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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 cdimhs more easily, economy, but also entire
society, must finally become active partners within implementatioemfironmental protection policy.
Together with the state administration, they must find the manner for introduction of the most
appropriate bols, 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 moreaner 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:

1 Law on integrated pollution prevention control (affil Gazette2 ¥ G KS wSLldzot A O 2
135/04) aimed at regulation harmonization from the field of environmental protection and by
laws:

I Rules on content and manner of records keeping of issued integrated licenses
bhFFAOAIE DIFETSGGS w{ b= S cohknp

1 Decreeon types of activities for which integrated license is issued
bhFFAOALE DFTSGGS w{ SY ynknpo

1 Decree on criteria for determination of the best available techniques, for quality standard
application, and for determination of limit values emissions in irdeer license
bhFFAOALIE DFET SGGS w{ SY ynknp

91 Decree on contents programme of measures for functioning of the existing facilities or activities
by prescribed conditions
bh¥FFAOALIE DFETSGGS w{ SY ynknp
Directive is defining measures providing integrated apgitoof pollution prevention control, aiming to
the achievement of high preservation environmental level. It includes:

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

1 Action on the pollution sources of emission retion in accordance with the emission limit
values

1 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

1 Process developménof information exchange between EU countrider 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 techngical cycles and applied environmental protection
measureslt implies to the fact thatomplex requests are valior all industrial sector, in the field of
applied production technologieas wellas in the field of environmergrotection.

Consideringthat appropriate regulation on integrated vcontrtalnd poIIutiAonA preveption daot exi§t )
Republic of Serbia adopted four nelaws 6 FFAOALF € DI T SGGS 2F wSLIzoft AC
harmonized withcorresponding EU regulations. These laws are as follows:
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1 Environment Protection Lavy
bh¥FFAOAILIET DFETSGGS w{ S mMopknn

1 Law of Integrated Preventioﬂn and Environment Pollution Control
bhFFAOALE DFI SGGS w{ b S cckdpmMI MoOopKAN

1 Law of Environment Impact Assessment
bhFFAOALE DFETSGGS w{ b S cckdpmMI MoOopKAN

1 Law of Strategi¢dmpact Environment Assessment
bh¥FAOALE DITSGGS w{ Swmopknn

Environment Protection Lavindudes an integral environmemirotection systemwhich provides
humans rights achievement on life and development within healthy environpaet balanced relatic
between economy and environment in Republic of Serbias law presents one step closer to resolving
national regulations and EU néigtions regarding environmemirotection. Main elements of EU
regulations are included within that Law.

Law of Strategi Impact Environment Assessmentperformed for plans, programs and baselines within
field of spatial planning or land use, agriculture, forestry, fishery, energy, industry, traffic,
telecommunications, tourism, infrastructural system, waste managemeatermimanagement.- it is all
included within plan, i.e., program or baselitgtrategic Environmental Impact Assessment must be
hamonized with other environmentnpact assessmentgs well as with environment plans and
environmentprotection programs, athto be performed in accordance with procedure prescribed by
law.

Law of Environment Impact Assessmesuggestshat environment impact assessment of the projects is
performedfor projects planed and implemented within space, including technologies, sétmtion,
capacities extension or operation terminatiowhich may causserious environment pollution or health
risk. Environment impact assessment includes projects related to the field of industry, mining, energy,
traffic, tourism, agriculture, foresyr, water management, as well as all projects planed to be
implementedony | { daNSBt@rd protected areaBnvironment Impact Assessment is prevention
management tool of environment protection, based on study developnaaait consultations

implemented wih 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 impactgdcbe prevented, reduced or removed
having in mindheir 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
implementationcould not be possible.

Law of Integrated Prevention and Environment Pollution Contdelfines:
1 Integrated licensebtainingis condition for certain types of facilities operation

Integrated licensés one decision under which conditions for dischargpadiution 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 subnogdicense
issuing must submit program of easures for operation plan adjusted with prescribed
conditions
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91 Authorized body can reconsidered (revision) an integrated license, especially in case of
substantial BAT changes, or changes within regulation on environment protection

1 Authorized bodyor license issuing providgsublic precipitationin 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 dignite depositexcavation and electricity generation, and

simultaneously, to reduce permanent area degradation and environment pollution. Special environment
protection objectives includefollowing items:

1 Providing of conditions for preservation and rational useatural recourses (water, coal
reserves)

Prevention of dirty technologies transfer

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

Reduction of wastamount, processing and waste recycling
Recoery of polluted environment parts and degraded areas

Preservation of natural eco systems and biodiversity

= =4 =4 =

Establishing of sustainable development concept wititiocess obtrategic investment
decisiongmaking

1 Taking of system and permanent measures otgrtion, restitutions, and polluted
environment rehabilitation

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

Open Cast Mine TamnavaWVest Field is the youngest mine of the Kolubara Mining Basingroesifor

the production of 12 x 10t of coal, i.e. 22 x £an® of overburden. First mining activities were started in
1984 with the cutting of an opening dewatering trench from the northern, i.e. northvestern side of

the mine. These works were done ¢ime basis of the Detailed Design of Opening, Development and
Mining of the Open Cast Mine Tamnay®est Field (1984). Removal of overburden was started in 1994
and coal mining in 1995. Overburden and coal excavation works were done on the basis ofaitedDet
Mining Design of the Open Cast Mine TamnaVdest Field (1993).

From the start of operations until mi#007, some 135 x £@n° of overburden and 67 x £@ of coal have
been excavated, whereas some 4 X &6 of interburden have been selectively exated and dumped.

In the course of further mining operations, due to the lackhafmonizationof procurement of the
necessary equipment from the Construction Investment Programme aimed at the achievement of the
design capacity, the land acquisition issuentimely 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 correspondiae ie
accordance with the legal regulations.

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

Untimely construction of facilities at Duboki Potok was executed for the purposeot#gtion 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 valigitof the Supplementary Mining Design for OCM TammgaWest 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 MDéazign of OCM
Tamnava; 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 operéitiogly 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 periodof five years, and in conceptual terms by the end of OCM TamqaVast 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 TamnaVdest Field along eastwest 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 dsigned 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 etronmental regulations.

METHODOLOGY

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

Hierarchicalarrangement of methodological steps is starting point for methodological appreach
enablingrespect ofthe established schedule of the stepand creation of the base line for decision
making.All performed conclusions from the previous phaspresentingan 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 procesare presenting enter parameters of the other and vice veridais
important to underline that this schedule is not arbitratyut strictly follows the logic of both analyses,

as well as mutual influenceshe second important fact is related to the multidimensional harmonization

of these data, for the needs of the press itself, as well as for the needs of informational bésis
creation ofgreater importance.

Specificity of conditions related to the subject study are reflected in fact that it operates aiming to
explore physical characteristics of the facilitiesatation to the soilon which wagrojectplannedto be
implemented and to define everycharacteristic ofpossible negative effect as well as protection
measures.

In the way of specified facts, appliedploration methodology of environmental issuesais¢ording to its
hierarchical arrangemerand contents, verifiednanner of finding documentehformation.

Specific quality osubjectproject andcharacteristics ofechnological process of production, as well as
specific qualities of environmenexisting state at the subjeciocation have conditioned applied
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methodology to be modified in certain manner, and to be harmonized with basic charactenétics
design project and technological process of production.

An important part of investigation must beedicated to quantification and evaluation of treirrent
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 establishedctivgin risks are existing in the
way of environmental effects, second part of investigation is related to the indicators of possible effects,
and potential threateningor the environment. From each harmful effect, those effects for which was
proven that withih spatial conditions defined mutual relation of planned activity and environment, have
been analyzed in detalil.

Successful soluth in the field of environmenfprotection implies to the round consideration and
defining of all categories of specified effectn this sense, always as the prigriye 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 completeilated mechanism.

Processes insidelements of this complex systerare in progresbaseal on depending of one another,
organic or inorganic elements, where each facility and technological process with its special
characteristics in some circumstances Icoiead to disorder relations.

Modifications occur from completelinsignificant, 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 givifignsptissults, but
only in case of their objective quantification process aedpect between relations in a consistent
manner.

Within this study research, recognizing each specific activity by which analyzed planned activity is being
characterized, all grial locations and characteristics of existing potentidigsic criteria have been
considered, which through quantification procedures have been brought to the certain indicators with
basic purpose for existing relations to be quantified émdtheir adual natureto 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, pdsities of environmental improvement and
environmental protection measures are being investigated, apgropriate measures wersuggested
havingjustification in sense of rational negative impacts reduction

On that occasionobligations about to come fom implementation of Design Draft Law on waste
management, Draft Law on protection from nanizing radiatiorand Law on aiprotection, havebeen
considered.

LEGAL REGULATEON
Regulations and applicable law:

Ratified International Contracts significadot Republic of Serbia
Legal regulations and Bgws

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 biologicabedsity (OfficialGazette FRSInternational
Contracts;S 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 FRSY . SNy I GA 2yl f [/ 2y GN}F OG&bZ S HKPPL
3. Law on ratificatia of Framework Convention of the United Nations on climate change, with annexes
("Official Gazette FREY G SNY I GA2y f /2y (iN} OladbZ S HKPTO

4, Mon:[real Pvro,tocol on substances damaging ozone lay@ffiCial Gazette SFRYnternational

/| 2y 0N Oiabhz S mMcK®pno

5. VigenAna Convgntion on ozone Iayer, protegtipn, with appendix | adhd'Official Gazette SFRY
LYUSNYI GA2YyLFf0)/ 2y N OdabZ S MKk

6. InternationalConvention for bird protectordh ¥ FA QA+ f DFT SGGS {Cw, S ckToO
7. Montre@l Amendm}ent on Vienna Conven,tion ortgs:gances damaging ozone layer ("Official Gazette
SCGLYUSNY Il uA2yLFf [/ 2yuUN¥OUadbX S HKHAANNDU

8. Law on ratifica,tioAn of Cor)ventioimr protection of world c,ultural and natural heritag@Official
Gazette SFRY Y U SNY I UA 2y B/T4) /| 2y UNF Olaz S

9. Law on ratifiatiop gf Conveption for protection of C}Jltural pe-/ritagedaseof armed conflict("Official
Gazette SFRY Y U SNY I GA2y I f [/ 2y UNFOuaXZ S nkpcbo

10. Law on ratification of Convention on cross border air pollution on great distances
("Official Gazette SFRMiteNY | GA 2y € [/ 2y iN} OGdabhZX SdMmMKycO

11. Law on ratification of Convention on cross border air pollution on great distances on long term
financing ofCooperation program for monitoring and evaluation of cross bortd@nsmission of air
pollution substances onrgat distances in Europe ("Official Gazette SHRtérnational Contracts”,
SPHKY TV

12. LE?.WA on ratifiqation of Montreal protopmin suvbs,tances damaging ozone layéfficial Gazette SFRY
LYUGSNYlLaA2yLt [/ 2yuUNrOliahz S mMckKkpno

13. Decree onratification of Cawvention on benzole poisoning protection ("Official Gazette SFRY
LYUSNYIlFaA2yLFt [/ 2yUNyOuabX S McKTCVU

14. Law on ratification of Convention on prevention and inspection of professional risks caused by
carcinogersubstances and agents ("Official Gazette SERY(G SNY I G A2yl f [/ 2y GNF Ol abz
15. Law on ratification of Convention for protection of workers from professional risks in working
environment, vca}used by air pollution, noise and vibration ("Official Gazette - SRRYhational

/| 2y UNF OUabhXZ SOPMNnKYHDU

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

("Official Gazette SFRYY 4 SNY I GA 2yt [/ 2y (iGN OGlabhY SPTKYyTO

17. Law on ratification of Convention on safety during utilization of asbestos ("Official Gazette SFRY
Internationd / 2y UNJ) OGabX SOPPDOPDP nky o

18. Law on ratifiqatjon of Eyropean Convention fgr protgc}ion of archaeological heritage ("Official
Gazette SFRY Y USNY I A2yt [/ 2y UNF OQUuabhx SOpk pnov

19. Law on ratification of European Convention for protection of architectveastre ("Official Gazette
SFRLYUSNY I A2yt [/ 2YyUNOuabz Sdnk dpmo

