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Activated Sludge Models Asm1 Asm2 Asm2d And Asm3
Mathematical Modelling and Computer Simulation of Activated Sludge Systems – Second
Edition provides, from the process engineering perspective, a comprehensive and up-to-date
overview regarding various aspects of the mechanistic (“white box”) modelling and simulation
of advanced activated sludge systems performing biological nutrient removal. In the new
edition of the book, a special focus is given to nitrogen removal and the latest developments in
modelling the innovative nitrogen removal processes. Furthermore, a new section on
micropollutant removal has been added. The focus of modelling has been shifting in the last
years to models that can describe the performance of a whole plant (plant-wide modelling).
The expanded part of this new edition introduces models describing the most important
processes interrelated with the mainstream activated sludge systems as well as models
describing the energy balance, operating costs and environmental impact. The complex
process evaluation, including minimization of energy consumption and carbon footprint, is in
line with the present and future wastewater treatment goals. By combining a general
introduction and a textbook, this book serves both intermediate and more experienced model
users, both researchers and practitioners, as a comprehensive guide to modelling and
simulation studies. The book can be used as a supplemental material at graduate and postgraduate levels of wastewater engineering/modelling courses.
Computational Intelligence (CI) and Bioprocess are well-established research areas which
have much to offer each other. Under the perspective of the CI area, Biop- cess can be
considered a vast application area with a growing number of complex and challenging tasks to
be dealt with, whose solutions can contribute to boosting the development of new intelligent
techniques as well as to help the refinement and s- cialization of many of the already existing
techniques. Under the perspective of the Bioprocess area, CI can be considered a useful
repertoire of theories, methods and techniques that can contribute and offer interesting
alternative approaches for solving many of its problems, particularly those hard to solve using
conventional techniques. Although throughout the past years CI and Bioprocess areas have
accumulated substantial specific knowledge and progress has been quick and with a high
degree of success, we believe there is still a long way to go in order to use the potentialities of
the available CI techniques and knowledge at their full extent, as tools for supporting problem
solving in bioprocesses. One of the reasons is the fact that both areas have progressed
steadily and have been continuously accumulating and refining specific knowledge; another
reason is the high level of technical expertise demanded by each of them. The acquisition of
technical skills, experience and good insights in either of the two areas is very demanding and
a hard task to be accomplished by any professional.
The use of models in activated sludge design and operation is increasing, with a similar trend
seen in education. Starting with the original IAWPRC Activated Sludge Model no 1 (ASM1) and
the subsequent ASM2 and ASM2D, the first generation of activated sludge models have
played an important role in practice. With the development of the latest IWA Activated Sludge
Model no 3 further progress has been made, and given the concurrent development of new
methods for characterization of biomass and wastewater, this is a field of vigorous activity at
present. The fifth Kollekolle Seminar brought together many of the world's leading experts on
the activated sludge process, who have been working with activated sludge models in practice
and research. The aim, as with previous seminars was to present the latest research findings,
putting them into the proper perspective. From this high-quality programme 22 papers have
been selected and revised to provide the best collection of papers on the state of the art of
activated sludge modeling. Papers cover the following topics: modeling developments;
wastewater and biomass characterization and parameter identification; modeling in practices.
The MBR Book covers all essential aspects of membrane bioreactors in water and wastewater
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treatment, including the working principles of MBR technologies. The book aims to separate
science from engineering, in an attempt to avoid confusion and to help readers understand the
ideas of MBR. The text is divided into five chapters; the membrane and biological aspects are
discussed in chapter 2 along with scientific studies. The third chapter covers the design,
operation, and maintenance of MBR, including cost modeling and cost benefit analysis.
