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INTRODUCTORY NOTES

Strategic Environmental Assessment (SER\an assessment of the possible impacts that a
proposed project and program may have on the environment, and the specification of
measures for prevention, minimiika, mitigation, remediation or compensation of adverse
effects on the environment and human hedltte SEA implementation in planning gives the
scope for considering the changes occurring in space, also taking into account the needs of the
subject envionmenttf the needs of the subject environmantithin the SEA, all activities
envisaged in the plan are critically considered from environmental aspects, after which a
decision is made on whether to implement the plan and under which conditions, or whether
abandon the planned activities

Planning implies developmentvhile a strategy for sustainable developmeetuires
environmental protectionin this context the strategic environmental assessment is an
unavoidable instrument for achieving the susible development objective$he SEA
integrates socieconomic componentsith components of biophysical environmelinks,
analyzes and assesses the activities in different spheres of interest, as well as directs policy,
plans or programs towards souts which are primarily of environmental interdstis an
instrument which helps in integrating the objectives with principles of sustainable
development when making decisions about spatial planning, thereby taking into account the
need to avoid or limihegative environmental effects on health and secanomic status of
population The significance of the SEA lies in the fact that it

U Includes the aspect of sustainable development in addressing the causes of
environmental problems in their source

U0 Addresses the issues and impacts of wider significawbéch do not deal with
individual projectsfor example cumulative and syneiggic effects

0 Helps in checking the suitability of different alternative development concepts

U Avoids limitations occurrig in carrying out an environmental impact assessment for
already defined projects

U Ensures location compatibility of planned solutions from environmental aspects,

U Establishes an appropriate context for impact analysis of specific projedtsling
prior identification of problems and impacts for which a more detailed analysis is
needed, etc

In domestic planning practice, the SEAnsoducedby the Law on Environmental Protection
pmofficial Gazett e ,dNDbs.185/2@0438/6%78/W,143/1dand1#/1§Ser bi a
Pursuant to Article 35 of this Lavigtrategic environmental assessment shall be carried out

for strategiesplans, programs and principles in the domain of spatial and urban planning or

land use, agriculture, forestry, fishing, huntingenergy, industry, transport, waste
management, water resources manageméeriecommunications, tourism, infrastructural

systems, protection of natural and cultural resources, flora and fauna and their habitats

and shall be an integral part of théap, program or principlé&

The Report orStrategicEnvironmentalAssessmentias been prepared based onDeeision

on producing the strategic environmental assesswifetite Program for implementintpe

Energy Sector Development Strategfjthe Repubt of Serbiaby 2025 with projections until

203Q for the period 2012023 (her ei naf t er r Brogeanoy, matle by the as t t
Ministry of Mining and Energyf the Republiof Serbia(No.: 31201-004932016-06 of 9"

June2016).
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1. STARTING POINTS FOR STRATEGIC ENVIRONMEN TAL ASSESSMENT

Pursuant to Article 13 of the Law on Strategic Environmental Impact Asses@ént f i ci al
Gazette of the, \RDe p36/2004and88/@(10),1Beestatting gdints for the
SEA include

u Brief overview of contets and objectives of thBrogramand relationship of the
Strategy to other plans and programs;

u  Overview of environmental quality and the current state of the environment in the area
encompassed by the Report

u Characteristics of the environment in tfields in which it can be exposed to
significantimpacts

u Consideration of environmental protection problems in the plan and explanation of
reasons why certain issues have been left out from the assessment process

u Overview of alternative solutions relating ttee environmental protection in the plan
and programincluding the alternative solution for namplementation of thg@lan, as
well as the most favorable solution from the aspect of environmental protection

This Chapter encompasses all abovementionattgpexcept for the overview and evaluation
of alternative solutions which are given in Chapter 3 of the SEA Report

1.10verview of the subject, contents and objectives of tHerogram and relationship to
other documents

1.1.1Subject and contents the Rogram

Pursuant to th&nergy Law(ii Of f i ci all Gazette ,d\ND.146/R0&4)thee pu bl i
energy policyof the Republicof Serbiais established in th&nergy Sector Development
Strategy of the Republicof Serbia (fOfficial Gazetteof the Repuht of Serbia, No.

