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 Abstract: The expedition works were conducted on urban soils 

on the territory and adjacent to the Madneuli enterprise of Kvemo 

Kartli region. Taken from the soil samples 0-10 cm depth. In them 

determined heavy metals - Cu, Zn, Pb, Mn, Cd, Co and Ni by 

plasma-emission spectrometer-ICP-OES. The quality of some 

heavy metal contamination of soil is revealed in connection with 

Clark; The quality of pollution of urban soils is studied: the risk of 

pollution, the contamination concentration coefficient, the total 

characteristic of pollution and the contamination index. Bolnisi 

municipality urban soils are contaminated with heavy metals 

cadmium etc in Kazreti. These pollution in accordance with 

ecological-hygienic categories meets with heavy metals total 

pollution ZC<16 "allowable", ZC=16-32 "moderately dangerous" 

categories. 

Keywords: Soil, heavy metals, contamination, concentration, 

pollution quality. 

Introduction. Mining-mining enterprises may perform a negative role in the environmental pollution 

process. 

A good example of pollution in Georgia is in Kvemo Kartli, in the Bolnisi municipality, the polymetal 

mining enterprise of the Kazreti Program in the Bolnisi Municipality and the licensing territories that are 

located in the south-east of Tbilisi. Madneuli sulfide deposit is presented mainly in three types of ores - 

gold-copper-colachal, gold-barit-polymetal and gold-quartzita, which will be processed by the flotation 

method [1].  
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The deposit is processed in an open career. Priority contaminants of Madneuli enterprise are heavy metals 

- Cu, Zn, Pb, Mn, Cd, Ni, and others, increased amounts of heavy metals in the environmental facilities in 

the natural waters [2,3] in the soils [3-8] and therefore in the food products, Poses not only the nature of 

the region but also the health of the region and certain cities. 

Materials and Methods. Brown soils are widespread in study areas [9]. In order to study the pollution of 

soil with heavy metals, in  2015-2020years sampling of soil samples were made  from urban soils 0-10 

cm depth in different points: background, in order to determine soil pollution in two points of Bolnisi. In 

the soil samples were determined the overall forms of heavy metals [10]. Chemical analyzes were 

conducted in the accredited Laboratory of atmospheric air, water and soil analysis of the Environmental 

Pollution Monitoring Department of the National Environmental Agensy of the Ministry of Environment 

Protection and Agriculture of Georgia. For analysis, high standards tools are used (soil digestion- 

Milestone - Start D Microwave System; pH meters-Milwaukee-mi 150; Plasma-emission spectrometer- 

ICP-OES and others). All stages of the monitoring are underway in accordance with the standards of the 

International Organization for International Standards (ISO). 

Discussion.    

The following indicators are used to describe the contamination of heavy metals of urban soils [11]: The 

main criterion of pollution assessment of soil heavy metals is used as:  

                                                                               Kk = C/K                   (1)       

where     Kk – Clark koeficient  

                C- chemical compunds concentracions 

                K – chemical element Clark 

The coefficient of pollution concentration is calculated by the formula:  

                    KC = CI/CFI        (2)  

 

where,    KC - coefficient of pollution concentration;  

                CI - Actual content in heavy metal soil;  

                CFI - heavy metal background value in the soil.  

 

To calculate the total feature of pollution (ZC), we need to use no less than 7 chemical elements. 

 

                                                  Zc = SUM (Kc1+……Kcn) - (n-1)          (3) 

where,     n –  chemical elements amount      

                Kc – pollution koeficient . 

 

Soil pollution index                                                 α =   (Ko)/n             (4) 

 

where,          Ko = C /MPC 
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Table 1. Average number of heavy metals (2015-2020) content of soil 

0-10 cm depth 

 

Table 1. is given the background concentrations of heavy metals defined in the soil samples taken from 

Mashaveri-Dmanisi in the soil samples taken as a etalone, compared to the results of our results. It turned 

out that the background concentrations of metals are much less compared to the soil samples taken in 

Kazreti and Bolnisi.  

Table 1. and Fig. From 1-4, 0-10 cm depth after joining Kazreti-Mashavera, pollution is more than 

Kazreti-Mashavera. While in Bolnisi, soil pollution is more high than in a meteorological station. 

 

Figure 1. Copper's average multi-year content in Soil 0-10 cm depth, 2015-2020 

 

Figure 2. Zinc average multi-annual content in Soil 0-10 cm depth, 2015-2020 
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Figure 3. Lead average multi-annual content in Soil 0-10 cm depth, 2015-2020 

 

Figure 4. Cadmium average multi-annual content in soil 0-10 cm depth, 2015-2020 

As the figures shows copper, zinc, lead and cadmium concentrations exceeds the relevant Clark's values. 

It is especially high in cadmium, and manganese, cobalt and nickel content in no case does not exceed the 

importance of Clark.  

According to the average multi-annual (2015-2020) of heavy metals (2015-2020), we calculated the 

quality of pollution of soil with heavy metals from Kazreti and Bolnisi territories (Table 2-5). 

                   Table 2. Indicators of soil pollution Kazreti, Mashavera at the top 0-10 cm 

 

ZC-pollution rate 9.29 <10 i.e. the soil is slightly contaminated. According to the soil pollution index, soil 

is slightly contaminated with cadmium. The rest of the metals - "clean" categories. 
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Table 3. Quality of the chemical contamination of soil Kazreti, joining Kazretula, 0-10 cm 

 

ZC-pollution is 17.30 varies from 10-25 and soil is contaminated and meets in "moderately dangerous" 

category. According to the soil contamination index, soil is contaminated with only cadmium, the rest of 

the metals are in the category of "clean".  

Table 4. Soil pollution quality indicators with Bolnisi-meteorological station, 0-10 cm 

 

ZC-pollution total feature of 11.42> 10 i.e. the soil is contaminated on average and meets the "eligible" 

category.  

Soil Pollution Index α <0.75 - "clean" i.e Cu, Zn, Pb, Mn, Co, Ni are not pollution and only cadmium 

meets α> 1 - "contaminated" category. 

Table 5. Soil pollution quality indicators from Bolnisi, 0-10 cm 

 

ZC-pollution is in the scope of 13,78 10-25, ie the soil is contaminated on average and meets the 

"eligible" category.  
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According to the soil contamination index, soil is contaminated only by cadmium and meets the 

"contaminated" category; The rest of the metals - "clean" category. 

Conclusion 

1. The average number of heavy metals (2015-2020) is established on the depth of 0-10 cm of urban 

soils. The main pollutant metals of the Bolnisi municipality are identified and more polluted places. 

2. Evaluated the quality of the soil with heavy metals. Copper, zinc, lead and cadmium  are revealed in 

urban soils; 

3. The final 0-10 cm layer of soil is contaminated with cadmium. More pollution is worth mentioning at 

Bolnisi Exit (ZC =13.78) compared to the meteorological station (ZC= 11.42);  

4. Joining   Kazretula with Mashvera is more contaminated (ZC=17.03) compared to Mashavera (ZC 

=9.29).  

5. Bolnisi municipality urban soils are contaminated with cadmium most in Kazzeti. These pollution in 

accordance with ecological-hygienic categories, meets with heavy metals, ZC<16 "permissible", ZC = 

16 -32 "moderately dangerous" categories. 
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