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INTRODUCTION 

 

Commitment of Serbia for inclusion in the EU includes facing with new challenges in the way of 
environmental protection issues. In order to meet conditions more easily, economy, but also entire 
society, must finally become active partners within implementation of environmental protection policy. 
Together with the state administration, they must find the manner for introduction of the most 
appropriate tools, like economic encourages, introduction of ISO standard, establishing the system for 
environment managing or obtaining of integrated license. For that reason, one of the priorities must be 
frame development and opportunities for introduction of more cleaner and more sustainable practice of 
management in all social segments. 

 

IPPC Directive (96/61 EC) is one of the first EU directives transposed into the legislation of the Republic of 
Serbia through:  

¶ Law on integrated pollution prevention control (official Gazette ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ {ŜǊōƛŀ Ѕ 
135/04) aimed at regulation harmonization from the field of environmental protection and by 
laws: 

¶ Rules on content and manner of records keeping of issued integrated licenses 
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ сфκлр  

¶ Decree on types of activities for which integrated license is issued  
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅΥ упκлрΦ  

¶ Decree on criteria for determination of the best available techniques, for quality standard 
application, and for determination of limit values emissions in integrated license 
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅΥ упκлр  

¶ Decree on contents programme of measures for functioning of the existing facilities or activities 
by prescribed conditions 
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅΥ упκлр  

Directive is defining measures providing integrated approach of pollution prevention control, aiming to 
the achievement of high preservation environmental level. It includes: 

¶ Rational managing of national resources in accordance with the principal "Polluter pays" 

¶ Action on the pollution sources of emission reduction in accordance with the emission limit 
values 

¶ Defining of emission limit values based on the application of BAT technology, considering 
technical characteristics of facilities, their location and environmental state near the facility 

¶ Process development of information exchange between EU countries, for the purpose of 
improvement and application of BAT 

 

IPPC Directive is related to industrial sectors causing the biggest negative impacts on the environment, 
and placing integrated consideration of technological cycles and applied environmental protection 
measures. It implies to the fact that complex requests are valid for all industrial sector, in the field of 
applied production technologies, as well as in the field of environment protection.  

 

Considering that appropriate regulation on integrated control and pollution prevention do not exist, 
Republic of Serbia adopted four new laws (hŦŦƛŎƛŀƭ DŀȊŜǘǘŜ ƻŦ wŜǇǳōƭƛŎ ƻŦ {ŜǊōƛŀ Ѕ морκнллпύΣ 
harmonized with corresponding EU regulations. These laws are as follows: 
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¶ Environment Protection Law 
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ морκлп  

¶ Law of Integrated Prevention and Environment Pollution Control 
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ ссκфмΣ морκлп  

¶ Law of Environment Impact Assessment 
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ ссκфмΣ морκлп  

¶ Law of Strategic Impact Environment Assessment  
ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕморκлп  

 

Environment Protection Law includes an integral environment protection system, which provides 
humans rights achievement on life and development within healthy environment, and balanced relations 
between economy and environment in Republic of Serbia. This law presents one step closer to resolving 
national regulations and EU regulations regarding environment protection. Main elements of EU 
regulations are included within that Law. 

 

Law of Strategic Impact Environment Assessment is performed for plans, programs and baselines within 
field of spatial planning or land use, agriculture, forestry, fishery, energy, industry, traffic, 
telecommunications, tourism, infrastructural system, waste management, water management,  - it is all 
included within plan, i.e., program or baseline. Strategic Environmental Impact Assessment must be 
harmonized with other environment impact assessments, as well as with environment plans and 
environment protection programs, and to be performed in accordance with procedure prescribed by 
law.  

Law of Environment Impact Assessment suggests that environment impact assessment of the projects is 
performed for projects planed and implemented within space, including technologies, reconstruction, 
capacities extension or operation termination, which may cause serious environment pollution or health 
risk. Environment impact assessment includes projects related to the field of industry, mining, energy, 
traffic, tourism, agriculture, forestry, water management, as well as all projects planed to be 
implemented on ƴŀǘǳǊŜΩǎ asset and protected areas. Environment Impact Assessment is prevention 
management tool of environment protection, based on study development and consultations 
implemented with wide public precipitation, based on alternative solutions aimed at data collection and 
prediction of harmful impacts of certain projects on different recipients within environment; establishing 
and protection measures proposal by which harmful impacts could be prevented, reduced or removed, 
having in mind their feasibility. It is important to point out that engineer structure has environment 
impact assessment as its integral part, and it is part of technical documents without which project 
implementation could not be possible.  

Law of Integrated Prevention and Environment Pollution Control defines: 

¶  Integrated license obtaining is condition for certain types of facilities operation 

¶ Integrated license is one decision under which conditions for discharge of pollution substances 
are established 

¶ New facilities for which integrated license is required must apply BAT in their operation 

¶   Existing facilities which do not apply BAT conditions in period request submission of license 
issuing, must submit program of measures for operation plan adjusted with prescribed 
conditions  
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¶ Authorized body can reconsidered (revision) an integrated license, especially in case of 
substantial BAT changes, or changes within regulation on environment protection 

¶ Authorized body for license issuing provides public precipitation in integrated license issuing 
procedure, as well as its revision 

 

General long term objective of environment protection at the wider area of Kolubara lignite basin is to 
provide controlled conditions of lignite deposit excavation and electricity generation, and 
simultaneously, to reduce permanent area degradation and environment pollution. Special environment 
protection objectives includes following items: 

¶ Providing of conditions for preservation and rational use of natural recourses (water, coal 
reserves) 

¶ Prevention of dirty technologies transfer  

¶ Reduction of uncontrolled discharge of pollutants and toxic substances and further 
environment degradation 

¶ Reduction of waste amount, processing and waste recycling 

¶ Recovery of polluted environment parts and degraded areas 

¶ Preservation of natural eco systems and biodiversity 

¶ Establishing of sustainable development concept within process of strategic investment 
decisions making 

¶ Taking of system and permanent measures of protection, restitutions, and polluted 
environment rehabilitation 

¶ Taking of system and permanent measures of habitants protection affected by harmed 
environment state 

 
Open Cast Mine Tamnava ς West Field is the youngest mine of the Kolubara Mining Basin, designed for 
the production of 12 x 106 t of coal, i.e. 22 x 106 m3 of overburden. First mining activities were started in 
1984 with the cutting of an opening ς dewatering trench from the northern, i.e. north-western side of 
the mine. These works were done on the basis of the Detailed Design of Opening, Development and 
Mining of the Open Cast Mine Tamnava ς West Field (1984). Removal of overburden was started in 1994 
and coal mining in 1995. Overburden and coal excavation works were done on the basis of the Detailed 
Mining Design of the Open Cast Mine Tamnava ς West Field (1993). 

From the start of operations until mid-2007, some 135 x 106 m3 of overburden and 67 x 106 t of coal have 
been excavated, whereas some 4 x 106 m3 of interburden have been selectively excavated and dumped. 

In the course of further mining operations, due to the lack of harmonization of procurement of the 
necessary equipment from the Construction Investment Programme aimed at the achievement of the 
design capacity, the land acquisition issues, untimely construction of facilities for mine protection against 
water, other solutions have been employed which deviated from the previously designed ones. All new 
technical solutions were accompanied with the technical documents of the corresponding level, in 
accordance with the legal regulations. 

Due the need to update the design documents from 2004, Supplementary Mining Design for OCM 
Tamnava ς West Field was developed for the operation period between 2003 and 2007. 
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This design does not include technical solutions adopted in the meantime for operation of the machinery 
from OCM Tamnava ς East Field in the area of OCM Tamnava ς West Field implemented by the end of 
2004. 

Untimely construction of facilities at Duboki Potok was executed for the purpose of protection against 
surface waters. For this reason, further advancement of overburden and coal mining face based on the 
Supplementary Mining Design for the validity period of this document did not have any practical value. 

Owing to the expiry of the validity of the Supplementary Mining Design for OCM Tamnava ς West Field 
from 2004, for the operation period from 2003 to 2007, as well as the finalisation of facilities at Duboki 
Potok, conditions were created for the development of the new Supplementary Mining Design of OCM 
Tamnava ς West Field covering the period from 2008 to 2012. 

This Supplementary Mining Design will in addition to the settlement of accompanying problems (e.g. 
land acquisition, construction of ancillary structures necessary for mine operation, timely resettlement of 
population, as well as construction of the entire accompanying infrastructure and areas for the special 
purpose facilities) define the basic excavation, transport and dumping equipment, its detailed operation 
method for the period of five years, and in conceptual terms by the end of OCM Tamnava ς West Field 
operation life. One of the main tasks to be defined by this Supplementary Mining Design is the 
establishment of the mining face at OCM Tamnava ς West Field along east ς west direction and full width 
of the mine, since in the previous operation periods, due to high number of negative factors, there have 
been deviations from this concept, i.e. forced technological solutions were aimed at meeting the planned 
production and not the designed mine development. 

The Employer was under obligation to develop the Environmental Impact Assessment Study for the 
subject design as an integral part of the technical documents necessary to obtain the operation permit in 
accordance with the current environmental regulations.  

 

METHODOLOGY 

Subject production at the planned location must be harmonized with requests from the field of 
environment protection as uniform methodological basis with clearly defined steps for these issues 
analysis.  

Hierarchical arrangement of methodological steps is starting point for methodological approach, 
enabling respect of the established schedule of the steps, and creation of the base line for decision 
making. All performed conclusions from the previous phase representing an obligation and starting point 
of each following step.  

A necessity for uniform order of data exchange between these processes is conditioned with the fact 
that, the results of one process are presenting enter parameters of the other and vice versa. It is 
important to underline that this schedule is not arbitrary, but strictly follows the logic of both analyses, 
as well as mutual influences. The second important fact is related to the multidimensional harmonization 
of these data, for the needs of the process itself, as well as for the needs of informational basis for 
creation of greater importance.  

Specificity of conditions related to the subject study are reflected in fact that it operates aiming to 
explore physical characteristics of the facilities in relation to the soil, on which was project planned to be 
implemented, and to define every characteristic of possible negative effect, as well as protection 
measures. 

In the way of specified facts, applied exploration methodology of environmental issues is, according to its 
hierarchical arrangement and contents, verified manner of finding documented information.  

Specific quality of subject project and characteristics of technological process of production, as well as 
specific qualities of environment existing state at the subject location, have conditioned applied 
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methodology to be modified in certain manner, and to be harmonized with basic characteristics of 
design project and technological process of production.  

An important part of investigation must be dedicated to quantification and evaluation of the current 
state.  

The result of these analyses was the confirmation on the current environmental state at the subject 
location.  

Considering that through the existing state analysis was established that, certain risks are existing in the 
way of environmental effects, second part of investigation is related to the indicators of possible effects, 
and potential threatening for the environment. From each harmful effect, those effects for which was 
proven that within spatial conditions defined mutual relation of planned activity and environment, have 
been analyzed in detail. 

Successful solution in the field of environment protection implies to the round consideration and 
defining of all categories of specified effects. In this sense, always as the priority, we set an obligation on 
their defining compared with basic natural parameters. Basic natural factors include: climate, water, air, 
soil, flora, fauna, landscape, and all together they are representing completely regulated mechanism.  

Processes inside elements of this complex system, are in progress based on depending of one another, 
organic or inorganic elements, where each facility and technological process with its special 
characteristics in some circumstances could lead to disorder relations.  

Modifications occur from completely insignificant, to drastic in the manner that some elements could 
lose their basic characteristics.  

System approach to the relations through criteria analysis in most cases is giving satisfying results, but 
only in case of their objective quantification process and respect between relations in a consistent 
manner. 

Within this study research, recognizing each specific activity by which analyzed planned activity is being 
characterized, all special locations and characteristics of existing potentials, basic criteria have been 
considered, which through quantification procedures have been brought to the certain indicators with 
basic purpose for existing relations to be quantified and for their actual nature to be defined. Based on 
real indicators it could be possible to perform selection of adequate environmental protection measures, 
by which basic purpose of this study could be fulfilled. 

At the final phase, and based on verified indicators, possibilities of environmental improvement and 
environmental protection measures are being investigated, and appropriate measures were suggested 
having justification in sense of rational negative impacts reduction. 

On that occasion, obligations about to come from implementation of Design Draft Law on waste 
management, Draft Law on protection from non-ionizing radiation and Law on air protection, have been 
considered. 

 

LEGAL REGULATIONS 

Regulations and applicable law: 

Ratified International Contracts significant for Republic of Serbia 
Legal regulations and by-laws 

Regulations from other areas applicable in the field of environmental protection 

 

Ratified International Contracts significant for Republic of Serbia 
1. Law on confirmation of Convention on biological diversity (Official Gazette FRS- International 
Contracts", Ѕ 11/01) 
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2. Law on ratification of Basel Convention on cross border movement of hazard waste material and its 
disposal ("Official Gazette FRS- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ Ѕ нκффύ 

3. Law on ratification of Framework Convention of the United Nations on climate change, with annexes 

("Official Gazette FRS- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ Ѕ нκфтύ 

4. Montreal Protocol on substances damaging ozone layer ("Official Gazette SFRY- International 
/ƻƴǘǊŀŎǘǎϦΣ Ѕ мсκфлύ 

5. Vienna Convention on ozone layer protection, with appendix I and II ("Official Gazette SFRY- 
LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ Ѕ мκ90) 

6. International Convention for bird protection (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ Ѕ сκтоύ 

7. Montreal Amendment on Vienna Convention on substances damaging ozone layer ("Official Gazette 
SCG- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ Ѕ нκнллпύ 

8. Law on ratification of Convention for protection of world cultural and natural heritage ("Official 
Gazette SFRY- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎΣ Ѕ 8/74) 

9. Law on ratification of Convention for protection of cultural heritage in case of armed conflict ("Official 
Gazette SFRY- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎΣ Ѕ пκрсύ 

10. Law on ratification of Convention on cross border air pollution on great distances 

("Official Gazette SFRY- InteǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ ЅΦммκусύ  

11. Law on ratification of Convention on cross border air pollution on great distances on long term 
financing of Cooperation program for monitoring and evaluation of cross border transmission of air 
pollution substances on great distances in Europe ("Official Gazette SFRY- International Contracts", 
ЅΦнκутύ 

12. Law on ratification of Montreal protocol on substances damaging ozone layer ("Official Gazette SFRY- 
LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ Ѕ мсκфлύ 

13. Decree on ratification of Convention on benzole poisoning protection ("Official Gazette SFRY- 
LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ Ѕ мсκтсύ 

14. Law on ratification of Convention on prevention and inspection of professional risks caused by 
carcinogen substances and agents ("Official Gazette SFRY- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ Ѕ оκттύ 

15. Law on ratification of Convention for protection of workers from professional risks in working 
environment, caused by air pollution, noise and vibration ("Official Gazette SFRY- International 
/ƻƴǘǊŀŎǘǎϦΣ ЅΦмпκунύ  

16. Law on ratification of Convention on health and safety in working environment 

("Official Gazette SFRY- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ ЅΦтκутύ  

17. Law on ratification of Convention on safety during utilization of asbestos ("Official Gazette SFRY- 
Internationaƭ /ƻƴǘǊŀŎǘǎϦΣ ЅΦΦΦΦ пκуфύ  

18. Law on ratification of European Convention for protection of archaeological heritage ("Official 
Gazette SFRY- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ ЅΦфκфлύ  

19. Law on ratification of European Convention for protection of architectural treasure ("Official Gazette 
SFRY- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ ЅΦпκфмύ  

20. Law on confirmation of Agreement between Federal Government of the Federal Republic of 
Yugoslavia and Russian Federation on cooperation in the field of environmental improvement ("Official 
Gazette SFRY- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ ЅΦсκфсύ  

21. Law on confirmation of Belorussian Amendment of Annex B of Kyoto Protocol with Framework 
Convention of the United Nations on climate change ("Official Gazette RS- International Contracts", 
ЅΦоуκлфύ  
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22. Law on confirmation of Convention on information availability, public participation in decision 
making processes, and, legal protection within environmental issues ("Official Gazette RS- International 
/ƻƴǘǊŀŎǘǎϦΣ ЅΦоуκлфύ  

23. Law on confirmation of Rotterdam Convention on compliance approval procedure based on previous 
notification for certain hazardous chemicals and pesticides within international trade with amendments 
and additions ("Official Gazette RS- LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƴǘǊŀŎǘǎϦΣ ЅΦоуκлфύ  

 

Leal regulations and By-laws  

1. Constitution ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ {ŜǊōƛŀ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅΦуоκлсύ 

2. Environment Protection Law (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ морκлпΣ осκфύ 

3. Law on strategic impact assessment (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ морκлпύ 

4. Law of Integrated Prevention and Environment Pollution Control (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ ссκфмΣ 
135/04) 

5. Law of Environment Impact Assessment (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ ссκфмΣ морκлпΣ осκлфύ 

6. Decree on kinds of activities and facilities for which integrated permit is issued ("Official Gazette RS ", 
Ѕ упκлрύ 

7. Decree on program for measures of adjustments for existing facility operation or activities prescribed 
by conditions (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ упκлрύ 

