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FIGURE 6.4.14  THE BOR COMMUNITY AND THE BOR MINING COMPLEX 
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Figure 6.4.15  Aerial View of the Bor Complex Showing Proximity of Downtown Bor, Gradski Park, and the Urban Residential Area 



  

EIA Study – New Smelter and Sulphuric Acid Plant Project 
 

 

 
University of Belgrade 
Faculty of Metallurgy 

 
Section 6 
Page 22 

 

6.4.6 Human Health and Well-being and the Socio-Economic Environment 

General Concerns 

RTB Bor activity strongly affects air, water and soil quality and, as a consequence, may 
influence health of people who may come into contact with the dangerous substances 
emitted by the industrial activity.  

Air is certainly the most effective environmental pathway (i.e. the environmental route by 
which contaminant from the site can reach receptors) : emission from smelter, dust from 
tailing pond and landfill are transported by wind and may be inhalator by population 
leaving around and affect ifs health.  

Another important pathway is the ground water and the soil where contaminants may 
accumulate and through food chain may be absorbed by population. In the following we 
mainly focus on consequences of air quality variation we can be considered as the most 
immediate path. 

As already pointed out in Paragraph Ambient Air Quality contaminant concentration in 
Bor area is quite high. Air in Bor contains in particular: 

  sulphur dioxide, which, at high concentration, may cause skin and mucous 
membrane diseases Through inhalation, the sulphur dioxide reaches the 
respiratory system and causes frequent and numerous diseases; it dissolves in 
saliva, reaches the digestive system and may cause other diseases; moreover, 
it reaches blood and is transmitted to other organs and affects them in negative 
way; 

  arsenic and its compounds constantly exceeding the law limits which may 
cause danger for public health increasing cancer risk; 

  Concentrations of heavy metals and their compounds can have too harmful 
effects on health. 

Studies have been carried out in the last years devoted to identify possible 
consequences of the presence of the above cited contaminants in air, water and soil. 

Some of these studies report very negative conclusions about status of public health of 
Bor population. 

Nevertheless, no information about research methodology is reported in the cited 
literature and it is known that it is very difficult to find a clearly defined relationship 
among disease and pollutant concentration. In summary the reliability of the above cited 
data has to be verified and carefully checked.  
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For this reason in the following we will give a short description of the possible effect of 
the main pollutant present in the Bor air and some comments will be given about a 
potential higher health risk due to the presence of these contaminants with particular 
reference to arsenic concentration. 

Effects of Selected Pollutants on Health 

In the following main health effects of the pollutant present in the Bor area are reported 
and discussed.  

Particular attention is devoted to arsenic not only because is an airborne pollutant 
common in all the areas near smelters unit but also because data are available to draw 
some comments. 

The pollutants considered are the following: 

  sulphur dioxide 

  smoke, dust and particulate; 

  arsenic; 

  PCBs. 

Sulphur Dioxide 

According to data for March 2002 provided by the Copper Institute Bor, both the Serbian 
24 hour limit (150 μg/m3) and the EU 24 hour limit (125 μg/m3) were exceeded during 
most days investigated. As a recent example, the average concentration of sulphur 
dioxide in the centre of Bor in August 2002 was 175 µg/m3 (see Figure 6.4.10).  

The allowed level of concentration was exceeded on 17 days, more than half of the time. 
The maximum daily mean was above 500 µg/m3 (source: EkoBor bulletin). 



  

EIA Study – New Smelter and Sulphuric Acid Plant Project 
 

 

 
University of Belgrade 
Faculty of Metallurgy 

 
Section 6 
Page 24 

 

Figure 6.4.16  SO2 Average Daily Concentrations in Downtown Bor (August 2002) 

0

100

200

300

400

500

600

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

  
Note:   Purple bars are for days above red line representing maximum allowed level of 150μg/m3.  

Smoke, Dust and Particulate 

Short term effects of pollution episodes have been assessed by measuring mortality, 
hospital admissions for respiratory difficulties, breathing performance indicators and 
broncho inhaler use. Effectively a doubling of the particulate (in the range 0 – 100 µg/m3) 
doubles the observed effects. 

Studies have indicated that there are injurious effects from long term exposure to 
particulate at low concentrations.  

There appears to be demonstrated effects on mortality, hospital admissions etc for all 
airborne particulate matter concentrations above background. 

The following Table 6.4-9  summarizes many studies so far carried out. 
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Table 6.4.9  Summary of Short term Exposure-response-relationship of PM10 with Different 
Health Effect Indicators 

Health effect indicator Estimated change in daily average PM10 
concentration needed for a given effect (in 
µg/m3)* 

Daily mortality:  
5% change 50 
0% change 100 
20% change 200 
Hospital admissions for respiratory 
conditions 

 

5% change 25 
10% change 50 
20% change 100 
Numbers of asthmatic patients using extra 
bronchodilators: 

 

5% change 7 
10% change 14 
20% change 29 
Numbers of asthmatic patients noting 
exacerbation of symptoms: 

 

5% change 10 
10% change 20 
20% change 40 
(Source. UK. Department of the Environment, Transport and the Regions 
http://www.defra.gov.uk/environment/airquality/aqs/particle/7.htm 
 

For this reason EU fixed limits for particulate 40 µg/m3 PM10 as annual average and 50 
µg/m3 PM10 (as daily average not to be exceeded more than 35 times per year). 

PM10 is not measured in the Bor area but it is evident that high particulate deposition, 
high SO2 concentration indicates PM10 concentration likely well above the above cited 
EC limits. 

Arsenic 

Both cancer and non-cancer outcomes are associated with exposure to arsenic.  

Studies have demonstrated that ingestion of arsenic is associated with an increased risk 
of skin cancer, and inhalation of arsenic is associated with an increased risk of lung 
cancer.  

Long term chronic ingestion of arsenic has been associated with skin changes including 
skin cancer and is reported to increase the risk of cancer of the liver, bladder, kidney and 
lung (ATSDR).  




