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Abstract. Quality parameters for Someşul Mic River tributaries in Cluj-Napoca.
Water quality of Someşul Mic tributaries, which crosses Cluj town, is affected by
natural and antrophic factors. Crossing inhabited areas, river channel harnessing,
certain overflows modify water physical-chemical proprieties. Using some portable
devices, we were able to track down seven parameters on eight tributaries and on
Canalul Morii stream. The measurements were made between 2012 and 2013, in
different temperature and rainfalls conditions. Some parameters (like pH, Redox
potential) less vary, and some (temperature, ions, salinity, TDS) have more
differences between the values from the two years. Also, there can be observed
significant differences between the tributaries in the same measurement campaign
(salinity, TDS). These differences reflect on the river bed, drainage basin conditions,
and on antrophic influences. Some tributaries have harnessed river beds (Popii,
Calvaria and Ţiganilor streams), some channels cross the town’s green areas (Popii,
Ţiganilor, Becaş), and Zăpodie stream is influenced by waste deposit near the town.
Nadăş, Chinteni and Gârbău streams come from outside the built area; on the other
hand Popii, Ţiganilor and Becaş streams have their entire drainage basin inside the
built area. A particular situation appears on Canalul Morii stream that diverts some
of Someşul Mic waters upstream the town into the stream some kilometres more
downstream.

Introduction
Cluj-Napoca is a town situated on Someşul Mic Valley, in an area with
numerous tributaries that flow into the main river. This is why those rivers cross
the town’s built area. The most important rivers have their discharge basins outside
the built area, but their downstream parts cross into the town’s built area, and their
small tributaries belong entirely to the urban area.
The town’s social-economical life influences the environment, including the
water component. The water courses are directly affected by the physical and
chemical components that result from people’s life and activity
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In the past, the pollutants reached directly into these streams and from there
into the Someşul Mic River. The town’s modern sewerage system and the building
of two main collectors that are parallel with Someşul Mic stream made it possible
for many major pollutants to reach into the streams. This is why the major
pollutants don’t flow into the main course or into the river’s tributaries. However,
after passing through inhabited areas, the stream inevitably collect different
substances that influence water’s physical and chemical parameters.
Some water courses (Gârbău, Calvaria, Popii, Ţiganilor) have been covered in
some sectors to offer more large spaces for roads, a fact that affects the water
quality.
1. Data base and methods
Someşul Mic River receives eight tributaries inside the territory of ClujNapoca Town, six from the right side (Gârbău, Calvaria, Popii, Ţiganilor, Becaş,
Zăpodie) and two from the left side (Nadăş and Chinteni). Five of these rivers are
surveyed – Gârbău 28 km2, Nadăş 370 km2, Chinteni 45 km2, Becaş 44 km2 and
Zăpodie 43 km2, the rest having smaller drainage basins. Beside this natural
network, we can add Canalul Morii Stream that crosses the town parallel with
Someşul Mic on a length smaller than seven kilometres. It carries the water
diverted from the main river upstream the town, crosses the upstream green area,
next the centre and a part of the town's industrial area (Farmec, Clujeana, Dumas,
Jolidon, SECPRAL), and it comes back into the main stream. It is mostly
impounded and in some places covered.

Fig.1 Someşul Mic River tributaries in Cluj
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The parameters of these water courses have been determined using a multiple
parameter type Consort C933 that measures temperature, pH, ions concentration
and Redox potential. Also, using the WTW inolab Multi 720 parameter, we could
determine water conductivity and salinity, and dissolved substances. The
measurements were made in two phases: the autumn of 2012 – a more chilly-rainy
period, and the spring of 2013 – a warmer period, with no rainfalls.
The measurement sections were chosen near the stream's confluence so that
they register more accurate the physical-chemical parameters. Canalul Morii
stream has been measured at the derivation from Someşul Mic and also at the
confluence.
2. Results
Water river temperature is was higher in 2013 than in 2012, because of the
season the taking of samples was made. In November 2012 was a very late autumn,
with partially cloudy sky and a relatively warm time (air temperature 15.9°C) for
that time of the year. Next year, the beginning of May was preceded by a very
warm period for the beginning of spring, which was also felt in the temperature of
rivers with low discharge. The day the samples were taken was a very sunny and
warm day (air temperature 27.2°C). Average temperature’s amplitude difference of
stream water in these two years was of 8°C.