8. Rules on protection measures from natural disasters and other bigger disasters which must be part of 
technical documents for investment facilities construction (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ опκтуύ 

9. Decree on pollution types, criteria for fee calculation for environmental pollution, level and manner of 
calculation and fee payment (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ ммоκнллрύ 

10. Decree on establishing List of Projects for which is necessary to have impact assessment and list of 
projects for which impact assessment could be requested (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ ммпκлуύ 

11. Rules on conditions and criteria for development of impact analysis of facilities and activities on the 
environment (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ пфκлмύ 

12 wǳƭŜǎ ƻƴ ŎŀǘŜƎƻǊƛȊŀǘƛƻƴ ƻŦ ǇǊƻǘŜŎǘŜŘ ƴŀǘǳǊŀƭ ƎƻƻŘǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅΥ олκфнύ 

13. Rules on register of pǊƻǘŜŎǘŜŘ ƴŀǘǳǊŜϥǎ ŦŀŎƛƭƛǘƛŜǎ όάhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ олκфнύ 

14. Rules on content of requests for necessity of assessment impact and content of requests for scope 
ŘŜǘŜǊƳƛƴŀǘƛƻƴ ŀƴŘ ŎƻƴǘŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ {ǘǳŘȅ όάhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅΥ 69/05) 

15. wǳƭŜǎ ƻƴ ŎƻƴǘŜƴǘ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ {ǘǳŘȅ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ сфκлрύ  

16. Rules on content, scope and manner of development of the previous feasibility study for construction 
ƻŦ ŦŀŎƛƭƛǘƛŜǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥулκлрύ 

17. Rules on functioning of technical committee for evaluation of Environment Impact Assessment Study 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ сфκлрύ 

18. Rules on content and manner of records keeping about executed procedures and decisions made on 
Environment Impact AǎǎŜǎǎƳŜƴǘ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ сфκлрύ 

19. Rules on public inspection procedure, presentation and public discussion on Environment Impact 
!ǎǎŜǎǎƳŜƴǘ {ǘǳŘȅ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ сфκлрύ 

20. Rules on content and manner of records keeping of issued integrated licenses ("Official Gazette RS ", 
Ѕ сфκлрύ 

21. Rules on methodology for assessment of danger from chemical hazards, from environment pollution, 
ǇǊŜƻǇŜǊŀǘƛƻƴŀƭ ƳŜŀǎǳǊŜǎ ŀƴŘ ƳŜŀǎǳǊŜǎ ŦƻǊ ŎƻƴǎŜǉǳŜƴŎŜ ǊŜƳƻǾŀƭ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ Ѕ слκфп ύ 

22. wǳƭŜǎ ƻƴ ǊŜƎƛǎǘŜǊ ƻŦ ǇǊƻǘŜŎǘŜŘ ƴŀǘǳǊŜϥǎ ŦŀŎƛƭƛǘƛŜǎ όάhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ олκфнύ 
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Air Protection 

1. Law on air protection όάhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ осκлфύ 

2. Decree on criteria for determination of the best available techniques, for quality standard application, 
ŀƴŘ ŦƻǊ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ƭƛƳƛǘ ǾŀƭǳŜǎ ŜƳƛǎǎƛƻƴǎ ƛƴ ƛƴǘŜƎǊŀǘŜŘ ƭƛŎŜƴǎŜ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅΥ упκлрύ 

3. Rules on Emission Limit Values, Manner and Terms of Measurement and Recording of Information 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ рпκфнΣ   30/99) 

4. Rules on the manner and deadline for reports submission on performed air pollution measurements 
("Official Gazette FRS ЅΥ 27/73) 

5. Rules on Emission Limit Values, Manner and Terms of Measurement and Recording of Information 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ 30/97,   35/97) 

6. Rules on closer conditions which have to be me by expert organizations which performing emissions 
ŀƴŘ ƛƳƛǎǎƛƻƴ ƳŜŀǎǳǊƛƴƎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ рκлнύ 

 

Water protection 

мΦ ²ŀǘŜǊ ǊŜƎƛƳŜ ƭŀǿ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ϦΣ ЅΥ рфκфуύ 

2. Water [ŀǿ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ϦΣ ЅΥ псκфмΣ роκфоΣ стκфоΣ пуκфп, 54/96) 

3. [ŀǿ ƻƴ ǳǎŀƎŜ ŀƴŘ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎƻǳǊŎŜǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ϦΣ ЅΥ нтκттΣ нфκууύ 

пΦ 5ŜŎǊŜŜ ƻƴ ǿŀǘŜǊ ŎƻǳǊǎŜ ŎŀǘŜƎƻǊƛȊŀǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ϦΣ ЅΥ рκсуύ 

5. Decree on water ƳŀƴŀƎŜƳŜƴǘ ƳŀǎǘŜǊ Ǉƭŀƴ ŜǎǘŀōƭƛǎƘƛƴƎ ƻŦ wŜǇǳōƭƛŎ ƻŦ {ŜǊōƛŀ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ϦΣ ЅΥ 
11/02) 

6. 5ŜŎǊŜŜ ƻƴ ŜǎǘŀōƭƛǎƘƛƴƎ ƻŦ ǇǊƻƎǊŀƳ ŦƻǊ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎȅǎǘŜƳ ŜȄŀƳƛƴŀǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ϦΣ ЅΥ 
8/00) 

7. Rules on manner of defining and zones of sanitary protection of the facilities for potable water 
ǎǳǇǇƭȅƛƴƎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ϦΣ ЅΥооκтуύ 

уΦ wǳƭŜǎ ƻƴ ƘŀȊŀǊŘƻǳǎ ǎǳōǎǘŀƴŎŜǎ ƛƴ ǿŀǘŜǊ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ϦΣ ЅΥомκунύ 

9. Rules on conditions which have to be met by enterprises and other legal entity which executing 
determination of surface, ground and waste water quality όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ϦΣ ЅΥпмκфпΣ птκфпύ 

10. 5ŜŎǊŜŜ ƻƴ ŎŀǘŜƎƻǊƛȊŀǘƛƻƴ ƻŦ ǿŀǘŜǊŎƻǳǊǎŜǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕрκсуύ 

ммΦ 5ŜŎǊŜŜ ƻƴ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǿŀǘŜǊŎƻǳǊǎŜǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕрκсуύ 

12. Rules on potable water hygiene ("Official Gazette FRY ЅпнκфуΣ ппκлф) 

13. Rules on Manner and minimum examination number of waste water quality ("Official Gazette SRS 
Ѕптκ/оΣ моκупύ 

мпΦ wǳƭŜǎ ƻƴ ƘŀȊŀǊŘƻǳǎ ǎǳōǎǘŀƴŎŜǎ ƛƴ ǿŀǘŜǊ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕомκунύ 

15. Order on fees for used water, for extracted material from river beds, from water courses banks, and 
ŦƻǊ ŘƛǎŎƘŀǊƎŜŘ ŎƻƴǘŀƳƛƴŀǘŜŘ ǿŀǘŜǊ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅфκфмΣ мпκфмΣ нфκфмΣ смκфмύ 

16. Instruction on manner and procedure for establishing achieved treatment level of discharged waste 
ǿŀǘŜǊ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ Ѕфκстύ 

мтΦ tƭŀƴ ƻƴ ǿŀǘŜǊ ǇǊƻǘŜŎǘƛƻƴ ŦǊƻƳ ŎƻƴǘŀƳƛƴŀǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕсκфмύ 

 

Soil protection 

мΦ [ŀǿ ƻƴ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ЅснκлсΣ роκфоΣ стκфоΣ пуκфпΣ псκфрΣ рпκфсΣ мп/00) 
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2. Rules on permitted quantity of hazardous and harmful substances in ground and water for irrigation 
ŀƴŘ ƳŜǘƘƻŘǎ ŦƻǊ ǘƘŜƛǊ ǘŜǎǘƛƴƎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕноκфпύ 

 

 

 

Waste management 

мΦ ²ŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ƭŀǿ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕосκлфύ 

2. Decree on waǎǘŜ ƻƛƭǎ ƳŀƴŀƎŜƳŜƴǘ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕслκлуύ 

3. Decree on manner and procedures of waste management containing asbestos ("Official Gazette RS 
Ѕслκлуύ 

4. Rules on documents submitted with request for issuing of import license, export and waste transit 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ Ѕсфκффύ 

5. Rules on criteria for determination of the location and for development of hazard substances stockpile 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ рпκфнύ 

6. Rules on manner of treatment with waste which have hazardous substances characteristics ("Official 
DŀȊŜǘǘŜ w{ ϦΣ ЅΥ мнκфрύ 

7. Rules on conditions and manner of selection, packaging and storage of secondary raw materials 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕррκлмύ 

 

Hazardous substances management 

1. Rules on hazardous substances transport ("Official DŀȊŜǘǘŜ {Cw¸ ЅнтκфлΣ прκфлΣϦ hŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Ѕ 
Cw¸ Ѕ нпκфпΣ нуκфсΣ нмκффύ 

нΦ [ŀǿ ƻƴ ŜȄǇƭƻǎƛǾŜ ǎǳōǎǘŀƴŎŜǎ ǇƭŀŎŜƳŜƴǘ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ ЅолκурΣ сκуфΣ роκфмΣϦ hŦŦƛŎƛŀƭ DŀȊŜǘǘŜ 
Ѕ Cw¸ Ѕ нпκфпύ 

3. Law on production and placement of poison substances ("OffiŎƛŀƭ DŀȊŜǘǘŜ Ѕ Cw¸ Ѕ мрκфрΣ нуκфсύ 

пΦ [ŀǿ ƻƴ ŜȄǇƭƻǎƛǾŜ ǎǳōǎǘŀƴŎŜǎΣ ŎƻƳōǳǎǘƛōƭŜ ŦƭǳƛŘǎ ŀƴŘ ƎŀǎŜǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Ѕ {w{ Ѕ ппκттΣ прκурΣ 
муκуфΣ ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

5. [ŀǿ ƻƴ ŎƘŜƳƛŎŀƭǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

6. Law on package and packing wŀǎǘŜ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

7. wǳƭŜǎ ƻƴ ƘŀȊŀǊŘ ǎǳōǎǘŀƴŎŜǎ ǘǊŀƴǎǇƻǊǘ ƛƴ ǊƻŀŘ ŀƴŘ Ǌŀƛƭ ǿŀȅ ǘǊŀŦŦƛŎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ ϦΣ ЅΥ роκлнύ 

8. Rules on manner of destroying unused poison and packing which is used for poison packing and the 
manner of withdrŀǿŀƭ ƻŦ Ǉƻƛǎƻƴ ŦǊƻƳ ǇƭŀŎŜƳŜƴǘ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ Ѕ тκуоύ 

9. Rules on construction of the liquid oil gas facility and on storage and decanting of liquid oil gas 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ Ѕ нпκтмύ 

10. Rules on construction of flammable liquid facilities and on storage and flammable liquids decanting 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ Ѕ нлκтмύ 

11. Rules on construction of station for motor vehicle fuel supplying and on storage and fuel decanting 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ Ѕ нтκтмύ 

12. Rules on manner of acting with waste which have hazardous substances characteristics ("Official 
DŀȊŜǘǘŜ w{ Ѕ мнκфрύ 

13. 5ŜŎƛǎƛƻƴ ƻƴ Ǉƻƛǎƻƴ ƳŀǊƪƛƴƎ ǿƛǘƘƛƴ ǇƭŀŎŜƳŜƴǘ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ Ѕ оуκфтύ 

мпΦ [ƛǎǘ ƻŦ Ǉƻƛǎƻƴ ŎƭŀǎǎƛŦƛŜŘ ƛƴǘƻ ƎǊƻǳǇǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ 9/08) 
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Fire protection 

1. FiǊŜ ǇǊƻǘŜŎǘƛƻƴ ƭŀǿ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ Ѕот κууΣ ŀƴŘ άhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ роκфоΣ стκфоΣ пуκфпύ 

2. Decree on criteria for classification of organizations and bodies into appropriate fire risks categories 
όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ Ѕруκуфύ 

 

Protection from ionized and non-ionized radiation  

мΦ [ŀǿ ƻƴ ǇǊƻǘŜŎǘƛƻƴ ŦǊƻƳ ƛƻƴƛȊŜŘ ǊŀŘƛŀǘƛƻƴ ŀƴŘ ƴǳŎƭŜŀǊ ǎŀŦŜǘȅ όάhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

2. Law on protection from non-ƛƻƴƛȊŜŘ ǊŀŘƛŀǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

3. Rules on limits for exposure to ionized radiation (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ ЅΥ омκфуΣ соκуфύ 

4. Rules on limits of ionized radiation exposure (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ ЅΥ онκфуύ 

5. Decision on qualifications and health conditions of persons who work with ionized radiation sources 
(ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ ЅΥ 45/97) 

6. Decision on recording ionized radiation sources and on radiation of the population, patients, and 
persons which are exposed to the radiation during work (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ ЅΥ прκфтύ  

 

Biodiversity 

1. Law on plants protection ("Official Gazette w{ ЅΥ нпκфуΣ нсκфуύ  

2. Law on plants protection from diseases and pests (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ ЅΥ мпκупΣ сκуфΣ and ("Official 
DŀȊŜǘǘŜ w{ ЅΥ53/93, 67/93, 48/94)  

3. CƛǎƘŜǊƛŜǎ ƭŀǿ DŀȊŜǘǘŜ w{ ЅΥорκфпύ  

4. Law on protection of kinds of agricultural and woodlŀƴŘ Ǉƭŀƴǘǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ ЅΥнуκллύ 

5. Law on nature preservation (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

6. Law on sustainable usage of fish stock (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

7. Decree on natural rarities protection (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ рлκфоΣ фоκфоύ 

8. Rules on manner destroying of plants for which destroying measures are ordered ("Official Gazette 
Cw¸ ЅΥ 67/2001)  

9. Resolution on policy of biodiversity sustainability in FRY (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ ЅΥ ннκфпύ  

 

Noise protection 

1. Law on noise protection in living environment (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

2. Law on permitted noise level in living environment (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ рпκфнύ 

3. Decision on defining of organizations fulfilling conditions for noise measurement in living environment 
("Officiŀƭ DŀȊŜǘǘŜ w{ Ѕ мκупΣ ппκупΣ ппκутΣ рмκфтύ 

 

Miscellaneous  

1. Mining Law (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ ппκфрΣ опκлсύ 

2. Law on Health and Safety (ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ млмκлрύ 

3. Law on payment and direction of funds for usage of general interest within electricity generation and 
ƻƛƭ ŀƴŘ Ǝŀǎ ǇǊƻŘǳŎǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ 16/90) 
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4. [ŀǿ ƻƴ ƘȅŘǊƻƳŜǘŜƻǊ ƭƻƎƛŎŀƭ ŀŎǘƛǾƛǘƛŜǎ ƻŦ ƛƴǘŜǊŜǎǘ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ ŎƻǳƴǘǊȅ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {Cw¸ Ѕ 
18/88, 63/90) 

5. 9ƴŜǊƎȅ [ŀǿ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ упκнллпύ 

6. Forestry Law ("OŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ псκфмΣ уоκфнΣ рпκфоΣ стκфоΣ пуκфпΣ рпκфсύ 

7. [ŀǿ ƻƴ ƴŀǘǳǊŀƭ ŀƴŘ ƻǘƘŜǊ ōƛƎƎŜǊ ŘƛǎŀǎǘŜǊǎ ǇǊƻǘŜŎǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ {w{ Ѕ нлκттΣ нпκурΣ нтκурΣ 
сκуфΣ рнκуф ŀƴŘ ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ роκфоΣ стκфоΣ пуκфпύ 

8. Law on planning and construcǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ птκнллоύ 

9. [ŀǿ ƻƴ ǎǇŀǘƛŀƭ ǇƭŀƴƴƛƴƎ ƻŦ ǘƘŜ wŜǇǳōƭƛŎ ƻŦ {ŜǊōƛŀ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ моκфсύ 

10. [ŀǿ ƻƴ ǎǘŀƴŘŀǊŘƛȊŀǘƛƻƴ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ осκлфύ 

ммΦ [ŀǿ ƻƴ ƴŀǘƛƻƴŀƭ ǇŀǊƪǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ офκфоΣ ппκфоΣ роκфоΣ стκфо, 48/94) 

12. [ŀǿ ƻƴ ƘǳƴǘƛƴƎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ офκфоύ 

моΦ [ŀƴŘ ŀŎǉǳƛǎƛǘƛƻƴ ƭŀǿ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ роκфрύ 

мпΦ [ŀǿ ƻƴ ŎǳƭǘǳǊŀƭ ŀǎǎŜǘǎ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ тмκфпύ 

мрΦ tǳōƭƛŎ tǊƻŎǳǊŜƳŜƴǘ [ŀǿ όϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ ммсκлуύ 

 

1. EMPLOYER DATA 

FULL NAME: CORPORATE ENTERPRISE MINING BASIN "KOLUBARA" d.o.o LAZAREVAC 

PLACE: Lazarevac 

!5w9{{Υ {ǾŜǘƻƎ {ŀǾŜ Ѕм 

PHONE NUMBER (MANAGER): +381/11/8123-210 

E-mail: kabinetss@rbkolubara.com 

Web site: www.rbkolubara.rs 

MANAGER: Vladan Jovcic, B.Eng 

REGISTRATION: Registered with Agency for Commercial Registers of Republic of Serbia, register number 
2021 

ID NUMBER: 07788053; TIN: 101138490 

FOUNDER: PE" Electric Power Industry of Serbia" 

ACTIVITY: lignite opencast mining and processing (cleaning, drying, crushing), stone extracting for civil 
engineering, limestone extraction, raw gypsum and chalk, gravel and sands extraction, clay and kaolin 
extraction, extraction of quartz sands and other ore. 

