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Still an evolving field with a large number of new or improved analytical methods 
(especially microplastics) provided on a monthly basis. 

Plastics research is increasing exponentially

Various types of sampling and analysis.
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Different approaches for analysis can hamper the setup and design of large-scale
monitoring programmes and thus the assessment of plastic (and litter) pollution.

Differences between individual research teams, countries, and regions.
Consequences for monitoring, risk assessment, and legislation. 

To reach substantial improvements in environmental sustainability and socio-
economic development, it is essential to undertake major actions for the
evaluation and optimisation of methods and approaches used to monitor plastic
pollution.

Why do we need harmonisation?
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Defining what we mean:
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- Harmonised

- Standardised

Monitoring is a key step in plastic pollution control and management.

Harmonisation of methods is paramount for monitoring
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1 1 1 3 Same method, replicated, 
= same result

1 1 1 3 Different method,
= same result



Defining what we mean:
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Monitoring is a key step in plastic pollution control and management; harmonisation
of methods is paramount to this.

Harmonisation also = flexibility to adapt to scientific, logistical, environmental and
ethical constraints.

Objective of EUROqCHARM: To exchange views on what methods and data is
necessary to inform decisions on plastic litter, how we can generate comparable
data, and to what level that can be provided by the current protocols and capacity to
monitor and observe plastics in the environment.
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• Which methods to use?
• How do we decide what is best, without being biased by our own opinions?

Decisions for monitoring guidelines need to be informed by sound science, 
meet a minimum criteria, and allow data comparisons.

Addressing harmonisation in research and monitoring
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EUROqCHARM developed and tested a set of solutions
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(1) Break the analytical elements into useable pieces: steps

EUROqCHARM developed and tested a set of solutions

(Aliani et al., 2023)
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RAPs



(1) Break the analytical elements into useable pieces: steps

(2) Assess the reproducibility of each approach and the requirement for further  
research/development, or recommend as suitable for monitoring programmes

EUROqCHARM developed and tested a set of solutions

(Aliani et al., 2023)
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RAPs

TRL 
/SWOT



Reproducible Analytical Pipelines (RAPs) are 
statistical and analytical processes, first developed in 
software engineering. 

They ensure that analysis is reproducible, efficient, 
and have been indicated as a way of achieving 
highest standards. 

Reproducible analysis is about breaking down the 
process into manageable steps. 

We applied the concept of RAPs to plastic 
analysis and monitoring

Reproducible Analytical Pipelines  to define the 
workflow for plastic analysis
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https://ukgovdatascience.github.io/rap_companion/



Yes
The analysis of plastic samples can be arranged in recurrent fundamental steps 
and can represent the workflow of plastic analysis. 

In our application: 
• We used a Systematic Literature 

review to identify the fundamental    
steps used for analysis.

Can we use RAPs to support plastic analysis and 
monitoring? 
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Some examples of RAPs from 
EUROqCHARM
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25.10.2023Forfatternavn

Some examples of RAPs from 
EUROqCHARM
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25.10.2023Forfatternavn

Some examples of RAPs from 
EUROqCHARM



Technological Readiness Level (TRL)

Aliani, Lusher et al., 
EUROqCHARM D1.1 (2022)
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The TRL scale was developed with space technologies in mind 
where the environment does not change and the more physical 
the nature of a discipline, the better TRL can be applied .

TRL used for the first time in plastic monitoring 
to sustain an innovative and robust discussion 
about monitoring methods.



Technological Readiness Level 
(TRL)
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TRL 1
Basic principles 
presented

TRL 2
Concept and 
application formulation

TRL 3
- Proof of concept
- Feasibility

TRL 8
- Method complete and qualified
- Records of successful monitoring

TRL 6
- Demonstration in a relevant environment 
- Record(s) of successful applications

TRL 5
- Method validation in a relevant environment 
- Demonstration pilot

TRL 9
- Standard protocol enforced and applied
- Widely used for monitoring operations

TRL 4
- Method validation in the laboratory 
- Experimental pilot

TRL 7
- Operations in the environment
- Widely applied in field studies

Basic Research

Applied research

Development

Implementation



SWOT analysis 
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Bivalves as a sampling matrix
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TRL plastic (>1 mm) in biota
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Some examples of TRLs from EUROqCHARM

Basic research

Applied research

Development

Implementation
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TRL plastic (<1 mm) in biota
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Some examples of TRLs from EUROqCHARM

Basic research

Applied research

Development

Implementation



Outcomes of the RAP / TRL assessments:
1. Only few matrices and size classes have high TRL in all steps of RAPs: e.g. protocols for measuring

macroplastic/litter in different environments are mature and are suitable for monitoring programs.

2. Challenge of setting up monitoring programs for macroplastic/litter relates to representative sampling of
spatially unevenly distributed materials.

3. Setting up monitoring programs for microplastics comes with the same challenges of representative
sampling, on a different scale. Additional challenge of assessing the microplastic contents in complex
matrices

4. Processing protocols - and several variations thereof - are often required to obtain scientific data and usually
relate to projects with a time horizon of a few years and a limited number of samples. Before such procedures
can be integrated into large monitoring programs, rigorous quality control through intercalibration testing
must be performed.

5. No sample preparation protocol for microplastic particles (addressing also particle <1 mm) has successfully
passed a rigorous interlaboratory testing experiment.
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Recommendations for monitoring guidelines

• Guidelines should be informed based on a critical, unbiased assessment of 
methods. 

• Must be cost-effective to ensure they are maintained.
• Prioritisation to address the most significant risks and associated indicators,
• Encourage cooperation.
• Consider opportunities to integrate innovative and opportunistic approaches after 

validation.
• Build on existing monitoring activities.
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Next steps
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Adoption of RAP and TRL approach by expert 
working groups

Use TRLs to further R&D into promising
methods.

Use TRLs to identify monitoring methods and 
priorties for possible future adaptations.



EUROqCHARM Final Conference, Brussels 11th October 2023

Thank you for listening

Questions?

Amy.Lusher@niva.no
@AmieLusher
www.EUROqCHARM.eu  
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