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Why do we see such differences?
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Size isn’t (always) everything...
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Are there artefacts in
extrapolating from laboratory -
environmentally-relevant scales?
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“How can we be sure we have collected

enough sample?”

The Poisson distribution expresses the
probability, P(k) of:

1) agiven number of events, K (e.g. capturing a
given number of microplastics)

2) occurring in a fixed interval (e.g. a fixed
volume of water or area of a field)

3) with the expectation of A events in that given
interval (e.g. the expected concentration of
microplastics in that environment)
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“Did I sample enough to detect any particles?”

We can predict the volume v needed to capture il — a)
one microplastic particle in a water body with: C

e an expected concentration ¢

e atagiven significance level (a)

Relevance to risk assessment:

* (Confidence in presence/absence assessment

* Sampling design for new studies
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Example - Minimum Sample
Volume Prediction
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2 MP/L = MP/L

Significance | Probability of Minimum Significance | Probability of Minimum
finding at least 1 MP | volume (L) finding at least 1 MP | volume (L)

CLEAN
DIRTY

90% 4.61 90% 0.04
0.05 95% 5.99 0.05 95% 0.06
0.01 99% 9.21 0.01 99% 0.09

The lower the expected concentration, the greater the sample volume
needed to reliably detect a single particle (at a given value of a)
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How many particles should I plan to capture?

Depends on your aim!

* 10 particles: minimum to calculate sampling error with no replication
(Tanaka et al., 2023)*

50 particles: minimum to ensure sampling error is within +/- 30% of the
concentration estimate (Tanaka et al., 2023)

* 96 particles: to allow for both total concentration and polymer identity
assessment with 10% error (Cowger et al., 2024)°

RSVP allows you to set your own target

0 UK Centre for *Tanaka et al, 2023 An analytical approach to confidence interval estimation of river microplastic sampling. Environmental
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“Are my two samples different?”

Poisson point process can estimate confidence
intervals for samples without replication

(Tanaka et al., 2023)*

a=0.05 a=0.01

By comparing the overlap, do samples differ at
given significance levels?
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Putting it into practice
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What next for other matrices?

RSVP applicable if assumptions of
independence and random distribution of
microplastics can be validated in:

* Groundwater
* Landfill leachate
* Recycled agricultural waste streams

Can this help us harmonise sampling

designs and reporting results across
studies (e.g. Horizon Europe UPSTREAM)?

UK Centre for
O Ecology & Hydrology UPSTREAM Public Deliverable 1.1 https://zenodo.org/records/17316155
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An example application - soils?

There is already excellent
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Conclusions

Existing data finds sample volume to be a critical parameter

Poisson distribution has several assumptions that need to be met -
validation and confirmation needed in new environments!

Can these principles be applied in other matrices? What data is
needed to do this?
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Thank you to the team!
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Cross et al., 2025 Ensuring representative sample volume
predictions in microplastic monitoring

RSVP tool developed as part of Exxon Mobil Biomedical Services project “Relevance & Reliability of Environmental Sampling Data for Usé \
Towards Developing Best Practices & Guidance in Sampling & Reporting” '
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