101/2015) whereas conditions, manner, dynamics and measures for implementing the
Strategy are determined in the Program for implementing the Strategy, while annual needs for
energy and/oenergy resourcesvhich must be provided with ¢haim of reliable, safe and
high-quality supply of end user)e sourcesf providing necessary amounts of energy and/or
energy resourcesas well as the necessary level of supplies and spare capatigasrgy

facilities for safe supply of buyers withergy ancenergy resourceare determined in the

Energy Balancef the Republicof Serbialh er ei naf t er rEenfeergrye gB atla na«
The Energy Sector Development Strategfythe Republiof Serbiaby 2025 with projections

until 2030defines stragic priorities for energy sector development in the Republic of Serbia
which are establisheditiin the ProgramThose are

U Ensuring energy securityy:
1. Reliable, safe, efficient and higjuality supply of energy and energy resources
2. Establishing conditins for reliable and safe functioning of all the systems within the

energy sector and for their sustainable development

In order to ensure safe, reliable and hoglality energy supply it is necessary to promote
rational energy use, provide appropriate aild natural gas reserves, provide various
supply sources of these energy resources, and then proceed to the construction of new
capacities for electric power producti¢nith renewable energy sources, as well as with
conventional energy sources, with highergyefficiency) and capacities for transmission
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and distribution of electric power and energy resources which will ensure safe supply with
the lowest total costs

U Development of energy markiey.

1. Ensuring competitiveness in the energy market with peciples of non
discrimination, publiopennessand transparengy
Protecting consumers of energy and energy resgurces
Developing the market of electric power and natural gas and their connecting with the
uniform energy market of the EU
4. More connectingnore intensively the energy systarhthe Republicof Serbiawith

energy systems of other countries, particularly those in the immediate surroundings

According to theEnergy Communityl reaty, the Republic of Serbiput the establishment
of the regional eergy market as one of its priorities. This market should be integrated into
the EU energy market and ensure more investments in this sector and contribute to its
development

2.
3.

U Transition towards sustainable energy sysbgm
1. Ensuring conditions for improng energy efficiency in performing energglated
activities and energy consumptjon
2. Creatingeconomic, commercial and financial conditions for increasing the share of
energyfrom renewable sourceas well as for combined production of electric and
heat @ergy,
3. Creating institutional, financial and technicatsumptionsfor using new energy
sourcegwind power, solar power, biomass, biogas)etc
4. Improving the state and system of environment protection iriedtls or energy
related activities
5. Establishng more favorable legal, institutional and logistic conditions for more
dynamic investments in the energy sector
In the Energy Sector Development Stratggyi Of f i ci al Gazette of 't he
No. 101/105) the National Action Plan for Energy kdfiency (i Of f i ci al Gazett
Republic of SethdNatonal ActidoPlan fbr/Ren@wable Energy Sources
fMofficial Gazette of t he th&kidapooabRlan or Emitsiober bi
Reduction and the National Program foreptationof the Republicof Serbiainto the
European Uniorfthe document adopted at the session of the Republic of Serbia héld on 9
October2008 first revisioni Amendments and Supplements to the National Action Plan
in 2009 second revisiori National Program forAdoption of the Acquis NPAA in
November the Republic of Séia defined objectives, measures and activities which
should contribute to increased energy efficiency, increased energy production from
renewable sources, reduction in emission of greenhouse gases as well as reorganization
and restructuring of enterprisgsthe energy sector, creating new national regulations and
standards and harmonizing already existing ones with the regulations and standards applied
in the EU.Individual measurable objectives for each of the energy sectors are shown in the
chapter refging to that particular sector
Note: The National Plan foEmission Reductiorwas adoptedon 18" June 2015 The
National Program for Integratioof the Republicof Serbiainto the European Union is a
document containing a precise plan as to howutbll all the criteria necessary for
becoming a member state of the EU, and it was adopted at the session of the Government
of the Republiof Serbiaheld on §' October2008.

