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What raised the attention?

ipcc

/erumentaL panel on Climate chanée
0 i (1 - MAsigatinn Af Climata Changes

Special Report on

Renewable Energy Sources

and Climate Change Mitigation

FINAL RELEASE

\

CEDREN Centre for Environmental Design of Renewable Energy

IPCC Special Report on Renewable Energy
(2012):

- What is the potential for renewable sources to
replace fossil-based fuels?

- The different technologies benchmarked with
respect to various criteria, including ‘water
needed to produced 1 MWh electricity (water
consumption)’




Water consumption from energy generation:
Source: IPCC SRREN, 2012
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Water consumption from energy generation:
Source: IPCC SRREN, 2012
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Water consumption from energy generation:
Source: IPCC SRREN, 2012
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IPCC SRREN (2012) states

« Upper values for hydropower result from few studies
measuring qross evaporation values, and may not be
representative.

* Research may be needed to determine the net effect of
reservoir construction on the evaporation in the specific
watershed.

« Allocation schemes for determining water consumption
from various reservoir uses in the case of multipurpose
reservoirs can significantly influence reported water
consumption values.
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Water footprint of energy

Primary energy carriers Global average water
footprint (m3/GJ)
Non-renewable Natural gas 0.11
Coal 0.16
Crude oll 1.06
Uranium 0.09
Renewable Wind energy 0.00
Solar thermal energy  0.27
Hydropower 22 (=80 litres/KWh)
Biomass energy 70 (range: 10-250)

[Gerbens-Leenes, Hoekstra & Van der Meer, 2008]
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ater footprints for energy:
Water consumed by energy.type
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ENERGY POLICY: Senate panel to take up hydropower, water use
measures

(03/28/2011)
Katie Howell, E&E reporter

The Senate Energy and Natural Resources panel convenes Thursday to discuss three measures that
address hydropower and the impact of energy development on water resources.

The committee's third legislative hearing this Congress will focus on two bills to boost hydropower in the
United States and on the water section of the broad energy bill that passed out of the committee in
2009.
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Why this concern in the HP sector?

« The picture on hydropower is very inconsistent
« Very limited data/investigations and immature concept
« Afear that these numbers can be taken as ‘typical water footprint of

hydropower’

« Potentially a large reputational and business risk

« Might disqualify hydropower based on an unfair methodological basis

« The water footprint methodology seems to gain an increasing
foothold

Main source of water losses: evaporation from reservoir surfaces
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A hydropower dam and reservoir (Nyamba ya Mungu, Tanzania)

Evaporation loss from reservoir E; (Gross evaporation)?
Evaporation loss from wetland area without the dam E;?

Net evaporation loss Ey = E5-E,

SLrnportant -
ompared to regulate Ri
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Basis for calculations

. Evaporation reservolr
1 Gross water consumption =

Annual power production

Evaporation reservoir — Evaporation before inundation

) Net water consumption =

Annual power production
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Water consumption from
hydropower production:
review of published estimates

Tor Haakon Bakken'é2, Anund Killingtveit',

Kolbjgrn Engeland?, Knut Alfredsen’ & Atle Harby?

T Norwegian University of Science and Technology, Trondheim, Norway
tor.haakon.bakken@sintef.no

2 SINTEF Energy Research, Trondheim, Norway
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Findings from our review on the
concept of assessment

* "No way" around the fact that HP has a large water consumption in
some regions, given the current approach (gross evaporation) of
calculating water consumption/footprint.

« But, are high water consumption rates problematic?

* No solution on how to handle "impacts" on the water resources, brief
sketches of concepts proposed by e.g. Ridoutt & Pfister, 2010;
Pfister et al., 2011; Hoekstra et al., 2011; Zeng et al., 2012.
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How to allocate the
losses to the different
uses of the reservoir?
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Summed up

The recently published values vary a lot and new studies are even far
beyond values published by IPCC (2011).

The concept of assessment appears to be over-simplified.
It appears as a contradiction to assign water losses to reservoirs as
their main purpose is to increase the water availability for various

purposes.

The impact of the (high) water consumption/footprint values should
be assessed, in a local or regional context.

But, water losses occur and should be taken into consideration in the
planning and operation of reservoirs.

Improved quantitative descriptions of reservoirs influence on water
availability needed
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1 Introduction
Water is essential for all types of basic services, such as food production, supply of drinking water, health and
sanitation services, industrial production and for sustaining the earth's ecosystems. In India, investments in the
water sector have primanly focused on imigation projects with the aim to expand the area wnder imgated
agriculture and increase the food production. Other sectors also experience growing needs. such as drinking
water supply. process-water 10 the industry, water for hydropower production. water to secure navigation and for
recreational services (Amerasinghe et al. 2005 Chitale, 2005). There are also inherent dependencies befween
some of the water uses, exemplified by the fact that the majority of imigation prjects in India have provisions
for generation of power. The availability of water 3 fo a large extent dependent on climatological and
hydrological and the water Ind ly distmbuted in tume and
et al_ 2006; Kakumanu, 2009). One part of the country might experience floods and water logging problems
JAreiel [ iscussion | [ Related Artides while other parts might need to cope with droughts and scarcity at the same time. In periods when the need for
water i larger than the supply. practical tools to assist in the allocation of water befween competing sectors can
be useful. also. interests
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studies on water consumption from hydropower have become available. The newly published
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consumption from hydropower plants is. The dominant calculation method is the gross evaporation
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