OWNERSHIP STRUCTURE: 100% owned by the Republic of Serbia 

  

2. DESCRIPTION OF THE WIDER LOCATION ON WHICH PROJECT IMPLEMENTATION IS PLANNED 

 

Mining Basin" Kolubara" is created by settling and carbonization of plant masses in swamps and lakes of 
tertiary. It is situated 50 km in south-east direction from Belgrade όŦǊƻƳ мфɕроϥ ǘƻ нлɕолϥ Ŝŀǎǘ ŦǊƻƳ 
DǊŜŜƴǿƛŎƘΣ ŀƴŘ ппɕофϥ ǘƻ ппɕпрϥ ƴƻǊǘƘ ƭƻƴƎƛǘǳŘŜ, figure 1). It covers areas of municipalities Lazarevac, 
Lajkovac, Ub, and Koceljeva, as well as the smaller parts of municipalities of Arandjelovac, Barajevo and 
Obrenovac, with total area, approximately, about 600km2, of which areas with investigated geological 
coal reserves have only 167km2.  

This area is characterized with lowland and slightly inundated terrains around river Kolubara, Tamnava, 
Pestan, and Turija. It belongs to Kolubara basin which includes wide area between Valjevo Mountains 

mailto:kabinetss@rbkolubara.com
http://www.rbkolubara.rs/
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and Rudnik at sought, Sumadija mountains at east, Sava River at north Cer and Vlasic at west. It has the 
shape of quadrilateral, having width 75-80 km, and length of approximately 60km. 

Kolubara River divides basin in two parts with its midstream, east and west. In east part there are active 
open cast mines field "B" and "D", mined out field "A" and perspective fields, that is future open cast 
mines: field "C", "E","G", "F", Sopici and Veliki Crljeni. In west part of basin there are "Tamnava- East 
Field" mined out open cast mine, and "Tamnava West Field" an active open cast mine as well as 
perspective mine "Radljevo".  

 
Figure1-Layout geographical map of part of the Serbia with Kolubara Mining Basin 

 

"Tamnava West Field" belongs to its west part, with area of 21 km2. From west and south, mine 
boundaries have been established by artificial boundaries, and have borders with exploration field 
"Radljevo", at the east with OCM "Tamnava-East Field", while towards north; its natural boundary is coal 
seam thinning out (figure 2). 

 
Figure 2-Layout map of Kolubara Mining Basin 
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Towards north, field has established boundaries by line Stepojevac-Brgule-Sarbane, which, at the same 
time represents the spreading boundary of productive part of mining basin. Boundaries establishing 
towards west and south is not completely defined in geological way, an artificial boundary is adopted, 
defined by line Radljevo-Stublenica. Towards south-west, field has established boundaries by line 
Stublenica-Paljuvi-Skobalj-Vreoci that is, toward south by left lowland side of Vranicina River. Towards 
east, field spreading is also defined by artificial boundary, by line Skobalj-Mali Borak-Stepojevac.  

Deposit is situated at the area of municipalities of Lajkovac and Ub, in the area of Kalenic Mali Borak, 
Radljevo, and Skobalj, that is on the pages:7D29 Stepojevac (32, 33, 42, 43, 52, 53, 62, 63, 72, 73, 82, 83). 
A copy of the plan is given within Annex of Study. 

 

Within Kolubara basin "Tamnava West Field" includes area between profile lines: 

"OE" (u -436500) in the west 

"RO" (u-439500) in the east 

"100" (x-922000) in the sought and 

"172, 5" (x-929250) in the north 

 

Deposit is characterized by good transport conditions and communication connections. Near the deposit 
thoroughfares are located: Belgade-Cacak-Podgorica, Belgrade-Celije-Valjevo-Zvornik, regional roads 
Lazarevac-Arandjelovac-Kragujevac and Valjevo-Ub-Obrenovac, as well as the railway with standard 
gauge Belgrade-Bar. In its close surroundings there is electrified industrial gauge Vreoci-Veliki Crljeni-
Obrenovac. Simultaneously, the entire area is crossed with lower level roads, and in its middle macadam 
road Lajkovac-Obrenovac is passing, which goes by route of old railway with narrow gauge.  

 

2.1. Adjustment of chosen location with spatial-planning documents 

 

In the way of defining of base lines for investigation of environmental protection issues, it is necessary to 
collect and consider the existing designed documents which cover wider investigation area, for the 
purpose of making connection between this study investigation and conditions created by those 
documents.  

For Kolubara Mining Basin higher level of the spatial-planning document is Spatial Plan of the Republic of 
{ŜǊōƛŀ όhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{Σ ЅмоκфсύΦ 

Spatial plan of the Republic of Serbia, as strategic developing document is directed, towards finding the 
solution for solving possibilities of the most significant issues in the field of spatial planning, occurred in 
the previous period, as well as towards establishing of the (long-term) global objectives for regulation of 
area and settlements.  

With Spatial Plan of the Republic of Serbia, request has been strategically placed for mandatory 
adjustment of area usage with the capacity and restrictions of natural and created values, and with 
needs of social-economic development, which presents basic sustainable development concept. 
Strategic objectives of the environmental protection given by the Spatial plan of the Republic of Serbia, 
present preservation factors of ecological spatial integrity, i.e., rational usage of the natural resources 
and protection of natural environmental resources . 

Basic objectives of the environment and nature protection are defined by the Spatial plan of the Republic 
of Serbia: 
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¶ Quality environment: clean air, sufficient amount of quality and hygienic potable water, 
preserved agricultural land, preserved eco systems and biological diversity, safe food, regulated 
settlements. 

¶ Rational natural resources usage, especially nonrenewable and partly renewable ones (mineral 
raw material, water, soil), better usage of raw material and energy, waste reduction and recycle 
level increase, safe depositing of waste, recovery of ecologic and spatial exploitation of rae 
materials consequences with priority of particularly degraded and devastated locations, zones 
and landscapes, eco system renewing, revitalization and land acquisition of the zones with 
intensive open cast mining of mineral raw materials. 

¶ Prevention of natural environment degradation (air, water, soil, vegetation) 

¶ Erosion prevention at threatened sites and areas 

¶ Protection, renewing, and rehabilitation of wildlife, 

¶ Preservation of natural landscapes, 

 

Development of OCM "Tamnava West Field" is consideration subject of the Spatial plan of the mining 
area of Kolubara Mining Basin (Institute for architecture and town planning of the Republic of Serbia, 
2007). 

Environmental Impact Assessment Study of the coal mining project at OCM "Tamnava West Field" is 
being developed in accordance with the Law on Environmental Impact Assessment (Official Gazette RS, 
Ѕ морκлпΣ осκлфύΦ 

This Study is developed according to the following documents: 

¶ Additional mining project OCM "Tamnava West Field" (2008, Koubara Project, Lazarevac) 

¶ Actualization of construction investment program of OCM "Tamnava West Field" (2007, Mining 
Institute, Belgrade) 

Other important documents and existing plans regarding Kolubara Mining Basin used within 
development of the Environmental Impact Assessment Study is: 

¶ Environmental Impact Assessment Study of the current state of the OCM "Tamnava West Field" 
of the project:" Additional mining project OCM "Tamnava West Field" (2007, Mining Institute, 
Belgrade, Zemun) 

 

2.2 Vicinity of the areas protected by international or local regulations (protected goods: natural, 
cultural, and historical) 

 

Entire area of Kolubara is especially rich in elements of cultural interests. Extended coal mining have 
discovered great deal of different remains, dated from the earlier Neolithic period, from medieval sites 
to the latest elements of rural architecture. Entire area of Kolubara Basin also has symbolic value 
because it was site on which very important "Kolubara battle" took place during the First World War. 

 

Cultural monuments protection in Kolubara Basin started in 1991 and for that reason; coal mining by EPS 
is regulated by law concerning procedures, applied in case of archeological sites.  

Related to that, any site discovered during coal mining, needs to be examined and classified by an 
archeologist from the Institute for cultural monuments protection of the Republic of Serbia.  
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Coal mining during last decade, has discovered that, in the middle of Kolubara river valley, three 
settlements derived from early Neolithic period. First was discovered in the cave of Salitar, with deposits 
dated form older Paleolithic to the end of Bronze Age. And other two were discovered in the 
monasteries near Skobalj and Simic near Cucug. 

 

At the subject area, bigger part of archeological sites is located along the narrow land section, which 
covers area between Tamnava West and Tamnava East Fied. 

 

There are three important archeological sites discovered in this area, and archeological agency has to 
move them, for the purpose of enabling coal mining at OCM Tamnava East Field. 

 

These deposits were near Skobalj village, as follows: 

¶ Hungarian cemetery: discovered in 18. Century AD and has vertical gravestones with inscriptions 
and examples of stone-dressing, typically for the region Podrinje-Kolubara 

¶ Manastirin remains: it is the village includes horizons discovered in period from early Neolithic to 
Middle Age. Black and light brown pottery was discovered in this area. 

¶ Ruins from 4th Century, near Skobalj: contains great villas of the late Roman period. An 
interesting chapel is located near this villa. 

The forth archeological site is situated near location Kamalj, near Skobalj. Currently, it is examined by the 
Institute for cultural monuments protection of the Republic of Serbia. Remains of this site include traces 
from the Roman period, chapels, and old graves. 

 

At the area of Tamnava West mine, remains are discovered in Neolithic period. They are situated at the 
location of Livade, Kalenic, but they already have been examined and removed. It is predicted that three 
important sites would appear by the extension of the mine Tamnava West to the sought direction. Their 
existence is already known. 

 

These sites in the wide area of the village Mali Borak: 

¶ Remains of the ancient village at the location Jariciste: there are few fragments of ceramic pots 
and stone tools from the beginning of Neolithic period to the Bronze Age, Roman period, and 
until 15. And 16. Century AD. Certain archeological sites imply to the existence of Necropolis in 
this area.  

¶ Remains of Crkvina: this is Middle Age necropolis form prehistorically era. At the wider zone of 
this site, traces from the Roman period have also been discovered.  

¶ Remains of Majska Njiva: at this site ceramics, wall structures, tiles, iron nail and coins from the 
roman period. Archeologists suggest that, life at the specified location lasted from the roman 
period and even later, to the First Serbian Uprising in1804. 

 

According to the scientists of the Institute for cultural monuments protection of the Republic of Serbia, 
the hill that surrounds Crkvina is interesting enough to be the part of cultural landscape category. 
However, it still does not protected by law as cultural landscape, as other areas at mines Tamnava West 
and East. 
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At Kolubara Basin, especially at Tamnava West Field, there are several interesting buildings with 
traditional architecture elements. The most important are those traditional houses in villages of Kalenic 
and Mali Borak: 

In Kalenic, there are three houses of ethnographic importance: 

¶ Milovan Andric house 

¶ Radisav Acimovic house 

¶ Pantelije Misic house 

And in Mali Borak there are two houses of ethnographic importance: 

¶ Brana Mihajlovic Road tavern  

¶ The family Radic road tavern 

 

 

 

 
Figure 3: Cultural monuments locations 

 

At the areas including open cast mine, there are no natural resources under procedure in accordance 
with the Law on Environment tǊƻǘŜŎǘƛƻƴ όhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ w{ Ѕ морκлпΣ осκлф). 
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2.3 Vicinity of sanitary protection, watercourses, and water supply sources  

 

For the purpose of water protection from the pollution, the following zones of sanitary protection are 
predicted: 

¶ Direct protection zones (old regime zones) 

¶ Narrow protection zone (limitation zone) 

¶ Wider protection zones (monitoring zone) 

¶ Protections zone  

 

Based on the Study "Sanitary protection zone" it can be concluded that, industrial facilities of Kolubara 
are within wider source protection zone. Application of sanitary measures would have as a consequence 
relocation or difficult facility operation.  In practice, applying of these measures is not implemented, 
because, it is about the facility with great strategic importance within power system of Republic of 
Serbia. That is the reason why monitoring of measures need to be implemented in direct cooperation 
with authorized divisions of the Mines.  

 

Potable water treatment facility" Kalenic" is located at the area of mining basin" Kolubara" within open 
cast mine "Tamnava West Field". It has been constructed within construction investment of CHP 
"Kolubara B", for the needs of supplying thermal power plant complex with potable water, and also 
some industrial facilities, situated near mines. It is predicted by Water supplying project, that facility 
purpose would be potable water supplying of the local settlements: Kalenic, Radljevo, Mali Borak, Veliki 
Crljeni, Vreoci and Stepojevac, which do not belong to the water supply systems of nearby municipalities. 

/ƻƴŎŜǇǘǳŀƭ ǎƻƭǳǘƛƻƴ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōȅ 5ŜǎƛƎƴ hŦŦƛŎŜ Ϧ{ǊōƛƧŀǇǊƻƧŜƪǘέΣ .ŜƭƎǊŀŘŜΣ мфурΣ ŀƴŘ DŜƴŜǊŀƭ 5ŜǎƛƎƴ 
of the facility developed by SOUR Unioninvest RO Hidroterma, Sarajevo, in 1986. General designs of the 
facility, reservoir, pumping station for potable water pressure, water supply and sewerage installation 
and electrical installation, were developed by Design Office "Srbijaprojekt" in 1986. 

Total designed capacity of the facility is 100 l/s. Source contains wells, used for dewatering of open cast 
mine "Tamnava West Field". Currently, there are three wells from which raw water is transported to 
facilities B1, B2 and B3. Well B1 provides approximately 15-20 l/s of raw water, and wells B2 and B3 are 
providing about 25-30 l/s of raw water, in which case 40-50 l/s of water could be provided, amounting to 
40-50% of processing capacity of the facility. Connecting of the new constructed well is soon to be 
planned, whose location is in facility close surroundings, and according to investigation activities it could 
provide 15-20 l/s of raw water. It is expected for these four wells to provide water supply at the facility 
approximately 60l/s.  

Water treatment facility was constructed in June, 1990, but it was commissioned at the beginning of 
1998.  

Raw well water, processed at the water treatment facility in Kalenic, has designed capacity 100 l/s, but 
currently, facility is in operation with capacity of 30 l/s, because filters cannot process bigger amount of 
water. Besides, washing process is inadequate and after few months in operation filter is blocked.  

 

Potable water treatment includes following processing phases: 

¶ Aeration at the atmospheric pressure 

¶ Basin for water collection after aeration 

¶ Filtration with ammonia biological oxidation  

¶ Disinfection using chlorine gas 
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Predicted aeration processes, surface storage and filtration, during appropriate technological process 
and during usage adequate machine equipment, could provide potable water quality in MPC limits.  

Potable water treatment concept at the facility after reconstruction, predicts well water treatment 
providing potable water quality in accordance with current legal regulation (Rules on potable water 
ƘȅƎƛŜƴŜ ϦhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ Cw¸ ЅпнκфуύΦ 

At the "Kalenic "facility water is treated from the existing wells B1, B2, B3, which provide approximately 
40-50 l/s of water.  

For the needs of connection of new well B4, examinations include physical-chemical parameters of 
collection ground waters quality, directed towards facility, as well as water quality after certain 
technological phases.  

Results of physical-chemical raw water analyses are given through examinations, performed by: 

Laboratory of the Institite "Jaroslav Cerni" 

Laboratory "Hemijska dinamika" of the Institute for application of nuclear sciences "Vinca" 

Drive laboratory "Tamnava East Field" 

Results are given as follows: 

¶ Content of organic matter expressed through consumption KMnO4 is within limits2,37 mg/l ς 4,1 
mg/l, mean arithmetic value is 3,37 mg/l 

¶ Ammonium ion originates from soil reducing processes, it has inorganic origin and its content 
expressed as mgN/l is in the range 0,37 mg/l ς 1,0385 mg/l. and mean arithmetic value is 0,69 
mg/l. Ammonium ion is being processed at the facility to the maximum permitted 
concentrations.  

¶ Nitrites are in range of 0,00 ς 0,1 mg/l 

¶ Nitrates content is below MPC value  and it is in about 1,0 mg/l 

¶ Chlorides are in the range of 12,0 mg/l-18,0 mg/l with an average value of 14,6 mg/l, in MPC 
value. 

