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Development of Environmental
Threshold Values

Stakeholder Engagement Webinar

‘ on the Report of the Intersessional Expert Group

- The meeting will start shortly
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Housekeeping

Microphones and Use Q&A at any time; The session will last 90 The webinar will be
cameras are off for the minutes and is held in recorded for
whole session. English. documentation and
promotional purposes.

Include name and
organization



Webinar Scope and Objectives

Provide stakeholders with an overview of the report and its key findings

Clarify the scope and methodology of the proposed framework for threshold development

Encourage informed and constructive participation in the consultation process

Provide guidance on how stakeholders can prepare and submit comments

Foster transparency and inclusive engagement across ISA Member States and other stakeholders of
the Authority




Webinar Format

The event is designed as an orientation and clarification session,
not a forum for negotiation or detailed technical debate.

Detailed or substantive comments should be submitted
via the formal consultation process by 2 November 2026
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Council Decision ISBA/27/C/42

Requested threshold values for main pressures

Turbidity and settling of Underwater noise and light

Toxicity

resuspended sediments pollution

A4

Requested "binding environmental threshold values, including early warning thresholds
.... iIncluding the maximum level of harm that can be considered acceptable"

N

Establishment of an intersessional expert group (IEG)




|[EG Report: Scope

|dentifies a
Describes the current methodological
state of scientific framework for
knowledge and developing
regulatory practices environmental
thresholds

Highlights key
uncertainties,
knowledge gaps and
future research
priorities

o

Polymetallic

Nodules Existing concepts
of mining plan and

tested technology
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Pressure and Impact Gradients

Whole ecosystem
Low impact

Medium impact
Pressures are the forces or influences exerted by
mining that affect the survival, health or behavior
of organisms within an ecosystem

High impact

Pressure may impact
only a small area of the
ecosystem

How these pressures will impact an ecosystem depends on
the the local environment, the type of disturbance, over how
large an area, for how long etc.

Effective management needs to understand
both pressures and impacts

Pressure may impact
over a larger area of the
ecosystem



Zone-of-Impact Model

Use of Zone of Impacts is a
common concept Iin
environmental management

It refers to spatially defined areas
around a source of disturbance,
each characterized by varying
degrees of environmental change
along a gradient.

SEevere =

Severity of
impact

no impact

Outer bofmdary
of the ZoMI

A Xodalrzi Zone of Medium

Impact

Impact

H

Distance from source

Zone of Influence

>

Outer bomjndary
of the Zol




Ecological Reference Points (ERPs)

-

Are metrics or measures to indicate the
status or health of the ecosystem (e.g., %
original population, % animals affected)

\_

-

Define and delimit the areas of different
Impact identified in the Zone of Impact
model

g

[

When assessed for a particular mineral
resource environment and operation, can
help determine ecological thresholds and

development of management actions
N\

\

But the science alone
cannot define the
actions taken at
these reference
points and
hence turn them into
thresholds -
economic, societal,
and political
considerations are
necessary
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TOXi C i ty Dissol etals

Two exposure pathways
= Seabed disturbance plume from collector
= Discharge plume from surface vessel

Particle-associated metals

Biological receptors
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Physical (particles) and chemical (metals) stressors act together — integrated assessment



Plume data: limited enrichment of dissolved metals
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AsS Cd Co* Cu Fe* Mn* Ni Pb* V Zn

B Baseline: bottom water (n = 5-27) B Plume: collector test 2021 (n = 4) * Baseline shown as mean + SD

Source: IEG report, Table 2 - Baseline: bottom water, BGR, GSR and NORI contract areas - Plume: Patania Il collector test 2021 (2 days, < 0.037 km?) - Highlighted: Fe, Mn,
Co (enrichment reported) - As: no plume data

Higher concentration # proven toxicity — combine chemistry with biological effect data




Interim approaches to ecological reference points (ERPs)

|EG agreed: site- and operation-specific bulk toxicity (elutriate) tests = basis for ERPs and monitoring