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 improvemeieta]'Offi
Gazette SFRY Y U SNYF GA 2yl f [/ 2y UNF OlahZ Sdckdco

21. Law on confirmation of Belorussian Amendment of Annex B of Kyoto Protocol with Framework
Convention of the United Nations on climate change ("Official Gazettdn&®national Contracts",
SdPoy kgL
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22. Law onconfirmation of Convention on information availability, public participation in decision
making processes, and, legal protection within environmental issues ("Official GazettedR@tional

/| 2y iGN} Oliabs Sdoykngo

23. Law on confirmation ofd&erdam Convention on compliance approval procedure based on previous
notification for certain hazardous chemicals and pesticiéhin international trade with amendments

and additions ("Official Gazette RSY 4 SNy F GA 2yt [/ 2y GNI OlabhX Sdoykngo

Leal reglations and Byaws

N

1. Constitutor2 ¥ G KS wSLlzot A0 2F {SNBAlF ObhFFAOALFE DFT S
2.Environment Protection Laviny(h FFAOA L € DI T SGGS w{ S mMopkAnX ockKk®
3. Law on strategic impactassessmgnh FFAOA L £ DFT SGGS w{ S mMopknnbo

4. Law of Integrated Rwention and Environment PollutioBontrol ph F¥FA OA L £ DFET SGGS w

135/04)
5. Law of Environment Impact Assessmépt{ F FA OA L € DI T SGGS w{ bZ S cckdn

6. Decree on kinds of activities and facilities for which integrated permitugdg8Official Gazette RS ",

S ynknanpbv

7. Decree on program for measures of adjustments for existing facility operation or activities prescribed

by condiongbh FFAOAL € DIFT SGGS w{ bZ S ynknpbo

8. Rules on protection measures from natural disasters and dbiggger disasters which must be part of
technical documents for investment facilities constructpph F ¥ A OA ' f DFT SGGS w{ b

9. Decreenn pollution types, criteria for fee calculation for environmergallution, level and manner of
calculation andee paymentbh FFA OA L+t DIFIT SGGS w{ bZ S MMOKHAANPO

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 requegtett F FA OA £ DI T SGGS w{ bX ¢

11.Ruleson conditions and criteria for development of impact analysis of facilities and activities on the

environmentbh FFAOAL f DITSGGS w{ bZ S nopkamy
12wdzt S& 2y OFGSIA2NRT FGA2y 2F LINRBGSOGSR yIFddzN» £ 32

I oA X 4 oA X

13.Ruleson registerofp2 4§ SOG SR y I GdzNBU& FlL OAEtAGASE 04GhFTTFAOAL
%4;R,ulgs on content,of requests forvnecgssity qf assessment impact a}nd content ot requests for scope.
RSUSNNAYIUAZ2Y YR O2yuSyu 2F 9y UJANRYYSGAUS)L YLI OU
15wdzZf Sa 2y 02y Syl 2F 9Yy@GANRBYYSY(d LYLIOG ! aaSaays
16.Rules on content, scope and manner of deyelopment of thg pAreyiqug feasibility study for construction

2F FTLOAfTAUASEA ObhTFAOALET DIIT SUGUS w{ bX SYynknpbo
17. Rules on functioning of technical committee for evaluation of Environment Impact Assessment Study

A A 7 4 oA

ObhTFAOALE DFETSGGS w{ bZ SY chknpbv
18. Rules on content and manner of records keeping about executed procedures and decisions made on

A A 4 4 A

Environment Impact2 4 Sa2aYSyd o6bhFFAOAILE DIFIT SGGS w{ bX SY c
19. Rules on public inspection procedure, presentation and public discussion on Environment Impact
laaSaaySyid {(dzReé obhTFTFAOALE DFETSGGS w{ bX SY c ok
20. Rules on content and manner of records keeping of issuedrated licenses ("Official Gazette RS ",

S cohknapvo

21. RAuIes on methodology for assessment of daqger from ctlemicaj hazards, f[om environmen:[ poIIutiog,
LINB2LISNI GAZ2Y It YSIF&dZNBa FyR YSIadz2NBa T2N 02y aSiadz

I oA 2 4 oA x

22.wdzf Sa 2y NBIAAGSNI 2F LINRPGSOGSR yIl (dzZNBUa FIF OAf A
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Air Protection

1. Law on air protectiod i F FAOA L £ DI T SGGS w{ bI SY ockndgo

2. Dgcree on criterja J‘o[ dAetermination gf the best available techniques,,for quali}y staapathtation,

FYR ¥F2NJ RSUSNNAYIlIUAZ2Y 2F ftAYAU QI fdzSa SYAaaazya
3. Rules on Emission Limit Values, Manner and Terms of Measurement and Recording of Information

A A £ s oA

ObhTFAOAILIT DIFT S00HS w{ bX SY pnkoHZ

4. Rules on the manner and deadline for reports submission on performed air pollution measurements
("Official Gazettd=RSS Y27/73)

5. Rules on Emission Limit Values, Manner and Terms of Measurement and Recording of Information

A A oA

ObhFFAOAL £ 3IWA, SEOHS w{ bz SY
6. Rules on closer conditions which have to be me by expert organizations which performing emissions

A A 1 4 oAa

YR AYAAaaAzy YSI&adNAY3I 6bhFFAOAIE DITSGGS w{ b=

Water protection

M® 2 G§SNJI NBSIAYS ¢ O6bhTFFAOAILIE DITSGGS Cw, b SY
2.Water] 6 O0bhTFAOAIE DITSGGS wi4BEL SY nckpmZI pok o
3[ g 2y dzal3S YR LINRGOGSOlA2Y 2F ¢l GSNJ adzZllL)d & az2dz
nd 5SONBS 2y 41 GSNI O2dz2NBES OF GSI2NRTFGAZ2Y O6bhTFTFAO
5.Decreeonwatel' I I 3SYSy &G YIFIaAaGSNI LXIy SadlrofAakKAyd 2F w.
11/02)

6.5SONBS 2y SadlrofAaKAYy3I 2F LINPINIYY F2N 61 GSNJ |j dz
8/00)

7. Rules on manner of defining and zones of sanitaryeption of the facilities for potable water

AAAAA

adzZLJLX @Ay3 ObhFFAOALFE DIFETSGOS {w{bZ SYookTyoO
y® wdzA S& 2y KITIFNR2dzA adzoadlyO0Sa Ay 61 GSNI 0bhTTA
9. Rules on conditions which have to be met by enterprises and other legal entity whichtiagec

A~ A 1 4 oA

determination of surface, ground and waste water quadity h F FA OA € DF 1T SGGS w{bX S
105 SONBS 2y OFGSIA2NRT I GA2Yy 2F 6l GSNO2dzNAESAa 6bhFFA
MM® 5SONBES 2y Of I aaATAOIGAR2Y 2F g1 6SNO2dzZNESa Obh
12. Riles on potable water hygiene ("Official Gazette BRYH K by ) nnk n g

13. Rules on Manner and minimum examination number of waste water qu@@jficial Gazette SRS
SnTk/ 0X MokKkynmnbo

Mn® wdzZ Sa 2y KFT FNR2dza &adzoaidlyodSa Ay 61 3GSNI obh¥F
15.0rdervon fee§ for used vya'Eer, fgr extrqcted materiaI, frpnj river be,dsA, from water courses lzanks, i

FT2NJ RAAOKI NHSR O2yul YAYFUSR 6FU0SN) obhTFAOAILT DI |

16. Iqst[uction on manner agd procedure fqr gstgb]isping achieved meat level of discharged waste

gl 0SSN ObhTFAOALE DIFI S00S {w{ SdkcTO

MT® tftry 2y gFGSNILINRGSOUAZ2Y FNBY O2yil YAYLIGA2Y

Soil protection
M® [ g 2y FIANRKROdzZ GdzNF £ 1 yR ObhFFAOAILE /@)1 SGGS w
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2. Rules on permitted quantity of hazardous and harmful substances in ground and water for irrigation
YR YSUiK2Ra F2NJ GKSANJI 6SaGAy3 6bh¥FFAOALE DITSGGS

Waste management
M® 21 a30S YFylr3aSYSyid f1 6 O6bhFFAOALE DFT SGGES w{ So

2.Decreeonwa iS 2Afa YFylFr3aSYSyd ObhFFAOAILIE DFET SGGS w{
3. Decree on manner and procedures of waste management containing asbestos ("Official Gazette RS
Scnkny?o

4. Ruleson documents submitted with request fassuing of import licenseexport and waste transit

A A 7z 4 A

ObhFFAOALE DIFETSGGS Cw, Scdkddv
5. Rules on criteria for determination of the location and for development of hazard substances stockpile

ObhFFAOALE DIFETSGGS w{ bZ SY pnkdoHO
6. Rules on manner of treatment with waste which h&haezardous substancearacteistics ("Official

AAAAA

DIl SGuS w{ bX SY MHKpOU
7. Rules on conditions and manner of selection, packaging and storage of secondary raw materials

A A 1 4 oA

ObhTFAOALE DIFITSGGS w{ Sppknamo

Hazardous substances management

1. Rules on hazardous substances transport ("Offiziall SGGS { Cw
Cw, S HRK®NXZ HYyK®PCZ HMKDAPO

HO [F¢ 2y SELX 2aA0S adzonaidlyoSa LI LFOSYSyd obhTFFAO
S Cw, S HRK®NO

3. Law on production and placement of poison substarft@&OA I £ DI T SGGS S Cw, S wmj
ne [6 2y SELX2a8A08 adoadlyosSas O2YodzaGAOE S Tt dzi

MYy KYy dZ bhFFAOALE DIFTSGGS w{ S ockndoo
5[Fs 2y OKSYAOFfa ObhTFTAOALE DEISGGS w{ S ockKkndo

A A s 4 oA

6.Law on package and packingwi S 6 bhFTFFAOALFE DITSGGS w{ S ockn@go
7.wdzZf S& 2y KITFNR &adzomaidlyO0Sa GN}YyaLRNI Ay NRBIFIR |y
8. Rules on manner of destroying unused poison and packing which is used for, poison packing and the
manner ofwithdt ¢ £ 2F LI2Aaz2y FTNRY LI I OSYSYyu O6bhTFTAOAI

9. Rules on construction of 'EheA Ii,qu,idAoiI gas facility and on storagedagdnting of liquid oil gas

ObhTFAOALE DFETSGGS {Cw, S HAKTMOU
10. Rules on construction of flammable liquid facilitiesxdeon storage and flammable liquids decanting

A A 1 4 oA

ObhFFAOALFE DFETSGGS {Cw, S HAKTMDU
11. Rules on construction of station for motor vehicle fuel supplying and on storage and fuel decanting

A A 4 4 A

ObhFFAOALFE DFETSGGS {Cw, S HTKTMU
12. Rules on manner of acting with wastehich have hazardous substances characteristics ("Official

A A 7z 4 oA

DIl SUGuS w{ S MHK@pVU
13.5850AaA2y 2y LRA&A2Y YINJAYy3I 6AGKAY LXIFOSYSyid obh
Mnd [Aa0G 2F LRAazy OflFaaAPOJR Ayd2 INRAZIE 6bhFFA

SHTK®MANE npkKhn

5
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Fire protection
1.FNB LINRPGSOGA2Y tI1 6 O6bhFFAOAILE DITSGGS {w{ Sot Ky
2. Decree on criteria for classification of organizations and bodies into appropriate fire risks categories

A A 4 4 A

ObhFFAOALFE DFETSGGS {w{ Spykydv

Protection fromionized and norionized radiation
M® [Fg 2y LINRBGSOUA2Y FTNRBY A2yAT SR NIRAFGAZ2Y | yR

2. Law on protectionfromneh 2 Y AT SR N} RAIF GA2Yy ObhFFAOALIE DIFT S
Y

A A s 4 oA

3. Rules on limits for exposure to ionizeatiaon bh F FAOA I f DFT SG4GS {Cw, S
4. Rules on limits abnized radiation exposurdqy(h F FAOA L€ DI T SGGS Cw, SY OHKCG

5. Decision on qualificationg apd heajth conditions of persons who work with ionized radiation sources
bhFTFFAOALFT BOTNSGGS Cw, SY
6. Decision on recording ionized radiation sources and on radiation of the population, patients, and

