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Abstract       This paper aims at presenting the results of monitoring 
the level of contamination of surface and ground water with nitrogen and 
triazine compounds in Western Romania between 1998 and 2008. 
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According to UNO definition, water pollution 
is defined as the direct or indirect changing of its 
normal composition in such as measure that it can 
impend on all uses in its natural state. 

The substances and the agents that change the 
initial features of natural waters are called pollutants. 
Depending on the nature of these pollutants, we 
distinguish between physical, chemical, and biological 
pollution. 

Chemical pollution is about organic or 
inorganic chemical substances getting into the water 
directly or as products of the decomposition in waste 
waters from industry or from agricultural activities.  

Assessing water quality is done on the ground 
of indicators that establish the qualitative and 
quantitative features of the water at a certain time. 

World Health Organisation establishes, for 
each substance, the limits within which the different 
countries can establish their own standards expressed 
as maximum admitted concentrations. Technical 
quality conditions for the surface water and the 
maximum admitted limits for different chemical 
indicators are mentioned in the STAS 4706/1988, as 
well as in sector regulations that gradually replace the 
stipulations of this standard. Chemical quality 
standards for drinking water are stipulated in the Law 
458/2002. European Directives consider that the 
maximum acceptable limits in different chemical 
substances are as follows: 50 mg/l nitrates, 0.5 mg/l 
nitrites, and 0.5 mg/l ammonia. [7, 8] 

Among the compounds susceptible of 
contaminating surface and ground water the most 
important are nitrogen compounds (nitrates, nitrites, 
and ammonia). 

 
Material and Method 

 
In order to assess risk factors in water 

pollution we sampled as follows: 

- Private drills over the agricultural area of the 
waste dump at Sag-Parta in the localities neighbouring 
the waste dump. We sampled every three months, 
between January 2004 and November 2008. 
- Drills 5-10 m deep, from the flooding area of 
the Timiş County, at Foeni, Cruceni, Uivar, Ionel, and 
Otelec. We sampled every three months, between 
January 2005 and November 2007.  
- Private and public drills at Becicherec, Birda, 
Giarmata Vii, and Gătaia, localities that are 
representative for the way nitrogen compounds 
accumulated from the following sources: animal 
breeding (Birda), intensive agriculture (Becicherec), 
amendment deposits (Gătaia), and ammonia salts used 
in defrosting the landing area of the International 
Airport in Timişoara (Giarmata Vii). We sampled 
every three months, between May 1999 and May 2002.  

Sampling was done in accordance with the 
standards SR ISO 5667-10 and SR ISO 2852. 
Identifying and dosing nitrogen compounds wa sdone 
through the following [6]: Spectrop-photometric 
method Merck SPECTROQUANT NITRAT 14773, 
Spectrop-photometric method Merck 
SPECTROQUANT NITRIT 14776, and Spectrop-
photometric method Merck SPECTROQUANT 
AMONIUM 14752. 

 
Results and Discussions 

 
Experimental results are shown in Figures 1-4 

and Tables 1-3. 
Analysis of the water sampled at Gătaia 

points out levels above maximum admitted limits 
particularly in nitrates, which appear in large amounts 
in all the samples and during the three years. Taking 
into account the fact that the maximum admitted limit 
for nitrates in drinking water is 50 mg/l, we can notice 
that water in this drill, which was used until recently, 
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as drinking water, contains 100 times more nitrate 
than admitted. 

Surface water at Gătaia is also noticeable for its high 
content of nitrites and nitrates. High nitrite and 
ammonia content in the water table shows an older 
nitrate contamination, with nitrite and ammonia as a 
result of diminishing accumulated nitrate processes. 

 The source of this contamination was 
identified as a fertiliser storage house which, in the 
years 1960-1989, was improperly located in the near 
vicinity in the open, 60 m far from a well, near the 
Railway Station in Gătaia, wherefrom the nitrogen 
infiltrated the water table thus contaminating it. 

The cause of the high content of nitrates in 
the surface water at Giarmata Vii is the landing area of 
the International Airport in Timişoara. To defrost it 
during the cold period of the year, they have used for 
over 20 years chemical fertilisers based on nitrogen, 
with maximum nitrate content values in winter 
months. 

