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Studies in the early 2000s found that Dambovita River, a tributary of the Arges River and sub-
tributary of the Danube River, and the main supplier of water for Romania’s capital, Bucharest, was
mainly polluted with organic substances, decomposition products, and oil derricks activity. Because of
this, the water quality was established as “class 111 out of I-V.

Our study aims to synthesize existing knowledge and offer a comprehensive view of the current
situation of the Dambovita River.

The methodology of the study was designed to investigate current environmental challenges and
rehabilitation efforts concerning the Dambovita River, based on studies gathered between 2000 and 2024.

Herein we discuss the main pollutants responsible for water contamination and pollution in the
Dambovita River: microplastics, heavy metal contamination, and wastewater spillage, and other
pollutants. Of these, spillage is the most damaging element, due to the presence of petroleum and oil
compounds, chloride, antimicrobials, and other potentially harmful contents.

Though there are significant improvements in Dambovita River’s water quality, more work still needs
to be done. Removing pollution sources and continuously improving the overall quality of Dambovita
River’s waters is essential to preserving its local ecosystem and the lives of the people who rely on it.
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INTRODUCTION

The issue of river pollution in Europe, especially in
the case of the Danube River and its tributaries, is a
well-known concern. In 2007, the World Wide Fund
for Nature (WWF) listed the Danube as among the top
ten most threatened rivers in the world, citing the
implementation of infrastructure, wastewater spillage,
and other polluting activities as the main causes of the
destruction of the riverine environment?.

In response to this growing issue, the European
Commission implemented the Water Framework
Directive (WFD), a framework of legislation and
management for groundwater, inland, transitional,
and coastal waters in the European Union??3
According to the WFD, the quality of water in these
environments is defined as High, Good, and
Moderate status, with each term representing a
decrease in water quality; this framework addresses
phytoplankton, fauna and flora quality and
diversity, hydromorphological quality, and physico-
chemical characteristics®.
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The WFD is implemented and maintained
through several organizations, each overseeing
specific bodies of water. In the case of the Danube
River, the International Commission for the
Protection of the Danube River (ICPDR) is
responsible for overseeing both the river itself and
its tributaries, with the stated goal being a cleaner,
healthier, and safer Danube®.

In 2008, a research paper on the impact of human
activities on the environment quality in Dambovita
County mentioned that rivers crossing its territory
are mainly polluted with organic substances,
decomposition products, and oil derricks activity,
with the water quality of the Dambovita River, a
tributary of the Arges River and sub-tributary of the
Danube River, and the main supplier of water for
Romania’s capital, Bucharest, being established as
“class 11I” out of 1-V®.

Our study aims to synthesize existing knowledge
and offer a comprehensive view of the current
situation of the Dambovita River.
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MATERIALS AND METHODS

The methodology of the study was designed to
investigate current environmental challenges and
rehabilitation efforts concerning the Dambovita
River.

Data for this study was sourced from a review of
literature available on Google Scholar. The
keywords used for the search included “Dambovita
River”, “urban river management”, “river
pollution”, “river rehabilitation”, “microplastics”,
“heavy metals”, “Bucharest urban development”,
and “sustainable urban planning”. These keywords
were combined using Boolean operators to
maximize the search efficiency and coverage.

Inclusion Criteria were established as articles
published in English and Romanian from 2000 to
2024, to ensure the relevance and timeliness of the
data, studies focusing on urban river management
practices, environmental challenges facing urban
rivers, community engagement in river conservation,
and case studies on river restoration efforts.

RESULTS

General context

A significant amount of research has been
conducted within a 2016 review paper written by
Zaharia et al.” on the effects of urbanization on river
systems within the Bucharest region. In this report,
using the WFD’s classification system in order to
define water quality based on quality classes 1-V
(very good, good, moderate, poor, bad), Dambovita
River samples place it squarely in the 111-V bracket
of quality class, with class fluctuations depending
on the origin point of the samples along the river
basin. Downstream of Bucharest, Ddmbovita River
quality falls into class V. The review also makes
note of the fact that the manipulation of the river’s
natural flow, the disposal of wastewater further
downstream, and the disposal of wastewater from
cities further upstream all contribute to a decrease in
quality, especially since wastewaters are only
partially treated in Bucharest due to the then-partial
functioning of the wastewater treatment plant in
Glina village.

Dambovita River is listed among the main
polluted rivers in Romania in the section on the
causes and effects of water pollution in Romania of
the 2020 book Water Resources Management in
Romania, owing to the exploitation of iron, steel,
and wastewater collected from chemical factories®.