R N

persons which are exposed to the radiation duringwesthh F FAOA L f DI T SGGS Cw, SY

Biodiversity
1. Law on plants protectiofiOfficial Gazettav{ SY HNRN K Py Z HC K ¢y U

A A 7z 4 oA

2. Law on plants protection from diseases and pésta T FA OA I € DI 1 S{ (aBd('Qfficipl SY w1

A A 7z 4o

AAAAA

3CAAKSNASE f+6 DI SGiGS w{ SYopkdno
4. Law on protection okinds of agricultural and woddly R LJX | yi&a O6bhFFAOALFE DITS
5. Law on nature preservatidhph FFAOA L £ DIFT SGGS w{ S ockngv

6. Law on sustainable usage of fish stgkh T FA OA L f DIFT SGGS w{ S ocknd0

A A 7z 4 oA

7. Decree on natural rarities protectidpyh FFAOA I f DI T SGGS w{ S pnkdoI oo

8. Rules on manner destroying of plants for which destroying measures are orf@#itial Gazette
Cw, 67%1200))

9. Resolution on policy of biodiversity sustainability in k¥ F FA OA L £ DI T SGGS Cw SY

Noise protection
1. Law on noise protean in living environmentb h F¥FAOA L f DFT SGGS w{ S ocknd

O VPN

2. Law on permitted noise level in living environmé@pth F FA OA I f DIFT SGGS w{ S pnki
3. Decision on defining of organizations fulfilling conditions for noise measurement in living environment

A A 7 4 A

("Officl- £ DIl SUG0S w{ S MKynX nnKynX nNOnKYyTX pPMK®PTDO

Miscellaneous
1.MiningLawbh FFAOAL E DIT SGGS w{ S nnkdpZ onknco

A A 4 4 A

2.Law on Healthand Safeiyh FFAOA Lt DITSGGS w{ S mMamMknap?o
3. Law on payment and direction of funds for usage of general interest within elgcgieneration and

AT A 1 4 oAa

2Af YR 31L& LNRBRdAzOGIMRY ObhFFAOALIE DFTSGGS w{ S
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4.1 2y KEBRNRBYSGS2N) t23A0Ft FOUABGAGASE 2F AydSN
18/88, 63/90)
59YSNHe [+6 O6bhFTFFAOAILIE DITSGGS w{ S ynkuHnnano

A A s 4 oA

6. Forestylaw (F FAOA L f DFT SGGS w{ S nckdPmMI yoK®PHI pnkKaeo:?
7.8 2y ylFGdz2NFf FyR 20KSNJ 6A3I3aASNI RA&aFAGSNRE LINE (!

CKY®I pHKYyd FYR bhFFAOAIE DIFITSGGS w{ S pokcdoX cT

8.Law on planningand constriichA 2y 0 bh FFAOALFE DFT SGGS w{ S nTtkunn
9.l g 2y aLIF GAFE LIXFYyyAy3a 2F GKS wSLldzmtAO0 2F { SNb

10[ ¢ 2y adlyRIFNRATFGA2Y ObhFFAOAIE DITSGGS w{ S
MM® [ ¢ 2y VEGA2YFE LI NJl & O6bhTTFALANHNE DIHTSGGS wi
12[ 6 2y KdzyGAy3d 0bhFTFAOALE DIT SGGS w{ S o0dKdgpo?o

A A s 4 oA

Mo® [FYR I OljdA&dAdGA2yY 6 ObhFFAOAILIE DFETSGGS w{ S
Mnd® [F¢g 2y Odz GdzNI f | 3aSGa&a obhFFAOALIE DITSGGS w{
Mp® tdzof A0 t NPOdINBYSYyid [ 6 O6bhFFAOALE DFT SGGS w({

1. EMPLOYHPATA

FULL WME: CORPORATE ENTERPRISE MINING BASIN "KQLWBARZAREVAC
PLACE: Lazarevac

'5w9{{Y {@Si23 {I &S Swm

PHONE NUMBER (MANAGER): +381/11/2123

Email: kabinetss@rbkolubara.com

Web site;.www.rbkolubara.rs

MANAGER: Vladan Jovcic, B.Eng

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

ID NUMBER: 07788053; TIN: 101138490
FOUNDER: PE" Electric Power Industry dfiser

ACTIVITYignite opencast mining and processing (cleaning, drying, cruslsitoge extracting for civil
engineering, limestone extraction, raw gypsum and chalk, gravel and sands extraction, clay and kaolin
extraction, extraction of quartz sands aather ore.

OWNERSHIP STRUCTURE: a89%d bythe Republic of Serbia

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

Mining Basin" Kolubarda$ created by settling and carbonization of plamissesn swamps and lakes of

tertiary. It is situated50 km in soutkeast direction from Belgradé T N2 Y mMdpepo U (2 Hne
DNESYysAOKSZ YR nnego ¢Ufiguie?l). Ihcowenrs préas of Bunmicigalitids 2 azatevac,dzR S
Lajkovac, Ub, and Koceljeva, as well as the smaller parts of municipalities of Arandjelovac, Barajevo and
Obrenovacwith total area, approximatelyabout 600knt" of which areas with investigated geological

coal reservefiave only 167kh

Thisareais characterized with lowland and slightly inundated terrains around river Kolubara, Tamnava,
Pestan, and Turijdt belongs to Kolubara basin which includes wide area betw&&ljevo Mountains
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and Rudnik at soughtughadija mountains at east, SafRverat north Cer and Vlasic at west. It has the
shape of quadrilateral, havingidth 75-80 km, and lengtlof approximately 60km.

Kolubara Rivedividesbasin in two parts with its midstream, east and wdsteast part there are active

open castmines field "B" and "D", minedut field "A" and perspective fiefl that is future open cast
mines:field "C", "E","G", "F", Sopici ancNki Crljeni. In west part of basin there are "Tamnakast

Field" mined out open cast mine, and "Tamnava West Field" an active open cast mine as well as
perspective mine "Radljevo".
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FiguretLayout gographicamap of part of the Serbia with Kolubakéining Basin

"Tamnava West Field" belongs to its west part, with area of 2f. lfrom west and sdh, mine
boundaries have been established by artificial boundaries, and have borders with exploration field
"Radljevo", at the east with OCM "Tamnakzast Féld", while towardsnorth; its natural boundary isoal
seamthinning out (figure 2)
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Figure 2Layout map of Kolubara Mining Basin
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Towards north, field has established boundaries by line StepojvgualeSarbane, which, at the same
time represents thespreading boundary of productive part of mining basin. Boundarieabéshing
towards west and sdi is not completely defined in geological way, an artificial boundary is adopted,
defined by line RadljevBtublenica. Towardsouh-west, field has estabiihed boundaries by line
StublenicaPaljuviSkobalVreoci that is, toward sdb by left lowland side of Vranicina Riv8rowards
east, field spreading is also defined by artificial boundayyine SkobalMali BorakStepojevac.

Deposit is situated at # 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 opy of the plan is given withiAnnex of Study.

Within Kolubaa basin'Tamnava West Field" includes area between profile lines:
"OE" (1-436500) in the west

"RO"(u-439500) in the east

"100" (x922000) in the sought and

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

Deposit is characterized by good transport conditions and comcation connectionsNear the deposit
thoroughfares are located: BelgadeCacakPodgorica, Belgrad€elijeValjeveZvornik, regional roads
Lazareva@drandjelovaeKragujevac and Valjesmdb-Obrenovac, as well as the rady with standard

gauge Belgrad@ar. In its close surroundings there is electrified industrial gauge Vieliki Crljeri
Obrenovac. Simultaneously, the entire area is crossed with lower level roads, and in its middle macadam
road Lajkova®©lrenovacis passingwhich goedy route of old rdwaywith narrow gauge.

2.1. Adjustment of chosen location with spatiglanning documents

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

For Kolubara Mining Basin higher level of the spgiiahning document is Spatial Plan of the Repudflic
{SNDAIF OhFTFAOAIT DIFITSGGS w{ZI SmMokdcO®

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, odourred
the previous period, as well as towards establishing of(kieg-term) globalobjectivesfor regulation of

areaand settlements.

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

Basimobjectives of the environmerdand natue protection are defined bthe Smatial plan of the Republic
of Serbia:
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1 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.

1 Rational natural @sources usage, especially nonrenewable and partly renewable ones (mineral
raw material, water, soil), better usage of raw material and energy, waste reduction and recycle
level increasesafe depositing of waste, recovery of ecologic and spatial explmitadf 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.

Preventon 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,

= =4 =4

Development of OCM "Tamnava West Field€assiderationsubject of the Spatial plan of thaining

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 Wesis Field"
being developed in accordance with the Law on Environmental Impact Assessment (Official Gazette RS,
S MopkKAnNnXZ ockKndgLO®

This Study is developed according to the following documents:
1 Additional mining project OCM "Tamnava West Field" (2008, Koubara Picgeetrevac)

1 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 Impacts&ssment Study :is

1 Environmental Impact Assessment Study of the current state of the OCM "Tamnava West Field"
of the project:" Additional mining project OCM "Tamnava West Figd@07, Mining Institute,
Belgrade, Zemun)

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

Entire area of Kolubara is especially rich in elements of cultural interests. Extended coal mawéng
discovered great deal of different remains, dated from dalier 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.

Culturalmonuments protection in Kolubara Basin started in 1991 and for that reason; coal mining by EPS
is regulated by law concerning procedurappliedin case of archeological sites.

Related to that, any site discovered during coal mining, needs to be exdamaime& classified by an
archeologist from the Institute for cultural monuments protection of the Republic of Serbia.

Pagel8of 163



ENVIRONMENTAL IMPACT

JP ELBROPRIVREDA SRBIJE

w. aY h [dop , ASSESSMENT STUDY FOR TH
' S PROJEC®{ ' tt [ 9a9b¢!
OGRANARRO JEK T

DESIGJOCM¢ ! ab! £! 29

Coalmining during last decade, has discovered that, in the middleKofubara rivervalley, three
settlementsderived from early Neolitlai period.Firstwas 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 neaBkobalj and Simic near Cucug.

At the subject areabigger part of archeologit sites is located along the narrdand section, which
covers area between Tamnava West and Tamnava East Fied.

There are three important archeological sites discovered in this area, and archeokggraly hado
move them, for the purpose of enabligal mining at OCM Tamnava East Field.

These deposits were near Skohalliage asfollows:

1 Hungarian cemeterydiscovered irll8. Century AD and has vertical gravestones with inscriptions
and examples of stordressing, typically for the region Podriff®lubara

T Manastirin remains: it is the village includes horizdiszoveredn period fromearly Neolithic to
Middle Age Black and light brown pottemnyasdiscovered in this area

f Ruins from % Century near Skobalj:contains great villasof the late Rorman period. An
interestingchapel 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#itiei include traces
from the Roman period, chapels, and old graves.

At the area of Tamnava West mine, remaams discovered ifNeolithic period. They are situated at the
location of Livade, Kalenibut they already have been examined and removed firedicted thathree
important sites would appedby the extension of the mine Tamvia West to the sought directiormheir
existence is already known.

These sites in thevide area of the village Mali Borak:

1 Remains of the ancient village at the locatigaricistethere 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 ARQ.ertain archeological sites imply to tegistence of Necropolig
this area.

1 Ramains 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.

T Remains of Majska Nijiva: at this site ceramics, wall structures, itibgsnpail and coinsrbm the
roman period. Archeologistsuggestthat, 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 RepabSerbia,

the hill that surrounds Crkvina igteresting enoughto 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, espally at Tamnava West Field, there are several interesting buildivits

traditional architectureelements The most important are those traditionabusesin villages of Kalenic
and Mali Bor&:

In Kalenic, there are three housesethnographic importance
1 Milovan Andric house
1 Radisav Acimovic house
1 Pantelije Misic house
And in Mali Borak there are two housekethnographidmportance:
1 Brana Mihajlovic Road tavern
1 The family Radic road tavern

. 4 Bt

Figure 3: Cultural monuments locations

At the areas inclding open cast minethere are no natural resources under procedure in accordance

with the Law on Environmerit NE § SOGA 2y O0hFFAOALFT). DFTSGGS w{
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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

1 Direct potection zones (old regime zones)
T Narrow protection zone (limitation zone)

9 Wider protection zones (monitoring zone)
i Protectiorszone

Based on the Study "Sanitary protection zone" it can be concluded that, industrial facilities of Kolubar
are withinwider sourceprotection zone Applicationof 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 impodearnwithin power system of Republic of
Serbia.That is the reason why monitoringf measures need to be implemented direct cooperation

with authorized divisionsf the Mines.

