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VALERIE RANDY
Decentralised Sanitation and Reuse CRC Press
There are 2.4 billion people without improved sanitation and another 2.1 billion with inadequate
sanitation (i.e. wastewater drains directly into surface waters), and despite improvements over the
past decades, the unsafe management of fecal waste and wastewater continues to present a major
risk to public health and the environment (UN, 2016). There is growing interest in low cost sanitation
solutions which harness natural systems. However, it can be diﬃcult for wastewater utility managers
to understand under what conditions such nature-based solutions (NBS) might be applicable and
how best to combine traditional infrastructure, for example an activated sludge treatment plant,
with an NBS such as treatment wetlands. There is increasing scientiﬁc evidence that treatment
systems with designs inspired by nature are highly eﬃcient treatment technologies. The costeﬀective design and implementation of ecosystems in wastewater treatment is something that
exists and has the potential to be further promoted globally as both a sustainable and practical
solution. This book serves as a compilation of technical references, case examples and guidance for
applying nature-based solutions for treatment of domestic wastewater, and enables a wide variety
of stakeholders to understand the design parameters, removal eﬃciencies, costs, co-beneﬁts for
both people and nature and trade-oﬀs for consideration in their local context. Examples through
case studies are from across the globe and provide practical insights into the variety of potentially
applicable solutions.
Its Treatment and Reuse in Water-Scarce Countries Springer Science & Business Media
In many countries wastewater treatment systems are hardly functioning or have a very low
coverage, resulting in very poor quality water being used for irrigation and the cultivation of
consumable produce. This can create signiﬁcant risks to public health, particularly in expanding
urban areas. Wastewater Irrigation and Health approaches this serious problem from a practical and
realistic perspective, addressing the issues of health risk assessment and reduction in developing
country settings. The book therefore complements other books on the topic of wastewater which
tend to target high-end treatment options or merely report that wastewater irrigation is a common
phenomenon. The editors of Wastewater Irrigation and Health move the focus onto quantifying risk
in order to reduce it. It presents the state-of-the-art on low-cost options for health risk reduction in
line with the multiple barrier approach of the 2006 guidelines published by the World Health
Organization. The authorship includes a mix of agronomists and engineers who have been working
closely with social scientists and health experts, from Africa, Asia, Europe, North America and
Australia. The chapters highlight experiences across the developing world with case studies from
diﬀerent parts of sub-Saharan Africa (Ghana, Dakar, Mauritania, South Africa), Asia (India, Pakistan,
Vietnam, Bangladesh), Mexico and MENA (Jordan, Tunisia). The book thus clearly establishes a
connection between agriculture and sanitation, which is often the missing link in the current
discussion on resource recovery.
EPA 625/1 Newnes
Water reuse management is one of the challenges all water scarce countries have to deal with in the
coming decades. The present book highlights non-conventional solutions within the ﬁeld of
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wastewater treatment and reuse predominantly for professionals and decision makers. It focuses on
technologies which are reliable, sustainable, low cost and suitable for rural and sub urban areas. In
addition, particularly innovative on-site concepts are presented.
Wastewater Treatment and Use in Agriculture Springer
Water and Wastewater Treatment Technologies theme is a component of Encyclopedia of Water
Sciences, Engineering and Technology Resources in the global Encyclopedia of Life Support Systems
(EOLSS), which is an integrated compendium of twenty one Encyclopedias. The Theme on Water and
Wastewater Treatment Technologies deals, in three volumes, and covers several topics, with several
issues of great relevance to our world such as: Urban Wastewater Treatment; Characteristics of
Eﬄuent Organic Matter in Wastewater; Filtration Technologies in wastewater treatment; Air
Stripping in Industrial Wastewater Treatment; Dissolved air ﬂotation in industrial wastewater
treatment; Membrane Technology for Organic Removal in Wastewater; Adsorption and Biological
Filtration in Wastewater Treatment; Physico-chemical processes for Organic removal from
wastewater eﬄuent; Deep Bed Filtration: Modelling Theory And Practice ; Speciﬁc options in
biological wastewater treatment for reclamation and reuse ; Biological Phosphorus Removal
Processes For Wastewater Treatment ; Sequencing Batch Reactors: Principles, Design/Operation And
Case Studies ; Wastewater stabilization ponds (WSP)for wastewater treatment; Treatment of
industrial wastewater by membrane bioreactors; Stormwater treatment technologies; Sludge
Treatment Technologies ; Wastewater Treatment Technology For Tanning Industry; Palm Oil And
Palm Waste Potential In Indonesia ; Recirculating Aquaculture Systems – A Review ; Upﬂow
anaerobic sludge blanket (UASB)reactor in wastewater treatment; Applied Technologies In Municipal
Solid Waste Landﬁll Leachate Treatment; Water Mining: Planning and Implementation Issues for a
successful project; Assessment methodologies for water reuse scheme and technology;
Nanotechnology for Wastewater Treatment. These three volumes are aimed 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.
