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Abstract: In this study we investigated the level of pollution in surface water and sanitation in the sediments on the Drin River in
Kune and Vain, through investigation of seasonal variations, the group of bacteria as indicators of microbiological contamination.
These parameters include: Total Coliform (TC), Fecal Coliform (FC) Fecal Streptococci (FS) in the surface water and sediments. The
samples are taken during 4 seasons of 2012-2013. The samples of water and sediments for microbiological analysis are collected at
fifteen monitoring points (5 sampling points in the Drini River along its length, from the bridge Zogaj - Balldre up in the Industrial
area, while in Kune-Vain lagoons are defined and taken 4 points sampling on each lagoon. Last 2 sampling points belong to the
estuary of the Drin River in the Adriatic Sea). The classification is made and comparisons with EC Directives 2000/60; WHO, USEPA,
NIVA. According to the analytical evaluation of samples for microbiological indicators it was observed that the values of these
indicators in the samples of sediments have resulted higher than in samples of water. The highest values were found in the sampling
stations on the Drini River, followed by the sampling stations at the mouth of the Drini River. Average lower values of (TC), (FC) and
(FS) in water, are found in autumn and winter, while the average values are found higher in the spring and summer. Average lower
values of (TC), (FC) and (FS) in sediments are found in July '12 while average values higher are found in November '13.
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1. Introduction
The contamination of aquatic ecosystems is a threat to the
ecosystem itself and for the health of all living things,
including humans. Water bodies, in developing countries
suffer from the deterioration of water quality through
pollution generated by a misuse of these natural resources,
where environmental management practices can not ensure
compliance with the economic development (Agusto &
Bamigbola, 2007). Water quality through evaluation of
physic-chemical, microbiological, toxic to water bodies;
often have been the subject of research by many researchers
in the field of environmental health (Servais, 2005; Dere et
al., 2006; Kirschner.,et al. 2009; Purnell 2011 etc.,). The
Reference and the Water Framework Directive 2000/60/EC,
which sets out to member states of the European Union,
achieving good status quantity and quality of all whole
aquatic (including marine waters up to 0.5 km kilometers
from the coast) by 2015 (WFD, 2000).
Increasing quantities of discharged and untreated wastewater,
in areas of urban and rural areas due to increased population,
increased activity anthropogenic the activities of industry,
farming, agricultural production, has increased pressure on
these water bodies. These pollutants are transported through
precipitation in heavy rain, flooding, etc., interest represents
the distribution of pollutants, some of them melt and undergo
displacement due to water currents others are absorbed by
solid particles in suspension and sediments and others can
enter in different biochemical cycles. So, sediments and
pollutants are in the continuous aqueous phase and the living
organisms that live in them, and then turn themselves in
sediment or water pollution source, depending on
environmental conditions. For this, it is understood that the
quality of water in the course is clearly a reflection of the
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watershed (Bellinger & Sigee, 2010; Miho, 2011). As a
result, the pollution of water mainly by emissions from urban
wastewater as a result of agricultural activity (cultivation of
land near rivers, drainage of agricultural land) makes
possible the emergence of the phenomenon of eutrophication
in these water bodies.
Area under study includes a portion of the Drini river, where
the river crosses the town of Lezha and flows into the
Adriatic Sea, south of Shengjin between area marsh Kune
Vain which is an area of wet complex which includes not
only terrestrial habitats swamps and lagoons that surround,
but also territories from downstream of the river and its delta.
Marsh area of Kune Vain is first protected area in Albania
and is declared as hunting reserves and then - Managed
Natural Reserve, besides Island Kune belonging category,
Strict Nature Reserve. These lagoons are supplied with water
as groundwater, surface and them. Drini River, the Adriatic
Sea and communication channels with the other lagoon water
are affecting the surface water ecosystems Kune Vain, in
terms of flow of pollutants. Supplying contaminated water
lagoons for several reasons, among which are: lack of urban
wastewater treatment, industrial water, and wastewater
generated from agricultural activities, urban waste. The
sewage and industrial are originating from the town of
Shengjin, Lezha city, lagoons and surrounding villages. In
the lagoon Vain pumping station of Tales, which flows to its
south, collects mostly water farming, but when there is an
overload collects and waste water and discharge into the
lagoon Vain, near Matkeqe’s canal, which is currently closed.
Drini River, bringing waste from other areas, before
described the city, passing in some rural areas, where the host
serves as collector of waste water discharges untreated of
point source and diffuses, thus deteriorating the quality of its
waters. Heavy flooding characteristic of the area, rinse the
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surface of agricultural land along the river, the river flow into
the lagoon, taking with them various pollutants, organic
matter and nutrients.
Being under this constant pressure, sanitary quality of surface
waters in the Drini River has deteriorated, but on the other
hand has affected the sanitary quality of surface water
lagoon.