1 - Water quality guidelines (e.g. ANZG)
99 % protection — outer limit of Zol - 80 % — ZoMI
+ Internationally established, effect-based

— Derived for coastal species; CCZ pore-water Cu baseline > 80 % value

2 - Background-based: Mean + n x SD
n=e.g.1/2/3 — zone transitions (illustrative)
+ CCZ-specific, objective, reproducible

— No effect data; “n” not constrained; steps may fall below analytical resolution

20 .
Species

e Sensitivity
Distribution

0.6 -

0.4

0.2+

0.0 HC5/PC95

Potential % of species affected

| | | l | | | |
107 0% el w1eEt -I02 “10* 102> 10°

Contaminant concentration
Figure: Schmidt et al. (2025) - HC5/PC95 = 95 % of species protected



Three key uncertainties and research priorities

Evidence so far: only three published studies with abyssal fauna

Abyssal species Deep-sea conditions Standardised methods
Toxicity data for nodule-field How pressure, temperature, Agreed protocols for baselines,
fauna, including chronic and oxygen and pH modify metal toxicity tests and data reporting
sublethal effects behaviour and toxicity

Consultation: new data and views on the two interim approaches are welcome



Turbidity

Plume

Previous studies have revealed:

Turbidity

Settling of
resuspended
sediment

- Turbidity and settling affect the composition and abundance of benthic organisms.
- Adverse effects on organisms that feed on suspended and deposited matter,
including deterioration of the feeding environment, clogging of oral apparatus, tissue
loss and damage, decreased reproductive rates, and reduced respiration.

(*) ISBA/25/LTC/6/Rev3



Key aspects addressed by IEG:

« Data from turbidity meters, transmissometers, sediment traps etc...

* |n situ experiments (benthic impact experiment), laboratory experiments, shallow water studies,
results of collector tests, other industry results



Key aspects addressed by IEG:

* Physico-chemical indicators (e.g. SCOC, TOC);
 Biological indicators (e.g. abundance changes, ecological function).

* Equipment and sensor accuracy;
* Experiments based on deep-sea taxa;
» Applicability of shallow water results.



lllustration of results application

SSD for deep-sea corals and sponges
(meta-analysis)

Translation to Zone of Impact

1.0

0.8

0.6

0.4

Individuals affected (%)

0.01 0.10 1.00 10 100 1000

10000

Suspended sediment concentration (mg/I)

Medium Impact

Zone of Influence

May cause total
mortality, change

In community/ecosy
stem, irreversable

Z mg/l

Causes levels of
mortality, locally sig
nificant

Moderate Y mg/l

Causes levels of
stress, behaviour,
low mortality

Minor Xmg/l

Natural levels, some
stress behaviour
Natural levels

Slight Background +V mg/l)

Insignificant Background



Mining support
| R vessel

Underwater Noise

Known / repurposed components:
mining vessels, surface support

« Extensive research into impacts of noise on marine

mammals, fishes and turtles |
» Set of hearing group specific reference points available e epuons
that delineate permanent and temporary injury for marine D

mammals

* Basic understanding of ambient noise as end of zone of
IniSE«E

1I
i

© H. Gheerardyn



MARINE MAMMAL PROTECTION

Marine Mammal Acoustic Technical Guidance & Other
Acoustic Tools

NMFS Acoustic Thresholds, Tools, and Technical Guidance

National

Underwater Noise

NMFS Acoustic Thresholds and Tools Acoustic Thresholds

NMFS 2024 Updated Technical

Guidance (AUD INJ/TTS) Summary of Marine Mammal Protection Act Acoustic Thresholds (PDF, 7 pages)

Purpose of the Updated Technical

i ages
Guidance Rages)

. © **Note: Updated sea turtle criteria (September 2025)** - Updated sea turtle criteria
Review Process for 2024 Updated
Technical Guidance
2024 Revision to Technical Guidance for Assessing the Effects of Anthropogenic Sound on

Marine Mammal Hearing (PDF, 193 pages)
° 2024

Previous Versions of Technical
Guidance (PTS/TTS)

