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Abstract             This paper presents the material and method of research 
used in order to obtain the results of the analysis done on underground water 
samples obtained from high depth drills situated in the periurbane area  near 
Timisoara, regarding heavy metal content (Fe and Mn). Also the results 
obtained from the analysis performed during the years 2007, 2008 and 2009 
are presented. 
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Presentation of the researched area 

establishing of sampling points for the high depth 
underground water samples 

 
Periurbane area of Timisoara covers the city 

of Timisoara (13.003, 87 ha),  and the six periurbane 
villages situated in the first ring developed around the 
city, arranged in a ray of 15kms from the centre of the 
city of Timisoara: Dumbrăviţa (1.898,46 ha), Ghiroda 
(3.263, 68 ha), Giroc (5.459, 86 ha), Moşnita Nouă 
(6.649,42 ha), Sacalaz (11.665,72 ha), Sânmihaiul 
Roman (7.525,85 ha), having a total area of 49.457 ha.  

Periurbane area of Timisoara is placed in the  
hydrographic area of Banat, the underground water  
from which the area is taking its water supply are: GW-
ROBA03-Timi�oara ; GW-ROBA01-Lovrin Vinga; 
GW-ROBA02-Fibis şi GW-ROBA04-Lugoj.  

From the analysis of hydro geological 
conditions, the aquifer phreatic horizon is developed in 
a great area found on the whole Timis-Bega 
interfluves; 

As far as the level of underground waters 
is concerned in the researched area, it is in a very 
tight dependency with nature and the depth of  
hydrogeopedological horizons, season, quantity of 
precipitations and the existing hydro-improvement 
works available. 

The phreatic begins in the immediate area 
below the surface of the soil, resulting in a strong 
connection between underground water and  the 
one from the surface, through the phenomenon of 
vertical draining, this determining the aquifer potential 
and quality of underground water; 

To obtain a relevance of the research, the 
sampling points were established in such a way that the 
monitoring of the underground water quality is done on 
the entire surface of the periurbane area of Timisoara. 

In this work the results obtained from the 
analysis of the water samples taken only from 6 drills 
are presented. The drills were executed in 1987, they 
take the water from depths between 130-200m, 
placed in the N-V extremity of the city of 
Timisoara, at a distance between 500 — 1000 m 
from the water plant no.5 in the neighborhood 
Ronat of the city.  

The sampling points are named as follows: 
F51–138m; F52–210m; F53–154m; F54–140m; 
F55–145m; F56–141m;   
 
Material and Research Method 

 
In order to obtain experimental data that are 

necessary to reach the chosen goal there were several 
stages: taking and preparing samples for analysis, the 
analysis itself of the water samples and calculating and 
examining the obtained results. 

Taking and storing of water samples was done 
according to SR ISO 5667-11/2000 – Water quality. 
Sampling. Part 11: General guide for sampling 
underground water. 

Choosing sampling points, frequency of 
sampling as well as the monitored indicators were 
determined according to the normative H.G. nr.974 for 
approving surveillance norms, sanitary inspection and 
monitoring of the quality of drinking water, as well as 
Law for drinking water nr.458/2002 modified by 
L.311/2004. 

Preparing of the field kit (fig.1), consists of 
preparing all the material resources necessary for 
sampling and coding water sample containers in order 
to identify them. 
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Fig.1 – Field kit for taking water samples  
For sampling polyethylene or borosilicate 

glass containers were used. Containers had stoppers, 
lids made of inert plastic or sanded glass.  

Containers were cleaned with a mixture of 
oxidizer, detergent, water, and in the end with distilled 
water. At sampling they were rinsed three times with 
the water to be sampled and afterwards filled until 2-3 
centimeters from the lid.. 

Before taking a water sample from a drill the 
water for sampling must be left running until it reaches 
a constant. 

Taking water samples for physical-chemical 
trials was done at the drills that had installed a 
permanent water pumping system, as well as an 
exterior metal tap (Fig.2) 

The sampling point is a tap connected directly 
to the exit pipe, therefore having the possibility to 
sterilize it using flame. (Fig.3) 
 The samples are taken in container made of 
polyethylene, washed with concentrated acid nitric 
acid, mixed 1:1 and then rinsed in water.(Fig,4). 

