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Air pollution is recognized as one of the leading
contributors to the global environmental burden of
disease, even in countries with relatively low
concentrations of air pollution. Air Pollution: Health
and Environmental Impacts examines the effect of
this complex problem on human health and the
environment in different settings around the world. I
This book discusses water resources management
in Romania from a hydrological perspective,
presenting the latest research developments and
state-of-the-art knowledge that can be applied to
efficiently solve a variety of problems in integrated
water resources management. It focuses on a wide
range of water resources issues – from hydrology
and water quantity, quality and supply to flood
protection, hydrological hazards and ecosystems,
and includes case studies from various watersheds
in Romania. As such, the book appeals to
researchers, practitioners and graduates as well as
to anybody interested in water resources
management.
This new edition of a classic text has now been
extensively updated to include the latest
developments in risk analysis and water quality
assessment and management. It takes into account
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the role of ecological water quality in integrated
regional and transboundary water resources
management, according to the latest UNESCO
programmes and the new EU-Water Framework
Directive. This practice-oriented textbook is a unique
tool for identifying and evaluating local and regional
environmental risks from pollution hazards in
groundwater, river water and coastal seawaters. The
book explains different risk-based probabilistic
methodologies and fuzzy logic-based approaches
and includes various mathematical models for water
quality simulation and theories, such as the decision
analysis, the utility theory and the integrated riskbased multi-criteria assessment and management, in
order to thoroughly evaluate several case studies
from the real world. Questions testing the reader?s
understanding are given at the end of each chapter,
and a useful appendix provides hints for answering
them as well the solutions themselves.
This book is intended to fulfil the need for state-ofthe-art development on the industrial wastes from
different types of industries. Most of the chapters are
based upon the ongoing research, how the different
types of wastes are most efficiently treated and
minimized, technologies of wastes control and
abatement, and how they are released to the
environment and their associated impact. A few
chapters provide updated review summarizing the
status and prospects of industrial waste problems
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from different perspectives. The book is
comprehensive and not limited to a partial discussion
of industrial waste, so the readers are acquainted
with the latest information and development in the
area, where different aspects are considered. The
user can find both introductory material and more
specific material based on interests and problems.
For additional questions or comments, the users are
encouraged to contact the authors.
Focusing specifically on the management of karst
environments, this volume draws together the
world’s leading karst experts to provide a vital
source for the study and management of this unique
physical setting. Although karst landscapes cover
12% of the Earth’s terrain and provide 25% of the
world’s drinking water, the resource management of
karst environments has only previously received
indirect attention. Through a comprehensive
approach, Karst Management focuses on
engineering issues associated with surface karst
such as quarries, dams, and agriculture, subsurface
topics such as the management of groundwater,
show caves, cave biota, and geo-archaeology
projects. Chapters that focus on karst as an
integrated system look at IUCN World Heritage sites,
national parks, policy and regulation, measuring
systematic disturbance, information management,
and public environmental education. The text
incorporates the most up-to-date research from
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leading karst scientists. This volume provides
important perspectives for university students,
educators, geoengineers, resource managers, and
planners who are interested in or work with this
unique physical landscape.
Pharmaceuticals and Personal Care Products Waste
Management and Treatment Technology: Emerging
Contaminants and Micro Pollutants provides the
tools and techniques for identifying these
contaminates and applying the most effective
technology for their remediation, recovery and
treatment. The consumption of pharmaceuticals and
personal care products (PPCPs) has grown
significantly over the last 35 years, thus increasing
their potential risk to the environment. As PPCPs are
very difficult to detect and remove using
conventional wastewater treatment methods, this
book provides solutions to a growing problem.
