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Abstract: The bacteriological and physico-chemical qualities of Hydrosystem
“Radoniqgi” were carried out to ascertain the variation in the quality of the water
between March 2014 and March 2016. This artificial lake has surface of water
collection of 120 km? and the main water supplier is River Lumbardh of Degani
with an average flow 5m?/s which lies at an altitude of 600-2500 m with 120 km?
Water samples collected from three locations: 1. River Lumbardh, 2. Derivative
channel and 3. Lake. The quality control of lake “Radoniqi” was monitored using
physico-chemical and microbiological indicators. The bacteriological and physico-
chemical analyses performed were in accordance with standard procedures. The
microbiological and physico-chemical parameters monitored were: total coliforms,
fecal coliforms, fecal streptococci and aerobic mesophilic bacteria, turbidity, pH,
temperature, chloride, conductivity, dissolved oxygen, suspended solids; nitrate,
nitrite, phosphate etc. Enumeration of bacteria is made by membrane filtration
method and by counting colonies on plates with RBA, M-Endo Agar less, PCA and
BEA agar. There was a positive correlation between faecal coliform count with
most of the physico-chemical parameters. The results of most of the physico-
chemical and microbiological parameters analyzed were shown to be higher at
sampling point 1 and 2, due to different seasons and water volume. Therefore
periodic monitoring of the water quality is recommended especially during the
spring-summer season.
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Introduction

Drinking water must be free from components which may adversely affect the human health.
Such components include minerals, organic substances and disease causing microorganisms. The
healthy aquatic ecosystem is depended on the physico-chemical and biological characteristics
(Venkatesharaju et al., 2010). A large portion of the population in developing countries suffers from
health problems associated with either lack of drinking water or due to the presence of microbiological
contamination in water (Van Leeuwen, 2009). Public and environmental health protection requires
safe drinking water, which means that it must be free of pathogenic bacteria. As a consequence,
sources of fecal pollution in waters devoted to human activity must be strictly controlled. Entero-
pathogens, such as Escherichia coli O157:H7, are generally present at very low concentrations in
environmental waters within a diversified microflora.

Water quality means the physical, chemical and biological characteristics of water [3] (Diersing
N.2009). Bacterial contaminants such as E.coli and fecal coliform in drinking water represent an
acute health risk. Total (TC) and fecal coliforms (FC) have traditionally been regarded as indicators of
microbial contamination of waters (Clark et al., 1991). Recent reviews, however, have shown E.coli to
be the best indicator for the assessment of fecal contamination (Clark et al., 1991; Edberg et al., 2000)
and the possible presence of enteric pathogens (Geissler et al., 2000; US EPA, 2002).Parallel to the
work on coliforms, a group of Gram-positive coccoid bacteria known as faecal streptococci (FS) were
being investigated as important pollution indicator bacteria (Houston 1900; Winslow & Hunnewell
1902). Physical and chemical parameters include: temperature, smell, taste, color, turbidity; pH,
nitrites, nitrates, ammonium, heavy metals, TSS total suspended solids. Object of our study are: River
Lumbardh of Degani; Derivative channel and Lake “Radoniqi”. The main supplier of lake is the river
Lumbardh of Degani. Second supplier is river Bistrica with capacity of 2,640 m? per hour, or 650 L/s.
The lake has a voluminous capacity of 117.8 million m3 of water, maximum length 5.2 km, maximum
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width 2.5 km and maximum depth 52 m. The study was conducted to assess the statement on
relationship between physico-chemical and bacteriological parameters as indicators of water quality
in Hydrosystem “Radoniqi” and relationship between these parameters.

Figure 1. River Lumbardh Figure 2. Derivative Channel Figure 3. Lake “Radoniqi

Materials and Methods
Sample collection

Current study was carried out to examine the quality of drinking water of Hydrosystem “Radoniqi”.
To evaluate the water quality an effort was made to investigate the water in three locations: River
Lumbardh, Derivative channel and the lake (Figures 1 - 3). Water samples were collected in sterile
bottles of 500 ml and transported to the laboratory in cool box . The 192 water samples were collected
twice a month over a period of two years starting from March 2014 to March 2016. Microbiological
analysis of water samples was started as soon as possible after collection to avoid unpredictable
changes in the microbial population (Gaudy, 1998).

Physico-chemical Parameters

The temperature of the water samples was determined in situ using a mercury thermometer, while the
pH and turbidity measurements were measured immediately after collection using digital photometer.
Nitrites, nitrates, ammonium, chlorides and H,S are determined by digital photometer.

