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ABSTRACT

Reliable access to safe drinking water is one necessity for humans to live without concern for major health risks.
The overall goal of this research is to analyze some physic-chemical and bacteriological parameters aspects of the
quality of water for human consumption. In this study, water samples were collected from January to May month
0f 2022 from 25 stations throughout at Suhareka Region. Considering the results of the analysis, in terms of phys-
ic-chemical the water is within the required standards, while bacteriologically it found samples with the presence
of bacteria, which are the result of carelessness, old installations, or even irresponsible disinfection. Officials of
Suhareka Municipality must increase the monitoring of the work in the water disinfection or chlorination process.

Keywords: anthropogenic effects, drinking water, physic-chemical and bacteriological parameters, Suhareka

municipality, water quality.

INTRODUCTION

Helping people gain access to safe drinking
water is one of the most important health-related
infrastructure programs in the world. As of 2007,
around 1.1 billion people we’re still using unsafe
water (WHO, 2017). WHO and the International
Water Association (IWA) are promoting the use
of'a comprehensive drinking water risks manage-
ment approach, commonly referred to as water
safety plans (Bartram, et al, 2009).

Limited freshwater resources are among the
most significant and adversely affected compo-
nents of environment and pollution-contamina-
tion caused by anthropogenic activities decreases
the quality and potential of the limited freshwa-
ter day by day (Cigek et al., 2013; Tokath et al.,
2014; Kose et al., 2015).

Clean and safe water is an absolute need for
health and productive life. The quality of the wa-
ter supplied is important in determining the health
of individuals and whole communities (Sharma et

al., 2005; Gautam and Sapkota, 2012). Changes
in water quality are reflected in its physical, bio-
logical and chemical conditions, which are influ-
enced by physical and anthropogenic activities
(Diwakar et al., 2008). Some chemicals, notably
iron, ammonia, nitrates, and arsenic have adverse
public health impacts. The transmission of water-
borne diseases is still a matter of major concern,
despite worldwide efforts and modern technology
being utilized for the production of safe drinking
water (Anonymous, 2006).

Access to safe drinking water is essential for
health, is included in basic human rights, and rep-
resents an important component in health protec-
tion policies. So, from the local, and regional to
the national level, access to safe drinking water is
important as a health and development issue for
a country. Every investment in water supply and
sanitation has its own impact on economic ben-
efits (WHO, 2004). Water is an integral part of the
effort to achieve all the Millennium Development
Goals of the UN. The Millennium Development
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Goals (MDGQG) target for water was to halve the
proportion of people without access to safe drink-
ing water and to provide basic sewerage.

The aim of this research was to evaluate the
quality of water for human consumption in the
Municipality of Suhareka, through the analysis of
samples collected at the source of water and at the
water taps in the households of the residents.

MATERIAL AND METHOD

The Municipality of Suhareka is located in
the southern part of Kosovo Republic, at latitude
42° 15’ in the south and 42°30’ in the north, while
in the east it is bordered by the mountains of
Jezerc (21°00’), and in the west by the municipal-
ity of Rahovec (20°45’) (Figure 1). The Region
of Suhareka covers an area of 361.78 km?, with
a population of 57 524 inhabitants located in 42
settlements and with a population density of 165
inhabitants per km?. About 10 422 residents live
in the city, while the rest live in rural areas (Ulaj
R. etal, 2021).

There are several sources of water in the Su-
harek Region. The local officials make continuous
commitments to improve the supply in each of
its localities. The Suhareka Municipality is sup-
plied with drinking water from an almost single
water source and several underground boreholes.
These water sources are managed by the local

-

company known as ‘Hidroregjioni Jugor’ (South-
ern Hydroregion), from the source to the citizen’s
tap. The Southern Hydroregion is responsible
for providing and treating this water, while the
same is audited by the Regional Institute of Pub-
lic Health in Prizren, on a daily and weekly basis
(Kryeziu, 2013).

