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Measurements

Plastics consist of different polymers that can be buoyant, neutral, or sink
(Anderson et al., 2016; Cole et al.,, 2011)

Higher density polymers with added mineral fillers =

Plastic particles change oF
in size and densityby ~_— - «
aggregation or by the * :
growth of biofilms
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- A methodology < ]
addreSSing mUItipIe © M single-point sampling T"g
. 201+ multi-point sampling .g

depths IS needed : —: greopgz-lntegrated sampling §
(comparable to S P S S L _

width [m]

suspended sediment
sampling) (Haimann et al., 2014)

sediment concentration

[mg/1]
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M ea S u re m e ntS - N eW d eVI Ce Water surface samlin
. openings: 600x600 mm
* New device was constructed | nets: 500 pm, 250 pm
. A ' & buoyant bodies
for collecting measurements A Y fins
. . . J Y e inclination rack
18 medlum_ and |arge_S|Zed : mechanical flow meter

natural streams

Middle of water column

* High flow velocities and _
openings: 600x600 mm

turbulence provide a I W nets: 500 pm, 250 pm
. . - optional 41 pm net
demanding environment Sl B s
. . ‘ . inclination rack
especially when handling , B T

large-sized nets

« Adapted basket sampler (BfG ey - Nearbed sampling
sampler) currently used by Gane basket sampler
. heavy loads
the Federal Institute of opening: 300x600 mm
. net: 500 um
Hydrology in Koblenz, fins

mechanical flow meter

Germany
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Measurements — Results Danube Hainburg

Measuring bridge | Discharge: 3392 m*/s
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Width [m]
|—Dap1h — Water surface O Sampling point 500um & Sampling point 250um —Flawvelocitv|

Example multi-point measurement (Danube, Hainburg); 13.01.2015 at a discharge
of 3.392 m? s7; Plastic conc. [mg/1000m?] is displayed for each net
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Measurements - Results — yearly yield Microplastic (0.5-5mm)

200
180 - Mi P . . .
160 | + Aschach - Mikroplastik < 5mm | YIE|d Ha|nburg (mlcro_
R*=0.97 . .
0 | | Averags dischargs potynam plastic) in an average year
100 ‘;,,—" <20 t/a
o | | | (may vary drastically
R*=0.87 .
40 1 AT Potenzfuniction depending on flow
20 = - . .
0 - —mmre- oes | | | | | - conditions and flood events)
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
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800 ,
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transport at :SB :ZZ Potenz Funktion 7 . g
: A y ot RI=0:99—
Hainburg at average T 4, el T v
discharge values: 15 & 300 e T
_ 80 kg /d g 200 — :‘r;‘_‘,,f-“ Sigmoide Funktion
= 100 P == N : :
more measurements 0 TR  Hainbure - Mikroplastilc < Smm
are needed ! 0 1000 2000 3000 4000 5000 6000 7000 8000

Durchfluss (m%¥s)
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Measurements - Waste water treatment plants

A relevant quantity of micro
plastic in rivers can be
explained by plastic passing
waste water treatment plants

Measured micro-
plastic:
96 - 320mg/1000m*
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Modelling - Accumulatlon Zones

Accumulation zones | ==

* 3D numerical model

Haslau (2,5 km)

* 3D numerical model
Wildungsmauer-
Witzelsdorf (4,2 km)

3b Mo&ell |
= ,,Scheme Model* -

» 2D large scale model

Vienna-Bratislava (25,61 ciefmn o SR
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=~ Modelling — 3D Water age based on partlcles
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150 \Water age
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Modelling — 2D Large Scale model — Particle movement

Particle Tracing (2D) - Innundation area
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Modelling — shore line splash zone &

. . . Autumn & Winter: Q1000 - Q2000
Characterisation of accumulation zones o _
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 Bank near/shore line accumulation

» C(Classification of discharge
periods based on
25% and 75% quartiles
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Numerical Model
* Flood plain accumulation

* High accumulation potential related to specific discharge

* Decreasing accumulation potential depending on the distance
from the outflow caused by filtration effect of vegetation
Specific discharge (m3/m2) in the innundation area Haslau at Q6000 m3/s

Zonation plastic accumulation Haslau A 0 500 1000 2 000 3000 4000

Wasseranschlag_2800_ref2_feat_sel
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Schematic model — First results

Q: 1800 m3

MQ: 1930 m3

Q: 3000 m3

LLLLL




A2 LCITCy ==a lasticFree umweltbundesam to
Slovakia-Austria anube

European Regional Development Fund

EUROPEAN UNION

Conclusions
New device was developed for measuring plastic transport at multiple depths in
medium and large natural streams

The methodology is applicable and leads to profound results (Liedermann et al, 2018)

Comparably measured data from other Rivers would be interesting!

Plastic transport at the Danube varies between 15 to 80 kg / day; Yearly loads at
Hainburg (micro-plastics) in an average year < 20 t/a

A relevant quantity of micro plastic in rivers can be explained by plastic passing
waste water treatment plants

Particle movement can be reproduced by numerical models

Hydrodynamic modelling serves as a perfect tool for explaining acculumation
zones and finding particle paths (where does it come from, where does it go?)
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Thank you for your attention!