EOLSS Publications
This volume provides state-of-the-art information on soil-water interactions in wastewater systems,
characterization of wastewater, modes of treatment, safety of wastewater use, water conservation
technologies involved in recycling of sewage in ﬁsh culture, biogeochemical cycling bacteria and
nutrient dynamics, ecosystem resilient driven wastewater reclamation, bioremediation, aquaponics,
ecological integrity, culture practices of ﬁsh farming, microbial food web phenomena, ﬁsh diseases,
environmental economics of wastewater, environmental risk assessment, environmental law and
regulations. Given its breadth of coverage, the book will be useful to researchers, teachers,
students, administrators, planners, farmers and entrepreneurs interested in the proﬁtable use of
wastewater in the wastes-into-wealth framework of for the beneﬁt of humanity, and in achieving the
targets for sanitation and safe wastewater reuse by 2030, speciﬁed in the United Nations’
Sustainable Development Goals. Concerns are growing about the quality and quantity of fresh water,
as severe crises are expected in the near future. Climate change has further worsened the strain on
inland water resources, with its major impacts on ecosystems and human life. It is most urgent to
protect and conserve inland water resources to maintain vital ecosystem functions. Despite the
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immense nutrient potentials of wastewater in terms of phosphorus, nitrogen and potassium and
increasingly high rates of urbanization-based wastewater generation, wastewater has traditionally
been overlooked as a resource. This produces a threefold loss – environmental degradation,
monetary losses from fertilizers, and water. As a result, municipal wastewater oﬀers a win-win
strategy for water conservation and environmental protection, while also turning waste into wealth
in the form of ﬁsh biomass and allied cash crops. Wastewater-fed aquaculture refers to a unique,
integrated biosystem in which the wastes generated by the ﬁrst system are used by the next
subsystem. In wastewater-fed aquaculture biosystems, the organic wastes are recycled into ﬁsh
biomass mediated through a complex microbial/autotrophic/heterotrophic food web mechanism.
For Decision Makers and Practicing Engineers McGraw Hill Professional
Duckweed (L.gibba)-covered sewage lagoons (DSLs) are low cost treatment systems, especially
suitable for warm climates, or in lands where there are warm seasons. This study attempts to assess
DSL system as a new technology, contributing to the understanding of the diﬀerent mechanisms in
the system. Duckweed-covered sewage lagoons could either replace complete wastewater
stabilization ponds (WSPs) or be introduced as a second stage in an integrated WSP-DSL treatment
system, which could then be used for purifying municipal wastewater, achieving suitable eﬄuent for
reuse in agriculture. The duckweed harvested from DSL systems has, in itself, an intrinsic economic
value.
Industrial Water Treatment Process Technology CRC Press
A 6-month-long, bench-scale simulation of an industrial wastewater stabilization pond (WSP) system
was conducted to evaluate responses to several potential performance-enhancing treatments. The
industrial WSP system consists of an anaerobic primary (1ry) WSP treating high-strength
wastewater, followed by facultative secondary (2ry) and aerobic tertiary (3ry) WSPs in series
treating lower-strength wastewater. The 1ry WSP was simulated with four glass aquaria which were
fed with wastewater from the actual WSP system. The treatments examined were phosphorus
supplementation (PHOS), phosphorus supplementation with pH control (PHOS+ALK), and phosphorus
supplementation with pH control and eﬄuent recycle (PHOS+ALK+RCY). The supplementary
phosphorus treatment alone did not yield any signiﬁcant change versus the CONTROL 1ry model
pond. The average carbon to phosphorus ratio of the feed wastewater received from the WSP
system was already 100:0.019 (i.e., 2,100 mg/l: 0.4 mg/l). The pH-control treatments (PHOS+ALK
and PHOS+ALK+RCY) produced signiﬁcant results, with 9 to 12 percent more total organic carbon
(TOC) removal, 43 percent more volatile organic acid (VOA) generation, 78 percent more 2ethoxyethanol and 14 percent more bis(2-chloroethyl)ether removal, and from 100- to 10,000-fold
increases in bacterial enzyme activity and heterotrophic bacterial numbers. Recycling a 10-percent
portion of the eﬄuent yielded less variability for certain physicochemical parameters in the
PHOS+ALK+RCY 1ry model pond, but overall there was no statistically-detectable improvement in
performance versus no recycle. The 2ry and 3ry WSPs were also simulated in the laboratory to
monitor the eﬀect and fate of increased phosphorus loadings, as might occur if supplemental
phosphorus were added to the 1ry WSP. Noticeable increases in algal growth were observed at feed
phosphorus concentrations of 0.5 mg/l; however, there were no signiﬁcant changes in the monitored
physicochemical parameters. The eﬄuent phosphorus concentrations from both the 2ry and 3ry
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model ponds did increase notably when feed phosphorus concentrations were increased from 0.5 to
1.0 mg/l.
