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Overall EUROqCHARM objective

* Develop optimised, validated and harmonised methods for monitoring
of plastics in the environment, as well as blueprints for standards and
recommendations for policy and legislation.

Dissemination objectives

* Ensure awareness of the project, objectives and activities by stakeholders

* Allow stakeholder engagement in activities relying on stakeholder
engagement and provide legitimation for advancing in the project strategy

* Disseminate project results
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Dissemination tools & activities
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#H2020 CSA - EUROpean Quality Controlled Harmonization Assuring
Reproducible Monitoring and assessment of #plasticpollution

Plastic pollution assessment
and monitoring - standardising
the methods EUROQCHARM
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“Reproducible Analytical Pipelines (RAPs) and Technological Readiness
Levels (TRLs) enable systematic validation and global harmonization of
plastic pollution monitoring methods. The use of these approaches is
intended to provide a framework for discussion and eventually support
action plans..”

— Stefano Aliani, “Screening and analysis of methods” work package leader and Senior Scientist at CNR

The combination of TRLs and RAPs is applied to the science of plastic pollution for the first time and
the publication showcases the potential of this integration as a tool for systematic description of
analytical procedures for plastics in the environment. This framework is a fundamental decision-
making support tool, and the application of this logic potentially extends far beyond the issue of
plastic pollution.
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RAPs and TRLs in plastic monitoring. a, The six fundamental steps common for every size and matrix identified as
the Reproducible Analytical Pipeline (RAP) for plastic analysis and monitoring. b, The status of a RAP can be
assessed against the nine technological readiness levels (TRLs).
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We are excited to hold the EUROgqCHARM final conference at the heart of
the EU! Delighted to count with the participation and/or attendance of
representatives of many EU institutions and bodies @EU ENV @EU MARE
@EUEnvironment @SfEP @REA research @EU ScienceHub @CORDIS EU
@EU H2020
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How do you tackle a big problem % ? Break it into smaller problems! ==
@EUROqCHARM is not generating % science but is focused on well-
grounded recommendations for improved #plasticpollution monitoring
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A Comment article in @NatRevEarthEnv proposes the application of
reproducible analytical pipelines and technological readiness levels as a

tool to support policy and technical decisions about plastic monitoring.
fa

go.nature.com/3zhVpjL
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EUROqCHARM advances featured in Nature reviews
earth & environment

Matrix dependent Size dependent

O

b ® ® ® ® ® — H1 End May 2021 102 60% 22%

Issue Date Subscribers | Open rate | Click rate

TRL1 TRL2 TRL3 TRL4 TRLS TRL6 TRL7 TRLS8 TRL9

* Basic « Concept and » Proof of « Method * Method « Demonstration  « Operational in * Method « Standard
principles application concept validation in validation in in relevant environment complete and protocol
presented formulation * Feasibility the laboratory relevant environment * Widely applied qualified enforced

 Experimental environment * Record(s) of in field studies  « Records of and applied

pilot + Demonstration successful successful * Widely used 0 o
= aem | Sl n ecC. A A
operations
Basic research (@) Applied research () Development (@ Implementation

EUROQCHARM researchers published an article in Nature Reviews Earth & Environment titled #3 E n d Ap ri | 202 2 1 74 48% 24%

"Reproducible pipelines and readiness levels in plastic monitoring". They show in their results

that flexible methodology evaluation approaches can accelerate validation and harmonisation of
methodologies for plastic monitoring. #4 E N d O Ct 2 O 2 2 2 O 6 5 5 % 1 6 %

Plastic pollution is everywhere around the world. So how do you count plastics and observe
changes or trends over time? Research is awash with many different methods and approaches to

quantify and characterize plastic occurrence globally. But this has resulted in an overwhelming #5 J u n e 2 O 2 3 24 2 48% 1 5 %

diversity of approaches: urgently requiring a system to validate their use. Some level of

organisation is needed to gather comparable data. As the world works towards negotiating The

Global Plastic Treaty, the international community will benefit from simple and adaptable ways to
address this complex problem. #6 OCtO be r 2023

.. EURO (7
CHARM &



Data and output repository
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A review of the use of microplastics in reconstructing dated sedimentary
archives

Martin, Jake; () Lusher, Amy L.; (3 Nixon, F. Chantel;

In this review, the global deposition of microplastics across a variety of sedimentary environments is presented.
Available literature was critically reviewed to investigate microplastic loading inventories in dated sediment and
soil profiles. Even though field studies investigating microplastics in

Uploaded on April 27, 2022

Published in Science of The Total Environment, vol. 806, issue 4.

