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Environmental Impacts of Polymetallic Nodule Collection:

What does the data tell us?
Prepared by TMC Environment Team
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Forward looking statement 
and cautionary information.

Nasdaq: TMC

This presentation contains forward looking statements within the meaning of the US Private Securities Litigation Reform Act of 1995 and 
other applicable securities laws. Forward looking statements include, but are not limited to, statements regarding expected 
environmental impacts, anticipated performance of mitigation measures, modeled outcomes of future or potential operations, anticipated 
recovery timelines, expected interactions with fisheries and marine ecosystems, anticipated regulatory processes and outcomes, and 
other statements that are not statements of historical fact. Words such as expect, believe, anticipate, intend, estimate, plan, may, will, 
could, should, and similar expressions are intended to identify forward looking statements.

These forward looking statements are based on current expectations, assumptions, estimates, interpretations, and modeling as of the 
date of this presentation. They involve known and unknown risks, uncertainties, and other factors that could cause actual results, 
impacts, or outcomes to differ materially from those expressed or implied by such statements. Actual outcomes may be affected by, 
among other things, changes in scientific understanding, environmental conditions, regulatory requirements, operational design, 
technological performance, stakeholder engagement, and the timing and results of regulatory reviews and approvals.

Certain information in this presentation is derived from peer reviewed scientific literature, publicly available studies, environmental 
modeling, and data generated by or on behalf of The Metals Company and its subsidiaries, including data from test programs, pilot trials, 
environmental surveys, and preliminary analyses. Some of this information reflects ongoing research, work in progress, or modeling 
based on limited temporal or spatial datasets, and has not yet been finalized, independently replicated, or subject to regulatory review or 
approval. Environmental data and interpretations may evolve as additional information becomes available.

Nothing in this presentation should be construed as a guarantee of future performance, environmental outcomes, or regulatory 
approvals. Readers are cautioned not to place undue reliance on forward looking statements. For a discussion of risks and uncertainties 
that could affect the company, please refer to The Metals Companyôs filings with the US Securities and Exchange Commission, including 
its most recent Annual Report on Form 10 K and subsequent filings, which are available at www.sec.gov.

The company undertakes no obligation to update or revise any forward looking statements, except as required by law.

http://www.sec.gov/
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*Combined estimates for Clarion-Clipperton Zone polymetallic nodules and Prime Crust Zone cobalt crusts

Source: USGS 2021 commodity summaries for terrestrial resources; James R. Hein, Kira Mizell, Andrea Koschinsky, Tracey A. Conrad, Deep-ocean mineral deposits as a source of critical metals for high- and green-technology 
applications: Comparison with land-based resources, Ore Geology Reviews, Volume 51, 2013, Pages 1-14, ISSN 0169-1368, doi.org/10.1016/j.oregeorev.2012.12.001 for CCZ nodules and PCZ crusts

Nickel
Million metric tons

Seafloor 
resources*

Other - 20

306

Indonesia - 

21Australia - 

20Brazil - 16Russia - 7
Cuba - 6

Philippines - 

6

95

Global land 

reserves

Cobalt
Million metric tons

Seafloor 
resources*

94

DRC 3.6
Australia 1.4

Cuba 0.5
Phi lippines 

0.3
Russia 0.3

Canada 0.2
Other 1.2

7.5

Global land 

reserves

Manganese
Million metric tons

Seafloor 
resources*

7,706

RSA 520

1,504

Global land 

reserves

Brazil 270
Australia 

230
Ukraine 140

Gabon 61
China 54

Other 229

Why explore the 
seafloor? Thatôs where 
most of the planetôs 
nickel, cobalt & 
manganese is.

Nasdaq: TMC
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Oceansðdespite 
covering a much 
larger area than 
landðhost much 
less life. 

Note: Ocean life is defined as marine life and deep-subsurface life 

but excluding 1.5GtC of life inside oceanic crusts as that life will not be impacted by  nodule collection operat ions.