Manual for Safe Use and Disposal of Wastewater Greywater and Excreta World Health Organization
This book brings together environmental scientists and engineers to discuss the development of new
approaches and methodologies which utilize microalgae for biological wastewater treatment. The
researchers report their recent ﬁndings on microalgal removal of nutrients, heavy metals and other
organic pollutants from sewage and industrial eﬄuents. The technologies discussed here include
biosorption and bioaccumulation of heavy metals, cell immobilization of algae, and mathematical
modelling of metal uptake by cells. This book is unique in that it takes a practical approach to the
subject matter and is a useful reference both in and outside of the laboratory.
Wastewater Management Through Aquaculture IWA Publishing
A practical guide to wastewater pathogens The fourth volume in Wiley's Wastewater Microbiology
series,Wastewater Pathogens oﬀers wastewater personnel a practical guidethat is free of overly
technical jargon. Designed especially foroperators, the text provides straight facts on the biology
oftreatment as well as appropriate protective measures. Coverageincludes: * An overview of
relevant history, hazards, and organisms * Viruses, bacteria, and fungi * Protozoa and helminthes *
Ectoparasites and rodents * Aerosols, foam, and sludge * Disease transmission and the body's
defenses * Removal, inactivation, and destruction of pathogens * Hygiene measures, protective
equipment, and immunizations
Nature Based Solutions for Wastewater Treatment IWA Publishing
Waste stabilization ponds and related natural wastewater treatment technologies are now widely
seen as practical options to solve water quality problems. These systems can also contribute to
tackling growing water shortages by enabling signiﬁcant water reuse (and often nutrient recovery).
These beneﬁts are particularly relevant in regions such as Latin America which are facing continuous
change in policy and regulation aﬀecting water, sanitation and environmental management, yet are
also characterised by a low public service coverage, particularly in low-income urban communities
and rural settlements. Thus Latin American countries are at the forefront of the worldwide trend to
the use of pond treatment systems. Countries such as Brazil, Cuba and Peru have considerable
experience in pond technology, while countries such as Colombia, Ecuador, Mexico and Venezuela
are implementing new systems. To understand the developments taking place the 1st IWA Regional
Conference was held, bringing together scientists, engineers and professionals from several
disciplines. From the papers presented 17, from across Latin America and beyond, have been
selected for these proceedings that summarise the latest advances in ponding technology.
Anaerobic Reactors Routledge
Adopting a multi-disciplinary approach, Decentralised Sanitation and Reuse places public sanitation
in a global context and provides a deﬁnitive discussion of current state-of-the-art sanitation
technologies. It shows how these technologies can be implemented to integrate domestic waste and
wastewater treatment in order to maximize resource recycling in domestic practice. Decentralised
Sanitation and Reuse presents technical solutions for on-site collection and transport of
concentrated waste streams, and focuses on the compromise between reliability and minimal water
wastage. A whole range of available sustainable technologies, both low and high-tech, to treat
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concentrated (black water) and diluted (grey water) streams are addressed in detail from the
fundamental scientiﬁc and engineering points of view. Sociological, economic and, particularly,
environmental and public health aspects are essential issues within this book. The necessity of new
infrastructure implementation and the resulting challenges for a good number of economic branches
are illustrated with examples from architecture and town planning. Decentralised Sanitation and
Reuse will be an invaluable resource for a wide academic and professional readership active in the
ﬁelds of environmental protection and public sanitation. Contents The DESAR concept for
environmental protection Waste and wastewater characteristics and its collection on the site
Technological aspects of DESAR Environmental and public health aspects of DESAR Sociological and
economic aspects of DESAR Architectural and urbanistic aspects of DESAR
Technology and the Environment IWA Publishing
There is an urgent need to develop and improve low cost technologies for wastewater treatment.