The water quality analysis confirms if the
water supply is contaminated, respectively if
the state of the water in physic-chemical terms
is within the parameters or standards required
by regulations (WHO, EU, Kosovo). Regarding
fecal contamination, the most preferred method
used in the analysis of fecal coliforms is the mem-
brane filter technique (Cheesbrough, 2005).

The monitoring and assessment of the qual-
ity of drinking water in the source and water sup-
ply network was done by the Regional Institute
of Public Health (RIPH) in Prizren, through the
analysis of the physicochemical and bacteriologi-
cal quality in its laboratories (Kryeziu, 2013).

The study area was the Municipality of Su-
hareka, while the sampling points were deter-
mined at the source of water from which the resi-
dents of this municipality are supplied, as well as
in the consumer groups such as households and
various institutions. We have taken care that the
sampling from the taps was carried out at the
points of the distribution network where there are
more users of water for human consumption, such
as schools, preschools, and health institutions.

Figure 1. Map of sampling points from source to household tap
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Drinking water supply is a challenge for ev-
ery country or its government. Thus, the Munici-
pality of Suhareka is challenged with the supply
of drinking water for all its residents. This mu-
nicipality lies in the south of the country and has
insufficient water sources. Water for human con-
sumption is mainly provided from underground
sources (boreholes) and is not sufficient for all
residents. Some of the villages have their own
sources, while the urban area is supplied by the
“Pusi i Atit” sources and several underground
boreholes.

The main source of water for the municipality
of Suhareka comes from Pusi i Atit, which lies at
a distance from the town of about 10 km, while it
is an underground source. The amount of water
from this source does not meet the general needs
of the inhabitants of the municipality, therefore
the inhabitants are forced to turn to other sources
to meet their drinking water needs.

Sampling for the purpose of our research was
carried out during the months of January—May
2022. Sampling was carried out by a professional
team consisting of the Sampler and the Chemistry
Engineer of RIPH in Prizren. The sampling was
carried out according to the standards for taking
samples [(ISO 5667-5:2006 (E); ISO 19458:2006
(E)]. The samples, according to the standard,
were taken to the RIPH laboratory in Prizren and
were analyzed in terms of physicochemical and
bacteriological.

In the physicochemical plan, we have re-
searched the temperature, smell, taste, color,
turbidity, pH, KmNO, consumption, free chlo-
rine, chlorides, ammonia, nitrites, nitrates, iron,
manganese, and conductivity. meanwhile, in the
bacteriological research, we investigated total co-
liform bacteria, coliform bacteria of fecal origin,
the total number of aerobic mesophilic bacteria,
and streptococcus of fecal origin.

Physic-chemical research

The samples were analyzed in the physic-
laboratory plan in the laboratory and that the
temperature was measured in the field, at the time
of sampling at the sampling point with a Hanna
instruments digital thermometer (HI93510). Taste
and aroma with the organoleptic method, until the
color was determined through the comparison of
the color Co-Pt visual and colorimetric form, with
standard series. Turbidity was measured with a

turbidimeter from Hanna Instruments (HI 93703).
Conductivity or electrical conductivity in our re-
search was determined with Toledo-Mettler, sev-
en compact duo.

Chemical parameters

The pH value was determined at the sampling
site with the CONSORT C830 multi meter instru-
ment. In our research, we have analyzed these
chemical parameters: ammonia (NH,), nitrites
(NO,), nitrates (NO,), manganese (Mn), oxy-
gen consumption (O,) and residual chlorine. The
determination of nitrites (NO,), Nitrates (NO,),
Chlorides (Cl), Ammonia (NH,), Iron (Fe*) and
Manganese (Mn") were carried out with a Spectro
quant photometer (NOVA 60 ser. WTW).

Bacteriological research

The bacteriological research was carried out
in accordance with ISO 19458:2006. According
to UA 16/2012, harmonized with the European
Directive 98/83/EC, in terms of bacteriological
quality as in the Table 1.