Source: Bar-On et al, The Biomass Distribution on Earth, PNAS, June 2018, www.pnas.org/cgi/doi/10.1073/pnas.1711842115

3% 
of biomass lives 

in the ocean

97% 
of biomass lives 

on land

4 Nasdaq: TMC



5

0

145

255

169

170

174

253

226

83

115

175

210

25

45

70

249

50

0

Master Headline | Arial 32, Bold
Headline | Arial 21, Bold

BLUE SUBHEAD | Arial 18, Bold

Body Copy | Arial, 14

For Bullets use ï

Source Citations | Arial, 10

5

28% 
of ocean life

65% 
of ocean life

7% 
of ocean life

Note: Ocean life is defined as marine life and deep-subsurface life but excluding 1.5GtC of life inside oceanic crusts as that life will not be impacted by nodule collection operations.

Source: Bar-On et al, The Biomass Distribution on Earth, PNAS, June 2018, www.pnas.org/cgi/doi/10.1073/pnas.1711842115

Abyssal plain is a vast sedimentary seabed, oxic to 

2m. 

It has gentle depressions, troughs and ridges. There is 

intense pressure (5,700-8,500 psi) and no sound or 

light except the ones made by animals. This 

environment is food-poor and stable.

And the deeper you go, 
the less life you find.

Nasdaq: TMC
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800-2,500m depth

Seamounts

2-26 cm thick, rock-hard, metallic layers that precipitate 

on the flanks of submarine volcanoes

Growth: 1-5mm per million years

Integral part of the seafloor that requires hard-rock 

cutting to break the ore from the substrate

Abundant food supply due to nutrient-rich water 

upwelling from near-bottom currents

High frequency destination for tuna and sharks

10-100x biomass vs. Abyssal Plain

Source: World Ocean Review 2014; Bar-On et al, The Biomass Distribution on Earth, PNAS, June 2018, www.pnas.org/cgi/doi/10.1073/pnas.1711842115

1,000-4,000m depth

Hydrothermal vents

Tall chimney-like structures that form at hot 

vents where sulfide-enriched water flows out 

of the seabed, causing dissolved metals to 

bind into minute sulfide particles and sink as 

fine precipitants to the bottom 

Integral part of the seafloor that requires 

hard-rock cutting to break the ore from the 

substrate

Abundant food supplied by 

chemoautotrophic bacteria which exploit 

energy-rich chemical compounds from the 

vents

100x biomass vs. Abyssal Plain

28

Ni
Nickel
58.693

27

Co
Cobalt
58.933

25

Mn
Manganese

54.938

78

Pt
Platinum
195.084

79

Au
Gold

196.966

47

Ag
Silver

107.868

30

Zn
Zinc

65.38

29

Cu
Copper
63.546

Seafloor massive sulfidesCobalt crusts

ñDeep-sea miningò 
usually covers three 
types of resources. 

3,800-5,500m depth

The Abyssal Plains

2-30 cm diameter discrete rocks formed by dissolved metal compounds precipitating 

around a nucleus

Growth: 10-100mm per mil lion years  

Unattached to the seafloor

Can be col lected using gentle water  jets directed at nodules in parallel with the 

seafloor

Low-food, low-energy environment

10 grams of biomass / m 2

29

Cu
Copper
63.546

28

Ni
Nickel
58.693

27

Co
Cobalt
58.933

25

Mn
Manganese

54.938

Polymetallic nodules

6 Nasdaq: TMC
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Nasdaq: TMC

This is what a nodule 

field looks like. 
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41.8%

18%

8%

0.18%

1.30%

1.08%

29.20%

0.70%

Polymetallic: One 
new nodule project 
can replace three 
new mines on land.

Hydroxide

Mg, Na, Al, Si

Fe

29

Cu
Copper
63.546

28

Ni
Nickel
58.693

27

Co
Cobalt
58.933

25

Mn
Manganese

54.938

Dry nodule mass composition breakdown

Nasdaq: TMC
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Far offshore: 
far away from 
people and 
physical 
impacts on 
communities.

5
 d

a
y
s
 o

f 
s
a

ili
n

g

COMMERCIAL 

RECOVERY 

AREA

Commercial Recovery Area

Nasdaq: TMC

The distance between 

Commercial Recovery Area 

and selected territories
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Very deep:
an ecosystem with 
least lifeé

Source: Terrestrial biomass estimates from Houghton, R. A., and S. J. Goetz (2008), New satellites help quantify carbon sources and sinks, Eos Trans. AGU, 89(43), 417ï418, doi:10.1029/2008EO430001; oceanic biomass estimates generated by GPT-4 with 

prompts to review peer-reviewed literature including on Bar-On YM, Phillips R, Milo R. The biomass distribution on Earth. Proc Natl Acad Sci U S A. 2018 Jun 19;115(25):6506-6511. doi: 10.1073/pnas.1711842115. 

