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This Special Publication contains 43 scientific studies presented at the 5th conference on ‘Clays in natural and engineered barriers for
radioactive waste confinement’ held in Montpellier, France in 2012. The conference and this resulting volume cover all the aspects of clay
characterization and behaviour considered at various temporal and spatial scales relevant to the confinement of radionuclides in clay, from
basic phenomenological process descriptions to the global understanding of performance and safety at repository and geological scales.
Special emphasis has been given to the modelling of processes occurring at the mineralogical level within the clay barriers. The papers in this
Special Publication consider research into argillaceous media under the following topic areas: large-scale geological characterization; claybased concept/large-scale experiments; hydrodynamical modelling; geochemistry; geomechanics; mass transfer/gas transfer; mass transfer
mechanisms. The collection of different topics presented in this Special Publication demonstrates the diversity of geological repository
research.
Groundwater Age is the first book of its kind that incorporates and synthesizes the state-of-the-art knowledge about the business of
groundwater dating - including historical development, principles, applications, various methods, and likely future progress in the concept. It is
a well-organized, advanced, clearly written resource for all the professionals, scientists, graduate students, consultants, and water sector
managers who deal with groundwater and who seek a comprehensive treatment of the subject of groundwater age.
This accessible new textbook provides a thorough introduction toall aspects of groundwater systems and their management.
Usingstraightforward language and analogies to everyday experiences, itexplains the origins, nature, and behavior of subsurface
waterwithout resorting to complicated mathematics. Groundwater in the Environment draws on case studies andcutting-edge research from
around the world, giving a uniqueinsight into groundwater occurring in a wide range of differentclimate zones and geological settings. This
book: provides a robust, practical introduction to groundwaterquality, and a succinct summary of modern remedial technologies forpolluted
groundwaters explores how groundwater fits into the wider naturalenvironment, especially in relation to freshwater ecosystems considers the
vulnerability of groundwater systems and theeffects of pollution, climate change, land-use change, andoverexploitation examines human
dependence on water and the effect that this hason groundwater systems presents vivid examples of geohazards associated with
groundwaters explains the whys and wherefores of groundwater modeling examines competing philosophies of groundwater
management,making the case for approaches which take social, economic andecological issues into account. Goundwater in the
Environment provides an up-to-date,essential introduction for undergraduate students of environmentalsciences, geography and geology. It
will also be invaluable toprofessionals working in various fields of natural resourcemanagement who need accessible information on
groundwater but whoare reluctant to read conventional texts full of mathematicalnotation. For practicing hydrogeologists and engineers
withoutformal training in freshwater ecology, this book provides a `crashcourse' in the new frontiers of groundwater management. Artwork
from the book is available to instructors online at
ahref="http://www.blackwellpublishing.com/younger"www.blackwellpublishing.com/younger/a.An Instructor manual CD-ROM for this title is
available. Pleasecontact our Higher Education team at ahref="mailto:HigherEducation@wiley.com"HigherEducation@wiley.com/afor more
information.
Contamination of groundwater with arsenic is being considered a pervasive and critical issue in recent years. Large areas in India,
Bangladesh, South East Asia, and other parts of the world are suffering from this problem. Arsenic Removal from Contaminated Groundwater
presents a comprehensive discussion on various important issues, including state-of-the-art arsenic removal technologies, preparation and
performance analysis of laterite, and scale-up issues and design of a household filter. It also expounds the potentiality of raw laterite and
treated laterite as low-cost arsenic adsorbents. The efficiency of adsorbent capacity is evaluated using real arsenic contaminated
groundwater collected from an affected area in West Bengal, India. The topic is an emerging area and most of the work presented has the
potential of field application.
"This book acts as a compendium of up-to-date knowledge on arsenic as a toxicant, its exposure sources, health risks, and mechanisms"-Electrokinetic Remediation for Environmental Security and Sustainability Explore this comprehensive reference on the remediation of
contaminated substrates, filled with cutting-edge research and practical case studies Electrokinetic Remediation for Environmental Security
and Sustainability delivers a thorough review of electrokinetic remediation (EKR) for the treatment of inorganic and organic contaminants in
contaminated substrates. The book highlights recent progress and developments in EKR in the areas of resource recovery, the removal of
pollutants, and environmental remediation. It also discusses the use of EKR in conjunction with nanotechnology and phytoremediation.