Chapters 4 and 5 cover the commercial MBR products and their applications for water and
wastewater treatment, respectively. The text features industrial case studies, along with useful
appendices of commercial and international membrane organizations. The book serves as a a
primary reference for chemical, environmental, and process engineers, as well as
environmental researchers, natural resources researchers, filtration specialists, water company
managers, and consultants. Membrane Bioreactors are a major growth area in the water and
waste water treatment industries Internationally-known author, one of the leading senior
experts in MBR research Principles and practice, backed by industrial case studies
The report describes the principles of measurement
This comprehensive text provides the reader with both a detailed reference and a unified
course on wastewater treatment. Aimed at scientists and engineers, it deals with the
environmental and biological aspects of wastewater treatment and sludge disposal. The book
starts by examining the nature of wastewaters and how they are oxidized in the natural
environment. An introductory chapter deals with wastewater treatment systems and examines
how natural principles have been harnessed by man to treat his own waste in specialist
reactors. The role of organisms is considered by looking at kinetics, metabolism and the
different types of micro-organisms involved. All the major biological process groups are
examined in detail, in highly referenced chapters; they include fixed film reactors, activated
sludge, stabilization ponds, anaerobic systems and vegetative processes. Sludge treatment
and disposal is examined with particular reference to the environmental problems associated
with the various disposal routes. A comprehensive chapter on public health looks at the
important waterborne organisms associated with disease, as well as removal processes within
treatment systems. Biotechnology has had an enormous impact on wastewater treatment at
every level, and this is explored in terms of resource reuse, biological conversion processes
and environmental protection. Finally, there is a short concluding chapter that looks at the
sustainability of waste water treatment. The text is fully illustrated and supported by over 3000
references. Contents:How Nature Deals with WasteHow Man Deals with WasteThe Role of
OrganismsFixed-Film ReactorsActivated SludgeNatural Treatment SystemsAnaerobic Unit
ProcessesSludge Treatment and DisposalPublic HealthBiotechnology and Wastewater
Treatment Readership: Graduate students in wastewater technology. Reviews:“Anyone
interested in the biology of wastewater treatment will find this book useful.”Biotechnology
Advances “… is both well written and informative and it should appeal to anyone with an
interest in wastewater treatment. It covers the ground in sufficient depth to stay useful
throughout one's entire career, serving as an essential reference, allowing one to dive in and
out at will as one's needs dictate … manages to fulfil what I believe to be its aim of bridging the
gap between wastewater engineering and its underlying biology.”Journal of the Chartered
Institution of Water and Environmental Management
Sewer Processes: Microbial and Chemical Process Engineering of Sewer Networks
concentrates on process engineering of sewer networks from a chemical and microbiological
point of view to be applied by sanitary and environmental engineers, and students. By
considering the sewer as a chemical and biological reactor, the book extends beyond
traditional
A Proactive Approach to Improving and Protecting the Environment The accumulation of
pharmaceuticals in the environment is a growing concern, the magnitude of which has not
been determined, yet cannot be ignored. Touting the benefits of research and discovery as it
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relates to a pharmaceutical presence in the environment, Pharmaceutical Accumulation in the
Environment: Prevention, Control, Health Effects, and Economic Impact explores ways to
effectively minimize the harmful impact of environmental contaminants. It considers current
practice in the field, provides a historical reference, and presents effective methods for
detecting and containing low levels of environmental contaminants. It also offers practical
suggestions for mobilizing private and public resources. Discusses Health Impacts and Risks
to Humans and Other Living Species The contributors of this work consider important
environmental contaminants that include pharmaceuticals, personal care products, and special
products, such as contrast agents and illicit drugs. This book describes current health impact
concerns, methods for assessing risk, and lessening the negative impact on health through
research and analysis. It examines the costs of wastewater treatment, and considers ways to
potentially reduce the effect of environmental contaminants in treated water and in the soil. It
looks at what may be done about contaminated soil and landfills, addresses the costs of
contaminant elimination, and suggests ways to get rid of contaminants sensibly and
consistently. It also includes case histories and chapters authored by specialists who are
experts in their fields. Developed as a reference for professionals and senior undergraduate
and graduate students in environmental science/ecotoxicology, the text proposes
advancements and applications that can help control pharmaceutical accumulation and
improve the environment. It serves as a resource for those in the pharmaceutical industries,
personal care product industries, and related areas; scientists and researchers in related
areas; as well as environmental protection agencies, physicians, and medical personnel.

This volume contains thirty revised and extended research articles written by prominent
researchers participating in an international conference in engineering technologies and
physical science and applications. The conference serves as good platforms for the
engineering community to meet with each other and to exchange ideas. The
conference has also struck a balance between theoretical and application development.
The conference is truly international meeting with a high level of participation from
many countries. Topics covered include chemical engineering, circuits, communications
systems, control theory, engineering mathematics, systems engineering, manufacture
engineering, and industrial applications. The book offers the state of art of tremendous
advances in engineering technologies and physical science and applications, and also
serves as an excellent reference work for researchers and graduate students working
with/on engineering technologies and physical science and applications.