 -

 5.00

 10.00

 15.00

 20.00

 25.00

 30.00

 35.00

 40.00

 45.00

 50.00

Living biomass density by biome
Mean kg of contained carbon / m2

Nodules

TERRESTRIAL BIOMES
533 gigatons total (97%)

OCEANIC BIOMES
17.5 gigatons total (3%)

Nasdaq: TMC



11

0

145

255

169

170

174

253

226

83

115

175

210

25

45

70

249

50

0

Master Headline | Arial 32, Bold
Headline | Arial 21, Bold

BLUE SUBHEAD | Arial 18, Bold

Body Copy | Arial, 14

For Bullets use ï

Source Citations | Arial, 10

éand relatively 
low levels of 
biodiversity.

Source: Described species based on Dec 2022 IUCN Red List table; total species estimates based on Mora, C., Tittensor, D. P., Adl, S., Simpson, A. G., & Worm, B. (2011). How many species are there on Earth and in the ocean?. PLoS Biol, 9(8), e1001127.). 

Ballpark estimates for how described and total species break down by biome generated using Open AIôs GPT-4 based on review of sources that included peer-reviewed literature, WWF's Global Ecoregions, IUCN Red List, scientific literature, GBIF, field guides, and 

conservation organizations

 -

 500,000

 1,000,000

 1,500,000

 2,000,000

 2,500,000

 3,000,000

 3,500,000

Already described Total estimated

Species richness by biome
Estimated number of species, excluding microbial life

Nodules

TERRESTRIAL BIOMES
~1.8 million species described

~6.5 million species estimated

OCEANIC BIOMES
~0.4 million species described

~2.2 million species estimated

Nasdaq: TMC

https://nc.iucnredlist.org/redlist/content/attachment_files/2022-1_RL_Stats_Table_1a.pdf
https://doi.org/10.1371/journal.pbio.1001127
https://doi.org/10.1371/journal.pbio.1001127
https://doi.org/10.1371/journal.pbio.1001127
https://doi.org/10.1371/journal.pbio.1001127
https://doi.org/10.1371/journal.pbio.1001127
https://doi.org/10.1371/journal.pbio.1001127
https://doi.org/10.1371/journal.pbio.1001127
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Over more than a decade, weôve put together one 
of the largest deep -sea datasets ever compiled.

* Assuming the average length of a campaign to be 35-40 days, this represents over 4000 days.

Campaign 4E 

Campaign 5B

Campaign 5C

Campaign 5D

Campaign 5E

Campaign 7A 1&2

Campaign 7B 1&2

Campaign 7C

Campaign 5A

Campaign 4D

Campaign 8A

Campaign 8B

Nasdaq: TMC
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Working with the worldôs leading 

marine research organizations to 

gather over a petabyte of data.

Nasdaq: TMC
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This is what nodule collection 

looks like. 

Video available at: https://vimeo.com/653068330/7f4d928878?fl=tl&fe=ec

https://vimeo.com/851319010?share=copy
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INSERT SHORT VIDEO OF TEST MINING

Nasdaq: TMC

In 2022, we conducted the first 

collection system test in the 

CCZ since the 1970s. 

Video available at: https://www.youtube.com/watch?v=iydMJToa2iU

https://vimeo.com/851319010?share=copy
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But while the data weôve gathered over 
more than a decade show the impacts 
are minimal and manageable, media 
coverage paints a very different picture. 

Nasdaq: TMC
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Biodiversity loss

ñMining could lead to the 
extinction of species 
unknown to science.ò

Midwater plumes

ñMidwater plumes could 
travel over a 1,000 km and 
poison tuna fisheries.ò

Noise & light

ñNoise and light from 
operations could disrupt 

wildlife.ò

Habitat 
destruction

òMining could irreversibly 
destroy ancient deep-sea 

habitats.ò

Our EIS addresses six key concerns  and 
two extraordinary claims. .

