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Abstract       Mehedinţi County is situated in the south – west part of 
Romania, with a surface of 4933 km

2
 – 2.1%. The total population is 332000 

from which 49% live in cities. Nature gave Mehedinţi County, part of the 
grandiose Carpathian – Danubian – Pontus edifice, features that are found all 
around our beautiful country.   
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According to Law OUG.1146/2002 there are 5 classes 

of surface water quality.  

The studied indicators of mineralization were: 

conductivity, total salts, alkalinity, hardness, chlorides, 

sulphates, bicarbonate, calcium, magnesium, sodium, 

potassium, ammonium, nitrates, nitrites, 

orthophosphates, and total phosphorus. (3). 

Nitrates (NO3
-
) are a problem if above limits in 

drinking water. They are natural components of the soil 

and come from the mineralization of nitrogenous 

organic substances of vegetal and animal origin. 

Mineralization of nitrogen is possible due to the micro 

organisms in the soil. Plant roots absorb part of the 

nitrates and serve as raw material for the  (2). 
 

Biological Material and Method 
 

Regarding surface waters the scientists used the STAS 

5667–6/1997 collecting method that has the following 

characteristics (aspect, collected volume, collecting 

recipient): glass recipient (2l), polyethylene recipient 

(1l), Winkler bottles for oxygen and biochemical 

oxygen consume at every 5 days (100 ml).  

 

Results and Discussions 
 

Presentation and interpretation of results 

during 2006- on water river quality Danube-Buzias 

and Danube – Pristol 

  

Table 1 

Control section Danube – Bazias 2006, km 1071, Romania 

Values of studied chemical parameters from water samples Danube-Buzias, months of 2006 
STUDIED PARAMETERS MONTHS OF THE YEAR 

JANUARY     MARCH   MAY  JULY SEPTEMBER NOVEMBER 

CCO-Mn mg O2/l 4,43 3,76 3,36 2,09 3,16 3,34 

CCO-Cr mg O2/l 12,58 11,42 8,92 7,64 10,73 10,15 

Hardness  mev/l  5,26 3,91 3,60 3,88 3,90 4,21 

Chlorides   Cl- mg/l 24,03 23,79 16,72 18,70 18,85 26,04 

Sulphates SO4
2- mg/l 

93,50 45,83 38,83 44,98 41,20 57,17 

Bicarbonates   HCO3
 mg/l 231,8 197,2 185,0 187,1 195,2 197,2 

Calcium  Ca2+mg/l 63,15 42,75 48,63 56,34 57,67 57,93 

Magnesium   Mg2+ mg/l 25,22 21,50 14,23 11,96 11,64 15,20 

Sodium   Na+ mg/l 

27 22 16 16 16 22 

Potassium   K+ mg/l 3 2,67 2,67 2,33 3 3 

Ammonium NH+
4mg/l 0,261 0,178 0,263 0,131 0,507 0,606 

Nitrites  NO-
2 mg/l  0,027 0,03 0,023 0,014 0,025 0,017 

Nitrates NO-
3 mg/l  1,285 0,791 0,602 1,105 1,778 1,672 

Orthophosphates PO4 mg/l  0,018 0,090 0,017 0,029 0,120 0 

Phosphorus tot. P mg/l 0,071 0,15 0,050 0,063 0,230 0 
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According to Law OUG.1146/2002 there are 5 

classes of surface water quality.  

The chemical parameters studied in the water 

samples from the Danube, Bazias Section were: 

physico-chemical indicators, indicators of oxygen 

regime, indicators of mineralization, biogenic 

elements, indicators of specific pollution 

microbiological indicators. 

The studied indicators of mineralization were: 

conductivity, total salts, alkalinity, hardness, chlorides, 

sulphates, bicarbonate, calcium, magnesium, sodium, 

potassium, ammonium, nitrates, nitrites, 

orthophosphates, and total phosphorus. 