2. Sampling and Analytical Methods
The microbiological qualities of water are conditioned by
wastewater discharge of untreated urban and rural areas in
the marine environment host, in this study the surface water
of the Drini River in the lagoon waters. The area under study
is an area that as a result of events weather flooded often,
large quantities of water serve as carriers of microbiological
contaminants of physic chemical, affecting the quality of
these waters host (in case of floods, large quantities of water
pumped directly into the lagoon Vain).
The selection and sampling is carried out based on the
unified guidelines of the Institute of the Environment
(Reference: Selection and Development of methods of
sampling and analysis of the elements of environmental
contaminants in water monitoring, referring to methods of
international standards for obtaining Water samples).
It made design and determination of the sampling points on
the ground, the location coordinates (15 points). 5 are
selected sampling points along the Drini River Bridge
Balldre-Zogaj (point1) until the industrial area (point 5),
while in the lagoons of Kune Vain are selected from 4
sampling points. At the outfall of the Drini River, the
Adriatic Sea are selected 2 samples taken points (point 14 point 15, respectively D1 – D2) (Fig 1, Fig 2).

For the determination of the Total Coliform and Fecal
Coliform is used medium ECD (MUG, 4-methylumbelliferylβ-D-glucuronide) and incubation is conducted in thermostat,
temperature to 370 C (TC) for 21 ± 3 hours and 44 0 ± 0.50
(FC) for 36 hours minimum and 72 hours maximum. The
dishes are examined under ultraviolet light with wavelengths
of 366 nm in the dark.
For definition of fecal streptococci (FS), are used medium
Slanetz & Bartley (TTC) and incubation is done in the
thermostat at a temperature of 440 C ± 0.50C for 48 ± 3
hours.
The results are reported as CFU/100 ml of water tested. It
was controlled authenticity of microbiological analysis, using
as a blank sample without the presence of the medium. To
realize the quality control of microbiological analysis was
used Indole reagent. Membrane filter with Total coliform and
Fecal coliform was transferred to agar trypton, warmed to 1920 hours in 440 C ± 0.50C; then filter membrane reagent was
added Indol, red appearance confirmed coliform colonies.
For confirmation of fecal streptococcus presence, filter
membrane of fecal streptococcus, was transferred to the bile
esculin azide agar, incubated in 440 ± 0.50 C for 1 hour. The
appearance of dark brown to the black colonies confirms the
presence of the Streptococci.
Statistical analyzes were performed using the statistic
software SPSS 16. In each sampling point, three samples
were taken in order to allow statistical analysis attempting a
normal value (in the table is expressed averaging the value
for each parameter.

3. Figures and Tables

The water samples are taken in 4 seasons during the years
2012-2013, while the sediment samples are taken once a
year. The water samples are taken in 500 ml sterile bottles at
a depth of 0.30 m and distance from shore more than 30
meters. Sediment samples are taken at the same coordinates
that are taken and samples of water, at a depth of 0-10 cm in
sterile polyethylene bags. The samples are sent to the
laboratories of IPH, within 12 hours of being transported in
ice box temperature 40 C ± 2 ° C.
Analytical procedure: The microbiological analysis of the
market is made using the technique of Membrane filtrate
(MF) according to the ISO 9308 - 1, 2, 3:1998, ISO 7899 - 1,
2:1998; through the filtering method with the vacuum pump,
which was screened through a sterile funnel of 100 ml
quantity of water for each analysis. The membrane filters
were used with a diameter of 47-50 mm with a pore size of
0.45 μm, in which the bacteria remain present in the water
sample. Paper filter was later transferred to the culture
medium ready dehydrated, selective mediums which were
then incubated. All samples of water, are analyzed for three
microbiological indicators, previously are filtered and
diluted.
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Figure 1; Figure 2. Sampling sites along the Drini River and
Kune Vain Lagoons

Table 1: Minimum values, Maximum, Mean and Standard
Deviation in samples of water, during years 2012 – 2013.
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WATER
Period
January 2012
March 2012
July 2012
November 2012
January 2013
March 2013
July 2013
November 2013
WATER
Period
January 2012
March 2012
July 2012
November 2012
January 2013
March 2013
July 2013
November 2013
WATER
Period
January 2012
March 2012
July 2012
November 2012
January 2013
March 2013
July 2013
November 2013

