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Questions and Considerations

e What is Deep Seabed
Mining

e US Executive Order /
Interest in DSM

e DSM and Alaska

e Unresolved Concerns

e State of Play
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DSM: Prospective Industry Targets 00

SULFIDES: Polymetallic sulfides (also known as seafloor

massive sulfides, or simple sulfides), found around hydrothermal
vent sites where mineral-laden fluids are expelled from
underwater geothermal activity, are abundant in copper, zinc,
gold, and silver.

CRUSTS Ferromanganese crusts (also known as cobalt-rich
crusts, or simply crusts), located on seamounts or
underwater mountains, consist of a slow accretion of metallic
oxides over several million years and contain cobalt,
manganese, nickel, tellurium, and various rare earth
elements.

NODULES (also known as polymetallic nodules or manganese
nodules), which are scattered across vast areas of the abyssal
plains and are rich in nickel, cobalt, manganese, and copper.

DSM has never occurred except in small scale tests
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DSM refers to the process of extracting minerals – including nickel, manganese, cobalt, copper, zinc, gold, tellurium, and antimony – from the seabed. (Near-shore sourcing of sand and minerals such as gold or diamonds is not considered DSM because of the vast difference in depth, distance from shore, technological readiness, and regulatory oversight.)


DSM Technology

Image credit: Amanda Dillon (graphic artist), image published in
Drazen et. al, Midwater ecosystems must be considered when
evaluating environmental risks of deep-sea mining.
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The less developed for sulfides, and even less so for crusts. Both methods are more difficult than nodule mining because the crusts are stuck to the seamounts and hydrothermal vents, and engineers struggle not to collect too much unwanted rock. Japan has been testing sulfide mining prototypes since 2017. SMD built full scale machines for sulfide mining in PNG, but full depth testing has been delayed due to bankruptcy and legal issues.  For crusts, Japan conducted the first-ever successful at-sea test of a seamount cobalt-rich crust mining system in 2020 on the Takuyo-Daigo Seamount within its EEZ and China has also conducted multiple in-situ collection experiments for crusts.  
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The US: “Unleashing America’s Offshore Critical Minerals and Resources”
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April 24, 2025 Executive Order

NOAA to expedite process for reviewing and issues DSM
exploration and commercial exploitation leases in ABNJ

e 10+ companies have applied or are applying

e The Metals Company, Inc. received a notice of “substantial
compliance” on their exploration/exploitation application (March
20206)

e Revised regulations (DSHMRA) to

BOEM to do the same on the US OCS

Completed “Area Identification” for American Samoa in January 2026 -
RFI issuedfor Guam / CNMI (closed January 12, 2026)

RFI issued for Alaska OCS (closes April 1, 2026)

Proposed revision to regulations (OCSLA) to streamline (comment
period closes April 27, 2026)
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~ Shifting Commercial Narrative: Green
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Federal Government-Wide Directive to

BOEM: proposed “revisions aim to foster industry
interest in OCS leasing and expedite the
responsible recovery of seabed minerals”;
removed requirement to notify adjacent state
Governors

USACE: evaluating nationwide permit for this
industry

BOEM Q12026: 3 days in American Samoa, 1 day
in Guam (based on best available info)
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In 2025, the Trump Administration issued an executive order promoting the development of DSM both domestically and internationally and charged the Bureau of Ocean Energy Management (BOEM) to begin “an expedited process for reviewing and approving permits for prospecting and granting leases for exploration, development, and production of seabed mineral resources within the United States Outer Continental Shelf under the Outer Continental Shelf Lands Act.”



BOEM Process (American Samoa Example)

BOEM Regulatory Pathway for OCS Mineral Leasing Offshore American Samoa . S .
il : Authorized Activities on a Lease and Additional Approvals

Authorized Activities on a Lease (30 CFR 582):
o Conduct Preliminary Activities (582.21(d))
o Perform batf_\ymetric, geological, geophysical, mapping, and other surveys to support development of a
comprehensive Delineation, Testing, or Mining Plan(s)
o Submit Plan(s) (582.21(b) and (c)) for Technical and Environmental Reviews and Receive BOEM Approval Prior to
Conducting Activities
o Plans include:

Request may Size sufficiently Conducted on areas Sale procedufes- Bidding mechanism,
include indications large to include for potential leasing lease stipulations, auction details, and
of interest potentially minable payments, and other terms and
in the leasing 0OCS mineral ore other terms and conditions
and/or specific bodies conditions
information and Published at least
comments Published 60 days 30 days prior to
prior to Leasing Lease Sale
Notice

erritorial Government and comr yer BGEMM”‘”GWW
EMNERG Y MANAGEMENT

* = Current Step in Process

O BOEM:=z.

