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Elements Of Environmental Engineering By K
Duggal
Designed as a text for all undergraduate students of engineering for their core course in
Environmental Science and Engineering and for elective courses in environmental
health engineering and pollution and control engineering for students of civil
engineering, this comprehensive text, now in its Second Edition provides an in-depth
analysis of the fundamental concepts. It also introduces the reader to different niche
areas of environmental science and engineering. The book covers a wide array of
topics, such as natural resources, disaster management, biodiversity, and various
forms of pollution, viz. water pollution, air pollution, soil pollution, noise pollution,
thermal pollution, and marine pollution, as well as environmental impact assessment
and environmental protection. This edition introduces a new chapter on Environment
and Human Health. KEY FEATURES : Gives in-depth yet lucid analysis of topics,
making the book user-friendly. Covers important topics, which are adequately
supported by illustrative diagrams. Provides case studies to explore real-life problems.
Supplies review questions at the end of each chapter to drill the students in self-study.
Environmental engineering, is by its very nature, interdisciplinary and it is a challenge to
develop courses that will provide students with a thorough broad-based curriculum that
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includes every aspect of the environmental engineering profession. Environmental
engineers perform a variety of functions, most critical of which are process design for
waste treatment or pollution prevention, fate and transport modeling, green
engineering, and risk assessment. Chemical thermodynamics and chemical kinetics,
the two main pillars of physical chemistry, are two of the many subjects that are crucial
to environmental engineering. Based on the success of the successes of previous
editions, Principles of Environmental Thermodynamics and Kinetics, Fourth Edition,
provides an overarching view of the applications of chemical thermodynamics and
kinetics in various aspects of the field of environmental science and engineering.
Written by experts in the field, this new edition offers an improved logical progression of
the text with principles and applications, includes new case studies with current relevant
environmental events and their relationship to thermodynamics and kinetics, and adds
examples and problems for the updated environmental events. It also includes a
comprehensive analysis of green engineering with relation applications, updated
appendices, and an increased number of thermodynamic and kinetic data for chemical
species. While it is primarily intended for undergraduate students at the junior/senior
level, the breadth and scope of this book make it a valuable resource for introductory
graduate courses and a useful reference for environmental engineers.
Environmental pollution is one of humanity’s most pressing issues and will remain so
for the foreseeable future. Anthropogenic activity is disturbing natural cycles and
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generating pollutants that are altering the atmosphere, accumulating in the food chain
and contaminating the world’s soils, rivers and oceans. Human health and ecosystems
continue to be damaged by toxic metals, persistent organic pollutants, radionuclides
and other hazardous materials. The Elements of Environmental Pollution provides
comprehensive coverage of this essential subject. It explains the key principles of
pollution science, assesses human disturbances of natural element cycles and
describes local and global pollution impacts, from smoggy cities, polluted lakes and
toxic soils to climate change, ocean acidification and marine dead zones. The book is
informed by the latest pollution research and benefits from numerous real-world
examples and international case studies. A comprehensive glossary provides clear and
concise explanations of key concepts. This textbook will support teaching and learning
in environment-related university courses and will be vital reading for anyone with an
interest in environmental protection.
Designed for a first-course in environmental engineering for undergraduate engineering
and postgraduate science students, the book deals with environmental pollution and its
control methodologies. It explains the basic environmental technology - environmental
sanitation, water supply, waste management, air pollution control and other related
issues - and presents a logical and systematic treatment of topics. The book, an
outgrowth of author's long experience in teaching the postgraduate science and
engineering students, is presented in a student-oriented approach. It is interspersed
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with solved examples and illustrations to reinforce many of the concepts discussed and
apprise the readers of the current practices in areas of water processing, water
distribution, collection and treatment of domestic sewage and industrial waste water,
and control of air pollution. It emphasizes fundamental concepts and basic appli-cations
of environmental technology for management of environmental problems. Besides
students, the book will be useful to the academia of environmental sciences,
civil/environmental engineering as well as to environmentalists and administrators
working in the field of pollution control.