This volume includes selected contributions presented during the 2nd edition of the
international conference on WaterEnergyNEXUS which was held in Salerno, Italy in
November 2018. This conference was organized by the Sanitary Environmental
Engineering Division (SEED) of the University of Salerno (Italy) in cooperation with
Advanced Institute of Water Industry at Kyungpook National University (Korea) and with
The Energy and Resources Institute, TERI (India). The initiative received the patronage
of UNESCO – World Water Association Programme (WWAP) and of the International
Water Association (IWA) and was organized with the support of Springer (MENA
Publishing Program), Arab Water Council (AWC), Korean Society of Environmental
Engineering (KSEE) and Italian Society of Sanitary Environmental Engineering
Professors (GITISA). With the support of international experts invited as plenary and
keynote speakers, the conference aimed to give a platform for Euro-Mediterranean
countries to share and discuss key topics on such water-energy issues through the
presentation of nature-based solutions, advanced technologies and best practices for a
more sustainable environment. This volume gives a general and brief overview on
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current research focusing on emerging Water-Energy-Nexus issues and challenges and
its potential applications to a variety of environmental problems that are impacting the
Euro-Mediterranean zone and surrounding regions. A selection of novel and alternative
solutions applied worldwide are included. The volume contains over about one hundred
carefully refereed contributions from 44 countries worldwide selected for the
conference. Topics covered include (1) Nexus framework and governance, (2)
Environmental solutions for the sustainable development of the water sector, (3) future
clean energy technologies and systems under water constraints, (4) environmental
engineering and management, (5) Implementation and best practices Intended for
researchers in environmental engineering, environmental science, chemistry, and civil
engineering. This volume is also an invaluable guide for industry professionals working
in both water and energy sectors.
A deeper insight into the complex processes involved in this field, covering the
biological, chemical and engineering fundamentals needed to further develop effective
methodologies. The book devotes detailed chapters to each of the four main areas of
environmental biotechnology -- wastewater treatment, soil treatment, solid waste
treatment, and waste gas treatment -- dealing with both the microbiological and process
engineering aspects. The result is the combined knowledge contained in the extremely
successful volumes 11a through 11c of the "Biotechnology" series in a handy and
compact form.
Mathematical modelling of activated sludge systems is used widely for plant design,
optimisation, training, controller design and research. The quality of simulation studies
varies depending on the project objectives, finances and expertise available.
Consideration has to be given to the model accuracy and the amount of time required
to carry out a simulation study to produce the desired accuracy. Inconsistent
approaches and insufficient documentation make quality assessment and comparison
of simulation results difficult or almost impossible. A general framework for the
application of activated sludge models is needed in order to overcome these obstacles.
The genesis of the Good Modelling Practice (GIMP) Task Group lies in a workshop held
at the 4th IWA World Water Congress in Marrakech, Morocco where members of
research groups active in wastewater treatment modelling came together to develop
plans to synthesize the best practices of modellers from all over the world. The most
cited protocols were included in the work: HSG (Hochschulgruppe), STOWA, BIOMATH
and WERF. The goal of the group was to set up an internationally accepted framework
to deal with the ASM type models in practice. This framework makes modelling more
straightforward and systematic to use especially for practitioners and consultants.
Additionally, it helps to define quality levels for simulation results, provides a procedure
to assess this quality and assists in the proper use of the models. The framework
describes a methodology for goal-oriented application of activated sludge models
demonstrated by means of a concise guideline about the procedure of a simulation
study and some illustrative case studies. Case studies give examples for the required
data quality and quantity and the effort for calibration/validation with respect to a
defined goal. Additional features in Guidelines for Using Activated Sludge Models
include a chapter on modelling industrial wastewater, an overview on the history,
current practice and future of activated sludge modelling and several explanatory case
studies. It can be used as an introductory book to learn about Good Modelling Practice
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(GMP) in activated sludge modelling and will be of special interest for process
engineers who have no prior knowledge of modelling or for lecturers who need a
textbook for their students. The STIR can also be used as a modelling reference book
and includes an extended appendix with additional information and details of
methodologies.
Activated Sludge Models ASM1, ASM2, ASM2d and ASM3Activated sludge models
ASM1, ASM2, ASM2d and ASM3(på japansk).Activated Sludge ModelsIWA Publishing
by Professor Poul Harremoes Environmental engineering has been a discipline
dominated by empirical approaches to engineering. Historically speaking, the
development of urban drainage structures was very successful on the basis of pure
empiricism. Just think of the impressive structures built by the Romans long before the
discipline of hydraulics came into being. The fact is that the Romans did not know much
about the theories of hydraulics, which were discovered as late as the mid-1800s.
However, with the Renaissance came a new era. Astronomy (Galileos) and basic
physics (Newton) started the scientific revolution and in the mid-1800s Navier and
Stokes developed the application of Newtons laws to hydrodynamics, and later, St.
