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This textbook covers the fundamentals of fouling and scaling
in reverse osmosis systems. It includes theory and practice of
pre-treatment, fouling and scaling in reverse osmosis applied
for drinking and industrial water production. The impact of the
water source – seawater, river water, brackish groundwater
and (treated domestic) waste water – will be discussed in
depth. The book presents the knowledge and experience
gained at IHE Delft over the last 25 years during the
implementation of the master programme in Water Supply
Engineering and during the implementation of state-of-the-art
research in understanding and solving operational problems
in full scale desalination plants. It presents the expert
knowledge of IHE Delft in the areas of pre-treatment for
reverse osmosis systems, assessment of water quality with
respect to fouling potential, development of methods for
quality assessment, modified fouling index ultrafiltration at
constant flux, transparent exopolymer particles, antiscalant
dose optimization, biological growth potential), algal blooms,
scaling control. The book will be used in the annual master
programme at IHE Delft and it will be of interest for students,
academics, engineers and managers in drinking water
facilities all over the world.
Early applications of desalination were small-scale plants
deploying a range of technologies. However with the
technological developments in Reverse Osmosis, most new
plants use this technology because it has a proven history of
use and low energy and capital costs compared with other
available desalination technologies. This has led to the recent
trend for larger seawater desalination plants in an effort to
further reduce costs, and 1000 MLD seawater desalination
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plants are projected by 2020. Efficient Desalination by
Reverse Osmosis recognises that desalination by reverse
osmosis has progressed significantly over the last decades
and provides an up to date review of the state of the art for
the reverse osmosis process. It covers issues that arise from
desalination operations, environmental issues and ideas for
research that will bring further improvements in this
technology. Efficient Desalination by Reverse Osmosis
provides a complete guide to best practice from pre-treatment
through to project delivery. Editors: Stewart Burn, Visiting
Scientist, CSIRO Manufacturing. Adjunct Professor, Institute
of Sustainability and Innovation, Victoria University. Adjunct
Professor, Department of Civil, Environmental and Chemical
Engineering, RMIT University. Stephen Gray, Director,
Institute of Sustainability and Innovation, Victoria University.
An in-depth guide to reverse osmosis desalination This Water
Environment Federation and WateReuse Association
publication provides comprehensive information on the
planning and engineering of brackish and seawater
desalination projects for municipal water supplies. After a
brief overview of widely used desalination technologies,
Desalination Engineering focuses on reverse osmosis
desalination. The book discusses basic principles, planning
and environmental review of projects, design and selection of
key desalination plant components, desalinated water
posttreatment, and concentrate management. Guidelines on
sizing and cost estimation of desalination plant facilities are
also included in this practical resource. COVERAGE
INCLUDES: Source water quality characterization
Fundamentals of reverse osmosis desalination Planning
considerations Environmental review and permitting Intakes
for source water collection Intake pump stations Source water
screening and conditioning Sand removal, sedimentation, and
dissolved air flotation Pretreatment by granular media
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filtration Pretreatment by membrane filtration Comparison of
granular media and membrane pretreatment Reverse
osmosis separation Post-treatment of desalinated water
Desalination plant discharge management Desalination
project cost estimates
Water-Energy Interactions of Water Reuse covers the use of
energy in conventional and advanced wastewater treatment
for various water reuse applications, including carbon
footprint, energy efficiency, energy self-sufficient facilities and
novel technologi
New York Times and Los Angeles Times Bestseller! As every
day brings urgent reports of growing water shortages around
the world, there is no time to lose in the search for solutions.
The U.S. government predicts that forty of our fifty states-and
60 percent of the earth's land surface-will soon face alarming
gaps between available water and the growing demand for it.
Without action, food prices will rise, economic growth will
slow, and political instability is likely to follow. Let There Be
Water illustrates how Israel can serve as a model for the
United States and countries everywhere by showing how to
blunt the worst of the coming water calamities. Even with 60
percent of its country made of desert, Israel has not only
solved its water problem; it also had an abundance of water.