[ March 16,2023 (v1) ] Journal atile ] Open Access | View
Reproducible pipelines and readiness levels in plastic monitoring

Aliani, Stefano; (& Lusher, Amy; (& Galgani, Francois; (& Herzke, Dorte; (% Nikiforov, Vladimir; ¢ Primpke,
Sebastian; (3 Roscher, Lisa; (2 da Silva, Vitor Hugo; ( Strand, Jakob; (5 Suaria, Giuseppe; (& Vanavermaete, David;
Verl¢, Katrien; () de Witte, Bavo; () van Bavel, Bert;
Flexible decision-making tools are needed to support action plans for plastics and other pollutants. Reproducible
Analytical Pipelines (RAPs) and technological readiness levels (TRLs) will enable systematic validation and global
harmonization of plastic pollution monitoring methods. To promote
Uploaded on April 26,2023

Published in Nature Reviews Earth & Environment.
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Current State of Microplastic Pollution Research Data: Trends in Availability and
Sources of Open Data

Jenkins, Tia; Persaud, Bhaleka D.; () Cowger, Win; (&) Szigeti, Kathy; (5 Roche, Dominique G.; () Clary, Erin;
Slowinski, Stephanie; () Lei, Benjamin; () Abeynayaka, Amila; (%) Nyadjro, Ebenezer S.; () Maes, Thomas;
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The rapid growth in microplastic pollution research is influencing funding priorities, environmental policy, and
public perceptions of risks to water quality and environmental and human health. Ensuring that environmental
microplastics research data are findable, accessible, interoperable, and reusa
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Reproducible pipelines and readiness
levelsinplastic monitoring

Stefano Aliani, Amy Lusher, Francois Galgani, Dorte Herzke, Vladimir Nikiforov,
Sebastian Primpke, Lisa Roscher, Vitor Hugo da Silva, Jakob Strand, Giuseppe Suaria,

David Vanavermaete, Katrien Verlé, Bavo De Witte & Bert van Bavel

M Check for updates

Flexible decision-making tools are needed to
support action plans for plastics and other
pollutants. Reproducible Analytical Pipelines
(RAPs) and technological readiness levels
(TRLs) will enable systematic validation and
global harmonization of plastic pollution
monitoring methods.

separately. Forinstance, scientists or policymakers can decideif asingle
stepinthe RAP (such as the use of analytical instruments to confirmthe
polymericidentity of particles) is mature enough to be implemented
inallmonitoring guidelines that share it. If the method is not mature,
further testing and validation canbe recommended.

To support this decision-making, it isimportant to use a robust
and synthetic approach to assess the maturity of eachstep of aplastic
monitoring RAP (that is, how much a technology is ready to fulfil the
expected tasks). Although rarely applied to environmental science ®, we
suggestusing TRLs — developed by NASA to evaluate ifa space technol-
ogy was ready for deployment or needed further development’— for

thi

Plastic pollutionis awicked problem’that: llenvi nental com-
partments, with different magnitudesin space and time. A Global Plastic

Treaty is under preparation” with the ambitious goal of producing a
set of legally binding tools almed atstopping or reducmg the ﬁow of

icalr level
The TRL scale classifies technology or methods into basic research
(TRle 3),appliedresearch (TRLs 4-5), indevelopment (TRLs 6-8) and

1 (TRL 9) phases (Fig. 1b). Where a technology falls on

plasticsinto the envire Poli g
forward to endorsing monitoring plans based upon ready-to-deploy
methods for different analytical scenarios. However, plasti itoring
isfacingareproducibility crisis’. Despit todefiner

guidelines, therearestill no widely accepted monitoring frameworks.
Toolsand pr Ish: developed to quantify plastic pollution,

but these methods often provide incomparable results, evenif applied
to the same environmental matrix*.
To pmmmeand accelerate theadoption of best mommnngprac

tices, aflexibls 1 basedon

th le i experts’ opinions. In plasticresearch and
monitoring, TRL can be based on the functionality, reliability, usabil-
ity, efficiency, maintainability, accessibility, cost, and portability of a
method. These aspects could be ranked and assessed using a SWOT
(strengths, weaknesses, opportunmes and threats) approach. The

outputs of these sy: hould be freely avai )
relevantstakeholders, d itedin suitabl ac itories

GPML digital platform,and repeated and updaled onaregu-

replicability, and repeatability’is urgently required. In thns Comment

lar basm Thlsmformatmnwn]suppomnformeddec:snon makmg,but
s N L

cientific, technical, |

we propose the application of RAPsand TRLs as atool pportpolicy
and technical decisions about plastic monitoring.