 
 

 
 

 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
  
 

Fig.2 – Drill with permanent water pumping system 
and exterior metal tap 

 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.3  Sterilizing the tap using a flame 
 

 
 

 
 

 
 

Fig.4.  Taking water samples in polyethylene 
containers 

 
The samples that were gathered have been 

transported in boxes closed with a lid to ensure that the 
container caps did not come off, to prevent spilling of 
the content and contamination of the samples. 

  In the end the samples were taken to the 
laboratory for reception, sampling and execution of the 
analysis. 

Determination of the concentration of heavy 
metals  (Fe and Mn) from the underground water was 
realized immediately after the samples were taken, in 
the laboratory using the spectrometric method of 
atomic absorption in the flame. 
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The samples are filtered after they are taken 
and they are acidulated with nitric acid, until their pH 
is 1-2. They are brought to boiling point on the hob 
until the volume is reduced to ½ of the initial one and 
afterwards they are brought back to the initial volume 
with distilled water. Samples that are with a high 
amount of impurities are mineralized in the microwave 
oven.  

This method is applied to brute underground 
waters whose metal content is between the limits 
described in table no. The samples whose metal 
content is higher were analyzed by dilution. 

Table 1 

 Ranges of determination for elements  
Fe şi Mn (mg/l)  

Element determined Range of 
determination (mg/l) 

Iron 0,05-5,0  
Manganese 0,05-2,0 

 Direct determination through the spectrometry 
of atomic absorption in the flame is done by  
(nebulizarea) in the flame of the spectrometer of 
atomic absorption of the sample to be analyzed filtered 
and acidulated or of the diluted sample. To determine 
the total metal content it is necessary to process the 
sample before analysis. 
 Direct determination of the concentration of 
each element is done according to specific absorbance 
of each using a spectrometer equipped with a 
continuous correction system. 
 Metal atoms are vacuumed into the air 
acetylene flame and they absorb radiations with the 
characteristic wave lengths. Absorption is proportional 
with the concentration of ions of the analyzed metal in 
the water sample. The concentration of the analyzed 
metal in the sample is shown on the display. To the 
samples that have a too high concentration the 
necessary dilution is applied. 
 The equipments used consist of  
spectrophotometer of atomic absorption Aanalyst 800 
equipped with a burner for an air-acetylene flame or for 
a flame with diazot-acetylene oxide, respectively lamps 
with hollow cathode for each analyzed metal and 
computerized control system for the acquisition and 
processing of data, based on the software WinLab32 
(fig5 and fig.6). 
  The concentration of the analyzed element in 
the sample will be expressed in mg/l. 
 
 
 
 

 
 
 
 
 
 

 
Fig.5 – spectrophotometer of atomic absorption 

Aanalyst 800 

 
Fig.6 – Making water sample analysis using the 

spectrophotometer of atomic absorption Aanalyst 800 
 

Results and Discussions 
 

 Observing the results obtained from the 
analysis done on the water samples taken from the 6 
drills during the years 2007, 2008 and 2009 it can be 
said that the water has high concentrations of  elements 
Fe and Mn. (table nr.2 şi table nr3). 
 In year 2007, water taken from the drills F51, 
F52 and F53 had a concentration of the element Fe, 
equal to C.M.A. (Fe) – 0,2 mg/l.   
 In year 2008 water samples were taken in the 
months April and October from the drills F51, F52, 
F53 and F56 and after their analysis, comparing the 
obtained results it is observed that they have a high 
concentration of the element Fe that are beyond 
C.M.A. (Fe) – 0,2 mg/l. The highest overcome 
regarding C.M.A. (Fe) – 0,2 mg/l, were recorded in the 
month of October the highest value being (0,6mg/l Fe) 
in the water sample from the drill F56. 
 In the month of May of the year 2009 smaller 
values of the concentration of  Fe are observed in the 
samples taken compared to the year, but they are 
beyond C.M.A. (Fe) – 0,2 mg/l, the highest value 
(0,27mg/l Fe)  being recorded at the sample taken at 
the drill F53. 
 Results obtained in the analysis performed on 
the samples of underground water taken  from all the 6 
drills show that during the years 2007, 2008 and 2009 
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the concentration of  Mn from the analyzed water 
samples , is way beyond C.M.A.(Mn )-0,05mg/l.  

