EVALUATION OF WATER QUALITY INTHE CITY OF TIRANA
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Abstract

Introduction: Infectious diseases caused by contamination of drinking water by viruses,
protozoan, bacterial pathogens and parasites are spread very wide and represent a considerable
risk regarding the human health.

The purpose of the study: This study aims to evaluate the microbiological quality of drinking
water in Tirana Water distribution network aiming to recognize the quality and to recommend
measures for improvement.

Material and Methods. water samples were collected in 31 control points (endpoints) and the
method of multiple tubes in 100 ml water was used in order to determine the bacterial loads in
the collected samples.

Results: 1922 samples were examined during three months, January, February and March 2012°
™ Amongst them 4.4% of samples were contaminated with E. Coli and 0.1% were contaminated
with S. Faecal.

Conclusions. the corrosion of the outdated pipeline, negative pressure caused by the water
shortages and the uncontrolled interferences in the water supply network by private subjects has
smashed water distribution network and impaired the bacteriological quality of the supplied
water.

Keywords:. drinking water quality, water distribution network, bacterial indicators of pollution.

I ntroduction

The human body is constituted of water. About 50% of the human body is made of it. Water is
essential in the process of digestion, circulation, elimination, and the regulation of body
temperature. In fact, the activity of every cell in the body takes place in a watery environment.
Water is important as a solvent. Many substances dissolve in water amongst which salt, sugar
and alcohol [14, 15]. As a consequence, the quality of water he consumesis of key importance as
regards its human welfare. As such the adequate supply of the population with drinking water, in
terms of its’ quantity and quality, is paramount in order to prevent or limit the spread of many
diseases [2, 3, 4] Assessing the risk associated with fluctuations in the microbia quality is
difficult and controversial due to the shortcomings of epidemiological data as well as the number
of factors that interfere between these factors combined. Of particular, importance is not only the
elimination of infectious diseases that can be spread through water, but especially the prevention



of epidemics originating from water, because the size that they can take on these cases are great
and perhaps unexpected (10).

The underground network of water, in fact is of high quality in terms of chemica and
microbiological purity (13). The ground water generally contains small amounts, or no organic
matter, inhibiting the survival of microorganisms. Besides, they are rich with oxygen as well.
Regrettably the surface waters are an environment that contains microorganisms and the oxygen
concentration is depended on the quantity and diversity of the microbial species living in them.
Anyway, unfortunately the underground waters are insufficient to meet the growing needs of the
population. The need of using the surface waters for human daily use is increasing day by day
bringing as consequence the need of cleaning them in order to bring them in the allowed levels
the usable water should have.

As a matter of fact, the existence of hydro-borne diseases related to microbiological
contamination of drinking water is very coherent. According to WHO, about 30 kinds of
infections are recognized to be affected by the water supply, as considering its quantitative and
gualitative deficiencies. Actualy, it is estimated that over 80% of all diseases in the world are
associated with inadequate water (1). In Asia, Africa and Latin America, the lack of adequate
amounts of water as well as the dirty water consumption annually is the cause of about 500
million cases of diarrhea infections (1). As far as Europe regards every year are reported around
3 million deaths which are thought to be directly related to the consumption of unsafe water.
Actualy, the fight against the infectious diseases originating from water has been an important
objective of the public health in Albania during the past 10-years which was realized by applying
different technical methods (24). The preservation of water resources from pollution is the first
line of defense. Protection of water resources is almost always considered as the best method to
ensure safe drinking. Actually, water resources must be preserved from contamination by fecal
materia of humans and animals, in which are usually found large quantities of bacteria, viruses
and parasites, pathogens (10, 23).

Albaniais rich in terms of resources. Its hydrographic network includes over 200 major natura
sources of groundwater flowing. Generally the aguatic natural qualities of our country are good,
not only regarding the groundwater, if considering that 0.5% of ground water is available as
freshwater in rivers, lakes and ground waters at depths of 1000 meters [16, 17]. Anyway, the
availability of water differs regarding its’ temporal and spatial distribution. The recent data
related to this question shows that in large parts of towns and villages in our country experience
serious deficiencies in the distribution network of drinking water (2).

As a matter of fact, our country has experienced several epidemic outbreaks, caused by the
drinking water, such as the cholera epidemic infection of 1994, in which 626 cases were
registered (5,6,7) and polio epidemic one of 1996 which had a large impact on the Albanian
population (8, 9). In year 2006, Tirana was faced with the outbreak of hepatitis A aswell.

The purpose of the study was anayzing the microbiological data of drinking water in water
supply distribution network of Tirana, which is a region characterized by a wide variety of
natural geological conditions that affect water quality [16, 18]. Tirana city receives water from
three different types of water resources, surface water (Bovilla reservoir), flowing underground
springs and artesian wells pumped. [19, 20, 21, 22]

The aim of the study was recognizing the quality of water supply in this region and drawing
recommendations for the right measures to be undertaken in order that the quality of supply be
improved.