Israel even supplies water to its neighbors-the Palestinians
and the Kingdom of Jordan-every day. Based on meticulous
research and hundreds of interviews, Let There Be Water
reveals the methods and techniques of the often offbeat
inventors who enabled Israel to lead the world in cutting-edge
water technology. Let There Be Water also tells unknown
stories of how cooperation on water systems can forge
diplomatic ties and promote unity. Remarkably, not long ago,
now-hostile Iran relied on Israel to manage its water systems,
and access to Israel's water know-how helped to warm
China's frosty relations with Israel. Beautifully written, Seth M.
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Siegel's Let There Be Water is and inspiring account of the
vision and sacrifice by a nation and people that have long
made water security a top priority. Despite scant natural water
resources, a rapidly growing population and economy, and
often hostile neighbors, Israel has consistently jumped ahead
of the water innovation-curve to assure a dynamic, vital future
for itself. Every town, every country, and every reader can
benefit from learning what Israel did to overcome daunting
challenges and transform itself from a parched land into a
water superpower.
The world is faced with a growing number of complex and
interconnected challenges. Water is among the top 5 global
risks in terms of impacts, which would be far reaching beyond
socio-economic challenges, impacting livelihoods and
wellbeing of the people. As freshwater resources and
population densities are unevenly distributed across the
world, some regions and countries are already water scarce.
Water scarcity is expected to intensify in regions like the
Middle East and North Africa (MENA), which has 5% of the
global population, but only 1% of the world’s freshwater
resources. Climate change adds to this complexity as it is
leading to rainfall uncertainty and extended droughts periods,
mostly in arid areas. Increasing water scarcity is now
recognized as a major cause of conflict, social unrest and
migration and at the same time water is increasingly
considered as an instrument for international cooperation to
achieve sustainable development. Tapping and assessing
sustainably every available option in water-scarce areas is
needed as pressure continues to build on limited water
resources. The stark fact is that conventional water
provisioning approaches relying on snowfall, rainfall and river
runoff are not enough to meet growing freshwater demand in
water-scarce areas. Water-scarce countries need a radical rethink of water resource planning and management that
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includes the creative exploitation of a growing set of viable
but unconventional water resources for food production,
livelihoods, ecosystems, climate change adaption, and
sustainable development. Unconventional water resources
are generated as a by-product of specialized processes; need
suitable pre-use treatment; require pertinent on-farm
management when used for irrigation; or result from a special
technology to collect/access water.
Prepared by the Task Committee on the Development of
Prestandards for Concentrate Management Case Studies of
the Desalination and Water Reuse Technical Committee of
the Water, Wastewater, and Stormwater Council of the
Environmental and Water Resources Institute of
ASCE.Concentrate Management in Desalination: Case
Studies, Second Edition, reviews the state-of-the-practice for
managing concentrate streams resulting from desalination
processes.Concentrate management and disposal in
desalination pose environmental and cost concerns--and
often determine whether a desalination project is viable,
especially for inland communities. This book examines many
facets of concentrate management in desalination, including
process design and configuration; regulatory setting;
environmental, climate change, and sustainability issues; and
economic evaluation of projects. Thirteen case studies are
offered to demonstrate different techniques for disposing of
concentrates associated with the following types of projects:
ocean and bays discharge, sanitary sewer or surface water
disposal, deep-well injection, zero liquid discharge (ZLD) or
near ZLD, and land disposal and/or evaporation
ponds.Environmental engineers, water practitioners and
managers responsible for the design, operation, research,
and evaluation of regional desalination and water reuse
facilities will find a wealth of practical information in this
updated and expanded edition.
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Complex water problems cannot be resolved by numbers or
narratives. Contingent and negotiated approaches are
necessary for actionable outcome. In the face of a constantly
changing array of interconnected water issues that cross
multiple boundaries, the challenge is how to translate
solutions that emerge from science and technology into the
context of real-world policy and politics. Water Diplomacy in
Action addresses this task by synthesizing two emerging
ideas––complexity science and negotiation theory––to
understand and manage risks and opportunities for an
uncertain water future. Rooted in the ideas of complexity
science and mutual gains negotiation, this edited volume
shows why traditional systems engineering approaches may
not work for complex problems, what emerging tools and
techniques are needed and how these are used to resolve
complex water problems.