Measures, activities and projects contributing to the realization of defined nalglasu
objectives within individual sectors are aimed at overall transition to sustainable energy

6
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system in Serbia. Development sustainability derives from the general improvement of energy
efficiency, increased use of renewable energy sources and upgtatkedf the environment,
which partially results from the previous two factors. Tie& of energy efficiency has been
regulated by théaw on Efficient Use of Energy, while botrameworklaws for thefield of

energy also regulate tHield of renewablesnergy sources.

Apart from the energy efficiency level (i.e. the indicators showing energy efficiency) and the
participation of renewable energy sources in the final energy consumption, the third
significant indicatoof sustainable developmeistthe lewel of improvement of the state of the
environment in the field of environmental protection in line with relevant legislation and
accepted international agreements and tre@igsto Protoco] UN Framework Convention

on Climate ChangeParma Declaration orftnvironment and HealthParis Agreement
European Convention on Landscape, Podgorica Initiative/a regional approach to
environmental and climate change issues in the South East Europe, Protocol on Water and
Health to the Convention on the Use of Transloaupy Watercourses and International Lakes
the Treaty establishing the Energy Communitgonvention on Caperationfor
theProtection and Sustainable Usfethe River Danubethe Framework Agreement on the
Sava River Basin

The greenhouse ga&GHG) inventoryfor the period201Q 2013 and projections until 2020,

i.e. for the part of the period covered by the Program for implementing the Strategiyen

in the First Biennial Update Repotb the UN Framework Convention on Climate Change

The projectios about the emission of the greenhouse gases203land nationally defined
contribution to the reduction of the emissionsaBp4 in relation to the emissions in the basic

year of1990are given in the documefiintended Nationally Determined Contribart of the

Republicof Serbia. Particularly significant to measures, activities and programs mentioned

in the Program for implementing the Strategyhis Directive on the limitation of emissions

of certain pollutants into the air frodarge combustion @nts (i Of f i ci al Gazett
Republ i c,Nof6/165 whichrégalates the realization of a whole series of projects in

the field of electricenergy in the field of heat energy, in the field of oil and in the field of
industry, where there are tgr combustion plantdwenty heating plants within the remote
heating system, NI S Hml. ekt raonpdr i Rhuebel @ acn SH hbt eeyrepor fi
were recognized as operators subject to the davintegrated Environmental Pollution and
Control(f ®f i ci al Gazette ofNog13®200Ran@26/20LSi andare f Ser |
obliged to file a request to the relevant ministry for obtaining the integrated permit. Moreover,

there is a number of planned measures and activities which should ensurstéieakle

energy sector in line with internationaliypdertakerobligations and positive practice

The Program includes the following wholes or chapters:

U Manner of defining strategic energy projects and necessary activities in relation to
decisionmaking about a project being strategic, and basic obligations of the
Governmentof the Republicof Serbia its ministries and the Energy Agenoy the
Republicof Serbiaregarding strategic energy projects

U Overview of measurable objectives and indicators af tiealization which should be
achieved throughthe Program for implementing the Strateglefining a list of
measures, activities and projects the fields within the Progranfor accomplishing
the set objectives, also taking into account environmentategion and energy
efficiency.

- Sector ofelectric energy
- Sector of heat energy
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- Sector ofrenewable energy sources

- Sector ofoll

- Sector ofnatural gas

- Sector ofcoal

- Sector ofenergy efficiency in the energy consumption sector
U Determination of project pridies.

