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Summary. More than 55 years, Kardzhali is environmental pollution region in Bulgaria due to intense 
emissions from mining-processing, smelter plant and processing of non-metallic minerals. The main 
source of pollution in those years is smelter plant (Lead and Zinc Complex), but from 2011 to 2012 lead 
and zinc production was gradually stopped, respectively. One of the mechanisms to assess the health risk 
among the population is to conduct biological monitoring, i.e. making biological materials to determine the 
concentration of heavy metals in them. The most vulnerable group are children. The aim of this study is to 
benchmark the results of the biological monitoring of children aged 9 to 14 years in the city of Kardzhali for 
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the period 1991-2013. Biological monitoring includes determination of lead in the blood of 356 children 
from two schools in the city of Kardzhali (located near and far away from OCK-AD) and one in Krumovgrad 
(for control). According to the individual results for the period 1991-2002, when smelter plant has worked, 
in 71% of the children in Kardzhali values of lead in the blood are below 100 g/l, in 24% between 100 and 
200 g/l and in 5% over 200 g/l. In 2013, when the company ceased operation, in 92% of surveyed 
children the levels of lead in the blood is below 100 g/l, in 7% from 100 to 200 g/l and in 1% above 200 

g/l. The results indicate a link between air pollution with lead aerosols and the level of lead in the blood of 
children: in the intensive work of the plant during 1991-2002 in 29% of children amounts of lead in the 
blood is above 100 g/l; in 2013 (when closed proceedings) only 8% of children are with lead content in 
the blood of more than 100 g/l; the blood of the children in the control group demonstrated no lead 
content in 100% of children. 
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2. C e n t e r  of Disease Control and Prevention (CDC), Na-
tional Center of Environmental Health, Blood Lead Labo-
ratory Reference System (last updated 2002). 
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