In 2007, the Tianjin Binhai New Area (TBNA) and one of its
administrative zones, the Tianjin Economic-Technological
Development Area (TEDA), in northeast China commissioned
the RAND Corporation to perform a technology-foresight
study to help them develop and implement a strategic vision
and plan for economic growth through technological
innovation. The principal objectives were to identify the mostpromising emerging technology applications for TBNA and
TEDA to pursue as part of their plan for growth, to analyze
the drivers and barriers they would face in each case, and to
recommend action plans for each technology application
(TA). Seven TAs should form a pivotal part of TBNA's
comprehensive strategic plan: cheap solar energy; advanced
mobile communications and radio-frequency identification;
rapid bioassays; membranes, filters, and catalysts for water
purification; molecular-scale drug design, development, and
delivery; electric and hybrid vehicles; and green
manufacturing. The specific action plans can be integrated
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into an overarching strategic plan that rests on three legs:
building a state-of-the-art R & D program; updating and
expanding TBNA and TEDA's manufacturing base; and
positioning TBNA and TEDA for the global marketplace. The
plan offers TBNA a wealth of opportunities that will position it
for the future development it envisions, and each TA emerges
from one or more of TEDA's current pillar industries, making
for a fluid transition that builds on existing strengths.
This is a practical handbook providing a step-by-step
approach to the techniques used for characterizing
wastewater sources and investigating sites where collection,
treatment and reuse/disposal technologies will be installed. It
is intended to help enable local implementation of on-site and
decentralized wastewater management system (DWMS)for
wide scale use in development settings. How to Design
Wastewater Systems for Local Conditions in Developing
Countries helps local service providers and regulatory officials
make informed decisions through the use of tools, checklists
and case studies. It includes a link to a web based community
of on-site and decentralized wastewater professionals, which
contains related tools and case studies. This handbook
serves as a reference for training classes, certification
programs, and higher education programs in civil and sanitary
engineering. There is an increasing interest on the part of
local government officials and private sector service providers
to implement wastewater treatment systems to solve
sanitation problems. The model presented in this handbook
promotes activities that first generate data related to source
and site conditions that represent critical inputs, and then
applies this information to the technology selection process.
Matching the most appropriate technologies to the specific
needs of the wastewater project is the key that leads to long
term sustainability. How to Design Wastewater Systems for
Local Conditions in Developing Countries is an invaluable
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resource for public sector decision makers and private sector
service providers in developing countries. It is also a useful
text for students at engineering colleges in developing
countries interested in taking a class that teaches the
methods of decentralized wastewater management system
(DWMS) development.
This book is a printed edition of the Special Issue "Membrane
Distillation" that was published in Applied Sciences
This book is a compilation of papers examining the impacts of
global change (GC) on water resources systems. Mainly
focusing on groundwater resources in Western Mediterranean
countries, it shows that this topic is one of the most important
challenges facing society. The papers explore developments
in both Southern Europe and North Africa, where major
impacts on the sustainability, quantity, quality, and
management of water resources are expected to emerge.
Although most global change publications focus on surface
water, the number of research papers addressing global
change and groundwater has grown rapidly in recent years.
Continuing that welcome trend, this book gathers the main
findings presented at the “Congress on Groundwater and
Global Change in the Western Mediterranean” (Granada,
Spain, November 6–9, 2017), which brought together
researchers and technicians interested in groundwater issues
affecting this geographic area.
Pretreatment for Reverse Osmosis Desalination is a
comprehensive reference on all existing and emerging
seawater pretreatment technologies used for desalination.
The book focuses on reverse osmosis membrane
desalination, which at present is the most widely applied
technology for the production of fresh drinking water from
highly saline water sources (brackish water and seawater).
Each chapter contains examples illustrating various
pretreatment technologies and their practical implementation.
