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Abstract         The environment consists of all natural factors and those created 
by human activities, which in close interaction, affecting the ecological balance 
determine the life conditions for humans, of the development of society. 
Ecological balance represents the report relatively stable created during the 
time between different groups of plants, animals and microorganisms, and their 
interaction with environmental conditions in which they live. Water samples 
from wells in the territory of Farms Birda, Gataia and Padureni. Methods of 
analysis used to determine the qualitative indicators of water samples from 
wells were: pH - ISO 10523-97, oxidisability - SR EN ISO 8467-01, Ammonium 
- SR ISO 7150/1-01, Nitrates - ISO 7890/1-98; Nitrites - ISO 6777-96, Total 
phosphorus - SR EN ISO 6878-05, Total nitrogen - ISO 10048-01, Phenol index 
- ISO 6439-01. Maximum permissible values for drinking water quality 
parameters according to Law 458/2002 on drinking water quality as amended 
by Law 311/2004 are: pH - 6.5 to 9.5 pH units; oxidisability: 5.0 mg 02 / l 
Ammonium: 0.50 mg / L, phosphate 50 mg / L, nitrate 0.50 mg/l. Water samples 
from the perimeter Farm Birda were taken in June and October 2009. PH 
values range between 7.1 and 7.8 units and falls within the parameters 
established by Law 458/2002. Nitrate content determined in samples taken in 
February 2009 was below the maximum admitted limit (50 mg/l), while the 
samples taken in October 2009, reached much higher values up to 20 mg/l. 
From the wells on the Padureni farm were taken water samples in February and 
May 2009. Water samples taken in February of wells P18 and P19, had a pH 
content of 6.9 pH units, framing in the maximum admitted limit according to 
legislation (6.5 to 9.5 pH units) Ammonium nitrate and nitrites content were 
within the limits and did not create negative effects on soil and crop plants. As 
regards nitrate in wells monitored in the range of Gataia Farm, values ranged 
between 0.25 - 5 mg/l, well below the MAL of 50 mg/L adopted by the Law 
458/2002 on drinking water quality. Nitrites values for all the samples were 
below the maximum value of 0.50 mg/l. 
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The environment is made up of natural and 

man-made factors which, in close interaction, impact 

the ecological balance thus determining human life and 

social development conditions. Ecological balance is a 

relatively stable ratio between different groups of 

plants, animals, and microorganisms as well as their 

interaction with environmental conditions. 

Water in nature is in permanent circuit. Thus, 

river water, sea water evaporates thus resulting in 

atmospheric water (water vapours in the air). It 

circulates on air currents until it reaches a colder area 

where they condense and fall on soil as meteoric water 

(rain, snow). Once on the soil, meteoric water crosses 

permeable layers until it reaches an impermeable layer 

where it forms a water table. If it falls on impermeable 

soil, it remains at the surface where, together with 

ground water from springs it makes up surface water. 

Water pollution sources can be grouped into 

two types of sources: organised and not organised 

sources. Organized sources are known and accepted 

and humans can take measures to protect them. Not 

organized sources are random, unknown sources and, 

as such, impossible to protect. Water from water 

tables is high quality since it is filtered through the soil, 

but is not available in large amounts and can only serve 

small communities; in addition, it has a low 

self-purifying ability. Ground water is used mainly by 

large communities. Since it has variable flows, it is 

recommended to use reservoir lakes where they collect 

water and where it is also subjected to self-purifying (it 

clears). The main pollutants of water are represented 
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by pathogens, by potentially toxic chemical substances, 

by radioactive substances, by different suspensions, etc. 

 

Material and Analysis Method 

 
Water samples from the drills at the Birda, 

Gataia and Pădureni farms, were taken in 2009, 

preserved and brought in special recipients to the 

laboratory of the National Institute for 

Research-Development in Industrial Ecology in 

Timişoara (Romania). 

The Commune of Pădureni is located in 

south-western Timiş County, 16 km from the city of 

Timişoara; Birda is located in south-western Timiş 

County, in the Timişului Plain, about 40 km from 

Timişoara; and the Commune Gătaia is 52 km from 

Timişoara. 

Analysis methods used to determine drill water 

sample quality indices were as follows: pH – SR ISO 

10523-97; oxidability – SR EN ISO 8467-01; ammonia 

– SR ISO 7150/1-01; nitrates – SR ISO 7890/1-98; 

nitrites – SR ISO 6777-96; total phosphorus – SR EN 

ISO 6878-05; total nitrogen – SR ISO 10048-01; 

phenol index – SR ISO 6439-0. 

