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Can oil industry contribute to deep sea mining?
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To find something we need to, either:

1) Look for it, randomly
2) Predict where it is, and look there

3) Predict whereitisnot, .y ¥
and look elsewhere e
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Can algorithms find resources if we have the right data?
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The key challenge is where to look in the Norwegian EEZ!
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What we are looking for: Mohn’s Treasure
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Akel"BP NPD data release 2022 @ www.NPD.no Brekke (2022) see also Lim et al., 2019




Geodynamic models of Loki’s Castle (active black smoker)

The present |s the key to the
past
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Geodynamic models of Loki's Castle (active black smoker)
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models of Loki’'s Castle (active black smoker)
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mOdel Of LOki,S CaStIe (Petroleum and) Mineral System Modeling

involve dynamic models tracing solids,
and vapours through space
(permeability), stress, pressure,
temperature and time

(active black smoker)
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Hydrothermal models of North Atlantic sites LM
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Status Norwegian eSMS P o g
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AkerBP Refs: Stenlgk (2022), Brekke (2022) i.e. NPD data release 2022 @ www.NPD.no




Status Norwegian FM crusts e Sl b
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Plume models for FM Nodules

RESEARCH ARTICLE

Advection-diffusion-settling of deep-sea mining sediment
plumes. Part 1: Midwater plumes

~ Raphael Ouillon'-* ®, Carlos Mujio: atthew H. Alford” and Thomas Peacock!

A Fundamentally different from flat
seabed Nodule plume models
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An in situ study of abyssal turbidity-current seﬁ'im::;_
plumes generated by a deep seabed pplymeta ic
ule mining preprototype collector vehicle
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AkerBP Movie on the next slide e




Plume models for FM Crusts
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Subbottom profile data: NPD data release 2022 @ www.NPD.no



Plume models for FM Crusts

- Study potential impact of seabed mining on the biosphere.

- What happens to reinjected debris.

- Quantify the amount of area affected and the locations.

- Test case: Norwegian sea mount, height=800m, extent=15km*15km.

- Flow resolved with 10m vertical resolution up to the surface and 5s time step.
LES turbulent model based on open-source OASIS Navier-Stokes solver.

« High quality custom mesh.

AkerBP Movie on the next 3 slides




Time: 0.0 hrs 10cm/s

Plume models for FM Crusts

| Time: 0.0 hrs

@

Controls on the global distribution of
contourite drifts: Insights from an eddy-
resolving ocean model
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Plume models for FM Crusts g
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* Inject at different depth for 10 hours, total run time 55 hours.

Sediment Crust debris

Characteristic settling velocity (mm/s) Characteristic setthng veloc1ty (mm/s)
Laboratory Adjusted to deep sea

% mass | experiments temperature % mass
oo v |1
__

20
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19

Particle size

Table 4. Characteristic distribution of floc sizes and setthng velocities.

Source: Spearman et al. 2020, Nature Scientific Reports
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r Time: 95,4 hus

P|U me mOdels for FM CrUStS Flow - Injection @1000m above seafloor

ONGOING ANALYSIS ) :

» Study potential impact of seabed mining on the biosphere.

T

Analyze thickness of particle graveyards.

* Need good control over injection depth and

* Pre and post mining monitoring/ sediment samples.

Need to know flow currents (magnitude, direction, type).
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Notes

= Deep sea minerals deposits (both eSMS and FM crusts) in Norwegian waters have high resource densities

= Very small areas (<< 1 kn?) needs to be mined to equal per capita use.
= Norway has an advanced offs hore industry, and a good working relations hip between authorities and industry.

= Mine-sites are small, but it is prudent not to harm the wider ocean with noise

or plumes.
= We are working on engineering, ocean modeling and data-aspects of the

environmental challenges.

= Algorithms can (assist) finding resources, if we know where to look.

= The area is huge!
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