In exchange, experimental results in the deep 
well show that Romania has valuable deposits of 
water deep in the ground that can be exploited further 
on. 

As for water contamination at Birda, experimental 
results also show high nitrate pollution. Nitrate 
content is pretty high in this case (over 10 times 
higher than the maximum admitted limit), but lower 
than the water table at Gătaia. Nitrate and ammonia 
contents in the water we analysed showed no 
contamination of the water by nitrites and ammonia, 
the water samples showing values above the 
maximum admitted levels being no threat for humans’ 
health.  

 The level of nitrate contamination of the 
water samples from the well at Birda was decreasing: 
thus, the monthly average of nitrate contamination 
was 547 mg/l between May 1999 and May 2000, 402 
mg/l between May 2000 and May 2001, and 330 mg/l 
between May 2001 and May 2002 [4]. 

Experimental results show that, from the point 
of view of the nitrogen compounds content, water 
tables from drills in the neighbourhood of the Sag-
Parta waste dump have values above the maximum 
admitted limit of 50 mg/l nitrate in 41.66% of the 
samples analysed in 2004, 44.22% in 2005, and 
41.66% in 2006, respectively, in the case of the wells 
in the near vicinity of cultivated agricultural lands or 
on farms on which they raise animals. Water samples 
from village wells drilled at depths higher than 20 m or 
from public water supply systems do not have values 
above maximum admitted limits. 

The explanation for the high values of the 
nitrate content in village wells drilled at very low depth 
is given by the disrespect of the standards for water 

source protection, i.e. prohibition of locating animal 
wastes and cultivated lands treated with fertilisers near 
water sources [3]. 

Excessive use of fertilisers based on nitrogen 
and disrespect of nitrogen requirements in plants lead 
to low assimilation of these compounds in plants’ 
protein-genesis and leakage of the nitric excess into the 
water table. 

Experimental results show for the drills at 
Parta values of the ammonia nitrogen between 0.02-0.4 
mg/l, without going above maximum admitted limits 
(0.5 mg/l).  

The other nitrogen indicators (nitrates and 
nitrites) were not above maximum admitted limits, 
while phosphate content exceeded in a single case of 
sample from July 2005.  

The drill at Sanmihaiul Roman had values 
above the maximum admitted limit in nitrogen 
compounds only in November 2006, when the values 
of ammonia nitrogen reached 1.4 mg/l and nitrites 
reached 0.69 mg/l. The other water quality indicators 
were within normal values. 

The drill at Utvin corresponds to the normal 
values of the parameters analysed, without going above 
maximum admitted limits. 

Analysis of the water drilled in the localities 
neighbouring the waste dump showed good water 
quality, i.e. within drinking water admitted values. As a 
result, the water table along the directions and 
distances analysed in these localities was not 
influenced or contaminated by wastes from the waste 
dump [2]. 

After analysing ammonia content of samples 
from surface waters (drills at depths between 5-10 m) 
in the five localities in the flooding area, in 2005, we 
can say that they have values a little higher than ground 
waters. For instance, in Foeni, 10 m deep in the 
ground, ammonia content was 0.15 mg/l all the year 
round, while at Ionel water sampled from the same 
depth (10 m) had 0.40 mg/l ammonia, i.e. very close to 
the maximum admitted limit of 0.50 mg/l.  

Values of ammonia content over the year 
2005 had no significant differences. We could 
nevertheless notice an increasing trend in April, when 
the level of precipitations was higher, in the drills at 
Cruceni (0.35 mg/l in April compared to 0.30 mg/l in 
February), Otelec (0.40 mg/l in April compared to 0.35 
mg/l in February), and Ionel (0.15 mg/l in April 
compared to 0.20 mg/l in February). At Uivar and 
Foeni, ammonia content was constant in February and 
April, increasing from 0.15 mg/l to 0.20 mg/l in the 
second half of the year, at Uivar. 
 In 2006, in the samples from the first half of 
the year at Otelec (5 m) the value of ammonia ion 
concentration decreased from 0.35 mg/l to 0.25 mg/l, 
while in June it increased significantly to 0.40 mg/l (in 
June 2006 there were the largest amounts of 
precipitations over the period 2004-2006, a possible 
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factor influencing the water ammonia content) while in 
September it decreased, reaching 0.35 mg/l. For the 
other samples from the localities we analysed there 
were no great differences compared to the previous 
year. Maximum values in ammonia ion were 0.3 mg/l 
in February and June 2006, at Cruceni, and 0.35 and 
0.40 mg/l, at Otelec.  
 In 2007, as a result of the analyses carried out, 
we could see an increase of the ammonia content in 
February in the samples from din Cruceni and Otelec 
(0.3 mg/l and 0.45 mg/l, respectively), a high level 
correlated with the high level of precipitations during 
that month (92 l/mp), followed by a decrease of the 
ammonia level for April and June and by an increase in 
September. Maximum values of ammonia content were 
at Otelec (0.45 mg/l in 2007) [5].  

