... in the ocean depths, there exist mines of zinc, iron,
silver and gold which would be quite easy to exploit.

- Jules Verne, 1870
Twenty Thousand Leagues Under the Sea
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Deep Sea Mining resurces

Seafloor Massive
Suphides (SMS)
e 4

Continenial plate marging
Distribution of cobalt crusts

Dccurences of manganese nodules

a Gccurences of black smokers = deeper than G000 m T

* Most promising areas for deep sea mining in the Pacific Ocean
and Indian Ocean.

» Many location around the world have yet to be explored
extensively.

* Some of the best deposits concentrated in ultra deep waters —
e.g. the Clarion Clipperton Zone in the Pacific Ocean at around
6000m water depth.
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UNCLOS —ISA e
International Seabed Authority
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The International Seabed Authority is an autonomous international organization established under the 1982 United Nations Convention on the
Law of the Sea (UNCLOS) and the 1994 Agreement relating to the Implementation of Part XI of the United Nations Convention on the Law of
the Sea. The Authority is the organization through which States Parties to the Convention shall, in accordance with the regime for the seabed
and ocean floor and subsoil thereof beyond the limits of national jurisdiction (the Area) established in Part XI and the Agreement, organize and
control activities in the Area, particularly with a view to administering the resources of the Area.

UNCLOS divides the ocean into different jurisdictional zones, three of which relevant to mineral development:

the Exclusive Economic Zone (EEZ) and the Continental Shelf, both of which fall under jurisdiction of the coastal state, and the seafloor
beyond these zones, which is known as the International Seabed Area (or simply” the Area”). That part, still covering nearly half of the
surface of the planet, is designated as the common heritage of mankind (CHM),

There are one hundred and sixty eight (168) members of the International Seabed Authority made up of 167 Member States, and the European
Union, the International Seabed Authority is mandated under the UN Convention on the Law of the Sea to organize, regulate and control all
mineral-related activities in the international seabed area for the benefit of mankind as a whole.

In so doing, ISA has the duty to ensure the effective protection of the marine environment from harmful effects that may arise from
deep-seabed related activities.
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http://www.un.org/Depts/los/convention_agreements/convention_overview_part_xi.htm

Strategic sourcing of minerals for energy
production & consumption

Electri Cars

Manganese
Nodules

Batteries

Polymetallic
Sulphides

Cobalt-rich
Crust
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Deep Sea Minerals distribution
Clarion Clipperton Zone

* Administration : International Seabed Authority

» Content : nodules made up of various elements.

» Subdivision :16 mining claims for approximately 1,000,000 square kilometres
» Conservation Areas : 9 areas, 160,000 square kilometres each

» Estimated contents : total amount of nodules exceeds 21 billions of tons (Bt) of
which:

about 5.95 Bt of Manganese
about 0.27 Bt of Nickel
about 0.23 Bt of Copper
about 0.05 Bt of Cobalt
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Deep Sea Minerals distribution
Clarion Clipperton Zone

180 00"W 1507070 140700

L Mexico
Exclusive Economic Zone

e 20nS |

arion Fra i

(o

Clarion-Clipperton Zone Exploration Areas for Polymetallic Nodules

| R 13 G aeuris haften und R e (BGH; 3 [ | trteiceanmetal (iOM; Bulgans. Cuba, Caech Repubiic, Hoiand Ruselan Fed | Slevakoa)
B Cook tslands Investment Corporation (CIIC; Cook islanda) Bl verowa Rescach and Explosation Lid (Kiribat)
 China Minmetats Corporation (China) Bl naur Ocean Resources (nc: (NORI Nauru)
B china Ccean Miners! ResotTces F oh and Deve i n (CoMARA; China) [l Ccean Minersl Singapone Pte Lid (O E)
] Deep Ocean Dy G ORD: apan) I Tonga Ofehons Mining Ltd {TOML; Tonga)
B Gicbal Sea Mineral Rescurces NV (GSR; Belgium) || UK Sesbed Resourses Ltd (UKSRL: UK}
g  Governmentof Republic of Kosa =3 x (Russian T 1
g" | st Frangais oe Rechancha pour FEXDIDIaNon o 13 Wer [IFREMER; France) 7] Resersng Areas =

‘Submussion ta the Commisian for the Limits of the Continental Shalf
| Aress of Envienmentsl Particular Interest (APEI)

& Incrnotions] Scabed Avibority 2018
o ©(February 2015

T 1 1 T T

" i
":I SAIPEM



Typical project schedule

A deep-sea mining project schedule typically envisages about ten years of R&D (pre-feasibility and
feasibility) and several years of construction and production ramp up before mining can start.
Concessions are expected to last 25- 30 years.

Today (2021) few
anitiative just

start
Timing
Seabed Surveying
6 years Studying Site Details
Exploration
4 vears Develop Mining & Processing Plan
y Determine Equipment Needs
Construction 3 years Purchase & Deploy Equipment
Mining & Process Operations
Operations 23 years (see next slide for details)
2 years Ramp Down Operations
v
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Offshore mining system overview
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A general representation of the system

Solwara 1, la premiére mine
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Excavation of subsea
resources

Transportation to surface
vessel

Dewatering of slurry &
transfer of solid material to
a transportation vessel
Delivery of ore to shore

Onshore ore storage

Onshore processing
(concentration of ore)

Export of ore concentrate
to market
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http://planete.gaia.free.fr/

Three main types of mineral deposits
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Environmental challenges

Deep ocean impacts and uses
a few examples. ..
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Possible environmental impacts

Production Support Vessel

Return pipes
{filvered water)

Slurry lift pump

Subsurface plumes
from return water
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FINCANTIERI and Saipem for Deep Sea Mining

» eFincantieri/Saipem are monitoring the DSM evolution to assess the
strategic relevance and the opportunities to take part in the Deep
Sea Mining exploitation, bringing engineering, technological and
operational expertise

e But the main FC/Saipem commitment remains the Environmental
Sustainability and Safety of people in Operations
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IN DEEP WATER
The emerging threat of deep seamining
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