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Summary 

 
Water quality protection is an important part of environmental protection measures. 

The worldwide community task is to increase the political reaction to the ecological damage 
and social disintegration issues, before these phenomena become irreversible. The 
researches in the present paper aim to monitor underground water quality in Arges County. 
In this purpose there were harvested 72 water samples from 10 localities. From the above 
samples the following physical - chemical indicators were established: pH, oxygen chemical 
consumption (CCO-Mn and CCO-Cr), fixed total residue, chlorides (Cl-), sulphates (SO4

2-), 
ammonium (NH4), nitrites (NO2

-), nitrates (NO3
-), nickel (Ni), Cu (copper), chromium (Cr) and 

zinc (Zn). 
The methods used for assessment and results interpretation are those provided by 

Law 311/2004 regarding drinking water quality. 
The researches led to the following conclusions: 

- chemical oxygen consumption (CCO-Cr) established by potassium dichromate method 
reveals values over the admitted limits by 1.16 - 9.91 times in most of the samples, except 
the ones from Falfani and Barla localities; 

- the water samples from Poiana Lacului are the most polluted, showing values over the 
admitted limits provided by Law 311/2004 for CCO-Cr, CCO-Mn, chlorides, zinc and nickel 
parameters; 

- the Cu and Cr concentrations are within the admitted limits in all samples harvested; 
- the Zn exceed the admitted limits by 2.2 - 67 times in most of the samples; 
- the least polluted underground water are those from Cocu, Vedea, Barla and Falfani. 

 Key words: underground water, quality, Arges County 
 
Within the natural ecosystem, the water has several functions with an 

essential role both in maintaining the natural equilibrium and human society 
development. Water quality protection is part of environment protection measures 
and has as main aim to keep and even to improve the quality parameters. 

Considering the above, we should focus on the most important 
environment protection sources (including water).  

For several decades, mankind considered more and more the issues 
generated following its interactions with the environment. 
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The most pressing task to deal with at global level is to accelerate the 
international political reaction to the ecologic damage and social disintegration 
issues, before these phenomena become irreversible. 
 

Materials and methods 
 

Water infrastructure expansion and updating represent a high priority for 
2007 – 2013 in the 6 main lines of the Sectorial Operational Program for 
Environmental Infrastructure. Within this program, in the present study we aimed to 
analyze the underground waters from an area of influence of SCN-FCN Pitesti. 

The quality of the underground waters from Arges County was established 
based on water samples collected from ten points, as follows: Cocu, Bahana, 
Falfani, Vedea, Topoloveni, Merisaru, Mosoaia, Caldararu, Barla, Poiana Lacului. 

From these samples there were assessed the folowing indicators: pH, 
oxygen chemical consumption (CCO-Mn and CCO-Cr), fixed total residue, 
chlorides (Cl-), sulphates (SO4

2-), ammonium (NH4), nitrites (NO2
-), nitrates (NO3

-), 
nickel (Ni), Cu (copper), chromium (Cr) and zinc (Zn). 

The methods used for assessment and results interpretation are those 
provided by Law 311/2004 regarding drinking water quality. 
 

Results and discussions 
 

The obtained result following the assessment of samples harvested from 
10 localities from Argeş County, within the area of influence of SCN-FCN Piteşti are 
shown in 2 tables. 

 
Table 1 

Average values of water chemical parameters - Arges County (pH, CCO-Mn, 
CCO-Cr, fixed total residue, chlorides and sulphates) 

Assessed indicators No. of 
samples 

Sampling point 
pH CCO-Mn 

(mg/l) 
CCO-Cr 
(mg/l) 

Fixed residue 
(mg/l) 

Cl- 
(mg/l) 

SO4
2- 

(mg/l) 

5 Cocu 8.30 5.03 13.08 257.6 156.6 40.39 
5 Bahana 8.27 7.81 20.34 352.6 178.88 27.38 
4 Falfani 7.56 4,0 4.5 420.0 67.42 25.42 
11 Vedea 7.59 2.22 5.78 396.6 181.54 27.78 
5 Topoloveni 7.68 3.78 8.51 690.0 53.24 38.28 
10 Merisani 7.48 4.48 11.89 430.3 70.87 29.92 
8 Mosoaia 7.49 3.21 6.72 547.1 159.27 7.69 
10 Caldararu 7.41 8.57 49.56 1245 136.2 46.66 
10 Barla 7.18 1.93 4.30 449.3 85.27 26.52 
4 Poiana Lacului 7.80 11.84 31.16 700 258.25 28.52 
Max. admitted limits according 
the Law 311/2004 

6.5-
6.9 

5 5 100-800 250 250 
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Table 2 
Average values of water chemical parameters - Arges County (NH4

+
, NO2

-
, 

NO3
-
, Ni, Cu, Cr, Zn) 

Assessed indicators No. of 
samples 

Sampling point 
NH4

+ 

(mg/l) 
NO2

- 
(mg/l) 

NO3
- 

 (mg/l) 
Ni 

(mg/l) 
Cu 

(mg/l) 
Cr 

(mg/l) 
Zn 

(mg/l) 

5 Cocu 0 0 0 0 0.009 0 0.011 
5 Bahana 0 0 0 0 0.015 0 0.0045 
4 Falfani 0.58 0.128 44.39 0 0 0 0 
11 Vedea 0 0 0 0 0 0.001 0.0418 
5 Topoloveni 0 0 0 0.012 0.012 0 0.072 
10 Merisani 0 0 0 0.002 0.001 0 0 
8 Mosoaia 0 0 0 0.003 0.003 0.014 0.335 
10 Caldararu 0 0.31 5.2 0.008 0.010 0.010 0.205 
10 Barla 0 0 0 0 0.018 0.010 0.105 
4 Poiana Lacului 0.158 0.013 3.69 0.25 0.0417 0.003 0.033 
Max. admitted limits according 
the Law 311/2004 

0.5 0.5 50 0.02 0.1 0.05 0.005 

 
The number of samples harvested is different, depending on the harvesting 

location, as it can be noticed from the tables showing the average values of the 
assessed indicators. 

