7 September 2023 — InnovOcean Campus

Clay Tectonics IAB
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Agenda

14u-16u00 Industrial Advisory Board (Meeting room Homarus, first floor)

Welcome and introduction (Hans Pirlet, VLIZ)

O State of affairs and next steps for the geophysical field measurements and processing strategy
(Thomas Mestdagh, VLIZ)

O Preliminary results of geological analysis and reconstruction (Harisma Andikagumi, UGent)

O Data management and disclosure of geophysical field measurements (Jelle Rondelez, VLIZ)

Coffee Break

O Field sampling and geotechnical/geological analyses - state of affairs and next steps (Bruno Stuyts,
VUB / Marc De Batist, UGent)

O Open discussion about preliminary results and next steps of the project (all)




Role Industrial Advisory Board

Objectives of this meeting

The IAB will ensure that the concrete implementation of the project by the project parties involved

is optimally aligned with the needs of the companies and members of the target group.

The IAB monitors the implementation of the project and functions as a sounding board for the

possibilities of economical and/or societal valorisation of the project results.

=> Progress meeting (preliminary results + feedback on next steps and valorisation potential)




Outline Clay Tectonics

Influence of clay tectonics in the North Sea on offshore wind foundation design and installation

Onshore sampling
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WP4 - Valorisation
and stakeholder
interaction

WP1 - Innovative geophysical WP2 - Geological analysis WP3 - Geotechnical
field measurement & and reconstruction characterisation &
processing strategy simulation




State of Affairs Clay Tectonics
GANTT-chart

Gantt-chart of project activities

A Gantt chart elaborating the timing of the project tasks, as well as the associated milestones (M) and deliverables (D). The light blue areas indicate potential
follow-up or valorisation activities (e.g. the publication of project results in peer-reviewed scientific journals).
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WP1 - Innovative geophysical field
measurement and processing strategy
T1.1 Identify representative study area
T1.2 Develop survey strategy

T1.3 Innovative field measurements
T1.4 Processing & data integration
WP2 - Geological analysis and
reconstruction

T2.1 Mapping and analysis of CTFs
T2.2 Fault reactivation features

T2.3 Clay tectonics origin & processes I I
WP3 - Geotechnical characterization
and simulation

Task 3.1 Literature and data review
Task 3.2 Onshore sampling and testing
Task 3.3 Ground model

Task 3.4 Simulations

Task 3.5 Foundation-related risks

WP4 = Valorisation and stakeholder
interaction

Task 4.1 Industrial Advisory Board - -
Task 4.2 Dialogue with authorities
Task 4.3 Link with certification criteria - -
Task 4.4 Dissemination - publications
WP5 — Data management T T ]
Task 5.1 Data management plan

Task 5.2 Data system geophysical data
Task 5.3 Data ingestion

Task 5.4 Data publication I I
Task 5.5 Geotechnical data platform
WP6 - Project coordination




Deliverable 1.1

Report on the selection of study areas based on available geophysical datasets and literature
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Valorisation activities

Overview first 6 months of the project

e Bilateral meetings with several amongst you;
* Project was presented on several occasions;

* Contact with new companies was made (for

example with companies involved in Dunkirk);
e Data transfer agreement was signed with ELIA;

e Short note on diffraction hyperbolae.

Clay Tectombey Project - short note

Diffraction hyperbolae on seismic profiles in the
Kortrijk Formation (Princess Elisabeth zone, Belgian
part of the North Sea) - preliminary findings




Valorisation activities
Short note diffraction hyperbolae

A considerable number of diffraction
hyperbolae were observed in high-
resolution geophysical data throughout

the Kortrijk Formation

Subsurface discontinuities which radially
scatter (rather than reflect) incident

acoustic energy.

Potential candidates: steeply dipping
interfaces, structural complexities, or
isolated features representing a
significant and abrupt contrast in

acoustic properties.




Valorisation activities
Short note diffraction hyperbolae

Potential candidates: steeply dipping interfaces,
structural complexities, or isolated features
representing a significant and abrupt contrast in

acoustic properties.

The latter features may be denser (e.g. due to
the presence of clay stones) or less dense (e.g.
due to the presence of gas/fluid pockets) than

the surrounding sediments.

Signal polarity of the diffractions is identical to
the polarity of the seabed reflection => features
have a higher acoustic impedance than the

overlying/surrounding sediment




Valorisation activities
Short note diffraction hyperbolae

The vertical distribution of the diffraction
hyperbolae through the profiles appears rather
random, although two categories can be

distinguished:

* (i) diffraction hyperbolae linked to reflection

horizons (blue arrows)

« (ii) isolated diffraction hyperbolae (reds arrows)




Valorisation activities
Short note diffraction hyperbolae

In contrast to the Boom Formation (clay layer
with well described horizons with hard
concretions (so-called septaria)), the literature
makes little reference of (sizeable) nodules in

the Kortrijk Formation.

Recently, more detailed observations of nodules
have been made in a clay quarry in the Member
of Aalbeke.

It was reported that the nodules (with
diameters of several decimeters) were not
confined to a specific horizon but appeared

scattered throughout the entire clay layer.

Figure 4. Pictures of concretions that were observed in the Member of Aalbeke (Kortrijk Formation) in a clay
quarry of Wienerberger nv (Reyniers 2020).

Figure 5. Picture of the sampling strategy thatwas applied in the vicinity of a clay nodule in the Kortrijk Formation
by Croenen (2022).




Valorisation activities
Short note diffraction hyperbolae

e Siderite- and phosphate-bearing carbonate

nodules

 Arather fine and soft texture with no internal

fissures (septae).

These nodules may be a valid candidate to explain
the diffraction hyperbolae in the profiles of the

parametric echosounders.

Claystone layers within the leper Clay Group were
also included as a geohazard for the installation of
offshore wind farms in the Geological Desk Study of

the Princess Elisabeth Zone

Preliminary results!

Figure 4. Pictures of concretions that were observed in the Member of Aalbeke (Kortrijk Formation) in a clay
quarry of Wienerberger nv (Reyniers 2020).

Figure 5. Picture of the sampling strategy thatwas applied in the vicinity of a clay nodule in the Kortrijk Formation
by Croenen (2022).




Thanks for the attention!
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