Maximum admitted values for potable water 

quality according to the Law nr. 458/2002 on potable 

water quality modified and completed with Law nr. 

311/2004 are shown in Table 1. 

Table 1 

Maximum admitted values for potable water quality  

according to the Law nr. 458/2002 on potable water quality 

Nr. Parameter           UM   L458/2002 and L311/2004 

1 pH Units of pH 6.5-9.5 

2 Permanganate index mg 02/L 5.0 

3 Ammonia mg/L 0.50 

4 Nitrates  mg/L 50 

5 Nitrites  mg/L 0.50 

6 Total phosphorus mg/L - 

7 Total nitrogen mg/L - 

8 Phenol index mg/L - 

 

 

Results and Discussions 

 
In order to assess water quality on agricultural 

lands we monitored, in 2009, the farms at Birda, 

Pădureni, and Gătaia, sampling water from the existing 

drills. 

On the agricultural lands of the Birda Farm, 

we applied fertilisers on wheat, rye, maize, rape, and 

triticale crops, and on the pasture. The area on which we 

applied animal manure was 1,844.59 ha between 2009 

and 2010. The necessary amount of fertilisers was 

established depending on the crop. Part of the necessary 

fertilisers was ensured by organic fertilisers and the rest 

was ensured by the farmers who applied mineral 

fertilisers based on N, P, and K (complex fertilisers). In 

wheat, in order to reach a production of 5,000 kg/ha, we 

need to apply 140 kg a.s./ha N, 50 kg a.s./ha P, and 40 

kg a.s./ha K. To reach the necessary amounts, we 

ensured 75% organic fertiliser and 25% mineral 

fertilisers. Water samples were taken from both the farm 

and the agricultural lands (Table 2 and Table 3).

 

 
Table 2   

Drill water sample parameters at Birda Farm (June 2009) 
Nr. Parameter  UM Values 

PC1 PC2 P1 P3 P5   P6 P7 P2-F1   P4-F1 P8-F4 

1 pH pH 
units 

7.3 7.3 7.4 7.4 7.4 7.4 7.4 7.3 7.1 7.2 

2 Permanganate 

index 

mgO2/L 6.3 6.3 2.4 2.4 2.4 2.4 2.4 1.2 1.2 1.2 

3 Ammonia mg/L 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 3.0 <0.1 

4 Nitrate  mg/L 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10.0 10.0 3.0 

5 Nitrite  mg/L <0.006 <0.006 0.1 0.1 0.1 0.1 0.1 1.5 1.0 0.1 

6 Total 

phosphorus 

mg/L 1.0 1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0 

7 Total nitrogen mg/L 2.6 2.6 2.7 2.7 2.7 2.7 2.7 6.7 5.0 <1 

8 Phenol index mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

 

 



 55 

Table 3   

Drill water sample parameters at Birda Farm (October 2009) 
Nr. Parameter  UM Values 

PC

1 
PC2 P1 P3 P5 P6 P7 P2-F1 P4-F1 P8-F4 

1 pH pH 
units 

7.8 7.9 7.6 7.7 7.7 7.6 7.7 7.5 7.4 7.3 

2 Permanganate 

index 

mgO2/

L 

4.4 4.2 2.8 3.0 2.9 3.0 2.8 1.7 1.7 2.5 

3 Ammonia mg/L 0.2 0.2 0.1 <0.01 <0.01 0.1 0.1 <0.01 <0.01 <0.01 

4 Nitrate  mg/L 20.0 20.0 8.0 10.0 10.0 8.0 18.0 3.0 3.0 3.0 

5 Nitrite  mg/L 1.0 1.0 1.0 1.0 2.0 1.0 1.0 <0.006 <0.006 <0.006 

6 Total phosphorus mg/L 0.01

2 

0.012 0.021 0.021 0.020 0.020 0.020 0.24 0.24 0.24 

7 Total nitrogen mg/L 5.0 5.0 2.2 2.6 2.9 2.2 2.2 <1 <1 <1 

8 Phenol index mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

PC1, PC2 – drills on the farm, Birda 
P1, P3 – drills SMF (lands), Birda 

P5, P6, P7 – drills SMF (lands), Birda 

P2-F1 – drill agricultural land Folea Sud 
P4-F1 – drill agricultural land Voiteg 

P8-F4 – drill agricultural land Birda 

 
Water samples from the Birda Farm were taken 

in June and October 2009. pH values oscillated between 

7.1 and 7.8 and are within admitted parameters 

stipulated by the Law nr. 458/2002 on potable water 

quality modified and completed with Law nr. 311/2004 

(6.5-9.5 pH units). Permanganate index was, in most 

cases, below 5 mgO2/L except for the samples from the 

drills PC1 and PC2 where the value was 6.3 mgO2/L. 