In the process of microbiological analysis of
water in our research, the samples were subjected
to the membrane filter (MF) method. This method
made use of the membrane filter with a predeter-
mined size of 0.45 um, sufficient to capture dif-
ferent types of microorganisms. The membrane
filtration technique is widely used in our labora-
tory for water analysis and allows testing a larger
volume of samples in a short time. Samples of
100 ml were passed through the filter membrane
with 0.45 pum pores, then the limited microbial
mass on the surface of the membrane filter was
transferred to the grocery in the Petri dish with
nutrient medium. We read the findings of colo-
nies or not as well as the type of microorganism
through selective grounds. The findings are pre-
sented in tabular form.

Table 1. Media used for identification of bacteria

Microorganisms in water Nutrient medium used

Total number of Coliform bacteria MF — Endo

Coliform bacteria of fecal origin M-FC

Total number of aerobic M-TGE/Trypticase Soy
mesophilic bacteria USP

Streptococcus of fecal origin KF — Streptococcal
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RESULTS AND DISCUSSION

External monitoring or auditing of the quality
of water for human consumption ensures a safe
supply of drinking water. Human pathogens are
present in water including E. coli, Vibrio chol-
era, Yersinia enterocolitica, Campylobacter spe-
cies, Klebsiella, and various other forms of vi-
ruses such as Hepatitis A, Hepatitis E, Rotavirus,
and parasites such as Entamoeba histolytica and
Giardia species.

A total of 25 water samples were collected
during the five months of 2022. Temperature, re-
sidual chlorine, and pH testing were done at the
sampling site. All samples were transported with-
in 6 hours to laboratories for analysis. The same
was registered and submitted within the standards.

The samples were submitted according to
the months they were received. The results of
the 25 samples are presented in tabular form
(Table 2). After the physic-chemical analysis we
found the following:

The temperature of the samples was brought
from 6°C to 15°C. This shows that the water sam-
ples in terms of temperature are within the stan-
dards required for drinking water for human con-
sumption. In no sample were there any changes
or findings outside the standards for these param-
eters: aroma, taste, and color.

The pH is within the standards for drinking
water according to UA 16/2012 and the European
Standards for drinking water (Lenntech, 2022)
(MSH, Ministriae Shéndetésisé s€ Kosovés,2012).

