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Deep-seabed mining as a nascent industry

Drivers:

The increasing need for minerals to enable the

- green shift (clean energy technology)

B Decrease of mineral resources on land

B The need to reduce impact of terrestrial mining
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Polymetallic nodules on

abyssal plains
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Areas beyond national JLMlctlon*- .

L

seabed mining and the effective protection of 10 ai?‘?;
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contract areas
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Areas beyond national }

ISBA/27/C/ITIWG/ENV/CRP.1
8 February 2022

English only
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Current status: F L)

- Council session, part |
‘ Kingston, 21 March-1 April 2022

Item 11 of the provisional agenda*

D raﬂ exp I O itat i O n reg u Iat i O n S an d d raﬁ . % Draft regulations on exploitation of mineral resources in the Area
StandaLdS and g U |de| | nes u nder d |SCUSS|On . | : Draft regulations on exploitation of mineral resources in the Area

' — - Parts IV and VI and related Annexes
. ‘ , oge L] . L] .
ls Prepared by the Facilitator, Ms. Raijeli Taga (Fiji), of the Informal Working Group on the
protection and preservation of the marine environment

Regional Environmental IManagemen
(REMPs) under development ‘

' Twenty-seventh session
- Council session, part I
EL) \ Kingston, 21 March—1 April 2022
- N Item 11 of the provisional agenda*™

Nauru’s trigger of the 2-year rule nay. Sty :,;- Drat reglaions on expotation of miners resource
5 v OptIOn Of reg UE : Draft guidelines for the establishment of baseline

environmental data

Prepared by the Legal and Technical Commission

Twenty-seventh session

Council session, part I

Kingston, 21 March—1 April 2022

Item 11 of the provisional agenda*

Draft regulations on exploitation of mineral resources
in the Area

Draft guidelines for the preparation of Environmental
Management and Monitoring Plans

Prepared by the Legal and Technical Commission



Areas within national jurisdiction
thg Case of Norway

NORSK LOVTIDEND

Avd. I Lover og sentrale forskrifter mv.

1 4 € T e A : N € Utgitt i henhold til lov 19. juni 1969 nr. 53.
em‘ered into force on 1 st | . & .
e W .‘0 3 ~‘6J- T+ v ’ R LR < :\il> . 3 Kunngjort 22. mars 2019 kl. 15.15 PDF-versjon 22. mars 2019
: :: Ho O b i 4 SACUE o, 22032019 nr. 7

Lov om mineralvirksomhet pa kontinentalsokkelen (havbunnsmineralloven)

th e N O rweg | an CO nt | n e nt al S el - ¥ Prop.106 L (2017-2018), Innst.150 L (2018-2019), Lovvedtak 39 (2018-2019). Stortingets fgrste og andre gangs behandling hhy.

12. 0g 19. februar 2019. Fremmet av Olje- og energidepartementet.

a Relatmg to mineral act|V|

- _ - . .' . = - . f i ' B 1 Lov 21. juni 1963 nr. 12 om vitenskapelig utforskning og undersgkelse etter og utnyttelse av andre

% G - - v undersjgiske naturforekomster enn petroleumsforekomster.

B Establishes principles for minéral exp|0|t tldn m‘agreement W|th
enVIFOnmental eCOnOmlC and SO Ietal g aIS Rk . -N 7y X ) P Kapittel 1. Innledende bestemmelser

2 Lov 21. juni 1985 nr. 83 om ansvarlige selskaper og kommandittselskaper (Selskapsloven).

3 Lov 19. juni 2009 nr. 101 om erverv og utvinning av mineralressurser (mineralloven).

'l i e -
% ..“ § 1-1. Lovens formal
- 3 . et . _ ’ Denne loven skal legge til rette for undersgkelse og utvinning av mineralforekomster pa
y kontinentalsokkelen i samsvar med samfunnsmessige malsettinger, slik at hensynet til verdiskaping, miljg,
. De te r I n eS th e d I ffe re n t h ases ,O C t IV] t f ' T, N ; sikkerhet ved virksomheten, gvrig n@ringsvirksomhet og andre interesser blir ivaretatt.
p y » ~ e — § 1-2. Lovens saklige virkeomrade

opening / production license / pro iction plan / cessation” = - o4 L e e S s ain i e o

I . 2 ' Loven gjelder ikke for vitenskapelig forskning pa undersjgiske mineralforekomster.

e e £ g % . y Kongen kan gi forskrift om lovens anvendelse pa marine arter, planter og genetisk materiale som tas opp
; = som ledd i aktiviteter omfattet av fgrste ledd.

-~y

Loven gjelder med de begrensningene som fglger av overenskomster med fremmede stater eller
folkeretten for gvrig.

