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The Global Plastic Problem

Washing clothes Abrasion of 
vehicle tyres

Road markings

City dust Marine protective 
coatings

Sources of Microplastics (Boucher and Friot, 2017) Source: Horton and Dixon (2017)



There were 464,056 monitored ‘spill’ events into waterways by water companies in England 
during 2023, which is a 54% increase from 2022 (Environment Agency, 2024).

Sewer Overflows as a Source of Microplastics 
“Combined sewer overflows are a necessary part of the existing sewerage system, developed as overflow 
valves to reduce the risk of sewage backing up during heavy rainfall” (Environment Agency, 2024). 



Consequences 
of Microplastic 
Pollution

Potential health effects: 
• Impacting reproductive 

capability (Li et al., 2021)
• Induced oxidative stress 

causing cell damage 
(Barboza et al., 2019)

• Reduced feeding activity 
affecting growth (Wright 
et al., 2013)



The Medina Estuary

River Medina Catchment (Source: Digimap, 2023; Environment Agency, 2023)



Water quality of the Medina Estuary

Source: Environment Agency (2024)

Source: The Author

In 2022, the overall ecological status of the Medina 
catchment was assessed as ‘moderate’ by the 
Environment Agency, which ranks mid in the 5 possible 
classes (Environment Agency, 2023)



Methods
Field Sampling 
Strategy
• 16 sites
• 500m intervals (systematic)
• Eastern and western 

mudflats
• Increased sampling 

upstream and downstream 
of CSOs

• Samples taken from high 
tide mark

• Representative sample 
captured

• Top 2cm of sediment was 
sampled



Methods

Lab analysis procedure
1.Removal of organic matter
2.Wet sieving
3.Density separation
4.Filtration 
5.Microplastic extraction and 

identification
6.Hot needle test
7.Microplastic quantification



Results: Occurrence 
and Distribution

• Microplastic concentrations range from 277 
items kg-1 d.w. sediment at site E6 to 
~132,000 items kg-1 sediment at site W7

• Average value of 2,147 items kg-1 d.w. 
sediment

• Sites W7 and W9 are the most 
contaminated, >20 items per gram of 
mudflat sediment.



Results: Microplastic Assemblage

Microplastic assemblage at site W7
a) The immense quantity of microfibres estimated at ~130,000 items kg-1 d.w. mudflat sediment. 
b) Microfragments and microbead.



Discussion: Microplastic 
Pollution of Estuarine 
Sediments



Discussion: 
Wastewater 
as a Source of  
Microplastics



Conclusions
• Estuaries have been largely overlooked in research concerning the fate of 

microplastics in the aquatic environment.

• The prevalence and abundance of microplastics found in the intertidal mudflat 
sediments has highlighted a severe contamination issue of the Medina Estuary

• Primary microplastics, especially microfibres, dominate the microplastic assemblage 
which is indicative of the wastewater system as responsible for the release of these 
pollutants

• Whilst the spatial pattern of microplastic concentrations observed is partly influenced 
by the CSOs, these particles exhibit great distributional heterogeneity throughout the 
estuary

• Intertidal mudflats serve as temporary sinks for microplastics prior to their expulsion 
from the estuary. 
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