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Abstract 

The drinking water of German Sânmihaiu, located at 

about 15 km South-Western from Timişoara city, is 

polluted. There are some small farms in the settlement, 

which pollute the underground water with sulphates, 

nitrites and ammonia. Waste thermal waters resulted as 

open discharges from the local swimming pool are added.   

22 water samples constituted the basis of this study, 

accompanied by questionnaires. The chemical analysis of 

the test was performed in the laboratory. The study also 

uses digital cartography methods, which outlined the 

spatial disparities regarding the pollution of each 

underground water table. The concentration of ammonia 

and nitrites has considerably decreased as compared to the 

last two decades, when intensive agriculture at CAP level 

was based on chemical fertilizers. Yet, the pollution from 

unmonitored sources continues to represent a problem. 
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Rezumat. Tipuri şi surse de poluare a pânzei 
freatice în localitatea Sânmihaiu German (judeţul 
Timiş) – analiză preliminară 

Apa potabilă din satul Sânmihaiu German, situat la 

cca. 15 km SV de oraşul Timişoara, este poluată. Pânzele 

de apă freatică sunt contaminate cu sulfaţi, nitriţi şi 

amoniu de către micile ferme din localitate. Lor li se 

adaugă deversările libere de ape termale uzate ale 

ştrandului din localitate.  

Studiul s-a bazat pe 22 de eşantioane de apă, însoţite 

de chestionare. Analiza chimică s-a făcut în laborator. 

Metodele de cartografie digitală au pus în evidenţă 

disparităţile spaţiale în ceea ce priveşte poluarea fiecărei 

pânze freatice în parte. Concentraţia de amoniu şi nitriţi 

din ultima perioadă este mai mică decât acum cca două 

decenii, când agricultura intensivă la nivel de CAP se baza 

pe utilizarea îngrăşămintelor chimice. Poluarea continuă 

însă din surse nemonitorizate. 

Cuvinte-cheie: poluare, apă freatică, Câmpia de Vest, 

SIG 

 

INTRODUCTION 

Most Romanian villages lack basic facilities like 

drinking water supply, sewage, waste management 

etc. Water is an essential substance for human life 

and human activities. The alteration of water quality 

is one of the great problems of mankind, as a result 

of an increasing population density, but also 

because of the diversification of consumption and 

contamination ways. In Romanian rural areas, 

intensive agriculture, drainage or irrigation systems, 

use of chemical fertilizers, are only few “regular” 

causes of water resources degradation. There are 

other unusual situations, like thermal water 

discharge, as presented in this case study. 

Premise 

The village Sânmihaiu German belongs to the 

Sânmihaiu Român commune, both situated a few 

kilometers South-Eastern from Timişoara, in the 

divagation plain of the Bega river, subdivision of 

the Timiş low plain. In times of high humidity 

variations, this relatively flat relief form favors 

long-term floods and a sharp vertical movement of 

soil water, mobilizing other soil chemical elements 

too. 

As a result of intensive agriculture practiced 

during the communist period, the soil has become a 

repository of chemical contaminants in fertilizers. 

In this category, ammonia and nitrite, basic 

compounds of the nitrogen cycle in soil, have been 

considered of a higher interest in the present study. 

The accidental discovery of thermal waters in 

this area, lower than 2400 m deep, in 1977, after 

some searching of oil drillings, led to the 

construction of a thermal bath private property. 

More than 20 years, this thermal bath discharged 

waste water in ditches adjacent to the property. We 

analyzed the surface and depth distribution of 

sulfates from this perspective. 
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Because the village water supply is provided 

from personal wells and boreholes, its quality is a 

major problem for the community. 

DATA AND METHODS 

Local dissatisfaction of the residents about the 

drinking water was our starting point for analyzing 

spatial quality disparities (ammonia long term 

pollution and strictly local contamination with 

sulphates). 

Field work consisted of water sampling; 22 water 

test-samples were randomly taken. The information 

provided by the owners helped us group samples in 4 

categories, corresponding to the water table depth: 15-

20 m, 60-70m, 80-90m, over 100m (Fig. 1). 

Laboratory chemical analysis was performed in 

terms of ammonia compounds, nitrites, sulfates and 

pH property. A series of written questionnaires were 

carried out concerning local water quality, but also 

its economic problems (namely health and hygiene). 

The ammonia analyses were performed using 

Spectroquant NOVA 60 photometer with the special 

kits Spectroquant Amonium cell-test with 0.5-

16mg/l measurement range. The work method has 

been ISO 7150/1 in analogy with EPA 350.1. 

The laboratory analysis for nitrites was made 

using the product Aquaquant Nitrit, a kit for 

colorimetric determination of concentration by 

Griess reaction method with the color gradation 

scale: 0 – 0.005 – 0.012 – 0.02 – 0.03 – 0.04 – 0.05 

– 0.06 – 0.08 – 0.1 mg/l (ppm). 

The sulphate pollution was analyzed using 

Merckoquant strip tests that offer a quick estimation 

of the significant concentration of sulfate ions for 

the categories: less than 200 mg/l, 200-400 mg/l, 

400-600 mg/l, 600-800 mg/l, 800-1200 mg/l and 

1200-1600 mg/l. 