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Provides in-depth overview of the key theoretical concepts
associated with desalination pre-treatment Gives insight into
the latest trends in membrane separation technology
Incorporates analytical methods and guidelines for monitoring
pretreatment systems
A growing proportion of the world’s population is dependent
on Seawater Desalination as a source of fresh water for both
potable and civil use. One of the main drawbacks of
conventional desalination technologies is the substantial
energy requirement, which is facing cost increases in the
global energy market. "Seawater Desalination" presents an
overview of conventional and non-conventional technologies,
with a particular focus on the coupling of renewable energies
with desalination processes. The first section of this book
presents, in a technical but reader-friendly way, an overview
of currently-used desalination processes, from thermal to
membrane processes, highlighting the relevant technical
features, advantages and disadvantages, and development
potential. It also gives a rapid insight into the economic
aspects of fresh water production from seawater. The second
section of the book presents novel processes which use
Renewable Energies for fresh water production. From the first
solar still evaporators, which artificially reproduced the natural
cycle of water, technology has progressed to develop
complex systems to harness energy from the sun, wind, tides,
waves, etc. and then to use this energy to power conventional
or novel desalination processes. Most of these processes are
still at a preliminary stage of development, but some are
already being cited as examples in remote areas, where they
are proving to be valuable in solving the problems of water
scarcity. A rapid growth in these technologies is foreseen in
the coming years. This book provides a unique foundation,
within the context of present and future sustainability, for
professionals, technicians, managers, and private and public
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institutions operating in the area of fresh water supply.

THE DEFINITIVE GUIDE TO DESALINATION
PLANT OPERATION AND MAINTENANCE This
Water Environment Federation and WateReuse
Association publication describes state-of-the art
operation, maintenance, and troubleshooting
methods for reverse osmosis brackish and seawater
desalination plants for municipal water supplies. All
plant components are discussed in detail, from
intake and pretreatment to discharge management.
Best practices for maintaining plant equipment are
also provided. Real-world examples illustrating the
latest technologies and their practical
implementation are included throughout this
authoritative resource. Desalination Engineering
covers: Source water open and subsurface intakes
Source water pretreatment -- chemical conditioning,
dissolved air flotation clarifiers, and granular media,
membrane, and cartridge filters Reverse osmosis
system operation Reverse osmosis system
troubleshooting Post-treatment -- lime and carbon
dioxide, calcite conditioning, remineralization, and
disinfection Desalination plant discharge
management Equipment maintenance -- pumps, air
blowers, motors, bearings, valves, mechanical seals,
mechanical drives, chemical feed systems,
automatic samplers
Produced biennially, The World’s Water provides a
timely examination of the key issues surrounding
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freshwater resources and their use. Each new
volume identifies and explains the most significant
trends worldwide, and offers the best data available
on a variety of topics related to water. The
2008-2009 volume features overview chapters on: •
water and climate change • water in China • status
of the Millennium Development Goals for water •
peak water • efficient urban water use • business
reporting on water This new volume contains an
updated chronology of global conflicts associated
with water, as well as brief reviews of issues
regarding desalination, the Salton Sea, and the
Three Gorges Dam. From the world’s leading
authority on water issues, The World’s Water is the
most comprehensive and up-to-date source of
information and analysis on freshwater resources
and the political, economic, scientific, and
technological issues associated with them. It is an
essential reference for water resource professionals
in government agencies and nongovernmental
organizations, researchers, students, and anyone
concerned with water and its use.
This manual contains necessary and useful
information and data in an easily accessible format
relating to the use of membranes. Membranes are
among the most important engineering components
in use today, and each year more and more effective
uses for membrane technologies are found - for
example: water purification, industrial effluent
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treatment, solvent dehydration by per-vaporation,
recovery of volatile organic compounds, protein
recovery, bioseparations and many others. The pace
of change in the membrane industry has been
accelerating rapidly in recent years, occasioned in
part by the demand of end-users, but also as a result
of the investment in R&D by manufacturers. To
reflect these changes the author has obtained the
latest information from some of the leading suppliers
in the business. In one complete volume this unique
handbook gives practical guidance to using selected
membrane processes in individual industries while
also providing a useful guide to equipment selection
and usage.