Includes sampling, analytical and characterization
methods and technology for detecting PPCPs in the
environment Provides advanced treatment and
disposal technologies for the removal of PPCPs from
wastewater, surface water, landfills and septic
systems Examines the pathways of PPCPs into the
environment
The National Human Monitoring Program (NHMP)
identifies concentrations of specific chemicals in
human tissues, including toxicologic testing and risk
assessment determinations. This volume evaluates
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the current activities of the NHMP; identifies
important scientific, technical, and programmatic
issues; and makes recommendations regarding the
design of the program and use of its products.
The effects of man-made substances (xenobiotics) on
the natural environment are described in this volume. It
explains why these effects need to be understood,
monitored and curtailed, especially in developing
countries.
Although several countries have been introducing more
stringent laws to reduce the amount of waste to be landfilled, in an attempt to maximise recycling and materials
recovery, landfilling is still the most generalised practice
for municipal solid waste treatment. In this book, the
authors discuss waste management in landfills, regional
practices and its environmental impact. Topics include
the reduction of environmental impact of municipal
landfill leachate during oxidative treatment; polymers
recycling; management of electronic waste in the Basque
Country; and toxicity of landfills by plant cytogenetic and
mutagenic effects.
This book presents WHO guidelines for the protection of
public health from risks due to a number of chemicals
commonly present in indoor air. The substances
considered in this review, i.e. benzene, carbon
monoxide, formaldehyde, naphthalene, nitrogen dioxide,
polycyclic aromatic hydrocarbons (especially
benzo[a]pyrene), radon, trichloroethylene and
tetrachloroethylene, have indoor sources, are known in
respect of their hazardousness to health and are often
found indoors in concentrations of health concern. The
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guidelines are targeted at public health professionals
involved in preventing health risks of environmental
exposures, as well as specialists and authorities involved
in the design and use of buildings, indoor materials and
products. They provide a scientific basis for legally
enforceable standards.
The book examines a new concern in water quality
policy, namely aquatic micropollutants. Micropollutants
are chemicals detected in small concentrations in
waterbodies today, originating from pharmaceuticals,
cosmetics, or detergents, among others. Since the
regulation of micropollutants is a fairly new issue, it has
been largely neglected in social sciences. However, the
search for appropriate solutions is of high political
relevance at both the national and international levels,
with many open questions arising that concern the most
adequate governance structures and steering
mechanisms. Solutions suitable for classical, macropollutants, such as nutrients, do not necessarily apply to
micropollutants because of the diversity of compounds
and sources, and for technical, financial, and societal
reasons. The book addresses this knowledge gap by
investigating the steering mechanisms at hand and their
prospect for problem solving. In this regard, the research
provides a systematic depiction and comparison of policy
designs in place for the reduction of micropollutants in
the Rhine basin. Moreover, the study yields insights into
the governance structures in place, into actors’
responsibilities and constellations, and policy processes
regarding micropollutants. The study is furthermore
embedded into broader theoretical questions of policy
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research. More precisely, this research is a contribution
to policy analysis that aims to achieve more optimal
policy results by providing for a better understanding of
the nature of policy designs and the social mechanisms
behind the choice of them. Despite the intrinsic aim of
policy analysis at contributing to more optimal policy
outcomes, there remains a lack of research regarding
analytical tools that enable an ex-ante assessment of
policy designs’ problem-solving abilities. To explore
such a research path, this book proposes a novel index
of policy comprehensiveness for quantifying the
prospective performance of policy designs in alleviating
an underlying policy issue, e.g. reducing pollutants in
waters. Furthermore, the book uncovers the social
mechanisms behind policymaking and turns to the
question: In which social settings is it possible to achieve
a comprehensive policy design? Compared to purely
micro-level explanations, the advantage of the network
approach is that it goes beyond the mere aggregation of
policy actors’ attributes by taking into consideration
actors’ interdependencies. In order to take the network
approach seriously, the study systematically links the
structure of a policy network with comprehensive policy
designs. Network concepts, such as coalition structure,
interconnectedness, and belief similarity, are employed
from policy change research here in order to explore the
link between structural network characteristics and
comprehensive policy design. By studying how network
structures affect policy design, the book critically
examines the explanatory value of the network
approach.