An integrated and continual planning approach has been applied in devealmpiRgogram

and the subject SEAn emphasis placed on seeking sustainable measures through integrating
the realistic objectives with potentials in the field of enesgythe one hand, and objectives

with the need for protecting the environment, quality of life of people and-scoimomic
development, on the other

1.12. Objectives of the Strategy

Main goals of energy sector developmentha Republic ofSerbia which are at the same time
the goals of the Strategy,nclude: energy security, establishment of energy market and
functioning of energgector under the principle of sustainable developmehile legal and
institutional frameworksas well as potential dirgons of their development in light of
activities of theEnergy Community angU-accession process, should enable the realization of
these goals. Strategic objectives for each energy sector are the following:

Electric power system

U Ensuring security of ektricity supply in the domestic market;

U Developing electricity market at national and regional levels;

U Expanding electric transmission capacities/corridors through the Republic of Serbia
which are of regional and pdturopean importance;

U Reducing lossesidistribution network;

U Creating possibilities for net electricity export.

District Heating System

U Ensuring security of heat supply for wide and industrial consumption along with strict
observance of environmental protection rules;

U Increasing energy effiency in production, transportation, distribution and
consumption of heat;

U Increasing the use of renewable energy sources;

U Sustainable operations of heat producers.

Renewable energy sources

U Increasing the power production froranewable energy sourcas order to reduce
dependence on energy imports and improve energy security

Coal

U Ensuring security and reliability of coal supply for thermal power plants;
U Securing the necessary amount of coal for final consumption and heat production.
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Oil
U Ensuringsecurity of supply of oil derivatives that would meet the highest EU quality
standards on domestic market;
U Reducing import dependence;
U Ensuring new directions for crude oil path.

Natural gas

U Ensuring security of natural gas supply on domestic market;
U Creating domestic and regional natural gas markets.
U Diversification of sources and directions of gas supply

Efficient energy use

U Improving energy efficiency in all endse sectors.

1.13. Relationship to other documents
Spatial Plan of the Republic of &rbia from 2010 to 2020

The strategic priorities of energy sector development regarding renewable energy sources in
the Strategy of Energy Sector Development are harmonized with the main objective of the
Spatial Plan of the Republic of Serbia in relatiorthe share of renewable energy sources in
the total energy balance of the Republic of Serbrergy production will be directed to the

use of locally availableenewable energy sourcabereby reducing negative effects on the
environment. Furthermorehis will also provide greater possibility to employ domestic
capital, spur the development of smsilte enterprises in the field of renewable energy
technologies, as well as to spur greater employm&hé Energy Sector Development
Strategy envisages tlmnstruction ofenewable energyowerplants with total capacity of
1.112by W015, an 02 In thedstridt Watibgysystems the target share of
renewable energy sources in electricity generasdtil2% in 2020,and 12.1%n 2025(the

share of RES is currently negligibleThe RES usage (except for biomass) is envisaged to be
between 270 and 307 thousand toe (tone of oil equivalent) in the total energy consumption by
2025 (currently, 5 thousand toj is used).

The operational objective dhe Spatial Plan of the Republic of Serbia aimed at climate
protection is neutral to priorities set out in the Energy Sector Development Strategy
operational objective is defined in the Spatial Plan of Republic of Serbia in terms of
introducing the evironmentally friendly technologies in energy sector implying greater use of
available renewable energy sources, along with active involvement of loegbselinments,

while in the Energy Sector Development Strategy, it is defined as an activity thatesc
greater use of RES, whereby the promotion of RES should be included into energy plans for
cities and local communities as a part of local energy stratégeshe purpose of achieving

the progress in environmental protection, one of the priorigeso reduce pollution
originating from energy industry. This implies making of a polluter cadastre with emission
balances, as well as construction of desulfurization and denitrificagistems of thermal

power plantsp | ant s ( ATPP Kos tlaoTestaA andBd d asitidhrRIIRg Ni k o
system of the ATPP Nikola Tesl a Adhereisas wel
good correlation between these priorities and priorities of the Strategy which also refer to a
reduction in greenhouse gas emissiassociated with electriciggeneration