Throughout the book, case studies are presented that involve the field implementation of EKR technologies. The book also includes
discussions of enhanced electrokinetic remediation of dredged co-contaminated sediments, solar-powered bioelectrokinetics for the
mitigation of contaminated agricultural soil, advanced electro-fenton for remediation of organics, electrokinetic remediation for PPCPs in
contaminated substrates, and the electrokinetic remediation of agrochemicals such as organochlorine compounds. Other topics include: A
thorough introduction to the modelling of electrokinetic remediation An exploration of the electrokinetic recovery of tungsten and removal of
arsenic from mining secondary resources An analysis of pharmaceutically active compounds in wastewater treatment plants with a discussion
of electrochemical advanced oxidation as an on-site treatment A review of rare earth elements, including general concepts and recovery
techniques, like electrodialytic extraction A treatment of hydrocarbon-contaminated soil in cold climate conditions Perfect for environmental
engineers and scientists, geologists, chemical engineers, biochemical engineers, and scientists working with green technology, Electrokinetic
Remediation for Environmental Security and Sustainability will also earn a place in the libraries of academic and industry researchers,
engineers, regulators, and policy makers with an interest in the remediation of contaminated natural resources.
This two-volume set contains the proceedings of the ICARD 2000 conference on environmental behavior of mine wastes. Taking into account
how the increased globalization of mining has spread acid drainage-related issues to less temperate climatic environments, as well as the
implications of the prospe

In 2000, various UN organizations launched a collaborative effort to assess the vulnerability of groundwater in several African
cities. The project addressed the issue of aquifer vulnerability and the protection of groundwater quality. This book is a collection of
thirty peer-reviewed papers on the topic, and provides a glimpse of the situation acr
An extensively revised 2006 second edition of the well received and widely adopted textbook on groundwater.
This book presents an in-depth, science-based approach to applying key project-management and spatial tools and practices in
environmental projects. Providing important data for those considering projects that balance social-economic growth against
minimizing its ill-effects on planet Earth, the book discusses various aspects of environmental engineering, as well as formula and
analytical approaches required for more informed decision-making. Beginning with a broad overview of the factors and features of
environmental processes and management, the book then clearly details the general application of fundamental processes, the
characteristics of the different systems in which they occur, and the way in which these factors influence process dynamics,
environmental systems, and their possible remedies. While primarily intended for professionals responsible for the management of
environmental projects or interested in improving the overall efficiency of such projects, it is also useful for managers in the private,
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public, and not-for-profit sectors. Further, it is a valuable resource for students at both undergraduate and postgraduate levels, and
an indispensable guide for anyone wanting to develop their skills in modern environmental management and related techniques.
The international Mont Terri rock laboratory in Switzerland plays a central role in the safety and construction of deep geological
nuclear repositories in clay formations. The laboratory has developed and refined a range of new measurement and evaluation
methods: it has e.g. advanced the determination of rock parameters using innovative borehole geophysics, improved the
methodology for characterizing pore-water and microbial activity in claystones, and greatly improved our understanding of diffusion
and retention processes of radionuclides in and through claystones. The methods and insights described in this compendium can
also be applied to low-permeability rocks at various sites around the globe, and in other fields of application.
Arsenic Contamination in the World: An International Sourcebook provides a global compendium of cited arsenic incidences in
drinking-water.
This standard work on contaminated site management covers the whole chain of steps involved in dealing with contaminated sites,
from site investigation to remediation. An important focus throughout the book is on Risk Assessment. In addition, the book
includes chapters on characterisation of natural and urban soils, bioavailability, natural attenuation, policy and stakeholder
viewpoints and Brownfields. Typically, the book includes in-depth theories on soil contamination, along with offering possibilities for
practical applications. More than sixty of the world’s top experts from Europe, the USA, Australia and Canada have contributed to
this book. The twenty-five chapters in this book offer relevant information for experienced scientists, students, consultants and
regulators, as well as for ‘new players’ in contaminated site management
This volume offers twenty-four papers on subjects such as: groundwater potential assessment through the application of GIS;
geophysical methods and remote sensing techniques; groundwater pollution and its remediation measures; aquifer
characterisation of continuum and fracture media; modelling of groundwater flow and mass transport; and community based
groundwater resources management.

Interest in arsenic in ground water has greatly increased in the past decade because of the increased awareness of
human health effects and the costs of avoidance or treatment of ground water supplies used for consumption. The goal
of this book is to provide a description of the basic processes that affect arsenic occurrence and transport by providing
sufficient background information on arsenic geochemistry and descriptions of hi- arsenic ground water, both affected
and unaffected by human activity. An understanding of thermodynamics, adsorption, and the speciation of arsenic in solid
phases, which are described in first three chapters, is needed to predict the fate of arsenic in ground water systems.