EIS will be required for
mining



Presenter Notes
Presentation Notes





DSM and Alaska
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DSM and Fisheries

14th Meeting of the IATTC
Scientific Advisory Committee
PRESIDENTIAL ACTIONS

Agenda 6.8: Deep Sea Mining RESTORING AMERICAN !:,Otentia‘l
e SEAFOOD COMPETITIVENESS Interactions

between
Seafood industry joins chorus of groups de: pP-S€a mining
calling for halt to deep-sea mining plans ana :
== | tuna fisheries .y 202

Fishers and retailers say mining’s impact on tuna fishing in the
Pacific might be felt on supermarket shelves around the world

Physical habitat destruction: endemic species;

nurseries, feeding grounds

Sediment plumes (benthic, midwater, and surface) I Authors

which will spread up to 100s or 1000s of km - e
- carry toxins; clog gills, blind, deter, disorient & EEEE=—ts

Noise

Light

4 South Atlan iz Enwircnmantal Research institute, Stanley, Faliland islands

Prepared in collaboration with IATTC Observer, The Ocean Foundation
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Add newest human rights stuff.  


Figure 1: Categories of ecosystem services and deep-ocean examples of each

category. lllustrated by Stacey McCormack.
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A May 2023 study analyzed more than 100,000 records of animals in the an area targeted by DSM and found ~90% of species from the records were unknown to science. 
Plumes from DSM could travel hundreds or thousands of kilometers and affect the entire midwater food web, up to commercially important fish. 
Noise from DSM would affect many animals including those that use sonar for communication, including whales, which provide significant tourism revenue. 
Deep water corals are also at risk, as are marine genetic resources. 
Deep ocean nodules, seamounts, and vents provide habitat for animals in the deep ocean.





Human Rights, Indigenous Rights Holders, UCH

Relatora Especial de la ONU para el derecho humano al ambiente sano, ...
we UNDERWATER CULTURAL HERITAGE (UCH) AT RISK
Oceans 7. are fundamental for our planet @ specially for Indigenous Peoples %‘, , 49

ii Astrid Puentes Riafio (She/Her) - fij] - Following QTHE OCEAN FOUNDATION

and everyone that depends more directly from them. DEEP SEABED MINING WILL DESTROY UCH: 1 -,
SHIPWRECKS, HUMAN REMAINS, IMPORTANT CULTURAL PLA i

#Deepseabed mining risks to cause severe and irreversible damage to oceans,
including all biodiversity, and many essential contributions, even unknowns,

that oceans and deep seabed has, such as production of dark oxygen. TMC website (September 16, 2024): Nodule exploitation

also means no disruption to Indigenous communities

6 Michel Forst @ForstMichel - Mar 18
i Speaking at @Greenpeace during #1SBA2S to remind that

tions to do so from @ISBAHC
on @ISBAHQ SG to stop to stifling

LOURDES A. LEON GUERRERO ) JOSHUA E. TENORIO
] DT T GOVERNOR

GUAHAN
QFFICE OF THE GOVERNOR OF GUAM

FOR IMMEDIATE RELEASE—February 26, 2026

o Iﬂ . . 3 . .
THis is a messadefbMEmber States Tenorio to Feds: "We’re Not Interested in Being Guinea Pigs Out Here"
of the InternationSIiSBABed Authority

GovGuam leadership tells visiting Department of the Interior officials of Indigenous Voices Call For :l.
opposition to accelerated undersea mining plans in the Marianas a Ban on Deep Sea M inin 6 h—' ; by )
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American Samoa Governor places moratorium on seabed

mining
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DSM Feasibility Questions

TMC June 2025: Hidden Gem
engineering 21.6% complete; collection
system unfinalized and has not been

built at scale

Indohesia

Smart LARS
System Morphology

........... Modify, build & operate an offshore fleet.

size of the annual fleet required to recover one billion tonnes over 33 years.
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Impossible Metals:
Eureka IV has not
been built;
Imagines a fleet
constantly at seq,
and constantly in
motion

)

 Massive R&D for alternative (Che;clper & easier) materials:
EV batteries moving from cobalt & nickel

 Metals price fluctuations

e Criticisms of CAPEX and OPEX estimates - 64% of
~ hydrocarbon megaprojects face cost overruns with the
average overrun cost for oil and gas projects costing 51%
more than the expected budget (why could DSM fare
.| better?)

-+ Metals have never been extracted at commercial scale from
| the seabed

v6.2 TechnoEconModel - ©@ Copyright 2025, Impossible I'\:'Ieia-ls Inc. All rights reserved.
System:
Mode:

Optimize: A
Units Adjusted Selected B

i Technical Report Summary of Prefeasibility Study of
% NORI Area D, Clarion Clipperton Zone
B TMC the metals company Inc.

