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Abstract        In this study are presented and interpreted the results 
obtained in the years 2007 and 2008 during the analyses of the 
underground water, taken from little depth fountains, in the surrounding 
areas of the town of Timisoara, concerning its azotes compounds.   
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Presentation of the research area and 

the specification of the places from where the 
data will be collected  

 
 The periurban area of Timisoara comprises  

the town of Timisoara (13.003, 87 ha),  and the six 
neigbouring periurban villages situated in the main 
development ring of the town, displayed on a ray of 
15km, measured from the center of Timisoara.  The 
neighbouring settlements are the following: 
Dumbrăviţa (1.898,46 ha), Ghiroda (3.263, 68 ha), 
Giroc (5.459, 86 ha), Moşnita Nouă (6.649,42 ha), 
Sacalaz (11.665,72 ha), Sânmihaiul Roman (7.525,85 
ha), having a total land surface of 49.457 ha. (fig.5). 

 The periurban region of Timisoara is part of 
the Banat hydrographic area, and the underground 
water sources whinch supply this region are: GW-
ROBA03-Timisoara ; GW-ROBA01-Lovrin Vinga; 
GW-ROBA02-Fibis and GW-ROBA04-Lugoj. (fig.6). 

From the analysis of the hydrogeological 
conditions, the phreatic aquifer horizon is developed on 
a great area situated in the whole region between the 
rivers Timis and Bega.  

Concerning the pedophreatic water levels 
in the studied region, it is in close relationship with 
the nature and depth of the hydrogeopedological 
horizons, the season, the quantity of rainfall and 
the existing hidrographic constructions.  

Phreatic water is present in the immediate 
vicinity of the ground surface, resulting a close 
relationship between the surface water and the 
underground water, by the vertical drainage 
phenomenon, the last determining the aquiferous 
potential, and the quality of the underground water.  

For the relevance of the research, the data 
collecting places were established in a way to be able 

to follow the quality of the underground water, in the 
whole region of periurban Timisoara.  

In this study are presented only the results 
obtained with the help of the analyses made using 
samples of water taken from private fountains with 
little depth which are located in the periurban region of 
Timisoara. The quantity of the azotes compounds 
existing in the water was analyzed in the following 
settlements: Dumbrăvita, Giarmata Vii, Mosnita 
Veche, Sag, Sânmihaiul Român and Ghiroda. In the 
enumerated villages private fountains were chosen with 
depth between (5-14) m. 

Considering that in the studied region the 
climate is temperate – continental, and that the rainfall 
is one of the main causes that influences the quantity of 
nitrates, nitrites and ammonium which exists in the 
underground waters with little depth, we considered 
that it is necessary to take samples 4 times a year, 
namely in the months February, May, August, and 
November.  

Materials and Research Methods  
 

In order to obtain the necessary data for the 
proposed experiment, have been followed certain steps: 
the collecting of the samples and their preparation for 
analysis, the effective analysis, the calculation and 
presentation of the results.   

The collection of the water samples and their 
preservation was done according to SR ISO 5667-
11/2000 – Water quality. Collection of samples. Part 
11, Guide for the collection of underground water 
samples.  

The selection of the collection points, the 
frequency of collection, and the analyzed indicators, 
were selected according to the law H.G. nr. 974, for the 
approval of the survey rules, sanitary inspection, and 
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control of drinking water, and the law of the drinking 
water nr. 458/2002, modified with L. 311/2004.  

The preparation of the work set (fig.1), 
consists in the preparation of all the necessary 

materials for the collection of samples and the 
codification of the recipients for the water samples, 
with the purpose of their identification. 

  
 

 
 

 
 
 
 
 
 
 
 

 
Fig.1 – The set used for the water sample taking. 

 
For the sample collection was used 

polyethylene bottles, or Boron-silicat glasses. The 
bottles had corks, inert plastic lids or special glass 
plugs.  

The glasses were cleaned with oxidant 
mixture, wash powder, and in the end with distilled 
water. In the collection’s moment, they were washed 

three times with water from the analyzed well, after 
which they were filled up to 2-3 cm from the plug.   