Large-scale and deep movement of ground water can and has redistributed arsenic in the near surface environment, as
described in the next two chapters. These large-scale systems can affect large volumes of both ground water and
surface water, such as in the Yellowstone system, and can produce mineralised zones that subsequently release arsenic
to ground water supplies. Regional identification of high-arsenic ground water and its consumption as described in the
next three chapters clearly demonstrates a need for increased wat- quality monitoring, particularly in south and southeast
Asia. Chapters 9-11 provide examples of high arsenic ground water associated with sulfide mineral oxidation and alkaline
conditions. Finally, smaller scale studies of the effects of human activities that have produced high-arsenic ground water
and methods for attenuation of ground water are presented.
This book is intended to serve as a text for an introductory course in geochemistry for undergraduate/graduate students
with at least an elementary?level background in earth sciences, chemistry, and mathematics. The text, containing 83
tables and 181 figures, covers a wide variety of topics ? ranging from atomic structure to chemical and isotopic equilibria
to modern biogeochemical cycles ? which are divided into four interrelated parts: Crystal Chemistry; Chemical Reactions
(and biochemical reactions involving bacteria); Isotope Geochemistry (radiogenic and stable isotopes); and The Earth
Supersystem, which includes discussions pertinent to the evolution of the solid Earth, the atmosphere, and the
hydrosphere. In keeping with the modern trend in the field of geochemistry, the book emphasizes computational
techniques by developing appropriate mathematical relations, solving a variety of problems to illustrate application of the
mathematical relations, and leaving a set of questions at the end of each chapter to be solved by students. However, so
as not to interrupt the flow of the text, involved chemical concepts and mathematical derivations are separated in the form
of boxes. Supplementary materials are packaged into ten appendixes that include a standard?state (298.15 K, 1 bar)
thermodynamic data table and a listing of answers to selected chapter?end questions. Additional resources for this book
can be found at: www.wiley.com/go/misra/geochemistry.
The scientific disciplines of hydrology and hydrogeology are expanding as the Earth's water is being recognized by
governments and individuals as a shrinking resource—no entity can afford to take water for granted. At the present time,
there is no single reference source for definitions. The Encyclopedic Dictionary of Hydrogeology is a practical,
comprehensive reference guide with complete definitions of terms in hydrogeology and other fields closely related to
water practices. This concise reference not only defines terms and concepts, but also provides a clear explanation of key
elements so that an in-depth understanding of processes may be obtained. * With more than 2,000 entries, from
"absolute permeability" to the "Z-R relationship", this dictionary features the most up-to-date vocabulary in hydrology and
hydrogeology. This dictionary would be of use to practicing scientists and professionals in all the fields of water science. *
More than 340 graphs, tables and diagrams complement the entries in order to clarify terms, methods, or processes *
Essential reference for students, academics, consultants, and practitioners in hydrology, hydrogeology, environmental
engineering, environmental law, and the government
This book offers a meaningful and practicable guide to better management of arsenic problems in the groundwater of the
Gangetic Plain. It gathers contributions from distinguished researchers who have been actively working in the area for
over a decade. The arsenic contamination of groundwater is a growing concern in the central Gangetic Plain, where the
local population’s main sources of fresh water are surface water, groundwater and rain water; of these sources, only the
last two generally meet the most important criteria for drinking water in their natural state. Natural geological changes are
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presumed to be the primary reason for arsenic contamination in this region. Further, most of the people living in this area
have developed the habit of drinking water (groundwater) from the arsenic-contaminated tubewells in many parts of the
region. As a result, many are suffering from arsenicosis and many more are at risk. Since the cause of arsenic
contamination in groundwater still remains unclear, this book seeks to address the arsenic issue in this region by
pursuing a holistic and systematic scientific approach. Accordingly, it delineates various sources, processes, hypotheses
and remedial approaches that are needed to manage the arsenic contamination in the Central Gangetic Plain.
The role of water in our communities, from local to regional and right up to global levels, poses a series of key questions
about climate change, about the anthropogenic impact on the environment, and about all the interconnected actions and
events that affect the availability and quality of the resource. All these questions share a common demand for more
scientific knowledge and information. In this particular context the disciplinary boundaries are fading, and there is a
growing need to create broader connections and wider collaborative interdisciplinary groups, aimed at building an
integrated knowledge-base to serve not only stakeholders but also the whole of society. Only in this way can we hope to
respond effectively to the challenges and changing dynamics of human-hydrologic systems. Following this concept,
contributors from multiple disciplinary backgrounds, such as Law Studies, Hydrogeology, Monitoring and Information
Technologies, Geophysics, Geochemistry, Environmental Sciences, Systems Engineering, Economics and Social
Studies, joined forces and interacted in this workshop. The present book reports the proceedings of this three-day ARW
(Advanced Research Workshop), and explores different aspects of the environmental security assessment process,
focusing on the assessment, monitoring and management of water resources, and giving an overview of the related
scientific knowledge.