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Each year more than 200 million people are affected by
floods, tropical storms, droughts, earthquakes, and also
operational failures, wars, terrorism, vandalism, and
accidents involving hazardous materials. These are part
of the wide variety of events that cause death, injury, and
significant economic losses for the countries affected. In
an environment where natural hazards are present, local
actions are decisive in all stages of risk management: in
the work of prevention and mitigation, in rehabilitation
and reconstruction, and above all in emergency
response and the provision of basic services to the
affected population. Commitment to systematic
vulnerability reduction is crucial to ensure the resilience
of communities and populations to the impact of natural
and manmade hazards. Current challenges for the water
and sanitation sector require an increase in sustainable
access to water and sanitation services in residential
areas, where natural hazards pose the greatest risk. In
settlements located on unstable and risk-prone land
there is growing environmental degradation coupled with
extreme conditions of poverty that increase vulnerability.
The development of local capacity and risk management
play vital roles in obtaining sustainability of water and
sanitation systems as well as for the communities
themselves. Unfortunately water may also represent a
potential target for terrorist activity or war conflict and a
deliberate contamination of water is a potential public
health threat. An approach which considers the needs of
communities and institutions is particularly important in
urban areas affected by armed conflict. Risk
management for large rehabilitation projects has to deal
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with major changes caused by conflict: damaged or
destroyed infrastructure, increased population, corrupt or
inefficient water utilities, and impoverished communities.
Water supply and sanitation are amongst the first
considerations in disaster response. The greatest waterborne risk to health in most emergencies is the
transmission of faecal pathogens, due to inadequate
sanitation, hygiene and protection of water sources.
However, some disasters, including those involving
damage to chemical and nuclear industrial installations,
or involving volcanic activity, may create acute problems
from chemical or radiological water pollution. Sanitation
includes safe excreta disposal, drainage of wastewater
and rainwater, solid waste disposal and vector control.
This book is based on the discussions and papers
prepared for the NATO Advanced Research Workshop
that took place in Ohrid, Macedonia under the auspices
of the NATO Security Through Science Programme and
addressed problems Risk management of water supply
and sanitation systems impaired by operational failures,
natural disasters and war conflicts. The main purpose of
the workshop was to critically assess the existing
knowledge on Risk management of water supply and
sanitation systems, with respect to diverse conditions in
participating countries, and promote close co-operation
among scientists with different professional experience
from different countries. The ARW technical program
comprised papers on 4 topics, : (a) Vulnerability of
Wastewater and Sanitation Systems, (b) Vulnerability of
Drinking Water Systems, (c) Emergency response plans,
and (d) Case studies from regions affected by Drinking
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Water System, Wastewater and Sanitation System
failures.
Hazardous pollutants are a growing concern in treatment
engineering. In the past, biological treatment was mainly
used for the removal of bulk organic matter and the
nutrients nitrogen and phosphorous. However, relatively
recently the issue of hazardous pollutants, which are
present at very low concentrations in wastewaters and
waters but are very harmful to both ecosystems and
humans, is becoming increasingly important. Today,
treatment of hazardous pollutants in the water
environment becomes a challenge as the water quality
standards become stricter. Hazardous Pollutants in
Biological Treatment Systems focuses entirely on
hazardous pollutants in biological treatment and gives an
elaborate insight into their fate and effects during
biological treatment of wastewater and water. Currently,
in commercial and industrial products and processes,
thousands of chemicals are used that reach water. Many
of those chemicals are carcinogens, mutagens,
endocrine disruptors and toxicants. Therefore, water
containing hazardous pollutants should be treated before
discharged to the environment or consumed by humans.
This book first addresses the characteristics, occurrence
and origin of hazardous organic and inorganic pollutants.