R ducibl lytical pip
RAPs are aset of automated processes used to identify best pracnces
needed toassure that coding pipelines and data pi

and ethical constraints must be considered’.

Merging RAPs and TRLs
TheTRLapproach could besimply applied to entire full plastics moni-

ardized, quality controlled and reproducible. The concept was first
introduced to manage workflows in software engineering and it is
nowwidely applied to streamline industrial processes’. RAPs are espe-
cially helpful for multilevel workflows (like many plastic monitoring
methods), providing modularity as a possible solution”.

Atpresent, each plastic monitoring guidelineis traditionally con-
sidereda unique, solid and complete path dedicated to asingle matrix
and particle size. Moving forwards, we advocate framing these work-
flows as modular RAPs, where any methodological step is separately
evaluated and then implemented, saving money and time compared
with evaluating a full pipeline.

Plastic monitoring can be divided into six modules in the RAP:

toring guidelines; however, we argue that if applied singularly toeach
stepinaRAP, it has the potential togreatly imp d

selection, evaluation, and adoption of large-scale plastic monitoring
programmes.

Forinstance, nomethodological dard for
samplinginthe air (for example, using active versus passwesamplers,
measuring dry versus wet deposition, and appropnate sampling vol-
ume and duration). Tk air li d modules would
havea TRL <3, asthey arestill atabasic research level and not yet ready
for monitoring recommendation. Conversely, analysis of samples with
Fourier transforminfrared (FTIR) spectroscopy is not dependentonthe
samplmg method or matrix, and iscommonly used for plastic polymer

i ion. FTIRwould havea TRL of 9 and could be recommended

survey design, sample collection, sample preparation, analytical
detection, quantification, and data reporting (Fig. 1a). Important
information can be extracted when every stepin aRAPisinvestigated

for air monitoring guidelines. Overall, the low TRL of the sampling
module prevents the definition of a full standard pipeline for monitor-
ing microplastics in the air, but breaking the method down into the

naturereviews earth & environment

Volume 4 | May 2023 | 290-291| 290
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Direct engagement events

 Stakeholder virtual engagement events

(corona and post-corona)
e Stakeholder webinar
09 Nov. 2021

 WP1 Results Workshop
21-22 April 2022

e WP3 MSFD TGML Workshop
1-2 March 2023

* WP3 Global Sync. Workshop
18 April 2023
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» Stakeholder physical events

 WP2 Workshop Interlaboratory
Comparison Study

14 Sept. 2022

* Annual meeting
15-16 Sept. 2022

e EUROqCHARM Final Conference
11-12 Oct. 2023
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o Platform/Tool Audience size
Website Ca. 1300
- X Ca. 300 followers
VO  aavr ,
Newsletter Ca. 250 subscribers
£0GS affor
Zenodo > 100 Downloads
Events Ca. 300 participants
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From potential impact to actual impact

* Increased awareness on the importance of
harmonization and standardization:

“Harmonized monitoring will be, regardless the
results of the negotiations, a central part of the

JRC SCIENTIFIC AND POLICY REPORTS

Guidance on Monitoring of
Marine Litter in European Seas

Global Plastics Treaty” b oo i
Strategy for the Murine' '
Project results have influenced process on updating ey Fremevort precte
"Guidance on Monitoring Marine Litter in European
Seas"

Further impact of EUROqCHARM work to be
recorded in the future but outputs already used,
referenced in other work and exploitation already
planned by stakeholders

Is there an opportunity for more actual impact?
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EUROqCHARM created a harmonic (non-standard )
plastic pollution harmonisation and standardisation community




@ www.eurogcharm.eu

g eurogcharm@niva.no

y Twitter account @EUROgCHARM

Subscribe to the newsletter on our website www.eurogcharm.eu

This project has received funding from the European Union’s Horizon 2020 coordination and support action under grant agreement No. 101000805 (EUROqCHARM).
This output reflects only the author’s view and the European Union cannot be held responsible for any use that may be made of the information contained therein.
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