Potable water treatment facilityKalenic"is located at the area of miningabin" Kolubara" within open

cast mine "Tamnava West Field". It has been constructed witlinstruction investment ofCHP
"Kolubara B", for the needs a&upplyingthermal power plant complex with potable water, and also

some industrial facilies, situated near mines.It is predictedby Water supplying project, thatacility

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 systeraarby municipalities.

| 2y OSLJidz £ &az2ftdziAzy ¢l a RSOSEt2LISR o0& 5Saiaiay hFTa
of the facility developed by SOUR Unioninvest RO Hidroterma, Sarejé\886.General designs of the

facility, reservoir, purping station for potable water pressure, water supply and sewerage installation

and electrical installatiornwere developed by Design Office "Srbijaprojekt” in 1986.

Total designed capacity of the facility is 100 I/s. Source contains wsd#ldfor dewateaing of open cast
mine "Tamnava West Field". Currentthhere are three wells from which raw water is transported to
facilities B1, B2 and B3. Well B1 provides approximate01%s of raw water, and wells B2 and B3 are
providing dout 2530 I/s of raw vater, in which case 480 I/s of water could be provided, amounting to
40-50% of processing capacity of the facili§onnecting of the new constructed well is soon to be
planned, whose location is in facility close surroundings, and according to inviestigativities it could
provide 1520 I/s of raw water. It is expected for these four wells to provide water supply at the facility
approximately 60I/s.

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

Raw well waterprocessedat the water treatment facility in Kalenic, has desdrapacity 100/6, but
currently, facility is iroperation with capacity of 30 I/s, because filters canpoicesshigger amount of
water. Besides, washing processadequate and after few months in operation filter is bledk

Potable water treatment includes following processing phases:
1 Aeration at the atmospheric pressure
i Basin forwater collection after aeration
I Filtration with ammonia biological oxidation
9 Disifection using chlorine gas
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Predicted aeration processes, surface storage and filtratihming appropriate technologicgirocess
and during usagadequatemachine equipmentcould provide potable water quality MPClimits.

Potable water treatment corept at the facility after reconstructigrpredicts well water treatment
providing potable water quality in accordance with current legal regulafRunleson potable water
KeaASyS bhTFAOAILIT DIFITSGGS Cw, SnHKpyOd

At the "Kalenic "facilityvater is treated from the existing wells B1, B2, B&ichprovide approximately
40-50 |/s of water.

For the needs of connectionf new well B4, examinations include physdichemical parameters of

collection ground waters quality, directed towards facility, as wellwager quality after certain
technological phases.

Results of physicalhemicalraw water analyseare given through examinationgerformed by:
Laboratory othe 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:
9 Content of organic matter expressed through consumption,&N& within limits2,37 mg/Ic 4,1
mg/l, mean arithmetic value is 3,37 mg/l

T Ammonium ion originates fronsoil reducing processes, it has inorganic origin and its content
expressed as mgN/l is in the range 0,37 nqgll,0385 mg/l. and mean arithmetic value i$9,
mg/l. Ammonium ion is being processed at the facility to the maximum permitted
concentrations.

1 Nitrites are in range of 0,000,1 mg/l
1 Nitrates content is below MPC valuadait is in about 1,0 mg/I

1 Chlorides are in the range of 12,0 mi8,0 mg/l wth an average value of 14,6 mg/l, in MPC
value.

9 Sulfates are present within concentrations lower thgrdsng/, below MPC level.

1 Iron concentrations are in the range of 0,745 mg0, 07mg/l. Mean arithmetic value is 0,33
mg/l. lron concentration is alve potable water permitted concentrationsand it must be
removed at the facility.

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

1 Silicon dixide has concentration of 47 mg/l. Content of dry residuef filtrated water is
550mg/I.

1 Raw water samplegdicate tolow level of oxygen saturation. It is characteridtic ground
waters and from tke medical point of view is not acceptable, considering that it is cause of
anaerobic conditions creatioWVith the aeration process in the water treatment facilityater
must contain oxygen which would simultaneously perform oxidatigmocess from iron
compounds and manganese and turn them into non soluble compounds, in which case, during
filtration they will stay at filter filling.

1 DissolvedCQ has high value of 1065 mg/l in water content Degassing need to be implemented
by water aeration.
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1 Water fram the existing wells B1, B2, and B3 is hard waletal hardness is from 22aH;
meanvalue is 2816 RI ® | I NRySaa Aa y244 ftAYAGSR o0& wdz S
There is no any data related to its negatingacton health.

Analyses' Jaroslav Cerfiilnstitute

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

Samples are as follows:
1. Collective raw water reservoir (V=127)m
2. After aeration Q=30 v/l
Atfter filtration Q=30 Vv/I (observed fro aerator, right filter)
After aeration Q=100 v/I (flows are not measQ)
After filtration Q100 W

a s

Table 1Revision 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 I/'s 30 30 30 100 100
Temperature c / 18.9 19.0 18.8 18.9 18.7

Turbidity NTU 15 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 >{ k OY 872 860 814 864 813 1000
O2y RdzOU A

O, Dissolubility | mg/I 2.7 6.9 7.2 7.5 7.4

Saturation % 29.2 74.9 77.8 24.8 27.3

Q0O, Dissolubility | mg/l 107.5 20.7 24.8 24.8 27.3

Alkalinity p| mg/l 0.0 0.0 0.0 0.0 0.0

(CaCQ

Alkalinity m| mg/| 503 480 463 465 470

(CaCQ

KMNQ mg/l 3.05 1.01 2.2 1.9 1.1 8
NH;-N mg/l 0.37 0.38 <0.05 0.37 0.05 0.08*
Total  hardness mg/l 486.1 436 J 431.2 452.4 448.8

(CaCg)

Total hardness | 6 R | 27.2 24.4 24.1 25.3 25.1

Hardness (CaGD| mg/I 459.9 426.9 414.5 442.6 436.1

Total hardness | 6 R | 25.7 23.8 23.2 24.7 24.4

Chlorides mg/I 9.4 125 125 11.3 10.6 200
Sulphates mg/I <5.0 <5.0 <5.0 <5.0 <5.0 250
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Silicates mg/I 48.0 475 475 475 47.5
Fe mg/l 0.31 0.34 0.05 1.99 0.10 0.3
Mn mg/I 0.12 0.12 0.05 0.17 0.04 0.05
O, according to | mg/l 3.98 8.03 8.95 8.50 7.48
Vinkler

Analysis results of well water
Sample: Raw well water
Sampling date30.09.1999

Table 2: Raw well water analysesults, 30.09.1999

Parameter Water sample MPC value according to the rul
S nHKAQyY

KMnQ 4.1 Upto8

Ammonia, mg/| 062 0.1

Dry residue mg/I 550 n.d.

pH value 6.6 6.8-8.5

Electric conductivity micro S7cn 740 Up to 1000

Total hardness mg/I 29 n.d

Iron mg/l 0.745 0.3

Manganese, mg/l 0.161 0.05

Calcium, mg/I 119.2 200.0

Magnesium, mg/I 53.4 50.0

Sodium, mg/l 18.2 150.0

Potassium, mg/I 17.6 12.0

Zink, mg/I 0.14 3.0

Watercourses vicinity

Hydro geology of "Tamnava West Field deposit” includes rivers, small averstreamswith constant

and periodic flowEach flow beings 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,westrds north east. River

Kladnica has characteristics of calm, quite and low land fRerines, like Duboki potok, have water only

duringrainy period.

Upstreamfrom "Tamnava West field" deposit, at River Kladnica, between Paljuv andavis dam was
condructed and reservoir wasreatedfor the goal of open cast mine protecti@gainstsurface wates.
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Hydro morphological terrain characteristics

As the case is with hydro meteorological characteristics of River Kolubara catchment area, with special
obsewation to its low coursehydro morphological characteristics of River Kolubara and its tribstarie
have been analyzed in detai follows:

T Flow

1 Flood
 Low water
T Alluviums

Based on the above mentioned characteristmsalysis of water course and flowaracteristics of River
Kolubara and its tributaries, has been performed, at the open cast mine Sgestematic measurements
at River Kolubara initiated in 1950, by placing of water gauge station in Drazéwanstreamfrom
"Tamnava" deposit. Daily amdonthly flows of Kolubara and its tributaries fluctuate in wide ranges.

At the station in Drazevac, monthly flowseasurementsre as follows:
! 10,6 ni/seccthe lowest
1 22,6 ni/seccan average
1 146 msecc the highest

Season flows are not in accordance wittiendar season, although water amount is neaglated to the
season character. Trimester with the highest water amount is FebApyil, with share of 42% of total
annual flow, then May; July with share of 26%, and trimester with the lowest waterant is August,
October withshare 0f10%.

Orthographiemorphologic characteristics of terrain and hydrological regime of River Kolubara and its
tributariesis conditioned by introduction of new measurements stations at deposit areas (observation
are n 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 proteajaimstsurface waters.

2.4Population orlocation development

Most of the exiing population of Kolubara Basin originates from settlers which, during past two
centuries, have formedgricultural communitiesPopulated areas are organized in the manner of village
settlements and scattered villagesntaining small groups of houseurrounded bybig parcels of arable
land. Little villages are prevailing, becausmre than 50% settlements have less than 2000 inhabitants.
The antire area of Kolubara Basin is characterized by small population densityrldanization level and
small vilages.

Lazarevac is municipal, administrative, legal, commercial centre, as well as the centre including different
kinds of servicedlt is located 15 km in direction sought wdsbm "Tamnava West field". The entire
population gravitates around this ctm. Stepojevac, as one dhe biggestvillages and Crljeniare
providing services of local significan&ach 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, sevimigrations occurred as the consequenceledire for
moving to the bigger cities. This type of population movemewntsurred simultaneouslwith activities

at open cast mines in Kolubara, which offered employment possibilities for the younger populati
Communities Lazaregaand Ubhave positive migration rate from the beginning of mining activities,
while at the area of Lajkovac negative rageecorded.

Typical property at Kolubara area ha§ 6r, and most of households have one or two parcelés
possessionSome of households also have meadows and forests, especially in the area of River Kladnica.
Main economic factoat the area of Kolubara is coal generation and processing, together with electricity
generation.

Mining industry developmenand 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, plarged other industrial facilies, encouraged not only
industrial, but also the entire area development, with economic structure cha@gastruction of new

trade centers caused rapid and fegaching changes in the field of economic structure, employment,
while, industrial activitiescivil engineering activities and trade, traffic development turn municipalities

at this area in actual industrial centers.

Increased growth rate and different socialeconomic conditions have stimulated soeiaconomic
environment andeached

1 Constantpopulation growth at the wider area
1 Rapid improvement of living conditions

1 Change in population economic structure, andreased employment rate outside agriculture,
and reduction of active farmers

9 Village population migrations towards Lazarewaad other centers, in which employmeéiwout of
the agricultural areas being created.

Employment rate are significantly different in bigger cities, whielybe seen from the tableelow.

Table 3Employment raten subject area (2000)

Activity Lazarevac % |Lajlovac % Ub %
Mining and Industry 78,0 56,9 49,8
Agriculture and Fishery 0,2 54 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 industnand 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 15 5,8 10,0
Total 100,0 100,0 100,0
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Employedwithin industrial sectorare prevailingat municipalities of Lazareva®lore than 50% of them,
approximatdy 58%are employed in minig industry and coal processing (at the open cast mine).

Second significant sector is metal processing sector (mechanization, equipment, electric devices
production) whichemploys about 20.8% of workersFood industry, textile]Jeather industry, wood
processing industry, rubber and plastic industry, building material industry and non metal industry
employing total of 20% of industrial employers.