This book addresses two critical problems that
plague materials that make up components in both
desalination and cooling water systems: corrosion,
and fouling. The book addresses various types and
components of industrial desalination technologies
with solutions for controlling corrosion, scaling and
biofouling. Issues unique to desalination systems,
vital for the production of clean water, are
considered as well. Green technologies are
discussed throughout, along with environmental and
economic considerations. The book presents
solutions to the problems encountered by internal
and external parts of these systems and will aid
professionals that design, operate, and maintain
them. It will be valuable to professionals in the
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materials, corrosion, electrochemical and
wastewater industries, as well as chemical
engineers. Addresses the corrosion issues facing the
conventional and modern water desalination
systems; Discusses the causes and remediation of
problems caused by corrosion, scaling, and
biofouling in water treatment; Offers green solutions,
thereby minimizing environmental impact while
increasing control and productivity of water systems;
Suitable for professionals working with water
desalination plants, materials scientists and
corrosion engineers.
The book provides an overview on national policies
and regulations related to water resource
management in the Middle East and North African
countries (MENA), where water scarcity problems
are critical. The physical/natural constraints, socioeconomic and political circumstances make the
MENA region a sort of ‘laboratory’ for natural
resource management and particularly water
management. The book provides a good comparison
on how neighboring countries with quite similar
natural constraints and cultures are addressing
water problems in different ways. It enlightens water
resource specialists on successful experiences
around the region and show cases the reforms
undertaken in the water sector to meet the
challenges posed by urbanization, food security,
water pollution and climate change. The book
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constitutes nine chapters, seven of them with
content from the main MENA countries. It starts with
an introductory chapter that provides background
information on the region’s water resources with
descriptive statistics and historical developments of
the water sector. It ends with a chapter that
summarizes the policy implications and main
conclusions on the way forward for sustainable
management of water in MENA countries.
High-energy consumption is a critical issue
associated with seawater reverse osmosis (SWRO)
desalination, although the SWRO has been regarded
as one of the most energy-efficient processes for
seawater desalination. This means that SWRO
involves a larger amount of fossil fuel and other
energy sources for water production, which imposes
a negative impact on the environment such as
greenhouse gas emission. Therefore, the highenergy consumption of SWRO should be addressed
to minimize environmental impacts and to allow for
sustainable exploitation of seawater. However, the
recent trend of energy consumption in SWRO seems
to have reached a saturation point, which is still
higher than theoretical minimum energy. To find new
and innovative strategies for lowering current energy
consumption, a comprehensive understanding of
energy use in SWRO plants from theoretical analysis
to actual energy consumption in real SWRO plants is
required. This book can provide readers with
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information about the current state of energy
consumption in actual SWRO plants, the
fundamental understanding of energy use of SWRO
plants from theoretical point of view, and advanced
technologies and processes that could be applied for
future energy reduction. In addition, this book will
offer a detailed methodology for analyzing energy
issues in seawater desalination. Through this book,
readers will obtain an insight into how to deal with
and analyze the energy issues in SWRO
desalination.
Based on new primary and secondary drinking water
standards, this detailed manual presents water
treatment methods that are considered the "best
available technology" by the U.S. Environmental
Protection Agency (EPA). It examines the design of
water supplies for membrane water treatment plants,
including reverse osmosis, membrane filtration, and
electrodialysis methods, and it explains process
design and the water quality problems associated
with each process. It also considers significant
aspects of membrane process and groundwater and
surface water supply development. Information
necessary to operate water supplies and evaluate
problems in the system are provided, in addition to
specific well construction details necessary for the
water wells used to supply membrane plants.
Watermaths presents the mathematics underpinning the
design and operation of the individual unit process
Page 15/26

Read Free Desalination Engineering Planning
Nikolay Voutchkov
technologies used for purifying water and wastewater.
The book aims to provide the reader with sufficient
information to enable them to tackle the most important
calculations in this area, without requiring any prior
knowledge of the subject and assuming only a very basic
grounding in science or engineering. It focuses on the
most essential areas of knowledge required, containing
tuition in basic numeracy, chemistry, process
engineering and fluid physics, as well as cost analysis.