Chemical consumption of oxygen (KMnO4) 

CCO-Mn mgO2/l recorded in the waters of Baziaş were 

classified in the quality class I (below 5 mg/l) 

registering the following values: 4.43 mg / l (January), 

3.76 mg / l (March), 3.36 mg / l (May), 2.09 mg / l 

(July), 3.16 (September) and 3.34 (November). 

Chemical consumption of oxygen (K2 Cr2 O7) 

CCO-Cr mgO2/l falls in the I Class quality for rivers. 

The highest value was recorded in 2006, in January 

(12.58 mg/l) and lowest in July (7.64 mg / l). 

Total hardness, according to Law 458 must be at 

least of 5 mev/l, and water samples from 2006, from 

Baziaş record, except January (5,26 mev/l), values 

below the minimum value (5 mev/l)  

The chlorides content in water samples in 2006, 

in Baziaş area frames Class I, the determined values 

being: 24.03 mg/l (January), 23.79 mg/l (March), 16.72 

mg/l ( May), 18.70 mg/l (July), 18.85 mg/l 

(September) and 26.04 mg/l (November)  

The concentrations of Sulfates SO4
2-

 recorded in 

water samples fall within quality class I level in all 

studied months of 2006: 93.50 mg/l (January), 45.83 

mg/l (March), 38.83 mg/l (May), 44.98 mg/l (July), 

41.20 mg/l (September) and 57.17 mg/l (November). 

Calcium  Ca2
+
  determined in January (63.15 

mg/l), in other months recording the following values: 

42.75 mg/l (March), 48.63 mg/l (May), 56.34 mg/l 

(July), 57.67 mg/l (September) and 57.93 mg/l 

(November), and also correspond to quality class I 

have which is scheduled at the maximum level of 75 

mg / l.    

For Magnesium Mg
2+

 there was set a maximum 

level of 100 mg/l, the values measured in studied water 

samples did not exceed this level, the highest values 

being recorded in January (25.22 mg/l) and March 

(21.50 mg/l) and lowest in July (11.96 mg/l) and 

September (11.64 mg/l). 

The maximum permissible limit for Sodium Na
+ 

is 50 mg/l (II class) values measured in water samples 

from Baziaş, 2006, in all studied months did not 

exceed this value, in May, July, September there were 

recorded 16 mg/l in March and November 22 mg/l, and 

the highest value in January (27 mg/l) (table 7.11.). 

Water framing during this period being quality class II. 

About nitrogen compounds (Ammonium NH
+

4, 

Nitrites NO
-
2, Nitrates NO

-
3) the maximum admitted 

limits regulated by law OUG.1146/2002 Permissible 

limit values for water quality classification of surface 

waters in relation to general indicators, for water 

samples from the quality class III are: NH
+

4 -0,6 mg/l, 

NO
-
2 – 0,12 mg/l, NO

-
3 –  6 mg/l.  

Ammonium concentrations from water samples 

from Baziaş, 2006, had the highest value in November 

(0.606 mg/l), and the lowest in July (0.131 mg/l), 

being contained in quality class III. 

The content of nitrites did not exceed the value 

of 0.12 mg/l framed in quality class III, the 

concentrations ranging from 0.014 mg/l (July) to 0.027 

mg/l (January). 

Values of nitrates content were classified in the 

II class, not exceeding the value of 3 mg/l, thus the 

highest content was recorded in September (1.778 

mg/l) and the lowest in May (0.791 mg/l). 

The orthophosphates (P-PO4³‾) determined in 

water samples from 2006 did not exceed the 

permissible level of 0.2 mg/l, the highest content was 

recorded in September0.120 mg/l and the lowest 

content in November 0 mg/l. 

The total phosphorus (P) has the maximum 

permissible limit of 0.4 mg/l, it has not been exceeded 

in any of the months monitored in 2006, the highest 

value recorded in the month 0.230 mg/l and lowest in 

November 0 mg/l. Based on these values we can frame 

the water course Danube-Bazias, in 2006, in quality 

class I.  