Agriculture also presents important industrial brarafithis area:more than 0% of land is covered with
arable land, but it employs only 30% of population.

Agriculture is in transition period, through some serious chandes,to arable land is constantly being
NBERdzOSRX RdzS (2 SEGSyairzy 2 HKturhskobdsyme kinddfiatiddianal A S & X
activity for many residents, because they are cultivating land for their own néeamers usually own

land with orchards and vineyasd98%). Prevailing crops are corn, wheat, rye, oats and bafgetable

crops arealso significant: potato, pepper, beans, cabba®ig, A 2 y & Browid§ plantfor the purpose

of processing (sugar beet, sunfloyés quite limited.

Industrial activitiespresent at the area of Lazarevac, Lajkovac, Ub are as followsnouag eledricity
generation, metal processing industry, industry of electric devices, rubber and plastic industry, building
material industry, food industry, wood processing industry, textile and leather industwy, metal
industry, chemical industry and transpothdustrial activities with the biggest share are coal mining, and
electricity generationwhile others have smaller share.

Significant investments are implemented within power sector, which indicates priority and importance of
mining activities, whilshare of other branches is quite marginghis dominant role is particularly visible

in municipality of Lazarevac (8@%) and Lajkovac (848%) where some of thdargestproduction
capacities of Electric Power Industry of Serbia are situated.

The mosimportant road at Kolubara area Ibarska Magistraldt connects Belgrade with Monte Negro.
Although it is situated near capital citymain direction of national traffic network does not paksough
Tamnava Wedfield. The nearest place of the thorougihe E75 (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 inssdeced
satisfied for communication between village and populated parts of this area.

The subject area is very close to the railway Belg@Bar, which is passing along part of the road Vreoci
¢ LazarevacBoth thermal power plants "Nikola Tesla A"darNikola 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, Il and I, for the
purpose of supplying of OCM "Tamnava East field", as wedcemtion center facilities
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Figure 4Power infrastructure of the area (Source: Spatial plan of mining area for Kolubara mining basin)

Subiject terrain igarely populated;it wasa marsh land (before River Kolubara regulatioecept the
thoroughfareBelgradeg Gornji Milanovac and Veliki CrljenCvetovac.
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Figure 5: Road énd railway network (S

Dense settlement along these roads was developed for the last twenty gedrg is populatd mostly
by populationresettled during development of "Tamnava West field".

Placing boundaries of the open cast mines is implemented in the manner which does not require
K 2 dza S Kegetti®r@ris.
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2.5. Natural recourses at the subject location, witkpecial observation at the presencef swamps
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Lignite is the most significant mining treasure at the subject location and surroundingcaneringan
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 industriachea have been
developed, due to existenaaf other natural resources: diatomaceous earth in Barosevac, kaolin clay in
Rudovci, quartz sands in ZeoHRé&ere is very quality stone, named "Brajkovac grarnitdBrajkovac, used
for facades building.

There ae many springs, different mineral watesaitable for therapeutic use

Ground watergeservoirs aresignificant, especially for river alluviased on this, few pumping stations
systemswere developed: regional system "Nepricava”, municipality syst®westan”, local system

"Vreoci",

water treatment facilities. Other water supply systems are down to local use.

Land use

Medosevac "and" Veliki Crljeni". These systems have developed water supply network and

At "Tamnava West field" area, land is currenilsed for agricultural purposes, includipastures 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 structurat this area will be affected by mining activities at Tamnava West, as it can be seen

in table below.

Table 4: Land use structure arinava Westha)

Ub community Lajkovac community |Total
Kalenic Radlijevo |M.Borak |Skobalj
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
% hmt ¢ |0.34 0 0 0 0.34
74 Forests 36.27 57.47 10.93 182.30
Total arable land 660.87 319.76 698.43 242.81 1921.86
= Yards 10.07 4.90 9.98 2.45 27.40
S 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
0
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 perenniaplantations, orchards are prevailing, compartal vineyards (4.3% 3.00%). Limit
between terrain with low and terrain with high percent of land covered with plantations, is quite clear.
Percent mcrease was recorded in the zone of Celije, Petka, Lazar&usnjare, Stubice, Burovo, Dren,
Bistrica, Mali Crljeni, Prkosava, Strmonaachingthe highest percerdge(8.1%- 13.3%).

Regulation fan (Official Gazette RS 44/95) defines criteria for larelamsl terrain protectionlt is of

high importance fordnd use planning in the area of Kolubara basin which is currently affected by
changes due to mining activitieSpatial plarfor "Tamnava West field" area is prepared and currently is
in public consultationprocedure.lt is expected for spatial plan to edopted and afterwardsto be
announced as official legal abtly 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 ldirlg 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 thenine Tamnava West, is reserved for agricultural activities.

Few restrictions were adopted on construction activities, related to existing houses reconstruction,
stables extensionbarns, and otherauxiliary buildings These activities are limited to th&bsolutely
necessary level, so farmers could achieve normal agricultural production, while their resettlement to
another location would not be execute@bject which exceed established standards from regulation
planswould not be paidn case of mining awities 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 blyaw on Spatial Planning from 1989, so it was not in accordance with the new
Law on Sp@al Planning from 1995, by which certain requests regarding public facilities and

infrastructure were defined imore details.

At the area of Kolubara, it is possible to specify following forest communities:
1 Forests of white willows are mainly along&ifamnava tributaries,
Forest of bay oak, which is located near forests of wivitkows,
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 arftbrnbeam near village Barosevac, covers protected dreagst and
northwestdirection,

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

1 Forests of beechrein depressiorlocated near Barosevac village,

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

1 Shrubby oakorest with moss is growing at the shallow soil with expressed acidioaac

= =4 4 =4

9 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 resddaed
Sedge is usually can be found in depressions filled with wdtging e entire year.

Concerning surface wateiia 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 towardsorth east. River Kladnica has characteristics of calm, quite and low
land river. Ravines, like Duboki potok, have water only in rainy period.

Upstreamfrom "Tamnava West field" deposit, at River Kladnica, between Paljuv and Vis, earth dam was
constructedand reservoir wasreatefor the goal of open cast mine protecti@gainstsurface wates.

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 elevais 363 m above sea level. An effective
reservoir capacity is 49.5 mill*rand 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 conditibnan be
seen within periodically changing of collector and isolatath different effect on coal mining. Also,
there are big reserves of quality water collected in roof, and floor coal sdaake. at Paljuvim enables
development of sport fishing touris.

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

Seisnic investigations

In course of 1976, within geologic investigations for the needs of thermal powaet pbnstruction,
seismic regionalization is preformed for the entire Kolubara basin, a8 @s micro seismic
regionalization of economically active area at location of future thermal power plants. Study and
development of the appropriate subject documentvere performed by Seismic office RS. Based on
seismic regionalization of RS from 1973, the area of Tamnava West Field belongs 'ttstisngic level
accordingto MSS scale.

Modern geodynamic processes

Geodynamic processes at Tamnava West field areactive, as follows:

Surface decay crustntil recently did not separate as one particular creation. During engineering
geological investigations results, it could be noticed that within quaternary elawesys is appearing Fe

and Mn oxides in the shapof grain or skim, and Cagi@ the shape of concretions or dust. Thdseds

of appearaices are characteristic faock chemicathange,i.e., surface decay. In course of mapping, it

can b seen crumb like structure, characteristic for mechanical débt#sy 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

Page32of 163



ENVIRONMENTAL IMPACT

JP ELBROPRIVREDA SRBIJE

w. aY h [dop , ASSESSMENT STUDY FOR TH
' S PROJEC®{ ' tt [ 9a9b¢!
OGRANARRO JEK T

DESIGJOCM¢ ! ab! £! 29

Washingis performed along cut surfaces of terrain, operating slopes, by precipitation. Reservoioreati
of this procesg; diluvium,is made of quaternary clays, terrace sandy clays, and alevrite. Its thickness
cannot be measured preciselyecause in its reservoir zone mining activities are performing.

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

Land slidingis hard movement of rock masses along sliding surfaces, with slope 80240 |ityfsR
characteristic for the econd ECS system, which excavatievrite. This kind of appearances could be
expected in the period after long rainEhe cause of sliding plains creation is hardness reduction due to
terrain vibrations by dynamic loaof mining equipment, transporters, and water drenchinghichmay
cause swellinghy that and rock mass movement.

Sliding as geodynamic process was shown at part of deposit near graveyard Kalenic, inRb@R7.
filtration destruction is process taking pte along lateral slopes in west part of terrace sedimevtisre
cavernous are appearing. These morphologic processes present the consequence of filtration activity of
ground waters.

Geological operation of atmosphere and ground watdssmanifested by rockdecay under the effects
of temperature and frost.

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

Flood risksn area of Tamnava are on higlvéédue to water courses characteristics. Main tributaries of
River Kolubarare Pestan, Turija, Kladnica, Tamnava, Vranicina, and Ub.

Table 5: Rivers characteristics

River MeasuremenWater intakg Meanwater flow (n/s)
t station surfaced_%¢  [Min. (95%) [average P ~ E M2
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 Koceljea 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 chareter. Trimester with the highest water amount is FebruaAypril, with share of 42% of total
annual flow, then May July with the share of 26%, and trimester with the lowest water amount is
Augustc October withshare 0f10%.

Reservoir system is plannéaor construction, for the purpose of flood protection, ad some of them are
already under construction (Paljuvi, Vis, StuborowMater from these reservoirs is used in agriculture
and for industrial purpose, including cooling water for thermal power @ataibaraA 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 Jablanicdl. uhibest
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*rand it can regulate water course of River Jablanica during entire year,
even longer.

Paljuvi Vis reservoir at RivKladnica is constrted in 1984 for the purpose dfolubara mining basin
supplying Altitude of this reservoir is 115 m. Water is stopped with embankment with heigh8 irb
Reservoir capacity is nearly 350.000. am crest elevation 60 m. This mgervoir will be of high
importance, before Stuborovni reservasgrcommissioned.

Climate changesnpacts

Wider area of Kolubara basis characterized bgontinental climate, with relatively worm summers and
mild cold winters. Based on data, obtained imeasurements of particulatelimate elements (air
GSYLISNI GdzZNB ' yR KdzYARAGEZI &dy2g O20SNJ t S@ift =
meteorological station Kalenic, conclusions on micro climate characteristics could be performed:

Air temperature
1.Meandaily air temperature:

1 Winter +1, 56 /

1 Spring +11, 55 /

1 Summer +21, 06 /

1 Autumn +12 36 /

1
2. Meanmonthly air temperature:

I The lowest in January +0, 55 /

1 The highest in July and Augustl9 7¢ /
3. Meanannual air temperature +11, 66 /

Precipitation

Accordingto the annual precipitation amount, this area is moderately humid area with average
precipitation amouniof 650-1000 mm.

1.Meanmonthly precipitation amount are:
1 Maximal in June, July and August (Z2B mm)
T Minimal in January and Februgi§3,5 mm)

Snow cover level >50 cm 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 -0A.13&. 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).Evaporations the highest in June (158 mm), attte lowest in January (18 mm) fooisunder lower
vegetation

Winds

Strong winds are not common in saebf area.The most common are from west direction and northwest,
strength of6 Beaufort 11-14 m/s), and last 1,23 daysper year, and the most common are in period
AprilAugust. Based on observation data from period 13988 Seismic Station Tamnavaatts GMS
Valjevqg wind frequencyfrom different directions and silence occurrence, as well as mean wind velocity
for 16 directions, that is, 8 main directions, were calculated. Obthiralues are given in Tal@ieaswell

as in graphic of so callewind rose', atFigure 8, for GMS Yfavo.

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 23 |29

Figure 8 Windrose, period 1949991

Table 7 Frequencynd wind speeds for SMS "Tamnava", period 19948

‘ Type ‘ Wind direction ‘ % O ‘
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Concerning wind direction, it is evidenced that they most commonly are blowing form west and
northwest direction (expressed in Valjevo), specificsiammer period, and from east and easiutheast
(Typically for Tamnava), that is east and north east (specific for Valjevo)

2.7. Presence of hospitals, schools, kinder gardee$igious buildings, public facilities at the location

Part of the land, isurrently used for production on Tamnava West field exceeds more than 225 km
Complete area used for coal mining, will be extended as the result of continuous operation, and by 2005
will be necessary 4.6 Kmnand by2010 7.3km? and about 12 krhby 2020. Bur villages will beesettled
completely or partially, due to coal mininjumber of population neetb be resettled is shown in Table

8.

