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The Chemical Iceberg - the unknown territory of chemicals risks Iceberg

- 100, 000 chemicals on the
market - 500 chemicals

extensively characterised for
their hazards and exposures

HAZARDS EXPOSURES

- 22, 600 chemicals with a
use over 1 tonne per year

- 20, 000 chemicals
With limited characterisation for
their hazards and exposures

-4, 700 chemicals with a use
over 100 tonnes per year
prioritised in hazard
characterisation and
evaluation

- 70, 000 chemicals
with poor characterisation for
their hazards and exposures

EEA, The European Environment — State and outlook report, 2020

Globally, there are 350, 000 chemicals on the market



PLANETARY BOUNDARIES

CLIMATE CHANGE FRESHWATER
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functions
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ATMOSPHERIC
AEROSOLS

(Not Yet Quantified)

LAND USE

NOVEL ENTITIES Phosphorus | kil OCEAN
ACIDIFICATION

NUTRIENT FLOWS

Adapted figure originally produced by Azote for Stockholm Resilience Centre,
based on analysis in Wang-Erlandsson et al., 2022, Persson et al 2022 and Steffen et al 2015,

' Safe operating space . Planetary boundary exceeded

IPCC (1988) The Intergovernmental
Panel on Climate Change assesses
the science related to climate
change.

IPBES (2012) The
Intergovernmental Science-Policy
Platform on Biodiversity and
Ecosystem Services to strengthen
the science-policy interface for
biodiversity and ecosystem services
for the conservation and sustainable
use of biodiversity, long-term human
well-being and sustainable
development.

ISP-CWP (2025)

The Intergovernmental Science-
Policy Panel on Chemicals, Waste
and Pollution established to provide
scientific advice on chemicals,
waste, and pollution to support
policy decisions and protect human
health and the environment.
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6-7 May 2026 | Hotel The Standard, Brussels

PLANETARY BOUNDARY FOR NOVEL ENTITIES A

DEFINING A SAFE OPERATING SPACE FOR CHEMICALS WITH .
ACTIONABLE TARGETS TO PROGRESS A TRANSITION TO A
SUSTAINABLE FUTURE iy s

This workshop is part of ECETOC's 2026 NEXUS WEEK ‘

Open Workshop on ECETOC’s Nexus Week May 6-7, 2026, Hotel The Standard Brussels,
Belgium. Planetary Boundary for novel entities: Defining a safe operating space for
chemicals with actionable targets to progress a transition to a sustainable future

Objectives

The primary goal of this workshop is to discuss the challenges and opportunities in defining the
Planetary Boundary for novel entities and elaborate on the need to further develop this framework
into well-defined, practical “Safe and Just” ESBs with appropriate control variables. The aim is to lay
out a coherent framework based on the DPSIR framework that builds upon current chemical
management practices and the wealth of chemical knowledge and data available. A workable ESB
definition should be linked to targets and pathways, linking Planetary Boundary science with ‘Zero
Pollution” ambitions and include KPIs to operationalize sustainability and safety targets.
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Weis, J.S., & Alava, J. J. (2023). (Micro)Plastics Are Toxic Pollutants. Toxics, 11(11), 935. https://doi.org/10.3390/toxics11110935
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The River Continuum Diagram
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Wider evidence

Suspended particulate matter includes organic and inorganic constituents, such as clay minerals
and humic substances, which bind with contaminants e.g. POPs, such as PCB and PAH, OCP and
other potential toxic elements.

A recent study found that microplastics smaller than 2 mm in size was abundant under deep river
sediments due to the redox potential of the humic substances (Tian et al., 2022).

Other studies have supported the theory that microplastic abundance in deep sediment is related
to bacterial communities using plastic as electron donors in anoxic environments and causing the
breakdown into smaller pieces (Rogers et al., 2020).

While at a shallow depth, plastics degrade with time, exposure to sunlight (ultraviolet radiation), pH,
temperature, physical weathering caused by friction, oxidative weathering, and biodegradation by
microorganisms, however this may be a very long process (Huang et al., 2020, 2021; Li et al., 2019).



https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957
https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957
https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957
https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957
https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957

Wider evidence

Microplastics can also be transported from the sediments by flooding and bank erosion (Horton &
Dixon, 2017; Tramoy et al., 2020).

The dynamic water current during flooding disrupts the vertical sediment layer, which contains the
deposited microplastics and results in remobilization (Ockelford et al., 2020).

Depending on the situation, the remobilization-storage cycle can last for centuries. The distance
travelled by the MP, the duration of their movement, and how long they will be stored willdepend on
the number of flooding incidents and their intensity (Tramoy et al., 2020).

Some contaminants, such as POPs can reside in the environment for a few months to decades
because of their lipophilic nature and biotransformation rates, which is an environmental risk
(Crawford et al., 2022).