Environmental engineers support the well-being of people and the planet in areas
where the two intersect. Over the decades the field has improved countless lives
through innovative systems for delivering water, treating waste, and preventing and
remediating pollution in air, water, and soil. These achievements are a testament to the
multidisciplinary, pragmatic, systems-oriented approach that characterizes
environmental engineering. Environmental Engineering for the 21st Century:
Addressing Grand Challenges outlines the crucial role for environmental engineers in
this period of dramatic growth and change. The report identifies five pressing
challenges of the 21st century that environmental engineers are uniquely poised to help
advance: sustainably supply food, water, and energy; curb climate change and adapt to
its impacts; design a future without pollution and waste; create efficient, healthy,
resilient cities; and foster informed decisions and actions.
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A side-effect of numerous anthropogenic activities involves unfavourable changes in
the natural environment. The acquisition of natural resources, especially fossil fuels,
solid waste and wastewater production, as well as emission of gases and particulate
matter from industrial plants and means of transport contribute to disturbances in the
natural cycles of elements between different parts of the environment. Local changes
lead to global effects, changing the composition of atmosphere, its capacity for
absorbing the infrared radiation and temperature, which has further repercussions in
the form of weather anomalies, melting glaciers, flooding, migration or extinction of
species, social problems, etc. These global changes can be mitigated by local remedial
actions, simultaneously taken all over the world, including Poland. Only the joint efforts
of communities from different countries can be successful in preserving the world as we
know it for the future generations. Realisation of this task requires the cooperation of
experts across many fields of science, environmental engineering being one of most
relevant. It comprises the engineering actions taken to preserve the balance of the
natural environment or restore it if degradation has occurred. This monograph presents
several key issues related to the actions aimed at mitigating the negative impact on the
environment connected with the acquisition and transport of energy, management of
municipal and industrial wastes, as well as the impact of the industry on the aquatic and
soil environment. This book is dedicated to academics, engineers, and students
involved in environmental engineering, who are following the advances in the research
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on environmental aspects of energy production and waste management.
Revised, updated, and rewritten where necessary, but keeping the clear writing and
organizational style that made previous editions so popular, Elements of Environmental
Engineering: Thermodynamics and Kinetics, Third Edition contains new problems and
new examples that better illustrate theory. The new edition contains examples with
practical flavor such as global warming, ozone layer depletion, nanotechnology, green
chemistry, and green engineering. With detailed theoretical discussion and principles
illuminated by numerical examples, this book fills the g.
This is the first and only book to provide fundamental coverage of computer programs
as they are used to evaluate and design environmental control systems. Computer
programs are used at every level in every discipline of environmental science, and
Modeling Methods for Environmental Engineers covers all of them. In addition, basic
concepts related to environmental design and engineering are covered, expanding the
usefulness of this book by providing introductory and fundamental materials required by
those who wish to understand and employ the powerful computer programs available.
An excellent reference for practitioners and students alike, this unique book:
Revised, updated, and rewritten where necessary, but keeping the clear writing and
organizational style that made previous editions so popular, Elements of Environmental
Engineering: Thermodynamics and Kinetics, Third Edition contains new problems and
new examples that better illustrate theory. The new edition contains examples with
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practical flavor such as global warming, ozone layer depletion, nanotechnology, green
chemistry, and green engineering. With detailed theoretical discussion and principles
illuminated by numerical examples, this book fills the gaps in coverage of the principles
and applications of kinetics and thermodynamics in environmental engineering and
science. New topics covered include: Green Chemistry and Engineering Biological
Processes Life Cycle Analysis Global Climate Change The author discusses the
applications of thermodynamics and kinetics and delineates the distribution of pollutants
and the interrelationships between them. His demonstration of the theoretical
foundations of chemical property estimations gives students an in depth understanding
of the limitations of thermodynamics and kinetics as applied to environmental fate and
transport modeling and separation processes for waste treatment. His treatment of the
material underlines the multidisciplinary nature of environmental engineering. This book
is unusual in environmental engineering since it deals exclusively with the applications
of chemical thermodynamics and kinetics in environmental processes. The book’s
multimedia approach to fate and transport modeling and in pollution control design
options provides a science and engineering treatment of environmental problems.