9
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The main objective in the Spatial Plan of Republic of Sabta improve energy efficiency

in sectors of building industry, industry, transportation and public utility, which is of
economic interest for the Repic of Serbia as well asof importance for environmental
protection, and all in the context of sustainable use and preservation of natural resources
the Strategy, it is defined in the context of sustainable energy sector development, as the
creationof conditions for improving energy efficiency

Taking into account the priorities set in strategic documents regarding the thermal power
plants in the Republic of Serbia, the Spatial Plan of the Republic of Serbia envisages the
following: to complete the@wnst ructi on of bl ocks of ATPP
installed capacity o# 00 [ W (2%x383Gef Wonstruction of a n
Ni kol a T e sdresumé&d indtalledwapacty of about 700 MW with espercritical
parametersreconstrugbn/construction of a new gdsed power plant of presumed installed

capacity up tat 5 0 [ adnbined heaand poweplantin NoviSadc onst ructi on of
Kostolac B30 with pres®rie dfcodstrustionacfl & eeparate a p a c i
circulating fuidized bed CFB) power plant of installed capacity of ab@®0 MW in the

Kolubara Mining Basin.These plans are uncertain to a significant extent as they are
conditioned by overall development in the country, thus also energy sector development. This

fact has been confirmed in the processhaf Spatial Plan implementation so.far

In the field of hydropower, the following is envisaged: increasing the installed capacity for
several existing hydroelectric power plants; preparation of the investment dndcééc
documentation and realizatioa f projects b ySrbijgoE | @ kK t rt chper | esx e
reservoirs and energy facilitieand preparation of investment and technical documentation

and realization of projects bydaiESrekitjreo®pr aw
existing multipurpose reservoirs for water resources managemesdnstruction of new
hydroelectric power plants with the aim to use potentiiscrossborder watershedgs
construction of reversible hydappo3wer anpdl aa
hydroelectric power plants on larger rivers; and the construction of small and medium
hydroelectric power plants

In the field of renewable energy sources, it is envisaged to construct plants for distributed
energy generatiobasedon renewableenergy: district heating plants and cogeneragpiower

plants fired by biomass, industrehdmunicipal waste; wind farms; solar power plants; small
hydroelectric power plants

National strategy for sustainable development

Strategic priorities dr energy sector development are harmonized with main sectoral
objectives of the National Energy Sector Development Strategy related to reduction of air
pollution originating from the energy industry, improvement of fuel quality, improvement of
the air polution monitoring system in cities and capacities of air quality test laboratories, as
well as improvement of public access to information on air quality and raising public
awarenesslhe objectives of sectors in the National Energy Sector Developmetegytfar
renewable energy sources :ae intensify the exploration of renewable energy sources for
their verification and more realistic balancindentify technologies for which it is justifiable

to introduce incentive measure; perform comparative aiglyf possible incentive
mechanisms; adopt regulations for stimulating the use of renewable energy sources (tax relief,
incentive prices of electricity generated by RES, etc.); incréesese of renewable energy
sources;environmental education and pigbawarenessaising in order to stimulate greater

use of renewable energy sourc&he goals in the area of energy efficiency are: improving

10
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energy efficiency in each stage of goods and service prodtcfrom designing, production
(particularly in theproduction of electric and heat energy and generally in industry), via
primary and secondary use, to recycling and disposal; rational use of raw materials and
reduction of traffic intensity All abovementioned is harmonized with principles of the
Strategyto create economic and financial conditions for increasing the share of energy from
renewable sources. Concerning the climate change and ozonglaigmtion,the Strategy

sets out the priority of adaptation of economic entities in the energy, housinguélic

utility sectors to the climate change policy, as well as fulfillment of international obligations.

