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Introduction
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 [1,2]. In 
general, the physical characteristics of water are not of direct public 
health concern, but they do affect the aesthetic quality of the water, 
which largely determines whether or not people are prepared to 
drink it. If water is unpalatable or appears to be of poor quality, 
even though it may be quite safe to drink, the consumer may seek 
other water sources that may not be as safe. Inorganic chemicals in 
drinking water usually occur as dissolved salts such as carbonates 
and chlorides, attached to suspended material such as clay particles, 
or as complexes with naturally occurring organic compounds. 
Organic compounds are usually present in drinking water in 
very low concentrations; they may occur either naturally or as a  

 
result of human activities. The byproducts of disinfection are the 
products of reactions between disinfectants, particularly chlorine, 
and naturally occurring organic material such as humic and fulvic 
acids, which result from the decay of vegetable and animal matter. 
Of these disinfection byproducts, the trihalomethanes (THMs) are 
produced in the highest concentrations. Most disinfectants used to 
render drinking water safe from pathogenic microorganisms will 
produce byproducts in the disinfection process. Most of surface 
water resources have been polluted by agricultural and industrial 
activities and sewages, but underground water resources are still 
known as safe water, because of the natural filtration process in 
soil texture. High concentration of chemicals in drinking water may 
cause serious problems for human health [3,4]. For instance, the 
presence of nitrate can cause methemoglobinemia which is a very 
dangerous disease especially for risk groups like children under 3 
and people with deficiently in HB MET enzyme [5]. 
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Abstract

Tirana is one of the major Cities of Albania, which used water from three different types of water resource, groundwater from 
spring, surface water (Bovilla reservoir) and private well water. Groundwater and surface water managed by Municipality of 
Tirana and kept under control of Laboratory of Water-Sanitation. Whereas private well water isn’t kept under control by public 
institution like Laboratory of Water-Sanitation of Tirana or Public Health Institute. Groundwater and surface water are according 
of network distribution by pipeline. This water used by people as a tap water. According to the Laboratory of Water-Sanitation of 
Tirana water is suitable for drinking water and fulfills quality of Albanian standard. The present study was designate to examine the 
physicochemical water quality from ground water, surface water and private well water. Water samples were collected for a period 
of three months from April to May 2017 and analyzed for water quality parameters by following standard methods. All samples 
analyzed for pH, Temperature, EC, TDS, Total hardness, Calcium, Magnesium, Chloride, Nitrite, Nitrate, and Ammonia. Data analysis 
was performed by statistic calculation. By observing the results, it can be concluded that parameters which were taken for tap water 
quality are below the pollution level. Whereas at the private well water was found some parameters such as nitrate and ammonium 
are over the permissible values. Other parameter which has high level is hardness and this water classified as “moderate hardness”. 
In general, water from Selita and Bovilla sources that used in Tirana City is suitable for drinking and uses for some various purpose 
like domestic, agricultural, industrial etc.
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The aim of this paper is to assess the quality of drinking water 
for basic physic-chemical parameters from three sources in Tirana 
city. Water quality is highly related to general environmental 
status of any area. However, the quality of water can be change 
from many different factors. Tirana city has a wide variety of 
geological conditions, and take water from three sources, (springs) 
underground water, surface water and private wells. Water from 
springs and surface source collected into depots and is under the 
judicature of Water supply and sanitation of Tirana. Wells water 
doesn’t certify as a drinking water by Public Health Institution 
yet. Most people used these wells, have not tested the quality of 
water. Based on some studies the quality of drinking water used in 
Tirana city in some case doesn’t fulfill the standard, because some 
parameters are above the permeable limit [6-9]. 

