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Abstract       Two third of the earth surface is covered by water. With a 
continuous growing population there is an increased  presure on existing 
water resources.  As a direct consequence oceans, rivers and other water 
resources are practicly sufocated by human activities with major 
consequences on their quality. Water pollution is a a problem of humanity 
which appeared early in the history. Before the 19th Century Industrial 
Revolution there was a nice harmony between man and nature. How bad is 
it? Acording to the latest estimations the chemical pollution threathens the live 
on earth. Every ocean and every continent from tropics to the pols is 
contaminated. Our work intented to asses the level of nitrate contamination in 
the surface waters in 7 localities (Gradinari, Forotic, Ciudanovita, Oravita, 
Comoraste, Calina, Racasdia,) from Caras-Severin County. The 
investivations took place along three years (2005-2008). Our results show a 
large variation of nitrates concentration and a positive correlation between 
analized location, rain regime and antropic activity.   
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Water is an important factor in maintaining 
the ecological equilibrium and disrupting this balance 
by pollution is major and actual problem causing 
diverse effects on human health. The phenomena of 
water pollution can be defined by an alteration of the 
physical, chemical and biological properties which are 
determined directly or indirectly by human actions. As 
a result of pollution waters can be no longer used 
properly in all normal human activities. Modification 
of quantitative and qualitative features of natural 
waters dose not means necessarily pollution. The 
pollution as phenomenon, appears only when the 
changes the waters composition restricts their use and 
threatens human health [3]. The effects of pollution on 
water recourses are often complex and diverse, 
depending on the nature of pollution and concentration 
of the polluting agents.  

 Pollution is spread world wide and especially 
can be seen at the level of earth population health, 
biodiversity of different ecosystems and their balance 
and in many other biological systems, threatening even 
their existence [1]. In these context measures that will 
lead to efficient environment protection are stringent 
and urgent. The surface waters represent the main 
recourses of liquid water. They form the 
hydrographical network, without the geographical 
landscape will be impossible to imagine to most of us. 
Morphologically speaking this network appears like a 

vascular system of earth and in most aspects this is 
what they are.  
 The meteoric rains bring into the atmosphere 
lots of natural gases or those that are formed as a direct 
result of pollution, dust, radioactive particles, particles 
that are engaged and moved on the soil like leafs, gras, 
or other vegetable materials in all levels of 
biodegradation, bacteria, insecticides, soluble organic 
compounds from the decomposing vegetation and 
many others. Water quality is influenced by natural and 
antropical factors. The antropical factors appear as a 
result of accidental antropical pollution followed by a 
discontinuous discarding of the used waters, which 
lead to a variation of the polluting agents concentration 
that finally is very hard to endure by the water 
organisms. The problems raised by water pollution can 
be overcome through employing adequate treatments 
that will finally ensure proper water quality. 
 
Methods used for analysis 

 
The selected localities are placed in the west 

part of the Caras-Severin County. The samples were 
collected from private village’s fountains. To be able to 
analyze the nitrate contamination level of the surface 
waters we choose seven points for sampling at lower 
depths (7-12 m). We collected samples from each 
selected location, for each semester per year [4,5]. The 
content of nitrates was determined by the colouring 
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method using the AQUA MERCK rapid test with a SQ 
118 spectrophotometer at 515 nm. 

We used specific the SPECTROQUANT 
NITRAT 14773 test from AquaMerck. The 
quantification is based on a colour reaction which is 
obtained by nitrate reaction in the presence of 
concentrated sulphuric acid with Nitrospectral, 
resulting in the formation of a component with intense 
red colour [6].   
 
Results and Discussions  
 
General aspects concerning the sampling points.  In 
the Gradinari locality the collecting point consists of a 
fountain located in the center of the village, at 8 m 
depth; the families near by use the water for their own 
use. In the Forotic locality the sampling points consists 
of private fountain, at 12 m depth; the family uses the 
water for all needs. In the Ciudanovita locality the 
sampling point consists of a brook located at 2 km 
from the uranium exploitation, the locals near by use 
the water for daily needs.  In the Oravita location we 
collected samples from a private fountain located near 
by animal shelter, at 7 m depth; the water is used for 
drinking. In the Comoraste locality the sampling point 
consists of a fountain located at 100 m of the village 
school, at 9m depth; the water is used by children and 
locals for drinking (fig.1). In the Calina locality the 
sampling point consists of a private fountain, at 8 m 
depth; the water is used as drinking water. In the 
Racasdia locality the sampling point consists of a 
private fountain, at 7 m depth; the water is used by the 
family for all needs. 

Results concerning the nitrate content in 
the surface waters. Practically we can say that there is 
no natural environment which will not include nitric 
compounds of nitrogen. In the atmosphere the 
dominant element is nitrogen and up to 78% is found 
as free nitrogen. This is the initial source from which 
all nitrogen compounds are formed including the 
nitrate ones. Nitrates are natural components of soil, 
emerged from mineralization process of vegetal and 
animal organic compounds [2]. The nitrogen 
mineralization is mainly done by the soil 
microorganisms. Part of the nitrates is absorbed in the 
plant roots and becomes the basis for synthesis of 
protein and other nitrogen compounds. Meanwhile 
another part of the mineralized nitrogen is drawn by 
the surface waters into rivers, lakes or underground 
waters.  