The petroleum products from refinery processes 

are important agents of pollution of surface waters and 

groundwater, imprinting water and fish meat an 

unpleasant taste and odour. Waste water containing oil 

are sources of oil pollution in the Black Sea, especially 

in coastal area.  

The harmful action of oil and petroleum 

products can occur either mechanically, because of the 

film covering the bodies, preventing breathing and 

other physiological processes, either because of their 

toxicity (http://www.iatp.md/tnbuletin/interest.htm). 

On the water course segment analyzed, in 2006, 

the petroleum substances content corresponded to a 

classification in class quality with values below 25 

micrograms / l.  

Phenols which are present in waste oil exerts a 

deleterious action on the water basins by: the 

consumption of dissolved oxygen in water; imprinting 

a characteristic taste and smell on water, especially 

when it is treated with chlorine and when is forming 

chlorophenols; imprint a specific taste and smell to fish 

meat even at very low concentrations; repelling or 

killing of aquatic wildlife. Phenol content did not 

exceed the concentration of 2 micrograms / l, 

corresponding to the classification of surface water 

quality Class I. 

Iron and manganese content of surface water 

from the analyzed course of the Danube frames the 

water in quality class I. 
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Regarding the content of copper and zinc it is 

between 3-4 mg / l, for copper and between 5-8 mg / l 

for Zn, corresponding to the III quality category. The 

Fe content of the analyzed samples is low, 

corresponding to quality class I.  

In terms of physical and chemical evolution 

parameters according to seasons, there is an increase in 

nitrogen content, anions (chloride, sulphate) and 

cations (calcium, magnesium, sodium and potassium) 

in the autumn (September, November) and winter 

(January) under conditions of high precipitation 

variations that are responsible for chemicals leaching 

from the soil and vegetation into the groundwater and 

surface layer. 

 

 
Table 2 

Control section Danube – Pristol, 2006, km 836,7, Romania  

Medium values of studied chemical parameters from water samples Danube- Pristol, months of 2006 
STUDIED 

PARAMETERS  

MONTHS OF THE YEAR 

JANUARY      MARCH    MAY   JULY SEPTEMBER NOVEMBER 

CCO-Mn mg O2/l 3,00 3,44 2,71 2,95 2,19 3.00 

CCO-Cr mg O2/l 11,77 9,76 9,67 9,76 9,43 9,.91 

Hardness  mev/l 4,25 4,05 3,63 3,86 3,95 4.46 

Chlorides  Cl- mg/l 22,59 22,94 16,28 18,25 18,84 31.57 

Suphates SO4
2- mg/l 

42,67 48,13 37,64 45,51 51,97 47.73 

Bicarbonates   

HCO3
- mg/l 223,7 205,4 193,2 185,0 185,0 219.6 

Calcium  Ca2+mg/l 57,21 52,37 52,37 49,95 50,32 55.68 

Magnesium  Mg2+ 

mg/l 
16,81 17,46 12,29 15,20 16,49 19.40 

Sodium   Na+ mg/l 
22,3 22 17,7 17,7 18 25 

Potassium  K+ mg/l 3 3 2,3 2,3 2,33 4 

Ammonium NH+
4 

mg/l 
0,328 0,175 0,163 0,121 0,065 0.116 

Nitrites  NO-
2 mg/l 0,015 0,017 0,015 0,015 0,014 0.022 

Nitrates NO-
3 mg/l 1,627 1,291 1,054 1,191 0,994 1.212 

Orthophosphates 

PO4 mg/l 
0,197 0,090 0,180 0,026 0,078 0.026 

Phosphorus tot. P 

mg/l 
0,280 0,187 0,180 0,070 0,1 0.059 

 

The chemical parameters studied in the water 

samples from the Danube, Pristol Section, year 2006, 

were: quality indicators, physico-chemical indicators, 

indicators of oxygen regime, indicators of 

mineralization, biogenic elements, indicators of 

specific pollution microbiological indicators.  