Considered the definitive text for the first course in chemistry for environmental
engineers. This text has a two-fold purpose: 1) bring into focus those aspects of
chemistry which are particularly valuable to environmental engineering practices, and 2)
lay a groundwork of understanding in the area of specialized quantitative analysis,
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commonly referred to as "water and wastewater analysis."
Environmental Inorganic Chemistry for Engineers explains the principles of inorganic
contaminant behavior, also applying these principles to explore available remediation
technologies, and providing the design, operation, and advantages or disadvantages of
the various remediation technologies. Written for environmental engineers and
researchers, this reference provides the tools and methods that are imperative to
protect and improve the environment. The book's three-part treatment starts with a
clear and rigorous exposition of metals, including topics such as preparations,
structures and bonding, reactions and properties, and complex formation and
sequestering. This coverage is followed by a self-contained section concerning complex
formation, sequestering, and organometallics, including hydrides and carbonyls. Part
Two, Non-Metals, provides an overview of chemical periodicity and the fundamentals of
their structure and properties. Clearly explains the principles of inorganic contaminant
behavior in order to explore available remediation technologies Provides the design,
operation, and advantages or disadvantages of the various remediation technologies
Presents a clear exposition of metals, including topics such as preparations, structures,
and bonding, reaction and properties, and complex formation and sequestering
This is a detailed study on the design, operation and maintenance of mines in
relationship to the total environment.
An introductory course on Health, Safety and Environment (HSE) as applicable to all
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manufacturing and exploration engineering industries. Its first part deals with
fundamentals, ecology and environmental engineering and covers air and water
pollution sources, magnitude, measuring techniques and remedial measures to
minimize them. The second pa
Environmental engineering has a leading role in the elimination of ecological threats,
and can deal with a wide range of technical and technological problems due to its
interdisciplinary character. It uses the knowledge of the basic sciences biology,
chemistry, biochemistry and physics to neutralize pollution in all the elements of the
environm
Environmental Engineering provides a profound introduction to Ecology, Chemistry,
Microbiology, Geology and Hydrology engineering. The authors explain transport
phenomena, air pollution control, waste water management and soil treatment to
address the issue of energy preservation, production asset and control of waste from
human and animal activities. Modeling of environmental processes and risk
assessment conclude the interdisciplinary approach.
Handbook of Environmental Engineering AssessmentStrategy, Planning, and
ManagementButterworth-Heinemann

New analytical techniques have enhanced current understanding of the behavior
of trace and ultratrace elements in the biogeochemical cycling, chemical
speciation, bioavailability, bioaccumulation, and as applied to the
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phytoremediation of contaminated soils. Addressing worldwide regulatory,
scientific, and environmental issues, Trace Elements in the Environment explores
these frontiers, including biotechnological aspects of metal-binding proteins and
peptides and phytoremediation strategies using trees, grasses, crop plants,
aquatics, and risks to ecological and human health. Discussing trace elements in
the holistic environment, this book covers advances in state-of-the-art analytical
techniques, molecular biotechology, and contemporary biotechnology that
enhances knowledge of the behavior of trace elements in the biogeosphere and
at the cellular and molecular level. The editors and their hand-picked panel of
contributors provide authoritative coverage of trace elements in the environment.
They highlight cutting-edge applications of emerging strategies and technologies
to the problems of trace elements in the environment. The editors discuss
emerging areas such as bacterial biosorption of trace elements, processes, and
applications of electroremediation of heavy metals-contaminated soils,
application of novel nanoporous sorbents for the removal of heavy metals,
metalloids, and radionuclides. The book focuses on the effects of increasing
levels of trace elements on ecological and human health, evaluates the
effectiveness of methods of phytoremediation, and covers risk assessment,
pathways, and trace element toxicity. Containing more than 150 illustrations,
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tables, photographs, and equations, the book's coverage spans the entire body
of knowledge available about how and why plants interact with metals and other
trace elements.