Table 2. Results of physic-chemical analyzes of the researched samples

vorn | Sammle | Temertre| Tbene |y | oy | g ROy | G (AT Nl | Nt | 1o | M0 | cor | o,
(mg/l) ption
Max limit allowed Ki°C 0-1NTU Fr:e/ Co-Pt Fr:e/ uS/cm | 6595 02-05 0.50 0.05 0.01 | 0.20 | 0.05 10.0 8-12
B, 8 0.00 pa pa pa 512 8.9 0.4 0.05 0.2 0 0.04 | 0.04 0 0
U, 10 0.00 pa pa pa 541 8.8 0.0 0.03 0 0 0.02 | 0.05 0.71 2.84
January L, 6 0.00 pa pa pa 536 7.9 0.3 0.03 0 0 0.04 | 0.05 0.53 1.83
M, 9 0.00 pa pa pa 531 8.5 0.1 0.03 0 0 0.03 | 0.02 0.72 2.85
Q, 13 0.00 pa pa pa 530 8.4 0.5 0.02 0 0.01 | 0.01 | 0.02 1.26 5.05
B, 1" 0.00 pa pa pa 534 8.3 0.0 0.05 0.01 0 0.04 | 0.04 0 0
u, 13 0.00 pa pa pa 530 8.5 0.0 0.02 0 0 0.03 | 0.05 0.69 0
February L, 8 0.00 pa pa pa 537 8.5 0.0 0.05 0 0 0 0.05 0 1.83
M, 6 0.00 pa pa pa 420 8.4 0.3 0.02 0 0 0.01 | 0.03 0.57 1.39
Q, 12 0.00 pa pa pa 420 8.1 0.2 0.05 0 0 0.02 | 0.04 0 1.37
B, 10 0.00 pa pa pa 608 8.2 0.0 0.03 0.2 0 0.03 | 0.02 0 0
U, 1 0.00 pa pa pa 555 8.6 0.1 0 0 0 0.04 | 0.05 0 0
March L, 1 0.00 pa | pa | pa 560 9.0 0.06 0.03 0 0 02 | 04 0 1.72
M, 14 0.00 pa | pa | pa 573 8.69 0.2 0.03 0.2 0.01 | 0.02 | 0.05 0.43 0
Q, 15 0.00 pa | pa | pa 381 8.13 0.0 0.05 0.6 0.01 | 0.03 | 0.05 0 0
B, 15 0.00 pa | pa | pa 615 8.35 0.01 0.02 0 0 0.02 0 0 0
U, 15 0.00 pa | pa | pa 531 8.78 0.2 0.03 0.31 0 0.05 | 0.01 0.37 0
April L, 14 0.00 pa | pa | pa 522 8.66 0.3 0.02 0.52 0 0 0 0 0
M, 13 0.00 pa | pa | pa 490 9.02 0.3 0.01 0 0 0.06 | 0.01 0.41 0
Q, 14 0.00 pa | pa | pa 501 8.43 0.1 0.03 0.23 0 0.01 | 0.05 0.44 0
B, 14 0.00 pa | pa | pa 635 8.59 0.02 0.01 0 0 0.03 | 0.04 0 0
U, 15 0.00 pa | pa | pa 430 8.43 0.2 0.05 0.04 0 0.05 | 0.01 0.44 0
May L 15° 0.00 pa pa pa 336 8.31 0.1 0.05 0.03 0 0.06 | 0.05 043 0
M, 13 0.00 pa pa pa 445 8.34 0.05 0.05 0.05 0 0.02 | 0.02 0.41 0
Q, 15 0.00 pa pa pa 557 8.63 0.0 0.03 0.24 0 0.01 | 0.02 0 0

Note: the sampling was carried out in the first five months of 2022. The samples are identified with letters such as
B — (alb. Burimi) water source, U — sample from urban area/tap, L — for secondary school, M — for primary school,
and Q — preschool institution.
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According to our findings, none of the sam-
ples in the physicochemical plan is outside the
standards required according to UA 16/2012
(MSH, 2012) (EU, 2015). Only in the month of
March, we captured a slightly increased value of
Manganese (L,=04), which seems to come as a
result of the installation of the supply network at
the sampling point.

In the next table (Table 3) the bacteriologi-
cal findings are summarized. From the 25 ana-
lyzed samples, 8 (32%) resulted in the presence
of bacteria or water pollution. According to our
findings, the most contaminated samples were
captured in the month of February, which is char-
acterized by increased atmospheric precipitation.
Out of 8 samples, only in the month of Febru-
ary, 3 samples were identified as contaminated, at
three different supply points.

The sample with bacteria presents in January
2022 comes from the public tap, while in February
they are located in Burim*, public taps* and high
school*. In the month of March, we find bacterial
contamination in the samples from the source and
the preschool institution, while in April and May
we find at the preschool institution.

CONCLUSIONS

The physic-chemical and bacteriological an-
alyzes of the drinking water quality for the pa-
rameters presented in table 1 and 3 show that the
drinking water in the research area is within the
standard of the administrative instruction 16/2012
and the European Directive on drinking water
(MSH, Ministria e Shéndetésis¢ s¢ Kosovés,
2012) (EU, 2015) for drinking water samples.

