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ABSTRACT

Plastic debris are an important issue due to the environmental impact it induces at the aquatic ecosystems.
Since most of plastics come from land-based sources, rivers play an important role in transporting plastic
patches. The Magdalena river, the most important river in Colombia ranks among the most contaminated rivers
by plastic in the world. This contribution analyzes in situ data recorded during beach and river cleaning events,
among of them stands out the data obtained from a coastal garbage island. The latter allowed estimating the
plastic mass input of the Magdalena. This analysis could be used to raise societal attention on this eco-hydraulic
problem and to highlight the need of an engineered plastic patches management plan and field measurements.
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1 INTRODUCTION

The Magdalena River is both the main fluvial system and a national symbol of Colombia as it constitutes the
largest fluvial waterway that runs from the center of the country to the Caribbean Sea and holds around 80%
of the Colombian population (Galvis & Mojica, 2007). It is also the habitat for several flora and fauna species.
In recent years, the Magdalena has exhibited a marked increase in plastics flow. Plastic litter is detrimental for
river biota as it can be ingested by aquatic animals and affect plant species such as mangrove forest trees
(Tim and Schwarz, 2020). In average, Colombia produces 24 kilograms of plastic per capita per year
(Greenpeace, 2018), which is not adequately disposed. A global model of plastic inputs by Lebreton et al.
(2017) ranks the Magdalena river as 15" World’s watercourse that discharges higher amounts of plastics into
the ocean (1.67x10* ton/year midpoint plastic mass). However, to date there is not information related to field
measurements and/or plastic classification at the Magdalena mouth.

The amount of waste transported in rivers has increased worldwide for several years because of plastic
dependence in cities (Plastics Europe, 2016). Barranquilla (population 1.2 million) is located at the Magdalena
mouth and is the largest river city. Since the year 2015 beach and river cleanups at the Magdalena mouth
during the winter season (May-July) have been frequently conducted. Thus, plastic islands at the river channel
and the coastal area have been identified. This study posits that yearly mass estimates of plastic mass can be
obtained by analyzing these islands.

2 DATA AND METHODS

A review of data from cleaning events in the adjacent zone of the river mouth has been conducted starting
from 2015 (Fig. 1). In Sabanilla, Puerto Colombia, during a beach cleaning event in mid-June 2015, about 25
tons of garbage were collected, which contained a high percentage of plastics (Limpieza en Sabanilla, 2015).
Another cleaning event took place on the riverbank, near the Gran Malec6n of Barranquilla, in October 2018.
Around 3 tons of garbage that contained 3 kilograms of recyclable material were removed (Limpieza en el rio
Magdalena, 2018). In June 2019, an environmental emergency arose in the department of Atlantico, since an
island of garbage boarded the beaches of Puerto Colombia, which are among the most crowded in the region.
The island (Fig. 2) contained more than 1050 tons of garbage. Parts of this debris were plastics (volume ~
20%), non-biodegradable waste, branches and logs coming from many of the streams that cross the city of
Barranquilla (Playas de Puerto Colombia, 2019). This island was formed in a period of two — four days,
initiating the accumulation of garbage on May 27™ and being fully formed on May 31!, By analyzing data from
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satellite images and videos, we estimated that the approximate daily mass of plastics (assuming a LDPE
density of 940 kg/m3) that entered the island in this time interval (3 days midpoint) was 65 tons. This
estimation demanded delimiting the surface of the garbage island, by rebuilding in Qgis the affected area
captured in drone videos. A subsequent correction, comparing several newspaper images, was carried out to
find the real dimensions of the debris island.

Finally, an annual projection of this rate results in 2.37 x 10* ton/year, which approaches both the midpoint
(1.67 x 10 ton/year) and upper mass inputs (2.95 x 104 ton/year) estimated by Lebreton et al., (2017) for the
lower Magdalena.
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Figure 2. Island of garbage in Puerto Colombia
in June 2019.

Figure 1. Geographic location of the cleaning events.

3 CONCLUSIONS

The data reviewed confirm the incidence of plastic flow in the lower Magdalena river that significantly affects
both the biota and the community welfare. Although preliminary, our results suggest that garbage patches
volumes may be used as proxy information to estimate the plastic mass inputs. Likewise, underline the need
for further research concerning eco-hydraulic impact of plastics.
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