¶ Sulfates are present within concentrations lower than 5, 0 mg/, below MPC level. 

¶ Iron concentrations are in the range of 0,745 mg/l ς 0, 07 mg/l.  Mean arithmetic value is 0,33 
mg/l. Iron concentration is above potable water permitted concentrations and it must be 
removed at the facility. 

¶ Manganese is usually appearing in ground waters which contain iron. It is detected in the range 
of 0,00 ς 0,061 mg/l. MPC is 0,05 mg/l and it must be removed within processing procedure of 
raw into potable water. 

¶ Silicon dioxide has concentration of 47, 5 mg/l. Content of dry residue of filtrated water is 
550mg/l. 

¶ Raw water samples indicate to low level of oxygen saturation. It is characteristic for ground 
waters, and from the medical point of view is not acceptable, considering that it is cause of 
anaerobic conditions creation. With the aeration process in the water treatment facility, water 
must contain oxygen which would simultaneously perform oxidation process from iron 
compounds and manganese and turn them into non soluble compounds, in which case, during 
filtration they will stay at filter filling.  

¶ Dissolved CO2 has high value of 107, 5 mg/l in water content. Degassing need to be implemented 
by water aeration.  
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¶ Water from the existing wells B1, B2, and B3 is hard water. Total hardness is from 27, 2ɕdH; 
mean value is 28, 16ɕŘIΦ IŀǊŘƴŜǎǎ ƛǎ ƴƻǘ ƭƛƳƛǘŜŘ ōȅ wǳƭŜǎ ƻƴ ƘȅƎƛŜƴƛŎ ǾŀƭƛŘƛǘȅ ƻŦ ǇƻǘŀōƭŜ ǿŀǘŜǊΦ 
There is no any data related to its negative impact on health.  

 

Analyses-" Jaroslav Cerni"  Institute 

 

Revision and monitoring related to the reconstruction of the water supply system facility Kalenic 
14.09.2000. 

Samples are as follows: 

1. Collective raw water reservoir (V=127 m3) 

2. After aeration Q=30 v/l 

3. After filtration Q=30 v/l (observed fro aerator, right filter) 

4. After aeration Q=100 v/l (flows are not measuring) 

5. After filtration Q100 v/l 

 

Table 1: Revision and monitoring related to the reconstruction of the water supply system facility Kalenic 
14.09.2000. 

Parameter/profile  1 2 3 4 5 MPC 

Date 14.09.2000 

Flow l/s 30 30 30 100 100  

Temperature ɕ/ 18.9 19.0 18.8 18.9 18.7  

Turbidity NTU 1.5 2.2 0.6 6.0 1.1 1(5) 

pH  7.13 7.81 7.61 7.73 7.45 6.8-8.5 

Specific el. 
ŎƻƴŘǳŎǘƛǾƛǘȅ нлɕ/ 

˃{κŎƳ 872 860 814 864 813 1000 

O2 Dissolubility mg/l 2.7 6.9 7.2 7.5 7.4  

Saturation % 29.2 74.9 77.8 24.8 27.3  

CO2 Dissolubility mg/l 107.5 20.7 24.8 24.8 27.3  

Alkalinity p 
(CaCO3) 

mg/l 0.0 0.0 0.0 0.0 0.0  

Alkalinity m 
(CaCO3) 

mg/l 503 480 463 465 470  

KMNO4 mg/l 3.05 1.01 2.2 1.9 1.1 8 

NH4-N mg/l 0.37 0.38 <0.05 0.37 0.05 0.08* 

Total hardness 
(CaCO3) 

mg/l 486.1 436 J 431.2 452.4 448.8  

Total hardness ɕŘI 27.2 24.4 24.1 25.3 25.1  

Hardness (CaCO3) mg/l 459.9 426.9 414.5 442.6 436.1  

Total hardness ɕŘI 25.7 23.8 23.2 24.7 24.4  

Chlorides mg/l 9.4 12.5 12.5 11.3 10.6 200 

Sulphates mg/l <5.0 <5.0 <5.0 <5.0 <5.0 250 
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Silicates mg/l 48.0 47.5 47.5 47.5 47.5  

Fe mg/l 0.31 0.34 0.05 1.99 0.10 0.3 

Mn mg/l 0.12 0.12 0.05 0.17 0.04 0.05 

O2 according to 
Vinkler 

mg/l 3.98 8.03 8.95 8.50 7.48  

 

 

Analysis results of well water 

Sample: Raw well water 

Sampling date: 30.09.1999 

 

Table 2: Raw well water analysis results, 30.09.1999 

Parameter Water  sample MPC value according to the rules 
Ѕ пнκфу 

KMnO4 4.1 Up to 8 

Ammonia, mg/l 062 0.1 

Dry residue mg/l 550 n.d. 

pH value 6.6 6.8-8.5 

Electric conductivity micro S7cm 740 Up to 1000 

Total hardness mg/l 29 n.d 

Iron mg/l 0.745 0.3 

Manganese, mg/l 0.161 0.05 

Calcium, mg/l 119.2 200.0 

Magnesium, mg/l 53.4 50.0 

Sodium, mg/l 18.2 150.0 

Potassium, mg/l 17.6 12.0 

Zink, mg/l 0.14 3.0 

 

 

Watercourses vicinity 

Hydro geology of "Tamnava West Field deposit" includes rivers, small rivers, and streams with constant 
and periodic flow. Each flow belongs to the catchment area of river Kolubara, which has its direction east 
from deposit. River Kolubara belongs to the River Danube catchment area. The only constant surface 
flow within deposit is River Kladnica with course direction from sought west, towards north east. River 
Kladnica has characteristics of calm, quite and low land river. Ravines, like Duboki potok, have water only 
during rainy period. 

Upstream from "Tamnava West field" deposit, at River Kladnica, between Paljuv and Vis, earth dam was 
constructed and reservoir was created for the goal of open cast mine protection against surface waters. 
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Hydro morphological terrain characteristics 

As the case is with hydro meteorological characteristics of River Kolubara catchment area, with special 
observation to its low course, hydro morphological characteristics of River Kolubara and its tributaries, 
have been analyzed in detail as follows: 

¶ Flow 

¶ Flood 

¶ Low water 

¶ Alluviums 

 

Based on the above mentioned characteristics, analysis of water course and flow characteristics of River 
Kolubara and its tributaries, has been performed, at the open cast mine area. Systematic measurements 
at River Kolubara initiated in 1950, by placing of water gauge station in Drazevac, downstream from 
"Tamnava" deposit. Daily and monthly flows of Kolubara and its tributaries fluctuate in wide ranges.  

 

At the station in Drazevac, monthly flows measurements are as follows: 

¶ 10,6 m3/sec ςthe lowest 

¶ 22,6 m3/sec ςan average 

¶ 146 m3/sec ς the highest 

 

Season flows are not in accordance with calendar season, although water amount is nearly related to the 
season character. Trimester with the highest water amount is February ς April, with share of 42% of total 
annual flow, then May ς July with share of 26%, and trimester with the lowest water amount is August ς 
October with share of 10%. 

 

Orthographic-morphologic characteristics of terrain and hydrological regime of River Kolubara and its 
tributaries is conditioned by introduction of new measurements stations at deposit areas (observations 
are in progress), so reliable data could be achieved, for the needs of regulation of Kolubara, Kladnica,  
Vrancine watercourses, and for the purpose of open cast mines protection against surface waters.  

 

2.4 Population or location development 

 

Most of the existing population of Kolubara Basin originates from settlers which, during past two 
centuries, have formed agricultural communities. Populated areas are organized in the manner of village 
settlements and scattered villages containing small groups of houses, surrounded by big parcels of arable 
land. Little villages are prevailing, because more than 50% settlements have less than 2000 inhabitants. 
The entire area of Kolubara Basin is characterized by small population density, low urbanization level and 
small villages.  

Lazarevac is municipal, administrative, legal, commercial centre, as well as the centre including different 
kinds of services. It is located 15 km in direction sought west from "Tamnava West field". The entire 
population gravitates around this center. Stepojevac, as one of the biggest villages and Crljeni, are 
providing services of local significance. Each other village has facilities for service providing, and basically 
are the part of Lazarevac. 
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During fifties and sixties in Kolubara Basin, serious migrations occurred as the consequence of desire for 
moving to the bigger cities. This type of population movement is occurred simultaneously with activities 
at open cast mines in Kolubara, which offered employment possibilities for the younger population.  

Communities Lazarevac and Ub have positive migration rate from the beginning of mining activities, 
while at the area of Lajkovac negative rate is recorded.  

Typical property at Kolubara area has 6-7 ha, and most of households have one or two parcels in its 
possession. Some of households also have meadows and forests, especially in the area of River Kladnica.  

Main economic factor at the area of Kolubara is coal generation and processing, together with electricity 
generation.  

Mining industry development and electricity generation development initiated after the Second World 
War, while development was accelerated during sixties and seventies, followed by high growth rates and 
capital investments. Development of mines, plants, and other industrial facilities, encouraged not only 
industrial, but also the entire area development, with economic structure change. Construction of new 
trade centers caused rapid and far-reaching changes in the field of economic structure, employment, 
while, industrial activities, civil engineering activities and trade, traffic development turn municipalities 
at this area in actual industrial centers.  

Increased growth rate and different social ς economic conditions have stimulated social- economic 
environment and reached: 

¶ Constant population growth at the wider area 

¶ Rapid improvement of living conditions 

¶ Change in population economic structure, and increased employment rate outside agriculture, 
and reduction of active farmers  

¶ Village population migrations towards Lazarevac and other centers, in which employment out of 
the agricultural area is being created.  

Employment rate are significantly different in bigger cities, which may be seen from the table below. 

 

Table 3: Employment rate in subject area (2000) 

Activity Lazarevac % Lajkovac % Ub % 

Mining and Industry 78,0 56,9 49,8 
Agriculture and Fishery 0,2 5,4 7,2 
Forestry 0,0 0,0 0,0 
Water management funds 0,1 0,0 0,0 
Buildings 8,0 9,8 4,4 
Traffic and transport 4,5 10,0 6,8 
Trade 0,4 8,0 13,3 
Catering industry and tourism 4,4 0,7 4,6 
Trades 0,1 0,9 1,5 
Housing and public services 2,7 2,4 2,4 
Financial and other services 1,5 5,8 10,0 
Total 100,0 100,0 100,0 
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Employed within industrial sector are prevailing at municipalities of Lazarevac. More than 50% of them, 
approximately 58% are employed in mining industry and coal processing (at the open cast mine). 

 

Second significant sector is metal processing sector (mechanization, equipment, electric devices 
production) which employs about 20.8% of workers. Food industry, textile, leather industry, wood 
processing industry, rubber and plastic industry, building material industry and non metal industry are 
employing total of 20% of industrial employers.  

 

Agriculture also presents important industrial branch of this area: more than 70% of land is covered with 
arable land, but it employs only 30% of population.  

 

Agriculture is in transition period, through some serious changes, due to arable land is constantly being 
ǊŜŘǳŎŜŘΣ ŘǳŜ ǘƻ ŜȄǘŜƴǎƛƻƴ ƻŦ ƳƛƴƛƴƎ ŀŎǘƛǾƛǘƛŜǎΣ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴΧIt turns to be some kind of additional 
activity for many residents, because they are cultivating land for their own needs. Farmers usually own 
land with orchards and vineyards (98%). Prevailing crops are corn, wheat, rye, oats and barley. Vegetable 
crops are also significant: potato, pepper, beans, cabbage, ƻƴƛƻƴǎΣ ǇŜŀǎΧ Growing plants for the purpose 
of processing (sugar beet, sunflower) is quite limited.  

 

Industrial activities, present at the area of Lazarevac, Lajkovac, Ub are as follows: coal mining, electricity 
generation, metal processing industry, industry of electric devices, rubber and plastic industry, building 
material industry, food industry, wood processing industry, textile and leather industry, non metal 
industry, chemical industry and transport. Industrial activities with the biggest share are coal mining, and 
electricity generation, while others have smaller share.  

 

Significant investments are implemented within power sector, which indicates priority and importance of 
mining activities, while share of other branches is quite marginal. This dominant role is particularly visible 
in municipality of Lazarevac (86, 2%) and Lajkovac (84, 3%), where some of the largest production 
capacities of Electric Power Industry of Serbia are situated.  

 

The most important road at Kolubara area is Ibarska Magistrala. It connects Belgrade with Monte Negro. 
Although it is situated near capital city, main direction of national traffic network does not pass through 
Tamnava West field. The nearest place of the thoroughfare E-75 (north to sought direction) is almost 50 
km towards east, while its west part toward Valjevo and Tuzla passing through sought part of Kolubara 
basin.  

 

Other roads are of local interests. Local transport network is quite developed, since it is considered 
satisfied for communication between village and populated parts of this area.  

 

The subject area is very close to the railway Belgrade ς Bar, which is passing along part of the road Vreoci 
ς Lazarevac. Both thermal power plants "Nikola Tesla A" and" Nikola Tesla B" are connected by railway 
enabling constant coal supplying.  

 

Three power line routes are passing through the mining area, with voltage 35 kV, Istok I, II and III, for the 
purpose of supplying of OCM "Tamnava East field", as well as recreation center facilities. 
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Figure 4: Power infrastructure of the area (Source: Spatial plan of mining area for Kolubara mining basin) 

 

Subject terrain is rarely populated; it was a marsh land (before River Kolubara regulation), except the 
thoroughfare Belgrade ς Gornji Milanovac and Veliki Crljeni ς Cvetovac.  
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Figure 5: Road and railway network (Source: Spatial plan of mining area for Kolubara mining basin) 

 

Dense settlement along these roads was developed for the last twenty years and it is populated mostly 
by population resettled during development of "Tamnava West field".  

Placing boundaries of the open cast mines is implemented in the manner which does not require 
ƘƻǳǎŜƘƻƭŘΩǎ resettlements.  
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2.5. Natural recourses at the subject location, with special observation at the presence of swamps 
sǳǊŦŀŎŜ ƻǊ ƎǊƻǳƴŘ ǿŀǘŜǊǎΣ ŦƻǊŜǎǘǎΣ ŀƎǊƛŎǳƭǘǳǊŀƭ ƭŀƴŘΣ ŦƛǎƘƛƴƎ ŀƴŘ ƘǳƴǘƛƴƎ ŀǊŜŀǎΣ ƳƛƴŜǊŀƭ Ǌŀǿ ƳŀǘŜǊƛŀƭǎ Χ 

 

Lignite is the most significant mining treasure at the subject location and surrounding area, covering an 
area of three municipalities. Municipality of Ub area is extremely rich in stone sites, dolomite sites, 
quartz sand, clay, which is good base for construction material.  

Simultaneously with coal mining, in municipality of Lazarevac, other industrial branches have been 
developed, due to existence of other natural resources: diatomaceous earth in Barosevac, kaolin clay in 
Rudovci, quartz sands in Zeoke. There is very quality stone, named "Brajkovac granite" in Brajkovac, used 
for facades building.  

There are many springs, different mineral waters suitable for therapeutic use.  

Ground waters reservoirs are significant, especially for river alluvial. Based on this, few pumping stations 
systems were developed: regional system "Nepricava", municipality system "Pestan", local system 
"Vreoci"," Medosevac "and" Veliki Crljeni". These systems have developed water supply network and 
water treatment facilities. Other water supply systems are down to local use.  

 

Land use 

At "Tamnava West field" area, land is currently used for agricultural purposes, including pastures for 
grazing. Villages Kalenic, Mali Borak and Skobalj are scattered in the area. There are several parts 
covered with forest vegetation, mainly near River Kladnica and Duboki Potok.  

Usable land structure at this area will be affected by mining activities at Tamnava West, as it can be seen 
in table below. 

 

Table 4: Land use structure at Tamnava West (ha) 

 Ub community Lajkovac community Total 
 Kalenic Radljevo M.Borak Skobalj  

A
ra

b
le

 la
n
d 

Fields 454.10 238.61 521.58 160.00 1374.29 
Gardens 0.72 0 0 0 0.72 
Vineyards  1.01 0 0.10 0 1.12 
Orchards 30.95 9.38 22.11 7.43 69.87 
Meadows 62.76 15.79 44.54 37.82 160.91 
Pasture 33.33 19.71 52.63 26.63 132.30 

͙́ͪͫͭͼ͙ 0.34 0 0 0 0.34 

Forests  36.27 57.47 10.93 182.30 
Total arable land 660.87 319.76 698.43 242.81 1921.86 

B
a

rr
e
n
 la

n
d 

Yards 10.07 4.90 9.98 2.45 27.40 

Roads 5.78 1.41 10.00 10.64 27.83 
waters 0 0.52 0 7,17 7.69 

Infertile 30.62 0.18 21.86 0.11 62.77 

Total barren land 46.47 7.01 4184 20.38 115.70 
TOTAL 707.34 326.77 740.27 263.18 2037.56 

Source: EPS 

With over 70% of cultivated fields and vegetable gardens, general land use could be classified as 
agricultural. Recently, these activities have been intensified. 
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Besides perennial plantations, orchards are prevailing, compared to vineyards (4.3% - 3.00%). Limit 
between terrain with low and terrain with high percent of land covered with plantations, is quite clear. 
Percent increase was recorded in the zone of Celije, Petka, Lazarevac, Susnjare, Stubice, Burovo, Dren, 
Bistrica, Mali Crljeni, Prkosava, Strmovo, reaching the highest percentage (8.1% - 13.3%). 