Ph fall within normal levels, mostly neutral, a 

slight increase in pH is recorded in the warmer months, 

May, July exceeded the value of 8.5 pH will affect the 

degree of toxicity of many dissolved compounds. 

Chemical consumption of oxygen CCO-Mn 

mgO2/l in samples from Pristol area, 2006 recorded the 

following values: 3.00 mg/l (January), 3.00 mg/l 

(March), 2.71 mg/l (May ), 2.95 mg/l (July), 2.19 

(September) and 3.34 (November), framing the 

analyzed water course, from this point of view,  into 

quality class I. 

The highest value of chemical consumption of 

oxygen (K2 Cr2 O7) CCO-Cr mgO2/l was recorded in 

January (11.77 mg/l) and the lowest in September 

(9.43 mg/l). Based on these values we can consider the 

surface water from Danube-Pristol area in I quality 

category at the limit of 10 mg/l which represent the 

passing to quality class II. 

Total hardness of water is very low, the 

minimum permissible value is 5 German degrees and 

the water samples in 2006, from Pristol locality, record 

in all studied months values below this value, which is 

between (3.63 German degrees mev/l) in May and 4.46 

German degrees in November. Increased groundwater 

hardness, respectively of the ion content of Ca and Mg, 

determines the limitation of the use capacity of that 

water in domestic or industrial purposes. 

The values of chlorides determined in water 

samples from the Pristol area 2006, frame in the 

values: 22.59 mg/l (January), 22.94 mg/l (March), 

16.28 mg/l (May), 18,25 mg/l (July), 18.84 mg/l 

(September) and 31.57 mg/l (November). Higher 

values are registered in the cold months of the year 

(November). The values below 50 mg/l confer the 

surface water quality class I from the point of view of 

chloride. 

The registered concentrations of Sulfates SO4
2- 

in the studied water samples, the months of 2006, 

registering: 42.67 mg/l (January), 48.13 mg/l (March), 

37.64 mg/l (May), 45,51 mg/l (July), 51.97 mg/l 

(September) and 47.73 mg/l (November). The values 

below 80 mg/l of sulphates meet the quality class I of 

surface water. 

The highest value of calcium in water samples 

in 2006, the Pristol area, was determined in the cold 

months of the year, in January (57.21 mg/l) and in 
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November (55.68 mg/l), in other months recording the 

following values: 52.37 mg/l (March), 52.37 mg/l 

(May), 49.95 mg/l (July) and 50.32 mg/l (September). 

The registered values are below 75 mg/l, so the 

analyzed water meets quality class I. 

The highest value of Magnesium Mg
2+

 content 

was recorded in 2006, in the samples from Pristol area, 

in November (19.40 mg/l) and the lowest in May 

(12.29 mg/l), the other values recorded were: 16.81 

mg/l (January), 17.46 mg/l (March), July (15.20 mg/l) 

and 16.49 mg/l (September). 

 The Na
+ 

concentrations determined in the 

water samples, recorded the following value: in May, 

July, there were recorded 17.7 mg/l in January and 

March 22.3 mg/l respectively 22 mg/l, the highest 

value was determined in November, 25 mg/l.  

The values listed above indicators (consumption 

of oxygen and general ions frame the water samples 

from Pristol area, 2006, in quality class I of surface 

water. 

 Biogenic indicators determined in the water 

samples from the Pristol area were: ammonium NH
+

4, 

nitrite NO
-
2, nitrate NO

-
3, orthophosphate PO4, 

phosphorus tot P. 

The ammonium concentrations from the water 

samples from Pristol, 2006, did not exceed the value of 

(NH
+

4 -0,6 mg/l), in none of the monitored months, the 

highest value was recorded in January (0.328 mg/l), 

and lowest in September (0.065 mg/l), and from this 

point of view of water samples it is framed in quality 

class III. 