Ammonia content from the drill P7 was at the level of 

maximum admitted value, while the values of the 

samples taken on June 1, 2009 were above admitted 

limits reaching 5 mg/L. In the water samples taken in 

October 2009 ammonia content ranged below 5 mg/L 

reaching values below 0.1 mg/L in the drills P2-F1, 

P4-F1, and P8-F4. Nitrate content measured in the 

samples taken in February 2009 was below maximum 

admitted value (50 mg/L), while in the samples taken in 

October 2009 reached values much higher, up to 20 

mg/L. Nitrite values measured in the samples taken in 

June 2009 from the drills PC1, PC2, P1, and P3 were 

below maximum admitted value of 0.50 mg/L, while 

analyses of the other samples determine a high content 

of nitrites oscillating between 1-2 mg/L (Table 2 and 

Table 3 above). 

The second farm monitored from the point of 

view of drill water quality was the Pădureni Farm. In 

2009 we applied fertilisers in wheat, rye, maize, 

sunflower, rape, and lollium crops and on pastures. The 

area on which we applied animal manure was 1,685.56 

ha between 2009 and 2010. We established the 

necessary fertilisers for each crop depending on the 

production expected. As in the case of the Birda Farm, 

part of the necessary fertilisers was ensured by applying 

organic fertilisers and the rest was ensured by the farmer 

who applied mineral fertilisers based on N, P, and K 

(complex fertilisers). In wheat, to achieve a production 

of 6,000 kg/ha, we applied 160 kg a.s./ha N, 120 kg 

a.s./ha P, and 70 kg a.s./ha K. To achieve the necessary 

estimated, 75% were organic fertilisers and 25% were 

mineral fertilisers. 

 Water samples were taken from both the farm 

and the agricultural lands. 

From the drills at the Pădureni farm we sampled water 

in February and May 2009.

 

 

Table 4 

Analysed drill water sample parameters (P18, P19) at the Pădureni Farm (February 2009) 

Nr. Parameter UM Values 

P18 P19 

1 pH Units of pH 6.9 6.9 

2 Permanganate index mg 02/L 7.1 10.7 

3 Ammonia mg/L 0.2 0.2 

4 Nitrates  mg/L <0.25 0.5 

5 Nitrites  mg/L <0.006 <0.006 

6 Total phosphorus mg/L 2.0 1.7 

7 Total nitrogen mg/L <1 <1 

8 Phenol index mg/L <0.1 <0.1 
            P18, P19 – drills on agricultural lands, Pădureni Farm 
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Water samples taken in February 2009 from 

the drills P18 and P19 had a pH of 6.9 units, ranging 

within maximum admitted limits stipulated by 

legislation (6.5-9.5 pH units). Permanganate index was 

7.1 and 10.7 mgO2/L, respectively, much above 

admitted limits (5 mgO2/L). Nitrate and nitrite contents 

were within admitted limits and had no negative impact 

on soil and crops (Table 4). 

Water samples from drills FC1, FC2, and FC3, in 

May 2009 at the Pădureni Farm has a pH within 

maximum limits admitted by the Law 311/2004. 

Permanganate index in water samples from drills FC1 

and FC3 was below admitted limits while permanganate 

index from water sampled from drill FC2 was much 

above admitted limits, i.e. 7.9 mgO2/L. Ammonia 

content of water from drill FC1 was 1.2 mg/L, i.e. much 

above the admitted limit of 0.50 mg/L. Both nitrate and 

nitrite contents were below admitted limits (Table 5).

Table 5 

 

Drill water sample parameters at Pădureni Farm  

(FC1, FC2, FC3, P11, P12, P13, P14, P16, P17, P18) (May 2009) 

Nr

. 