 

Regulation plan (Official Gazette RS 44/95) defines criteria for land use and terrain protection. It is of 
high importance for land use planning in the area of Kolubara basin which is currently affected by 
changes due to mining activities. Spatial plan for "Tamnava West field" area is prepared and currently is 
in public consultation procedure. It is expected for spatial plan to be adopted, and afterwards, to be 
announced as official legal act, by which it would be effective.  

 

In the meantime, starting from April, 2000 official order is issued, on prohibition of all activities of new 
house holdings construction, or agricultural building within defined parts of Kolubara basin, including 
those near Tamnava West, except those related to mining activities. 

 

In accordance with the regulation plans, from 1997, for Brgule and Radljevo, extended area directly 
related to the west part of the mine Tamnava West, is reserved for agricultural activities.  

 

Few restrictions were adopted on construction activities, related to existing houses reconstruction, 
stables extension, barns, and other auxiliary buildings. These activities are limited to the absolutely 
necessary level, so farmers could achieve normal agricultural production, while their resettlement to 
another location would not be executed. Objects which exceed established standards from regulation 
plans would not be paid in case of mining activities extension at this area.  

 

As regards the settlement Novi Kalenic, it is important to have in mind that regulation plan for this place 
from 1994, was followed by Law on Spatial Planning from 1989, so it was not in accordance with the new 
Law on Spatial Planning from 1995, by which certain requests regarding public facilities and 
infrastructure were defined in more details.  

 

At the area of Kolubara, it is possible to specify following forest communities: 

¶ Forests of white willows are mainly along River Tamnava tributaries, 

¶ Forest of bay oak, which is located near forests of white willows, 

¶ Mixed forests of bay oak and hornbeam are the most common in this area, 

¶ Forests of bay oak and hornbeam with lime are located in hill areas 

¶ Forest of shrubby oak and hornbeam  near village Barosevac, covers protected areas in west and 
northwest direction, 

¶ Forest of shrubby oak and common hornbeam with Hungarian oak covers slopes with the 
inclination about 20%, turn to east and northeast direction, 

¶ Forests of beech are in depression located near Barosevac village, 

¶ Hungarian oak forest is one of the most common in this area, and indicates environmental 
conditions prevailing in this area, 

¶ Shrubby oak forest with moss is growing at the shallow soil with expressed acid reaction, 

¶ Silver linden forest covers the area near Sokolovo village (Veliki Crljeni) 
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At low land area of Kolubara, peat land vegetation is present, and also a swamp with reed and sedge. 
Sedge is usually can be found in depressions filled with water, during the entire year.  

 

Concerning surface waters in this area, they include rivers, small rivers, and streams. River Kolubara 
belongs to Danube basin. The only constant surface flow within deposit is River Kladnica with course 
direction from sought west towards north east. River Kladnica has characteristics of calm, quite and low 
land river. Ravines, like Duboki potok, have water only in rainy period. 

Upstream from "Tamnava West field" deposit, at River Kladnica, between Paljuv and Vis, earth dam was 
constructed and reservoir was create for the goal of open cast mine protection against surface waters. 

 

Stuborovni reservoir is located around 10 km from Tamnava West field, on River Jablanica. It is still under 
construction. Dam height is 74 m, and dam crest elevation is 363 m above sea level. An effective 
reservoir capacity is 49.5 mill m3, and it can regulate water course of River Jablanica during entire year, 
even longer. 

 

It is important to point out, that "Tamnava West field" has complex hydrological conditions. It can be 
seen within periodically changing of collector and isolator with different effect on coal mining. Also, 
there are big reserves of quality water collected in roof, and floor coal seams. Lake at Paljuvim enables 
development of sport fishing tourism.  

 

 

2.6. Locations affected by earthquakes, land subsidence by landslides, erosion, flood, temperature 
differences, common fogs, and strong winds 

 

Seismic investigations 

 

In course of 1976, within geologic investigations for the needs of thermal power plant construction, 
seismic regionalization is preformed for the entire Kolubara basin, as well as micro seismic 
regionalization of economically active area at location of future thermal power plants. Study and 
development of the appropriate subject documents were performed by Seismic office RS. Based on 
seismic regionalization of RS from 1973, the area of Tamnava West Field belongs to the 6TH seismic level 
according to MSS scale. 

 

Modern geodynamic processes   

 

Geodynamic processes at Tamnava West field area are active, as follows: 

Surface decay crust until recently did not separate as one particular creation. During engineering-
geological investigations results, it could be noticed that within quaternary clays always is appearing Fe 
and Mn oxides in the shape of grain or skim, and CaCO3 in the shape of concretions or dust. These kinds 
of appearances are characteristic for rock chemical change, i.e., surface decay. In course of mapping, it 
can b seen crumb like structure, characteristic for mechanical decay. This process is not only developed 
in quaternary clays, but it can be followed to the rock mass of alevrite. Crust thickness is approximately 
up to 25m. 
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Washing is performed along cut surfaces of terrain, operating slopes, by precipitation. Reservoir creation 
of this process ς diluvium, is made of quaternary clays, terrace sandy clays, and alevrite. Its thickness 
cannot be measured precisely, because in its reservoir zone mining activities are performing.  

Dredging is process in which are formed ravines of erosive groove, with depth up to 1 m, in higher parts 
of operating slopes of the first and second ECS system. 

Land sliding is hard movement of rock masses along sliding surfaces, with slope to 40-50ɕ ŀƴŘ it is 
characteristic for the second ECS system, which excavates alevrite. This kind of appearances could be 
expected in the period after long rains. The cause of sliding plains creation is hardness reduction due to 
terrain vibrations by dynamic load of mining equipment, transporters, and water drenching, which may 
cause swelling, by that and rock mass movement.  

Sliding as geodynamic process was shown at part of deposit near graveyard Kalenic, in 1997. Rock 
filtration destruction is process taking place along lateral slopes in west part of terrace sediments where 
cavernous are appearing. These morphologic processes present the consequence of filtration activity of 
ground waters. 

Geological operation of atmosphere and ground waters is manifested by rocks decay under the effects 
of temperature and frost. 

Technological processes are expressed in each open cast mine. They are created by every day cutting, 
bulk filling, and dewatering, static and dynamic loading. 

Flood risks in area of Tamnava are on high level due to water courses characteristics. Main tributaries of 
River Kolubara are Pestan, Turija, Kladnica, Tamnava, Vranicina, and Ub.  

 

Table 5: Rivers characteristics  

River 

 

Measuremen
t station 

 

 

Water intake 
surface όͣ͟2) 

 

 

Mean water flow (m3/s) 

Min. (95%) average ͣ͊Ȅм҈ 

Kolubara 

 

 

 

 

Drazevac 3588 - 20.80 - 
Beli Brod 1869 1.80 16.06 - 
Slovac 995 1.04 9.47 337 
Valjevo 340 0.18 3.66 306 

Kladnica Paljuvi Vis 74 - 0.26 - 
Tamnava Koceljeva 208 - 1.22 - 
Pestan Zeoke 125 - 0.78 - 
Ub Ub 214 - 0.97 - 

 

River Kolubara banks are mainly unstable, and riverbed is curves due to different soil type in subject 
area. Season flows are not in accordance with calendar season, although water amount is nearly of 
season character. Trimester with the highest water amount is February ς April, with share of 42% of total 
annual flow, then May ς July with the share of 26%, and trimester with the lowest water amount is 
August ς October with share of 10%. 

Reservoir system is planned for construction, for the purpose of flood protection, ad some of them are 
already under construction (Paljuvi, Vis, Stuborovni). Water from these reservoirs is used in agriculture 
and for industrial purpose, including cooling water for thermal power plants Kolubara A and Kolubara B. 
Planned system will provide high level capacities for flood protection, with reveres probability one time 
in five hundred years. 

Stuborovni reservoir is located around 10 km from Tamnava West field, on River Jablanica. It is still under 
construction. Dam height is 74 m, and dam crest elevation is 363 m above sea level. An effective 
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reservoir capacity is 49.5 mill m3, and it can regulate water course of River Jablanica during entire year, 
even longer. 

Paljuvi Vis reservoir at River Kladnica is constructed in 1984 for the purpose of Kolubara mining basin 
supplying. Altitude of this reservoir is 115 m. Water is stopped with embankment with height 15, 8 m. 
Reservoir capacity is nearly 350.000 m3. Dam crest elevation is 760 m. This reservoir will be of high 
importance, before Stuborovni reservoir is commissioned.  

 

Climate changes impacts 

Wider area of Kolubara basin is characterized by continental climate, with relatively worm summers and 
mild cold winters. Based on data, obtained by measurements of particulate climate elements (air 
ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ ƘǳƳƛŘƛǘȅΣ ǎƴƻǿ ŎƻǾŜǊ ƭŜǾŜƭΣ ǎƻƛƭ ǘŜƳǇŜǊŀǘǳǊŜΣ ŘƛǊŜŎǘƛƻƴ ŀƴŘ ǿƛƴŘ ǎǇŜŜŘΧύ in 
meteorological station Kalenic, conclusions on micro climate characteristics could be performed: 

 

Air temperature 

1. Mean daily air temperature: 

¶ Winter  +1, 5 ɕ/ 

¶ Spring  +11, 5ɕ/ 

¶ Summer +21, 0ɕ/ 

¶ Autumn +12, 3ɕ/  

¶  

2. Mean monthly air temperature: 

¶ The lowest in January  +0, 5ɕ/ 

¶ The highest in July and August +19, 7ɕ/ 

3. Mean annual air temperature  +11, 6ɕ/ 

 

Precipitation 

 

According to the annual precipitation amount, this area is moderately humid area with average 
precipitation amount of 650-1000 mm.  

 

1. Mean monthly precipitation amount are: 

¶ Maximal in June, July and August (281-293 mm) 

¶ Minimal in January and February (83,5 mm) 

Snow cover level >50 cm in low land region of this area is relatively rare and it usually lasts for one day 
only, while average snow cover level for this area is characteristic for period 15.12.-01.03. is 10 cm (for 
17-19 days). 
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Evaporation 

 

Maximal values are recorded in July and August (220mm), and minimal in December and January (20 
mm).Evaporation is the highest in June (158 mm), and the lowest in January (18 mm) for soil under lower 
vegetation. 

 

Winds  

 

Strong winds are not common in subject area. The most common are from west direction and northwest, 
strength of 6 Beaufort s (11-14 m/s), and last 12, 3 days per year, and the most common are in period 
April-August. Based on observation data from period 1974-1988 Seismic Station Tamnava, that is GMS 
Valjevo, wind frequency from different directions and silence occurrence, as well as mean wind velocity 
for 16 directions, that is, 8 main directions, were calculated. Obtained values are given in Table 6, as well 
as in graphic of so called "wind rose", at Figure 8, for GMS Valjevo. 

 

Table 6 

Type 
Direction 

Silence 
N NE E SE S SW W NW 

1 2 3 4 5 6 7 8 9 10 

frequency % 3.9 5.8 8.0 3.2 1.7 3.9 18.2 8.4 46.9 

Speed (m/s) 2.5 2.2 2.6 3.2 3.4 2.5 2.3 2.9  

 

 
Figure 8: Wind rose, period 1949-1991  

 

Table 7: Frequency and wind speeds for SMS "Tamnava", period 1974-1988 

Type Wind direction 

S
ile

n
ce
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Concerning wind direction, it is evidenced that they most commonly are blowing form west and 
northwest direction (expressed in Valjevo), specific for summer period, and from east and east-southeast 
(Typically for Tamnava), that is east and north east (specific for Valjevo) 

 

2.7. Presence of hospitals, schools, kinder gardens, religious buildings, public facilities at the location 

 

Part of the land, is currently used for production on Tamnava West field exceeds more than 2.5 km2. 
Complete area used for coal mining, will be extended as the result of continuous operation, and by 2005 
will be necessary 4.6 km2, and by 2010 7.3 km2 and about 12 km2 by 2020. Four villages will be resettled 
completely or partially, due to coal mining. Number of population need to be resettled is shown in Table 
8. 

 

Table 8: Villages which currently are within Tamnava West field borders 

Name Number of 
households 

Number of residents Source 

Kalenic 81 201 Voting,1996 
Radljevo 43 130 Local plan,1997 
Mali Borak 214 619 Voting,1999 
Skobalj 128 393 Voting,1999 
Total 466 1343  

 

Villages need to be resettled have a large number of public facilities like: elementary schools, local shops, 
medical centers, churches, and cemeteries which also need to be relocated.  

 

Proposed mining activities would require obligatory purchase of about 2000 ha of agricultural land 
and/or uncultivated land. 

 

Up until now, about 25% of necessary land is mainly at the area of Kalenic, and it is in EPS property.EPS 
also initiated relocation of Kalenic village, process includes both, land acquisition and compensation in 
the way of households providing, village infrastructure and also pecuniary compensation. 
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The elementary school and ancillary building for school stuff have already being built in Novi Kalenic. Part 
of the infrastructure is completed, such as big part of water supply system, part of sewage system and 
electricity distribution. /ƘƛƭŘǊŜƴΩǎ playgrounds and soccer stadium with all necessary facilities are also 
located there.  

 

Near open cast mine, TPP Nikola Tesla A is located with its dump, and also in south-southeast direction 
there are open cast mines field D and field B. Open cast mine Tamnava East field is situated along open 
cast mine Tamnava West field. Annually, approximately 25 t of coal is excavated, which is combusted in 
TPP Nikola Tesla A, TPP Nikola Tesla B, TPP Kolubara A and part of TPP Morava.  

 

At distance of 10-15 km from open cast mine Tamnava West, there is industrial complex "Kolubara 
Prerada", in which coal is being processed (coal crushing and separation) for the needs of thermal power 
plant and raw coal drying (about 700.000 t/annually is generated), for the needs of industrial and wider 
consumption. At Junkovac location, industrial complex" Kolubara Prerada" has its own dump situated. At 
distance of 20 km, in northwest direction, TPP Nikola Tesla B is situated with its dumps.  

 

2.8. Area on or near location on which protected, important or sensitive plant and animal species are 
used 

 

In accordance with the Environmental Law protected area is established near Lazarevac and Ibarska 
Magistrala. This area is rich with bay oak (Quercus robur) and ash (Fraxinus oxicarpa). 

 

Hunting Act protects animal species which are present in this area. According to this law, some species 
are permanently protected from hunting or their hunting is limited to hunting seasons. Permanent 
prohibition is introduced for the following species: skunk (Putonus putonu L.), little weasel (Mustela 
nivalis L), otter (Vudra vudra L), lapwing (Vanellus vanellus L,), cresed duck (Aythia Fuliguta L.), pink 
heron (Ardea purpurea L), little white heron (Egretla garzetta L), yellow heron (Ardeola rolloides 
Scop,), rabble rouser (Ixobrichus miƴǳǘǳǎ [ύΣ ͍͔ͭͪͯ΄͊ ͙͍ͭ͊͊͟͟͟͡ όCŀƭŎƻ ǘƛƴƴǳƴŎǳƭǳǎ [ύΣ ǊŜŘ ƭŜƎƎŜŘ 
hawk (Falco vespertinus L), buzzard (Buteo bueto L), kite (Cyrcus cyaneus L.), owl (Otus scops L), little 
owl (Athene noctua Scop.). 

 

Besides previously mentioned species, forest ant (Formica rufa L.) and its anthills are protected by 
particulate provisions of the above mentioned Environmental Law ; as well as all types of blind mice and 
their habitats.  

 

There are no data indicating that some of this species are located in the area of Tamnava Wets field. 

 

2.9. Velocity of important roads or facilities for public access to recreation center and other facilities  

 

The most important road at Kolubara area is Ibarska Magistrala. It connects Belgrade with Monte Negro. 
Although it is situated near capital city, main direction of national traffic network does not pass through 
Tamnava West field. The nearest place of the thoroughfare E-75 (north to sought direction) is almost 50 
km towards east, while its west part toward Valjevo and Tuzla passing through sought part of Kolubara 
basin.  

 



JP ELEKTROPRIVREDA SRBIJE 

w. αY h [ ¦ . ! w !ά d.o.o. 

OGRANAK P R O J E K T  

ENVIRONMENTAL IMPACT 
ASSESSMENT STUDY FOR THE 

PROJECT: Ψ{¦tt[9a9b¢!w¸ aLbLbD 
DESIGN ς OCM ¢!ab!±! ²9{¢ CL9[5Ω 

 

Page 38 of 163 

Other roads are of local interests. Local transport network is quite developed, since it is considered 
satisfied for communication between village and populated parts of this area.  