Legacy pollution implications.
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Recommendation 1: Evidence to address data gaps

Routine sediment sampling and analytical analysis should be considered, in rivers that tend to
flood within agricultural areas, for example, to protect food security.

Moreover, in addition to sediment testing, flood extent mapping could be undertaken to identify
the maximum predicted flooding range for a specific river (Figure 1), which would also enable
testing of the soils and crops within that zone.

Through this testing, a pathway of sediment-soil-crop contamination could be understood, and
this approach could also be extended to include livestock if desired so that appropriate
mitigation measures could be applied.

- || Figure 1. River nith, Dumfries (in UK) flood extent from 1962 (red hatching) and 1997 (red block). Background Image:
| Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the
| GIS User Community. Flood maps are based upon Ordnance Survey material with the permission of Ordnance
. | Survey on behalf of the Controller of Her Majesty’s Stationery Office © Crown Copyright. Any unauthorised
reproduction infringes Crown copyright and may lead to prosecution or civil proceedings. SEPA Licence number
100,016,991 (2019). Some information was digitised from a copy of the County Architect plan.


https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957

Recommendation 2: Adoption of standard methodology protocols

If data are to be used for regulatory purposes, the authorities should provide clear guidance on the
acceptable methodology (Brock et al., 2021).

In this study, a specific focus was given to sample extraction from organic and inorganic sediment.

Globally, manyresearchers have applied modifications to standardized method guidelines or have
failed to present a clear and detailed account of their methodology. Both, of course, have serious
limitations for the development of a transparent and robust evidence base.

Itis recommended that authorities provide guidance and instruction to stakeholders who wish to
provide scientific evidence for the consideration of data-driven decision-making. For example, this
could include butis not limited to, standard method for sample collection and storage,
standardized toxicity testing, water analysis, and other tools, such as SQG, transparency in
reporting, FAIR data etc.


https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957

Recommendation 3: Threshold limits and other tools

Standard Quality Guidance (SQG) has been published by the USEPA, CCME, ANZECC and
ARMCANZ but currently, they do not cover all potential contaminants, which is partly due to
financial constraints.

Although, SQG has some limitations, they are a robust primary tool for the exploration of mapping
spatial patterns and measuring temporal trends, in addition to their application as a secondary tool
for environmental risk assessment and a tiered assessment scheme. Consequently, increasing the
range of available Threshold Limits would be beneficial.

The development of other tools would also be advantageous for the exploration of sediments
including, but not limited to, sediment quality modelling, especially for areas with multiple
dischargers and affected sediments.

Sediment toxicity identification tools to confirm the cause of sediment toxicity and bioaccumulation
studies to use as tools to address the bioavailability of contaminants (already in-situ) to benthic
organisms. All these tools would complement recommendation one from this study.



Recommendation 4: Evidence platform

Stubbington et al. (2021) and Weitere et al. (2021) highlight that chemicals are not always ‘to blame’,
and other factors might be responsible for the identified impacts.

Data are crucial to unravelling the truth, and the accessibility of robust data is important to
understand these complex wicked problems.

Considering this, the authors encourage the development of toxicological databases (including
sediment species) for standard toxicity endpoints, or water-only toxicity test databases coupled
with equilibrium partitioning (EQP) to calculate probable sediment effect concentrations for benthic
species. ldeally, these databases would involve a national, a regional, and a global framing to
maximize their usefulness.


https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957
https://www.tandfonline.com/doi/full/10.1080/27658511.2024.2440957

Recommendation 5: Capacity building

For the framing of this study, capacity building refers to investment, education, and knowledge
exchange. The investment would include, butis not limited to, policy, tools, sampling programmes,
further research, mitigation and remediation etc. but also the development and adaptation to safer
chemicals alternatives etc.

Education to enable companies and citizens to minimize upstream and downstream waste and
utilize safer alternatives etc. is required. But also ensuring future graduates are equipped with
knowledge, skills, and training to develop the new tools and safer chemicals alternatives etc.

Concerning knowledge exchange, the authors also include collaboration under this purview.
Multidisciplinary collaborations are often quoted as the way to tackle wicked problems, but
research demonstrates that communication is often the weakest link in these relationships, which
Is often attributed to discipline-specific language (van Dijk et al., 2021). Perhaps, therefore, the
breakdown of these word silos might also be an area to explore under the banner of education.

Many value chains are global and, therefore, itis not enough to tackle the wicked problems
associated with them locally. There needs to be an ethos to practice, to create, to store, transfer,

and to apply knowledge globally.
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Green Swans countering chemical pollution

Debates, Dilemmas, and Discoveries
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Priority setting for chemicals, waste and
pollution: a risk-based strategy for
environmental and human health protection
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