Simultaneously treating wastewater and producing duckweed in a pond system is, therefore, an
attractive solution contributing to both environmental protection and food production. Duckweed
has excellent qualities: a high protein content, a high growth rate and is an easy crop to handle. The
small plant turns nitrogen from wastewater into a food source. This thesis reports on the eﬀect of
diﬀerent operational variables, like anaerobic pre-treatment, the combination of algae and
duckweed ponds and pond depth. Improved nitrogen removal was obtained through the combination
of duckweed ponds with algae ponds. Duckweed pond systems could be designed with shallow
depth without aﬀecting nitrogen removal eﬃciency. This research is the result of the cooperative
eﬀort between the EIDENAR, Univalle, Cali, Colombia and the UNESCO-IHE Institute for Water
Education in Delft, the Netherlands.
Waste Stabilisation Ponds Food & Agriculture Org
Research Paper from the year 2013 in the subject Engineering - Chemical Engineering, , language:
English, abstract: Waste is the most horrible thing to our environment especially a waste from
tannery industries. Kombolcha tannery since it is part of these industries it is aﬀecting the people
and brings drastic chance to the environment. Since this is the fact those treatment techniques are
necessary to the factory like the one mentioned. In this study an aerobic pond is designed for
tannery waste. It is possible to make suitable to our environment by treating it as per the type of the
waste and degree of toxicity and hazard. This will be practiced only when the industrialists put
themselves in to the boundaries of the industrial legislation otherwise good things will not happen
unless the bad situation are developed. For the treatment techniques the one which has lower
installation cost and lower running cost were used. Key Words: Anaerobic pond, Tannery waste,
Hazard
Septage Management World Health Organization
Industrial Wastewater Treatment, Recycling and Reuse is an accessible reference to assist you when
handling wastewater treatment and recycling. It features an instructive compilation of
methodologies, including advanced physico-chemical methods and biological methods of treatment.
It focuses on recent industry practices and preferences, along with newer methodologies for energy
generation through waste. The book is based on a workshop run by the Indus MAGIC program of
CSIR, India. It covers advanced processes in industrial wastewater treatment, applications, and
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feasibility analysis, and explores the process intensiﬁcation approach as well as implications for
industrial applications. Techno-economic feasibility evaluation is addressed, along with a comparison
of diﬀerent approaches illustrated by speciﬁc case studies. Industrial Wastewater Treatment,
Recycling and Reuse introduces you to the subject with speciﬁc reference to problems currently
being experienced in diﬀerent industry sectors, including the petroleum industry, the ﬁne chemical
industry, and the specialty chemicals manufacturing sector. Provides practical solutions for the
treatment and recycling of industrial wastewater via case studies Instructive articles from expert
authors give a concise overview of diﬀerent physico-chemical and biological methods of treatment,
cost-to-beneﬁt analysis, and process comparison Supplies you with the relevant information to make
quick process decisions
Basic Principles of Wastewater Treatment Springer
Ecotechnologies for wastewater treatment (EWWT) have been used as a cost-eﬀective alternative to
conventional wastewater treatment methods for improving the removal of organic carbon, nutrients
and pathogenic microorganisms from wastewater. However, due to biochemical transformations of
organic matter and nutrients EWWT are net sources of CO2, CH4 and N2O greenhouse gases
(GHGs), which may be transferred into the atmosphere contributing to global warming. Greenhouse
Gas Emissions from Ecotechnologies for Wastewater Treatment provides scientiﬁc information about
greenhouse gas, such as CO2, CH4 and N2O, generation and emissions from diﬀerent municipal
EWWT. The main EWWT considered in this book are anaerobic ponds, facultative ponds, duckweedbased ponds, and a freshwater natural wetland perturbed by anthropogenic activities such as
wastewater discharge and nutrients from agricultural run-oﬀ. The book includes a full literature
review of recent publications about GHGs emissions from EWWT. It also introduces the calculation of
GHGs ﬂux using a static chamber technique. Besides, the book presents information on the inﬂuence
of environmental factors such as temperature, pH, DO, and nutrients on GHG emissions produced in
EWWT under tropical conditions. This book will be a useful reference for researches and students
interested in the broader area of water and climate change subjects. The publication may also be of
interest to policy makers concerned with climate change, water sector planning, and wastewater
treatment.