Then, it concentrates on the fate and effects of these
pollutants in biological wastewater and drinking water
treatment units. It also provides details about analysis of
hazardous pollutants, experimental methodologies,
computational tools used to assist experiments,
evaluation of experimental data and examination of
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microbial ecology by molecular microbiology and genetic
tools. Hazardous Pollutants in Biological Treatment
Systems is an essential resource to the researcher or the
practitioner who is already involved with hazardous
pollutants and biological processes or intending to do so.
The text will also be useful for professionals working in
the field of water and wastewater treatment.
Natural and agro-ecosystems are frequently exposed to
natural or synthetic substances, which, while they have
no direct nutritional value or significance in metabolism,
may negatively affect plant functioning. These,
xenobiotics, may originate from both natural (fires,
volcano eruptions, soil or rock erosion, biodegradation)
and anthropogenic (air and soil pollution, herbicides)
sources. And, while affected plants have only a limited
number of possibilities for avoiding accumulation of
these compounds, they do exhibit several enzymatic
reactions for detoxification including oxidation, reduction,
hydrolysis and conjugation reactions. In agroecosystems in particular these mechanisms have great
significance in relation to herbicide detoxification and
tolerance. In this volume an international group of
experts present an overview of the nature and
distribution of organic xenobiotics, including their uptake,
effects on plant functioning and detoxification
mechanisms. The particular significance of glutathione Stransferases in bio-indication and bio-monitoring, and in
the detoxification of volatile organic air pollutants and
herbicides is evaluated, and their potential significance in
phytoremediation and bioaccumulation will be discussed.
This volume will be of interest to a wide audience, from
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graduate students to senior researchers in a wide range
of disciplines including plant ecology, plant biochemistry,
agriculture and environmental management. It will also
be of practical interest to environmentalists, policy
makers and resource managers.
Advances in Agronomy continues to be recognized as a
leading reference and a first-rate source for the latest
research in agronomy. As always, the subjects covered are
varied and exemplary of the myriad of subject matter dealt
with by this long-running serial Maintains the highest impact
factor among serial publications in agriculture Presents timely
reviews on important agronomy issues Enjoys a longstanding reputation for excellence in the field
This book describes the vast variety of xenobiotics, such as
pesticides, antibiotics, antibiotic resistance genes,
agrochemicals and other pollutants, their interactions with the
soil environment, and the currently available strategies and
techniques for soil decontamination and bioremediation.
Topics covered include: transport mechanisms of pollutants
along the Himalayas; use of earthworms in biomonitoring;
metagenomic strategies for assessing contaminated sites;
xenobiotics in the food chain; phyto-chemical remediation;
biodegradation by fungi; and the use of enzymes and
potential microbes in biotransformation. Accordingly, the book
offers a valuable guide for scientists in the fields of
environmental ecology, soil and food sciences, agriculture,
and applied microbiology.
This book reviews the current state of the art in managing
infrastructure, urban regions, industrial regions and inhabited
areas with respect to flooding and water damage. The author
is a well-known expert in storm water management, and this
book gives a broad overview of the different manageable
components that play a role in storm water risks. It includes
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chapters on planning infrastructure and regional
development, modifications in urban regions and localities
with buildings and historical buildings, covering different city
types and residential areas, housing and commercial zones,
as well as housing development. The author then goes on to
review different hydrological conditions that make areas safer,
or more prone to storm water threats, and capture and store
storm water. The last part of the books covers sealed
infrastructure and their role in storm water hazards, including
roads, public spaces, roofs, and others.
Microbial Ecology of Wastewater Treatment Plants presents
different methods and techniques used in microbial ecology
to study the interactions and evolution of microbial
populations in WWTPs, particularly the new molecular tools
developed in the last decades. These molecular biologybased methods (e.g. studies of DNA, RNA and proteins)
provide a high resolution of information compared to
traditional ways of studying microbial wastewater populations,
such as microscopic examination and culture-based methods.