In the case of pump fountains, the glass was 
sterilized with fire, the water was left to run for 20 
minutes, after which the collection of this samples took 
place, as presented in (fig.2; fig.3 and fig.4). The 
samples taken from the fountains with a bucket, were 
taken from 10 cm under the water surface level. 

 
 

 
      

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 – Sterilization with fire 
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Fig.3 – Pumping the water 

 

 

 
Fig.4 – Collecting the water sample 

 
The collected samples were transported in 

bottles with lids, so that the opening of the bottles, the 
spill of the contents, or contamination were all avoided. 
In the end the samples were taken to the laboratory for 
reception, division, and the analysis. The samples 
obtained this way must be analyzed in 4 hours after 

collection, with the purpose of the determining 
different form of azotes.  

The methods of analysis of the samples used in 
the laboratory, are the quick methods MERCK for 
obtaining the nitrate, nitrite ammonium quantities from 
the water, which allow today the obtaining of results by 
spectrofotometric method (SQ 1118) with 
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spectrofotometer SQ 118 at wave length 515, 525, and 
690nm, for nitrates nitrites, and ammonium.  

The technique used in spectrofotometria 
includes: the source of radiation, the monocromate, the 
recipient of the sample and the detector.   

The tests used are: SPECTROQUANT 
NITRATE 14773, SPECTROQUANT NITRITE 
14776 and  SPECTROQUANT AMONIUM 14752. 

The analysis were done in the U.S.A.M.V.B. 
Timisoara laboratories, officially certified by the 
Romanian Standards Association.  (A.S.Ro.). 
 
Results and Discussions  

 
The nitrate, nitrite and ammonium quantity in 

the underground waters, depend on the depths of the 
underground waters, the texture and the structure of the 
soil, the historical pollution of the certain places, and 
the activities and events that take place there now.  

The underground waters of little depths can 
contain nitrates originating in artificially or naturally 
enriched soils with nitric azotes, in the neighbouring 
polluted waters, or as a result of the mineralisation 
process of organic substances.  

 An important factor which can influence the 
contamination level of the underground water of little 
depth with nitrates, represents the quantity of rainfall, 
because this determines the intensification of the 
levigation process  of the azotes in the ground. The ion 
nitrate represents the main form of transport in phreatic 
waters.  

 As a result of the analysis made in the years 
2007 and 2008, concerning the quantity of nitrates 
(NO3) obtained in samples collected at little depths in 
the researched area, we found the existence of great 
concentrations of this compound of azotes, and in the 
collection places Giarmata Vii – 10m, Mosnita veche -
7m, Sag-7m, Ghiroda -5m, it was found that the 
maximum permitted limit was exceeded - L.M.A (NO3

-

) – 50mg/l, which means that these water sources are 
polluted with nitrates.  

Concerning the variations of the 
concentrations during a year, it was found that the 
concentration of nitrites was higher in the samples 
collected in the months following immediately after 
periods with high rainfall levels.  

In the year 2007 the highest values were 
registered in November: Dumbrăvita-12m (48,7 mg/l 
NO3

-), Giarmata Vii- 10m (121,5 mg/l NO3
-), 

Mo�ni�a Veche-7m(136,2mg/l NO3
-), Sag-7m(130,2 

mg/l NO3
-), Sânmihaiul Român-14m (42,6 mg/l NO3

-), 
Ghiroda-5m (157,4 mg/l NO3

-),  and in the year 2008 in 
august:  Dumbrăvi�a-12m (49,0 mg/l NO3

-), Giarmata 
Vii - 10m (122,0 mg/l NO3

-), Mosnita Veche-
7m(140,2mg/l NO3

-), Sag-7m(133,7 mg/l NO3
-), 

Sânmihaiul Român-14m (42,8 mg/l NO3
-), Ghiroda-5m 

(157,6 mg/l NO3
-).  

The greatest concentration of nitrate (157,6 
mg/l NO3

-) was found in august in the year 2008, in 

Ghiroda, at the depth of 5m. One of the main causes is 
the position of the well in the neighbourhood of 
longtime fertilized agricultural land, with azote and 
Guardian herbicide.  