 The highest values were registered the water 
samples taken from F53, being 0.98mg/l Min the 
month of May 2009. 

Considering the high concentrations of Fe and  
Mn, from the analyzed water samples, these 
underground waters do not fulfill the quality standards 
to be used as potable water. 
 In order to get the water gathered at high 
depth through the drills placed in the neighborhood 
Ronat, to be allowed to be distributed in the network of 
potable water supply of the city of Timisoara, it is 
necessary to treat it in the water plant no.5 situated in 
the N-V extremity of the city. 
 The stages of treatment that are performed 
inside water plant no.5 to reduce the concentration of 
Fe and Mn from the brute underground water are iron 
removing and manganese removing. 
 The technological process of removing iron 
and manganeze commonly contains: airing, reagent 
treatment retaining if iron and manganese compounds 
by usage of filter, retaining of iron and manganese 
compounds by from the rinsing water by means of 
decantation.  
 After having removed the iron and the 
manganese from the water, it must not exceed the 
standard values defined in STAS  1342/1991.  
 
Conclusions 
 
 The water samples taken from the 6 drills had 
a very high FE and Mn content, during the years 2007, 
2008 and 2009, that was way beyond the maximum 
concentrations permitted for these two elements 
C.M.A. (Fe) – 0,2 mg/l, C.M.A.(Mn )-0,05mg/l.  
 In order to use the brute underground water as 
potable water, it is necessary to reduce the iron and 
manganese content.  

Reducing the content of Fe and Mn from the 
underground water obtained from the drills placed in 
the N-V extremity of the city of Timisoara, in the 
neighborhood Ronat, is done in the water plant no.5 
by means of removing iron and manganese. 

The technological process of removing iron 
and manganese consists of airing, treating with 
reagents; retaining of the iron and manganese 
compounds by filtering; retaining the iron amd 

manganese compounds from the rinsing water by 
decantation.  
 After removing the iron and manganese the 
water must not exceed the provisions of STAS 
1342/1991 for potable water. 
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Table 2 
  Comparative results regarding content of iron (Fe) obtained on samples taken from the high depth drills during 

the years 2007 / 2008/ 2009 – results obtained at the Water quality control laboratory S.C.Aquatim Timişoara 

C.M.A. (Fe) – 0,2 mg/l   

Iron,mg/l 
Drill September 

2007 
April 
2008 

October 
2008 

Mai 
2009 

min max Difference 

F51 0.20 0.54 0.58 0.16 0.16 0.58 0.42 
F52 0.20 0.28 0.39 0.27 0.20 0.39 0.19 
F53 0.20 0.29 0.40 0,26  0.20 0.40 0.20 
F56  0,20  0.22 0.60 0.21 0.21 0.60 0.39 

 
 
 
 

Table 3 
 Comparative results regarding the content of manganese (Mn) obtained on samples taken from the high depth 

drills during the years 2007 / 2008 / 2009  - results obtained at the Water  
quality control laboratory S.C.Aquatim Timisoara  

 
 

C.M.A. (Mn) - 0,05mg/l          

Manganeze ,mg/l 
Drill September 

2007 
April 
2008 

October 
2008 

Mai 
2009 

min max Difference 

F51 0.92 1.08 1.00 1.01 0.92 1.08 0.16 
F52 0.95 1.06 1.03 1.09 0.95 1.09 0.14 
F53 0.90 0.97 0.93  0.98  0.90 0.97 0.07 
F54 0.80 0,80  0,80    0,80   0.80 0.80 0.00 
F56 0.70 0.78 0.75 0.82 0.70 0.82 0.12 
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