Venant the first basic physics description of the motion of water in open channels. The
combination of basic physical understanding of the phenomena involved in the flow of
water in pipes and the experience gained by "trial and error", the engineering approach
to urban drainage improved the design and performance of the engineering drainage
infrastructure. However, due to the mathematical complications of the basic equations,
solutions were available only to quite simple cases of practical significance until the
introduction of new principles of calculation made possible by computers and their
ability to crunch numbers. Now even intricate hydraulic phenomena can be simulated
with a reasonable degree of confidence that the simulations are in agreement with
performance in practice, if the models are adequately calibrated with sample
performance data.
Simultaneous biological nutrient removal (SBNR) is the removal of nitrogen and/or
phosphorus in excess of that required for biomass synthesis in biological wastewater
treatment systems where there are no defined anaerobic and/or anoxic zones. The
hypothesis is that one or more of three mechanisms is responsible within individual
systems: variations in the bioreactor macroenvironment created by the mixing pattern,
gradients within the floc microenvironment, and/or novel microorganism activity.
Understanding of the mechanisms of SBNR can be expected to lead to improved
efficiency and reliability in its application. Preliminary work documented SBNR in 7 fullscale OrbalTM closed loop bioreactors. A batch assay demonstrated that novel
microorganism activity was of little importance in SBNR at the three plants tested. While
the floc microenvironment likely plays an important role in nitrogen removal in such
plants, it cannot explain phosphorus removal. A computational fluid dynamics (CFD)
model was developed to elucidate the role of the bioreactor macroenvironment in
SBNR. This is the first reported application of CFD to activated sludge biological
wastewater treatment. Although the software and computational requirements limited
model complexity, it still simulated the creation of dissolved oxygen gradients within the
system, demonstrating that the anaerobic zones required for SBNR could occur.
Environmental engineering has a leading role in the elimination of ecological threats,
and deals, in brief, with securing technically the conditions which create a safe
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environment for mankind to live in. Due to its interdisciplinary character it can deal with
a wide range of technical and technological problems. Since environmental engineering
use

Biological Wastewater Treatment: Principles, Model
This book describes the latest research advances, innovations, and applications
in the field of water management and environmental engineering as presented by
leading researchers, engineers, life scientists and practitioners from around the
world at the Frontiers International Conference on Wastewater Treatment
(FICWTM), held in Palermo, Italy in May 2017. The topics covered are highly
diverse and include the physical processes of mixing and dispersion, biological
developments and mathematical modeling, such as computational fluid dynamics
in wastewater, MBBR and hybrid systems, membrane bioreactors, anaerobic
digestion, reduction of greenhouse gases from wastewater treatment plants, and
energy optimization. The contributions amply demonstrate that the application of
cost-effective technologies for waste treatment and control is urgently needed so
as to implement appropriate regulatory measures that ensure pollution prevention
and remediation, safeguard public health, and preserve the environment. The
contributions were selected by means of a rigorous peer-review process and
highlight many exciting ideas that will spur novel research directions and foster
multidisciplinary collaboration among different water specialists.
This comprehensive book provides an up-to-date and international approach that
addresses the Motivations, Technologies and Assessment of the Elimination and
Recovery of Phosphorus from Wastewater. This book is part of the Integrated
Environmental Technology Series.
Over the past few years on-site sanitation has been widely promoted as a
solution which can be quickly implemented to address sanitation issues, and it is
gaining traction. As such, treatment of the contents emptied from on-site
containments has become a pressing issue. While dedicated treatment facilities
for this purpose have been advocated, co-treating these wastes in sewage
treatment facilities is a promising option, which many countries have
implemented or are exploring. This option maximises the utilisation of city
infrastructure. In cases where the existing sewage treatment facilities are
underutilised, co-treatment presents a ready solution for managing fecal sludge
and septage. In spite of co-treatment being a well-known practice in many
countries, it remains clouded in uncertainty, especially regarding the technical
advisability, and potential risks of co-treating fecal sludge or septage in sewage
treatment plants. Planners and decision-makers are often very apprehensive in
considering co-treatment. As a result, the opportunity to better utilise available
infrastructure for co-treatment of sludge is often being missed. Meanwhile, there
are also many cases where co-treatment has been tried, either successfully or
otherwise, but it has not been possible to draw conclusions from these, to guide
the way forward. This guide book explores some of the basic principles behind
sewage treatment, and how it may be impacted by co-treatment of wastes from
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on-site containments, to try to throw some light on how co-treatment could be
considered, in an incremental manner, recognising risks and mitigating them. It is
intended to facilitate a better understanding among planners, engineers, decision
makers and technical practitioners and to help them evaluate and consider the
option of co-treatment.