It is neutral to the strategic priority of careful analysis of climate change impact on the energy
sector in the Republic of Serbia and adoptioad#quate adaptation plans

National Strategy for Sustainable Use of Natural Resourcesnd Goods

The National Strategy for Sustainable Use of
of the Republ i c ieélso®auseth dnanoreag tNeoefficieBcy 6Hf the Qse

of natural resourcesthereby reducing the intensitytheir use) and reducing the
environmental impact of resource use from economic growth. Briefly, it is focused on finding
practical policy options for separating the tresfdeconomic development, and even wjder

the development in general, from the trend of resource use and environmental impact. The
National Strategy establishes a relationship between resource use and negative effects of
resource use on the environment, atsd identifies where it is necessary to undertake certain
actions for overcoming problem3he objective of the National Strategy is to improve
sustainable economic development through an efficient use of natural resources along with
simultaneously redureg negative environmental impacts

National Program for Environmental Protection

The National Prograrfor Environmental Protectiof A Of f i ci all Gazette of
Ser bi d210)sdEstrategic goals for environmental protection, as wepexsfie goals

for air, water and soil protection and protection of the environment from the effects of certain
sectors (industrial, energy, agricultural, mining, transportation sectors, etc.). .). It also
specifies necessary reforms which include regwatostruments, economic instruments,
institutional framework, monitoring system, financing system in the field of environmental
protection, and necessary infrastructure in the field of environmental protdatiorder to
overcome the existing problemsdustrial policygoals have been set, amongst which the
improvement of ecological standards for production proceasdsimplementation of the
system of integrated permits for plants pursuant to the law. It is also necessary to build
institutional capacityor risk management and response to chemical accidents at all levels

Water Management Strategy in the territory of the Republicof Serbia

The WaterManagemen8trategy in the Republic of Serbia determines a {tamg policy of

water management in thertitory of the state, i.e. directions of sustainable gdtirthe field

of water use, water protectioplanningof watercourses and protection from harmful effects

of waters. This implies integral water management in the entire terofatye Republicof

Serbia in line with the established main rules and principles, and with the possibility of
adaptive manageBearing this in mind and starting from the natural characteristics of the
Serbian territory, spatial and tinakstributionof the water resoues of Serbia, including the
mutual interaction of people and the nature, the basic strategic objective has beenidefined
achieving integral water management, or harmonized water regime in the entire territory of

11
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the country and ensuring such water managemas to reach maximum economic and social
effects in a fair and sustainabbeannerwhile observing international agreements. One of
significant strategic solutions of the Water Management Strategy is formulated in sustainable
use of hydroenergy potentsal

Strategy for Cleaner Production

The Strategy for Cleaner Production in the Republic of Sgii@f f i ci al Gazett
Republ i c , NO& 17/@¢elaborate a concept of sustainable development through
encouraging the implementation of clean@pduction, increasing energy efficiency and
efficiency of natural resources use, as well as through reducing the amount of waste
generation.

Waste Management Strategy

The Waste Management StrategyOf f i ci al Gazette oNo.20/®e Repu
continueghedirections set forth in the 2003 Strategfe priority is to establish a system for
managing hazardous waste generated by industiéeelopmenbf regionalhazardous waste
storagdacilities and facilities fophysical/chemicalreatmen of hazardous waste

Effects of International Obligations Undertaken by Serbia

Membership in the Energy Community and the process of joining the EU are of special
importance The Energy Community Treaty thefirst agreement between the Republic of
Sebia and EU by which the Republic 8kerbia has undertaken the obligation to implement
regulations of the EUt entered into force in 2006 he importance of the Energy Community
Treaty was confirmed by ratification of the Stabilization and Accession Agmeein 2008

The Agreement underlines the need for cooperation between the Republic of Serbia and the
EU in integrating achievements of the Energy Community and integrating the Republic of
Serbia into the European energy markidte Agreement between th@overnment of the
Republic of Serbia and the Government of the Russian Federation on Cooperation in the Field
of Oil and Gas Sector from 2008 essentially determined the direction of the development of
oil and gas sector becaus& the basis of this Agreemte the agreements aaleand
purchase omajority package of NIS shares and aamstructiorof the part of th&outh
Streampipeline through the territory of the Republic of Serbia and Banatski Dvor
underground natural gas storage were sighbis Agreenentprovided a more secure supply

of natural gas and, to a considerable extent, a secure supply of oil derivatives, but at the same
time a foreign partner has been introduced in this process

