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Project Overview

* Funded by the Environmental Protection Agency of
Ireland

* Led by Galway-Mayo Institute of Technology, involving
University College Dublin and Wageningen University,
The Netherlands

e Aims to investigate the sources, pathways and
environmental fate of microplastics from land-based
sources to rivers




Hurley & Nizzetto (2018)



Terrestrial Sources of Microplastic

Approx. 80% of sewage sludge
spread on land in Ireland



Soils as Sinks?
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HIGHLIGHTS

« Analytical methods and possible input
pathways of plastic in soil were discussed

* Organic martter challenges plastic quantl-
fication in soil

* Sodl amendments and Irmgation are likely
magor plastic sources in agricultural sodls

* Flooding, atmospheric input and littering
can potentially pollute even remote soil,

* Leaching of smalt plastics from soil into
groundwater cannot be excluded.

GRAPHICAL ABSTRACT

@

Availabie oriine at www scencedvect tom

2 ScienceDirect

HSEVIER

Environmental Science & Health

Fate and occurrence of micro(nano)plastics in soils: Knowledge

gaps and possible risks
Rachel R. Hurley and Luca Nizzetto

Abstract

The maority of mODinarojpiasic research has boen
concentraiad on the marme envronment. Whilst the ocean
represents an ultimate sk or contaminaton. this bos
overiookad key processes and pathways of mon(nanajpias-
105 i the teeresingl enwonement that are of oriicyl importance
o thexr giobal snvronmental budget and axposure of humans
and bota. Lack of robust analyscal methods for he solaton of
Piese matensls from complex, oganc-nch soi matices
represect & magor hindrance. Regardiess, s0is i agrculiusl
ad Uhan wreas am epeted 10 represent Magr eiton-
mantsl reservoirs of mcoinanopiasiics

plastics and draws upon wader maserial w infer potenteal
sources and fare of small plesnic particies within soils
We focus pramanly on rescarch pablished in the List rwo
years with the parpose of dentfying receat advances
rclevant o the sodl  muced{nano)plastics  rescach
doman.

Existing research

Exrly studics identificd syothetic fibres in sotds treated
with scwage slodge [11.12] and the porental for sod
microplastic contammation was fint revicwed by Rillig




Soil Column Experiments







Rainfall Rate Simulatio

* Rainfall simulator tested for a range of
intensities

N

Rate of Simulated Rainfall

Litres per hour
w

Water Head in Tank (cm)

12 14

16




Experimental Method

Silica sand 1.2 Silica sand 1.6 Silica sand 2 —
— 1.6 mMm -2 mm 4 mm
J
Glass beads 3 Ceramic Glass marbles
mm beads 8 mm 10 mm




Preliminary Results

Adherence observed of
MP to surface of all
porous media




Addition of Surfactant

Without surfactant With surfactant

Experiment picture




Field Core Extraction




Percussion drilling

Field Core Extraction
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Sample Analysis




Additional Analysis
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Projected Outcomes

* To further understand processes governing MP
movement in soil

 Further understand concentrations of MP in
agricultural land in Ireland

e Contribute to growing body of research in this area

* Inform policy makers on risk of terrestrial based MP
to groundwater



Thank you for listening!

To follow progress on this project, check out
https://freshwatermicroplastics.com/
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