Microplastics

Around 2.4 mg/L of microplastics (plastic
particles ranging between 125 um — 5 mm) were
present in the Dambovita River, upstream of its
confluence with the Arges River. These
microplastics mostly consisted of single-use
packaging fragments, fibers, and other such
materials®. Microplastics are harmful to the local
flora and fauna, which may present an added risk
factor for riverine species, such as the Eurasian
otter?,

Heavy Metal

Heavy metal consumption from freshwater
basins can significantly impact human health, with
research indicating that bioaccumulation in aquatic
organisms poses health risks to humans through
contaminated fish or water consumption*2, Long-
term exposure is linked to neurological, renal, and
skeletal damage®®**. Other potential manifestations
of long-term  ingestion of  heavy-metal-
contaminated water are gastrointestinal issues,

cognitive  impairments, and  cardiovascular
diseases!™.
Recent  assessments of heavy  metal

concentrations in the Dambovita River revealed that
concentrations of cadmium (Cd), nickel (Ni),
mercury (Hg), and lead (Pb) were within normal
ranges'®. However, some of these metals were found
to be within the upper limits, suggesting that more
sampling and observations may be necessary?®.

Although the water may have within-limits
quantities of heavy metals, a noteworthy
perspective is the accumulation of said molecules in
the roots and leaves of aquatic flora. Not discussing
the Dambovita River, the study followed how
different plants absorb the metal ions present in the
water of the riverst’. The authors identified a series
of plants (Ranunculus ficaria, Plantago major,
Taraxacum officinale, and Achillea millefolium)
that are frequently used in alternative medicine and
concluded that although not all plants accumulate
metals in a concerning matter, the roots and leaves
of some plants, such as Plantago major and
Taraxacum officinale, may accumulate high
quantities of heavy metals'’.

Spillage

The findings of a study conducted on the quality
of the waters in the Targoviste Plains, represented
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by the Dambovita, Arges, and lalomita Rivers,
revealed that waste spillage is an important factor in
these rivers’ pollution. Industrial oil scaffolding in
the area has led to an increase in oil, petroleum
products, and chloride content in the river water,
beyond the acceptable levels for class Il evaluation
according to WFD?8,

Pollution does not only occur in industrial
regions but also in urban areas. A recent study of
perfluoroalkyl substances in Romanian waters,
which are often used in cleaning products,
pesticides, medical equipment, cosmetics, and fire-
fighting foams, revealed that the waters downstream
of Bucharest’s wastewater treatment plant held the
highest concentration of perfluoroalkyl compounds,
at approximately 45 ng/L. With the waters upstream
of the Bucharest wastewater treatment plant having
the lowest recorded levels among upstream
samples, it is clear that the presence of urbanization
and the efficiency of wastewater processing
facilities plays an important role in Dambovita
River’s water quality®®.

Among pollution sources, wastewater produced
by healthcare facilities is also important, mainly due
to the release of drug-resistant bacteria, resistance-
encoding genes, and antimicrobials into the waters.
This is especially true in situations where
wastewater treatment plants are only partially
functional’. For instance, water samples taken
downstream from wastewater treatment plants in
Dambovita River tested positive for genes that
encode beta-lactamases, enzymes with a lytic effect
on beta-lactam antibiotics; samples taken upstream
tested negative®.

The occurrence of the COVID-19 pandemic has
also affected the coliform and enterococcal
populations found in the Dambovita River, with the
wastewater changing the distribution to favor fecal
bacteria. Coupled with the fact that enterococci are
often involved in horizontal gene transfer and the
rise of antimicrobial resistance, this demonstrates
that pandemics and the resulting wastewater from
healthcare facilities are an added pollution factor?.

DISCUSSION

In 2020, ICPDR released a Facts and Figures
report on Romania, describing that the main issue in
regards to the pollution of the Danube River, its
tributaries, and sub-tributaries is caused by the
disposal of organic substances and nitrates in
Romanian groundwater sources. Although the issue
is being addressed with projects aimed at limiting

these pollutants, their continued presence even two
decades after the implementation of the WFD
suggests that there is more work needed to properly
limit their presence?.

Several initiatives have been involved in the
surveillance of drug-resistant bacteria, resistance-
encoding genes, and antimicrobials in freshwater
sources as a consequence of spillage from health
centers. One initiative that specifically handled the
issue of antibiotic resistance gene dissemination from
wastewater treatment plants into the aquatic
environment was the RADAR project?. The research
focused on the isolation and identification of
antibiotic resistance of the ESKAPE group
microorganisms (Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa,
Enterobacter spp.). They assessed freshwater
sources that could be source-tracked as being
potentially contaminated with medical waste. The
project was underway between 2018 and 2022,
disseminating the obtained information through
conventional means (research articles, conferences,
and theses)Z. A list of the aforementioned results can
be found on the project’s website?,

A critical aspect of our research uncovered the
scarcity of available data in regard to the levels of
organic compounds, microplastics, and other
pollutants that can be found in the Dambovita River.
The RADAR project was one of the biggest
initiatives addressing the issue of antimicrobial
resistance in the aquatic environment. However, the
results of the project have to be considered a
cornerstone in regard to the quality of the
Dambovita River, from a microbiological point of
view. Further research needs to be conducted in
order to properly prevent and control the potential
spread of antimicrobial resistance.

CONCLUSIONS

Though there are significant improvements in
Dambovita River’s water quality, more work still
needs to be done. The harmful effects of river
spillage and the inefficient processing of wastewater
are the most significant sources of pollution.
Removing these sources and continuously
improving the overall quality of Dambovita River’s
waters is essential to preserving its local ecosystem
and the lives of the people who rely on it.
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