Table 3. Bacteriological analysis results of researched samples

Month | Sample location Total coliform Coliform bacteria of a;%g::;z:s;;ﬂc Streptococcus of
Max value allowed bacteria fecal origin bacteria fecal origin
B1 0 0 0 0
U1 0 10 0 0
January L1 0 0 0 0
M1 0 0 15 5
Q1 0 0 0 0
B, 0 0 10 5
U, 0 0 10 35
February L, 0 15 10 5
M, 0 0 0 0
Q, 0 0 0 0
B, 0 0 20 5
U, 0 0 0 0
March L, 0 0 0 0
M, 0 0 0 0
Q, 0 0 15 50
B, 0 0 0 0
U, 0 0 0 0
April L, 0 0 0 0
M, 0 0 0 0
Q, 0 0 0 0
B, 0 0 0 0
U, 0 0 0 0
May L, 0 0 0 0
M, 0 0 0 0
Q, 0 0 15 10

Note: the sampling was carried out in the first five months of 2022. The samples are identified with letters such
as B — (alb. Burimi) water source, U — sample from urban area/land, L — for secondary school, M — for primary

school and Q — preschool institution.
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In the analysis of water for human consump-
tion, in the month of March we found increased
values for Mn. The other researched parameters
were within the required standards. In the bacte-
riological research, we found 8 samples with the
presence of bacteria, which raises our concern
about the use of untreated water. These samples
are related to the month of February, when the
rainfall was greater and caused pollution. The
findings of bacteria in some of the tested samples
speak for human carelessness in the process of
monitoring water for consumption, old installa-
tions, and improper chlorination. We found that
households that are supplied with drinking water
from tested sources receive safe drinking water,
with good physicochemical and bacteriological
quality.

The supply company must increase the care
of monitoring the water which processes and sup-
plies to citizens, especially its employees who
deal with the disinfection of drinking water for
human consumption.

We consider that the water sources that supply
this part of the municipality of Suhareka are good,
qualitative, and safe for human consumption.

Acknowledgments

We thank the laboratory staff of the Regional
Institute of Public Health in Prizren for the help
provided.

REFERENCES

1. Abedelmalek, M., Amran, et al. 2018. Physico-
chemical and microbial quality of Thamar City
drinking water, Yemen. International Journal of
Advanced Research (IJAR), 1239-1245.

2. Agbo, B.E.A. 2019. Physico-Chemical and Bac-
teriological Quality of Drinking Water Sources in
Calbar Municipality, Nigeria. Journal of Advances
in Microbiology, 14(4), 1-22.

3. Ali, J.E.A. 2013. Bacteriological Quality Analy-
sis of Drinking Water of Rural Areas of Peshavar,
Pakistan. Amnerican-Eurasian J.Agric&Environ.
Sci., 13(9), 1202-1206.

4. APHA. 1998. Standard method for examination of
water and wastewater,. Washington D.C.: Ameri-
can Public Health Association and Water Pollution
Control Federation.

5. EU. 2015. Council Directive 98/83/EC. Bruxelles:
Official newspaper of EU.

6. Kryeziu, F. 2013. Mbikéqyrja bakteriologjike dhe

200

fizikokimike e ujit t€ pijes né komunén e Prizrenit.
Medicus.

7. Kryeziu, F. 2022. Epidemiologjia e bakteriologjisé,
virologjisé dhe parazitologjis€. Prizren : Asociacio-
ni Profesional Shéndetésoré /ASHP/. Prizren.

8. Lenntech, E. H. O., 2022. LENNTECH. [Online]
Available at: https://www.lenntech.com/

9. M.C.,2000. Bacteriological testing of water in: Dis-
trict laboratory practice in tropical countires, Part 1..
In: Cambidge: University Press, 57-61.

10. M.C. 200. Bacteriological testin of water in: Dis-
trict laboratoru practice in tropical coubtries, Part
1. University Press Cambridge, 57-61.

11. MSH. Ministria e Shéndetésisé sé Kosovés, 2012.
Udhézimi Administrativ pér Ujin e pijes. [Online]
Available at: https://gzk.rks-gov.net/ActDetail.
aspx?ActID=8162

12. Msh, M.E.S. 2012. Udhé&zimi Administrativ (QKR)
Nr.16/2012 pér cilésiné e ujit té destinuar pér kon-
sum njerézor. Prishtiné: Ministria e Shéndeté&sisé.