Microbiological Parameters

The water samples were analyzed for: total and faecal coliforms, streptococcus faecalis and aerobic
mesophylic bacteria. Total coliform counts were determined using the membrane filtration method.
The 100 ml water sample was filtered using 0.45 mm pore size, 47 mm diameter filter membrane as
described by (APHA1998), incubating this filter on a selective medium and enumerating typical
colonies on the filter. Faecal coliform counts were performed with m-Endo-Les agar at 37°C for 24 h
(Grabow, et al., 1991). Nutrient agar (NA) was used for determination of number of aerobic mesophyl
bacteria. Faecal streptococci (FS) were being investigated as important pollution indicator bacteria
(Houston, A.C. (1900), on plates with Bile aesculin azide agar.

Results and Discussion

Statistical indicators of parameters such as: temperature, pH, turbidity (NTU), electrical
conductance, chloride, ammonium, nitrites, nitrates, phosphates, total coliform bacteria, faecal
coliform bacteria, aerobic mesophylic bacteria and Streptococcus faecalis are presented in table 1.
For this parameters is determined the mean value, standard deviation, minimum value, maximum
value.

Statistical indicators of physico - chemical parameters (temperature, pH, turbidity) for the Lake
“Radoniqi”

Temperature

The average of temperature during the two years period of study varied between 4.1°C to 12.2°C in

River Lumbardh, 4.2-12.2°C in Derivative channel and 4.4 — 12°C in the Lake. (Table 1, 2, 3). Low

temperatures corresponded to the winter season. The temperature thereafter increased gradually during

spring until summer when high temperatures were observed. The combined effect of elevated
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temperatures and heavy rains could explain the high coliform counts observed during the spring and
summer period. There were differences in temperature values between the three investigated locations.

pH

The pH of River Lumbardh and Derivative channel was within the range of 7.5-10 during the period
of observation, that means are slightly alkaline (basic), Table 1, 2, 3 .The overall pH pattern showed
that the pH values were relatively high in winter compared to summer. Physical parameters, such as
pH, temperature and turbidity have a major influence on bacterial population growth (Nibel et al.,
1999; Byamukama et al., 2000; Goni-Urriza et al., 2000; Nishiguchi, 2000).

Turbidity (NTU)

The statistical study showed that the average value of turbidity during measurement ranged from 0.24
to 3.5 NTU. It shows that the waters of the Lake “Radonigi” are within normal values allowed
turbidity, which it classifies as category A, SNTU/FNU. These low values indicate that the water
turbidity this watershed have great self-cleaning ability, as these are the waters that flow (Table 1, 2,
3).

Electrical conductance

The electrical conductance values during the two years period March 2014-March 2016 were from
225-260 in River Lumbardh; 210-258 in Derivative channel and 170-228 in the Lake “Radonigi”.
During this period of the study it was observed that there were only minor changes during different
months depending on the amount of rainfall. Higher values of conductivity were observed in the
Derivative channel and in the Lake “Radoniqi” sampling stations. The highest value of conductivity
was 260 uS / cm and the temperature 12.2 ° C (Table 1, 2, 3).

Table 1. Statistical values of physical-chemical and microbiological parameters during the period
March 2014- March 2016 in River Lumbardh.
River Lumbardh
March 2014-March 2016

Average Min Max SD

Temperature 4.1-10 7.0 4.1 10 241
pH 7.5-10 8.60 7.5 10 1.02
Turbidity NTU 1.5-35 2.63 15 35 082
KMNO4 5.2-6.8 5.68 5.2 6.8  0.67
Electrical conductance 225-260 236.4 225 260 14.58
Dissolved Oxygen 8.9-12.5 10.71 8.9 125 1.47
Ammonium 0.07-0.055 0.057 0.07 0.055 0.01
Nitrite <0.003-0.007 0.007 0.003 0.007 0.00
Nitrate 0.5-0.9 0.59 0.5 09 017
Phosphate 1.3-2.8 0.9 1.3 28 082
Total Coliform bacteria 148-306 228 148 306 64.50
Faecal coliform 133-289 201 133 289 63.86
Aerobic mesophylic bacteria 54-157 114 54 157 42.24
Streptococcus faecalis 3-18. 4.1 3.0 18.0 6.83

Total coliforms (TC)

The results indicated that the average values of total coliforms during the measurement of River
Lumbardh were ranging from 148-306 CFU/100ml water and Derivative channel from 135-302
CFU/100ml water. In the lake TC counts were from 94-185 CFU/100 ml due to human activities and
unhygienic practices that leads to the contamination of the water sources (Table 1, 2, 3). Based on
European standards (Directive 76/160 / EEC ) for total coliform content can be said that the water
from Lake “ Radoniqi” is classified in Grade A which allows up to 500 *CFU/100 ml. Evaluation of
this parameter was made by Directive 76/160 /EEC, which contains a parameter for assessing the
surface water. Total coliforms are not a measure of fecal contamination and therefore they have no
connection with the change of water quality (Cabral, 2010; Anonimous, 2001; Mijovic, 2006; Bushati,
2006). Average values of TC presented above are shown in Figure 1).
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Table 2. Statistical values of physical-chemical and microbiological parameters during the period
March 2014- March 2016 in Derivative channel.
Derivative channel
March 2014- March 2016