The main cause of great concentrations of 
nitrates (140,0 mg/l NO3

-), that were measured in 
august 2008 and (136,2 mg/l NO3

-
 )  in November 2007, 

in sample taken from collection point Mosnita veche 
7m, is the presence in the area of the settlement of 
many private gutters for used waters . 

In the samples of water obtained from 
collection point Sag -7m, were found high 
concentrations of nitrates in both years namely (130,2 
mg/l NO3

-) in November 2007 and  (133,7 mg/l NO3
-)  

in august 2008 which means that the water was 
polluted, the cause being the position of the well in the 
vicinity of the platform used for the collection of 
manure from the animal farm of the owner.  

High level concentrations were found in 
Giarmata Vii village too, at the depths of 10m, in 
august 2008 being (122,0 mg/l NO3

-
 ) . One of the 

causes of the high nitrates quantity in the underground 
water samples is the presence in the neighbourhood, of 
the International Airport Timisoara, where for the 
unfreezing of the runway in cold season, fertilizer 
containing azote were used for over 20 years.   

In the case of water samples obtained in 
Dumbravita -12m, and Sânmihaiul Român-14m, during 
two years, the concentration of nitrites, that resulted by 
analysis, did not exceed the maximum permitted limits  
L.M.A (NO3

-) – 50mg/l., so the water in the two 
collection points is not polluted with nitrates (tabel 
nr.1).   

The presence of nitrites, in underground 
water, means an older pollution. When nitrates are 
present in the water together with nitrites and 
ammonia, it means that the pollution is old and 
continuous, so dangerous. The concentration of nitrites 
from the collected samples of water are directly 
influenced by the concentration of nitrates.   

Following the analysis of the water samples 
collected during the two years concerning the 
concentration of the nitrites (NO2

-), can be observed 
that there are similarities between the variation of the 
concentration values and the concentration values of 
the nitrates, (NO3

-). The (NO2
-) concentration  from the 

analyzed water samples, does not exceed the maximum 
permitted limits L.M.A. (NO2

-) - 0,5mg/l, so we can 
say that no pollution with nitrites was observed in the 
years 2007 and 2008 in the studied area. (tabel nr.2). 

According to the obtained data presented in 
tabel nr.3 the concentration of the ammonia ion  
(NH4

+) from the obtained samples during the two years 
is very little, and does not exceed the maximum 
permitted  limits L.M.A. (NH4

+) - 0,50mg/l. 
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Conclusions 
 

An important factor which can influence the 
level of contamination of the underground water of 
little depth with nitrates, is the rainfall level, because 
this influences the intensification of the levigation 
process of the azotes in the soil, the nitrate ion being 
the main form of transportation of the azotes in 
phreatic waters.  

As a conclusion of the analyses made during 
two years, namely 2007 and 2008, concerning the 
existence of azotes compounds in the little depth 
underground waters, in the periurban area of 
Timisoara, we can say that the level of nitrate 
concentration (NO3

-), from the water collected in the 
established areas, Ghiroda-5m, Mosnita Veche-7m, 
Sag-7m and Giarmata Vii - 10m exceed the maximum 
admitted level M.A.L.  (NO3

-) – 50mg/l, which 
indicates the pollution of these water sources with 
nitrates.  

The collected water samples from the 
established points Dumbrăvita-12m and Sânmihaiul 
Român-14m, had their nitrate concentration (NO3

-) 
under the maximum admitted level M.A.L. (NO3

-) – 
50mg/l,  not being polluted.  

The concentration of (NO2
-) in the analyzed 

samples, do not exceed the maximum admitted limits  
M.A.L. (NO2

-) - 0,5mg/l, so we an say that no nitrites 
pollution was measured in the years 2007 and 2008 in 
the studied area.  

The concentration of the ammonia ion (NH4
+) 

in the samples gathered during the two years, is very 
little, and does not exceed the maximum admitted 
limits  M.A.L. (NH4

+) - 0,50mg/l. 
The causes of the underground water pollution 

are different according to the historical pollution of the 
respective areas, and the events that take place there in 
present time.  

 In Ghiroda village the well is situated near 
the fertilized agricultural lands, which were enriched 
with azotes during the years and herbicided with 
Guardian.  

In the case of the collection point Mosnita 
Veche-7m, the main case is the presence of numerous 
private gutters for used waters in the area of the 
settlement.        