Building on the success of its 1993 predecessor, this second edition of Geochemistry, Groundwater and Pollution has
been thoroughly re-written, updated and extended to provide a complete and authoritative account of modern
hydrogeochemistry. Offering a quantitative approach to the study of groundwater quality and the interaction of water,
minerals, gases, pollutants and microbes, this book shows how physical and chemical theory can be applied to explain
observed water qualities and variations over space and time. Integral to the presentation, geochemical modelling using
PHREEQC code is demonstrated, with step-by-step instructions for calculating and simulating field and laboratory data.
Numerous figures and tables illustrate the theory, while worked examples including calculations and theoretical
explanations assist the reader in gaining a deeper understanding of the concepts involved. A crucial read for students of
hydrogeology, geochemistry and civil engineering, professionals in the water sciences will also find inspiration in the
practical examples and modeling templates.
Offers a comprehensive volume discussing groundwater problems in coastal areas, spanning fundamental science to
practical water management.
Geochemistry, Groundwater and Pollution, Second EditionCRC Press
The congress "Arsenic in the Environment" offers an international, multi- and interdisciplinary discussion platform for arsenic
research aimed at short-term solutions of problems with considerable social impact, rather than only focusing on cutting edge and
breakthrough research in physical, chemical, toxicological, medical and other specific issue
Clean energy and fuel storage are often required for both stationary and automotive applications. Some of these clean energy and
fuel storage technologies currently under extensive research and development include hydrogen storage, direct electric storage,
mechanical energy storage, solar–thermal energy storage, electrochemical (batteries and supercapacitors), and thermochemical
storage. The gravimetric and volumetric storage capacity, energy storage density, power output, operating temperature and
pressure, cycle life, recyclability, and cost of clean energy or fuel storage are some of the factors that govern efficient energy and
fuel storage technologies for potential deployment in energy harvesting (solar and wind farms) stations and onboard vehicular
transportation. This Special Issue thus serves the need for promoting exploratory research and development on clean energy and
fuel storage technologies while addressing their challenges to practical and sustainable infrastructures.
The best single reference for both the theory and practice of soil physical measurements, Methods, Part 4 adopts a more
hierarchical approach to allow readers to easily find their specific topic or measurement of interest. As such it is divided into eight
main chapters on soil sampling and statistics, the solid, solution, and gas phases, soil heat, solute transport, multi-fluid flow, and
erosion. More than 100 world experts contribute detailed sections.
Introduces the fundamental principles of applied Earth science needed for engineering practice, with case studies, exercises, and
online solutions.
Abstracts and papers of the 17 MAEGS.
Natural resources management has two principal dimensions : Science-illuminated (earth, space, hydrological, pedological,
information, etc. sciences) management of local resources (waters, soils, bioresources, minerals, rocks, sediments, etc.) in an
ecologically-sustainable manner, and Value-addition through processing of natural products, through the application of technology
is most marked in the case of some mineral products. The wellness of a community is dependent upon the security of food, water,
environment and energy. Such a security is best realised through science-illuminated (earth, space, hydrological, pedological,
information) management of local resources (waters, soils, bioresources, minerals, rocks, sediments, etc.) in an ecologicallysustainable and people-participatory manner, plus value-addition through processing of natural products. Moreover, the addition of
value may increase a community’s wealth by advanced technologies, trading, exchange of knowledge, etc. Moreover, activities,
employment and many other things come along with the availability of natural resources, which will require and affect policy. This
volume provides guidelines for the implementation of technological, economical and policy advances in dealing with various
aspects of natural resources. It is intended for researchers, professionals and students in environmental and earth sciences,
mining, geography, sociology, economics and for policy makers and investors searching for potential in the natural resources
industry. Ideal for consultation in combination with the editor's related publications Green Energy: Technology, Economics and
Policy, Energy Portfolios and Food and Water Security.