Fig.2 Water temperature

The extreme values for 2012 are 12.6°C and 9.1°C, and from 2013 – 25.0°C
and 15.5°C. The biggest temperature differences for the streams appeared on
Gârbău and Nadăş, with almost 50% on both rivers with high drainage basin and
discharge. The smallest difference appeared on Calvaria Stream, due to the fact that
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it is entirely covered, so it isn’t in direct contact with the air. The temperature on
Canalul Morii Stream grows once the river reaches Someşul Mic (15,5°C, 16,8°C).
The water pH is above 7 on all streams, that meaning the water is slightly
basic, with a overload of hydroxide ions. The water basic capacity is given also by
the presence of carbonates, bicarbonates and also alkaline solutions. The pH
average value for 2012 slightly exceeded the value from 2013. This is caused
mainly by the temperature and rainfall differences between seasons. The maximum
values are close: 8.61 in 2012 and 8.38 in 2013. The minimum values are identical
– 7.8.
High values were measured on Calvaria Stream (8.6) because it crosses
Mănăştur, a district with a high population number, and because it is completely
channelized, excepting the spring area. The lowest values appear on Becaş Stream,
because it crosses an area covered with gardens – Borhanci area, and Palocsay
Orchard – with low population. On the other hand, stream banks are full with
vegetation that neutralises the pH.

Fig.3 pH values

The biggest differences on the same stream appeared on Calvaria (0.26),
Nadăş (0.24) and Chinteni (0.20). In the first case, the pH is more basic in autumn
and in the other two cases in spring, caused by a higher water dilution determined
by sow melting on big land surfaces. On the other hand, Nadăş and Chinteni have
big water basins and long stream courses, with high discharge tributaries. On
Canalul Morii Stream, pH is highly grown: from 7.80 to 8.19.
The Redox Potential (rH) is expressed by the balance between atmospheric
gas hydrogen pressure and solution dissolved molecular hydrogen. Water condition
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indicates a dominance of metallic pollutants. Their average in 2012 was slightly
exceeded in the next year.
The maximum values in the two years are very close (-94.0 mV and -94.6
mV), and the minimum had more differences: -58.8 mV and -60.5 mV. We can
observe important amplitude of more than 30 mV. The streams Gârbău and
Calvaria, with concrete channelized beds, have higher values, over -90 mV,
because the first comes around high commercial centres, and the second crosses
Mănăştur district, with a high population. The minimum values, around -60 mV,
appear on Becaş Stream, caused by land use (gardening and orchards).
The high differences between the streams Nadăş and Chinteni are caused by
their high discharges that help the dilution phenomena and self-cleaning processes.
The Redox Pontential grows on Canalul Morii Stream because of the accumulation
of pollutants.

Fig.4 Redox Potential

The ions that appear on these streams have a metallic consistence, indicated
by high negative Redox potential values. After comparing the values from the two
years, 2013 has an average higher with 8%. The maximum value in 2012 was 90.1
mg/l, and in 2013 – 87.5 mg/l, both on Becaş Stream. The minimum values
appeared on Gârbău Stream: 31.4 mg/l in 2012 and 25.7 mg/l in 2013.
The streams Becaş, Popii and Ţiganilor have the highest ionic load. The
lowest values (below 40 mg/l) appear on Gârbău and Calvaria streams and on
Nadăş Stream in 2013. Some streams have big differences between the values from
the two years: Chinteni, Zăpodie and Nadăş.