Local data were interpolated using spatial 

analysis methods computer aided, in order to obtain 

a more complex view of surface and depth 

pollutants distribution. In a future study, this data 

will be completed with the results of opinion polls. 

 

Fig. 1. Water sampling distribution and depth 
 

DISCUSSIONS 

Ammonia is an indicator of the dynamics of 

contaminated groundwater self-purification. Its 

values are no longer excessive in the proximity of 

the former CAP (because they do not function 

presently), but the pollution problem persists in case 

of groundwater. 

Natural organic ammonia was neutralized in the 

upper soil horizons in the last 20 years because of 

the diminishing or even canceling inflows, as well 

as a pronounced soil washing. 

The areas registering the highest 

values/concentrations are located in the proximity 

of small farms and septic tanks as leaking is quite 

frequent. 
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In order to establish the classes of pollution, we 

used the STAS criteria for drinking water 

1342/1991 and the international criteria proposed by 

EPA. In 1999, EPA introduced the notion of 

Continuous Concentration Criterion (CCC) for 

supplementing the Maximum Allowable 

Concentration Criterion (CMA). This is a chronic 

criterion testing ammonia, dependent on 

temperature and pH. The value of CCC for 

ammonium is 0.035 mg/l and CMA (acute criterion 

of maximum) is 0.233 mg/l. In the same context, 

EPA suggested to all specialized forums the 

development of some numerical criteria and the 

elimination of the narrative criteria for establishing 

the toxicity levels. 

The analysis was individually performed for 

every groundwater intercepted by drilling, 

according to the depth classes: 15-20 m, 60-70 m, 

80-90 m, less than 100 m. Because of the relative 

homogeneity of the sandy layers where the water 

quartered, the interpolation method is IDW (Inverse 

Distance Weighted) (Fig. 2). The alternating 

structure sand-clay justifies the presence of some 

groundwater with large continuity. 

Depending on the drilling from which the 

samples were taken, the most relevant example for 

the ammonium analysis was the groundwater 

located at 15 m depth.  

 

Fig. 2. IDW analysis  for ammonium pollution sampling-test results 
 

Nitrites are intermediate products in the 

continuous transformation process of nitrogen in the 

soil: denitrification (anaerobic) – nitrification 

(aerobic). Because of their poor stability in acid soil 

conditions, the nitrite can be a very important 

component in the process of loosing the nitrogen 

from soil. The soil’s organic substance and its 

mineral phase have a stimulating effect on the 

decomposition of nitrite in acidic conditions (Van 

Cleemput, 1984). 

Also, in the nitrogen transformation process in 

the soil, it is very important the presence of 

actinobacteria that record an optimum biological 

activity in the soil with a pH of 6 – 7.5 (Smith, 

1990). From this perspective, we also accomplished 

the pH analysis for each groundwater, only two of 

these recording values outside the optimum. 

The nitrogen concentration (Fig. 3) highly varies 

during the rainy periods, when there is an intense 

washing of the soil, the low temperatures blocking 

the working capacity of the nitrifying bacteria. 

The sulphate pollution (Fig. 4) is a particular 

case, affecting more than a half of the analyzed 

drillings, respectively from the community’s water 

resources.  

The specific studies (Van Cleemput, 1984, 1996) 

have shown that the presence of the compounds 

based on iron in the soil represent a catalyst for the 

decomposition of the nitrite in weak acid 

conditions, this being a very important hypothesis in 

the studied area, where the groundwater has a high 

iron content, easily organoleptic perceptible but 

scientifically not analyzed yet.  

According to sanitary regulations no. 934 of 

August 15, 2007, the sulphides content allowed in 

drinking water is about 150 mg/l. 
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Fig. 3. IDW analysis  for nitrites pollution sampling-test results 

 

 

Fig. 4. IDW analysis  for sulphate pollution sampling-test results 

 

CONCLUSION 

Although in the last two decades the ammonia 

and nitrites concentration in groundwater from the 

studied area is greatly reduced compared to the 

periods of the ex-agricultural cooperatives (C.A.P.), 

the groundwater pollution continues from 

unmonitored sources, some with a great flow, 

because of a reduced self-purification in the hydro-

geological conditions of the accumulation area. 

According to the data obtained by 

measurements, we made the reclassification of the 

monitored parameters and a cumulation of their 

favorability – unfavorability, resulting a partial map 

of the locality groundwater contamination. Where at 

least one of the chemical compounds analyzed 

proved negative quality (it is polluted over the 

maximum allowable), it has cancelled other positive 

values. In this situation, some of the underground 

water tables were highlighted as undrinkable. 

The cumulative analysis (Fig.5) shows us a 

small area with drinking water in contrast with the 

large area of under-limit quality waters. 

In the future, we plan to enlarge the database for 

drillings, both numerically and in terms of the 

compounds analyzed, for a better accuracy of the 

estimations.  
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Fig. 5. Spatial distribution of drinking underground water in Sânmihaiu German village 
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