Min
15
50
96
26
18
52
38
26
Min
8
12
13
7
8
18
3
3
Min
0
0
0
0
0
4
0
0

Total coliforms (TC)
Max
Mean Mean±SD
3560
579
579 ± 1078
12600 1748 1748 ± 3888
19200 2958 2958 ± 6453
6250
1056 1056 ± 1941
6150
1217 1217 ± 2198
24800 5905 5905 ± 8562
17640 5697 5697 ± 7549
10756 1630 1630 ± 3546
Escherichia coli (EC)
Max
Mean Mean±SD
1720
302
302 ± 555
7000
941
941 ± 2128
18300 2557 2557 ± 6139
3300
556
556 ± 1042
5150
951
951 ± 1844
18900 4487 4487 ± 6617
16380 4685 4685 ± 6846
9200
1331 1331 ± 3179
Fecal streptococci (FS)
Max
Mean Mean±SD
910
141
141 ± 277
5040
611
611 ± 1561
9040
1127 1127 ±2831
2510
338
338 ± 770
1540
223
223 ± 490
22680 4453 4453 ± 6991
15120 4165 4165 ±6192
1400
210
210 ± 453

Graphics 1: Seasonal variation of microbial indicators in
water, during years 2012-2013.

Graphics 2: Seasonal variation of microbial indicators in
sediments, during years 2012-2013.

Figure 3: Test of Normality, histograms, for bacteriological
water indicators, during years 2012-2013.
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Figure 3: Test of Normality, graphs, for bacteriological
water indicators, during years 2012-2013.
Figure 5: Box plots, graphical presentation of the
distribution of microbial indicators in water, during years
2012 -2013.

Figure 4: Test of Normality, histograms, for bacteriological
sediments indicators, during years 2012-2013.
Figure 6: Box plots, graphical presentation of the
distribution of microbial indicators in water, during years
2012 -2013.

Figure 4: Test of Normality, graphs, for bacteriological
sediments indicators, during years 2012-2013.
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Water

TC

EC

TC

1

EC

0.92

1

FS

0.83

0.91

FS

1

(Tab.4): Spearmen
Correlation, between
microbial indicators in
water (during years
2012 -2013).
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TC

