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Motivation:
Global Plastic Pollution

A catchment perspective on plastic fate and transport:
14

Fig 1: ** plastic degradation (4);
Micro- :
plastic fote
ond transport ¢
mechanisms

in river
catchments

8 - Sewage waste application as fertilizer (9);
10 - Plastic coverage in agriculture;
1 ~ Wastewater release; 12 ~ Road / sealed surface runoff;
13 - Industrial spills; 14 - Atmospheric deposition
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Plastic myths:

The majority of plastic waste is
accumulated in the world’s
oceans

River (catchments) are merely
conduits for plastic transport

Residence times in rivers /
catchments are too short for
significant particle degradation
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Predicting Global Plastic Accumulation in Rivers "}EE@ g%&%ﬁ%ﬁﬁ;
Where?
How much?

For how long?




Source activation of microplastics in urban river catchments

River Tame — Birmingham, UK
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Plastic Particles 100g '

Number of Plastic Particles by Type
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River Contributions to Global Plastic Pollution
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Lack of data / method inter-comparability!
Study Location Microplastic Count Citation
River Tame, UK 16.5 particles 100 g~ ! (mean) This study
—_ , 1
River Thames, UK ipartlcles 1008 Horton et al. [1]
(mean)
. ' -1
Mersey/Irwell, UK 2817635 particles 100 g Hurley et al. [2]
(temporal range)
: —1
Ottawa River 22_p articles 100 g Vermaire et al. [30]
(mean)
. . 22.8-376 particles 100 g~ :
- 3
Rhine-Main area| —(epatial range) Klein et al. [31]
: -1
Beijing River 178544p .artncles 1008 Wang et al. [45]
(spatial range)
. 0.6-16 particles 100 g ! a9
Bloukrans River —(@emporal range) Nel et al. [32]
: -1
Elbe, Mosel, Neckar, and Rhine 34‘& particles 100 g Wagner et al. [44] Tibbets et al, 2018

(mean)




100 Plastic Rivers Programme
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Nile Red Staining
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Morphological
Characterisation

Nel et al., 2019 MethodsX; Nel et al., in review
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Don’t count particles that
fluoresce below lower limit or

have biological characteristics.

Manually count fluorescent
particles (>100 a.u.).

} | Stain with NR (Sug mi) for 60
Median percent recovery of 63 — 400 um Median analysis time for 63 — 400 um particles - mins. Concentrate on GF/D filter
particles with (black) or without Nile Red (grey) with (black) or without Nile Red (grey) and oven dry for 24h

",.oc,,..:, Digest organics with 33%
EPS HDPE s H,0, at 50°C for 48 h
& Use density 1
P seperation to extract
MPs

Nel et al., in review
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175-1104 particles kg
River Fowey (N=4) vPlyrw1o¢3}!w Sound (N=2)

121-411 particles kg' ;. .a:

‘ j ::‘ | » The River Fal (VN—4) ' ke of Sclly m«m B 1Wu..... River fal
W o 150628 particles kg™
Isles of Scilly: (N=2) ’, e, “ "
¢ 4 <
127-281 particles kg-' ', ' a '




Watch this space: @ UNIVERSITYOF
Plastic Evolution along Large River Networks S8
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