The simple and succinct delivery is designed to get the
reader up to speed as rapidly as possible: sufficient
background information is provided to explain the
purpose of the calculations, and ultimately tackle the
complete wastewater reclamation plant design problem
included in the book. Example calculations are provided
within each chapter, each followed by exercises intended
to reinforce the learning (and for which solutions are
appended). Exercises range in difficulty from simple
single calculational-step problems to more complex
ones, and the over-arching design problem provides
some context to the mathematics. The book can be
understood by those relatively new to the water sector,
and is intended as a primer rather than a comprehensive
handbook. It is nonetheless sufficiently comprehensive to
permit design calculations for most water and
wastewater treatment unit processes. Core disciplines
covered include: • manipulation of equations, including
logarithmic and exponential expressions • fluid physics
for describing flow through pipes, channels and filters •
chemical concentrations and chemical/biochemical
reactions • chemical/biochemical reaction kinetics •
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mass balance for determining fate of materials through
unit processes • mass transfer for determining transfer
of materials across boundaries within processes •
reactor theory for designing biochemical and chemical
reaction vessels • cost analysis, including capital and
operating expenditure with discounting. New to the third
edition: • new chapter on cost analysis • further
explanation of the classical unit operations types •
illustrations expanded to include unit operation
schematics and symbols • new examples and exercises
• updated design problem. Watermaths … just add water.
Milestones in Water Reuse: The Best Success Stories
illustrates the benefits of water reuse in integrated water
resources management and its role for water cycle
management, climate change adaptation and water in
the cities of the future. Selected case studies are used to
illustrate the different types of water reuse, i.e.
agricultural irrigation, golf course and landscape
irrigation, urban and industrial uses, environmental
enhancement, as well as indirect and direct potable
reuse. The various aspects related to water reuse are
covered, including treatment technologies, water quality,
economics, public acceptance, benefits, keys for
success and main constraints. These international case
studies highlight the best practices for the
implementation of water reuse and provide the
perspective for the integration of water recycling projects
in the future, both for megacities and rural areas.
Milestones in Water Reuse: The Best Success Stories
demonstrates that planned water reuse is a cost
competitive and energy-saving option to increase water
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availability and reliability. This book provides policy
makers and regulators with a good understanding of
water reuse and helps them to consider recycled water
as safe and how it can be used. It is intended to be read
by all people in the water sector and shows how water
reuse is safe, economically viable, environmentally
friendly and can provide high social benefits. Editors:
Valentina Lazarova, Suez Environnement, France
Takashi Asano, University of California at Davis, USA
Akica Bahri, African Development Bank, Tunisia John
Anderson, Afton Water, Australia
Desalination Technology: Health and Environmental
Impacts covers the latest developments in desalination,
examining the environmental and public health-related
impacts of these technologies. Written by international
experts, the text presents specifications for assessing
water quality, technical issues associated with
desalination technologies, and the chemical aspects of
desalinated water and its microbiology. The book also
discusses environmental protection issues that assist in
the optimization of proposed and existing desalination
facilities to ensure that nations and consumers enjoy the
benefits of the expanded access to desalinated water.
This includes coverage of health and environmental
issues such as energy conservation and sustainability as
well as protection of delicate coastal ecosystems and
groundwater from contamination by surface disposal of
concentrates—challenges that must be addressed during
the design, construction, and operation of a desalination
facility. Development of new and improved desalinization
technologies, including major cost reduction trends, have
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significantly broadened the opportunities to access large
quantities of safe water in many parts of the world. And
while there are many books available on desalination,
this book’s unusual approach blends technical coverage
of the latest technologies with coverage of the
environmental and public health-related impacts of these
technologies, setting it apart from other resources. It
provides technical guidance based on the practical
expertise of a balanced group of international scientists
and engineers.
Increasingly, water-stressed cities are looking to the
oceans to fix unreliable, contested and over-burdened
water supply systems. Desalination technologies are,
however, also becoming the focus of intense political
disagreements about the sustainable and just provision
of urban water. Through a series of cutting-edge case
studies and multi-subject approaches, this book explores
the political and ecological debates facing water
desalination on a broad geographical scale.