This Encyclopedia of Control Systems, Robotics, and Automation is a component
of the global Encyclopedia of Life Support Systems EOLSS, which is an
integrated compendium of twenty one Encyclopedias. This 22-volume set
contains 240 chapters, each of size 5000-30000 words, with perspectives,
applications and extensive illustrations. It is the only publication of its kind
carrying state-of-the-art knowledge in the fields of Control Systems, Robotics,
and Automation and is aimed, by virtue of the several applications, at the
following five major target audiences: University and College Students,
Educators, Professional Practitioners, Research Personnel and Policy Analysts,
Managers, and Decision Makers and NGOs.
Environmental Biotechnology was conceived after scanning the available
literature in the area, which indicated that references in the subject are scanty
and highly sporadic. This book provides comprehensive information on the
different aspects of environmental biotechnology and also discusses the
processes and new technologies dealing with pollutants, degradation and
resource recovery. It has been designed to serve as a good study material for the
students and researchers in the field. At the end of the book there is an
exhaustive reference section to guide the readers for additional reading. The
book discusses: · New approaches to wastewater treatment · Use of endemic or
exotic biota as a nutrient filter to purify nutrient-loaded wastewater and nutrientenriched eutrophic surface water · Production of usable primary and secondary
biomass using waste, wastewater and wasteland · Efficient biomass
management techniques · Several emerging areas like microalgal cultivation
techniques using wastewater · Production of value added products from algae ·
Statistical approach to analyze the toxic effects of xenobiotics using biological
test batteries and biopesticides · Integrated pest management · Advanced
techniques to study environmental contamination · Biological experimental
procedures to determine the level of contamination
One of the major challenges in the world is to provide clean water and sanitation
for all. With 3% fresh water reserves in the earth, there are more than 1 billion
people who still lack access to clean drinking water. The declining water quality
has not only reduced the life expectancy of humans, but it has also contributed to
the deleterious negative impacts on aquatic/marine life, flora, fauna and the
ecosystem. However, with rapid technological advancements and the availability
of advanced scientific instruments, there has been substantial improvement in
the design and operation of water and wastewater treatment systems. Recently,
these sustainable eco-technologies have been designed and operated to offer
the following advantages: (i) a smaller footprint, (ii) less maintenance, (iii) >99%
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removal of contaminants, (iv) provides the option for resource recovery, (v) less
energy consumption, (vi) minimal use of chemicals, and (vii) less investment and
operational costs. This book highlights the technologies used for the removal of
pollutants such as dyes, uranium, cyanotoxins, faecal contamination and P/N
compounds from water environments, and shows that ecotechnologies are
becoming more and more important and playing critical role in removing a wide
variety of organic and inorganic pollutants from water. In Focus – a book series
that showcases the latest accomplishments in water research. Each book
focuses on a specialist area with papers from top experts in the field. It aims to
be a vehicle for in-depth understanding and inspire further conversations in the
sector.
Provides an excellent balance between theory and applications in the everevolving field of water and wastewater treatment Completely updated and
expanded, this is the most current and comprehensive textbook available for the
areas of water and wastewater treatment, covering the broad spectrum of
technologies used in practice today—ranging from commonly used standards to
the latest state of the art innovations. The book begins with the
fundamentals—applied water chemistry and applied microbiology—and then goes
on to cover physical, chemical, and biological unit processes. Both theory and
design concepts are developed systematically, combined in a unified way, and
are fully supported by comprehensive, illustrative examples. Theory and Practice
of Water and Wastewater Treatment, 2nd Edition: Addresses physical/chemical
treatment, as well as biological treatment, of water and wastewater Includes a
discussion of new technologies, such as membrane processes for water and
wastewater treatment, fixed-film biotreatment, and advanced oxidation Provides
detailed coverage of the fundamentals: basic applied water chemistry and
applied microbiology Fully updates chapters on analysis and constituents in
water; microbiology; and disinfection Develops theory and design concepts
methodically and combines them in a cohesive manner Includes a new chapter
on life cycle analysis (LCA) Theory and Practice of Water and Wastewater
Treatment, 2nd Edition is an important text for undergraduate and graduate level
courses in water and/or wastewater treatment in Civil, Environmental, and
Chemical Engineering.
