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Concentration of atmospheric CO,: ppm (Mauna Loa, July 2014)
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Options to reduce emissions
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- Change of combustibles (other than fuels)
- Improve energy efficiency
- Use of renewable and nuclear energy

- Increase of biological sinks of CO,
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Until 2100, it can contribute among 15
and 55 % of the world mitigative effort

(IPCC 2005).



CO, Capture and storage (CCSS‘Z

-Ocean storage: direct dumping of CO2 in the water column or on
~ the déep sediment

-Mineral carbonation: industrial fixation of CO, to inorganic
carbonates

-*'xﬁ_—lndustrial uses: instead of fuel use of CO, in chemical processes
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%—Biological seguestration: by primary production using
| I1_-*. microalgae
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Deplete oil and gas reservoirs
Deep Saline formations - =4




CO, geological storage

Need to be regulated
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Herzog, 2001 Global CCS MAP, October 2014
http://www.sccs.org.uk/expertise/global-ccs-map
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Conventions for the Protection of the :f
Marine Environment -

. LONDON CONVENTION AND PROTOCOL

In November 2006 the text of the convention was amended to allow the storage
of CO, in marine geological structures

Framework and waste assessment guideliness for CO, sequestration developed

OSPAR CONVENTION

In June 2007, the text of the convention was amended to allow the storage of
CO, in marine geological structures, and oblies the contract countries to
apply the risk assessment and management guidelines formulated by the
convention.

EUROPEAN COMISSION
A new EU Directive on CCS has been adopted in Dec. 2008.
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CO, geological storage

« Short term: mainly during operation

Risk of leakage of what fills the pore space in the

formation: natural gas (mainly methane) and
A formation waters (mainly seawater) (Wallman,
2008)
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? i Long term: mainly post operation
= Risk of leakage of CO, and associated substances



CO, geological storage ?

e CO, + H,0 <-> H,CO; <-> CO.2 + 2H*

CO, + H,0 + CO;% <-> 2HCO;

( EL Hierro- CANARY ISLAND)

? B CO2 LEAKAGE: = 5.1




CO, geological storage
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Acidosis
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Basic steps for Risk
Assessment for geological

storage

1.PROBLEM FORMULATION
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2. SITE SELECTION AND CHARACTERISATION

&
& 5 RISK CHARACTERISATION
I 6.RISK MANAGEMENT

Depet¢rainte the
sensibgi@épé fﬁecies

and communities
exposure

Significant adverse
consequences in the
marine environment
and human health



WEIGHT OF EVIDENCE APPROACH %

What contaminants?

What levels?
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What biological effects?

\, Bioaccumulation/Biomagnification of

%S_ contaminants?
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Acidification of the environment

pH variation in LOEs
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Ampelisca brevicornis



Survival (%)

I control (a)

[ pH 7.1 (b)
[ pH 6.6 (c)
I pH 6.1 (d)

Burrowing activity (%

I control (a)
[ pH 7.1 (b)
[ pH 6.6 (c)
I pH 6.1 (d)




Control pH7.1 pH6.6 pH6.1 Control pH7.1 pH6.6 pH6.1
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Gills Digestive gland
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»>“ The effects of CO, acidification on the bioavailability of
contaminants in marine sediments associated with petroleum
reservoirs leaks ( ECO2Mar )"

Study Area-
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% Sediment sampling in

t » contaminated areas
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MUSSELS

Perna perna
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pHs (control) 7.6- 6.0
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Project

»>“ The effects of CO, acidification on the bioavailability of
contaminants in marine sediments associated with petroleum
reservoirs leaks ( ECO2Mar )”
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