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Figure 1: Loca�on and photo of the field site. A) Zoomed 
in loca�on of Frenchay with the Frome River Valley site 
next to the sluice (gauge sta�on) monitored by the 
Environmental Agency; B) Map of the UK indica�ng where 
Frenchay is in the southwest of the UK, and; C) A 
photograph looking east southeast into the sluice where 
the top of the sluice is 20 m apart. To the north of the river 
are houses and to the south woodland and public 
walkways (loca�ons of the coring).  

Core Data

Figure 4: Methodology for collec�ng and separa�ng MPs. A) Dr Chris Spencer pushing 
the corer into the floodplain; B) The core material in the corer; C) The sediment-
microplas�c isola�on (SMI) unit containing sodium chloride (using 337g of powder for 
1 litre of water (Coppock et al., 2017)); D The separated material ready for the 
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Figure 5: Graph indica�ng the number of MPs found in each 
sample from the single coring loca�on as highlighted in 
Figure 1. While mul�ple cores have been taken not all 
samples are yet analysed; hence the sparsity of data here.

microscope, and; E, F & G) 
MPs seen within samples; 
here we see black fibres 
highlighted by  the dark 
blue coloured ovals (E & F) 
and pale blue fragment 
highlighted by the black 
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Microplas�cs (MPs) is an emerging research area. It is argued that the ul�mate sink is the ocean (Lebreton et al., 2017) 
which has been es�mated to store up to 98% of all MP (Andrady, 2011; van Sebille et al., 2015). However, recent research 
suggests MPs are transported and stored within river systems at much higher concentra�ons (Jambeck et al., 2015; Nel 
et al., 2018) but the amount of research currently being undertaken in on MPs in fluvial systems is minimum (Qi et al., 
2020). 

Research into MP transfer in river environments thus far has concentrated on calcula�ng the amount of MP in the river 
(Nel et al., 2018) rather than working towards understanding where MPs are stored within river systems and 
understanding the linkage of MPs with sediment bedforms and an understanding of MP dispersal across the floodplain. 
It is important to understand how rivers transport and store MPs as soils are vital for vegeta�on growth which will impact 
on environment and human health. This work aims to understand where microplas�cs (MPs) are stored within rivers. 
MPs are becoming prevalent in the news as studies are finding up to 14 million-tonnes of MPs on the ocean floor (Barre� 
et al., 2020). This is an issue as rivers drain directly into the ocean and there is a current lack of understanding of where 
and how MPs travel through and are stored within river systems.  

The work seeks to be 'proof of concept' for a river sediments sampling methodology along the river bed without 
disrup�ng bedforms. The work will use the River Frome, Frenchay, Bristol (Figure 1), as the river here is shallow and has 
rela�vely low flow rates over the summer months (Figure 2); therefore the objec�ves are:
:
1 – Collect whole bedforms including sediment and MPs from the river bed.
2 – Determine how MPs influence and are stored in the bedforms 
3 – Core the floodplain to determine the amount of MPs stored 
4 – Undertake lab work to separate the microplas�cs from the sediment and complete petrographical analysis to 
determine the type MP.

Will have a covered surface in order to 
help sediments collect on the surface 

F i g u r e  3 :   A ) 
Ini�al samplier 
design, and; B       
& C) The built 
samplier, having 
tried to place this 
in the river there 
are clear issues 
with the overall 
design.
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C

Methodology
M1 will seek data for Objec�ve 1 by determining poten�al storage loca�ons of MPs within rivers. This will involve 
developing mul�ple tray/box mechanisms (Figure 3) that can sit on the riverbed and allow for bedforms to travel over 
them. The speed in which the sediment will travel over the tray will need to be worked out from flow rate data (Figure 
2). We will then turn this tray into a box so water run-off does not destroy the sedimentology when removing this from 
the river. These trays will need to be replaced every mul�ple �mes a year for reliable datasets. 

M2 will collect data for Objec�ve 3 by coring the floodplain (Figure 4a, 4b) in a grid system (Bridge et al., 1995) to see 
how MPs vary spa�ally across the floodplain. It is highly likely that river flooding will significantly influence this and 
coring will occur over a number of years to give a temporal dataset. 

M3 will core the sediment on the trays for Objec�ve 2 to see the distribu�on of MPs across the bedforms. Gela�n-like 
substance will then be added to the rest of the material on the tray so that the MP influence on the bedforms can be 
analysed.
 
Comple�ng Objec�ve 4 will require separa�ng the MPs from sediments from all core samples (Figure 4c-4F) following 
the methods set out by Coppock et al. (2017).
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Depth (m) Figure 2: Displaying the 
flow velocity and depth of 
the River Frome through 
the sluice in Frenchay, 
Bristol. A) The average 
velocity here is around 2 
m³/s with the peak been 
53.5 m³/s. The dataset is 
polymodel displaying the 
average of every month 
from September 1961 to 
August 2021, and; B) The 
average depth here is 
around 0.7 m  with the 
peak been 2.67 m. The 
dataset  is  polymodel 
displaying the average of 
every month from June 
1983 to August 2021. This 
data was used to assess 
when would be the best 
� m e  t o  p l a c e  t h e 
sediment collector within 
the river: August �me. 
Data from Environmental 
Agency, 2021.
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What’s Next?

Moving forwards the samplier needs to 
be modified to be lighter with no screws 
to influence the flow (Figures 3 & 6). To 
con�nue collec�ng core data from the 
area to con�nue building up a temporal 
record of the MP flux throughout the 
area (Figures 4 & 5). 

Also once data is collected using the 
newly developed samplier, the project 
needs to be upscaled for larger rivers 
that contain more Mps, such as the 
River Usk (Figure 7).

Figure 6: A) Borehole cover with pi�ng on 
the top (ac�ng like the channel floor) to 
allow for bedload sediment collec�on, 
image from Specified by (2023), and; B) 
Tubing to protect the bedforms of 
sediments as the borehole cover is 
removed from the channel floor, image 
from Drainage Superstore (2023).

Figure 7: (above) Image of 
the Usk River, Newport, 
South Wales, taken on      
the Transporter Bridge 
gondolar looking northeast 
up the river, in this picture 
the river is at low �de where 
the river is around 140 m 
wide. 
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