The IWA Task Group for Mathematical Modelling of Anaerobic Digestion
Processes was created with the aim to produce a generic model and common
platform for dynamic simulations of a variety of anaerobic processes. This book
presents the outcome of this undertaking and is the result of four years
collaborative work by a number of international experts from various fields of
anaerobic process technology. The purpose of this approach is to provide a
unified basis for anaerobic digestion modelling. It is hoped this will promote
increased application of modelling and simulation as a tool for research, design,
operation and optimisation of anaerobic processes worldwide. This model was
developed on the basis of the extensive but often disparate work in modelling
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and simulation of anaerobic digestion systems over the last twenty years. In
developing ADM1, the Task Group have tried to establish common
nomenclature, units and model structure, consistent with existing anaerobic
modelling literature and the popular activated sludge models (See Activated
Sludge Models ASM1, ASM2, ASM2d and ASM3, IWA Publishing, 2000, ISBN:
1900222248). As such, it is intended to promote widespread application of
simulation from domestic (wastewater and sludge) treatment systems to
specialised industrial applications. Outputs from the model include common
process variables such gas flow and composition, pH, separate organic acids,
and ammonium. The structure has been devised to encourage specific
extensions or modifications where required, but still maintain a common platform.
During development the model has been successfully tested on a range of
systems from full-scale waste sludge digestion to laboratory-scale thermophilic
high-rate UASB reactors. The model structure is presented in a readily applicable
matrix format for implementation in many available differential equation solvers. It
is expected that the model will be available as part of commercial wastewater
simulation packages. ADM1 will be a valuable information source for practising
engineers working in water treatment (both domestic and industrial) as well as
academic researchers and students in Environmental Engineering and Science,
Civil and Sanitary Engineering, Biotechnology, and Chemical and Process
Engineering departments. Contents Introduction Nomenclature, State Variables
and Expressions Biochemical Processes Physicochemical Processes Model
Implementation in a Single Stage CSTR Suggested Biochemical Parameter
Values, Sensitivity and Estimation Conclusions References Appendix A: Review
of Parameters Appendix B: Supplementary Matrix Information Appendix C:
Integration with the ASM Appendix D: Estimating Stoichiometric Coefficients for
Fermentation Scientific & Technical Report No.13
This book is an introduction to hydroinformatics applied to urban water
management. It shows how to make the best use of information and
communication technologies for manipulating information to manage water in the
urban environment. The book covers the acquisition and analysis of data from
urban water systems to instantiate mathematical models or calculations, which
describe identified physical processes. The models are operated within
prescribed management procedures to inform decision makers, who are
responsible to recognized stakeholders. The application is to the major
components of the urban water environment, namely water supply, treatment and
distribution, wastewater and stormwater collection, treatment and impact on
receiving waters, and groundwater and urban flooding. Urban Hydroinformatics
pays particular attention to modeling, decision support through procedures,
economics and management, and implementation in both developed and
developing countries. The book is written with post-graduates, researchers and
practicing engineers who are involved in urban water management and want to
improve the scope and reliability of their systems.
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This book has been produced to give a total overview of the Activated Sludge
Model (ASM) family at the start of 2000 and to give the reader easy access to the
different models in their original versions. It thus presents ASM1, ASM2, ASM2d
and ASM3 together for the first time. Modelling of activated sludge processes has
become a common part of the design and operation of wastewater treatment
plants. Today models are being used in design, control, teaching and research.
Contents ASM3: Introduction, Comparison of ASM1 and ASM3, ASM3: Definition
of compounds in the model, ASM3: Definition of processes in the Model, ASM3:
Stoichiometry, ASM3: Kinetics, Limitations of ASM3, Aspects of application of
ASM3, ASM3C: A Carbon based model, Conclusion ASM 2d: Introduction,
Conceptual Approach, ASM 2d, Typical Wastewater Characteristics and Kinetic
and Stoichiometric Constants, Limitations, Conclusion ASM 2: Introduction, ASM
2, Typical Wastewater Characteristics and Kinetic and Stoichiometric Constants,
Wastewater Characterization for Activated Sludge Processes, Calibration of the
ASM 2, Model Limitations, Conclusion, Bibliography ASM 1: Introduction, Method
of Model Presentation, Model Incorporating Carbon Oxidation Nitrification and
Denitrification, Characterization of Wastewater and Estimation of Parameter
Values, Typical Parameter Ranges, Default Values, and Effects of Environmental
Factors, Assumptions, Restrictions and Constraints, Implementation of the
Activated Sludge Model Scientific and Technical Report No.9
Wastewater and drinking water treatment are essential elements of urban
infrastructure. In the course of the last century there has been enormous
technical development, so successful that for the general public in industrialized
countries this infrastructure is hardly noticed. Nevertheless there is ongoing
activity to further improve the existing processes. The IWA Leading Edge
Technology conference held in Prague helped to stimulate this development and
this book helps disseminate the results. A selection of presentations from the
conference are included in this volume. Wastewater and drinking-water treatment
are normally considered as two separate fields due to the very different boundary
conditions that apply. Nevertheless several issues such as membrane processes,
removal of micropollutants and water reuse are of crucial importance to both.