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

Name Number olNumber of residerg |Source
households

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, lpsal sho
medical centers, churches, and cemeteries which also need to be relocated.

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

Up until now, about 25% of necessary land is riyaa the area of Kalenic, and it is in EPS propeR$
also initiated relocation of Kalenigllage, process includes both, land acquisition and compensation in
the way of households providing, village infrastructarel alsgoecuniary compensation.
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Theelementary school and ancillary building for school stuff have already being built in Novi Kalenic. Part
of the infrastructure is completedsuch asig part of water supply system, part of sewage system and
electricity distribution./ K A f Fply§rguRdiand soccerstadium with all necessary facilities are also
located there.

Near open cast mineTPP Nikola Tesla A is located with its dump, andimlsouthsoutheast direction
there are open cast mindgeld D and field B. Open cast mine Tamnava f&lstis situated along open
cast mine Tamnava West field. Annually, approximately 25 t of coal is excavéaiel jssxcombustedn
TPP Nikola TisA, TPP Nikola Tesla B, TPP Kolubara A and part of TPP Morava.

At distance of 15 km from open cast mindamnava West, there imdustrial complex "Kolubara
Prerada”, in which coal is being processaah(crushing and separation) for the needs of thermal power
plantand raw coal drying (about 700.000 t/annualygenerated), for the needs of industrial awdler
consumption.At Junkovac location, industrial complégolubara Preradahas its own dump situated. At
distance of 20 kmin northwest direction,TPP Nikola Tesla B is situated with its dumps.

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

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

Hunting Act preects 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 seas&ssmanent

prohibition is introduced for the following species: skuifRutonusputonu L.), little weasel (Mustela

nivalis L), otter (Vudra vudra L), lapwing (Vanellasellus L,), cresed duck (Aythia Fuliguta gink

heron (Ardea purpurea L), little white heron (Egretla garzetta L), yellow h¢Ardeola rolloides

Scop,), rabble roser (Ixobrichus nyi dzii dza [ 0> _ __tt*hx "™ o Cl f 02 GAyydzyO
hawk (Falco vespertinus lhuzzard(Buteo bueto L), kite (Cyrcus cyaneus L.), ([@tlis scops L), little

owl (Athene noctugcop.).

Besides previouslynentioned speciesforest ant Formica rfia L.) and its anthills ar@rotected by
particulateprovisions of theabovementionedEnvironmental Law ; as well as all types of blind mice and
their habitats.

There are no data indicating that sorakthis species @&locatedin the area of Tamnava i&field.
2.9. Velocity of important roads or facilities for public access to recreation center and otheilities

The most important road at Kolubara area is Ibarska Magistrala. It connects Belgrade with Monte Negro.
Although it is situated near capl city, main direction of national traffic network does not pass through
Tamnava West field. The nearest place of the thoroughfar& gnorth to sought direction) is almost 50

km towards east, while its west part toward Valjevo and Tuzla passing thsmugjht part of Kolubara
basin.
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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 tleélway Belgrade Bar, which is passing along part of the road Vreoci
¢ 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 drirade 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 aof area
three municipalities. Municipality of Ub area is extremely rich in stone sites, dolomite sites, quartz sand,
clay, which is good base for construction materihas center for sports and recreation with football,
basketball and volleyball court, arathletic track.Hunting is quite developed; lake in Paljuvi enables
development of sports huntingJb is the city wants to be developed. There are many locations suitable
for constructive development of different profitable contents: industrial zones, draohd business
centers. In city center is located 50 ha of space suitable for all types of buatirsises particularly for

trade center construction. It is the space of enterprise "Ubljanka" viiihy halls, equipped with
infrastructure, on road for @&grade. Hall of the previous factory "Kerub" enables construction of
industrial zone inthe modernsense

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

Industrialzone area is bordered by the railway Belgrdd# from north, west border is future zone of
BelgradeBar railway, and south border is plannéetour of the road M4 (BelgradeValjevg, while east
border is from future cross section of-Mroad and detouby channel to the railway BelgradBar.It is
planned forindustrial gauge to be constructed and connected with Belgiaalerailway.

Economic environment
1 Agricultural and processing resources in livestock breedmming and fruit breeding
1 Positive inestors experience"Vindija" from Varazdin, owner of "Lajkovac Dairy"

1 dgnificant investments in Kolubara areereating more favorable environment and encourage
operation of small enterpriseBouseholds appliances factory "Gorenje" in Valjevo, Socks and
underwear Italian factory "Valu" in Valjevo, "Vedada" and "Sinalco" in Vruijci.

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

Economy

In economy structure of Lajkovac, the biggest share has agriculture in which an indigichealis the
most significant. It has approximately 1250@& of arable land.One of the famous agricultural
cooperative in Serbia, 33 "Lajkovac" practically does not exist any@aggacities of mills, silos, dairies,
refrigerators, and other local businesacilities 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 itswn activity. The most successful are "Borverk™ and "Nodgl'dnly 30 km are
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famous tourist destinationg Rajac and Divcibare. Agricultural center was founded in 1998, by joining of
Agricultural livestocketerinary center and@rop production center.

Lgkovac has an open sports activities coud$so an outstandingoccercourt. One big municipality
investment is in progressforming ofsports and recreation center with outdoor pools near the court.

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

Simultaneously with coal miningn 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 "Brajkovae’ gnaBiijkovac, 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 developedregional 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.

Regading hotel capacity, for the future needs is predicted a small motel construction in recreation
center named "Ocaga" and extension of "Vis" ho&tering, within small economy sector, covers each
populated place, and it is suitable for the people needs.

This area is full of little lakes created I35 2 Lafct®m Bakécaga is located at 60 km fraBelgradeijt

is "real pearl". It has spring water, which every day gets filtrated by modern devices. Beside it, there is
Stara Ocaga, which provides tfeeling of untouched nature.

Lake in Cvetovac was created |b}5 2 Lafct®and also few small lakes between Vreoci and Rudovci.
Lake Paljuvi, in the next municipality is not so far awdey all are situated in depressions, surrounding

by forests, givingelaxation and enjoyment.

Shooting rang&amnava was developed in 1992 and it is situated at 18 km from Lazarevac tdmards
that is 2 km distant from Ibarska Magistrakt. Tamnava dump sides, affroad races already have been
held.

Big sports centefTEK" in Veliki Crljeni, besides soccer court includes indoor swimming pool, basketball
playground, gym, and other auxiliary facilities. Other places |&ither sportcentersor soccer court.

2.11. Layout plan ¢ graphics

3. VIEW OF CURRENT ENVIRONMEMTE (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 responsibirémg industrialeconomic
development ofSerbia in sixties and seventies, but simultaneously caused negative changes in each
environmentsegmentof area of Kolubara.

Considering diversity and complexity of energy sector developraadtenvironmental protection for
the past two decades, many ugties and environment analyses were developed by the science
institutions, universities, design organizations and experts, which primarily wérected on
development issues of new thermal capacities construction and their effects on the environment.
Besdes that, many studyesearch studies: cadastre of pollutants developmedevelopment 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 O&blubara area, but until today, that kind
of system has not been established in practice.

OCM"Kolubard development improvedgociatleconomic area development. However, mining activities,
and scope and efficiency of lignite utilization within mining carpbf OCM'Kolubard, are main
sources of negative changes within environment, with certaipact on the wider environment. Basic
ecological disorders at the subject area occurred under the influence of mining activities on natural eco
systems, and espealy on agricultural and forest eco systems. Open cast midiyigamics have
progressively destroyed, during last 50 year, quality agricultural ‘gnigh is above lignite deposits,
simultaneously changing morphological, hydrological, and other charaateon$the area

Powerindustry complex has an ecological din]ension manifestepl as pollution of air, soil, surface and
underground waters, thermal lod&wg2 ¥ | NBI X y2AaS SYAaaAzyaxX

Mining-industrial development of area, encouraged development of settletmeand infrastructure
systems, but also created a conflict between mining and exidtndities located around open cast
mining zone.

Environment estimation is based @mvironment changes. Regarding analysis, relevant information on
technological proesses characteristics applied in MBolubard, including implemented environmental
protection measure§ Y SI adANBYSyida RIGF 2y a2YS Sy@ANRYyYSyi

It can be statedhat lignite production created negative direct consequences on the environmenthwh
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 bwaters 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

1 Increased noise and vibration level

E R I I ]

Results of the latest tests, requested for this study depelent, are given within Study Annek is
important to point out that currently we have data on imission pollutants measurements and waste
waters, while soil qualitgxaminations aretill in progress.

3.1. Waters (ground and surface)

3.1.1 Hydregedogy and ground water quality

Based onextensive geological, gdechnical and hydrological exanmations, ground water level, it is
concluded that Tamnava West field deposit has complex hydrological conditions. That complexity is
reflectedby alteration @ collectors andnsulatorswith different coal mining impacts.

Number of aquifers is established by drilling, and their mutual connections filling and empagineell

as their hydrologic and hydrodynamic characteristics.
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Hydrological members
Rock masgss includehe following:
Hydrologic collectors

q Alluvial and terrace gravels,

i Pontian sands,

q Intermediate layers of sand, pontian sands,
i Floor seam, pontian sands
Hydrologicalnsuators

i Quaternary clays,

q Alevrites,

T Coal series

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

q Roof seam aquifers
i Intermediate layers aquifer
q 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 collectgrand 73 piezometers were damaged by differertavation werks, while 24 aren
process of functiombservation.

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 neede to point out that measurements of ground waters level have not been performed since
1994, and that they started again in 2004, and greaaldf piezometers was filledi.e., wasnot in
measurement function.

Aquifer in alluvial gravels and sands

Thisaquifer consists of alluvial sediments of Kladnica and Kolubara. They occupy the smaller part of open
cast mine "Tamnava West fieldGround waters collector is made by gravels and sands, of
heterogeneous composition, from sand fraction to large quadteval. Locally, they contain clay.
Thickness of this collector is variable and it is in ranga® rarelyupto 10m. General water direction is
from soughtsought east towards northeasQuaternary clays are on the top of alluvial sands and gravels
havng the function of hydrological isolatoAlevrite 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 pedrmed by river bed Kladnicahich in cases of high water level fill the aquifer.
Hydrodynamic view of aquifeis quite been changed due to exploration workis open cast mines
"Tamnava East field" and "Tamnava West fieltl'is different compared with the@ne which was in
natural cases of filling and emptying.

Growund water regime is been changed. Filtration ratio is defined basedraim size distributionby
method of USBRand it is in limits n x 22- n x 167 m/s, the most common case is n x4on/s.
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A well Bl/k is constructed in this hydrologicabllector. By pumping data processing, the following
hydrological parameters were obtained: k=2x104 m/s, T=5 8x104 m/s, a=2 6x103 m2/s |, q=0
6x103.

Aquifers in terrace gravels

At the area of Tamnava WesF A St R a0 KS 060A33Sad LI NI 2 fmadediz T
terrace gravels, in some parts it is saturated with casain size distributiois not equal. Thickness is in
the range 212 m. Quaternary clays are on the top of temaand alluvial sands and gravels having the
function of hydrological isolator, with filtration ratio from n xB0m/s. At the bigger part of floor gravels,
alevrite is situated, good consolidatedith hydrological isolator function, having filtration rath x108
m/s.

Filtration ratio of terrace gravels is defined based on graindisgbution; it is in interval n x1@ m/s.
Aquifer filling is performed by precipitations infiltration, and emptyingp&formed by dewatering
facilities at the open cashine.

Obtained hydrological parameters are shown in Table 9.

Table 9Hydro geologicgbarameters from wells-B/k and B4/k

Hydro geological parameters
- Q
Mark Filtration ratio i ivi ifi
tior (transmobility) (piezo corlductlwt)/ (speC|_f|c
Yk asSm v x &m YHKZSm capacity)
HKka (I/s/m)
Bo K - 5,9x105 1,9x104 1,01 6,1x103
Bn K - 1,0x104 1,9x104 0,17 1,8x104

Aquifer in roof upper pontian sands

At the OCM "Tamnava East field" is been discovered the appearance of upper pontiafblugragnds
(seam 3a)and at the saller area of quartmedium grained sizeandswhite to light yellow color.(seam
3b).

