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The Irkutsk Region is one of the most hazardous 
Russian regions in terms of mercury pollution. The main 
technogeniс sources of its emissions are nonferrous 
metallurgical plants, enterprises for the extraction and 
processing of various metal ores as well as chemical 
and electrochemical industries. 

The highest emissions of lead into the atmosphere 
occur at the enterprises of non-ferrous metallurgy, 
mechanical engineering, fuel and energy and chemical 
complexes, glass and canning industries. The proportion 
of technogenic lead in natural environments exceeds 
by one-two orders of magnitude its natural background 
values. 

In this study, we discuss the processes of 
distribution and deposition of heavy metals of the 
first hazard class in the Angara and Baikal regions 
using the example of mercury and lead. We used the 
mathematical model of distribution and transformation 
of impurities, which was successfully applied in studies 
of the processes of distribution and transformation of 
solid suspensions, sulfur and nitrogen compounds in 
the Baikal region (Makukhin et al., 2016; Potemkin et 
al., 2019). 

Industrial objects of such cities as Usolye-
Sibirskoye, Angarsk, Shelekhov, Irkutsk, Slyudyanka, 
and Baikalsk served as the source of Hg emissions. The 
processes of distribution were modelled at the site with 
an area of 200x200 km2 and a height of 4 km above the 
surface of Lake Baikal. The time and horizontal steps 

were 150 s and 1 km, respectively; the vertical step up 
to a height of 350 m was 50 m, then – 150, 500, 1000, 
and 2000 m. The turbulent diffusion coefficients were 
calculated using the ratios of the semiempirical theory 
of turbulence (Arguchintsev and Arguchintseva, 2007).      

Industrial enterprises and complexes located in 
the valley of the Angara and Selenga rivers, on the coast 
of Southern Baikal and near Lake Gusinoye served as 
the sources of lead emissions. Numerical experiments 
were carried out at the site of an area of 500x250 km2 
and a height of 3 km above the surface of Lake Baikal. 
The time and horizontal steps were 150 s and 5 km, 
respectively; the vertical step up to a height of 1000 
m above the Baikal level was 50 m, then – 250, 750 
and 1000 m. The turbulent diffusion coefficients were 
calculated using the ratios of the semiempirical theory 
of turbulence. 

Comparison of the calculated Hg concentrations 
with the data on the measurements of mercury in the 
atmosphere of the studied region (Alyokhin et al., 2007) 
in order of magnitude indicated satisfactory agreement. 
The estimates of the intensity of the Hg deposition 
on the underlying terrain in the Southern Baikal 
region based on the calculated fields of the mercury 
concentrations were in satisfactory agreement with the 
state monitoring data on the mercury concentration 
in the snow at the reference stations of the Southern 
Baikal region.  

In the Angara and Baikal regions, the enterprises 
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in Slyudyanka and Baikalsk dominate in terms of the 
contribution to the pollution of Southern Baikal with 
mercury from atmospheric emissions: their proportion 
is 72 %. The contribution of the Irkutsk-Cheremkhovo 
industrial complex is much lower and equals to 28 
%, which is due to the remoteness of the emission 
sources from the lake and the presence of orographic 
inhomogeneities that impede the transfer of the 
impurities. During northwesterly wind at a speed of 2 
m/s, the Primorsky Ridge and Olkhinsky Plateau retain 
a third of mercury from the lake.   

Within a radius of 5 km, approximately 10 % of 
the gross mercury is deposited from a single source, 
which corresponds to the results of other researchers. 

The calculations revealed that 9.2 tons of lead is 
deposited on the surface of Southern Baikal per year. 
In order of magnitude, there is a good agreement with 
the estimates based on the measurement data (Anokhin 
et al., 1981; Belova et al., 1987). The enterprises 
in Slyudyanka and Baikalsk also mainly contribute 
to the pollution of Lake Baikal with Pb (59-79 %). 
The contribution of Irkutsk-Cheremkhovo industrial 
complex varies from 10 to 12 % in autumn and winter 
and up to 38 % in spring. The influence of the sources 
located in the valley of the Selenga River is the lowest: 
from 3 % in spring and summer to 10-13 % in autumn 
and winter.    

The obtained results can be used to address issues 
of improving the ecological situation in the region and 
regulating the operation of enterprises. 
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