The position of the well near the platform 
used for depositing manure, is one of the causes of the 
pollution of the fountain in Sag village.  

In the case of the sample collection point in 
Giarmata Vii village, the high level of nitrates existent 
in the underground waters is justified by historical 
pollution sources, caused by the unfreezing of the 
Timisoara International Airport runway, in the cold 
period of the year, for which were used during 20 years 
chemical fertilizers with azotes components.  

It is very important to watch the quality of 
undergroud waters, originating from private wells, in 
order to make the owners conscious of the quality of 

their water in their fountains, in order to avoid serious 
cases of illness in humans and animals, and the 
destruction of crops caused by the use of unsuitable 
water.   
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Table 1 
Comparative results obtained in samples collected at little depths in the researched area , concerning the 

quantity of nitrates  (NO3
-) for the period 2007-2008 

 
Month  

February May   August November 
Nr. 
Crt. 

Collection point 
and depth 

2007 2008 2007 2008 2007 2008 2007 2008 
1 Reference value 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 
2 Dumbrăvi�a-12m 47,4 47,0 47,2 47,2 47,6 49,0 48,7 47,1 
3 Giarmata Vii- 10m 120,0 115,5 118,6 119,5 119,0 122,0 121,5 114,4 
4 Mo�ni�a Veche-

7m 
135,0 134,6 134,8 134,8 135,9 140,0 136,2 134,7 

5 �ag-7m 127,4 126,0 126,5 126,8 128 133,7 130,2 129.4 
6 Sânmihaiul 

Român-14m 
42,4 42,0 42,2 42,4 42,5 42,8 42,6 42,3 

7 Ghiroda-5m 148,9 151,8 152,4 153,2 153,6 157,6 157,4 156,9 
L.M.A (NO3

-) – 50mg/l 
 

Table 2 
Comparative results obtained in samples collected at little depths in the researched area , concerning the 

quantity of nitrites  (NO2
-) for the period 2007-2008 

 
Month  

February February February February 
Nr. 
Crt. 

Collection point 
and depth 

2007 2008 2007 2008 2007 2008 2007 2008 
1 Reference value 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 
2 Dumbrăvi�a-12m 0,11 0,08 0,10 0,10 0,10 0,11 0,10 0,08 
3 Giarmata Vii- 10m 0,11 0,09 0,10 0,10 0,10 0,11 0,10 0,09 
4 Mo�ni�a Veche-

7m 
0,29 0,26 0,28 0,28 0,30 0,32 0,29 0,27 

5 �ag-7m 0,28 0,25 0,26 0,27 0,29 0,32 0,30 0,27 
6 Sânmihaiul 

Român-14m 
0,08 0,09 0,10 0,09 0,10 0,10 0,09 0,08 

7 Ghiroda-5m 0,32 0,29 0,30 0,33 0,34 0,34 0,36 0,31 
L.M.A. (NO2

-) - 0,5mg/l 
 

Table 3 
Comparative results obtained in samples collected at little depths in the researched area , concerning the 

quantity of ammonia ion (NH4
+) for the period 2007-2008 

Month  
February February February February 

Nr. 
Crt. 

Collection point 
and depth 

2007 2008 2007 2008 2007 2008 2007 2008 
1 Reference value 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 
2 Dumbrăvi�a-12m 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 
3 Giarmata Vii- 10m 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 
4 Mo�ni�a Veche-

7m 
0,16 0,15 0,15 0,16 0,16 0,17 0,18 0,16 

5 �ag-7m 0,16 0,15 0,15 0,16 0,16 0,18 0,18 0,15 
6 Sânmihaiul 

Român-14m 
0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 

7 Ghiroda-5m 0,21 0,20 0,20 0,21 0,21 0,22 0,22 0,20 
 

L.M.A. (NH4
+) - 0,50mg/l 



 
 

 
Fig.5 - Timisoara metropolitan area 

 
 

 

 33



 
 

   
 

Fig. 6 – Underground water sources  of Timisoara metropolitan area: GW-ROBA03-Timi�oara ; GW-ROBA01-
Lovrin Vinga; GW-ROBA02-Fibis şi GW-ROBA04-Lugoj.   
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