Parameter UM Values 

FC1   FC2 FC3 P11   P12 P13 P14 P16  P17 P18 

1 pH pH 

units 
7.4 7.8 7.3 7.8 7.6 7.7 7.5 7.8 7.7 7.6 

2 Permanganate 

index 

mgO

2/L 
2.6 7.9 1.3 8.0 6.5 2.5 4.5 2.1 2.5 2.3 

3 Ammonia mg/L 1.2 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

4 Nitrate  mg/L 3.0 <0.25 3.0 0.5 0.5 0.5 0.5 3.0 3.0 3.0 

5 Nitrite  mg/L 0.2 <0.006 <0.006 0.012 <0.006 0.012 0.012 <0.006 0.012 <0.006 

6 Total 

phosphorus 

mg/L 
1.35 1.0 2.0 1.0 1.0 1.35 1.0 1.35 1.35 1.35 

7 Total nitrogen mg/L 1.7 <1 <1 <1 <1 <1 <1 <1 <1 <1 

8 Phenol index mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 
FC1-FC2-FC3 – drills Pădureni Farm;  
P11-14 – drills SMF (lands);   

P16-18 – drills SMF (lands) 

 
Parameters analysed in the water sampled from 

drills P11, P12, P13, P14, P16, P17, P18, P19 show a 

low pH level. Permanganate index was much higher in 

the water samples from drills P11 and P12. Ammonia 

content was below 0.5 mg/L. Nitrates ranged between 

0.5 and 3 mg/L, i.e. maximum admitted limits of 50 

mg/L. Nitrites had values below maximum admitted 

limit of 0.50 mg/L (Table 6). 

 

Table 6 

Drill water sample parameters at Pădureni Farm (P19, P15-F1, P13-F6) (May 2009) 

Nr. Parameter UM Values 

P19 P15-F1 P13-F6 

1 pH Units of pH 7.8 7.8 7.7 

2 Permanganate index mg 02/L 2.0 1.7 1.9 

3 Ammonia mg/L <0.01 0.1 0.1 

4 Nitrates  mg/L 3.0 3.0 3.0 

5 Nitrites  mg/L <0.006 0.012 0.012 

6 Total phosphorus mg/L 1.35 1.35 2.0 

7 Total nitrogen mg/L <1 <1 <1 

8 Phenol index mg/L <0.1 <0.1 <0.1 
P119 – drills SMF (land) 

P15-F1 – drills Jebel 
P13-F6 – drills Parţa 

  

The third farm we monitored from the point of 

view of drill water quality was Gătaia. Water samples 

were taken in February and May 2009. We applied, on 

the lands of the farm, fertilizers on wheat, maize, 

sunflower, rape, and alfalfa crops and on pastures. The 

area on which we applied animal manure was 2,624.29 

ha between 2009 and 2010. 

Water quality parameters analysed from the 

drill P16 (Table 7) in February 2009 were within 

admitted limits. The highest pH was of the water 

samples from drills P12- F3 and P1 in May 2009 (7.4 pH 

units) while the lowest one was in the drill P2 (6.8), i.e. 

below the admitted limit of 9.5 pH units.
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Table 7 

Drill water sample parameters at Gătaia Farm (P16)  

(February 2009) 

Nr. Parameter UM Values 

P16 

1 pH Units of pH 7.7 

2 Permanganate index mg 02/L 17.4 

3 Ammonia mg/L 0.2 

4 Nitrates  mg/L 0.5 

5 Nitrites  mg/L 0.06 

6 Total phosphorus mg/L 2.0 

7 Total nitrogen mg/L <1 

8 Phenol index mg/L <0.1 
 P 16 – drill agricultural land Gătaia Farm 

 
Ammonia content reached 0.5 mg/L, the limit 

admitted in 4 of the drills monitored (FC1, FC2, P1, and 

P3) (Tables 9 and 10). As for the nitrite content 

monitored in the drills at the Gătaia Farm, it ranged 

between 0.25 and 5 mg/L, much below maximum 

admitted limit of 50 mg/L stipulated by the Law 

458/2002 concerning potable water quality (Tables 8, 9 

and 10). The values of nitrites in all analysed samples 

were below maximum limit admitted of 0.50 mg/L 

(Tables 8, 9 and10). 