In addition, this book addresses the ability of microorganisms
to degrade environmental pollutants. Describes application of
different Omics tools in Wastewater treatment plants
(WWTPs) Demonstrates the role of microorganisms in
WWTPs Includes discussions on the microbial ecology of
WWTPs Covers the microbial diversity of activated sludge
Emphasizes cutting-edge molecular tools
Microbial Biodegradation of Xenobiotic Compounds examines
and collects the recent information on the bioremediation
technologies around the world. This book focuses on
methods to decrease pollutants created by anthropogenic
activities, industrial activities, and agricultural activities. This
book answers some of the questions about – how to reduce
contaminants? And whether there is a possibility of converting
these pollutants in to useful energy by advanced
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biotechnological methods? The book combines present
obtainable data with the expert knowledge of researchers
from all over the world covering different aspects of
environmental biotechnology and microbiology. It covers
basic concepts of bioremediation and various methods
involved in the bioremediation process, and provides specific
chapters on the role of different genes and enzymes involved
in microbial bioremediation process. It also gives special
attention to heavy metal bioremediation by microalgae and
the mechanisms involved during the degradation process.
Recent innovative technologies about converting toxic
pollutants in to useful energy like bioplastics and electricity
are also discussed by specialist authors. Various chapters
address the bioremediation of pesticides in soil using
microbial metabolites, and molecular aspects of
biodegradation which cover topics including identification of
novel genes through the metagenomic approach and
bioremediation using fungal laccase enzymes.
This book, Environmental Health Risk - Hazardous Factors to
Living Species, is intended to provide a set of practical
discussions and relevant tools for making risky decisions that
require actions to reduce environmental health risk against
environmental factors that may adversely impact human
health or ecological balances. We aimed to compile
information from diverse sources into a single volume to give
some real examples extending concepts of those hazardous
factors to living species that may stimulate new research
ideas and trends in the relevant fields.
Small invisible particles in the urban air, especially those
produced by human activities, have recently stimulated
intense scrutiny, debate, regulation, and legal proceedings.
The stakes are high, both with respect to health impacts and
economic costs, and the methods used previously to resolve
similar issues are no longer adequate. Everyone on earth
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inhales thousands to millions of particles in each breath, so if
urban particulate air pollution—particulate matter (PM)—is
significantly hazardous, the negative impact on health could
be staggering. Yet the activities that generate PM, such as
farming, manufacturing, mining, transportation, and
generating electricity, are themselves essential to human
health and welfare. Scientists, regulators, legislators,
activists, judges, lawyers, journalists, and representatives of
the business community are actively involved in addressing
the question of what should be done. This complex issue
presents opportunities for critically assessing the relevant
knowledge and for adopting more rigorous approaches to this
and similar problems. What is the PM controversy, and why is
it a good case study for how science and public policy might
better interface? The PM controversy is the sum of the
frequently heated debates related to the potential health risks
from urban PM.
Maintenance, Monitoring and Control of Urban Water
Systems, held in The New Forest, UK, April 25-27, 2012. The
papers presented at the conference include topics such as
contamination and pollution discharges in urban water
bodies, monitoring water recycling systems, managing
interaction between urban water cycles and city planning and
landscaping, computer tools that can respond to the
increased complexity of urban water systems, legal and
regulatory aspects, technical problems involving the design,
construction, maintenance, monitoring and control of urban
water systems. The book will be of interest to researchers
and professional engineers working in the water industry,
architects, town planners, and others concerned about urban
water supplies.
