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Introduction CCS
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CO2 SOURCES CAPTURE TRANSPORT
© Global CCS Institute

CCS: Carbon Dioxide Capture and Storage

CCS technologies vary in maturity, with e.g. amine-
based post-combustion capture, transport in
pipelines, and geological storage in saline aquifers
and enhanced oil recovery (EOR) having high
technical maturity with commercial deployment in
place.

Widespread deployment of CCS faces bottlenecks,
e.g. regarding legal/regulatory hurdles, lack of
transport infrastructure, or time-consuming
development of permittable storage sites.

Provided by the Global CCS Institute
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CO, is injected in the pores of a
reservoir rock

A sealing rock (cap rock) above the
reservoir rock traps CO,
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Introduction CCS
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CCS isrecognized as an
important component for
achieving climate
neutrality (e.g. IPCC Sixth
Assessment Report,
Working Group III)
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EU Industrial Carbon
Management Strategy

> to develop
technologies like CCS
and the regulatory
and investment
framework to support

them
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EU Net-Zero Industry Act

> Sets the target to
achieve at least 50
million tons of CO,
per year to be stored
geologically by 2030

in the EU

o /
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CCS Legislation BGR
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» Amended national CO, storage act (KSpTG, 28.11.2025) » Storage and transport of CO, is legally possible in the
Flemish and Walloon Regions, but not in the Brussels
Capital Region and in the offshore part

Germany Belgium

— to make it possible to use CCS/CCU and to transport CO,

— to enable offshore storage in the German Exclusive _ _ _
Economic Zone (EEZ) » Regional CCS regulation across Flanders, Wallonia, and

the Brussels Capital Region

- yet, CO, storage will not be permitted in protected
marine areas — The Flemish Region adopted a decree on the transport
of carbon dioxide via pipelines (CO, Decree, 29.03.2024)
and approved the implementing "CO, Decision”, which
provides a legal framework for CO, infrastructure

— opt-in clause to enable individual German States
(“Bundeslander”) to permit onshore storage in their
territory

— . . — Inthe Walloon Region, CCS is regulated by the Walloon
— focus for the application of CCS on hard- or impossible- Act on the geological storage of carbon dioxide

to-abate industrial emissions (e.g. cement plants) (10.07.2013)

to allow cross-border transport of CO, governs capture and transport of CO, (02.02.2012)

= Ratification of the amendment to the London Protocol
to allow cross-border transport of CO,

CCS Legislation 5



CO, storage potential BGR
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Storage potential is regionally present in both countries:

o2 i , » In Germany both on- and offshore; with largest potential in
A Van ‘ Northern Germany (incl. German North Sea sector)

g — Saline aquifers / aquifer structures
R R s T — Natural gas fields
7 P
o *"’{:_;‘ - = : = In Belgium only onshore; with a lack of deep geological
By® knowledge and overall storage capacity
~
W‘ Areas with potentially suitable CO2 storage units > 800 m depth
/ L Potentially suitable storage structures (offshore, selection)
[ storage Units (Belgium, GSEU)
I Traps (Belgium, GSEU)
Selected natural gas fields in Germany (Capacity >5 Mt CO2)
| Abandoned
- Active
Munien S Maritime borders (EEZ)
S R TSNP iR e German coastal waters
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Industrial CO, emitters vs. storage potential BGR