This potential for cross-fertilization further enhances the value of this collection of
high-quality articles that delineate the leading edge of research and development
in water and wastewater treatment.
Industrial Wastewater Treatment by Activated Sludg
Mathematical modeling is a useful tool for the design, analysis and control of
wastewater treatment systems. The activated sludge process is one of the most
common processes used in wastewater treatment, and therefore is a particularly
important candidate for the application of mathematical models.
Biological Wastewater Treatment in Warm Climate Regions gives a state-of-theart presentation of the science and technology of biological wastewater
treatment, particularly domestic sewage. The book covers the main treatment
processes used worldwide with wastewater treatment in warm climate regions
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given a particular emphasis where simple, affordable and sustainable solutions
are required. This comprehensive book presents in a clear and informative way
the basic principles of biological wastewater treatment, including theory and
practice, and covering conception, design and operation. In order to ensure the
practical and didactic view of the book, 371 illustrations, 322 summary tables and
117 examples are included. All major wastewater treatment processes are
covered by full and interlinked design examples which are built up throughout the
book, from the determination of wastewater characteristics, the impact of
discharge into rivers and lakes, the design of several wastewater treatment
processes and the design of sludge treatment and disposal units. The 55
chapters are divided into 7 parts over two volumes: Volume One: (1) Introduction
to wastewater characteristics, treatment and disposal; (2) Basic principles of
wastewater treatment; (3) Stabilisation ponds; (4) Anaerobic reactors; Volume
Two: (5) Activated sludge; (6) Aerobic biofilm reactors; (7) Sludge treatment and
disposal. As well as being an ideal textbook, Biological Wastewater Treatment in
Warm Climate Regions is an important reference for practising professionals
such as engineers, biologists, chemists and environmental scientists, acting in
consulting companies, water authorities and environmental agencies.
The main objective of this monograph is to present a broad range of well worked
out, recent theoretical and application studies in the field of robust control system
analysis and design. The contributions presented here include but are not limited
to robust PID, H-infinity, sliding mode, fault tolerant, fuzzy and QFT based control
systems. They advance the current progress in the field, and motivate and
encourage new ideas and solutions in the robust control area.
Aerobic granular sludge technology will play an important role as an innovative
technology alternative to the present activated sludge process in industrial and
municipal wastewater treatment in the near future. Intended to fill the gaps in the
studies of aerobic granular sludge, this thesis comprehensively investigates the
formation, characterization and mathematical modeling of aerobic granular sludge,
through integrating the process engineering tools and advanced molecular
microbiology. The research results of this thesis contributed significantly to the advance
of understanding and optimization of the bacterial granulation processes, the next
generation of technology for cost-effective biological wastewater treatment. Dr. Bing-Jie
Ni works at Advanced Water Management Centre (AWMC) of The University of
Queensland, Australia.
The updated and expanded guide for handling industrial wastes and designing a
wastewater treatment plant The revised and updated second edition of Practical
Wastewater Treatment provides a hands-on guide to industrial wastewater treatment
theory, practices, and issues. It offers information for the effective design of water and
wastewater treatment facilities and contains material on how to handle the wide-variety
of industrial wastes. The book is based on a course developed and taught by the author
for the American Institute of Chemical Engineers. The author reviews the most current
industrial practices and goals, describes how the water industry works, and covers the
most important aspects of the industry. In addition, the book explores a wide-range of
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approaches for managing industrial wastes such as oil, blood, protein and more. A
comprehensive resource, the text covers such basic issues as water pollution,
wastewater treatment techniques, sampling and measurement, and explores the key
topic of biological modeling for designing wastewater treatment plants. This important
book: Offers an updated and expanded text for dealing with real-world wastewater
problems Contains new chapters on: Reverse Osmosis and desalination; Skin and
Membrane Filtration; and Cooling tower water treatment Presents a guide filled with
helpful examples and diagrams that is ideal for both professionals and students
Includes information for handling industrial wastes and designing water and wastewater
treatment plants Written for civil or chemical engineers and students, Practical
Wastewater Treatment offers the information and techniques needed to solve problems
of wastewater treatment.