The observed concentrations of pharmaceuticals and
personal care products (PPCPs) in raw wastewater confirm
that municipal wastewater represents the main disposal
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pathway for the PPCPs consumed in households, hospitals
and industry. In sewage treatment plant effluents most
PPCPs are still present, since many of these polar and
persistent compounds are being removed only partially or, in
some cases, not at all. Treated wastewater therefore
represents an important point source for PPCPs into the
environment. After passing a sewage treatment plant the
treated wastewater is mostly discharged into rivers and
streams or sometimes used to irrigate fields. If drinking water
is produced using resources containing a substantial
proportion of treated wastewater (e.g. from river water
downstream of communities) the water cycle is closed and
indirect potable reuse occurs. Human Pharmaceuticals,
Hormones and Fragrances provides an overview of the
occurrence, analytics, removal and environmental risk of
pharmaceuticals and personal care products in wastewater,
surface water and drinking water. The book covers all aspects
of the fate and removal of PPCPs in the whole water cycle:
consumption and occurrence, analytical methods, the legal
background, environmental risk assessment, human and
animal toxicology, source control options, wastewater and
drinking water treatment as well as indirect reuse. The book
presents a summary of the results obtained during the EU
project "Poseidon", combined with further expert knowledge
on the field, and is written at a level appropriate for
professionals involved in management of water resource
quality. Professionals in the field including decision makers,
engineers and scientists, as well as students entering the
field, will find this an invaluable source of information. First
comprehensive study on the assessment, fate and removal of
pharmaceuticals and personal care products in wastewater
and drinking water treatment. Emphasises the importance of
micropollutants in the water cycle, provides methods for
quantifying their fate and technologies for their removal.
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The history of chemistry and pharmaceutical sciences is an
impressive success story. The products of chemical and
pharmaceutical industries are present eve- where in our
everyday life. They help to pursue the modern way of living
and they contribute to our high standard of living and safety,
mobility, communication te- nologies, food, health, textiles
and drinking water treatment, among many others. These
products are labeled under the categories: pharmaceuticals,
pesticides, det- gents, fertilizers, dyes, paints, preservatives,
food additives and personal care pr- ucts, to name a few.
Within these categories, groups of chemicals with similar
structures can be found. However, often groups of chemicals
with very different structures belong to the same category.
For a long time the production of chemicals and
pharmaceuticals, their usage and application was connected
with the heavy pollution of the environment and serious
health effects. At the end of the last century, it was realised
that the products of che- cal and pharmaceutical industries
are presenting a new type of environmental pol- tion that may
also pose a health risk to the consumer. Most chemicals are
used in so-called open applications in excessive amounts e.
g. for personal care, hygiene, plant protection, health and in
textiles. In many cases such as scents, detergents, textile
chemicals, surface disinfectants, pesticides and others it is
unavoidable that these chemicals are released into the
environment according to their intended use.
Stable, safe, secure and readily available water supply is one
of the key factors in ensuring a good level of the public health
and a stable society. Scientific assessments show that about
80 % of diseases and one-third of the total death toll in the
developing countries are caused by the low quality of the
drinking water. Other countries are also suffering from water
shortages and insufficient quality of the drinking water. Many
rivers in Europe and in other parts of the world are
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significantly polluted by insufficiently treated or untreated
wastewater discharge. This book is based on the discussions
and papers prepared for the NATO Advanced Research
Workshop that took place in Lviv, Ukraine, and addressed
recent advances in water supply and wastewater treatment as
a prerequisite for a safer society and environment. The
contributions critically assess the existing knowledge on
urban water management and provide an overview of the
current water management issues, especially in the countries
in transition in Central and Eastern Europe and in the
Mediterranean Dialogue countries.
Raising the average human lifespan by a decade or more will
change our world. The future is not about whether this will
happen; it is about what we should do when it happens. Even
the most pessimistic assertions about the future of our
environment are underestimating the extent of the problem.