In general,'3a' sands are located in deposit area like ion thin layers, wWBitg sands in lance shape are
located at the smeller ared. & I Yy R tie@adssibilitfof ndoving 134m, and"'3b" sands to 233m.
Aquifer filling is performed by precipitation infiltration, while the emptying is performed by seepage into
dewatering facilities at the mine.

25 piezometers were installed withifBa' sands, 15 were damagednd 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 comprestyge; Collector consists of fine grained size to
medium grained size quartz sandsving function of hydro geological collector.

No well is constructed in this tyo 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 thisctor, 13are filled, and 14arein
observation function.

Their thickness is around 30m, and number of sands is variable, it is increasing from north to south.
Sandg are fine grained tonedium grained size. Grain size distribution is quite uniforitrakon ratio is

in limits n x 16 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 creatognplex 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 litbwest and northwest direction.
Besidesexploration 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 piezometeronstructions, 77are 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
105 m/s.

7 wells are constructed #hin this collector. Trial seepage is performed amdlector hydro geological
parameters are calculated.

In natural conditionsregime, aquifer is emptying into sediment in north part of deposit in zone where
floor sands are in direct connection with qtesands and gravels.

Filling is performed outf 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

Hydrogeological paameters
T
wellmark | X Water S m
Hitration ratio . Piez. ratio . _
(m/s) pezmeablllty (7ls) Specific well yield
(m</s)
B-6/P 3,9x106 3,9x104 0,96 9,5x1063
B-3/P 1,6x106 1,6x104 0,06 1,0x1062
B-4/P 6,3x106 6,3x104 0,86 4,2x104
Obc/OEL60 | 2,1x1065 2,1x103 0,2 4,0x103
Obc/OEL65 | 1,3x1065 1,3x1063 0,57 3,0x102
Obc/OEL70 | 2,3x105 2,3x103 0,7 2,0x103
0J3171,25 | 1,0x1065 1,0x1063 0,6 2,0x103
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Ground waterchemical characteristics

Based on chemical analyses of ground waters, done by samples takerpiggometers, and waters
analyses from exgriment 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 carbé@a magnesium type is prevailingimilar
situation is with waters created in intermediate layers of sand, even there is prevailing hydro carbonate
sulphate ¢ calcium¢ magnesium typeHigher diversity level is shown with roof seam waters, where
hydro cabonatesulphateg calcium¢ magnesium type is most common.

In general, waters from deposit of OCNlamnava West fieldhave low level of mineralizatiorit also
can be concluded that, especially in roof seam iron and manganese content is increasede&ioor
waters have increased carbonate thickness, and iopco@ent indicates on direct coal seam influence
on their chemical content.

Ground water quality

Ground water quality analyses performed in period 19884 (Table 11), characterize ground water
guality before excavation proceddaving increased concentration of iron am@énganeseould be used
for drinking only in case they are adequigtireated.

Water treatment facility is located near Kalenic village.

Table 11Systematization Results ofogmd water quality from wells for potable water delivery (1999)

Parameter Unit Aquifer MPV
M-2 & MB7 BM-5
Color °Co/Pt <5 <5 S
Turbidity NTU 2 0.6 1
pH 1 7.3 7.7 6.88.5
KMnQ, consumption mg/l 5.1 4.4 8
Residue after evaporation mg/I 385 345 -
Electric conductivity LY km Y 570 530 1000
Ammonig NH mg/I 0.65 0.45 0.1
Chlorineresidue mg/| <0.05 <0.05 0.5
Chlorine mg/I 6.3 9.9 . 200
Nitrite, NQ mg/l <0.006 <0.006 0.03
Nitrate, NQ mg/I <2.0 <2.0 50
Ironz C, 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, whiteetthird (BM5) will be in usén casef need for water
would be increasedThe® 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 hardn@628 o dH, which loses filters by scale
settling, as well as network of distributioftherefore, it is necessary to change filter filling on each 6
months, which way, water supply system capacity is increased forGiaf of pipe occurs at distribution
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network, partially or completely, which needs to be cleaned by mecharsbamical procedures which
are expensive and require certdong time period.

At the area of inside disposal of OCM Tamnava West field, new chosen location of spring would not

hinder progress of workat the mine itself.

Spring (Figure 8) will consist of 10 wellsth capacity 10 I/s, in which case total capacity will be 100 I/s.
During 2008, it is necessary to construct 3 more wells, in 2009 4 new wells, and in 2010 Joimdre.

pipe line will havéength about 4.670 m, and diameter 350 mm.

Before construction itself, it is necessary to perform investigation wogksl to design projects

development.

Figure 8Predicted location of new spring Kalenic

=

Ry

3.1.2. Hydrology and quality of surface waters

B i)

sbow  0Y5I0Q) @Y

s e i D015

Hydrographic network is quite developed atetlarea of Kolubara Mining basiRiver Kolubara is the
main water course, which flows through central part of Kolubara mining basin, in the zone of present and
future mines, which fromhe right side has its ifoutariesTurija , Pestan and Lukavica, and from the left
side there are Kladioa, Vranicina, Tamnava and Ub (mentioned characteristics are given in Table 11.a).

Hydrographic view is shown at Figure 9.
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Figure 9Hydrographic view in wider zone of Kolubamnining basin

River Kolubara created by erosion rocks eh. River banks are usually inconstamtiich is consequence

of different soil types in the subject area.

Period FebruanApril is characterized by the highest water content (45% from total ahfiow). Period
August October is the period with the lowest water content, only 10% from total annual flow. The
highestmonthly flow is in March, and the lowest in September.

Table 11 a River characteristics

River Measurement  |Intake surfac{Average water flow (fits)

station (k)

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 PaljuviVis 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 activitiesnat Op
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 dirsatidnwest,-west northeast

over Tamnava West field.

A flood risk at thisirea is orguite 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 formisfgappropriate retention reserirs on River
Kladnica and its tributariesThese retentions function is completely or partially waters stop, and
reduction of its flood wavel-rom predicted retentions, collected water would be discharged or pumped
into the neighboringcatchment areas.

Dam PaljuwVis on River Kladnica at the same profile, about 6 km upstiefaime west border of the

open cast mine Tamnava West figisl constructed in 1985, and later, reservoir is formed.

Rockfill dam is homogeneousyith height from dam foundation talam crest 15, 75 m and dam length

by the crest 760 m. Dam volunge394.45 m and up to the maximal elevation is 15,55**106.m

Space for flood wave receipt is from the elevation 110, 95/112, 70 to 113, 16/114, 00, with volume 4,
20*106 n?.

In accordane 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 purposebesides protection functiorhas the functiorto cover deficits within water supply of
CHP Kolubara B, with usable volume of max 6, 94*106 m

Reservoir role, as water reserve for water supplying industry is implemented by consttuctesl, with
diameter 2 m, and length 1.750,my which reservoir aters 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 Pljoshica, constructed in 2004. Retention Kladnica with maximal volume of 5,15*106 m
controls the existingarea between west mine border and profile of the existing reservoir Paljuvi Vis,
including right tributary of River KladnicRiver Stublenica.

Reservo 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) 1.5006l/s, t
pressurized pipelines, 0 21000mmm 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 TamnagaWest Feld. 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 retégion dam Kladnica, both on River Kladnicanteolling about 107 krhof its
catchment areaThese facilities, however, do not control the entire catchment area of river Klad@ca

do not keep all waters of Kladnica catchment area gravitating at the rmtermediate catchment area

is about 20kn? 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 mmaicatchment area of river Kladnica, to the entering
profile into the mine zone.

Protection concept of the above mentioned waters is based on ttwiplete capture, i.eto stop of all
catchment area waters during design flood wave.

Total volume of wate from water courses duringoming 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 constrptice; 2

more small dams need to be constructed from which, downstredthe settlement area Mali Boraky
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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 aréaformed with volume 32.000 frio 432.000 m, with total

net value of the area at the catchment area is 594.000which is adequate to the volume a¢ftal
amount of water during 100 year return period.

Onedam structure and one retention dam were constted on stream Radovac.

Low damconstruction, totally 7, 6 on Duboki potok and 1 on Radawel formation of the same number

of retention dams, was justifiefbr several reasonsTopographic conditions along Duboki potok and
current state of the valley gmlation enable the construction of 4 predicted dams and retentiam
formation with minimal consequences in the way of sinking houses or households.

With progress oéxcavation area towards sought, dam construction and retention dams will be canceled
successivelymakingthe areaavailablefor the mining activities.

In conditions of cancelation of Kladnica wataurseas the natural recipient for its tributaries at the
excavation area, the key solution for mine protectiagainstwaters is retention ofall 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 equipmensmall channels, pipe lines withasidard
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 riverKolubara 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 inciry and for shbreeding

I For recreation, for fish breeding, and after ttreatment can be used as potal
water in food industry

11 Forirrigationand in industryexceptin foodindustry

v For other purposes after thieeatment

Table 13Necessary charadtistics predicted for four quality classes
S & |[Parameter Unit Water class
I Il [l v

1 Soluble oxygen, amg/l 8 6 4 3
minimum

2 Oxygen saturateq% 90-100 7590 105|50-75 1115|3050 125
Saturation 115 125 130
Supersaturated
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3 BPK@t 20°C mg/I 2 4 7 20

4 HPK mg/I 10 12 20 40

5 Free mater mg/I 10 30 80 100

6 Filter water dry residue:{mg/I 350 800 1000 1000 15001500 |1500
Surface water
Ground water

7 pH 1 6,88,5 6,88,56 6,09,0 6,09,0
Color - without without low -

9 Oder - without without low -

Necessary class fguality maiitoring at the area is: Slovac (Il class), Beli Brod(l class), and Drazevac (I

class).

Measurement results of surface waters in period 198®6, showed that water quality isampling

points in Slovac and Drazevac is between tlissedo Il class, Wwile at sampling point in Beli Brod is
between Il and IV clas#&/ater analysis showed increased concentration of: cadmium, mercapgper,

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 quaty 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 petidn and showed big success and

harmonization with legal regulations related with measurement parameters.

Table 14Physical and chemical characteristicsioér Kolubara (1999), rivelddinica and drainage water

collector (2001)

q

Parameters Rive Kladnica Drainage water gl and 1l
€ mClass
- o |8 o |5 > 2

g |5eE |5e |8 & S8 S

[= O oW O o.w < B2 090 ©

=) DET |OEDT |W &) Y = U
Appearance - Yellow Yellow colorless |colorless
Temperature °C 17 17 19 18
Residue duringimg/l  |173 180 116 123
evaporation, unfiltered
Residue durinfmg/I 147 152 99 104 350-1000
evaporation
Suspended mat. mg/| 26 28 18 19 10-30
pH 1 8,5 8,5 8,2 8,4 7,7 6,88,5
Elec. conductivity W, 627 677 506 515
« - b _cantent mg/I 5 5 9 39 3,5
COD mg/| 3,5 10-12
BOD® mg/l |3 3 6 26 2,2 2-4
Oxygen in water mg/I| 9,3 7.1 9,0 10,1 9,8 6-8
Grease and oil mg/| 0,07 0,09 0,00 0,00 _
Nitrates ad\ mg/I 2,26 1,81 1,81 1,81 2,54 10
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Nitrites asN mg/l |0 0 0 0 0,002 |0,05
Ammonia mg/I 0,45 0,45 0 0 0,12 |0,1
Chlorine mg/I| 50 150 12,5 10,0 214 |
Sulphate mg/I 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/I 0,03 0,06 0,03 - 0,004 (0,1
Chromium mg/I 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 measurement point Beli Brod has higher o level of anmonia then it

is permitted for vater class I, but considering the entire situation, water is in accordance with the
prescribed values.

Drainage waters from the mines have higlwentent level of: organic matter, BOD (Biological Oxygen
demand) 6 mg/l, iron, nickel, and cadmium, above\WR is statedhat 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 Setb®a oMKy H O X F2NJ g (cENJ RA a
waters.