The Activated Sludge (AS) Process is old technology but is still widely adopted
worldwide for its convenience and simplicity: an impressive number (many hundred of
thousands) of this kind of system are in operation. Occasionally, problems such as
bulking and foaming occur, causing regulation violations and large investment is often
required immediately to control them. For this reason, an intense research effort has
been made during the last few decades to face these problems, and this report details
the work undertaken by the IWA Specialist Group on Activated Sludge Population
Dynamics. This Scientific and Technical Report describes the main reasons fslyuor the
growth of the different filamentous microorganisms in activated sludge, and the
biological molecular tools available today for the identification of the main biomass
components. The wide range of experiences around the world is documented and the
methods to avoid the proliferation of these organisms are presented and critically
reviewed. Activated Sludge Separation Problems consists of seven chapters,
presenting up-to-date technical and scientific aspects of these processes. Scientific and
Technical Report No. 16
In 1982 the International Association on Water Pollution Research and Control
(IAWPRC), as it was then called, established a Task Group on Mathematical Modelling
for Design and Operation of Activated Sludge Processes. The aim of the Task Group
was to create a common platform that could be used for the future development of
models for COD and N removal with a minimum of complexity. As the collaborative
result of the work of several modelling groups, the Activated Sludge Model No. 1
(ASM1) was published in 1987, exactly 25 years ago. The ASM1 can be considered as
the reference model, since this model triggered the general acceptance of wastewater
treatment modelling, first in the research community and later on also in practice. ASM1
has become a reference for many scientific and practical projects, and has been
implemented (in some cases with modifications) in most of the commercial software
available for modelling and simulation of plants for N removal. The models have grown
more complex over the years, from ASM1, including N removal processes, to ASM2
(and its variations) including P removal processes, and ASM3 that corrects the
deficiencies of ASM1 and is based on a metabolic approach to modelling. So far, ASM1
is the most widely applied. Applications of Activated Sludge Models has been prepared
in celebration of 25 years of ASM1 and in tribute to the activated sludge modelling
pioneer, the late Professor G.v.R. Marrais. It consists of a dozen of practical
applications for ASM models to model development, plant optimization, extension,
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upgrade, retrofit and troubleshooting, carried out by the members of the Delft modelling
group over the last two decades.
It is estimated that roughly 1000 new ecological and environmental models join the
ranks of the scientific literature each year. The international peer-reviewed literature
reports some 20,000 new models spanning the period from 1970-2010. Just to keep
abreast of the field it is necessary to design a handbook of models that doesn't merely
list them,
Anaerobic technology has become widely accepted by the environmental industry as a
cost-effective alternative to the conventional aerobic process. This makes anaerobic
process the favored green treatment technology for sustainable environment in years to
come. Written by world-renowned authors, this compendium summarizes the
successful full-scale application experiences of anaerobic technology worldwide,
including not just food, beverage, and distillery wastewaters but also municipal,
agricultural, chemical and petrochemical wastewaters. The book also introduces new
developments of anaerobic technology, including pretreatment and granulation
technologies, membrane bioreactor, two-stage treatment, bio-hydrogen production,
molecular techniques, and modeling .
A comprehensive guide to sludge management, reuse, anddisposal When wastewater
is treated, reducing organic material to carbondioxide, water, and bacterial cells—the
cells are disposed of,producing a semisolid and nutrient-rich byproduct called
sludge.The expansion in global population and industrial activity hasturned the
production of excess sludge into an internationalenvironmental challenge, with the
ultimate disposal of excesssludge now one of the most expensive problems faced by
wastewaterfacilities. Written by two leading environmental engineers, BiologicalSludge
Minimization and Biomaterials/Bioenergy RecoveryTechnologies offers a
comprehensive look at cutting-edgetechniques for reducing sludge production,
converting sludge into avalue-added material, recovering useful resources from sludge,
andsludge incineration. Reflecting the impact of new stringentenvironmental legislation,
this book offers a frank appraisal ofhow sludge can be realistically managed, covering
key concerns andthe latest tools: Fundamentals of biological processes for wastewater
treatment,wastewater microbiology, and microbial metabolism, essential
tounderstanding how sludge is produced Prediction of primary sludge and wasteactivated sludgeproduction, among the chief design and operational challenges of
awastewater treatment plant Technologies for sludge reduction, with a focus on
reducingmicrobial growth yield as well as enhancing sludgedisintegration The use of
anerobic digestion of sewage sludge for biogasrecovery, in terms of process
fundamentals, design, andoperation The use of the microbial fuel cell (MFC) system for
thesustainable treatment of organic wastes and electrical energyrecovery
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