Material and Methods

The quality of drinking water supply network in Tirana was monitored during three months,
from January to March 2012. Water samples were taken for examination at 31 control points
daily (11). The number and location of sampling control points was determined based on the
population density and geographica factors. 1922 samples were examined during these three
months.

The samples collection and transport was performed in conformity with the standards. Water
samples were taken in sterile bottles of 500 ml, where we had thrown tiosulfat sodium, which is
usually used for water dechlorination. The transport of the samples was done in refrigerators (2-
6°C) and the examination was performed immediately after the arrival at the laboratory. Water
samples were examined for the indicators Escherichia coli and Faecal Streptococci. The bacterial
load of analyzed samples is determined using the classical method of multiple tubesin 100 ml of
water (12).

The data were presented in tables and graphs. The existence of linkages between the pollution
and chlorine levels was analyzed using the SPSS package 17.

Results

The table 1 shows the number of the water samples examined for their contamination with F.
Streptococci during the three months meanwhile the table 2 shows the water samples analyzed
for their contamination with Escherichia Coli. The figure one on the other hand, shows the
percentages of the samples which revealed contaminated with these bacteria for every month in
relation with the total of the analyzed samples.

As it is shown in the over mentioned figures in January the level of water contamination with
Escherichia coli was 6.0%, in February was 5.5% and in March was 1.6%. In total 95.6% of the
anayzed samples revealed as clean water and only 4.4% of them as contaminated with E. Coli.

The percentages of contaminated samples of the drinking water with F. Streptococci were
respectively: 0.2% in January, 0.2% in February and 0.0% in March. In total 99.9% of of the
analyzed samples revealed as clean water and only 0.1% of them as contaminated with F.
Streptococci.

From the obtained results it is apparent that E. coli is more present and affects drinking water
more easily as compared with F. Streptococci. Moreover January reveals with the highest
percentage of water contamination.



Table 1. The contamination of drinking water with S.Faecal

S.Faecal contarl:ion ation contamination | Totd
January 650 1 651

Month | February 650 1 651
March 620 0 620

Tota 1920 2 1922

Table 2 The contamination of drinking water with E.Cali

. No N
E.Cali contamination contamination | Total
January 612 39 651
Months | February 615 36 651
March 610 10 620
Totd 1837 85 1922
Contamination of drinking water
B 5 Faecal mE.Cali
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Figure 1. Rates of drinking water contamination in total

The table 3 shows the result revealed about the existence of linkages between the pollution and
chlorine levels was analyzed using the SPSS package 17. According to the table we see a strong
correlation between pollution levels and the level of chlorine in the control points (P <0.001).

Table 3: Thelink between pollution levels and the level of chlorine



Y ear number of samples P

2012 1922 <0.01

Discussions

In the above tables and graphs are presented the results of bacteriological examinations
conducted during January, February, March 2012 received in 1922 checkpoints, where it is noted
that the drinking water of the city of Tiranais contaminated with E.Coli with 13.1% (in total for
the three month) and 0.4% is contaminated with S.Faecal. Similar results are shown in
Yamaguchi MU study where the pollution level is 5% (25). According to another study
conducted by Kohnen W., 12% of water samples are contaminated network (26). High levels of
pollution are shown by Kassenga (27) and Zamberlan da Silva (28) where the level of pollution
in the water system is 49.2% and 36.4% respectively.

Conclusion

The quality of drinking water in Tirana supply network is generally good, although thereisarisk
of contamination by various factors such as the: amortized pipeline corrosion, improper
interventions in the water supply, the negative pressure formed over the network outages and
water intersections with the network of water used.

Bacteriological quality of water in some checkpoints is not always within the standards allowed
for human consumption and of risk for the spread of diseases originating from water by the use
of these waters, in some cases.

Thisis caused by several factors such as:

- Factors associated with the distribution network itself: Network hubs lying about 800 km of
pipes, is the weakest point of the system to supply drinking water for. It is not appropriate
proportions in many sectors. Internal water supply network in the greater is outdated, therefore
damages and losses are numerous. Amortization of lines, putting them under vacuum due to lack
of water, creates favorable grounds for contamination of drinking water. Also another
phenomenon that implies the quality of drinking water is the use of water tanks by many citizens
as sewage and wastewater is quite damaged.

- Factors associated with unplanned urbanization: The city of Tirana has a population of over
800,000 inhabitants. This huge demographic growth is accompanied by uncontrolled
urbanization, with unexplored interference in the distribution network, damaging sanitation and
drinking water. Network interventions lead to the collapse of water pressure, and non-coping



with water flow to meet customer needs. To think that all these factors bearing the risk of
contamination of drinking water, the spread of diseases due to hydro origin.

Recommendations

Establish and respect for generations of sanitary protection in all sources used to supply the
capital city with drinking water.

Establishment of modern technology in al warehouses chlorination of water, the water
supply network, and keeping under control the content of chlorine in the distribution
network.

Reconstruction of water supply network and sewage channels.

Continuous monitoring of drinking water standards conformity.

Implementation of supply for each resident during the day with sufficient quantity and of
adequate quality drinking water.

