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Abstract

Under the current conditions, in which the drinking water crisis is beginning to feel
increasingly acute, a proper assessment of water quality is required. Economic development, along
with population growth, the development of urban settlements puts an increasing pressure on natural
resources. Water occupies an important place in the development and maintenance of life so that
pollution prevention measures must take precedence. In the present paper the quality of the Bega
River is described in three control sections: Luncani, Balint and Amonte Timisoara. Water samples
were taken in February, May, August and November for the year 2015 and February and May for the
year 2016. The main quality indicators determined were: pH, dissolved oxygen content, biochemical
oxygen demand, nitrogen and nitrogen content, ammonium, phosphates, conductivity, hardness,
content in iron, manganese, cadmium, lead and nickel. In the three sections studied on the Bega
River, there was registered water pollution with nutrients, due to the spillage of domestic and
agricultural waters from the vegetal and zootechnical farms in the area, of the use of organic
fertilizers and the storage of waste on the banks of the river.
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INTRODUCTION

One of the major crises facing humanity in the near future is the water
crisis, meaning the decrease of the amount of drinking water that can be
made available to the population. Also, the negative effects of surface water
pollution, effects that will be felt by the continuous and increasing
environmental degradation and degradation of the general health status of
the human population. In order to avoid these negative effects of water
pollution, are needed a series of measures for waste water treatment and
pollution avoidance in the future. When surface water is polluted it is
necessary to know the provenience source of the pollutants. By this it is
possible not only to determine the origin of the pollutant factor, but also to
determine the initial concentrations, the duration and the cause of the
pollution (Radulov et al., 2016; Nita et al.; Lato et al., 2013; Horablaga,
2014).

Pollution of surface waters, as well as underground waters, has serious
effects on the biosphere, affecting aquatic life from microorganisms to
insects, fish and birds, but also the health of terrestrial animals and plants. In
addition, pollution affects people's ability to use water. Depending on nature
and intensity of pollution, can be reduced or canceled the usability for
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almost any purpose. Continuous monitoring of water quality is
recommended (Smuleac et al., 2012, 2014, 2016; Neacsu et al., 2011).

MATERIAL AND METHOD

The Bega River Basin is part of the BANAT hydrographic space. The
total length of the course is 359 km, out of which 241,2 km on Romania’s
territory (from the spring to the exit from the country, at Balint). The Bega
River is one of the main rivers of Timis County and the drinking water
source for many localities where it passes. It springs from the Poiana Rusca
Mountains, Pades peak, from the altitude of 1150 m and is formed by the
union of two arms, Bega Luncanilor and Bega Poieni, near the locality
Curtea. The main localities are: Margina, Faget, Balint, Recas, Timisoara
and Otelec, after which it leave the country and enter in Serbia, where it
drains to Tisza at Titel.

The study of Bega River water quality in the middle sector was
carried out by sampling water samples in three control sections: Luncani,
Balint and Amonte Timisoara.

Water samples were taken in February, May, August and November
for 2015 and February and May for 2016. The main quality indicators
determined were: pH, dissolved oxygen content, biochemical oxygen
demand, nitrogen and nitrogen content, ammonium, phosphates,
conductivity, hardness, content in iron, manganese, cadmium, lead and
nickel.

RESULTS AND DISCUSSION

From the comparative analysis of the three sections taken in study, it
is noted that the pH falls within normal limits (Fig. 1) from 6.8 pH units
recorded in February at Luncani to the maximum value of 7.8 pH units
recorded in August at Balint.
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Fig. 1. Evolution of pH Fig. 2. The dissolved oxygen content

The dissolved oxygen content (Fig. 2) is high in all sections under
study, except in August when the values fall below the limit of first quality
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class limit for Amonte Timisoara section (8.5 mg/l) and Luncani (8.9 mg/l),
the minimum being recorded at the Balint section in May 2015 (8.2 mg/1).

Biochemical oxygen consumption in 5 days is an indicator that allows
us to predict the degree of water pollution. From Figure 3 we can see that
the CBOS5 values are below the first grade for the Amonte Timisoara and
Luncani sections, a slight exceeding being recorded only in February 2016
for the Balint section.

