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Storing carbon dioxide underground -
help for the climate ?

- Climate change

- Emission reductions
- CCS concerns

- Business as usual

- Conclusion
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Climate Change (1)
e Temperatureincrease /

In Europe over the last 100 years is about 0.95°C —which is higher than global ¢
(0.8°C). Global average sea surface temperature is also increasing. Part of Medi
Sea shows a warming of about 0.5°C over the past 15 years. =

« Changein summer precipitation |
annual precipitation trends over the last 100 years show that soutﬁeF'
to 20% drier. The reduction in southern Europe / Mediterran@n,'r
effects, e.g. more frequent droughts, with considerable impact agriculture and water

r esour Ces. -
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Ty
pe has become up

o Lossof mountainice/ glacier retreat
European glaciers have lost half of their ice volum
tourism and water resour ces.

0.8°C already — not much moreand it will b
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Climate Change (2)

New IPCC report underlinesthat

Wearethedriver of climate change

We arereleasing masses of GHG and heat our planet.

Anthropogenic emissionsare derived mainly through
burning of fossil fuels.

This hasincreased the atmospheric concentration of 2002
CO, from 278 ppm (pre-industrial levels) to 379 ppm o o s
at present (which exceedsthe highest concentration 20.4% . 37.5%

in the last 400.000 years by 70 ppm).

We arethe cause of the problem
.. il
—wemust fixit!  418%

| 24 102 Mt of CO,

Source: IEA Key World Statistics 2004
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Source: Elzen & Meinshausen (2005): Meeting the EU 2°C climate

CI | mate Ch an ge (3) target: global and regional emission implications. NEAA
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of morethan 65%, GHG concentrations need to -E i “‘é;.:i
be stabilized at 400 ppm COLequ. Thisrequires e T | OD
global emissionsto peak in the next 10 to 15 years | gam&m
~ ! S,
followed by substantial 2 o .
aed]
reductionsin the order of 50% by 2050! o
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How to achieve reductions?

- Reduce GHG emissions at thelr source -

» The goal: new renewable energies provide
clean energy, energy efficiency reduces demand

» Today: New, more efficient coal power plants
need less coal and emit less COz than old
power plants - but there is still too much
land destroyed and water polluted due
to mining and too much CO2 emitted.

... what about CCS?
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What about CCS?

CCSisaradical departure from the path of renewable
energy and efficiency — itsintent is not to avoid the
production of harmful emissions but instead to bury
them.

Storing of COgz raises environmental concerns.

* Much more mining / energy is required (efficiency

loss by 8-14% points due to capture) § B £ I-cal.f i
o Liability, regulatory, accounting, monitoring L :
» Risk of leakage (physical risk) |:

 Shift of efforts and money away from sustainable
renewable energies / high costs (however, doing —
nothing would cost even more) (economical risk)

» CCSisnot available before 2020 (political risk) T
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Risk of leakage

o Local risk: If CO2 leaks out of a storage formation,
or awell, local impacts may exist for humans, ecosys-
tems and groundwater. The risk increases if the
injected CO2 stream contains toxic impurities.

» Global risk: Release of CO2 may contribute signifi-
cantly to climate change if some fraction leaks from the storage formation to the
atmosphere. Continuous leakage could, at least in part, offset the climate benefits.

How to move forwar d? Need international regulatory framework, comprehensive
geological site-characterization, EIA, monitoring, reporting, liability system (insu-
rance, bond, reduced amounts of credits, fund as incentive for best practise)

The IPCC report classifies two types of leakage scenarios: (1) abrupt leakage, through injection well failure or leakage up
abundoned wells, (2) gradual leakage, through undetected faults, fractures or wells.
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Renewable energies/ costs of CCS

= % = NGCC, low price = W= PCcoal), low price . NG CC, high price ol P (coal), high price
= @ = NGCC + CC5, low price = @ = [GCC (coal) + CCS, low price === pCCC + CCS, high price IGCC (coal) + CCS, high price
—yind-offshore 2wt renewakble mix
" Renewables will be competitive with
electricity from CCS power plants
Y from the start of CCSin 2020 (wind
power) or from 2030 (mix of all re-
;: ' newables), depending on the pricein-
10 = o e
= _ . crease of thefoss| fuels.
E wind-offshore :
. including CCS natural gas

|
=L N
. - — __—:. : 3 . C
The cost of electrici- : \ \T': SR e
i ol | veox S T
with CCS almost . :
= - === &= = @
doubles. R

2000 I 2005 2010 I 2020 I I 2030 I I 2040 I I 2050
From: Viebahn P. et a. (2006):Comparison of carbon capture and storage with renewable energy technologies regarding structural,
economical, and ecological aspects. GHGT-8
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CCSisnot available before 2020

Before 2020: Not available on large scale / commercially / economically. We do have
an increasing number of pilote projects that need to be financed / subsidized.

The Kyoto target and Post-K yoto 2020 target (reduction need 30% ) must be
achieved without CCS.

To prevent catastrophic climate change, the “U-turn” must have been done by 2020.
The change of our energy system/ our consumption behaviour begins NOW.
Instead, new coal power plants are built everywhere as if climate change doenst
exist. The decisions taken today have great impact on our future energy and
emissions structure (and the need / no need to store CO2).

Building those power plants “ capture-ready” is also just an empty word. Capture-
ready does not exist (no plan about the storage site, no plan what type of plant will
become economical). Retrofitting those plants later is not economical.
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The danger of “business as usual”

Keeping on the “business as usual” track will create alock-in situation where we
have no other choice than to store the CO2 from coal power plants underground (even
If the future would show that CCS remains e.g. expensive).

Running for coal (with CCS) — investment decision - means, we are postponing the
transition towards a sustainable low carbon energy world and could risk loosing
our climate goal (<2°C). [physical barriers, cost barriers, public barriers]

Do we really want to continue spending efforts and money to coal where the only
way in which fossil fuel generation can be maintained will be with CCS?

Do we really want to store millions of tons of CO2 underground while other clean
options are available? [asingle 1.000MW lignite plant emitts ca. 8 MtCO2/]

Future generations will pay the price: they have no fossil ressources | eft but huge
storage sites to take care of.
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Whatever way we choose — Renewables and CCS

Price of energy / eectricity will not be cheap any more
The energy infrastructure will be changed dramatically

However, one biqg difference remains:

Renewable Energies do not create environmental damages like those
from mining activities.

Renewable Energies do not create huge underground waste deposits

that need to be monitored and overseen.
Renewable Energies do not exploit ressources until nothing's left.

Let's go for them!
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The less CO2 to be stored the better

If wereally want

world can make it
without substituting

one problem by another.

Thanks
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