 

The subject area is very close to the railway Belgrade ς Bar, which is passing along part of the road Vreoci 
ς Lazarevac. Both thermal power plants "Nikola Tesla A" and" Nikola Tesla B" are connected by railway, 
enabling constant coal supplying.  

 

2.10. Facilities for small business, tourism and trade at the subject location and its surroundings 

 

Ub and Tamnava are farming area and our farmers are recognized agricultural manufacturers. Lignite is 
the most significant mining treasure at the subject location and surrounding area, covering an area of 
three municipalities. Municipality of Ub area is extremely rich in stone sites, dolomite sites, quartz sand, 
clay, which is good base for construction material. It has center for sports and recreation with football, 
basketball and volleyball court, and athletic track. Hunting is quite developed; lake in Paljuvi enables 
development of sports hunting. Ub is the city wants to be developed. There are many locations suitable 
for constructive development of different profitable contents: industrial zones, trade and business 
centers. In city center is located 50 ha of space suitable for all types of business activities, particularly for 
trade center construction. It is the space of enterprise "Ubljanka" with big halls, equipped with 
infrastructure, on road for Belgrade. Hall of the previous factory "Kerub" enables construction of 
industrial zone in the modern sense.  

 

Industrial zone of Lajkovac includes cadastral lots Lajkovac and Jabucje and it is located near Ibarska 
Mgistrala, 65 km from Belgrade. 

 

Industrial zone area is bordered by the railway Belgrade-Bar from north, west border is future zone of 
Belgrade-Bar railway, and south border is planned detour of the road M-4 (Belgrade-Valjevo), while east 
border is from future cross section of M-4 road and detour by channel to the railway Belgrade-Bar. It is 
planned for industrial gauge to be constructed and connected with Belgrade-Bar railway.  

 

Economic environment 

¶ Agricultural and processing resources in livestock breeding, farming and fruit breeding 

¶ Positive investors experience - "Vindija" from Varazdin, owner of "Lajkovac Dairy" 

¶ Significant investments in Kolubara area, creating more favorable environment and encourage 
operation of small enterprises-households appliances factory "Gorenje" in Valjevo, Socks and 
underwear Italian factory "Valu" in Valjevo, "Voda-Voda" and "Sinalco" in Vrujci. 

¶ Effective Chamber of Commerce Valjevo, as economy and investors service 

 

Economy 

In economy structure of Lajkovac, the biggest share has agriculture in which an individual sector is the 
most significant. It has approximately 12500 ha of arable land. One of the famous agricultural 
cooperative in Serbia, 33 "Lajkovac" practically does not exist anymore. Capacities of mills, silos, dairies, 
refrigerators, and other local business facilities are waiting for better time to come and interests of the 
current owners, to be put in operation once again, 

Within industrial zone of Lajkovac, act several private enterprises, which bring faster development of the 
entire municipality by its own activity. The most successful are "Borverk" and "Nodel". At only 30 km are 
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famous tourist destinations ς Rajac and Divcibare. Agricultural center was founded in 1998, by joining of 
Agricultural livestock-veterinary center and Crop production center.  

Lajkovac has an open sports activities courts, also an outstanding soccer court. One big municipality 
investment is in progress ς forming of sports and recreation center with outdoor pools near the court.  
 
Lignite is the most significant mining treasure at the subject location and surrounding area, covering an 
area of three municipalities. Municipality of Ub area is extremely rich in stone sites, dolomite sites, 
quartz sand, clay, which is good base for construction material.  

Simultaneously with coal mining, in municipality of Lazarevac, other industrial branches have been 
developed, due to existence of other natural resources: diatomaceous earth in Barosevac, kaolin clay in 
Rudovci, quartz sands in Zeoke. There is very quality stone, named "Brajkovac granite" in Brajkovac, used 
for facades building.  

There are many springs, different mineral waters suitable for therapeutic use.  

Ground waters reservoirs are significant, especially for river alluvial. Based on this, few pumping stations 
systems were developed: regional system "Nepricava", municipality system "Pestan", local system 
"Vreoci"," Medosevac "and" Veliki Crljeni". These systems have developed water supply network and 
water treatment facilities. Other water supply systems are down to local use.  

Regarding hotel capacity, for the future needs is predicted a small motel construction in recreation 
center named "Ocaga" and extension of "Vis" hotel. Catering, within small economy sector, covers each 
populated place, and it is suitable for the people needs.  
 
This area is full of little lakes created by ǇŜƻǇƭŜΩǎ action. Lake Ocaga is located at 60 km from Belgrade; it 
is "real pearl". It has spring water, which every day gets filtrated by modern devices. Beside it, there is 
Stara Ocaga, which provides the feeling of untouched nature. 
Lake in Cvetovac was created by ǇŜƻǇƭŜΩǎ action, and also few small lakes between Vreoci and Rudovci. 
Lake Paljuvi, in the next municipality is not so far away. They all are situated in depressions, surrounding 
by forests, giving relaxation and enjoyment.  
 
Shooting range Tamnava was developed in 1992 and it is situated at 18 km from Lazarevac towards Ub 
that is 2 km distant from Ibarska Magistrala. At Tamnava dump sides, off ς road races already have been 
held.  
 
Big sports center "TEK" in Veliki Crljeni, besides soccer court includes indoor swimming pool, basketball 
playground, gym, and other auxiliary facilities. Other places have, either sport centers or soccer court. 
 
2.11. Lay-out plan ς graphics 

 
3. VIEW OF CURRENT ENVIRONMENT STATE (Micro and macro location) 

Development of intensive lignite mining at open cast mines of Kolubara Basin, as well as development of 
processing and thermal capacities based on that lignite, is responsible for strong industrial-economic 
development of Serbia in sixties and seventies, but simultaneously caused negative changes in each 
environment segment of area of Kolubara.  
 
Considering diversity and complexity of energy sector development and environmental protection for 
the past two decades, many studies and environment analyses were developed by the science 
institutions, universities, design organizations and experts, which primarily were directed on 
development issues of new thermal capacities construction and their effects on the environment. 
Besides that, many study-research studies: cadastre of pollutants development, development of 
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systematized environment monitoring. Those researches analyses indicated that it is possible to establish 
one integral informational system on the environment at OCM Kolubara area, but until today, that kind 
of system has not been established in practice. 
 
OCM "Kolubara" development improved social-economic area development. However, mining activities, 
and scope and efficiency of lignite utilization within mining complex of OCM "Kolubara", are main 
sources of negative changes within environment, with certain impact on the wider environment. Basic 
ecological disorders at the subject area occurred under the influence of mining activities on natural eco 
systems, and especially on agricultural and forest eco systems. Open cast mining dynamics have 
progressively destroyed, during last 50 year, quality agricultural land which is above lignite deposits, 
simultaneously changing morphological, hydrological, and other characteristics of the area.  
 
Power-industry complex has an ecological dimension manifested as pollution of air, soil, surface and 
underground waters, thermal loading ƻŦ ŀǊŜŀΣ ƴƻƛǎŜ ŜƳƛǎǎƛƻƴǎΧ 
 
Mining-industrial development of area, encouraged development of settlements and infrastructure 
systems, but also created a conflict between mining and existing facilities located around open cast 
mining zone. 
 
Environment estimation is based on environment changes. Regarding analysis, relevant information on 
technological processes characteristics applied in MB "Kolubara", including implemented environmental 
protection measuresΤ ƳŜŀǎǳǊŜƳŜƴǘǎ Řŀǘŀ ƻƴ ǎƻƳŜ ŜƴǾƛǊƻƴƳŜƴǘ ǇŀǊŀƳŜǘŜǊǎΧ 
 
It can be stated that lignite production created negative direct consequences on the environment, which 
include:  
¶ Destruction and occupation of fertile agricultural land, 

¶ Change of morphological and landscape characteristics of the subject area, 

¶ Flood risks increase, 

¶ Water pollution and soil by waters from ash disposal sites, oil derivates, detergents, 

¶ Inadequate disposal of industrial and communal solid waste  
¶ Air pollution caused by dust from ash disposal sites and flue gasses from boiler rooms and 
vehicles  

¶ Increased noise and vibration level 
 
Results of the latest tests, requested for this study development, are given within Study Annex. It is 
important to point out that currently we have data on imission pollutants measurements and waste 
waters, while soil quality examinations are still in progress.  
 
 
3.1. Waters (ground and surface) 

 
3.1.1 Hydro-geology and ground water quality 
 
Based on extensive geological, geo-technical and hydrological examinations, ground water level, it is 
concluded that Tamnava West field deposit has complex hydrological conditions. That complexity is 
reflected by alteration of collectors and insulators with different coal mining impacts.  
Number of aquifers is established by drilling, and their mutual connections filling and emptying, as well 
as their hydrologic and hydrodynamic characteristics. 
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Hydrological members 
Rock masses include the following:  
Hydrologic collectors 
¶ Alluvial and terrace gravels, 

¶ Pontian sands, 

¶ Intermediate layers of sand, pontian sands, 

¶ Floor seam, pontian sands 
Hydrological insulators 
¶ Quaternary clays, 

¶ Alevrites, 

¶ Coal series 
 
Aquifers are created within hydrological collector, which was conditioned by ratio of some lythological 
members. 
Compared with position towards coal series, aquifers are divided into:  
¶ Roof seam aquifers 

¶ Intermediate layers aquifer 

¶ Floor seam aquifer 
 
Roof seam aquifers 
 
Above the coal series, in roof seam sediments, three aquifers with different hydrological and 
hydrodynamic characteristics are situated.  
For the purpose of oscillations monitoring of ground waters level, 118 piezometers were installed in roof 
hydrological collector, and 73 piezometers were damaged by different excavation works, while 24 are in 
process of function observation. 
25 piezometers were installed within roof seam of upper pontian sands, 15 were damaged, and 2 are 
filled, and 8 could be observed. 
It is needed to point out that measurements of ground waters level have not been performed since 
1994, and that they started again in 2004, and great deal of piezometers was filled, i.e.,, was not in 
measurement function.  
 
Aquifer in alluvial gravels and sands 
 
This aquifer consists of alluvial sediments of Kladnica and Kolubara. They occupy the smaller part of open 
cast mine "Tamnava West field". Ground waters collector is made by gravels and sands, of 
heterogeneous composition, from sand fraction to large quartz alluvial. Locally, they contain clay. 
Thickness of this collector is variable and it is in range 2-6 m, rarely up to 10m. General water direction is 
from sought-sought east towards northeast. Quaternary clays are on the top of alluvial sands and gravels 
having the function of hydrological isolator. Alevrite is situated within floor seam of gravels, and it is 
good consolidated, with function of hydrological floor isolator.  
Aquifer fillings are made of precipitations and surface watercourses.  
Drainage is performed by river bed Kladnica which in cases of high water level fill the aquifer. 
Hydrodynamic view of aquifer is quite been changed due to exploration works at open cast mines 
"Tamnava East field" and "Tamnava West field". It is different compared with the one which was in 
natural cases of filling and emptying.  
Ground water regime is been changed. Filtration ratio is defined based on grain size distribution, by 
method of USBR, and it is in limits n x 10-2- n x 10-7 m/s, the most common case is n x 10-4 m/s.  
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A well B-1/k is constructed in this hydrological collector. By pumping data processing, the following 
hydrological parameters were obtained: k=2, 5x10-4 m/s, T=5, 8x10-4 m/s, a=2, 6x10-3 m2/s I, q=0, 
6x10-3. 
 
Aquifers in terrace gravels 
At the area of "Tamnava West ŦƛŜƭŘ άǘƘŜ ōƛƎƎŜǎǘ ǇŀǊǘ ƻŦ ǊƻƻŦ ƘȅŘǊƻƭƻƎƛŎŀƭ ŎƻƭƭŜŎǘƻǊ Ƙŀǎ ōŜŜƴ made of 
terrace gravels, in some parts it is saturated with clay. Grain size distribution is not equal. Thickness is in 
the range 2-12 m. Quaternary clays are on the top of terrace and alluvial sands and gravels having the 
function of hydrological isolator, with filtration ratio from n x10-9 m/s. At the bigger part of floor gravels, 
alevrite is situated, good consolidated, with hydrological isolator function, having filtration ratio n x10-8 
m/s. 
Filtration ratio of terrace gravels is defined based on grain size distribution; it is in interval n x10-6 m/s.  
Aquifer filling is performed by precipitations infiltration, and emptying is performed by dewatering 
facilities at the open cast mine.  
 
Obtained hydrological parameters are shown in Table 9. 
 
Table 9. Hydro geological parameters from wells B-3/k and B-4/k 

Mark 

Hydro geological parameters 

Filtration ratio 

ƳκǎŜͫ 

 ́

(transmobility) 

ƳнκǎŜͫ 

 ͊

(piezo conductivity) 

ƳнκǎŜͫ 

Q 

(specific 
capacity) 

(l/s/m) 

B-оκ˴ 5,9x10-5 1,9x10-4 1,01 6,1x10-3 

B-пκ˴ 1,0x10-4 1,9x10-4 0,17 1,8x10-4 

 
Aquifer in roof upper pontian sands 
 
At the OCM "Tamnava East field" is been discovered the appearance of upper pontian , gray-blue sands 
(seam 3a)and at the smaller area of quartz medium grained size sands white to light yellow color.(seam 
3b).  
In general, "3a" sands are located in deposit area like ion thin layers, while "3b" sands in lance shape are 
located at the smeller area. ! ǎŀƴŘ άоŀέ Ƙŀǎ the possibility of moving 13, 4 m, and "3b" sands to 23, 3 m. 
Aquifer filling is performed by precipitation infiltration, while the emptying is performed by seepage into 
dewatering facilities at the mine.  
25 piezometers were installed within "3a" sands, 15 were damaged, and 2 are filled, and 8 could be in 
observation function.  
Water is under pressure, and filtration ratio is defined based on grain size distribution within limits n x 
10-6 m/s.  
Sands floor seam consists of coal, and roof is mainly consists of alevrite.  
 
Aquifer in intermediate seams of sand 
 
Aquifer in intermediate seams of sands is compressed type; Collector consists of fine grained size to 
medium grained size quartz sands, having function of hydro geological collector. 
No well is constructed in this hydro geological collector. Its parameters are defined only based on grain 
size distribution, while regime and dynamics are defined only by ground waters level observation in 4 
drill holes.  
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22 piezometers are damaged by mining and other activities in this collector, 13 are filled, and 14 are in 
observation function.  
Their thickness is around 30m, and number of sands is variable, it is increasing from north to south.  
Sands are fine grained to medium grained size. Grain size distribution is quite uniform. Filtration ratio is 
in limits n x 10-5 m/s. 
Filling is performed out of mine borders, where top coal seam is affected by erosion, and gravels are 
situated directly over intermediate layers of sand, both creating complex type aquifer; its emptying is 
performed by dewatering facilities.  
 
Aquifer in floor sands 
 
Floor aquifer at OCM "Tamnava West field" is part of complex aquifer Kolubara which extends from 
Turija to Pestan in east direction, to Rivers Tamnava and Ub on in west and northwest direction.  
Besides exploration drill holes, floor collector is explored by 122 hydro geological drill holes and 7 wells. 
Hydro geological drill holes consist of piezometers constructions for oscillations aquifer level monitoring.  
From total number of installed piezometers constructions, 77 are damaged by mining and other 
activities, 28 are filled, 17 are in observation function.  
Filtration ratio is defined by grain size distribution in accordance with USBR method and it is in limits n x 
10-5 m/s.  
7 wells are constructed within this collector. Trial seepage is performed and collector hydro geological 
parameters are calculated.  
In natural conditions regime, aquifer is emptying into sediment in north part of deposit in zone where 
floor sands are in direct connection with quartz sands and gravels. 
Filling is performed out of mine borders, sought west from mine Radljevo, where floor sands are in direct 
hydraulic connection with surface waters.  
 
Table 10. Hydro geological parameters of floor wells 

Well mark 

Hydro geological parameters 

k 

Filtration ratio 

(m/s) 

T 

Water 
permeability 

(m2/s) 

a 

Piez. ratio 

(m2/s) 

m 

Specific well yield 

B-6/P 3,9x10-6 3,9x10-4 0,96 9,5x10-3 

B-3/P 1,6x10-6 1,6x10-4 0,06 1,0x10-2 

B-4/P 6,3x10-6 6,3x10-4 0,86 4,2x10-4 

Obc/OE-160 2,1x10-5 2,1x10-3 0,62 4,0x10-3 

Obc/OE-165 1,3x10-5 1,3x10-3 0,57 3,0x10-2 

Obc/OE-170 2,3x10-5 2,3x10-3 0,7 2,0x10-3 

OJ-171,25 1,0x10-5 1,0x10-3 0,6 2,0x10-3 
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Ground water chemical characteristics 
 
Based on chemical analyses of ground waters, done by samples taken from piezometers, and waters 
analyses from experiment wells, it can be concluded that creation conditions of aquifer water in floor 
seam, intermediate lazes, and roof seam are identical and quite complex.  
Within chemical content of floor waters, hydro carbonate - magnesium type is prevailing. Similar 
situation is with waters created in intermediate layers of sand, even there is prevailing hydro carbonate-
sulphate ς calcium ς magnesium type. Higher diversity level is shown with roof seam waters, where 
hydro carbonate-sulphate ς calcium ς magnesium type is most common.  
In general, waters from deposit of OCM "Tamnava West field" have low level of mineralization. It also 
can be concluded that, especially in roof seam iron and manganese content is increased. Floor seam 
waters have increased carbonate thickness, and ion CO4 content indicates on direct coal seam influence 
on their chemical content.  
 