§ 1-3. Lovens geografiske virkeomrade

; - -
. : \ . AN Loven gjelder for mineralforekomster i Norges indre farvann, Norges sjgterritorium og pa norsk
. : ale ) kontinentalsokkel.
- — . a o 5 ’ -
= Med sjgterritoriet menes havomradet fra grunnlinjene ut til tolv nautiske mil som opprettet i medhold av
’ - lov 27. juni 2003 nr. 57 om Norges territorialfarvann og tilstgtende sone. Indre farvann omfatter
\ L
g P e e ~a e -
T ' For ev. rettelser se nederst i den elektroniske versjonen: https://lovdata.no/LTI/1ov/2019-03-22-7
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Areas W|th|n national Jurlsdlctlon
the Cas of Norway.

Outer limit of continental shelf/

D ~ S " agreed delimitation line
\ / - . » . 5 | . . .
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Areas within national jurisdiction i VP4 Midtatiantisk yge

o 1 Jan Mayen-ryggen, BT1
the Case Of Norvvay : TR Fb. 243 Jan Mayen-bruddsonen, BT2
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. Areas within natlonal Jurlsdlctlon
the Case of Norvvay

OLJE- OG ENERGIDEPARTEMENTET

- I

Hegringsdokument

Apningsprosess for undersgkelse og utvinning av
havbunnsmineraler pa norsk kontinentalsokkel

Forslag til program for konsekvensutredning etter havbunnsmineralloven

12. januar 2021




- Areas within natlonal Jurlsdlctlon
the case of Norvvay P

FAGUTREDNING MINERALRESSURSER | NORSKEHAVET
LANDSKAPSTREKK, NATURTYPER OG BENTISKE @KOSYSTEMER

SENTER FOR DYPHAVSFORSKNING
UNIVERSITETET | BERGEN

. ’ . _ L R L RS : L . )
BaC kg rOU nd‘ re po rts ‘ ' ‘ ' \ e AT . Y. : Rolf B. Pedersen?, Bernt Rydland Olsen?,
_ . bk ot | . ‘ ; we MR ) R Thibaut Barreyre?, Anders Bjerga?!, Alden
- i a » ' - : Denny?!, Mari Heggernes Eilertsen?, llker

" ’ p ~ oI e . 2 ke Fer3, Haflidi Haflidason?, Jon Thomassen
I I . ' S 2 L A< S Hestetun®, Steffen Jgrgensen?, Pedro A.
Seaﬂoor enVIronment (UIB) ') ' o Y . ) Y oy ' 8 Ribeiro?, Ida Helene Steen?, Havard
A ‘ Stubseid?, Anne Helene S. Tandberg?,

Pelagic ecosystems (IMR) =~ <A ESEsg B 8 e e ingunn Thorseth’
Seabirds (NP) . el N LT T AL, i

2) Senter for dyphavsforskning,

4) Universitetsmuseet i Bergen

TeChnOIOgy (DnV/NTNU - L . | | : 3 b ’ ‘ “ 2; :gisgslenpéVestlandet
Shipping (KV) Wil | e g

- I - ) [ .' ' . L - r , bl < Institutt for biovitenskap, UiB
Fisheries (Fdir) T : o * e ¥ 4 O 3) Geofysik nstiutt, U

INNHOLD

Forord
Sammendrag

Del I:
Landskapstrekk og
naturtyper

Del Il:
Bentiske gkosystemer

Appendiks I:
Bunnkart og gradientkart
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Proposed

program Investigation Reporting

Knowledge status
Development EIA development

Tender for Environmental
Impact Assessment

Decision Studies

Public consultation
Public consultation

Conducting studies

Decision

Opening of the
Norwegian
continental shelf for
exploration activities
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Citizens of dey ey, WEF (2022). Decision-making on
. % deep-sea mineral stewardship: a
supply-chain perspective

developing countries
from ISA revenue
sharing scheme

and communities with
deep-sea minerals in
national jurisdictions

More widespread

uptake of technologies
New revenue for decarbonization
flows from taxes, and sustainable

royalties and
beneftt sharing development

Low carbon tech
more economically
viable

Existing high-cost
land-based mines
less commercially
viable

flows from

land-based
mining
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Supply increase Reduced commercial
Potential of metals valued  ncontives to explore
ffects for decarbonization fdora new mineral
ene
tson Lower community

resulting from and environmental
deep-sea impacts from
mineral Reduced land-based mineral
= commercial exploitation
exploitation - incentives to
"' consume less and
- recycle more Reduced
s momentum for
i the transition to
circularity
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Removal of sea-floor
material, generation
of sediment plumes
and noise
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Lost scientific
and social value
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Disruption to

ecosystems Cultural and
spiritual impacts
for communities

Release of
contaminants into .
ocean waters
Impacts on deep-sea
climate regulation