A chemical engineer's guide to managing and minimizing environmental impact.
Chemical processes are invaluable to modern society, yet they generate
substantial quantities of wastes and emissions, and safely managing these
wastes costs tens of millions of dollars annually. Green Engineering is a
complete professional's guide to the cost-effective design, commercialization,
and use of chemical processes in ways that minimize pollution at the source, and
reduce impact on health and the environment. This book also offers powerful new
insights into environmental risk-based considerations in design of processes and
products. First conceived by the staff of the U.S. Environmental Protection
Agency, Green Engineering draws on contributions from many leaders in the field
and introduces advanced risk-based techniques including some currently in use
at the EPA. Coverage includes: Engineering chemical processes, products, and
systems to reduce environmental impacts Approaches for evaluating emissions
and hazards of chemicals and processes Defining effective environmental
performance targets Advanced approaches and tools for evaluating
environmental fate Early-stage design and development techniques that minimize
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costs and environmental impacts In-depth coverage of unit operation and
flowsheet analysis The economics of environmental improvement projects
Integration of chemical processes with other material processing operations
Lifecycle assessments: beyond the boundaries of the plant Increasingly,
chemical engineers are faced with the challenge of integrating environmental
objectives into design decisions. Green Engineering gives them the technical
tools they need to do so.
Complex environmental problems are often reduced to an inappropriate level of
simplicity. While this book does not seek to present a comprehensive scientific
and technical coverage of all aspects of the subject matter, it makes the issues,
ideas, and language of environmental engineering accessible and
understandable to the nontechnical reader. Improvements introduced in the
fourth edition include a complete rewrite of the chapters dealing with risk
assessment and ethics, the introduction of new theories of radiation damage,
inclusion of environmental disasters like Chernobyl and Bhopal, and general
updating of all the content, specifically that on radioactive waste. Since this book
was first published in 1972, several generations of students have become
environmentally aware and conscious of their responsibilities to the planet earth.
Many of these environmental pioneers are now teaching in colleges and
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universities, and have in their classes students with the same sense of dedication
and resolve that they themselves brought to the discipline. In those days, it was
sometimes difficult to explain what indeed environmental science or engineering
was, and why the development of these fields was so important to the future of
the earth and to human civilization. Today there is no question that the human
species has the capability of destroying its collective home, and that we have
indeed taken major steps toward doing exactly that. And yet, while, a lot has
changed in a generation, much has not. We still have air pollution; we still
contaminate our water supplies; we still dispose of hazardous materials
improperly; we still destroy natural habitats as if no other species mattered. And
worst of all, we still continue to populate the earth at an alarming rate. There is
still a need for this book, and for the college and university courses that use it as
a text, and perhaps this need is more acute now than it was several decades
ago. Although the battle to preserve the environment is still raging, some of the
rules have changed. We now must take into account risk to humans, and be able
to manipulate concepts of risk management. With increasing population, and
fewer alternatives to waste disposal, this problem is intensified. Environmental
laws have changed, and will no doubt continue to evolve. Attitudes toward the
environment are often couched in what has become known as the environmental
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ethic. Finally, the environmental movement has become powerful politically, and
environmentalism can be made to serve a political agenda. In revising this book,
we have attempted to incorporate the evolving nature of environmental sciences
and engineering by adding chapters as necessary and eliminating material that is
less germane to today's students. We have nevertheless maintained the
essential feature of this book -- to package the more important aspects of
environmental engineering science and technology in an organized manner and
present this mainly technical material to a nonengineering audience. This book
has been used as a text in courses which require no prerequisites, although a
high school knowledge of chemistry is important. A knowledge of college level
algebra is also useful, but calculus is not required for the understanding of the
technical and scientific concepts. We do not intend for this book to be
scientifically and technically complete. In fact, many complex environmental
problems have been simplified to the threshold of pain for many engineers and
scientists. Our objective, however, is not to impress nontechnical students with
the rigors and complexities of pollution control technology but rather to make
some of the language and ideas of environmental engineering and science more
understandable.