Revised Technical Guidance (2(
2016 Technical Guidance Tools

* Multi-Species Pile Driving Calculator
o **Note: Updated calculator based on updated sea turtle criteria (Septemb:

* Kk
* *
* *
*

*oge ko

European

« Regulatory practice in diverse jurisdictions and across
mu|t|p|e industrial sectors JRC SCIENTIFIC AND POLICY REPORTS

* These could be used as a starting point for DSM Underwater Noise in Eufopean Seas

Part I: Executive Summary

m a n a ge m e nt A guidance document within the

Common Implementat
Strategy for the Marine
Strategy Framework Directive

Monitoring Guidance for

MSFD Technical Sub
MEPC.1/Circ.906/Rev.1

Underwater Noise 15 November 2024

2014 REVISED GUIDELINES FOR THE REDUCTION OF UNDERWATER RADIATED NOISE
FROM SHIPPING TO ADDRESS ADVERSE IMPACTS ON MARINE LIFE

ik
n and Equipm = . approved th
tion of und o) ipping to address adverse impacts on

n (3o 7 July 2023),
sive revision of the Gu > Su ee on Ship Design and
at its ninth session (2: view to inci
awareness, uptake and implementation, approved the Rewised i
underwater radiated noise from shipping to address adverse impacts on marine life
Circ.906).

The Marine Environment Protection Committee, at its eighty-second

n (30 September to 4 October 2024), having considered draft amendments prepared by

Committee on Ship Design and Construction (SDC), at its tenth ion

to 26 January 2024), pertaining to the inclusion of the underwater radiated noise (URN)

planning reference chart, approved the annexed Revised guidelines for the reduction of

underwater radiated noise from shipping to address adverse impacts on marine life (Revised
Guidelines)

Member States are invited to use the annexed Revised Guidelines with the aim of
lerwater radiated noise fi ships al i

Member States and international organizations are also invited to submit information,
nd recommendatiol ased on the practical experience gained
tion of these s to the Ma Environment Protection

d Guidelines will take effect on 1 December 2024.

This circular revokes MEPC.1/Circ 906.

NAVIGATING
v THE FUTURE




Underwater Noise

Novel components:
vertical transport system, seabed collector

Little research in impacts of noise in midwater and at
seabed, particularly for invertebrates

Very little / no regulatory practice available for
consideration as a starting point

No reference points available that aid in delineation
of zones of impact, particularly for invertebrates

Mining support
| R vessel
. N

I

Riser system
with pumps

vehicle

oo

'
I Remotely
operated

Return plume

» ¢ »
- '..’ . - polym
. »

- - - -




Light Pollution

is potentially different in spectral makeup and occurs in high intensity
or from unnatural source locations at odd times

Navigation and signalling, safety, equipment Lightipg t.he areaoof min!ng
operation, emergency operations /monitoring, vehicle maintenance

COLREGS: types and configurations of
lighting for navigation and safety

Int’l Commission on lllumination:
Chromaticity of navigation lights
National guidelines: Minimum luminous
Intensity

Imagery, collector maintenance



Light Pollution

Behavioral changes in marine organisms,
often related to timing and rhythms:

e predation patterns

* spawning synchronization

* inhibition of vertical migration
patterns

* changes in life history traits

* masking of navigational cues (e.g. for
seabirds and sea turtles)

T,
¥

l
T

Distance from artificial light source

S —

24 hours Lunar cycle (28 days)

Ludvigsen et al (2018): light from both a large research vessel
and headlamps on a small open vessel induces an avoidance
response in the pelagic community down to >80m depth




Light Pollution

Davies et al (2020) developed an indicative value of
0.1uW m-2 s-1 white light as biologically significant
marine light pollution

© Edith Widder

S

Critical depth (Zc) to which biologically detectable light
can penetrate the water column for the global coastal
ocean

S

) 4

Concept easily translates to distance horizontally from
a seabed mining operation
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General Remarks