Ground water quality 
 
Ground water quality analyses performed in period 1975-1984 (Table 11), characterize ground water 
quality before excavation process. Having increased concentration of iron and manganese could be used 
for drinking only in case they are adequately treated.  
Water treatment facility is located near Kalenic village. 
 
Table 11 Systematization Results of ground water quality from wells for potable water delivery (1999) 
 

Parameter Unit Aquifer MPV 

M-2 & MB-7 BM-5 

Color °Co/Pt <5 <5 5 

Turbidity NTU 2 0.6 1 

pH 1 7.3 7.7 6.8-8.5 
KMnO4 consumption mg/I 5.1 4.4 8 

Residue after evaporation mg/l 385 345 - 

Electric conductivity Ǉ{κͫƳ 570 530 1000 
Ammonia, NH3 mg/l 0.65 0.45 0.1 

Chlorine-residue mg/l <0.05 <0.05 0.5 

Chlorine mg/l 6.3 9.9 . 200 

Nitrite, NO2 mg/l <0.006 <0.006 0.03 
Nitrate, NO3 mg/l <2.0 <2.0 50 

IronΣ C͔ mg/l 0.80 0.25 0.3 

Manganese mg/l 0.13 0.08 0.05 

 
Wells used for potable water supplying, are located at west side of Tamnava West field. Two of them (M-
2 andMB-7) are currently in mining process, while the third (BM-5) will be in use in case if need for water 
would be increased. These wells are constructed of galvanized pipe lines, with diameter 208 m, depth 
150 m.  
 
Designed and constructed wells at OCM Tamnava West field with purpose of dewatering and water 
supply, have extremely hard water with level of hardness 26-28 o dH, which closes filters by scale 
settling, as well as network of distribution. Therefore, it is necessary to change filter filling on each 6 
months, which way, water supply system capacity is increased for 50%. Clog of pipe occurs at distribution 



JP ELEKTROPRIVREDA SRBIJE 

w. αY h [ ¦ . ! w !ά d.o.o. 

OGRANAK P R O J E K T  

ENVIRONMENTAL IMPACT 
ASSESSMENT STUDY FOR THE 

PROJECT: Ψ{¦tt[9a9b¢!w¸ aLbLbD 
DESIGN ς OCM ¢!ab!±! ²9{¢ CL9[5Ω 

 

Page 45 of 163 

network, partially or completely, which needs to be cleaned by mechanical-chemical procedures which 
are expensive and require certain long time period.  
At the area of inside disposal of OCM Tamnava West field, new chosen location of spring would not 
hinder progress of works at the mine itself. 
Spring (Figure 8) will consist of 10 wells, with capacity 10 l/s, in which case total capacity will be 100 l/s. 
During 2008, it is necessary to construct 3 more wells, in 2009 4 new wells, and in 2010 3 more. Joint 
pipe line will have length about 4.670 m, and diameter 350 mm. 
Before construction itself, it is necessary to perform investigation works and to design projects 
development. 
 
Figure 8 Predicted location of new spring Kalenic 
 

 
 
3.1.2. Hydrology and quality of surface waters 
 
Hydrographic network is quite developed at the area of Kolubara Mining basin. River Kolubara is the 
main water course, which flows through central part of Kolubara mining basin, in the zone of present and 
future mines, which from the right side has its tributaries Turija , Pestan and Lukavica, and from the left 
side there are Kladinica, Vranicina, Tamnava and Ub (mentioned characteristics are given in Table 11.a). 
Hydrographic view is shown at Figure 9. 
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Figure 9 Hydrographic view in wider zone of Kolubara mining basin 
 

 
 
River Kolubara created by erosion rocks 4-7 m. River banks are usually inconstant, which is consequence 
of different soil types in the subject area. 
Period February-April is characterized by the highest water content (45% from total annual flow). Period 
August- October is the period with the lowest water content, only 10% from total annual flow. The 
highest monthly flow is in March, and the lowest in September.  
 
 
Table 11 a River characteristics 

River Measurement 
station 

Intake surface 
(km2) 

Average water flow (m3/s) 

Min. (95%) Average Max (1%) 

Kolubara Drazevac 3588 - 20.80 - 
Beli Brod 1869 1.80 16.06 - 

slovac 995 1.04 9.47 337 

Valjevo 340 0.18 3.66 306 

Kladnica Paljuvi-Vis 74 - 0.26 - 

Tamnava Koceljevo 208 - 1.22 - 
Pestan Zeoke 125 - 0.78 - 

Ub Ub 214 - 0.97 - 

 
The main water course at the area of Tamnava West field is River Kladnica with catchment area about 5 
km. 
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River Kladnica inflows into the old course of River Kolubara (redirected due to mining activities at Open 
Cast mine Tamnava West field), and finally inflows into new River Kolubara course. Main tributary of 
River Kladnica is Duboki Potok, a small water course which flows in direction southwest, -west- northeast 
over Tamnava West field.  
A flood risk at this area is on quite high level due to its water courses characteristics. 
Water protection concept for Tamnava West field, is based on the active mine protection from River 
Kladnica by construction of retention dams and forming of appropriate retention reservoirs on River 
Kladnica and its tributaries. These retentions function is completely or partially waters stop, and 
reduction of its flood wave. From predicted retentions, collected water would be discharged or pumped 
into the neighboring catchment areas.  
Dam Paljuvi-Vis on River Kladnica at the same profile, about 6 km upstream of the west border of the 
open cast mine Tamnava West field, is constructed in 1985, and later, reservoir is formed. 
Rock-fill dam is homogeneous, with height from dam foundation to dam crest 15, 75 m and dam length 
by the crest 760 m. Dam volume is 394.45 m3, and up to the maximal elevation is 15,55**106 m3.  
Space for flood wave receipt is from the elevation 110, 95/112, 70 to 113, 16/114, 00, with volume 4, 
20*106 m3.  
In accordance with the designed operation regime this reservoir with its retention space, which contains 
half of total reservoir space, need to accept total flood wave volume, without overflow. Designed 
reservoir purpose, besides protection function, has the function to cover deficits within water supply of 
CHP Kolubara B, with usable volume of max 6, 94*106 m3. 
Reservoir role, as water reserve for water supplying industry is implemented by constructed tunnel, with 
diameter 2 m, and length 1.750 m, by which reservoir waters are led to River course Vranicina, and then, 
by River Kolubara led to water intake profile for TPP Kolubara A and CHP Kolubara B.  
Retention dam Kladnica and as well as the entire pumping water system into the neighboring water 
course of River Pljostanica, constructed in 2004. Retention Kladnica with maximal volume of 5,15*106 m3 
controls the existing area between west mine border and profile of the existing reservoir Paljuvi Vis, 
including right tributary of River Kladnica ςRiver Stublenica.  
Reservoir area has a retention function, i.e. it should receive the total volume of the flood wave of 1000-
year return period from the catchment area it controls. 
Collected water is subsequently pumped by a pumping station with the capacity of (3*550) 1.500l/s, two 
pressurized pipelines, 0 1000mmm and 0 350mm, 900 m long and a connection channel 2.400m long to 
the catchment area of river Pljostanica or alternatively into the northern peripheral dewatering channel 
along the northern contour of OCM Tamnava ς West Field. Based on this concept, the dam is not 
equipped with the spillway structures.  
Flood water gravitating within mining area of Tamnava West field is controlled by reservoir construction 
of Paljuvi Vis and retention dam Kladnica, both on River Kladnica, controlling about 107 km2 of its 
catchment area. These facilities, however, do not control the entire catchment area of river Kladnica, i.e., 
do not keep all waters of Kladnica catchment area gravitating at the mine. Intermediate catchment area 
is about 20 km2 spreads within design borders of the excavated mine Tamnava West field and its 
surrounding edge parts.  
Flood protection concept of the operating area of Tamnava West mine is basically different from the 
adopted concept of flood protection from the main catchment area of river Kladnica, to the entering 
profile into the mine zone.  
Protection concept of the above mentioned waters is based on their complete capture, i.e., to stop of all 
catchment area waters during design flood wave.  
Total volume of water from water courses during coming of 100 year flood wave will be captured by 
construction of retention dams along Duboki potok and retention dam at stream Radovac. 
Until recently, 3 small dams were constructed at Duboki potok, and 1 is under construction phase; 2 
more small dams need to be constructed from which, downstream of the settlement area Mali Borak, in 
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which case the biggest part of area would be controlled by the construction of these small dams. In the 
first phase, on Duboki potok retention area is formed with volume 32.000 m3 to 432.000 m3, with total 
net value of the area at the catchment area is 594.000 m3 which is adequate to the volume of total 
amount of water during 100 year return period. 
One dam structure and one retention dam were constructed on stream Radovac. 
Low dam construction, totally 7, 6 on Duboki potok and 1 on Radova, and formation of the same number 
of retention dams, was justified for several reasons. Topographic conditions along Duboki potok and 
current state of the valley population enable the construction of 4 predicted dams and retention dam 
formation with minimal consequences in the way of sinking houses or households.  
With progress of excavation area towards sought, dam construction and retention dams will be canceled 
successively, making the area available for the mining activities.  
In conditions of cancelation of Kladnica water course as the natural recipient for its tributaries at the 
excavation area, the key solution for mine protection against waters is retention of all water courses, 
which furthermore, enables their discharge or drainage.  
Complete water retention enables the simplest way of water drainage by application of known 
equipment components and already present equipment ς small channels, pipe lines with standard 
diameters and pumping systems with standard characteristics.  
 
Surface water quality 
 
Rivers and streams monitoring is performed by Hydro meteorological Institute of the Republic of Serbia, 
according to the water analysis plan.  
Monitoring of river Kolubara is performed in measurement stations Slovac, Beli Brod, and Drazevac.  
Water quality level (i.e. level) is defined for each of monitoring stations. 
 
Table 12 Water quality class 

Category Description 

I As potable water, in food industry and for fish breeding 

II For recreation, for fish breeding, and after the treatment can be used as potable 
water in food industry 

III For irrigation and in industry, except in food industry 

IV For other purposes after the treatment 

  

Table 13 Necessary characteristics predicted for four quality classes 

ЅΦ Parameter Unit Water class 

I II III IV 

1 Soluble oxygen, as 
minimum 

 

mg/l 8 6 4 3 

2 Oxygen saturated: 
Saturation 

Supersaturated 

% 90-100 75-90 105-
115 

50-75 115-
125 

30-50 125-
130 
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3 BPK5 at 20°C mg/l 2 4 7 20 

4 HPK mg/l 10 12 20 40 

5 Free matter mg/l 10 30 80 100 

6 Filter water dry residue : 
Surface water 

Ground water 

mg/l 350 800 1000 1000 1500 1500 1500 

7 pH 1 6,8-8,5 6,8-8,5 6 6,0-9,0 6,0-9,0 

8 Color - without without low - 

9 Oder - without without low - 

 
Necessary class for quality monitoring at the area is: Slovac (II class), Beli Brod(I class), and Drazevac (I 
class). 
Measurement results of surface waters in period 1989-1996, showed that water quality in sampling 
points in Slovac and Drazevac is between II/III classes to III class, while at sampling point in Beli Brod is 
between III and IV class. Water analysis showed increased concentration of: cadmium, mercury, copper, 
nickel, mineral oils. Some occasional increases occurred: phenols and ammonia, which often exceeds 
MPV. 
Obtained results led to the conclusion that main cause of degradation of water quality was created due 
to low or no treatment at all, within different facilities surrounding industrial center Valjevo. However, 
after NATO bombing, 1999 some facilities stopped the production and showed big success and 
harmonization with legal regulations related with measurement parameters. 
 
Table 14 Physical and chemical characteristics of river Kolubara (1999), river Kladnica and drainage water 
collector (2001) 

Parameters 

U
n
its

 

  

River Kladnica Drainage water 
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I and II 
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Appearance - Yellow Yellow colorless colorless   

Temperature °C 17 17 19 18   
Residue during 
evaporation, unfiltered 

mg/l 173 180 116 123   

Residue during 
evaporation 

mg/l 147 152 99 104  350-1000 

Suspended mat.. mg/l 26 28 18 19  10-30 

pH 1 8,5 8,5 8,2 8,4 7,7 6,8-8,5 
Elec. conductivity. ώ͙˿κ;ͣ 627 677 506 515   

˴˸b˻п content mg/l 5 5 9 39 3,5  

COD mg/l     3,5 10-12 
BOD5 mg/l 3 3 6 26 2,2 2-4 

Oxygen in water mg/l 9,3 7,1 9,0 10,1 9,8 6-8 

Grease and oil mg/l 0,07 0,09 0,00 0,00 _  

Nitrates as N mg/l 2,26 1,81 1,81 1,81 2,54 10 
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Nitrites as N mg/l 0 0 0 0 0,002 0,05 

Ammonia mg/l 0,45 0,45 0 0 0,12 0,1 

Chlorine mg/l 50 150 12,5 10,0 21,4 _ 

Sulphate mg/l 79 84 100 107 12,0  

Iron mg/l 1,62 1,30 0,33 0,46 0,28 0,3 
Nickel mg/l 0,06 0,07 0,06 0,03  0,05 

Copper mg/l 0,03 0,06 0,03 - 0,004 0,1 

Chromium mg/l 0,002 0,007 - - 0,013 0,1 
Zink mg/l 0,056 0,133 0,179 0,069 0 0,2 

Cadmium mg/l 0,021 0,036 0,09 0,008 0 0,005 

Lead mg/l 0,048 0,044 0,033 0,036 0,015 0,05 

 
It seems that river Kolubara at measurement point Beli Brod has higher content level of ammonia then it 
is permitted for water class II, but considering the entire situation, water is in accordance with the 
prescribed values.  
Drainage waters from the mines have higher content level of: organic matter, BOD (Biological Oxygen 
demand) 6 mg/l, iron, nickel, and cadmium, above MPV. It is stated that drainage water quality before 
discharge into Kladnica is even worse, with high value of BOD5. Drainage water quality does not meet 
required criteria ("Official Gazette of the Republic of Serbia" Ѕ омκунύΣ ŦƻǊ ǿŀǘŜǊ ŘƛǎŎƘŀǊƎŜ ƛƴǘƻ ǎǳǊŦŀce 
waters.  
River Kladnica water has ammonia, iron and nickel concentrations above MPV in both directions ς
upstream and downstream of waste waters outflow point. 
The latest water investigations of river Kladnica shows certain improvements in water quality as the 
result of applied treatment measures. 
 
3.2. Soil condition 

 
The area of Tamnava West field, several soil types are dominant: 
¶ Alluvial soil is located along River Kolubara valley and it is very fertile in site of hydro 
meteorological conditions of the area, with frequent floods, with negative effects on potential soil use 
for agricultural purposes.  

¶ Parapodsol and similar soil. This type covers more than 50% of total area of Kolubara Basin. One 
of characteristics is formation of impervious below the surface, containing upper surface waters. 
Parapodsol is located at terrain with altitude 100-200m. This type of soil has lower quality level with high 
acidity level and limited nutrient content. It has vertical profile. Humus content varies from 3, 05% in 
upper layer and 24 cm below surface, to 1, and 11% within the layer from24 to 46 cm at the soil 
elevation. Humus content is even lower at lowland; during agricultural activities, this soil needs 
dewatering and fertilization. After the treatment that land can be used for cultivation of red clover, 
alfalfa, and other leguminous plants. This soil type is predominant and its agricultural potential is quite 
important for entire area economy.  
¶ Podsol. This soil type has relatively reduced, but still significant potential, compared with 
parapodsol. Productivity level depends on parent material.  
¶ Brown acid soil on shale. This type covers terrain placed in Kolubara area at 400 m above sea 
level. Considering low humus content and friability of bellow layer, this soil is subject to erosion. In case 
that natural vegetation seam once been devastated, erosion process becomes more intense and faster.  
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Soil quality 
 
Soil contamination at Tamnava West area, became as a consequence of aero pollution (from thermal 
power plants and mining activities), fertilizers and mixing of top seam with overburden.  
 
Pollutants measurement is being performed since 1980. One of the points was located near "Kolubara B" 
construction site. Measurement results in period from October, 1999 to September, 2000 shows that 
annual particle sedimentation increased to 552 mg/m2 per day, which is almost three times higher than 
settled particles varies from 129-1380 mg/m2 per day. Efficiency of the existing electrostatic precipitators 
became even worse. 
 
