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Motivation

* Wastewater treatment plant (WWTP)

effluents are point sources of
microplastics (1 — 1000 pm).

o Microplastic persistence is a function of
transport processes during baseflow and

stormflow
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> == Microplastic inputs:
1- Prlmarv and secondary (2)
sources of microplastics;
3 - Environmental controls of
plastic degradation (4);
5 - Freshwater plastic transport;
6 - Microplastic accumulation in
river corridors and streambeds (7);
8 - Sewage waste application as fertilizer (9);
10 - Plastic coverage in agriculture;
¥11 - Wastewater release; 12 — Road / sealed surface runoff;
13 - Industrial spills; 14 - Atmospheric deposition

Krause et al. 2021 Environmental Pollution

Hypothesis: The combination of ﬁe]d Samp]ing and modeling can
provide a continuous estimate of microplastic concentrations in

surface water and sediments to predict microplastic fate in streams.




Microplastic transport and retention in streams
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Hyporheic exchange is the transport of surface water
through sediments in flow paths that return to surface water

Meander Driven
Exchange 8

. Hyporheic exchange influences
downstream transmission of
microplastics

* Gravitational settling (hours),

hyporheic exchange (seconds)

Bedform Dri
Stonedahl et al. 2010 *Exchange



Rivers accumulate large amounts of microplastics
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MAIN OBJECTIVES

1) Measure microplastic persistence downstream of a wastewater treatment plant

2) Simulate microplastic transport (deposition, resuspension) during dynamic flow
conditions to predict microplastic presence continuously in surface water, hyporheic

sediments, and deeper sediments
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Validated particle tracking mobile-immobile model with artificial
floods and natural storm events measuring E. coli and turbidity

(fine sediments)
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Validated particle tracking mobile-immobile model with artificial
floods and natural storm events measuring E. coli and turbidity

(fine sediments)
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b) Stormflow
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Field sampling & Methods e From 2019-2021, water and

sediment samples were collected

Nel et al. 2021 ~1 km below the WWTP point
WATER1 _ [SEDIMENT) source.
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64 pm - characterized the stream

* Semi-continuous measurements of

flow and electrical conductivity

hydrologic conditions
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Lab methods

Extraction Digestion

Sediment
Microplastic
|solation
(SMI) Unit,
309
sediment +
ZnCl,

Staining and Counting

Nel et al., 2021: Maes et al., 2017
Nile Red Solution
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NIS-Elements Microscope
Imaging (Nikon)
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Stormflow defined with blue vertical lines
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Overview —

microplastic counts in water |
and hyporheic sediments =2

convert to model output
results
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Overview — Ina 10 m stream reach
model results show spatial «
and temporal variation in |
microplastics in all 3 zones
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Conclusions
Longitudinal transport of microplastics can be
represented by a mobile-immobile particle tracking

model

Next steps — try varying the microplastic input

function, also model organic matter data

Dynamic transport into and out of the hyporheic zone
to regulate the presence of microplastics in the stream
> important to consider both baseflow and
dynamic flow conditions when studying
microplastics persistence in streams
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