13. Qullaj, A. 2010. Kimia ¢ Mjedisit. Tirané: 127—-195.

14. Rey, B., Bhunia, A. 2005. Fundamental Food Mi-
crobiology. Florida: CRC Press.

15. Ulaj, R. et al. 2021. Kosova né shifra 2020, Prishti-
né: Agjensia e Statistikave té¢ Kosovés (ASK).

16. WHO, 1970. WHO. [Online] Available at: http://
apps.who.int/iris/bitstream/handle/10665/40025/
European_standards for drinking-water.pdf;jsessi
onid=42770F6BSE3CB3E07B3E4C75AFBB2EC
A?sequence=1

17.Cigek, A., Bakis, R., Ugurluoglu, A., Kése, E.,
Tokatli, C. 2013. The Effects of Large Borate De-
posits on Groundwater Quality. Polish Journal of
Environmental Studies, 22(4), 1031-1037.

18. Diwakar, J., Yami, K.D., Prasai, T. 2008. Assess-
ment of Drinking Water quality of Bhaktapur
Municipality Area in Pre-monsoon Season. Scien-
tific World, 6(6), 94-96.

19. Gautam, B., Sapkota, N. 2012. Drinking Water
Quality Assessment. J Nepal Health Res Counc
10(22), 192—-196.

20. Diwakar, J., Yami, K.D., Prasai, T. 2008. Assess-
ment of Drinking Water quality of Bhaktapur
Municipality Area in Pre-monsoon Season. Scien-
tific World, 6(6), 94-96.

21.Koése, E., Cigek, A., Uysal, K., Tokatli, C., Emiroglu,
0., Arslan, N. 2015. Heavy Metal Accumulations in
Water, Sediment and Some Cyprinidae Fish Species
from Porsuk Stream (Turkey). Water Environment
Research, 87(3), 195-204.

22.Sharma, S., Bajracharya, R., Sitaula, B.K., Merg, J.
2005. Water Quality in the Central Himalaya, Asian

Institute of Technology, Thailand, Current Science,
89(5), 782.



Ecological Engineering & Environmental Technology 2023, 24(5), 195-201

23. Tokatli, C. 2014. Drinking Water Quality of a Rice

Land in Turkey by a Statistical and GIS Perspec-
tive: Ipsala District. Polish Journal of Environmen-
tal Studies, 23(6), 2247 2258.

24. WHO. 2004. Guidelines for Drinking Water Quality.

In: WHO, ed. Geneva: WHO.

25. WHO. 2005. Water Safety Plans Managing drink-

ing-water quality from catchmentto consumer,
available at: HYPERLINK “http://www.who.int/
water_sanitation_health/dwq/wsp0506/en/index.
html” http://www.who.int/water sanitation health/
dwq/wsp0506/en/index.html (accessed02/15.

26. WHO. 2007. Integrating Poverty and Gender

into Health Programmes, available at: http://

27.

28.

web.worldbank.org/wbsite/external/topics/ext-
poverty/extpa/0,,contentMDK:20210454~me
nuPK:435375~pagePK:148956~piPK:216618
~theSitePK:430367,00.html (accessed 06/08).

Suhareka Municipality, Komuna e Suharekés, Su-
hareké: KK Suhareké. Kosovo of Republic. 2020.
Available at: https://kk.rks-gov.net/suharecke/

Mathema, A.B., Guragain, S., Sherpa N.C., Ad-
hikari, B.B. 2006. Can Hydropower Drive Green
Economy for Nepal: A Review. ICIMOD/ADB,
“Environment Assessment of Nepal: Emerging Is-
sues and Challenges,” Asian Development Bank/
International Center for Integrated Mountain De-
velopment, Kathmandu, 2006.

201