4 )
The |IEG proposes a standardized Zone of Impact and Ecological Reference Points

approach as a framework that best supports a science-based path towards the

\development of environmental thresholds. Y

N

The approach integrates the impact on the environment with the level of pressures

expected from deep sea mining, in a manner already tested and used in other
industries.
\




General Remarks

[The |EG report presents a coherent methodology for future elaboration of thresholds. J

4 I
Key limitations, such as indicator development, consideration of other mineral resources

and cumulative effects, help outline a continued work plan towards meeting the request

from Council.
\ J

/
Applying this approach to create thresholds will require cooperation with contractors

and scientific community to increase data, and data confidence, as well as economic,

political and societal input.
N Y
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Consultation Process

International Seabed Authority

3 August to 2 November 2026 Development of

environmental threshold

values

Report of the Intersessional Expert Group (IEG)

> Link to IEG report

» Link to template for submissions

> Link to supplementary information (not for
consultation)

Consultation webpage:


https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/
https://isa.org.jm/protection-of-the-marine-environment/environment-thresholds/

Consultation Template

Stakeholder Consultation on the Report of the Intersessional Expert Group (IEG) on the Development of Environmental Threshold Values Ta bS

Flease ensure that you are reviewing the file avalaible on this link:b Jorg.jmidprotection-of-the-marine-environmentfenyironment-thres
How to submit your

comments? Comments should be submitted by email bo ozer@iza.orgjm using this template. Please include the subject line: “Stakeholder Consultation — IEG Report on Environmental Threshold

et ot verien 1.Instructions

Please provide information about the person ible f brnitting the 2 If responding on behalf of a member State or organization please indicate the
name of the State or organization. Fle -eholder gr izt f r arganization or select the option "Member of the public”

i personal capacity, Figlds marked with [T A B . T - N S > submiting comments 2 ° CO m m e ntS

Instructions ase = it one o ik Pt Fo For e ach :tion of the [EG report you are reviewing i cyen if Liple ro Lain comments For the zame section.

e R g s o 3.Example
g 4.0Options

, and enter

‘with the abo Eake o colraged ko ider the fo uiding questions For general comments:
Ezplanatory Notes = 194 aq q
i i ones of Impact clearly described in the [EG report? And are there improvements to be considered for iks appropriate us
ziderations For spatial and temporal scale and mining technologi And could this approach consider other

ould support the application of the zone of impact approach, such as new sensors [e.q. f afloor wibration], studies

e e o s T — Submit to: oser@isa.org.jm

Select a group
of stakeholders
from the list

Sections of the IEGreport [from page (start) [from line (start] [to pags (<ad) e —

Subject line:

o _ S e “Stakeholder Consultation -
IEG Report on
Environmental Threshold
Values”



mailto:oser@isa.org.jm

Explanatory notes

G U |d | N |s the proposed framework based on Ecological Reference Points and Zones of Impact clearly described
g in the IEG report? Are there improvements to be considered for the appropriate use of the Zone of

d uestiOnS for Impact model as a scientific basis for the development of environmental threshold values?

eneral
g Could the Zone of Impact approach be applied to other resources, with specific considerations for
com mentS spatial and temporal scale and mining technologies? Could this approach consider other pressures?

Are there additional data and information available and/or ongoing studies that could support the
application of the zone of impact approach, such as new sensors (e.g. for seafloor vibration), studies on
organism sensitivity for other taxa and/or deep-sea species, modelling tools?

Stakeholders are encouraged to provide comments supported, where possible, by
scientific evidence; technical or operational experience; environmental monitoring data;
regulatory experience; and/or peer-reviewed literature.



Next Steps

The LTC will
formulate
recommendations

for the Council as
per ISBA/27/C/42.

The LTC will
consider the revised
IEG report together
with stakeholder
submissions.

A summary of
comments received
will be prepared
and made publicly

available.

All submissions will
be compiled on the
webpage and
reviewed by the LTC.
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Development of Environmental
Threshold Values

‘ _Stakeholder Engagement Webinar ‘ ‘
on the Report of the Intersessional Expert Group

Thank you for attending
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