1.2 Overview of the current state and quality of the environnent*

1.2.1.Quality of basic environmental factors

The characteristics of the current state of the environment are a basis for investigating and
evaluating environmental problems in an ai&avironmental quality is considered onetloé

basic criteriafor a balanced and sustainable development in the Republic of Serbia. For the
needs of this investigation, basibaracteristics of the current status are defined based upon

! The bllowing data were used for the analysis and presentation of data on environmental quality: data obtained from the
Serbian Environmeal Protection Agency (for ltem 1.2.1.); from the Environmental Report Rafblic Enterprise
fEl ekt r opr i(ER9efar aner§yrségments i ltem 1.2.2)
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the existing strategic documents, environment reports, environmental studiedl, @s other
available professional and scientific literatuifferent factors determine the state of the
environment in Serbia, out of which the most important include: urban andncwal areas

where there is heavy traffic amigh concentrations gbopulationandindustry, which exerts
pressure on the environment posing a threat to environmental quality, on the one hand, and to
the survival of rural and protected areas with depopulation trend in which the environment is
preserved to a greater or sieakextent, on the other hand

Ambient Air Quality

Ambient air quality is certain areas and cities is dependent on emissions,dlGQ SO,

soot, fine particulate matter and other pollutants generated by different facilities and
processesMajor cause of ambient air pollution include: obsolete technologies; lack of flue
gas purification devicesr poor efficiency of filtration devices; irrational use of raw materials
and energy resources; poor maintenance @tcconsiderable pollution comes from
inappopriate storage and disposal offmpducts, such as fly ash from thermal power plants
and mine waste rock from op@it mines. Levels of traffigenerated pollution are raising,
including high emissions of benzene, lead and soot, particularly in ldrg® Fiajor sources

of air pollution include thermal power plants in Kolubara and Kostolac lignite basin and the
RTB Bor Mining and Smelting Complekignite has a low caloric value and high moisture
content, while large quantities of fly ash, sulfur andogen oxides aremittedfrom lignite
combustion. The most important industrial ambient air polluters include: oil refinery in

Panl|l;etnemi cal plants in Pan]|] evo, Gabac and
highest levels of pollution come from robustion processes of low quality lignite (thermal
power plants in Obrenovac, Lazarevac and Kosjadao d | i qui d fuel s ( Be
Lal ak, etc.). The ambient air pollution al

in households, bar rooms in buildings and solid fuel burne@ertain economic sectors
which contribute to emission dbQ,, NOx and PM, classified according to the NFR
nomenclatur CLRTAP) are shown in figures for each pollutant separatélye most
significant amountof sulfur dioxide emissions come from thermal power plants, metals
production and processing plants, refineries, and chemical industry

The greatest sources of emissions of this pollutant are considered to be

1. Ther mal Power Pl ant ANi kola Tesl a AO0;
2. Thermal Power Plani Kost ol ac Bo;

3. Ther mal Power Pl ant ANi kola Tesl a Bo;
4. Ther mal Power ¢;l ant AKostol ac

5. RTB Bor, Bor Copper Smelting Plant and Copper Refining;

6. Ther mal Power Pl ant AKolubarao;

7. Ther mal Power Pl ant iMor avao;

8. NI S, Pan| evo Oil Refinery;

9. Kolubara Mning Basin, the Processing Unit

The greatest amounts sidilfur dioxidein 2015 are emitted from thermal power plants, as well
as mineral and food industrieghe results of the data analysis have revealed that the total
emisson of this pollutant from the observed point source82891 Gg.The share of the
sectors in the emission of sulfur oxides is shown in Graph 1
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Graph 1.1.SO, emissions by source sectors in the period PRQ15 Ggl/yea)

The spatial distribution o$ulfur oxide emissions i2015,in 2 5 7 2 5quakiramts and by
municipalities is shown in Figuré..1.