Regarding the nutrient regime, it is observed that at the ammonium
indicator (Fig. 4) values are very good, keeping below the limit of first
quality class for Amonte Timisoara section and the Luncani section, only
the value of 0.46 mg/l recorded in November 2015 being above the limit of
first quality class for the Balint section.
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Fig. 3. Biochemical oxygen consumption Fig. 4. Ammonium content

The nitrogen content (Fig. 5) in water at Amonte Timisoara section, in
February 2016 and August 2015 puts the water in the second quality class,
while in the rest of the months taken under study the water quality
decreased to the third class; at Luncani the water is in the second class of
quality, except in May 2016, when the water is in the third class, and at the
Balint section the water was of the third quality, decreasing in May, August
and November 2015 at the four grade quality.

The nitrate content is moderate, and in all three sections studied the
water is of the second quality (Fig. 6).
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Fig. 5. The nitrogen content Fig. 6. The nitrate content

If at the sections Amonte Timisoara and Balint the content in
phosphates is low, with values that allow water description as being of first
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quality, in the Luncani section, are reported overflows in all months under
study, only the value of 0.13 mg/l from May 2016 being below first quality

class.

The hardness of the water (Fig. 7) is expressed in mg/l of CaCO3, and
the values obtained at all three sections taken in the study indicate water

with a low hardness.

The iron content (Fig. 8) is reduced with values below the limits of

first quality Class.
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Fig. 8. The iron content
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The manganese (Fig. 9) determines water classification from the
Amonte Timisoara section in the second quality class in 2015; at Luncani
section are seen exceeds of first quality class in May 2015 and May 2016,
and in November 2015 the value of 0.14 mg/l being of third class of quality
and at Balint the manganese is below first quality class only in February
2016, in the remaining months of study having values of second quality

class.
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Fig. 10. Cadmium concentrations
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At the heavy metals regime, it is noted that are not signaled exceeding
at cadmium concentrations (Fig. 10) at the sections Amonte Timisoara and
Luncani, instead at Balint, in the first half of the year 2015, values
exceeding the first quality class are recorded. Concerning the lead
concentration (Fig. 11), are determined values which classify water in the
2nd quality class in May, August and November of the year 2015 for
Amonte Timisoara, at Luncani the lead from water exceeds the limit of first
quality class only in May 2015, and at Balint are reported exceeding of first
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quality class from 6.1 pg/l in May 2015 and 2016 up to 7.17 pg/l in
February 2016.

The nickel content (Fig. 12) is reduced in all the months under study
at all the three control sections.
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Fig. 11. The lead concentration Fig. 12. The nickel content

CONCLUSIONS

e The study of Bega River water quality in the middle sector was
carried out by sampling water samples in February, May, August and
November for the year 2015 and February and May for the year 2016 in the
three control sections: Amonte Timisoara, Luncani and Balint. The
following have resulted:

e The pH ranges in normal limits to all three sections.

e Dissolved oxygen content is high in all sections studied, except in
August when values fall below the limit of first quality class.

e Regarding the nutrient regime, it is noted that the ammonium
indicator the values are very good, the content of nitrite in the water is in the
second quality class, and decreases in some months to the level of the third
class of quality, and at the Balint section decreased in May, August and
November 2015 at the fourth class, the content of nitrates is moderate, in all
three sections studied, water being of second quality. The content of
phosphates is low.

e Water hardness is low.

e [ron content is reduced with values below the limit of first quality
class, but manganese determines that water quality to be classified in the
second and third quality class.

e At the heavy metals regime, it is observed that are not signaled
exceeding to cadmium concentration at the sections Amonte Timisoara and
Luncani, in change at Balint in the first half of 2015 are registered values
exceeding the first quality class. As regards the lead concentration, are
determined values that classifies water in second quality class and the nickel
content is reduced in all the months under study from the three control
sections.
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In the three sections studied on the Bega River there was water
pollution with nutrients due to the spillage of domestic and agricultural
waters from the vegetal and zootechnich farms from the area, from the use
of organic fertilizers and from the storage of waste on the river banks.
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