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Introduction . .
Pollution Management & Solutions in Germany
. Ehe R}ﬁirée is one_ofEurope’s major rivers (LZSO km), ﬂowing
through & countries. . MicroPlastics include: Eragments (broken—' ' ¢ International Commission for the Protection of the Rhine &
. Germany QOmiERS ihe Iongest national section of the Rhine, packagmg), fibers (textiles), beads (cosmetics), films, peﬂets/nurdles EU Water Framework Directive ouide cross-border water
including major cities such’as Cologne, Diisseldorf, Bonn, Mainz, o  German sources: gu
Mannheim, and Duisburg, Europe’s largest inland port. S N T ey R — governance.

* German strategies include: Upgrading wastewater treatment to

. Sugiorts drinking water, industry, agriculture, shig{)ing, recreation, ¢ Industrial discharge . .
and biodiversity for millions in Germany’s Rhine-Ruhr and Rhine- ¢ Tire wear and road runoff filter microplastics
Main regions. *  Degraded plastic licter U Strengthening industrial discharge regulations
e Research focus: How water uality decline in Germany ’s Rhine affects ¢ Rhine studies show some of the highest microplastic concentrations in O Reducing agricultural runoff
ecosystems & public health, and what solutions exist. Germany, especially in the Rhine-Ruhr region * Plastic reduction policies and recycling measures
c Hotspots downstream ofmaj or German cities; higher after rainfall. e Publi d vollusi . .
Back T Cl ublic awareness and pollution-prevention campaigns
g 1 mm * Empbhasis on adaptive management for climate change and
U 19¢th—20ch century industrialization — severe . 11
. v ) emerging pollutants
poﬂutlon; by the 1970s some German stretches were @ 5’ b
“b iologically dead” 0.5 o
¢ Post-WWILI: untreated wastewater, heavy metals, b COHCIUSIOII
chemical discharge. . Improving water quality in the German Rhine requires targeted
e 1986 Sandoz spill caused massive fish kills and d . . . . .
microplastic reduction strategies. Strengthening wastewater

contaminated water supplies downstream in Germany. .. ; .
. RGSPODSGI T Yo FOI” the Prstedion treatment, regulatlng lndustrlal penet IOSS, and expandlng stormwater
of the Rhine (ICPR) + Rhine Action Programme
(RAP).

*  Improvements: return of fish species, higher oxygen

filtration can limit plastic inputs at the source. Public awareness
campaigns and stricter plastic—use policies can reduce everyday waste

entering the river. Continued monitoring and cross-border

levels, reduced toxins. . . . :
COOPerathn Central to Rhlne management are eSSentlal for restorlrlg
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water quality and protecting ecosystems.
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* Aquatic life: Microplastics are mgested by fish, mussels, and ‘ 5 ' A ererences
ochem <Boppar it o
) ) /28 e
zooplankton, causing reduced feeding and growth. LuxemB:or::gas‘ﬁ:;:(“f/s.:\;dzs“é‘é *\A;_.w - . y
. : . . 9. ¢ >, Wertheim
*  Ecosystems: Plastics can carty chemicals or pathogens, affecting river S e ) (e rsitanbiis
healch. / e
. . . . . Strasbourg 7~ “Baden-Baden o sinkledesc ke of e Réne Kilenz K0
*  Human exposure: Possible contamination through dnnklng water - . : / Kel) e o
] ) Breisachd’ fFreiburg M, T, Hauk A Wik U, & - ‘*
intakes and fish consumption. AT e
Rhine (= 1806} 1375-1392. BWETSPRTYy
e Sediment buildup: Microplastics accumulate in riverbeds, where they — ‘
perSISt for decades The Rhine River: 1,230km
. . . The Moselle River: 545km
e Chemical pollutants transported by microplastics The Main River: 525km

Microplastics as vectors for microbial contamination
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1.Introduction

Microplastics are becoming a
real problem. These tiny
plastics have found there way
into just about every crevice of
the world. Especially into our
water. Turning to real world
examples we look at the two
rivers of the Ulhas and
Yamuna. As well as these
being important rivers to
surrounding human life, used
for things like drinking water,
agriculture, and more.

2.Background

My objective with these two rivers
is by expose them two. By showing
what surrounding areas are
causing the most pollution. What
are the main sources of pollution,
and human activities that are
causing more damage to those
rivers. Finally, this is important
because of the effects
microplastics have on a multitude
of things. Environment affecting
fish and other living organisms in
rivers, being a carrier for other
things like heavy metals, and
especially how they cause many
health effects in humans like
affecting hormones, cardiovascular
health, and reproductive and
development issues.

3.Ulhas Information/ Data |

- Meets with the Arabian sea.

- Many cities surrounding the river including the Ulhasnagar
that has estimated 500,000-700,000 people.

- Largest industrial cluster in Asia, including pharmaceutical,
plastic, and petroleum.

- Smaller areas of agriculture and livestock.

- Study used the top 5 cm of sediment for microplastic
samples.

- Samples were taken from the area of Maharashtra, India.
-between all of the samples taken the microplastics ranged
from 40 + 5.77 to 600+ 122.
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1252.10 6.87 212.27 360=61.1 B8 ‘_&
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4 Yamuna Information/ Data

- Close to Himalayan mountains & receives its runoff water.
- Longer river compared to the Ulhas at 1370 km.

- Large cities surrounding are the Delhi, Mathura, and Agra.
- Good amounts of agriculture at the basin of the river.

- Smaller industries around the river. Consisting of glass,

leather and tanning, pharmaceutical plants, and a few others.

- Data collected from water samples, located in multiple
different locations

- highest amount of microplastics came from the cheer Ghat
where it showed 36873 £2221 particles observed per litre.
-Lowest recorded amounts where from the Yamuna Nagar,
Haryana with an abundance of 6506+713 particles per litre.

-Green Queen. (2021, January 6).
https://www.areenqueen.com.hk/j

ollution|

-Haque, Md. M., Niloy, N. M., N . K., Fatema,

y ., Q
Environmental Science and Pollution Research In!un(murml 27(34), 42582-42599. https;
-Parida, P. K., Behera, B. K., Dehury, B., Rout, A. K., Sarkar, D. J., Rai, A., Das, B. K., & Mohapatra, T. (2022). Community structure and function of microbiomes in polluted stretches of river Yamuna in New Delhi, India,

University of Nevada,
Reno/ cal Cottone
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5.Findings
Ulhas River

-The Ulhas River contains micro plastics contaminants like nylon,
HDPE, Polyethylene, Polyester, Polyether, urethane, polypropylene,
PVC, and a few more

- These microplastics are ones that are used for products. For
example polyethylene is used in plastic bags, and shrink wrap.

- highest levels of microplastics are associated with highly populated
places combined with industrial sources, and or agricultural sources.
Yamuna River

-Types of microplastics include polymers of HDPE, polyethylene,
polypropylene, polystyrene, and polyesters.

- Again most of these plastics being associated with factory made
products

- Higher amounts of microplastics found in areas of a combination of
agriculture, and livestock being next to cities and the river.

6.Conclusion E

Overall, there are a multitude of contributors like industries,
populations, agriculture factors that are contributing to these rivers
being infested with microplastics. There is a major importance of
identifying the sources combined with understanding land use
patterns, industrial discharge, and population density all contributors
of microplastic accumulation. Finally, making these problems more
public can lead to healthier rivers around the world.
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