Assessing and Mitigating Risk in Low-income Countries Springer Science & Business Media
Sludge Treatment and Disposal is the sixth volume in the series Biological Wastewater Treatment.
The book covers in a clear and informative way the sludge characteristics, production, treatment
(thickening, dewatering, stabilisation, pathogens removal) and disposal (land application for
agricultural purposes, sanitary landﬁlls, landfarming and other methods). Environmental and public
health issues are also fully described. About the series: The series is based on a highly acclaimed set
of best selling textbooks. This international version is comprised by six textbooks giving a state-ofthe-art presentation of the science and technology of biological wastewater treatment. Other titles in
the series are: Volume 1: Waste Stabilisation Ponds; Volume 2: Basic Principles of Wastewater
Treatment; Volume 3: Waste Stabilization Ponds; Volume 4: Anaerobic Reactors; Volume 5:
Activated Sludge and Aerobic Bioﬁlm Reactors
Land Treatment Systems for Municipal and Industrial Wastes IWA Publishing
Basic Principles of Wastewater Treatment is the second volume in the Biological Wastewater
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Treatment series, and focus on the unit operations and processes associated with biological
wastewater treatment. The major topics covered are: .microbiology and ecology of wastewater
treatment .reaction kinetics and reactor hydraulics .conversion of organic and inorganic matter
.sedimentation .aeration. The theory presented in this volume forms the basis upon which the other
books in the series are built. The Biological Wastewater Treatment series is based on the book
Biological Wastewater Treatment in Warm Climate Regions and on a highly acclaimed set of best
selling textbooks. This international version is comprised by six textbooks giving a state-of-the-art
presentation of the science and technology of biological wastewater treatment. Other books in the
Biological Wastewater Treatment series: Volume 1: Wastewater characteristics, treatment and
disposal Volume 3: Waste stabilisation ponds Volume 4: Anaerobic reactors Volume 5: Activated
sludge and aerobic bioﬁlm reactors Volume 6: Sludge treatment and disposal
Anaerobic Pond Design for Kombolcha Tannery Butterworth-Heinemann
Performance Enhancement of Large Industrial Wastewater Stabilization Ponds
Pond Treatment Technology Elsevier
Anaerobic Reactors is the fourth volume in the Biological Wastewater Treatment series. The
fundamentals of anaerobic treatment are presented in detail, including its applicability,
microbiology, biochemistry and main reactor conﬁgurations. Two reactor types are analysed in more
detail, namely anaerobic ﬁlters and especially UASB (upﬂow anaerobic sludge blanket) reactors.
Particular attention is also devoted to the post-treatment of the eﬄuents from the anaerobic
reactors. The book presents in a clear and didactic way the main concepts, working principles,
expected removal eﬃciencies, design criteria, design examples, construction aspects, and
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operational guidelines for anaerobic reactors. The Biological Wastewater Treatment series is based
on the book Biological Wastewater Treatment in Warm Climate Regions and on a highly acclaimed
set of best selling textbooks. This international version is comprised by six textbooks giving a stateof-the-art presentation of the science and technology of biological wastewater treatment. Other
books in the Biological Wastewater Treatment series: Volume 1: Wastewater characteristics,
treatment and disposal Volume 2: Basic principles of wastewater treatment Volume 3: Waste
stabilisation ponds Volume 5: Activated sludge and aerobic bioﬁlm reactors Volume 6: Sludge
treatment and disposal
Waste Stabilization Ponds in Latin America CRC Press
Waste Stabilisation Ponds is the third volume in the Biological Wastewater Treatment series. The
major variants of pond systems are fully covered, namely .facultative ponds .anaerobic ponds
.aerated lagoons .maturation ponds. The book presents in a clear and didactic way the main
concepts, working principles, expected removal eﬃciencies, design criteria, design examples,
construction aspects, operational guidelines and sludge management for pond systems. The
Biological Wastewater Treatment series is based on the book Biological Wastewater Treatment in
Warm Climate Regions and on a highly acclaimed set of best selling textbooks. This international
version is comprised by six textbooks giving a state-of-the-art presentation of the science and
technology of biological wastewater treatment. Other books in the Biological Wastewater Treatment
series: Volume 1: Wastewater characteristics, treatment and disposal Volume 2: Basic principles of
wastewater treatment Volume 4: Anaerobic reactors Volume 5: Activated sludge and aerobic bioﬁlm
reactors Volume 6: Sludge treatment and disposal
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