» Many industrial emitters are located in areas without regional

Y ol . storage potential
- / 4 %\ » In Germany transport distances from emitters to potential
(e 09 - . =gl storage areas/sites can be long; especially to potential storage
—_— ;.,m ). a L - sites in the North Sea sector
,.3
! ? & Xrepe. L : : ,
R 8 : 4\ w./'}(*» > = In Belgium distances to onshore potential areas or to the
J = $ .-« . f“ iy Belgian coast are shorter, in comparison to Germany
=Y, ‘;%*’ﬁ‘« ol .". # .-r‘l
9 -
Qe .BMX&”&S ‘ ‘ .‘>W - .
a7 -y . /' 5 . Areas with potentially suitable CO2 storage units > 800 m depth  Industrial CO2 emitters (Mt/a) in Germany (DEHSt)
. A i ;. ' > ¢ z Potentially suitable storage structures (offshore, selection) e 0-03
0" ¢ iy 410 { B storage Units (Belgium, GSEU) ® 03-1
P ‘ . ?ﬁ. " 5 - A PR T I Traps (Belgium, GSEU) @ s
& o of® by ® X . .
..- eV e ; J e Selected natural gas fields in Germany (Capacity >5 Mt CO2) ‘ >5
y: . la ® ’o . "'. v Abandoned ) X . . g .
#f:. : 2 : Ps ... 0.' : s - J - olive Selecteod-lgiuslnal CO2 emitters (Mt/a) in Belgium (GeoCapacity project)
{f’ .0 4 ’/."'o: o e ’-_Mm\(:m‘. :.. B ::l::s @ 03-1
[f)' L] L ., .°' ° Maritime borders (EEZ) ®
0 25 50 100 Kilometers X = '\‘ 4 German coastal waters
—— }
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Storage potential in neighboring North Sea sectors BGR
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o A ;
7 268 '{;! .‘4
g N A = Norway and Denmark, for example, have advanced regulatory
¢ . frameworks and offer CO, storage opportunities, mainly in offshore
o A areas, to other European countries
P 7 o 7 ;-)
/0 e = Export of CO, from Belgium and Germany to storage sites in the North

Sea most likely via pipeline

Areas with potentially suitable CO2 storage units > 800 m depth  Industrial CO2 emitters (Mt/a) in Germany (DEHSt)

:l Potentially suitable storage structures (German North Sea, e 0-03
selection) ® 03-1
I storage Units (Belgium, GSEU) . g
I Traps (Belgium, GSEU)
5
: Deep sedimentary basins offshore ‘ ”
A Natural oil and gas fields in the North Sea Selected industrial CO2 emitters (Mt/a) in Belgium
(GeoCapacity project)
-
e 0-03
= Hl o Py
Oil and Gas -
1-5
Selected natural gas fields in Germany (Capacity >5 Mt CO2) ‘
| Abandoned
I Active
o —-—- Maritime borders (EEZ)
————————— German coastal waters
Rivers
o ,,""‘
0/ 50 100 200 Kilometers 3 { < 3 B * b Canals
. SOy .
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Legal constraints - onshore storage not enabled BGR
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As onshore CO, storage in Germany is not enabled by the

national CO, storage act KSpTG, the bulk of storage potential

in Germany cannot be unlocked for now

- The focus regarding potential storage options is put on
the German North Sea area

Only if federal states would draw the opt-in clause, onshore
potential could be unlocked

In Belgium CO, storage is legally possible in most onshore
parts

Offshore areas with potentially suitable CO2 storage units > 800 m depth

|:| Potentially suitable storage structures (offshore, selection)
I storage Units (Belgium, GSEU)

I Traps (Belgium, GSEU)

—_— Maritime borders (EEZ)

—————— German coastal waters
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Potential conflicts of use and protected areas BGR

°§ \ S~ Maritime Spatial Plan (2021), e.g.:
i Offshore Wind Energy
| . (= Priority area

Reservation area
Conditicnal priority area
Conditienal reservation area

Protecting and Enhancing the Marine Environment
o i Temporary exclusion of installations above water surface
i [53 Priority area divers {Gavia stellata, Gavia arctica)
\ & Reservation area divers {Gavia stellata, Gavia arctica)

e [*] Reservation area harbour porpoises {Phocoena phocoena) {May to August)
£ Bird migration corridor