TC

1

EC

0.77

1

FS

0.89

0.67

EC

FS

(Tab. 5): Spearmen
Correlation, between
microbial indicators in
sediments (during years
2012 -2013).
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4. Results and Conclusions
The distribution and seasonal variation of the Total
Coliforms (TC), Fecal Coliforms (E. coli) and fecal
streptococci (FS) in the water and sediments of Drini river
and surface water of Kune Vain Lagoons, during the years
2012-2013 (table 1, graphic1).
In the water: By analytical assessment, the values of Total
coliforms in water, ranging from 15 CFU/100 ml (on January
’12, point Vain 3) in 2.4 x 104 CFU/100 ml (on March 13, in
point 4 of Manatia - brook). Average values or lower total
coliform were found in January and November '12 and
January of '13 November, while average values higher are
found in July '12, March and July '13. The Fecal coliform
values with representatives of Escherichia coli in the water,
ranging from 3 CFU/100 ml (in July and November '13 at
point Kune 1) in 18.9 x 103 CFU/100 ml (on March 13, in
point 4 - Manatia brook). Average values or lower of the
Fecal coliform are found in the January and November '12,
January and '13 November, while average values higher are
found in July '12, March and July '13. Referring NIVA's
classification, for the parameters of Coliform bacteria, in the
relation to the environmental quality of water, it is observed
that 3.3% of the samples belong to the class I (environmental
quality and very good); 40% of the samples belong to the
class II (good environmental quality); 19.2% of water
samples belong to the class III (average environmental
quality); 16.7% of water samples belong to the class IV
(bad environmental quality); 20.8% of water samples belong
to the class V (very bad environmental quality). The highest
percentage of water samples class II and III, are monitoring
points taken in the waters of the Kune Vain Lagoons; water
samples taken at the station points 1, 2, 3, 14 and 15 belong
to class IV; water samples taken at the station points in the
Drini River (point 1 - point 5) belong to class V. The values
of Fecal Streptococci in water, ranging from 0 CFU/100 ml
(almost the entire period, except March '13) to 22.6 x 10 3
CFU/100 ml (on March 13, point 4 – Manatia brook). The
average values or lower fecal streptococci are found in
January '12, January '13 and November '13, while average
values higher are found in March of 2012 - 2013.
Referring to the USEPA regulatory level (1986), in relation
to the values of microbial indicators E. Coli (as a
representative of Fecal coliform) and Enteroccocci (as a
representatives of Fecal streptococci) for the indicator was
observed that E. coli, to analyze the quality of waters in this
study conform 70% of the samples, and 30% are not in
conformity with (25% of the stations in the sampling on the
Drini River by points 1 - 5 and 5% belong to samples taken
at the estuary of the Drini River in points D 14 and D 15).
Water samples taken at sampling stations in two lagoons are
all conform to the values determined by this regulation (235
CFU/100 ml for a single sample). For indicator Enteroccocci
(with representatives Fecal streptococci), was observed that
water samples analyzed in this study are conform 72% of the
samples, and 28% are not conform with (25% of water
samples taken in the Drini River, points 1 to 5 and 3% belong
to samples taken at the estuary of the Drini River in points D
14 and D 15).
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To receive information on the origin of pollution is using a
ratio between fecal coliform (FC) and Fecal streptococci (FS)
in samples of surface water and groundwater. If this ratio is 4
or greater, indicates human pollution source, the relationship
between 0.1 - 0.6 shows the source of pollution from
household animals, if the ratio is less than 0.1 indicates that
the source of contamination is from wild animals. Results of
the present study show that there is an origin mixed of fecal
contamination in the Drini River for rural and urban
discharges, livestock and industrial flow into this river,
although the points D1 - D5 are the highest observed value
FC, since in these points discharges mainly urban waters
untreated (Ceni Bridge, point 4 or Manatia brook, Industrial
areas - point 5 and Torovica collector - point 3) but the ratio
FC/FS says several months with lower than 4, as have some
polluting sources. Pollution sanitation may be caused by
point source pollution such as discharges of sewage from
human resources or enterprise livestock and from non point
pollution, such as pastures, run-off of agricultural land, the
water flows as a result of floods (Kirschner et al., 2004).
In the sediments: By analytical assessment, the values of
total coliforms in sediments, ranging from 3.3 x 104 CFU/
100 ml (point D 15) to 1.6 x 10 5 CFU/100 ml (point 4 stream of Manatia), Fecal coliform values (E. Coli), ranging
from 9.5 x 103 CFU/100 ml (point 7 - Vain 2) to 1 x 105
CFU/100 ml (point 4 – Manatia brook) while Fecal
streptococci values ranging from 1.2 x 102 CFU/100 ml
(point 14) to 1.9 x 104 CFU/100 ml (point 1- Gocaj bridge).
Average values or lower Total coliform, fecal coliform and
Fecal streptococci were found in sediments in July '12 while
average values higher are found in November '13 (graph. 2).
The Statistical Analysis: Data processing and statistical
analysis, the variables variance for p = 0.01 ANOVA, or p =
0.05 was performed with SPSS ver.19. Through ANOVA,
which was used to see whether or not the difference between
the averages, which has resulted in a statistically significant
difference between microbial indicators in water and
sediment, so variables (indicators) are independent of each
other. Variables are tested for normal distribution (test of
Normality, Kolmogorov-Smirnova and Shapiro-Wilk) they
proved that do not belong to the normal distribution for
microbial indicators in water and sediments, (figure 3.4). Box
plots, which represent graphically distribution of data (based
on the summary of five numbers, minimum, the first quartile,
median, the third quartile, and maximum). For visualization
of data and market results of the microbiological water
sediments are used charts below (Figure 5, 6).
Non-parametric test is used, Spearmen correlation, for p ≤
0.05 to evaluate the relationship between variables. The data
tables show that we have a strong positive relation between
microbial indicators in water (Tab. 4) and in sediments (Tab.
5), with growth of one variable increases and other variables.
By analytical evaluation of samples for microbiological
indicators is observed that in sediments samples the values of
these indicators, have resulted in higher than in samples of
water. The highest values of three microbiological indicators
are found in the sampling points in the Drini River, followed
by the water samples taken at the estuary of the Drini River.
Values lower averages of Total coliform, Fecal coliform and
fecal streptococci in water are found in autumn and winter,
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while the highest average values are found in the spring and
summer. Lower values of averages of Total Coliform, Fecal
Coliform and Fecal streptococci are found in the sediments in
July '12, while average values higher are found in November
'13.
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