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Illustration of the situation of air, water and soil pollution in the region of Bor (Serbia) 

at the beginning of project   

 

In Serbia, the most important copper mines are located in Bor District. There is one 
underground mine (Jama mine), two mines with open-pit exploitation (Veliki Krivelj and 
Cerovo), two facilities for the preparation of minerals (Mineral processing plants in 
Krivelj and Bor), one non-metals mine (Open Pit and Lime Production Plant in 
Zagradje) and Exploration Facility. In the vicinity of Bor, there are huge amount of 
open-pit overburden and flotation tailings, known to containing hazardous and 
dangerous materials such as copper, nickel, antimony, mercury, chromium, arsenic, 
zinc, and bismuth [1]. The 2010-2019 Waste Management Strategy of the Republic of 
Serbia illustrates that 40,000 ha of soil is polluted by mining operation and 7% of them 
are situated in Bor District, the total polluted surface being 2784 ha (0.79% of the 
surface of Bor District).  In the period 1933-1970, the flotation tailing completely 
degraded the valley of Bor River. Along the entire length of this river, about 70 ha of 
coastal land is polluted by the flotation tailings, more than 2000 ha of the most fertile 
coastal land being threatened by pollution from the flotation tailings. Furthermore, the 
Bor River is constantly polluted by wastewater resulted from draining through the 
flotation tailings and open-pit overburden [2]. 

The content of various particles, especially heavy metals, in the air in the region 
of Bor is presented in Table1.  
 

Table 1. Air pollutants identified in the region of Bor, Serbia (3).   MAC - maximum admissible 
concentration. 

 

Type of identified 
particle 

MAC Measured value 

SO2 350μg/m3/h up to 3000μg/m3/h 

PM10 50μg/m3/day up to 150μg/m3/day 

Pb  1μg/m3/day up to 3μg/m3/day 

Cd  5ng/m3/year 
up to 50 ng/m3/month, in average 

7ng/m3/year 

Ni  20ng/m3/year 
up to 100 ng/m3/month, 
in average 15ng/m3/year 

As  6ng/m3/year 
up to 350 ng/m3/month, in average 

150ng/m3/year 

 

Table 1 illustrates that all of the heavy metals and other air pollutants have 
concentration much higher than the maximum admissible values. It emphasized the 
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presence of air pollution in the region of Bor and the necessity to apply technological 
solutions meant to minimize the impact of mining activities to reduce the  air pollution.  

 The main rivers in Bor mine area are Bor, Krivelj, Ravna, Bela and Timok and 

many acid mine drainages (AMD) resulting from mining operations flow into them. They 

are very polluted mostly by heavy metals that are mobilized (leached) from the 

surrounding mining wastes. Table 2 illustrates how many times the concentration of 

pollutants in the most polluted creeks and rivers is higher compared to maximum 

allowed concentration (MAC) (4).  

Table 2. Concentrations of heavy metals in the water of the most polluted rivers in the region 

of Bor, Serbia (5) 

Pollutant  
MAC* Registered concentration  

[mg/dm3] [mg/dm3] 

Cu 0.1 5÷50 

Pb 0.05 ~0.5 

Zn 0.2 ~ 2 

Cd 0.005 0.05÷0.5 

Ni 0.05 0.5÷2.5 

Se 0.01 0.1÷0.2 

As 0.05 0.5÷2.5 

Fe 0.3 0.3÷1.5 

 

All heavy metals that were identified in the water of rivers around Bor are present in 
concentrations much higher than the maximum admissible values.  

The main sources of soil pollution in Bor are the huge areas with mining operations 
with many open-pits and flotation tailings. A high concentration of the sulphur dioxide 
destroyed vegetation, caused acidification of the soil and erosion. The most fertile 
lands in the valleys of the Borska and Timok rivers are destroyed, around 25,500 ha 
(60.6% of the agricultural land of the municipality of Bor). Moreover,it is estimated that 
in the area around Bor mine, about 2 billion tons of mining waste are dumped 
conducting to a continuous soil pollution. Table 3 illustrates the contents of heavy 
metals in soil samples collected in the surrounding area of Bor (6). 

 

Table 3. Content of heavy metals in some soil samples collected in the surrounding area of 
Bor, Serbia. MAC – maximum admissible concentration (7). 
 

Heavy metal 
MAC* Content 

[mg/kg of soil] [mg/kg of soil] 

Cu 110 > 12000 

Ni 44 > 50 

Pb 310 > 1300 

Zn 430 > 7000 

As 42 > 1000 
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The registered values for the concentration of heavy metals in soil are much higher 
than the admissible concentrations, illustrating the high soil pollution with heavy metals 
in this region.  

All these data highlight the high level of pollution with heavy metals in the air, water 
and soil in the Bor District.  
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