128

Vigh Melinda, Pandi Gavril

At the Canalul Morii intake, the ionic load is very high (124 mg/l), but it
decreases towards the confluence with Someşul Mic River ((86.7 mg/l).
Variation trends of Redox potential and ionic concentration are similar. Where
the Redox potential has a small value, the ionic concentration is high: Popii,
Ţiganilor and Becaş streams. A different variation can be observed on each stream,
but also on Canalul Morii.

Fig.5 Ions

Water salinity is determined by the presence of dissolvable salts in the water
basins, and also by the load with waste waters that reach the streams. Because basic
hydroxides prevail in these streams, dissolved salts are very different: chlorides,
sulphates, carbonates, nitrates etc. In all the sections, the salinity in 2013 was equal
or higher than the one in 2012.

Fig.6 Salinity
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Zăpodie Stream has by far the highest values (1.3 mg/l in 2012, 2.4 mg/l in
2013) because it comes near the town’s dust hole, and through diffused washing
processes some mineral and oganical components reach the stream. High values
appear on Gârbău, Nadăş and Chinteni streams (0.2 – 0.7 mg/l). The other for
streams and Canalul Morii have a very low salts concentration (0.1 mg/l),
determined by their channelized beds, and also because the water comes from
Someşul Mic River.
TDS (Total Dissolved Solids) is known as the “sec residue”, because it
indicates the water dissolved mineral sediments. The 2012 average highly exceeds
(with 45%) the average value from 2013. This is because of lower temperatures
and higher rainfalls values in our study period from 2012 (8.1 mm).

Fig. 7 TDS variation

The maximum values appeared on Zăpodie Stream, 1500 mg/l in the first
year, and 1400 mg/l in the next year, caused by passing near the town’s dust hole.
The lowest values on both years appeared on Calvaria and Gârbău streams. The
TDS value was very small in 2013 on Calvaria and Ţiganilor stream (below 200
mg/l). All streams have lower values in 2013 than in 2012. The biggest differences
appear on Ţiganilor, Popii, Gârbău and Nadăş streams.
On Canalul Morii, the values don’t exceed 100 mg/l (48 mg/l and 78 mg/l).
We can observe a normal increasing trend from upstream to downstream.
The conductivity is highly connected with mineralisation degree because
dissolved salt concentration increases electricity carrying capacity. This is way it
can be felt the influence of geological substratum over water basins. The clay
deposits grow the carrying capacity. This capacity is also influenced by
temperature, our value being obtained at 25°C.
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The average value from 2012 slightly exceeded the one from 2013. The
maximum values from the two years appear on the same stream – Zăpodie (2018
µS/cm and 3450 µS/cm). The lowest values appear on Calvaria Stream (200 µS/cm
and 142 µS/cm). These values are determined by river’s channelizing that do not
allow inorganic materials wash. Small values appear on Popii Stream because it
crosses through the Agronomic Institute and on Ţiganilor Stream because it crosses
the Botanical Garden. In these cases, high organic quantities decrease water
carrying capacity.
On Canalul Morii, water has a very low carrying capacity (80 µS/cm and 129
µS/cm) because the water is deflected from Someşul Mic River. This thing
determined a very low dissolved salts concentration, reflected in the river’s salinity
and TDS.

Fig. 8 Conductivity

Conclusions
Someşul Mic tributaries that cross through Cluj-Napoca are highly influenced
by the natural factors present in their water basins, but also by the social and
economical life of the urban area. The quality parameters indicate different
influences determined by the environments the stream crosses. In the same time,
the parameters are influenced by meteorological conditions from the gathering
period (temperature, rainfalls).
It can be observed the high influence of town’s dust hole over Zăpodie Stream
parameters, of green areas over Popii, Ţiganilor and Becaş streams, of covered
sectors on Gârbău, Calvaria, Popii and Ţiganilor streams. Also, high water basins
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and high discharges such as those from Nadăş and Chinteni streams influence some
parameters.
All the parameters from Canalul Morii, except ionic concentration, have
higher values downstream than upstream. This is a normal situation, because the
channel collects some of the waste a pluvial waters, industrial polluting waters,
residual waters from hospitals and many solid garbage from all the area.
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