Priority area nature conservation

+ focus concerning large-
scale CO, storage is on
the German North Sea

7 Potentially suitable storage structures
M (German North Sea, selection)

[ Gas pipelines
sector Rivers
. ) D Canals
+ competing uses and - e

Maritime borders (EEZ)

marine protected areas

g _ U 3 ' German coastal waters
limit available storage o ' R . « Industrial CO2 emitters (Mt/a)
. o 7 R | A L 8 e [ ‘. (
space significantly o AN s e 0-03 - |
N Jecm s ca ? O\ Q) N, —Z) | \( ! @® 03-1 Maritime spatial plan
o / \\,‘,.;..5 ) ) . 15 by Bundesamt fiir
0 25 SO b 100 Kilometers (P ke ) . BED Seeschifffahrt und
T E— e ) A 2 . >5 Hydrographie (BSH)
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Development of storage sites BGR
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, = Countries bordering the North Sea have awarded
h oY several offshore exploration licenses

¢ = Exploring and developing permittable storage sites is a
time-consuming process

‘ AR * The demand for storage space is expected to exceed
I ' - the supply of developed storage sites also in the
e el st foreseeable future

ek —> Competition regarding storage space

y Status of development
e o G e T [ Application rejected/withdrawn
N . - * [ ]License offered
Wit - & | Application for an exploration license
me - L Y ] Exploration license granted

Witelmshaven | Bremerhaven _ Hamburg
. o

s5N

ECH T P Femstidyen:

2| (% o 5 .| Application for a storage permit
777 Storage permit granted

o= L2 e I Pilot phase
— S I Operational

$Southampton
QDunkerque

£
®

o ) = | Based on Ruales, A. & May, F. (BGR, status 01.11.2025)
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Lacking transport infrastructure BGR

Both in Germany and Belgium, the development of cross-border CO, transport infrastructure and shared
transport routes is considered a viable option to access storage capacities in neighboring offshore sectors

Example: Planned CO, pipeline network in Belgium Example: “Open Grid Europe” (OGE) Example: Project "EU2NSEA"* (project lead Equinor)
by appointed “CO, Network Operator” Fluxys c-grid - to develop export options in Wilhelmshaven, - to develop a pipeline-based system enabling the transport of
- Belgium as a hub for CO, transit and export Rotterdam, Ellund and Antwerp/Zeebriigge €O, from North-West Europe to storage sites in the North Sea
Norway
% f CO, Storage @
% Luna & Smeaheia
UK L r N
ooyl
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y(i’i){cle\dvngfuwhre'dwnglo\!emcieve Y CRAR ROt e ® Hostock * Projects Of
©F S ® A @  Wiheimshaven common interest
’ S Sub-projects, e.g.; I g [ Pr— Eemshaven (PCIs) are key
85 corvenoerperzeeschip et . — Delta Rhine Corridor el ydom Netherlands cross border
= Multimodad (GER, NL) ° \ infrastructure
— North Sea CO, Corridor, Wit <. ® projects that link
(GER, BE) | @  Zecbrugoe Germany the energy systems
Dunkirk  Belgium of EU countries
©fluxys — alle rechten voorbehouden - 11.2024 - fluxys.com https://oge.net/en/co2/co2-grid https://www.equinor.com/energy/eu2nsea
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Summary BGR
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= In Germany significant CO, storage potential on- and offshore (saline aquifers, natural gas fields)

= In Belgium rather small CO, storage potential onshore (saline aquifers); no offshore potential. Lack
of knowledge on storage capacity

= Legal/regulatory constraints in Germany
—  Onshore storage not enabled by national CO, storage act KSpTG

—  Potential conflicts of use & protected areas limit available storage space in the German North Sea sector

=  For Germany and Belgium, export of CO, to neighboring countries is envisaged (especially Norway
and Denmark offer CO, storage opportunities)

= Lack of anintegrated pipeline network for long-distance CO, transport; need for cooperation to
develop cross-border CO, transport infrastructure and shared transport routes

= Exploring and certifying safe, long-term storage sites is a complex and time-consuming process

-  Development of permittable storage sites in the North Sea area will probably not meet the demand for CO,
storage capacity in the foreseeable future
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Thank you for your attention!
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