Desalination Project Cost Estimating and Management
examines the key issues associated with the estimation
of costs for desalination plants. It covers all aspects of
desalination project cost estimating and management:
direct and indirect capital costs, fixed and variable
operation and maintenance costs, and total costs for
water production. In addition, it provides a detailed
overview of the factors that influence project costs and
discusses the technological and project delivery methods
to control and optimize project costs. The book includes
cost curves for the most commonly used seawater
desalination facilities and numeric examples illustrating
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how to prepare a budgetary cost estimate for a typical
desalination project. Features: •Presents a
comprehensive engineering overview of key issues
associated with desalination project cost estimating.
•Includes cost curves which can be used for budgetary
level estimates of capital, and operation and
maintenance (O&M) expenditures. •Contains easy to
use cost-estimating rules of thumb derived from actual
desalination projects. •Includes several numeric
examples illustrating the cost estimating process.
Industrial desalination of sea and brackish water is
becoming an essential part in providing sustainable
sources of fresh water for a larger number of
communities around the world. Desalination is a main
source of fresh water in the Gulf countries, a number of
the Caribbean and Mediterranean Islands, and several
municipalities in a large number of countries. As the
industry expands there is a pressing need to have a
clear and well-written textbook that focuses on
desalination fundamentals and other industrial aspects.
This book focuses on the processes widely used in
industry, which include multistage flash desalination and
reverse osmosis. Also, other desalination processes with
attractive features and high potential are featured. It
includes a large number of solved examples, which are
explained in simple and careful matter that allow the
reader to follow and understand the development. The
data used in the development of the examples and case
studies are extracted from existing desalination plants.
This title also includes comparisons of model predictions
against results reported in literature as well as available
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experimental and industrial data. Several industries
include similar unit operation processes, i.e.,
evaporators, condensers, flashing units, membrane
separation, and chemical treatment. Examples of such
industries include wastewater treatment, food,
petroleum, petrochemical, power generation, and pulp
and paper. Process fundamentals and design
procedures of such unit processes follow the same
procedures given in this textbook.
Management of Concentrate from Desalination Plants
provides an overview of the alternatives for managing
concentrate generated by brackish water and seawater
desalination plants, as well as site-specific factors
involved in the selection of the most viable alternative for
a given project, and the environmental permitting
requirements and studies associated with their
implementation. The book focuses on widely used
alternatives for disposal of concentrate, including
discharge to surface water bodies; disposal to the
wastewater collection system; deep well injection; land
application; evaporation; and zero liquid discharge.
Direct discharge through new outfall; discharge through
existing wastewater treatment plant outfall; and codisposal with the cooling water of existing coastal power
plant are thoroughly described, and design guidance for
the use of these concentrate disposal alternatives is
presented with engineers and practitioners in the field of
desalination in mind. Key advantages, disadvantages,
environmental impact issues, and possible solutions are
presented for each discharge alternative. Easy-to-use
graphs depicting construction costs as a function of
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concentrate flow rate are provided for all key concentrate
management alternatives. Gives a critical overview of the
latest practices and technological advancements in
managing concentrate Discusses the relationship
between concentrate quality and quantity and other
desalination processes Provides design and cost
guidance information to assist practitioners with the
selection and sizing of the most commonly practiced
concentrate disposal alternatives
Turn on the faucet, and water pours out. Pull out the
drain plug, and the dirty water disappears. Most of us
give little thought to the hidden systems that bring us
water and take it away when we’re done with it. But
these underappreciated marvels of engineering face an
array of challenges that cannot be solved without a
fundamental change to our relationship with water, David
Sedlak explains in this enlightening book. To make
informed decisions about the future, we need to
understand the three revolutions in urban water systems
that have occurred over the past 2,500 years and the
technologies that will remake the system.div /DIVdivThe
author starts by describing Water 1.0, the early Roman
aqueducts, fountains, and sewers that made dense
urban living feasible. He then details the development of
drinking water and sewage treatment systems—the
second and third revolutions in urban water. He offers an
insider’s look at current systems that rely on reservoirs,
underground pipe networks, treatment plants, and storm
sewers to provide water that is safe to drink, before
addressing how these water systems will have to be
reinvented. For everyone who cares about reliable,
