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> Programme Committes The Nordic Top-level Research Initiative announces a call for
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Objectives for NORDICCS

= The Center carries out both research and development activities, however,
NORDICCS has a strong objective in facilitating in the Nordic area.

= One main issue is to stimulate CCS innovation and deployment through
between relevant actors throughout the CCS value chain.

= NORDICCS aims at providing for future research and

development activities, and at spreading unbiased information to the general
public.
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Who are we?

SINTEF Energy AS

SINTEF Petroleum Research
NTNU Trondheim - Norwegian University of Science and technology
University of Oslo

Tel-Tek

VIT

Chalmers

IVL — Swedish Environmental Research Institute

SGU - Geological Survey of Sweden

University of Iceland

GEUS — Geological Survey of Denmark and Greenland

NORCEM — Heidelberg Cement Group
TCM - Technology Centre Mongstad
Reykjavik Energy

GASSCO

Statoil

Vattenfall

nordiccs i



NORDICCS concept
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Nordic CO2 Storage Atlas

Public access on website

/ Task 6.1 Task 6.2 Task 6.3 \
Data compilation Characterization of Reservoir modelling
a safe storage site of case studies
GIS databases
_ ‘ Guidelines for ranking Improve storage
Ranking of geological of geological structures capacity assessment
structures
k CO2 capacity estimates /
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Nordic CO: Storage Atlas

. . . The Sandnes Formatio
Previous mapping of CO: storage sites: S

= GESTCO, 2004

* EU GeoCapacity, 2009

* Norwegian CO:2 storage atlas, 2011 & 2012
= CO2StoP GIS-project, 2012 (2013)
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Nordic CO: Storage Atlas

Sedimentary basins

| Sedimentary basins

Sedimentary basins mapped in GeoCapatity nordiccs q



Nordic CO: Storage Atlas

Sedimentary basins : _
Sedimentary basins

—_—

Off-shore basins mapped in GeoCapacity nOI'diCCS @



The objective is to review and update existing databases and generate
“The Nordic CO2 Storage Atlas”

European R&D on CO2 storage capacity only includes data from Denmark
and part of Norway. The input data will be extended to cover the rest of

the Nordic area.

A clear distinction between geological formations forming regional
aquifers with potential for CO2 storage and individual geological structures
and traps are not well established in the European projects.

Geological formations with sealing properties are not previously mapped.
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Nordic CO: Storage Atlas — how do we map storage?

Our playground

NPD has access to all data collected offshore Norway

Field observations

Cores

Well logs Seismic survey

Norwegian CO2 Storage Atlas — Norwegian North sea d.
Norwegian Petroleum Directorate, 2011 NOoraiccs




Nordic CO: Storage Atlas — data quality

Quality and density of seismic survey in Denmark
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Eu GeoCapacity mapped:
Aquifers regional
Aquifers detailed

NPD mapped:
Potential storage formations
Sealing formations

NORDICCS will follow the CO2StoP

project terminology and map:
Formations
Storage units
Traps

Database Structure

Table 1 Table 2 Table 3
Formations Storage Traps
Units

Storage
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Formation /
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\ Storage
. Unit
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Source CO2StoP project — the project will be finalised December 2012
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Barent Sea?

Nordic CO: Storage Atlas
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All hoisted tonnages (Mt)
until 2001 from
Finnish metal, talc any
asbestos mines in

. The pre study on the potential for applying
CCS in the Nordic countries “Potential for
carbon, capture and storage (CCS) in the

ultramafic rock formations

e Nordic region” (Teir et al., 2010) concluded
@® 50-150 3 't Finland has no storage cana BT

. 15.0-30.0 b Ub - --- JC ._-

@ 01500 nations (Sallne EQUlferS).

D Distance to CO,
source < 50 km

Finland has a minor potential for mineral
carbonation in ultramafic rocks at about
2-3 Gt (Aatos et al., 2006).

E Province border

GTK
Base map data: National Land"Strvey of Finland, parmission 13/MYY/05 0

100 200 km

nordiccs i



Nordic CO:2 Storage Atlas - Sweden

All the data and material are public
at the Geological Survey of Sweden.

Storage areas are mapped.
Data not available as GIS.

No mapping of structures.

Areas with deep saline aquifers thay may be
suitable for CO, storage within the Swadish
territary, offstore

Extension of the deep saline aquiers
oulside the Swedish temitory

“~__  Mational border
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Nordic CO: Storage Atlas - Denmark

In the GESTCO and the GeoCapacity
projects, 10 geological structures
were selected as the most
prospective CO, storage sites.

Denmark has more than 100 onshore
and offshore geological structures
and only further research can
determine whether these structures
are potential candidates for CO,
storage.

| Hakdager Fm. & Frederksnavn Fm. (800 - 3000 m)
I Gassum P (850 - 3000 m)

Buriter S5 Fm. & Skagarak Fm. (800 - 3000 mj
I #tydrcabon Fieids

nordiccs q



Nordic CO:2 Storage Atlas - Norway
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Norwegian CO2 Storage Atlas — Norwegian North sea
Norwegian Petroleum Directorate, 2011
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Nordic CO: Storage Atlas - Iceland

Fingolie
I Gabitvo or granophyre,

Mhrourn

Bwsed on Geologicsl map 3 Fmukuar 1999 iesiand 141000000, lestundie Instinne of Matursl Hstong,

Over 80% of Iceland is basalt, and most of it is extrusive. Iceland has no
sedimentary formations, sedimentary geological structures or hydrocarbon

fields suitable for CO, storage.

The CarbFix pilot study is researching the possibilities for storage in basalts,
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Nordic CO: Storage Atlas

[ Bryne fm outiine
Bryne fm thickness
Value

High : 330,312

= Low : -0,286315

L Emmission sources

4  Exploration wells
====== Pipelines

[ Pipeline terminals.
[ Aquiter traps
B Hydrocarbon fields
| Field delineations
/7| Licences
| Sedimentary basins
=~ Marntime borders
[ Nordic countries
European map

NORDICCS GIS database 2012
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This Presentation has been produced with support from the NORDICCS
Centre, performed under the Top-level Research Initiative CO, Capture and
Storage program, and Nordic Innovation. The authors acknowledge the
following partners for their contributions: Statoil, Gassco, Norcem, Reykjavik
Energy, CO, Technology Centre Mongstad, Vattenfall and the Top-level
Research Initiative (Project number 11029).
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