Green Sustainable Process for Chemical and Environmental Engineering and
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Science: Biosurfactants for the Bioremediation of Polluted Environments explores
the use of biosurfactants in remediation initiatives, reviewing knowledge
surrounding the creation and application of biosurfactants for addressing issues
related to the release of toxic substances in ecosystems. Sections cover their
production, assessment and optimization for bioremediation, varied pollutant
degradation applications, and a range of contaminants and ecological sites. As
awareness and efforts to develop greener products and processes continues to
grow, biosurfactants are garnering more attention for the potential roles they can
play in reducing the use and production of more toxic products. Drawing on the
knowledge of its expert team of global contributors, this book provides useful
insights for all those currently or potentially interested in developing or applying
biosurfactants in their own work. Provides an accessible introduction to
biosurfactant chemistry Highlights the optimization, modeling, prediction and
kinetics of key factors supporting biosurfactant-enhanced biodegradation
processes Explores a wide range of biosurfactant applications for remediation
and degradation of pollutants
Chemical separations are of central importance in many areas of environmental
science, whether it is the clean up of polluted water or soil, the treatment of
discharge streams from chemical processes, or modification of a specific process
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to decrease its environmental impact. This book is an introduction to chemical
separations, focusing on their use in environmental applications. The authors first
discuss the general aspects of separation technology as a unit operation. They
also describe how property differences are used to generate separations, the use
of separating agents, and the selection criteria for particular separation
techniques. The general approach for each technology is to present the chemical
and/or physical basis for the process and explain how to evaluate it for design
and analysis. The book contains many worked examples and homework
problems. It is an ideal textbook for undergraduate and graduate students taking
courses on environmental separations or environmental engineering.
Resources, Environment and Engineering contains 66 technical papers from the
2014 Technical Congress on Resources, Environment and Engineering (CREE
2014, Hong Kong, 6-7 September 2014, including the 4th Technical Conference
on Chemical Engineering, CCE 2014). The contributions review recent
technological advances in the fields of resources and the
The book is the outcome of Author's experience gained while dealing with the
Manifold aspects of the topics covered both in the teaching as well as in the
practical fields.
A complete guide to environmental remediation technologies, techniques, and
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regulations This practical resource offers comprehensive coverage of the latest
environmental codes alongside step-by-step remediation procedures. The book
features information on all segments of the market, including water, air quality,
and hazardous wastes, and enables you to ensure compliance with federal
regulations. Handbook of Environmental Engineering fully explains engineering
methods and technologies and directly connects them to applicable standards.
You will get details on environmental tools such as sensors and monitoring,
toxicity controls and treatments, and waste disposal. Measurement data,
environmental impact assessments, and real-world examples demonstrate how
to apply each technique in the field.
This book will cater to the needs of students who want to pursue a Diploma in
Engineering, Degree in Engineering (B.Tech/B.E., B.Sc.(Engg.) students. Postgraduate
degree in Engineering (M. Tech, M.E.) students. AMIE (Associate membership of
Indian Institute of Metals) examination. AMIIChE (Associate Membership of Indian
Institute of Chemical Engineers) examination. AIC (Associateship of Institute of
Chemist) examination. Practicing engineers in the field of environmental engineering.
Environmental engineering professionals.
Building on the first principles of environmental chemistry, engineering, and ecology,
this volume fills the need for an advanced textbook introducing the modern, integrated
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environmental management approach, with a view towards long-term sustainability and
within the framework of international regulations. As such, it presents the classic
technologies alongside innovative ones that are just now coming into widespread use,
such as photochemical technologies and carbon dioxide sequestration. Numerous case
studies from the fields of air, water and soil engineering describe real-life solutions to
problems in pollution prevention and remediation, as an aid to practicing professional
skills. With its tabulated data, comprehensive list of further reading, and a glossary of
terms, this book doubles as a reference for environmental engineers and consultants.