Health impacts
through the food chain

Scale of effect has low
predictability

Scale of effect has moderate
predictability

Scale of effect has high
predictability

Affected stakeholder group

Affected societal goal

Note: designed by TDi
Sustainability’
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o o Knowledge needs:

200m

B Detailed characterisation of the natural
environment - baseline

B Quantification of potential mining impacts

B Development of effective monitoring and
mitigation strategies
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Oceanography ~ Community structure
Seabed features Ecology

Specigs interactions
Troffﬁic ecology
Adaptation

Abiotic drivers
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ironmental baseline

Oceanography Community structure
Seabed features Ecology
Connectivity

and mean HYCOM velocity at 3500 m

i Y Population genetics

" APEI-6©

15
14
13
12

11 :

Taboada et al, (2018)

-124 -122 -120

10

Relative migration analysis

APEI-6 @
.UK 1A

ilter threshold = 0.79

I1:OE)O()ﬂE)oo’?stlr(e::ps0 . 0.76

Nm method . UK-1B
OMS-1A




Oceanography ~  Community structure
Sez bed features Ecology

: Connectivity
Biogeography
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Oceanography Community structure
Se;bed features Ecology

R Connectivity
Biogeography

Ecosystem functions
and services

#J

, / | A x
WW«/V\mw/v\wvv’/VA\f\ww%w/\ﬂwww W,

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

Summer Autumn Winter Spring Summer .
2016 2017 2



Potential impacts

Habitat removal

Sediment plumes

Noise, light (machinery)

Cumulative impacts (multiple sources)

Image courtesy of Prof. Phil Weaver
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.Habitat removal

Sedlment plumes
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Cumula’uve impacts (multlple sources)
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plume thickness
~100 m

CH4/CO2
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‘Management and monitoring
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pressure gauge, DPU,
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Key Scientific Gaps

Topic Sub-Topic

High-resolution bathymetry

Oceanographic setting (e.g., currents,

oxygen minimum zones, temperature,

turbulence levels, sound, suspended
particles)

Abiotic

Seabed properties (e.g., sediment
characteristics, oxygen penetration,
redox zonation, metal reactivity)

Natural disturbance regimes

Environmental Species taxonomy

Baselines _ o
Trophic relationships

Life histories (e.g., age of maturity,
longevity, reproduction, fecundity)

Biotic* Spatial variability
Temporal variability

Connectivity (e.g., dispersal mechanisms,
species ranges, source/sink populations)

Ecosystem functions and services
Removal of resources
Plumes
Impacts Contaminant release and toxicity
Noise, vibration and light

Deep-Seabed
Mining

Cumulative impacts
| Resilience
Environmental goals and objectives
Management

Survey and monitoring criteria

Effectiveness of mitigation strategies

Nodules

n
D

Location

. Clarion-Clipperton Zone

. Central Indian Ocean Basin

. West Pacific

. Mid-Atlantic Ridge

. Indian Ocean Ridges

. West Pacific Prime Crust Zone
. South Atlantic Rio Grande Rise

Knowledge

5 Scientific knowledge enables evidence-based
management

Few gaps in scientific knowledge for evidence-based
management remain

Scientific knowledge gaps for evidence-based
management dominate

There is no or next to no scientific knowledge to enable
evidence-based management

Habitat

Cobalt-rich
Ferromanganese
Crusts

Active Inactive
Sulfides Sulfides

H

-

e
AN EEERCOE

Key scientific gaps in license areas managed by the ISA (Amon et al. (2022).




Norwegian Sea

PROCESSES

PATTERN

Biogeography Connectivity

BASIC KNOWLEDGE

: L . pecies
Sampling Biodiversity

Modified from: Olsen et al. (2021). Expert assessment on mineral resources
in the Norwegian Sea, Part 2: benthic ecosystems. University of Bergen.

Poor
Insufficient




Summary

Seabed minerals co-occur with fragile
deep-sea ecosystems

Science gaps prevent effective environmental
management of deep-seabed mining

Closing those gaps will require
considerable research effort and time

o
ATR T
NOL i

Collaboration among stakeholders is crucial = =~
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Eco-Safe Ridge Mining project

ecosafe.w.uib.no

Addressing knowledge gaps about benthic
deep-sea ecosystems in Norwegian waters

WP7 Dissemination
and communication

Public, stakeholders, authorities

WP1 WP2
Benthic communities Ecosystem functioning

Biodiversity, habitat mapping Sensors, in-situ experiments

WP3 WP4

Connectivity Plume dispersal

Genetics, dispersal modeling Observatory, sensors, modeling

WP5 WP6
Ecotoxicology Environmental risk
Laboratory experiments Framework, analysis