There is simply no model in which more years of life does not
equate to more people and in which that does not lead to
more crowding, environmental degradation, more
consumption, and more waste. Hence, as we prolong life,
these environmental crises will be further exacerbated. With
current diets and production practices, feeding 7,6 billion
people is degrading terrestrial and aquatic ecosystems,
depleting water resources, and driving climate changes. The
challenges of today are not just population, and it’s not just
consumption, it is waste also. Thanks to things such as cars,
planes, big homes, deforestation and so forth, the annual
carbon dioxide emissions of an average are three times as
high as it should be. It is likely that this signals that the
current level of dividends is unsustainable, hence, we use
and return little of value to our natural world. In our book, we
address the questions related to environmental health
challenges that include contamination of air, water, and soil,
and car transportation. In order to better understand natural,
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industrial, and social-environmental hazards, we have to think
of them in a broader context (i.e., physical, chemical,
biological, and cultural). We hope that the presented
publication gives the reader a broader perspective on the
issues related to environmental health challenges in
contemporary society in the coming years.
This book brings together contributions from experts in water
management, scientists, researchers, academics and
lecturers, sharing experiences and successes in this field. It is
devoted to a wide range of water resources management
issues, including water quality to water quantity, considering
all impacts of water issues in the environment. The book
presents international approaches to the latest developments
in both the fundamental bases and the applicability of state-ofthe-art knowledge that can be effectively used for solving a
variety of large problems in integrated water resources
management. The main focus of the book is on water
pollution - physical, chemical, biological, and geographical
pollution, hydrology problems, and limnology tasks.
This edited volume provides a critical discussion of particular
trends that are widely recognised to influence water
management by comparing them with what is actually
happening in the field. Among others, these trends include
water security, adaptive or integrative management, and the
water-energy-food nexus, which are often presented as
essential means to reaching more sustainable and resilient
water use. However, the extent to which these trends have
managed to structure concrete practices in water
management remains uncertain. Informed by empirically
grounded research, each chapter of this work engages with a
particular approach, concept or theory. Together, they
provide a nuanced picture of trends in water management
that require universal remedies and global norms.
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This book is based on the discussions and papers
prepared for the NATO Advanced Research Workshop
that took place under the auspices of the NATO Security
Through Science Programme and addressed urban
water management problems. The workshop sought to
critically assess the existing knowledge on Xenobiotics in
urban water cycle, with respect to diverse conditions in
participating countries, and promote close co-operation
among scientists with different professional experience.
Intensified agrarian and industrial activity has led to
earth's soil and groundwater resources becoming
polluted with hazardous materials. Bioremediation
delivers a green technology using dynamics of living
organisms, typically bacteria, fungi, microalgae and also
plants to eliminate contaminants from ecosystem. This
biological know-how is not only cost-effective compared
to conventional physico-chemical approaches, but also
very successful and is being employed in the field. This
book focuses on important issues for several critical and
common environmental pollutants, resulting in a
compilation having recent updates on the bioremediation
applications towards green and clean environment. This
volume also describes updates on various novel
approaches of bioremediation including nanotechnology,
rhizomicrobiome technology, composting,
metagenomics, and biosurfactants-based
bioremediation. This volume is a resource for
researchers, environmentalists, professionals and policy
makers.
An important reference for researchers in the
pharmaceutical industry, environmentalists and policy
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makers wanting to better understand the impacts of
pharmaceuticals on the environment.
Unequal distribution of wealth, poverty, pollution, and
gender inequality are just a few of the problems we face
and struggle to eliminate. Sustainable development
offers a long-term holistic solution to these problems
through meeting the needs of the current generation
without endangering the capability of future generations
in meeting their own needs. Sustainable education or
education for sustainability is a transformative learning
paradigm that prepares learners and provides them with
knowledge, ethical awareness, skills, values, and
attitudes to achieve sustainable goals. Global
Approaches to Sustainability Through Learning and
Education is a comprehensive academic publication that
facilitates a greater understanding of sustainable
development and fosters a culture of sustainability
through learning and education. Highlighting a range of
topics such as ethics, game-based learning, and
knowledge management, this book is ideal for teachers,
environmentalists, higher education faculty, activists,
curriculum developers, academicians, researchers,
professionals, administrators, and policymakers.
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