At the area of Tamnava West field contamination occurred due to agricultural activities. 
 
Land use 

At "Tamnava West field" area, land is currently used for agricultural purposes, including pastures for 
grazing. Villages Kalenic, Mali Borak and Skobalj are scattered in the area. There are several parts 
covered with forest vegetation, mainly near River Kladnica and Duboki Potok.  

Usable land structure at this area will be affected by mining activities at Tamnava West field, as it can be 
seen in table below. 

 

With over 70% of cultivated fields and vegetable gardens, general land use could be classified as 
agricultural. Recently, these activities have been intensified. 

 

Besides perennial plantations, orchards are prevailing, compared with vineyards (4.3% - 3.00%). Limit 
between terrain with low and terrain with high percent of land covered with plantations, is quite clear. 
Percent increase was recorded in the zone of Celije, Petka, Lazarevac, Susnjare, Stubice, Burovo, Dren, 
Bistrica, Mali Crljeni, Prkosava, Strmovo, achieving the highest percentage (8.1% - 13.3%). 

 

Regulation plan (Official Gazette RS 44/95) defines criteria for land usage and terrain protection. It is of 
high importance for land use planning in the area of Kolubara basin which is currently affected by 
changes due to mining activities. Spatial plan for "Tamnava West field" area is prepared and currently is 
in public consultation procedure. It is expected for spatial plan to be adopted and afterwards, to be 
announced as official legal act under which it would be effective.  

 

Table 15: Land use structure at Tamnava West (ha) 

 Ub community Lajkovac community Total 
 Kalenic Radljevo M.Borak Skobalj  

A
ra

b
le

 la
n
d 

Fields 454.10 238.61 521.58 160.00 1374.29 
Gardens 0.72 0 0 0 0.72 
Vineyards  1.01 0 0.10 0 1.12 
Orchards 30.95 9.38 22.11 7.43 69.87 
Meadows 62.76 15.79 44.54 37.82 160.91 
Pasture 33.33 19.71 52.63 26.63 132.30 

Reed patches 0.34 0 0 0 0.34 

Forests  36.27 57.47 10.93 182.30 
Total arable land 660.87 319.76 698.43 242.81 1921.86 
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B
a

rr
e
n
 la

n
d 

Yards 10.07 4.90 9.98 2.45 27.40 

Roads 5.78 1.41 10.00 10.64 27.83 
waters 0 0.52 0 7,17 7.69 

Infertile 30.62 0.18 21.86 0.11 62.77 

Total barren land 46.47 7.01 4184 20.38 115.70 
TOTAL 707.34 326.77 740.27 263.18 2037.56 

Source: EPS 
 
In the meantime, starting from April, 2000 official order is issued, on prohibition of all activities of new 
house holdings construction, or agricultural building within defined parts of Kolubara basin, including 
those near Tamnava West, except ones related to mining activities. 

 

As regards the settlement Novi Kalenic, it is important to have in mind that Regulation plan for this place 
from 1994 was followed by Law on Spatial Planning from 1989, so it was not in accordance with the new 
Law on Spatial Planning from 1995, by which certain requests regarding public facilities and 
infrastructure were defined in more details.  

 
3.3. Air quality 

 
Main pollution sources at the wider area of Kolubara are thermal power plants "Kolubara A", "Nikola 
Tesla A" and "Nikola Tesla B" and heating plant "Kolubara", ash disposal sites of "Kolubara A", and open 
cast mines, located at distance of 6-25 km from Tamnava West field. 
 
Air quality at Tamnava area, was monitored by Hydro meteorological Institute RS In period 1986-1990. 
Main monitored air quality parameters are sulphur-dioxide and total amount of suspended particles. SO2 
concentrations are very high during winter period, especially in September, October and January. 
Maximum half-hour SO2 concentration, measured in OŎǘƻōŜǊ мффл ǿŀǎ онп ˃κm3. .Measured data 
indicate that dust concentration exceeds at± ƻŦ рл˃κƳ3, especially in winter period. 
 
Measurement of working environment parameters at OCM Tamnava West field are performed in period 
1996-1998 in winter and summer period on about 70 measurement points including: bucket wheel 
excavators, conveyor belts, spreaders. Measured concentrations of suspended particles at the 
overburden disposal sites were 0,9-пΣл ˃κƳ3 which is nine times higher than MPV for working 
environment in Republic of Serbia, while at the place of coal excavation concentrations are in range 1,6-
оΣл ˃κƳ3, which is 2,8 times higher than MPV.  
Measurements in the environment performed in April, 2009 for the purpose of defining the zero state, 
results are given in Study Annex. 
 
3.4. Noise, electromagnetic radiation, light radiation 

 
Legal regulation of the Republic of Serbia restricted noise emission in daily and nightly regime for: green 
spaces, hospitals, schools, residential areas, administrative areas, along main roads, industrial zones and 
areas outside the villages. 

 

Potential noise sources at area of Tamnava West field are: Ibarska Magistrala, railway Obrenovac-
Tamnava, and mining activities at open cast mine.  
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Road and railway do not have any particular impact on the mine area. 

The highest noise level comes from mining activities. The biggest contribution to the noise emission give: 
coal and overburden bucket wheel excavators, coal and overburden conveyor belts, spreaders, auxiliary 
mechanization, coal loading stations, coal transport to the thermal power plants. Noise emissions are 
constant because employees are on duty 24 hours per day, including weekends and state holidays.  

No measurements are performed around the open cast mines; only available data are from sporadic 
measurements in period 1996-1998. Results are showing that noise level is higher than prescribed limit 
ǾŀƭǳŜǎ ǊŜƎǳƭŀǘŜŘ ōȅ ƭŀǿ όhŦŦƛŎƛŀƭ DŀȊŜǘǘŜ ƻŦ w{ Ѕ нмκфнύΦ  

 

3.5. Buildings or facilities, on or near locations, which already have caused environmental pollution 

 

Besides open cast mines and thermal power plants, environmental pollutants are "Kolubara-Prerada", 
"Ksela Srbija", "Kolubara-Metal", ŀƴŘ άKolubara-Univerzal". 

"Kolubara-Prerada" is processing and refining run-off mine from open cast mines of field "D". Obtained 
coal is for the industry and for supplying of TPPs. 

Wet separation is processing about 3.000.000 t/year of lignite. Technology includes processes of coal 
cleaning, drying and classification. Overburden occurs from these processes like waste product (about 
300.000), which is transported to dump site, as well as waste waters, which are transported to water 
treatment facilities. Primary water treatment enables to the drying plant separation of solid phase from 
the liquid one, and sludge is used for thermal power plants and commercial market.  

From drying plant is being emitted about 410 g/h of H2S, 108 g/h SO2, 23 g/h NOX, 38 g/h of phenol, 1, 
82 ƪƎκƘ ƻŦ ǎƻƭƛŘǎΧ 
Within Kolubara-Prerada, Heating plant generates technological steam necessary for drying plant unit, 
and also for heating of industrial area and Lazarevac. Heating plant has two steam generators, with total 
capacity 14 t/h, while lignite consumption is 63, 2 t/h. 

According to the measurement results, heating plant transmits into the air about 42 kg/h of carbon 
monoxide, 298-322 kg/h sulphur dioxide, 34-72 kg/h of nitrogen oxides and 0,525-1,970 t/h of solids. 
Flue gases are led through electrostatic precipitator for ash capture, and afterwards through reinforced-
concrete stack, with height 80 m, and diameter 3 m.  

Ash and slug are mixed with water (1:8) in thick slurry, and transported to the dump site, with area of 54 
ha, in Junkovac. 

Waste waters from thermal power plant are joining with other waste waters from processing plant and 
they are led to the treatment facility. 

Kolubara ς Metal ς Vreoci deals with production, overhaul and erection of equipment and machinery for coal 
production and processing. It also has a foundry unit for grey sheet metal and bronze, with the installed 
capacity of 250 tons/a. The following pollutants are emitted from ǘƘŜ ŘƻƳŜ ŦǳǊƴŀŎŜ ƻŦ ǘƘŜ ŦƻǳƴŘǊȅ ǳƴƛǘΥ /˻2, 
/˻Σ {˻2 and smoke, discharged into the atmosphere without any treatment through the stack 6 m high. Large 
amounts of solid waste is created in these operational units (steel, brass, aluminium waste, etc), sold for 
recycling. Waste waters coming from the foundry unit, contaminated with clay, sand and burnt remains of 
modeling mixture are led together with sanitary waters to the central treatment plant. In addition to this, 
special separators for primary separation of oils and lubricants are also used. This company has three 
radioactive lighting arresters, which may represent a radiation hazard.  

Kolubara ς Univerzal ς Veliki Crljeni consists of three operational units: raw rubber production, production of 
rubber-technical goods and production and regeneration of rubber belt conveyers. Annual installed capacities 
are 10.000 t of raw rubber, 750 t of rubber-technical goods and 90.000 m of belt conveyers. The production 
process is based on the classic rubber technology. This process is accompanied by air pollution with solid 



JP ELEKTROPRIVREDA SRBIJE 

w. αY h [ ¦ . ! w !ά d.o.o. 

OGRANAK P R O J E K T  

ENVIRONMENTAL IMPACT 
ASSESSMENT STUDY FOR THE 

PROJECT: Ψ{¦tt[9a9b¢!w¸ aLbLbD 
DESIGN ς OCM ¢!ab!±! ²9{¢ CL9[5Ω 

 

Page 54 of 163 

particles, steam and gases primarily coming from organic diluters. Sanitary waste waters are treated in 
"Biorol" facility, prior to their discharge into river Turija. Ionizing radiation sources are present in installed fire 
alarms. Solid waste consists of municipal waste and rubber waste.  

"Ksela Srbija-Vreoci" has construction material production. Gas concrete block is being produced within 
its operational unit. Raw material includes: quartz sand, lime, aluminum dust and cement. This 
production is followed by air pollution, soil pollution with solid waste, noise emission and solid waste 
creation. 

Significant roads and railway are passing through this area: thoroughfare M-22 (Ibarska Magstrala) and 
M-4 (Valjevo-Lazarevac-Arandjelovac), railway Belgrade-Bar, and other regional and local roads and 
industrial local railway network.  

In general, it can be assumed that this area is affected by negative present impacts of roads and traffic, 
at the following distances: 

¶ Air pollution - 500m 

¶ Water regime change ς river course crossed by roads 

¶ Soil pollution ς area can be directly affected by waste materials 

¶ Noise ς at least 300m 

¶ Agriculture, flora, fauna ς at least 300 m 

¶ Traffic accidents ς at cross sections 

 

3.6. The state of flora and fauna  

 

River valley of Kolubara is mainly used for agriculture (over 70% of its area is under crops), and big 
percentage is reserved for orchards and vineyards. 

The open cast mine area is settled with domestic animals (pigs, poultry, cows, horses and sheep). Beside 
domestic, the area is filled with wild ones (rabbits, foxes, and deer), birds (migratory birds, storks, quails, 
pheasants) and fish (chub, whitefish, pike, carp). 

Based on nature preservation law, at the subject area, until now, memorial monument-place of death of 
Slobodan Penezic Krcun is put under special regime of protection. Protected area is located at 
surroundings of municipality of Lazarevac area.  

 

The area in river Kolubara valley is used for agriculture, where over 70% of its area is under crops: corn, 
wheat, rye, oats, and barley. Subject area is filled with vegetable crops: potatoes, peppers, beans, 
cabbage, onions, and peas. Significant part of land is covered with orchards and vineyards.  

In accordance with the Environmental Law protected area is established near Lazarevac and Ibarska 
Magistrala. This area is rich with bay oak (Quercus robur) and ash (Fraxinus oxicarpa). 

 

Hunting Act protects animal species which are present in this area. According to this law, some species 
are permanently protected from hunting or their hunting is limited to hunting seasons. Permanent 
prohibition is introduced for the following species: skunk (Putonus putonu L.), little weasel (Mustela 
nivalis L), otter (Vudra vudra L), lapwing (Vanellus vanellus L,), cresed duck (Aythia Fuliguta L.), pink 
heron (Ardea purpurea L), little white heron (Egretla garzetta L), yellow heron (Ardeola rolloides 
Scop,), rabble rƻǳǎŜǊ όLȄƻōǊƛŎƘǳǎ Ƴƛƴǳǘǳǎ [ύΣ ͍͔ͭͪͯ΄͊ ͙͍ͭ͊͊͟͟͟͡ όCŀƭŎƻ ǘƛƴƴǳƴŎǳƭǳǎ [ύΣ ǊŜŘ ƭŜƎƎŜŘ 
hawk (Falco vespertinus L), buzzard (Buteo bueto L), kite (Cyrcus cyaneus L.), owl (Otus scops L), little 
owl (Athene noctua Scop.). 
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Besides previously mentioned species, forest ant (Formica rufa L.) and its anthills are protected by 
particulate provisions of the above mentioned Environment Law; as well as all types of blind mice and 
their habitats.  

 

 

3.7. Location settlement (urban or rural) 

 

The area of Tamnava West is primarily rural, with the exception of Tamnava open cast mines and 
infrastructure of Kolubara A. 

Most of the existing population of Kolubara Basin originates from settlers which, during past two 
centuries, have formed agricultural communities. Populated areas are organized in the manner of village 
settlements and scattered villages containing small groups of houses, surrounded by big parcels of arable 
land. Little villages are prevailing, because more than 50% settlements have less than 2000 inhabitants. 
Entire area of Kolubara Basin is characterized by small population density, low urbanization level and 
small villages.  

Typical property at Kolubara area has 6-7 ha, and most of households have one or two parcels in its 
possession. Some of households also have meadows and forests, especially in the area of River Kladnica.  

 

 

3.8. Level of location development (ratio of green areas and already existing facilities) 

 

Landscape characteristics at the subject area present an important element for consideration of relation 
ςdesigned open cast mines-environment. It is necessary to have in mind specific psychological category 
expressed through entire environment operation. 

For the purpose of quantification of certain appearances related to the phenomenon of landscape 
characteristics, landscape layering is being performed; with two basic categories consist of physical, 
material, and psychological characteristics. 

Material landscape characteristics are physical, those which could be natural and created. Natural is 
terrain morphology, vegetation, water, sky, and created are development and processing. Psychological 
characteristics contain harmony, unity, coherence, preservation of the current state.  

Terrain morphology is one of the primary landscape elements and it is considered the most important.  

Basic characteristic of the subject area is dominance of lowland terrain, where altitude does not exceed 
100 m. 
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Figure 10 Landscape at the subject area 

 

Psychological characteristics are expressed through harmony in certain cultivated areas. It is necessary to 
point out that the biggest part of analyzed area, in landscape sense, is degraded by construction of 
mining industry facility.  

 

3.9. Climate factors analysis of the location 

 

At the wider area of Kolubara basin mild continental climate, with relatively worm summers and mild 
cold winters. Meteorological data for Kolubara area are obtained by hydro meteorological station (HMS), 
founded for the needs of construction of TPP Kolubara B, and systematized for the period 1984-1990. 

Data measurements are performed by Hydro meteorological Institute of Serbia. 

!ƴ ŀƴƴǳŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ǾŀǊƛŜǎ ƛƴ ǊŀƴƎŜ ƻŦ нлɕ/Σ ǿƘƛŎƘ ƛǎ ǘƘŜ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ ƘƛƎƘ ƛƳǇŀŎǘ ƻŦ ŎƻƴǘƛƴŜƴǘŀƭ 
climate conditions, characterized by worm summers and cold winters. The coldest month is January with 
ŀƴ ŀǾŜǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜ лΣ лоɕ/Σ ŀƴŘ ǘƘŜ ǿŀǊƳŜǎǘ ƛǎ Wǳƭȅ ǿƛǘƘ нлΣ т ɕ/Φ 9ȄǘǊŜƳŜ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ 
ƳŜŀǎǳǊŜŘ ƛƴ WǳƭȅΣ ƛƴ мфуу όофΣ сɕ/ύ ŀƴŘ ƛƴ WŀƴǳŀǊȅ in 1987 (-нуΣ рɕ/ύΦ  

Mine area presents the space with low average annual rainfall values. Data measured at hydro 
meteorological station near Tamnava West field for period 1984-1990, show that average annual values 
of rainfall are quite low (only 588,3 mm). The highest values are recorded in July. Humidity shortage is 
noticeable during the entire year, and particularly during summer. 

An average annual humidity value for period 1984-1990 amounts to 77%.  

Maximum recorded wind speed at the mine area is for period 1984-1990 was 6, 3 m/s. 

 

3.10. Location analysis ς zero state, from the environmental protection aspect and suitability of 
selected location for project development 

 

The interrelation of the factors 

 

Development method of impact model of open cast mining on the environment is part of analytic ς 
qualitative approach, based on selection of one number, for assessment of relevant criteria impact and 
on assignment of different significance to those criteria.  


