Water and Energy nexus
as potential industrial breakthrough
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Type of water supply

Approximate total energy
footprint of water supply
and treatment (KWh/m?3)

Surface water (rivers & reservoirs) 05-4

Recycled water

Desalination

Bottled water

1-6
4-8
1000 - 4000

Sources: Henryk Larsen, DHI Water Policy, 2008

A + «water In the home»:

89% CCe of total urban water cycle !

(UK Environment Agency)



Water
consumed
Energy type (m3/MWh)

Wind

Gas

Coal
Nuclear
Oil/Petrol
Hydropower

Bio-fuel, 15t gen. (corn, US)

Bio-fuel, 15t gen. (sugar, Brazil)

Sources: Henryk Larsen, DHI Water Policy, 2008

A Energy
production:
44% of water
abstraction

In Europe !
(EEA, 2009)
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A mirrored dependency between Energy and Water
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Water scarcity is a concern fénergy a dzLJLJt €

e

X Energy scarcity is a concern f®Water supply

Both dependencies are already observed today !



Impact for policies and planning

A Water sector to look aEnergy footprint of options

e

A Energy sector to look atNVater footprint of options

A Industries to look at bothWater andEnergy footprints !
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In Industries: energy saving with water saving

Water and Energy costs for 15 NL-industries
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Demographic growth Increasing globalisation
and urbanisation and wealth
Increased energy demand Increased water demand
> +45% by 2030 > +60% by 2030
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Energy and Water resources

under extreme & interlinked pressure waTP
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Sour ces: DHI Water Policy, Concept Note O0Wate



The water sector CO,e reduction challenge
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Current built assets:
~£200B7?

Typical investment rate:
~ £4-5B/yr; over 40 yrs
to 2050 = £160B?
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We have time to change our assets,
for CC adaptation & mitigation, but,;

* needs > 180 “turn in investment COZ2e trend
» starting delays will make it much harder:

Sources: Prof. Charles Ainger, Cambridge University,

CIWEM :Climate Change and the Water Sector, 2009
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Two conflictual EU directives:
WED and Energy Climate Package

Forecasted Energy Usage Water Industry

e FOrecast
400% e s
Optimisation of existing
= technologies
300% | w—— New Approaches
e Paradigm Shift
200% Significant reductions need to be achieved
to meet Government targets. Radical
changes will be needed to systems together
with a combination of optimisation and
100% new technology
1990 2008 2015 2030
Time
Sources: UK Council for Science and Technology (adapted)
d mproving innovation in the water i1 ndustrydc
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A Energy positive wastewater treatment plants
Chemical energy potential in wastewater:
up to 2 kWh/n# through methanisation !!!

nergy desalination
oretical limit: 0.6.9 kWh/n? (today > 34 kWh/n¥)

A Wastewater algal reactor
Treatment AND carbon sink AND renewable energy

A Ecohydrology
Water resource management AND carbon sink AND biodiversity

A Energy recovery of ¢hot) water in the home»
Tapping the 90% dissipated energy in urban water cycle

A Alternatives to decentralised cesspools / sceptic tanks
Against uncontrolled methane release
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Water Energy Climate Nexus
an opportunity for the water sector

A Turn environmental challenges

Into business opportunities
naging the paradigm shift with technical breakthroughs

A Eceinnovation for sustainable growth
significant environmental, societal, economical impact
technologies of tomorrow for a carbgfree society

A Potential for ambitious RTD programme
WYNSINBIQ Ay@dSaldyYSyid
Water / Energy in the city of the future: the next PPP for resea
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Thank you for your attention