Average Min Max SD

Temperature 4.2-12.2 7.2 4.2 122 3.30
pH 7.2-9.7 8.45 7.2 9.7 102
Turbidity NTU 1.3-3.02 2.5 13 302 0.72
KMNO4 3.1-6.5 5.28 3.1 6.5 141
Electrical conductance 210-258 229.2 210 258 19.73
Dissolved Oxygen 8.0-12.3 10.5 8 123 176
Ammonium 0.001-0.055 0.046 0.001 0.055 0.02
Nitrite <0.002-0.006 0.003 0.002 0.006 0.00
Nitrate 0.045-0.061 0.43 0.045 0.061 0.18
Phosphate 0.05-2.4 0.86 005 24 097
Total Coliform bacteria 135-302 209 135 302 68.32
Faecal coliform 122-277 188 122 277 63.51
Aerobic mesophylic bacteria 50-137 98.9 50 137 35.61
Streptococcus faecalis 3-18. 4.0. 3 18 7.87

Table 3. Statistical values of physical-chemical and microbiological parameters during the period
March 2014- March 2016 in Lake “Radonigi”.

Lake "Radoniqi"

March 2014- March 2016 ~\verage Min — Max - SD

Temperature 4.4-12.0 7.8 4.4 12 3.11
pH 7.0-8.2 7.78 7 82 0.50
Turbidity NTU 0.24-2.26 1.43 024 226 0.83
KMNO4 2.37-5.37 3.53 237 537 124
Electrical conductance 170-228 206.72 170 228 23.96
Dissolved Oxygen 6.5-10.6 9.49 6.5 106 1.73
Ammonium 0.01-0.046 0.02 0.01 0.046 0.02
Nitrite <0.001-0.003 0.001 0.001 0.003 0.00
Nitrate 0.002-0.45 0.36 0.002 045 0.19
Phosphate 0.03-1.28 0.09 0.03 128 0.58
Total Coliform bacteria 94-185 136 94 185 37.19
Faecal coliform 58-175 121 58 175 4781
Aerobic mesophylic bac. 30-80 50.2 30 80 20.54
Streptococcus faecalis 0-15 2.68 0 15 6.53

Statistical indicators of microbiological parameters (Total coliforms, Faecal coliforms, Aerobic
mesophylic bacteria, Streptococcus faecalis) for the Lake Radoniqi

Faecal coliforms (FC) — E. coli

The average value of faecal coliforms (FC) - E. coli during the period March 2014-March2016 ranged
from 133-289 CFU/100ml in River Lumbardhi, 122-277 CFU/100 ml in Derivative channel and 58-
175 CFU/100 ml in Lake “Radoniqi” (Table 1,2,3). Based on European standards (Directive 76/160 /
EEC) for total coliform content can be said that the water from Lake “ Radonigi” is classified in Grade
A which allows up to 500 *CFU/100 ml. Higher values are observed in River Lumbardh and
Derivative channel during the summer period in the as a result of environmental factors. The faecal
coliform counts were higher also in the rainy season. Average values of FC presented above are shown
in Figure 1.

Faecal Streptococci (FC) and aerobic mesophylic bacteria

The average value of the faecal Streptococci (FS) ranged from 3CFU/100 ml in May 2015 to 18 CFU
/100ml in August, 2015 (point 1). Water from three investigated points in terms of intestinal
enterococci based on Directive2006/7/EC of the European Parliament are classified in class A, which
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runs until 200CFU/100 ml (Table 1, 2, 3).The results of the aerobic mesphylic bacteria counts
(CFU/100ml) are showed in Table 1.The average value in River Lumbardhi ranged from 54-157
CFU/100 ml, in Derivative channel 50-137 CFU/100 ml and in the Lake “Radonigi” 30-80 CFU/100
ml (Table 1,2,3). Average values of FC and aerobic mesophylic bacteria presented above are shown in
Figure 1).
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Figure 1. Chart of average values of microbial analysis during the period March 2014-March 2016

All samples collected from three investigated points have given results which according to Directive
2006/7/EC of the European Parliament for surface waters belong to the category A.

Conclusion

All the physical and chemical and microbiological parameters from three investigated points were
within limits and in relationship between them. The water samples from three locations were showing
microbial content, which needs to be disinfected before consumption to avoid water-borne diseases.
Microbiological and physico-chemical evaluation is very important during the summer season and
during the rainfall periods of the year, because all these bacteria are able to give various infections
of the human body if it owns a lower immunity.
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