such as sport ﬁshing and recreation.
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(2) Current concerns of this branch of environmental engineering are the development of more
efficient treatment processes and the removal of very low levels of toxic materials from drinking
waters and wastewaters.
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(3) Air pollution control engineering is concerned with fuels, combustion processes, and
cleaning of exhaust gases from combustion and with the transport and fates of these products in the
atmosphere
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(4) On an even larger scale looms the possibility of climatic-alterations from increased levels of
carbon dioxide produced in fossil fuel combustion
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(5) Solid waste engineering is concerned with finding ways for cities and industries to handle
and dispose of refuse and other solid wastes.
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(6) Industrial hygiene engineering is concerned with the protection of people from physical,
chemical, and biological hazards in the work environment.
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