The content of nitrites did not exceed the value 

of 0.06 mg/l in any of the samples analyzed in Pristol 

since 2006, concentrations were between 0.014 mg/l 

(September) and 0.022 mg/l (November), classifying in 

terms of this parameter, the water samples in the 

quality class II. 

The nitrate biogen indicator, had values that did 

not exceed 3 mg/l, thus the highest content was 

recorded in January (1.627 mg/l), and lowest in 

September (0.994 mg/l) framing from this point of 

view of the water samples from Pristol area, 2006, in 

quality class II. 

The Orthophosphate PO4 determined in the 

water samples taken from the Pristol area did not 

reached the threshold of 0.2 mg/l, the lowest value 

being recorded in November and July (0.026 mg/l) and 

highest in January 0.197 mg/l. 

The total phosphorus should not exceed the 

value of 0.4 mg/l, as required by the law. The values 

obtained of total phosphorus in the tests determined in 

the samples from Pristol do not exceed the permissible 

value in any of the monitored months, the largest value 

was determined in January 0.280 mg/l, and lowest in 

November 0059 mg/l. The framing from this point of 

view of analyzed water corresponds to class quality I 

water. 

 With respect to specific indicators of pollution 

in the Danube course in the analyzed points, the 

following parameters were determined: the content in 

phenols, oil substances, anionic detergent active, iron, 

manganese and in some cases heavy metals as lead, 

mercury and cadmium. 

 The phenol content did not exceed the 

threshold of 2 micrograms / l, and the petroleum 

substances were below 25 micrograms / l, which 

corresponds to a higher quality class I.  

 In terms of the levels of iron, manganese and 

heavy metals, the analyzed water course meets quality 

class I. 

The microbiological analysis given by the total 

coliforms content, faecal and faecal streptococci, 

frames the analyzed water in III quality category (2733 

coli/100ml total coliforms, 240 coli/100 ml faecal 

coliforms, 54 coli/100 ml faecal streptococci). 

 

Conclusions 
 

In terms of physical and chemical evolution 

parameters according to seasons, there is an increase in 

nitrogen content, anions (chloride, sulphate) and 

cations (calcium, magnesium, sodium and potassium) 

in the autumn (September, November) and winter 

(January) under conditions of high precipitation 

variations that are responsible for chemicals leaching 

from the soil and vegetation into the groundwater and 

surface layer. 

 

References  

 
1.Alexa Ersilia, A Lazureanu, S Alda, M Negrea, 

O.Iordanescu, 2008, Researches regarding extractable 

Glyphosate residues from different soils, 

Communications In Agricultural And Applied 

Biological Sciences, Ghent University, Vol 73(4) 667-

974 ISSN 1379-1176, pag. 861 – 870.  

2.Alexa Ersilia, A. Lazureanu, S. Alda, M. Negrea, A. 

Bulmaga, 2008.,Extraction and identification of the 

herbicide glyphosate from natural water with different 

characteristics, The 51th Scientific Conference, 

Lucrări Ştiinţifice – vol.49, Seria Agronomie, Iasi, 

ISSN 1454-7414, pag. 45,  

3.Alexa Ersilia, Häfner Manfred, Lazureanu Aurel, 

Negrea Monica, 2008, Researches regarding the HPLC 

and GC determination of glyphosate and 

aminomethylphosphonic acid (AMPA) in water 

samples, 43rd and 3rd International Symposium on 

Agriculture,Croatia, pag. 100-105, ISBN 978-953-

6135-67-7,  

***White G., 1972,  Dezinfection des eaux potables-

Handbook of Chlorination, Van Nostrand reinhold, 

New York, 18. 

***Xanthopoulos C., Hahm H. 1995, - European 

Water Pollution Control, vol. 5,2,. 

 

 