 As for pesticide residues, of the 6 triazines 
experimentally identified in the drills of the waste 
dump, only Atrazine, Propazine and Diethylatrazine 

had values above maximum admitted limits. 
Experimental values were high particularly in Atrazine 
(8 times the maximum admitted values) and less in 
Propazine and Diethylatrazine. The explanation is that 
the technical commercial product based on Atrazine 
and used in agriculture to control weeds contains an 
impurity – Propazine – and Diethylatrazine is a 
degradation compound of Atrazine .  

Simazine, Terbuthylazine and its 
decomposition product Diethylterbuthylazine were not 
present in the water table, since they are not used as 
commercial products in pest control. 

The existence of triazine residues in drill 
water denoted water pollution due to the unreasonable 
use of herbicides in agriculture and not because of 
house wastes in the waste dump [1]. 

                                    

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 1. Nitrate content (mg/l) in the water sampled at Gătaia 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Nitrite content (mg/l) in the water sampled at Gătaia 
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Figure 3. Nitrate content (mg/l) in the water sampled at Giarmata Vii 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Figure 4. Nitrate content (mg/l) in the water sampled at Birda 
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Table 1. 

 Results of analyses concerning nitrate content (NO3
-) in the flooding area 

2005 
Month (mg/l) 

Sample/locality/depth 

February April June September 
Control 0.00 0.00 0.00 0.00 
1 - Foeni - 10 m 17.0 20.1 27.6 23.2 
2 - Cruceni - 6 m 160.0 170.9 196.3 191.0 
3 - Uivar - 9 m 13.2 21.1 29.9 28.8 
4 - Ionel - 10 m 27.6 28.1 28.9 29.6 
3 - Otelec - 5 m 170.0 173.0 194.4 201.6 

2006 
Month (mg/l) 

Sample/locality/depth 

February April June September 
Control 0.00 0.00 0.00 0.00 
1 - Foeni - 10 m 19.7 24.2 24.9 25.6 
2 - Cruceni - 6 m 196.4 191.5 199.7 193.0 
3 - Uivar - 9 m 24.1 26.6 30.7 30.9 
4 - Ionel - 10 m 28.5 33.0 38.1 34.7 
3 - Otelec - 5 m 149.9 157.7 150.5 159.6 

2007 
Month (mg/l) 

Sample/locality/depth 

February April June September 
Control 0.00 0.00 0.00 0.00 
1 - Foeni - 10 m 23.40 27.10 23.60 26.70 
2 - Cruceni - 6 m 205.40 187.90 195.40 201.20 
3 - Uivar - 9 m 35.70 32.10 41.15 36.30 
4 - Ionel - 10 m 32.10 29.70 36.80 39.70 
3 - Otelec - 5 m 156.70 171.60 167.80 169.70 

 
Table 2.  

Content of triazine herbicides in the well F1 in 2004 
Month Analysed compound 

January April July October  
Atrazine 0.03 0.782 0.202 0.05 

Diethylatrazine 0.02 0.121 0.04 0.02 
Simazine <0.02 <0.02 <0.02 <0.02 

Diethylsimazine <0.05 <0.05 <0.05 <0.05 
Terbuthylazine <0.02 <0.02 <0.02 <0.02 

Diethylterbuthylazine <0.02 <0.02 <0.02 <0.02 
Propazine 0.154 0.362 <0.02 <0.02 

 

Table 3. 