Vehicle Parameters
Vehicle_Harvest_Travel_Speed mis 0.043 0.043
Width m 2.430 2.430
Length m 2.590 2.590
Total_Collection_Weight_Dry Kg 12000 12000

[P o ™

AMC Project 0225054
30 July 2025
Effective Date: 4 August 2025



Presenter Notes
Presentation Notes
Front running DSM proponent The Metals Company (TMC) reports at full production it will bring up 1,300 tons of nodules an hour; in Fall 2022 it celebrated bringing up 3,000 tons over two months

TMC’s March 2021 investor presentation posits a delivery rate of 12.2 million tons of wet material each year.  This would require a truly massive operation,: 12.2 million tons a year is 33,000 tons a day, or 1,392 tons an hour, assuming operations continued 365 days a year, 24 hours a day. For reference, in Fall 2022, TMC brought up 3,000 tons of nodules (of the 4,500 tons it collected) during a two-month long collector test. For scale, a large tractor trailer (such as those found on the back of shipping trucks) holds 40 tons, so TMC is positing bringing up 34 tractor trailers worth of nodule material each hour without interruption every year. 

Patania Broken photo

Technical Readiness: most of us are familiar with the nodule spinner malfunction on the Hidden Gem and the broken umbilical on the Patania II.  DSM has been compared to offshore oil and gas, but oil springs up against gravity, while nodules must be lifted.  [Extraction of nodules would require a
completely different production method
from oil and gas production, which
relies on the release of pressure to raise
oil and gas to the surface. DSM for
nodules would require lifting a highly
abrasive and rocky substrate against
gravity using mining machines that
must travel over large areas
]
DSM would be vastly more expensive than terrestrial mining; although no roads will need to be built out, TMC reported in 2021 it would need 2.2 billion in capital expediture only for its offshore operations.  



N_orway: 4 year pause on DSM licenses; companies GROWING FINANCIAL RESISTANCETO
either bankrupt or “seeking other markets™ (Adepth)

| DEEP-SEA MINING FROM INSTITUTIONS
VNG atoteg oy . MANAGING €24 TRILLION IN ASSETS

e TMC stated on investor call Aug 2025 that will be
going after US funding and are confident about

receiving it
I ible Metal GLOBAL TIDE OF OPPOSITION TO DEEP-SEA MINING.
mpOSSI e etals BE THE NEXT COUNTRY TO SAY NO TO DEEP-SEA MINING.
* Requesting royalty free lease of OCS off of .
American Samoa, full rights to transfer that lease, e L B B 4 B
and guaranteed purchase of minerals by US B omes  oERREE e B s
™™ Chile 4= Sweden £= Greece C*’p’_“S COUNTRIES
government : . = o s SAYNOTO
s et R amcoms | DEEPISERMINING:
- ' itk fEy L oy
~ * Offering voluntary 1% royalty on profits to ; el e — L
i . g7 B France 21= United Kingdom
American Samoa = cemar B v
| . v

OUT OF OUR DEPTH
Mining the Ocean Floor in Papua New Guinea Deep-Sea Mining in

20 Pages . Posted: 24 Jan 2026 . Last revised: 17 Jan 2026

Financialization, Indi [genous Resistance and the Case of

merican Samoa
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PFS assumed 97% nickel recovery rate; 


A 2024 report assessing the economic viability of DSM highlights its unrealistic financial models, technological challenges, and poor market prospects. DSM has never been implemented at scale, and operational challenges in the deep sea—including extreme pressure, freezing temperatures, corrosive seawater, and limited light—jeopardize the efficiency of equipment. High operational, processing, and establishment costs pose a grave threat to profits.
 
The DSM industry has stated seabed minerals could provide essential raw materials for the green energy transition, particularly for electric vehicles (EVs). However, innovations in battery technology are reducing reliance on seabed minerals. The growth of Lithium Iron Phosphate (LFP) batteries, which do not require minerals targeted by DSM, has been rapid, capturing a significant portion of the global EV battery market. Additionally, investment in the circular economy is directing focus to recycling and reuse of existing materials.



Regulatory Certainty: You all know that – despite diligence and constructive work by many of the folks in this room -  the exploiation regulations are not complete and nothing is agreed until everything is agreed. Key outstanding issues that are directly relevant to the economics of DSM include: royalty rates, environmental performance guarantee, capital gains tax.

Reputational Confidence: You will be familiar with reporting in news outlets such as the New York times, the Los Angeles Times, Bloomberg, and other places regarding alleged improper conduct by potential seabed mining companies.  You may not know that the United States Securities Exchange Commission (which regulates all companies listed on the US stock exchange) investigated TMC.

A complaint filed on July 18, 2024 with the United States Securities and Exchange Commission alleges that TMC has failed to inform investors that the EV battery shift is occurring now, and is not a speculative risk.  In response to innovation, the DSM industry has begun to espouse broader, non-ESG applications for seabed minerals, including defense and infrastructure. However, the economics of DSM do not line up, and the financial and liability risks to investors remain, even for these non-sustainable applications.
 
The DSM regulatory environment is fraught with uncertainties, including unresolved royalty structures and overlapping jurisdictions. Potential contradictions between the ISA, flag states, sponsoring states, and adjacent coastal nations could lead to conflict, litigation, or required compliance with multiple regulatory regimes.
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