Completely revised and updated, Elements of Environmental Engineering:
Thermodynamics and Kinetics, Second Edition covers the applications of chemical
thermodynamics and kinetics in environmental processes. Each chapter has been
rewritten and includes new examples that better illuminate the theories discussed. An
excellent introduction to environmental engineering, this reference stands alone in its
multimedia approach to fate and transport modeling and in pollution control design
options. Clearly and lucidly written, it provides extensive tables, figures, and data that
make it the reference to have on this subject.
This is one of the very few books which provides, at an advanced level, a general
introduction to the state-of-the-art on mine environmental engineering. This work
focuses on the elements of the process environment and their interactions with the
regulatory and social environments. It systematically presents the major environmental
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problems of mining operations. Special emphasis is placed on mathematical modeling,
computer simulation, expert systems and electronic remote monitoring of mine
atmosphere. Filled with illustrations, this work describes industrial practices in detail
and discusses government mining regulations on environmental standards around the
world. This rare, two-volume publication is a useful text for students, professional
engineers, research scientists, and government officials concerned with health and
safety in mining operations.
Future scientists, engineers, public health workers face challenges which were
predicted, but certainly not expected to emerge this soon and to the magnitude
presently occurring. The problems and projected solutions in this book cover a broad
spectrum of issues including industrial and domestic solid wastes, air pollution and
associated global warming, noise pollution and safety. Many engineering elements go
into developing solutions to these problems including the need for additional detailed
mapping and surveying, developing improved waste water treatment, including the
development of more eco-friendly process and importance on conservation. Issues
such as environmental assessments now play a most important role in practically all
proposed developments. Old landfills are being mined for fuel, new landfills are
designed to prevent waste materials from migrating to groundwater and new
approaches to waste incineration focus on energy recovery and conversion of waste
materials into usable materials. This text should help engineers and scientists meet the
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environmental challenges.
Environmental Engineering: Principles and Practice iswritten for advanced
undergraduate and first-semester graduatecourses in the subject. The text provides a
clear and conciseunderstanding of the major topic areas facing
environmentalprofessionals. For each topic, the theoretical principles are
introduced,followed by numerous examples illustrating the process designapproach.
Practical, methodical and functional, this exciting newtext provides knowledge and
background, as well as opportunitiesfor application, through problems and examples
that facilitateunderstanding. Students pursuing the civil and environmental
engineeringcurriculum will fi nd this book accessible and will benefit fromthe emphasis
on practical application. The text will also be ofinterest to students of chemical and
mechanical engineering, whereseveral environmental concepts are of interest,
especially those onwater and wastewater treatment, air pollution, and
sustainability.Practicing engineers will find this book a valuable resource, sinceit covers
the major environmental topics and provides numerousstep-by-step examples to
facilitate learning andproblem-solving. Environmental Engineering: Principles and
Practice offersall the major topics, with a focus upon: • a robust problem-solving
scheme introducing statisticalanalysis; • example problems with both US and SI units; •
water and wastewater design; • sustainability; • public health. There is also a
companion website with illustrations, problemsand solutions.
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Environmental Engineering: Fundamentals, Sustainability, Design presents civil
engineers with an introduction to chemistry and biology, through a mass and energy
balance approach. ABET required topics of emerging importance, such as sustainable
and global engineering are also covered. Problems, similar to those on the FE and PE
exams, are integrated at the end of each chapter. Aligned with the National Academy of
Engineering’s focus on managing carbon and nitrogen, the 2nd edition now includes a
section on advanced technologies to more effectively reclaim nitrogen and
phosphorous. Additionally, readers have immediate access to web modules, which
address a specific topic, such as water and wastewater treatment. These modules
include media rich content such as animations, audio, video and interactive problem
solving, as well as links to explorations. Civil engineers will gain a global perspective,
developing into innovative leaders in sustainable development.