 

Table 8 

Drill water sample parameters at Gătaia Farm (P16) (May 2009) 

Nr. Parameter UM Values 

P4-F2A P8-F4A P12- 

F3 

P1 P2 P3 P5 P6 P7 P9 

1 pH pH units 7.1 7.1 7.4 7.4 6.8 7.0 7.0 6.9 7.0 6.9 

2 Permanganate 

index 

mgO2/L 1.6 2.4 1.6 13.4 9.5 11.1 11.9 5.5 0.8 7.9 

3 Ammonia mg/L <0.01 0.2 <0.01 0.5 0.2 0.5 0.2 0.2 <0.01 < 0.01 

4 Nitrate  mg/L 3.0 5.0 5.0 3.0 5.0 3.0 5.0 5.0 3.0 3.0 

5 Nitrite  mg/L < 0.006 < 0.006 < 

0.006 

0.2 0.2 0.012 0.2 0.2 0.012 0.012 

6 Total 

phosphorus 

mg/L 2.0 2.0 2.0 1.7 1.7 1.7 2.0 2.0 1.7 1.7 

7 Total nitrogen mg/L <1 1.3 .1.2 1.2 1.4 1.1 1.1 1.4 <1 <1 

8 Phenol index mg/L <0.1 < 0.1 < 0.1 <0.1 <0.1 <0.1 < 0.1 <0.1 < 0.1 <0.1 
P4-F2A, P8-F4A – drill Gătaia Farm DAB (lands) 

P12 – F3 – Butin drills DAB (lands) 
P1-P7, P9 – drills SMF (lands) 

Table 9 

 Drill water sample parameters at Gătaia Farm (P10, P11, P16) (May 2009) 

Nr. Parameter UM Values 

P10 P11 P16 

1 pH Units of pH 7.2 6.9 7.3 

2 Permanganate index mg 02/L 9.5 10.3 12.6 

3 Ammonia mg/L 0.2 0.2 0.2 

4 Nitrates  mg/L 3.0 5.0 5.0 

5 Nitrites  mg/L 0.2 0.2 0.012 

6 Total phosphorus mg/L 2.0 2.0 2.0 

7 Total nitrogen mg/L <1 1.4 1.3 

8 Phenol index mg/L <0.1 < 0.1 <0.1 
P10 – P11 – P16 – drills SMF (lands) 
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Table 10 

Drill water sample parameters at Gătaia Farm (FC1-FC2) (May 2009) 

Nr. Parameter UM Values 

FC1 FC2 

1 pH Units of pH 7.3 6.9 

2 Permanganate index mg 02/L 2.4 4.0 

3 Ammonia mg/L 0.5 0.5 

4 Nitrates  mg/L <0.25 0.5 

5 Nitrites  mg/L 0.04 0.04 

6 Total phosphorus mg/L 2.0 2.0 

7 Total nitrogen mg/L < 1 < 1 

8 Phenol index mg/L < 0.1 < 0.1 
FC1- FC2 – drills Farm 

 
The values obtained after sampling water from 

the three farms show that in most cases parameters were 

rarely above maximum admitted limits: they did not 

impact negatively water or soil quality indices. For the 

future, we need to monitor closely these indices to 

prevent environmental pollution. 

 

Conclusions 

 
 Here are a few conclusions we can draw after 

analysing water samples from drills on the three farms: 

In Romania, many of the individual farms or of 

the small establishments use natural fertilisers as main 

fertiliser since it is cheaper and more available, thus 

decreasing the use of chemical fertilisers. 

Nitrates in unpolluted ground waters are 

usually below 1 mg/L, reaching sometimes 5 mg/L. 

Water tables can reach 1,000 mg/L. After 100 mg/L 

water tastes bitter and is a hazard for health producing 

methemoglobinemia in children. 

Soil pollution consists in man-made actions 

that usually lead to deregulations in the normal 

functioning of water as support and life medium within 

different ecosystems. 

Studies on deep water tables confirm high 

quality of this type of water; therefore we can drill this 

valuable source of water. 

Excessive use of nitrogen fertilisers and 

disrespect of plant nitrogen requirements lead to low 

assimilation of these compounds during the 

protein-genesis in plants and in the passage of the nitric 

excess into the water tables. 

Interpreting the value of the chemical 

compounds depending on the rainfall regime points to 

an increase of the levigation and infiltration ability of 

the water into the water table of nitrogen-based 

compounds together with the increase of rainfall 

volume. 

The amount of levigated chemical compounds 

also depends on the geomorphologic features of the 

area. The structure and slope of the soil determine the 

gliding of the water table. Levigation intensity increases 

with the sand and rubble fraction of the soil and is 

stopped by clayish-loamy strata; this happens in 

combination with chernozems in places where soil 

phreatic water stops in permeable aquifers.  
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