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Global warming gets all the headlines, but water scarcity is
reaching crisis point in many parts of the world right now

Water

A 884 million people lack access to safe water supplies; approximately one in eight people

A 3.575 million people die each year from water-related disease

A People living in the slums often pay 5-10 times more per liter of water than wealthy
people living in the same city

Sanitation
A Only 62% of t he woacdess tbsnprpvedsanitatidni on has
A Lack of sanitati oncauseofibfécion wor | db6s bi ggest
A 2.5 billion people lack access to improved sanitation, including 1.2 billion people who
have no facilities at all
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* defined as a sanitation facility that ensures hygienic separation of human excreta from human contact
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water shortageor water managementrisis
an issue of scarcity or an issue of access

44

We reject this [Malthusian perspective that global water problems
are a problem of searcity and population growth]. The availability of
water is a concern for some countries. But the scarcity at the heart of
the global water crisis is rooted in power, poverty and inequality, not

in physical availability.

.. ———
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— 2006 United Nations Human Development Report, 2006, p.2
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Water is too cheap
We subsidize water and hold it to an artificially low price...
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Water Rights and Wrongs @
A young people’s summary of the United Nations Human Development Report 2006 g T;I 4

Pricec real cost of water?
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From obesity, low birth rates and aging populations, to...
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hemical cocktail blamed

N EWS " UvE BBC NEWS CHANNEL

Chemical cocktail 'risk to boys'

Chemicals found in many or soaring breast cancer
food and cosmetic products 1 rate Man-made chemicals blamed as many
pose a real threat to male \

By FIONA McRAE
ast updated at 00.01 18 October 2006

more girls than boys are born in Arctic

B[B|C I

fertility, a leading scientist
has warned.

The Chemical Cocktail: Makmg Amencans NEWS HEALTH |
Overwelght‘) ::::ai:s:::‘ &U:“sEngland N.lreland Scotland Wales Business Politics [[[qug Educatic

Y by HealthyChild.org, on Thu May 20, 2010 2:42pm POT

4 August 2010 Last updated at 03:05 BEOE=ES

Chemical link to testicular cancer
probed

HPV chemicals cause harm to human health

23. December 2010 06:32

Every hour, an enormous quantity and DITION: INTERNATIONAL

Us MEXICO ARABIC
- . o -
variety of manmade chemicals, having Sot aliien Srelidtnss
reached the end of their useful

lifespan, flood into wastewater
treatment plants. These Iarge scale
Scuentlst links chemical cocktail
to birth defects and infertility

By Guy Montague-Jones, 15-May-2009

eport: Chemicals found in NE
ennsylvania water wells

'y Sarah Hoye CHN 5

Related topics: Formulation & Science
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Water
Quantity and Demand

Quallty ISSUES Increase in the Size of the

human pPopulation

Availability L ——

all sectors

Increased used water mostly Concentration of demand in
returned to rivers after use urban centreg

The
water: safe - clean -pure p rO b I e m

Increased volume and Number Demand for high quality
of chemicals in widespread yse
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Sustainable water use??

consequences

conservation

desalination

‘desalination’
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s desalination the answer?

A It addresses demand

A It produces high quality water
A Technology improvements

A Energy costs less important

But:

A Still expensive

A Need for wastewater treatment
(some cases even more expensive)
A9OTFTFEdzSyd wiz22z2 OfSFYyQ F2NI NBO
A Solid waste produced
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But Treatment Costs

Wastewater > Drinking water

Increase of environmental
regulations that require
effluent quality delivered
by advanced wastewater

and other organic
micropollutants

Typical energy consumption by treatment process

Type and Source Range in Energy
of Water Consumption (kWh/ m3}
Drinking water supply*
systemsthat remove EDCs  syface Water 0.0002-1.74
Groundwater 0.37-1.32
Desalination 4.94.5.41
Biological wastewater treatment
Economic analysis indicate  Activated sludge 0.43-1.09
Extended aeration 0.49-1.01
Waste stabilization ponds 0.05

that such systems may be
economicallyand
environmentally
undesirabledue to the
increased energy
consumption and

Reclamation treatment for pathogen removal
Direct filtration (pulsed bed filters) plus UV disinfection | 0.18
Direct filtration plus UV disinfection 0.50-1.21
Title-22 with UV disinfection 0.20-0.63

associated economic costs

and CO2 emissions.

Jones OA, Green P®pulvoulisN, et al,

Questioning the excessive use of advanced
treatment to remove organigicropollutantdrom
wastewater. EnviroBci Techno| 41, 50855089

The water released by such advance wastewater
systemsis usuallycleanerthan the receivingcourse!
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Increased water reuse potential

A Technologieghat deliver the highest grade water for reuse
ultrafiltration, reverse osmosis and ultraviolet disinfectiamave
becomecheaper and more effective

Municipal Water

NCUSc iarkets 2010
Analysis, forecasts :
and inventory ﬁ
7 e . -
g % 7
7

A Thepublicis becoming more mvironmentally
concerned Recycling wateseems as natural as
any other recycling, and moenvironmentally
friendly than big dams, diverted rivers, and
desalination.

A The economics are theréMany cities are Y e
running out of options, and they are realising that
high grade urban water reuse is much cheaper than the
alternatives. 10




Imperial College
London

Sustainable water use??
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Decisions between options for new water resources should be ma
on the basis of whole life economic, environmental and social cos

Taking into account that:

- Quality of raw water often worse than effluent discharge
- Cost of wastewater treatment is as high as for drinking water
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Effluent Discharge
Raw Water

Drinking Water
\WWastewater Treatment

Sustainable water use

\Vastewater to

Distribution
Sewers

v

Household 'Use

12
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From toilets to tap: How we get tap water from sewage

Water from toilets, Solid particles and most
i Pt oyt ':‘v?‘s"h i 0 2:50% pastickes ﬁ%ﬁm A ano‘:m faciny s Process at the plant  Process at the plant  Process at the plant
sometimes factories < are removed e Walﬂ‘ next reated to a . . ; .
goestoa treatment :lwoldmlrndlsnlled - NEXT: @ NEXT: @ REPEAT: L
plant. ‘ im‘:mﬁmj“m Microfiltration Reverse osmosis Ultraviolet light
unrawolenu_;x_ and 4 Water is pushed 2 Wateris pushed through 3 As a precaution, water
Vdmge" m through hollow fibers a semi-permeable is exposed to high-
v - that remove bacteria membrane, removing intensity UV light and
and protozoa. salts, viruses and hydrogen peroxide to
pharmaceuticals. destroy trace organics.

sm Ia!er ’
water ends up

in ehold taps, in
some cases, after being
treated again to meet
drinking water
standards.

Semi-permeable
membrane

befora
into the. gmund lakes
"OF FesServoirs,

Making wastewater pure enough to drink
Wastewater 1s increasingly being purified for drinking, industrial and agricultural purposes. A look at the latest wastewater
purification technolegy:
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Will Sustainable Water Use Mean Drinking Treated Effluent

Would you drink a glass of treated effluent?
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On the International Space Station; wastewater-is recycled and
astronauts-drink the clean fluid . that:.emerges at the end of the proc
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