This book deals with basic principles such as chemical equilibrium and chemical
processes, concepts which make up the basic tools necessary to design a more
efficient system to solve environmental problems.Useful as a textbook for both graduate
and undergraduate, the material also serves as an excellent source for professional
research in the field of environmental engineering or environmental science./a
Chapter 1 Environmental Assessment in Engineering and Planning Chapter 2 Environmental
Laws and Regulations Chapter 3 National Environmental Policy Act Chapter 4 Environmental
Documents and CEQ Regulations Chapter 5 Elements of Environmental Assessment and
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Planning Chapter 6 Environmental Assessment Methodologies Chapter 7 Generalized
approach for Environmental Analysis Chapter 8 Procedure for Reviewing Environmental
Impact Statements Chapter 9 International Perspectives on Environmental Assessment,
Engineering, and Planning Chapter 10 Economic and Social Impact Analysis Chapter 11
Public Participation Chapter 12 Energy and Environmental Implications Chapter 13
Contemporary Issues in Environmental Engineering and Planning Epilogue.
This volume may be used as a reference in courses dealing with biological aspects of pollution
control. An abbreviated version of the authors' textbook entitled Microbiology for Environmental
Scientists and Engineers (McGraw Hill, 1980), the book covers the life-support system;
technological control of water quality; chemical composition of cells and the nature of organic
matter; the micro-organism; nutrition and growth conditions as selective agents in natural
populations; quantitative description of growth; energy generation and utilization in biological
systems; metabolic classification of micro-organisms; the central pathways of metabolism;
aerobic metabolism; and anaerobic metabolism. Chapters one through ten conclude with
references and suggested readings; a glossary and list of symbols are also provided.
Civil and environmental engineers work together to develop, build, and maintain the man-made
and natural environments that make up the infrastructures and ecosystems in which we live
and thrive. Civil and Environmental Engineering: Concepts, Methodologies, Tools, and
Applications is a comprehensive multi-volume publication showcasing the best research on
topics pertaining to road design, building maintenance and construction, transportation,
earthquake engineering, waste and pollution management, and water resources management
and engineering. Through its broad and extensive coverage on a variety of crucial concepts in
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the field of civil engineering, and its subfield of environmental engineering, this multi-volume
work is an essential addition to the library collections of academic and government institutions
and appropriately meets the research needs of engineers, environmental specialists,
researchers, and graduate-level students.
Happy he who could learn the causes of things (Virgil, Georgics 11) There is clearly a place for
a book on the environmental aspects of trace elements in coal, especially with the increasing
use of coal for power production. Our aim is to provide relevant background information and to
update the situation regarding trace elements during beneficiation, combustion, .atmospheric
deposition, leaching from wastes anti reclamation. The outcome is a balanced account of the
overall situation. The initial chapter gives the rationale behind the planning of the book and
puts the topics into the context of trace elements in the environment, while the final chapter
summarises the subject matter and conclusions of each chapter. The choice of authors was
based on their specialised knowledge. Although every effort has been made to ensure
uniformity in layout, use of units, references and the like, authors have been given some
latitude in expression and their styles have not been curbed. This book is intended primarily for
coal scientists and technologists involved in environmental aspects of trace elements during
the mining of coal, its beneficiation and usage, especially for power generation, and for
regulatory bodies. It is considered to be suitable for relevant postgraduate courses. Just as it
has been said that one of Bruckner's symphonies has enough melodies for a Beethoven to
have written ten symphonies, so this book has several chapters that could be themes for other
books.
The awareness of environment protection is a great achievement of humans; an expression of
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self-awareness. Even though the idea of living while protecting the environment is not new, it
has never been so widely and deeply practiced by any nations in history like it is today. From
the late 90s in the last century, the surprisingly fast dev
This book provides a comprehensive introduction to air, water, noise, and radioactive materials
pollution and its control. Legal and regulatory principles and risk analysis are included in
addition to engineering principles. The text presents the engineering principles governing the
generation and control of air and water pollutants, solid and hazardous waste, and noise.
Water quality and drinking water treatment are discussed, as well as the elements of risk
analysis. Radioactive waste generation and treatment in relation to the nuclear fuel cycle, are
discussed. The health and environmental effects of all these pollutants are discussed. An
introduction to the Federal laws and regulations governing pollution is included. - This text
embraces the latest thinking in environmental engineering - Includes updates in regulation and
current pollution abatement technologies
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