The 2005-2006 year was characterized by 
heavy rains which in some places in the Caras-Severin 
County lead to flooding. In Gradinari location the 
maximum admissible dose (LMA-50mg/l) was 
overstepped 3 to 4 times, in all analysed semester.  The 
registered values varied form 138,1 mg/l in October to 
194,2 mg/l in May. In the Forotic and Racasdia 
localities the nitrate content overstepped the maximum 
admissible dose (LMA-50mg/l), 83.4 mg/l and 57.9 

mg/l respectively (fig.2). The high level of rains in the 
analysed periods of time is one of the principal causes 
for nitrates accumulation.  In April and May the falling 
rains were abundant (226.4 l/mp and 149 l/mp 
respectively, table 1) and we see a direct correlation 
between rains level and nitrate content in the surface 
waters. 
 In the 2006-2007 year  in Gradinari locality 
we see same pattern of high nitrate values. The 
registered values varied form 121 mg/l in December to 
194,2 mg/l in May.  In Racasdia locality we see values 
that rich the maximum admissible dose, 50,1 mg/l and 
in the Forotic locality the nitrate content exceeds the 
admissible dose, 63.2mg/l (fig. 3). As well as in the 
anterior year of study, in this year we can see that the 
intense rains regime (July, 208 l/mp) has a direct 
influence on the nitrate accumulation.  
 In 2007-2008, again in the Gradinari locality 
the maximum admissible dose is overstepped with 
value varying form 103.3 and 132.2 mg/l respectively. 
In all remaining location analysed the nitrate content 
was high but in none of these points the maximum 
admissible dose was not overstepped (fig. 4). We also 
see that the rains regime was lower. This is another 
indication that a positive correlation exists between the 
rains regime and nitrate content in the surface waters. 
 The prelevation point at Gradinari is closely 
placed near a husbandry nursery, which is not fulfilling 
the entire legal and normal conditions for exploitation. 
The high level of nitrate present in the surface waters at 
this point is mainly due to the used waters form the 
nursery that are disposed into the village brook which 
further goes into the Caras river. The contaminated 
water infiltrates into the soil and form there in other 
water sources. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. Sample collecting point at Comoraste location 
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         Tabelul 1. 
Temperatures and precipitations registered in Caraş-Severin County in 2005 [7] 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig. 2 Representation of nitrate content in the samples collected form surface waters in 2005-2006 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

Fig.3. Representation of nitrate content in the samples collected form surface waters in 2006-2007 

Month Air temperature 
average (°C) 

Rains regime 
 ( l/mp) 

Ianuarie 0,4 58,4 
Februarie -2,2 85,0 

Martie 3,6 49,6 
Aprilie 11,2 226,4 

Mai 15,9 149,0 
Iunie 18,2 84,0 
Iulie 18,9 71,4 

August 19,4 164,9 
Septembrie 17,9 36 
Octombrie 11,9 104,8 
Noiembrie 6,1 37,4 
Decembrie 

 
2,1 122,7 
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Fig. 4. Representation of nitrate content in the samples collected form surface waters in 2007-2008 
 
Conclusions 
 
1. The Caraş-Severin County is characterized by a very 
well represented hydrographic network, which on one 
side ensures a good collection of waters from rainfalls 
and on the other side continuous supply of the inner 
water resources, leading to an adequate hydrostatic 
regime that fits to the geomorphological and geological 
landscape conditions; 
2. The time period taken into studies is characterized 
by normal climate conditions (temperatures and rains) 
with a plus of rainfalls registered in 2006.  We can 
conclude that the rain regime did not had major 
influence on the hydrostatic regime, with the exception 
of 2006 when were registered major; 
3. Our research during three years of studies we 
observed correlations between rain quantities and 
waters surface pollution. In 2006 the rainfalls were 
above the average of 2007 and 2008 with a direct effect 
on the ammonium, nitrate and nitrites accumulation;  
4. The highest nitrate values were registered in the 
Gradinari locality in 2006 with a 216 mg/l, which 
oversteps the maximum admissible dose. This high 
level of pollution is due to husbandry exploitation near 
by (200 m). 
5. In the Gradinari-Forotic-Racasdia the surface waters 
are characterized by a higher content of nitrate, 4 time 
over the admissible dose, and as a direct consequence 
they cant be utilised as a drinking water source without 
a corresponding treatment.  

We can recommend the followings: 
i. Taken into account the overstepped values for nitrate 
content we recommend a continuous monitoring of the 
inner waters in the already established points as well as 
evaluation of other location that can be included in the 
monitoring programs. 

ii. For using the water resources for drinking and for 
personal use in the selected areas, the local authorities 
must be informed before any action;  
iii. The channel system and cleaning stations form the 
analyzed location are necessary to be build; 
iii. Reduction of excessive use pesticide in the 
agriculture specific to the area; 
iv. Utilization of specific prevention methods and use 
of biological technology in agriculture practice. 
v. is necessary to impose adequate distances of the 
husbandry exploitations form the water sources; 
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