Care and informed population to feel secure about the quality of the water distribution
network.

Public hedlth is closely linked to quality and product safety water. Consumers, everywhere,
deserve safe water!

Bibliography

1. As.Prof. Byku oath. General Microbiology.

2. Manual for the State Sanitary Inspectorate Tirana p.3-8.

3. Engine Small Community Water Supplies, p.9-12 August 1981.

4. Second Edition WHO, Guidelines for Drinking Water Quality Volume Il, Health Criteria and
Other Supporting Information, First Edition, 1984, Microbiological Aspects, 3-9, 16-23, 32-39.
5. WHO Regional Publications European Series, Nr.93 Water and health in Europe A joint report
from the European Environment, Agency and the WHO Regiona Office for Europe.fq 104 to
109.121

6. Anon. (1995). Cholerain 1994. Wkly.Epidem.Rec, 28.

7. Greco D, Luzzi |, Sdlabanda A, Dibra A, E and Shapo Kakarricy L (1995). Cholerae in the
Mediterranean: outbreak in Albania. Eurosurveillance-outbreak report.

8. Prevost D.R. et a (1998). Outbreak of paralytic poliomyelitis in Albania, 1996: high attack
rate and Apparent Among adults Following interruption of transmission nationwide mass
vaccination. Clin.Infect.Dis, 26, 419-425.

9. Divizia M, PALOMBI P, Buonomo E, Donia D, Ruscio V, Equestre M, L Leno, Pana A,
Degener AM. (1990). And genomic characterization of human polioviruses
ENVIRONMENTAL Isolated in Albania. Appl. Enviro. Microbiol, from 65.35 to 39.

10. Second Edition WHO 1993 Guidelines for Drinking Water Quality Volume 1.

11. The Council of Ministers Decision no 145 dated 26.02.1998 for the approval of sanitary
regulations for drinking water control, design, construction and supervision of systems of
drinking water supply.

12. PHI Bacteriological Methods of analysis of soil and water.

13. Ottaviani F. I. Del biologici rischi del settore Alimentaria 2000 nel. ed Autocontrollo haccp
nella produzione degli allimenti. Alti UNIFAT Conferenza Nazionale Maggio 1995.



14. George |. Sackheim, Dennis D. Lehman - Chemistry for Health Sciences (Fourth Edition),
Macmillan Publishing Co., Inc. 1977 p. 122-138

15. Guidelines for drinking water quality, Vol. 1, World Health Organization, Geneva 2004

16. National Water Strategy, PHARE, Ministry of Health and Environment, Tirana 1996

17. Miller, G. Tyler, Living in the Environment, Wadsworth Publishing Co., California, 1992 p.
208-218

18. WHO European Centre for Environment and Health, concern for Tomorrow Europe,
Stuttgart, Germany, 1995, p. 176-196

19. Miller, G. Tyler, Living in the Environment, Wadsworth Publishing Co., California, 1992 p.
208-218

20. Encyclopédie Universdlis: Water Vol. 5, PG. 862-891, 1980

21. World Health Organization website: www.who.int, 2007

22. Technica Report on the water supply system of Tirana, Sewerage Company, Tirana, Albania
2007

23. Abel Wolman, WATER AND HEALTH SOCIETY Indiana University Press 1969

24. WHO Regional Office for Europe (Brochure) - Loca authorities, environment and health-
disinfection with chlorine

25. Mirian Ueda Y amaguchi, Rita de Cassia Pontello Rampazzo, Sueli Fumie Y amada-Ogatta,
Celso Vataru Nakamura, now Ueda-Nakamura, Benedito Prado Dias Filho Yeasts and
filamentous fungi in Bottled mineral water and tap water from Municipal Supplies. Brazilian
Archives of Biology and Technology Vol. 50 No.1 Curitiba January 2007 doi: 10.1590/S1516-
89132007000100001 Print version ISSN 1516-8913

26. Kohnen W, Teske-Keiser S, Meyer HG, Loos AH, Pietsch M, Jansen B Microbiological
quality of carbonated drinking water produced with in-home carbonation systems. International
Journal Hygiene of Environmental Health 2005; 208 (5) :415-23. PMID: 16217926 [PubMed -
indexed for MEDLINE]

27. GRKassenga The health-related microbiological quality of drinking water Bottled Sold in.
Dar es Sdlaam, Tanzania. Journal of Water and Heath Vol 5 No 1 pp 179-185 © IWA
Publishing 2007 doi: 10.2166/wh.2006.052

28. Eliza Marie Zamberlan da Silva, Rosangela Getirana Santana, Marcio Guilhermetti, Ivens
Camargo Filho, Eliana Haru Endo, Ueda-Nakamura Remember nia, Benedito Prado Dias Filho
Comparison of the bacteriological quality of tap water and Bottled mineral water. International
109pplJournal of Hygiene and Environmental Health 2008 Oct; 211 (5-6): 504-9. Epub 2008 Feb
21doi: 10.1016/j.ijheh.2007.09.004