Materials and Methods

Samples were taken at three sources like spring water (Selita) 
reservoir (Bovilla) and wells water. The samples from Selita and 
Bovilla were taken at tap water. For sampling in wells, we chose 
some wells in villages near the Tirana city. This water used 
for domestic and sometimes as drinking water. We chose PET 
container, and all water samples were conservation for chemicals 
analysis of NO3-, NH4+, [10]. These samples are transported by 
box refrigerator and analyzed during the same day. The number of 
analyzed samples was 100. Parameter likes pH, temperature, TDs 
and Conductivity was measurement during the sampling. Nitrate, 
nitrite and ammonia are tested UV-Vis spectrophotometers, while 
rest parameters with classical method. Methods of testing were 
EN ISO and all the reagents used were AR reagents. For assess the 
water quality we used the Decision of Council Ministry no 379, 
date 25.05.2016, Quality of Drinking Water. Samples were analyzed 
at the Laboratory of Chemicals Analyses at Central Laboratory of 
Armed Forces in Tirana.

Results

The results of chemical and physical analysis of water quality 
at Tirana City during 2017 are presented on Table 1, and the 
average values have been compared with the Decision of Council 
Ministry no 379, date 25.05.2016, “Quality of Drinking Water”. In 
Table 1 showed that temperature of water ranged from 8,7 to 19 
0C. We know that temperature is an important biological factor 
in the metabolic activities of the microorganism. The pH of water 
ranged from 6,1 to 7,9 which express intensity of acid or alkaline 
solution. The values of EC ranged from 220-947 μScm-1. This 
parameter in some cases may link to the total dissolve solids and 
both increase the corrosives feature. TDS ranged from 168-942. 
The results have also shown that levels of nitrate, nitrite and 
ammonia ranged respectively from 0 -50,3, 0,006-1,2 and 0,02-1,23 
mg/l. The presence of nitrate, nitrite and ammonia in water above 

the limit shown that water may contaminated by outside factors as 
agriculture fertilizes, waste or sewage drainage. Other parameters 
like magnesium, calcium, chloride and total hardness ranged 
respectively from 6.8-49,3, 36-200, 6-16,4 and 12,5-32,4. Hardness 
was expressed as German degree. At Figures 1-3 these data were 
expressed as average value. We noticed for all the parameters 
values have increased trend from Selita source to Bovilla reservoir 
and the largest value were at wells water (Table 1).

Figure 1: Average values of physical parameters.

Figure 2: Average values of chemicals parameters.

Figure 3: Average values of chemicals parameters.
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Table 1: Average data of Physical-chemicals Parameters.

Parameters

Sources pH EC TDS Temp. NO2- NO3- NH4+ Mg Ca Hardness Chloride

Ground water 
(Selita) 6.1- 7,2 220-314 168-200 8.7 -10 0.02-0.1 0 0.02- 0.11 6.8- 14 36- 51.4 6-8,2 12,5-16.1

Surface water 
(Bovilla reservior) 6.8-7.9 258-394 297-398 9.4-12.5 0.006- 0.02 0.67-1.5 0.08-0,2 14-19 43-55.6 14-16,2 14-21

Well water 6.1-6.8-8 820-947 743-942 16.6-19 0.3-1.2 38-50,3 0.5-1.23 32.9-49,3 98-200 13,4-16,4 23.5-32,4
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Based on the average values we can say the water samples from 
the Selita source fulfill the chemicals parameters for drinking water. 
Samples from Bovilla reservoir may classify this water as moderate 
hardness and the value of ammonium was at the limit permissible. 
The results for wells water were different. Samples from these 
wells don’t fulfill the parameters for drinking water. Nitrite and 
ammonium were over the limit of permissible. Based on TDS value 
these samples categorize a fair. This water may categorize between 
moderate to hard refer the hardness values.

Conclusion

Based on the data we may display our conclusions about the 
quality of drinking water used in Tirana city from three sources 
(underground water, surface water and wells water). The quality 
of water is linked to the type of sources but in some cases pollution 
of drinking water from supply is linked to the different factors like 
interaction of people, amortization of pipeline supply and sewage 
system. Another factor that affects the quality of water was the 
heavy rainfall and infiltration of spills which mixed with damaged 
pipeline. Different situation was for private wells. Samples from 
wells water had almost high level of ammonia nitrogen. This 
chemical indicator is linked with the bacteriological indicator. 
Other parameter which has high level is hardness. Based on the 
values this water classified as “moderate to hard”. 
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