Seafloor plumes

ñSeafloor plumes could 
travel 1,000s km from 

mining site.ò

Carbon 
sequestration

ñPlanetôs biggest carbon 
sink could be disturbed.ò

Dark oxygen

ñNodules produce oxygen 
through electrolysisò

Radioactivity

ñAlpha radiation from 
nodules is a health hazard.ò



18

Key Concern:

ñSeafloor plumes could spread 
10,000s km 2beyond mining sites.ò
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19

ñA turbidity current is a 

lateral, gravity-driven 

spreading of sediment-

laden water under its 

own weight away from 

the collector tracks 

and not a case of the 

sediment being 

passively carried away 

by the background 

ocean currentsò ï 

Thomas Peacock

Source: Peacock. T. The GSR Patania II Expedition: Technical Achievements & Scientific Learnings. Global Sea Mineral Resources. Internal Report. March 2023. 

Seafloor plumes:  evidence shows that 

the sediment forms a gravity -driven 

turbidity current that hugs the seafloor.

Video available at: https://www.youtube.com/watch?v=8gYJJjxY8g0

https://vimeo.com/851319010?share=copy
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20

Seafloor plumes:  successfully monitored 

during our pilot collection system test.
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© DHI

Good enough 
for drinking if it 

were freshwater

Good enough 
for swimming

Natural 
sedimentation

level

Seafloor plumes:  in -field observed data 

and modeling are contradicting prior 

speculation by opposition groups.

Video available at: https://vimeo.com/851319010/79c7c9ff18

https://vimeo.com/851319010?share=copy
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Distance from tracks, km

Redeposition of seafloor plumes by distance
Cumulative distribution based on DHI seafloor plume model developed for our first 
commercial project and validated based on in-field measurements from test mining

Seafloor plumes  will not 
travel 1,000s of km  ð most 
mass resettles within 1 km.

Near field
- Vast majority of sediment (>95%) resettles 

within 1 km of the collector tracks
- Mobilized sediment is a density-driven 

flow, redeposition is aided by flocculation

Far field
- Mobilized sediment is colloidal material 
that didnôt flocculate, redeposition is 
characterized by extremely low thickness 
(micron scale of thinner than human hair)

Nasdaq: TMC
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Seafloor plume  blanketing 
with high impact (>5mm) is 
limited to 100s of meters.  

Zones of Impact measured during test mining

ZONES OF IMPACT

High Impact
 >5mm

Moderate Impact
5-0.5mm

Influence
0.5-0.1mm

Nasdaq: TMC
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Seafloor plumes ô zones 
of impact (red and green) 
are constrained to 
several kms after 18 
months of operations.

Zones of Impact ð18 months of initial operations
DHI plume model for first commercial system, validated based on in-field measurements from test mining

Nasdaq: TMC

Proposed Initial 

Production Area: 
Impact Zones

Initial Production Area
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Seafloor plumes ô zones 
of impact (red and green) 
are constrained to 
several kms after 18 
months of operations.

Nasdaq: TMC

Full video: https://www.youtube.com/watch?v=f9Hi1ks5EyE
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Key Concern:

ñMidwater plumes could travel over a 
1,000 km and poison tuna fisheries.ò
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MSET.CL / 27

Midwater plumes:  Desktop 
modelling by NGOs based upon 
zero in -field data warned plumes 
could spread far and wide.
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MSET.CL / 28

Multiphase Sediment Plume Model

- Solid Phase:  Includes equations for 

specific sediment volume fractions

- Liquid Phase:  Consists of water and 

dissolved solids

- Incorporates Earth's rotation effects

- Includes ocean stratification

- Accounts for ocean currents, 

temperature, and salinity, using our 

empirical data and General Ocean 

Global Models

- All models have been validated using 

field data from test mining and exhibit 

high levels of fidelity

We modelled midwater plumes 
based upon actual test mining 
data using a multiphase model.

Nasdaq: TMC
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MSET.CL / 29

Midwater plumes:  
Hereôs what the 
sediment and 
seawater looks like 
as it leaves the 
return outlet. 

Nasdaq: TMC
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Midwater plumes:  disks 
attached to the return 
outlet accelerate dilution.

Full video: https://vimeo.com/1030680362/c7e06524af
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