 Content of triazine herbicides in the well F1 in 2005 

Month Analysed compound 
January April July October  

Atrazine 0.132 0.801 0.341 0.062 
Diethylatrazine 0.067 0.096 0.056 0.041 

Simazine <0.02 <0.02 <0.02 <0.02 
Diethylsimazine <0.05 <0.05 <0.05 <0.05 
Terbuthylazine <0.02 <0.02 <0.02 <0.02 

Diethylterbuthylazine <0.02 <0.02 <0.02 <0.02 
Propazine 0.11 0.439 0.042 <0.02 
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Conclusions 
 

As a result of the study concerning surface 
and ground water nitrate, nitrite, ammonia, and triazine 
contamination in Western Romania, we can draw the 
following conclusions: 

- nitrate content in surface water in the rural 
area is huge and it is due, on one hand, to the 
huge hog-farms that lack animal waste 
removal systems and, on the other hand, to 
improper management and storage of 
chemical fertilisers and to unreasonable 
intensive agriculture; 

- private drills in the studied area where they 
practice intensive agriculture as well as on 
private farms where there was no respect for 
water source protection regulations have 
nitrate, nitrite, and ammonia values above 
maximum admitted limits; 

- experimental results show that the high level 
of nitrogen compounds around the Sag-Parta 
waste dump are due to intensive agriculture 
practices and to improper water source 
protection and less to leakages of household 
residues from the waste dump; 

- analyses of the water tables confirm good 
quality of high depth water, which means that 
we can drill the valuable resource of water; 

- nitrate concentration of the surface water table 
depends on the volume of precipitations, on 
soil characteristics, and on the nature and 
duration of vegetation growth; an increase of 
the precipitation level could cause, in a short 
period of time, nitrate accumulation in the 
water table and that the abundant vegetation 
determines a decrease of the nitrate content; 

- taking into account the high hydro-solubility 
of triazine pesticides and the danger of 
contaminating the water with these substances 
(particularly with Atrazine), we need to take 
certain measures such as the use of technical 
preparations containing Atrazine exclusively 
in maize, total prohibition of Atrazine 
herbicide use on water protection areas, the 
limitation of the rates to 1 kg/ha per year, the 
use of alternative preparations for which there 
are no protection limits. 

 
 
 
 
 
 
 
 
 
 
 

References  
 
1. Cozma Antoanela, Alexa Ersilia, A. Lăzureanu, 

Drăgunescu Anca,  Researches concerning the 
ground water contamination with nitrogen 
compounds, pesticides and heavy metalls in the 
limitroph Timisoara area, Proceedings of 
XXXXIXth , Scientific Conference organised by 
Faculty of Agriculture 19th-20th  of October 2006, 
Iaşi -Romania, pag. 113 -118 

2. Cozma Antoanela, Lazureanu A., Alexa Ersilia, 
Study regarding the waste of pesticides and 
nitrogen compounds from the ground water taken 
in the Sag-Parta area, Scientific Researches, IX,  
Ed. Agroprint Timisoara, p.153-158, 2005; 

3. Cozma Antoanela, Cercetari privind contaminarea 
apei freatice de suprafata si adancime cu deseuri 
provenite de la deponeul de reziduuri menajere 
Sag-Parta, judetul Timis, teza de doctorat, 
USAMVB Timisoara, 2007 

4. Cuc Liana, Cercetari privind contaminarea apei 
freatice de suprafata si adancime cu compusi cu 
azot si pesticide in judetul Timis, teza de doctorat, 
USAMVB Timisoara, 2002 

5. Vlăescu Dana, Monitorizarea contaminarii apelor 
freatice de adancime si suprafata din zona 
inundabila a judetuluiTimis, teza de doctorat, 
USAMVB.Timisoara, 2008 

6. ∗*∗ Metode de referinţă pentru măsurarea 
parametrilor apelor de suprafaţă, Monitorul 
Oficial al României, 130/19 februarie, 2002 

7. ∗*∗ Legea 311  amendarea Legii 458/2002 privind 
calitatea apei potabile, 2004 

8. ∗*∗ Legea 458 Legea privind calitatea apei 
potabile, 2002 
 