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clean, abundant water, this book is essential
reading./DIV
Chronic and episodic water shortages are becoming
common in many regions of the United States, and
population growth in water-scarce regions further
compounds the challenges. Increasingly, alternative
water sources such as graywater-untreated wastewater
that does not include water from the toilet but generally
includes water from bathroom sinks, showers, bathtubs,
clothes washers, and laundry sinks- and stormwaterwater from rainfall or snow that can be measured
downstream in a pipe, culvert, or stream shortly after the
precipitation event-are being viewed as resources to
supplement scarce water supplies rather than as waste
to be discharged as rapidly as possible. Graywater and
stormwater can serve a range of non-potable uses,
including irrigation, toilet flushing, washing, and cooling,
although treatment may be needed. Stormwater may
also be used to recharge groundwater, which may
ultimately be tapped for potable use. In addition to
providing additional sources of local water supply,
harvesting stormwater has many potential benefits,
including energy savings, pollution prevention, and
reducing the impacts of urban development on urban
streams. Similarly, the reuse of graywater can enhance
water supply reliability and extend the capacity of
existing wastewater systems in growing cities. Despite
the benefits of using local alternative water sources to
address water demands, many questions remain that
have limited the broader application of graywater and
stormwater capture and use. In particular, limited
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information is available on the costs, benefits, and risks
of these projects, and beyond the simplest applications
many state and local public health agencies have not
developed regulatory frameworks for full use of these
local water resources. To address these issues, Using
Graywater and Stormwater to Enhance Local Water
Supplies analyzes the risks, costs, and benefits on
various uses of graywater and stormwater. This report
examines technical, economic, regulatory, and social
issues associated with graywater and stormwater
capture for a range of uses, including non-potable urban
uses, irrigation, and groundwater recharge. Using
Graywater and Stormwater to Enhance Local Water
Supplies considers the quality and suitability of water for
reuse, treatment and storage technologies, and human
health and environmental risks of water reuse. The
findings and recommendations of this report will be
valuable for water managers, citizens of states under a
current drought, and local and state health and
environmental agencies.
The In Brief version of the FAO flagship publication, In
Brief to The State of Food and Agriculture 2020, contains
the key messages and main points from the publication
and is aimed at the media, policy makers and a more
general public.
There has been an exponential increase in desalination
capacity both globally and nationally since 1960, fueled
in part by growing concern for local water scarcity and
made possible to a great extent by a major federal
investment for desalination research and development.
Traditional sources of supply are increasingly expensive,
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unavailable, or controversial, but desalination technology
offers the potential to substantially reduce water scarcity
by converting the almost inexhaustible supply of
seawater and the apparently vast quantities of brackish
groundwater into new sources of freshwater.
Desalination assesses the state of the art in relevant
desalination technologies, and factors such as cost and
implementation challenges. It also describes reasonable
long-term goals for advancing desalination technology,
posits recommendations for action and research,
estimates the funding necessary to support the proposed
research agenda, and identifies appropriate roles for
governmental and nongovernmental entities.
“Blue is the new green.” This is an all-new revised
edition of a modern classic on one of the most important
subjects in engineering: Water. Featuring a total revision
of the initial volume, this is the most comprehensive and
up-to-date coverage of the process of desalination in
industrial and municipal applications, a technology that is
becoming increasingly more important as more and more
companies choose to “go green.” This book covers all of
the processes and equipment necessary to design,
operate, and troubleshoot desalination systems, from the
fundamental principles of desalination technology and
membranes to the much more advanced engineering
principles necessary for designing a desalination system.
Earlier chapters cover the basic principles, the
economics of desalination, basic terms and definitions,
and essential equipment. The book then goes into the
thermal processes involved in desalination, such as
various methods of evaporation, distillation,
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recompression, and multistage flash. Following that is an
exhaustive discussion of the membrane processes
involved in desalination, such as reverse osmosis,
forward osmosis, and electrodialysis. Finally, the book
concludes with a chapter on the future of these
technologies and their place in industry and how they
can be of use to society. This book is a must-have for
anyone working in water, for engineers, technicians,
scientists working in research and development, and
operators. It is also useful as a textbook for graduate
classes studying industrial water applications.
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