River Kladnica water has ammonia, iron and nickel concentrations above MPV in both directions
upstreamand downstreanof waste waters outflow point.

The latest water investigations of river Kladnica shows certain improvements in water caslitye

result of applied treatment measures.

3.2. Soil condition

The area of Tamnava Wefsld, several soil types are dominant

i Alluvial soil islocated along River Kolubara valley and it is very fertile in site of hydro
meteorological conditions of #harea, with frequent floodswith negative effects on potential soil use
for agricultural purposes.

1 Parapodsol and similar soil. This type covers more thandQ®tal area of Kolubara Basin. One
of characteristics is formation of impervious below therface containing upper surface waters.
Parapodsol is located at terrain with altitude 2200m. This type of soil has lower quality level with high
acidity level and limited nutrient contentt has vertical profile. Humus content varies from0® in
upper layer and 24 cm below surface, to dnd 126 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 fertilizationAfter the treatment that land ca be used forcultivation of red clover,
alfalfa, and other leguminous plant§his soil type is predominaiind its agricultural potential is quite
important for entire area economy

i Podsol. This soil type has relatively reduced, but still significatenpal, compared with
pargpodsol. Productivity level depends on parent material.
1 Brown acid soil on shale. This type covers terrain placed in Kolubara area at 400 m above sea

level. Considering low humus content and friabilitypeflow layer, this soik subject to erosion. In case
that natural vegetation seam once been devastated, eropimtess becomesiore 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 plans and mining activities), fertilizers and mixing of top seam with overburden.

Pollutants measurement is being performed since 1980. One of the points was locatédKokdrara B
construction site.Measurement results in periotom October, 1999 to Ségmber, 2000 shows that
annual particle sedimentation increased to 552 m@jmer day, which is almost three times higher than
settled particles varies from 128380 mg/nt 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 attesed 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 Tamnavdiglsas 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 (8.8%96) 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, Stwopachieving the highest percege(8.1%- 13.3%).

Regulation fan (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 currentheaftect
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 aftervtartie
announced as official legal amhderwhich it would be effective.

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

Ub community Lajkovac community Total
Kalenic Radljevo M.Borak Skobalj
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
2 Meadows 62.76 15.79 44.54 37.82 160.91
8 Pasture 33.33 19.71 52.63 26.63 132.30
% Reed patches |0.34 0 0 0 0.34
b7 Forests 36.27 57.47 10.93 182.30
Total arable land 660.87 319.76 698.43 242.81 192186
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- Yards 10.07 4.90 9.98 2.45 27.40
S 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
m
Total barren land 46.47 7.01 4184 20.38 115.70
TOTAL 707.34 326.77 740.27 263.18 2037.56
SourceEPS

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, excaptesrelated to mining activities.

As regards the settlement Novi Kalenic, imgortant to have in mind that &julation plan for this place

from 1994was followed by Law on Spatial Planning from 1989, so it was not in accordance with the new
Law on SpatialPlanning 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" andNikola Tesla B" and heating plant "Kolubara”, ash disposal sites of "Kolubara A", and open
cast mines, located at distance 66 km from Tamnava West field.

Air quality at Tamnava area, was monitored by Hydro meteorological Institute RS In pericd 9%B6

Main monitored air qualityparametersare sulphurdioxide and total amount of suspended particles, SO
concentrations are very high during winter period, especially in September, October and January.
Maximum halfhour SQ concentration, measured in @4 2 6 SNJ ™ dd/m> Méasuredbdam > K
indicate that dust concentration excesd t + 2 T °, gspeciatlyvin winter period.

Measurement of working environment parameteas OCM Tamnava West field are performed in period
19961998 in winter and summer ped on about 70 measurement points includingucket wheel
excavators, conveyor belts, spreaders. Measured concentratioihssuspended particles at the
overburden disposal sites were @93 n ° wiicK is nine times higher than MPV for working
environmentin Republic of Serbia, while at the place of coal excamatbncentrations are in rangeg6-

0 X n 3 whick is 2,8 times higher than MPV.

Measurements in the environment performed in April, 2009 for the purpose of defining the zerg state
results are gien in Study Annex.

3.4. Noise, electromagnetic radiation, light radiation

Legal regulation of the Republic of Serbia restricted noise emission in daily and réghtig for: green
spaces, hospitals, schools, residential areas, administrative areag, @lain roads, industrial zones and
areas outside the villages.

Potential noise sources area of Tamnava West field ardbarska Magistrala, railway Obrenovac
Tamnava, and mining activities at open cast mine.
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Road and railway do not have any partigutapact 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
mechanizationcoal loading stations, coal transport to the thermal power plartkise emissions are
constant because employseare on duty 24 hours per day, including weekends and state holidays.

No measurements are performed around the open cast mines; only availableadatiiom sporadic
measurements in period 1998998. Results are showing that noise level is higher than prescribed limit
Gl fdzSa NBIdzZ I SR 6& fl 6 OhFTFAOAIET DIFTSGGS 2F w{

3.5. Buildings or facilities, on or near locations, which already havesealenvironmental pollution

Besides open cast mines and thermal power plants, environmental pollutants are "KoRitzasaa",
"Ksela Srbija", "Kolubaifdetal", | y" KolubaraUniverzal'

"KolubaraPrerada" is processing and refining +oiffi mine from opencast minesof field "D". Obtained
coal is for the industry and for supplying of PP

Wet separation is processing about 3.000.000 t/year of lignite. Technology includes processes of coal
cleaning, drying ah classification. Overburden occurs from thesegesses like waste product (about
300.000), which is transported to dump site, as well as waste watdrieh are transported to water
treatment facilities. Primary water treatment enables to the idgy plantseparation of solid phase from

the liquid one and sludge is usddr thermal power plantandcommercial 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
821 3k K 2F az2f ARax

Within KolubaraPrerada, Heating plant generates technologicahst necessary for drying plant unit,

and also for heating of industrial area and Lazarekgating plant has two steam generators, with total
capacity 14 t/h, while lignite consumption is 63, 2 t/h.

According tothe measurement resultsheating plant trasmits into the air about 42 kg/h of carbon
monoxide, 298322 kg/h sulphur dioxide34-72 kg/h of nitrogen oxides and 0,525970 t/h of solids.
Flue gases are ldtirough electrostatic precipitator for ash capte, and afterwards through refarced
concree stack, with heighB0 m, and diameter 3 m.

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

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

Kolubarag Metal ¢ Vreoci deals with production, overhaul and erection of equipment and machinery for coal
production and processing. It also has a foundry unit foy gideeet metaland bronze, with thenstalled

capacity of 250 tons/a. The following pollutaai® emitted fromii KS R2YS FdNY I OS ,2F GKS
[ Z,add smoke, discharged into the atmosphere without any treatment through the stack 6 m high. Large
amounts of solid waste is crieal 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
modelingmixture are led together with sanitary waters to the central treant 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.

Kolubarag Univerzak; Veliki Crlieni consistsf three operational units: raw rubber production, production of
rubber-technical goods and production and regeneration of rubber belt conveyers. Annadledistapacities
are 10.000 of raw rubber, 750 t of rubbetechnical goods and 90.000 m of betinveyers. The production
process is based on the classic rubber technology. This process is accompaniegbliytiaimn with solid
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particles, steamand gases primarily coming from organic diluters. Spnitgaste waters are treated in
"Biorol" facility, prior to their discharge into river Turijeonizingradiation sources are present in installed fire
alarms. Solid waste consists of municipal waste and rubber waste.

"Ksela Srbij/reoci"has construction material production. Gas concrete block is bginduced within

its operational unit. Raw material includes: quartz sand, lime, aluminum dust and ceffieist.
production is followed by air pollution, soil pollution with solid waste, noise emission and solid waste
creation.

Significant roads and railware passing through this area: thoroughfare2d (Ibarska Magstrala) and
M-4 (ValjevaLazareva@drandjelovac), railway Belgradiar, and other regional and local roads and
industriallocalrailwaynetwork.

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

1 Air pollution- 500m

Water regime changeriver course crossed by roads

Soil pollutiong area can be directly affected by waste materials
Noisec at least 300m

Agricultue, flora, fauna; at least 300 m

=A =4 =4 4 =2

Traffic accidentg at cross sections
3.6. The state of flora and fauna

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

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, gtaiks,
pheasants) and fish (chub, whiigh, pike, carp).

Based on nature preservation laat the subject area, until now, memorial monumeptace of death of
Slobodan Penezic Krcun @it under special regime of protectiorProtected area is located at
surroundings ofmunicipality of Lazarevaarea.

The area in river Kolubara vallesyused for agriculture, where over 70% of its area is under coaps;
wheat, rye, oats, and barley. Subject area is filled with vegetable crops: potatoes, peppers, beans,
cabbage, onions, and peas. Signifigaart of land is covered witbrchards and vineyards.

In accordance with the Environmental Law protected area is established near Lazarevac and lbarska
Magistrala. This area is rich with bay ¢&uercus robur) and ash (Fraxinus oxicarpa).

Hunting Act potects 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: skufutonusputonu L.), little weasel (Mustela

nivalis L), otter (Vudra vudra L), lapwing (Vanellasellus L,), cresed duck (Aythia Fuliguta L.), pink

heron (Ardea purpurea L), little white heron (Egretla garzetta L), yellow héfodeola rolloides

Scop,), rabblez dz& SNJ 6 LE2 06 NA OKdza "YA Y dzi dz& [6uCH f_O2t h{xA'y'y dzy C
hawk (Falco vespertinus L), buzzgBiiteo bueto L), kite (Cyrcus cyaneus L.), ([@tlis scops L), little

owl (Athene noctu&scop.).
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Besidespreviously mentioned species, rést ant Formica rufa L.) and its anthills apFotected by
particulate provisions ofthe above mentioned Environmeiiaw;as well as all types of blind mice and
their habitats.

3.7. Location settlement (urban or rural)

The area of Tamnava West isrparily rural, with theexceptionof Tamnava open cast minemd
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 asgasorganized 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 ha¥ ha, and most of households have one or two parcels in its
possession. Some of households also hmeadows 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 consideratatetioh
¢designedopen cast minegnvironment.It is necessary to have in mispecific psychological category
expressed through entire environment operation.

For the purpose of quantificationf certain appearances related to the phenomenon of landscape
characteristics, landscape layering is beipgrformed; with two basic categories consist of physical,
material, and psychologicaharacteristics

Material landscape characteristics are physical, those which could be natural and created. Matural

terrain morphology, vegetation, water, sky, and created are development and procegsgghological
characteristics contain harmony, unity, coherence, preservation of the current state.

Terrain morphology is one of the primary landscape elemantsit is considred 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 characteristiase expressed through harmony in certaintimaited areas. It is necessary to
point out that the biggest part of analyzed areia landscape sensés degraded by construction of
mining industry facility.

3.9.Climate factors analysis of the location

At the wider area of Kolubara basin mild comtintal 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 systematizéé fmriod 19841990

Data measuremestare performed by Hydro meteorological Institute of Serbia.

Ly Fyydzrf GSYLISNF GdINBE G NASAE Ay NIy3aS 2F wHnel I ¢
climate conditions, characterized by worm summers and cold winters. The coldest month is January with

'y @SN 3IS GSYLISNI (dzNB dzi 2 mddi/KE HINYER TG K3 ®F FONMI NS
YSI adzNER Ay WdzZ 83X Ay in®BYyy Bomp&/ 6/ 0 YR Ay W ydz
Mine area presentsthe space with low average annuadinfall values. Data measured at hydro
meteorological station near Tamnava Weslddifor period 984-1990, show that average annual values

of rainfall are quite low (only 588,3 mm). Thighestvalues are recorded iduly. Humidity shortage is
noticeable during the entire year, and particularly during summer.

An average annual humiditsalue for period 19841990 amountgo 77%.

Maximum recorded wind speed at the miaeea is for period 1984990 wass, 3m/s.

3.10. Location analysig zero state, from the environmental protection aspect and suitability of
selected location for projectievelopment

The interrelation of the factors

Development method of impact model of open cast mining on the environment is part of analytic
qualitative approach, based on selection of one number, for assessment of reletania impactand
on assigment of different significanceo those criteria.
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