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CCZ nodule resources surpass global land resources.

Manganese Nickel Cobalt

Million~metrictons Millionmetric tons Million metric tons

Source: Contained-metal inventory, not recoverable reserves; based on estimates in Mizell, K., Hein, J.R., Au, M., Gartman, A. (2022). Estimates of Metals Contained in Abyssal Manganese Nodules and
Ferromanganese Crusts in the Global Ocean Based on Regional Variations and Genetic Types of Nodules. In: Sharma, R. (eds) Perspectives on Deep-Sea Mining. Springer, Cham.
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Four critical metals for American re-industrialization.

Fasting
Northing iy 1147003

the U.S. critical minerals & materials lists.

Mn

Manganese
54.938

Aluminum alloys
Batteries

Bricks (colorant)
Catalysts

Ceramic glazes
Concrete additives
Fertilizers

Gasoline additives
Glass

L.ow-cost stainless steel
formulations

Paints and varnishes
Pesticides

Railroad tracks

Steel alloys

Welding rods

Window glass (green tint)

Source: Critical Materials List, U.S. Department of Energy, 2023

All four metals are.on
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Ni
Nickel
58.693

Alloy steel

Batteries

Boilers

Desalination plants
Electric generators

Gas turbines

Heat exchangers

Jet engines

Military hardware
Nuclear reactors

Oil rigs

Power grid'infrastructure
Propulsion systems
Solar panels

Stainless steel appliances
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Co

Cobalt

\ 58.933 /

Aircraft engines
Batteries

Carbide tools
Catalysts for petroleum
Ceramics & pigments
Dental prosthetics
Electric car batteries
Gas turbines

Hard metals
High-speed steels
Industrial magnets
Medical implants
Paints and varnishes
Solar panels
Superalloys

Tires
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Copper
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Air conditioners
Automobile radiators
Building wire
Circuit boards
Electric motors
Electrical switches
Heat exchangers
Microwaves

Piping (plumbing)
Power cables
Refrigerators
Roofing & guttering
Ship propellers
Solar panels
Telecom cables
Transformers
Water heaters
Wiring




Net imports of primary metal tonnage
as % of U.S. apparent consumption, 2025

All four metals on U.S. Critical Minerals Lis
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And potential solution to midstream steel dependence.

reliant on imports, ahead of proposed expansion.

Note: Silico-manganese imports (kt) Line weights reflect flow size; Source: International Manganese Institute, Market Research Report, April 2025.



\Video available at: https://www.youtube.com/watch?v=8gJLISBADEWU




MARINE MINERALS ADMINISTRATION
U.5. DEFARTMENT OF THE INTERIOR

EO 14285 Unleashing America's Offshore A A AU IS A S I e
Critical Minerals and Resources, April 2025
1 0+ American companies focused on offshore
minerals in the high seas & EEZ, including 4 public
companies ($TMC, $LMT, SOMEX / AOMC, $SEAS)
12 properties under NOAAlicense or ,.: -

ot i o hmiped
application . e g AR
1.6% billion resource estimate plus 200+ .1
million resource potential in TMC USA application areas ¢
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Bringing quality feedstock to the United States.

Copper developers Nickel developers
Contained copper resource, million tonnes Contained nickel resource, million tonnes
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Resolution Mesaba uWorld  Santa nison  NorthMet Nikolai Mesaba NorthMet Serpenti
el S NewRange  Hudbay  Ivanhoe : putlange Alaska NewRange NewRange 1.73% e
BHP Glencore/  Minerals  Electric Sencod Energy (Glencore! (Glencore/ Tamarack Bridge

s Minerals Teck) Tecky  Talon/RioTinto  Metals

Manganese developers _Cobalt developers
Contained manganese resource, million tonnes Contained cobalt resource, million tonnes
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Electric Alaska NewRange i Talon /
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Source: Standards compliant resource statements; companies’ press releases and websites.




1kg Ni in NiSO,-6H,0 (22% Ni) - Climate Change Impact by processing technology and location

70,00 68.51
I Best I worst g" 60.00
' § 50.00
E 3275
E 30.00 208
Ecoquant g :: 9.98 11.48 123 12.56
Nodules Nodules Sulfides Nodules
NORI-D NORI-D Canada NORI-D Limonite Saprolite Saprolite
Texas .!apan Norway Indonesia Indonesia-China Indonesia-dapan Indonesia-China
Impact Category Unit RKEF RKEF Smelting RKEF HPAL RKEF RKEF
Climate Change kg CO,eq 11.48 12.30 12.56 20.90 32.75
Freshwater + Terrestrial Acidification mol H+ eq 0.064 0.082 0.072 0.088 0.465
Eutrophication Freshwater kgPeq 0.004 0.004 0.026 0.008 0.032
Terrestrial Eutrophication mol N eq 0.05 0.088 0.055 0.104 0.381 0.433
Freshwater Ecotoxicity CTUe 50.0 -259.0 9.0 -252.0 383.0 57.8
Marine Eutrophication kg N eq 0.003 0.007 0.006 0.009 0.034 0.042
lonising Radiation kg U235eq 0.79 9.90 0.58 0.74 0.43
Photochemical Ozone kg NMVOCeq 0.02 0.03 0.03 0.04 0.13 0.16
Human Toxicity, Cancer Effects CTUh -3.11E-10 2.35E-10 6.69E-09 7.96E-10 2,63E-08
Human Toxicity, Non-Cancer Effects CTUh ' 9.45E-08 1.39E-07 1.32E-07 1.50E-06 7.10E-07
Particulate Matter Formation Disease incidence 4.60E-07 1.83E-06 6.34E-07 2.58E-06 6.94E-06
Ozone Depletion kg CFC-11eq 1.01E-07 9.43E-08 8.76E-08 1.34E-07 2.67E-07
Resource Use, Minerals+Metals kg Sb eq -2.09E-05 2.72E-04 -2.11E-05 1.93E-03 1.34E-04
Resource Use, Fossils MJ 142 379 148
Water Use m?® 2.1 48.0 2.3
Land Use Pts 17.7 345 15.6
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TMC Mn Silicate generated through pilot plant operations
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REFINING

AMMONIUM SULFATE
‘We select refining reagents that produce

ammuonium sulfate instead of waste. Ammonium
sulfate is a valuable fertilizer used in agriculture

=

The alloy produced from
smelted calcine material is
sulfidized and the iron content
is reduced by blowing

't

MANGANESE SILICATE
We generate a manganese silicate
that can be further processed to
silic janese for steelmaking, or
manganese sulfate for batteries

EMM
Electrolytic manganese metal is
used as an Inpul for steeimaking

SILICO-MANGANESE
Silico-manganese is widely used
as an input for steelmaking

COPPER CATHODE
Used in myriad energy and infrastructure
applications, as well as EV battery
and wiring

NICKEL METAL OR
SULFATE

COBALT METAL OR -
SULFATE pCAM
A powdered mixture of nickel, cobalt
and manganese that is a pre-cursor to
cathode active material for lithium-ion
batteries
P
MANGANESE SULFATE

A key input for next-generation
manganese-rich cathode chemistries
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Nodule City
Brownsville, Texas
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END MARKETS
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Kristin Hengstebeck
kristin@metals.co

Follow us
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