Analyzing the obtained results there can be noticed the following: 
- Water pH from all samples is within the admitted limits according Law 

311/2004, respectively between 6.5 and 9.5. Water reaction influences physical – 
chemical and biological processes; it also has an influence on the toxicity degree of 
some compounds. Therefore, a pH under 6.5 leads to a higher toxicity of metals 
and nitrites from water, while a pH higher than 9.5 increases ammonia toxicity. 

- Regarding the oxygen chemical consumption (CCO-Mn), there were 
recorded exceedings for the samples collected from Bahana point by 1.56 times; 
for the ones collected from Caldararu point by 1.71 times and by 2.37 times for the 
samples collected from Poiana Lacului point. Following the assessment for 
revealing the oxygen chemical consumption by using potassium dichromate 
method (CCO-Cr), there were recording exceeding in most of the samples, less in 
those collected from Falfani and Barla points. For the ones with exceeding, the 
values were: by 2.61 times in Cocu, by 4.06 times in Bahana, by approximatively 2 
times in Vedea, Topoloveni and Merisani, by 9.91 times in Caldararu and by 6.23 
times in Poiana Lacului. 

- Total fixed residue, according to the provisions of Law 311/2004 
concerning the drinking water quality, need to frame between 100 and 800 mg/dm3. 
Analyzing the data in table no. 1 could be noticed an exceeding of maximum 
admitted limit by 1.55 times in samples harvested from Caldararu, the other 
samples being within the admitted limits. A higher quantity of water fixed residue 
leads to the organoleptical and physical - chemical properties altering. 

- Chlorides are framed beneath the admitted limit of 250 mg/dm3 water in 
most of the samples, except the ones from Poiana Lacului, for which is registered 
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an exceeding by 1.03 times. 
- Sulphates registered no exceeding of maximum admitted limits in any 

sample; 
- In all 72 samples harvested from 10 points, ammonium (NH4

+) was 
detected in 2 points (Falfani and Poiana Lacului) and there was recorded an 
exceeding of admitted limit by 1.16 times in the samples harvested from Falfani. 

- Nitrates and nitrites recorded no exceeding of the admitted limits in any 
sample or sampling point. Nitrogen is an essential element for life, in water it 
records many chemical and biochemical processes, appearing as nitrite, nitrate, 
ammonium etc. The nitrates sources in water are natural (hydrometeor, cleaning the 
rocks and dust by burned vegetation, ammonium and nitrites nitrification, erosions 
of the nitrogen-rich soils) and antropical (rejection of waste water which contain 
nitrates, improper use of chemical fertilizer and organic fertilizer obtained from 
farms or domestic solid waste). The wastes have in composition urea and 
ammonium which convert to nitrate by the bacterial activity through nitrifying 
process. High concentrations of nitrates or nitrites in water may affect consumer 
health, resulting in methemoglobinemia in children, gastric cancer etc. 

- The water nickel quantities were beneath the admitted limits in most of the 
samples, except those from Poiana Lacului, where is recorded an exceeding by 
1.25 times. Nickel is a metal with toxic potential, it modifies the water taste (water 
become astringent and inducing emesis). The nickel salts in excess may induce 
allergies and even carcinoma; 

- Regarding copper and chrome, all the established values are beneath the 
admitted limits in all samples and sampling points; 

- The values revealed for zinc exceed the admitted limits of 0.005 mg/l 
provided by Law 311/2004 as follows: by 2.2 times in samples from Cocu, by 8.36 
times in those from Vedea, by 14.4 times in those from Topoloveni, by 67 times in 
those from Mosoaia, by 41 times in those from Caldararu, by 21 times in Barla 
drillings and by 6.6 times in those from Poiana Lacului.  

The causes of underground water pollution in Argeş County are 
represented by exfiltration from septic tank, untight sewers, soil and underground 
water infiltration of industrial waste water, irrigation waters and domestic waste 
deposits generating putrefaction compounds and a series of soluble chemical 
substances. 

 
Conclusions 

 
Chemical oxygen consumption (CCO-Cr) established by potassium 

dichromate method reveals values over the admitted limits by 1.16 - 9.91 times in 
most of the samples, except the ones from Falfani and Barla localities. 

The water samples from Poiana Lacului are the most polluted, showing 
values over the admitted limits provided by Law 311/2004 for CCO-Cr, CCO-Mn, 
chlorides, zinc and nickel parameters. 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLII (2), 2009, TIMIŞOARA 
 

 63  

The Cu and Cr concentrations are within the admitted limits in all samples 
harvested. 

The Zn exceeds the admitted limits by 2.2 - 67 times in most of the 
samples. 

The least polluted underground waters are those from Cocu, Vedea, Barla 
and Falfani. 
 

Recommendations 
 

In order to avoid environmental damage, the following measures need to 
be taken: 

1) Preventing and minimizing the industrial pollution of water by the economic 
agents in all county localities; 

2) The adequate management of the industrial and domestic waste in the area; 
3) Ecologization of the agriculture and the rational use of the lands; 
4) Media campaigns to promote for the general public the environmental 

protection issue. 
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