This monograph instructs the reader on how to analyze the hydrogeochemical vulnerability. It introduces notions of geochemical
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signals, points of migration of pollutants in the unsaturated zone, and new hydrogeochemical classifications. Three test sites in the
USA, Germany, and Moldova are described as case studies accompanied by illustrative data. The authors presuppose for future
readers only the background mathematics and elementary knowledge of hydrogeology. The presented methodology is both for
local and regional assessments. It is simple, does not need implication of high qualification specialists and can be applied to test
the groundwater quality. The book is useful for undergraduate, graduate, master, and PhD students as well as water quality
specialists, ecologists and geology professionals.
This book provides a comprehensive overview of reaction processes in the Earth's crust and on its surface, both in the laboratory
and in the field. A clear exposition of the underlying equations and calculation techniques is balanced by a large number of fully
worked examples. The book uses The Geochemist's Workbench® modeling software, developed by the author and already
installed at over 1000 universities and research facilities worldwide. Since publication of the first edition, the field of reaction
modeling has continued to grow and find increasingly broad application. In particular, the description of microbial activity, surface
chemistry, and redox chemistry within reaction models has become broader and more rigorous. These areas are covered in detail
in this new edition, which was originally published in 2007. This text is written for graduate students and academic researchers in
the fields of geochemistry, environmental engineering, contaminant hydrology, geomicrobiology, and numerical modeling.
By 2050, the demand for water to sustain world agriculture will increase by seventy-five per cent in order to feed an estimated nine
billion inhabitants. Increased amounts of water will be required for irrigation and for industrial and domestic use. Natural
ecosystems will be threatened by the expansion of agricultural land and by a reduction in water availability, while climate change
will exacerbate the situation. Management of available resources, particularly groundwater, will become more critical and aquifers
will need to be managed for the benefit of all. These selected papers were first presented at the International Association of
Hydrogeologists, Dijon 2006, and are divided into six themes: large aquifers, resource assessment; large aquifers, water salinity
and evolution; karstic and carbonate aquifer systems; geothermal aquifer systems; aquifer contamination studies and aquifer
monitoring systems and management. The volume also includes a short biography of Henry Darcy and illustrates his contribution
to science. Five invited contributions describe modern methods for estimating the hydraulic conductivity of aquifers.
This book from the NATO ASI on "Overexploitation and Contamination of Shared Groundwater Resources Management,
(Bio)technological, and Political Approaches to Avoid Conflicts" is written by authors from different disciplines and regions of the
world. The aim of the book is to contribute to the knowledge of shared groundwater resources management to avoid conflicts by
considering multi-disciplinary approaches based on effective and equitable water sharing for all water users.
This book describes the importance of water resources for socio-economic and ecological development including geomorphic and
ecological environments. Hence, conservation, management and development of water resources have become necessary for the
all-around development of global populations and the environment. It is the outcome of valuable contributions made by eminent
scientists and research scholars who have developed alternative strategies, solutions and models for sustainable water resources
through research, monitoring and experiments varying from regional to global scale. This book is of immense use to the
policymakers, environmentalists, ecologists, academician, research scholars and people in general concerned with water
resources management.
Groundwater Hydrology of Water Resource Series - Water is an essential environmental resource and one that needs to be
properly managed. As the world places more emphasis on sustainable water supplies, the demand for expertise in hydrology and
water resources continues to increase. This series is intended for professional engineers, who seek a firm foundation in hydrology
and an ability to apply this knowledge to solve problems in water resource management. Future books in the series are:
Groudwater Hydrology of Springs (2009), Groudwater Hydrology of River Basins (2009), Groudwater Hydrology of Aquifers (2010),
and Groudwater Hydrology of Wetlands (2010). First utilized as a primary source of drinking water in the ancient world, springs
continue to supply many of the world's cities with water. In recent years their long-term sustainability is under pressure due to an
increased demand from groundwater users. Edited by two world-renowned hydrologists, Groundwater Hydrology of Springs:
Theory, Management, and Sustainability will provide civil and environmental engineers with a comprehensive reference for
managing and sustaining the water quality of Springs. With contributions from experts from around the world, this book cover
many of the world's largest springs, providing a unique global perspective on how engineers around the world are utilizing
engineering principles for coping with problems such as: mismanagement, overexploitation and their impacts both water quantity
and quality. The book will be divided into two parts: part one will explain the theory and principles of hydrology as they apply to
Springs while part two will provide a rare look into the engineering practices used to manage some of the most important Springs
from around the world. Description of the spring and the aquifer feeding it Latest groundwater and contaminant transport models
Description of sources of aquifer use Understanding of contamination and/or possible contamination A plan for management and
sustainability
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