Emucwuje SOx y t/god, 2015. Emucuje SOx y t/god, 2015.
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Figure 1.1.The spatial distribution of sulfur oxide emissiong/year in2015;
distributions are given in ti2 5 = 2 Fjuadrant griqleft) and by nunicipalities(right)

The results of the data analysis from the National Registry have revealed that the greatest
amounts of nitrogen oxidffom point sources in 2015 B350 Gg.The share of sectors in
nitrogen oxide emissions is shownGraphl.2
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NOx 2014
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" Mpakisogmwa nanvpa, MPoUIBoEa of ApeeTa
W AnTesnaHS NEoHIBona cToke

B HBoTiibckl i BAHH NPONIBSOH N3 npexpawBienor cerTopa § OcTane QenamHocTi

Graph 1.2.NOy emissions by source sectors in the peB0dil 2015
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The spatial distribution ofitrogen oxide emissions 2015,in2 5225 km quadr ant
municipalities, is showm Figure6.

Emucuje NOx y t/god, 2015. Emucuje NOx y t/god, 2015.

0- 1 0- 1

1 100 1- 100
100 - 1000 [ 100 - 1000
B 1000- 5000 B 1000- 5000

B 5000 - 10000
Il 10000 - 36000

B 5000 - 10000
B 10000 - 36000

4

Figure 1.2 The spatial distribution of nitrogen oxide emissiongyear in2015;
di stributions are given in the 25225 km que

ATCHINGA 32 IMOTHTY KHBOTHE CPCANME

The greatestamounts ofthis pollutant are emitted fronthermal power planfsmetals
production and processing plantsineral and chemical industries

. Ther mal Power Pl ant ANi kola Tesl a AO0;
. Ther mal Power Pl ant ANi kola Tesl a Bo;
. Ther mal Power Pl ant AKostolac BO;
AHIAR ot arao nitrogen plant;
Pl ant fKostol ac AO;
. Ther mal Power Pl ant AKolubara AO

1

2

3

4.

5. Ther mal Power
6

7. Cement Plants;

8. iGel ezara Smederevodo Company for the prodi
9. PD Pannonian THO (Combined Heat andower Plant), TETO Novi Sad;

10.N1 S, Pan] ev.o Oil Refinery

The most significant amounts @ihe particulate matter in 2015 are emitted from thermal

power plantschemical and mineral industries as well as the production of paper and wood
products

1. Ther mal Power Pl ant ANi kola Tesl a AO0;
2. Ther mal Power Pl ant fKostol ac B1lo;

3. Ther mal Power Pl ant AiMor avao;

4, Ther mal Power Pl ant ANi kol a Tesl a Bo;
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5. ThermalPowe Pl ant fAKol ubar ao;

6. Ther mal Power Plant AKostol ac AO0;

7. RTB Bor, Bor Cooper Smelting Plant and Copper Refining, the Smelting Plant;
8. NISSPanl|l evo Oil Refinery;

9. AHI P Azotarao nitrogen plant;
10.Kolubara Mining Basin, the Processing Unit

PM 2011 -
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PM 2013 -
P 2 001 2 | I
PM 2015 = m—

%% 10% 200 £l 4% 0% Bl Elt ] %G 0% 100%

B EHEpreToId SEXTop B [po#3B0a-a W NPEpana METaNa MUHEDENHE WHYCTRH| 3
B XEMH|CKE WHAYCTRM S B YNpasrbaks 0TNASOM W OTNAOHEM BOJaMa

MpoM3B0AMA NENHDA, NPOMABOSA 0O OPBETa
B LAHTEINBHA NPONIBONHE CTOo b

W ENrsHA np =TV ceETopa  WOSTANE GENATHOCTH

Graph 1.3 Fine particulate matter emissions by source sectors in the @281di2015

The total amount of fine particulate matter emitted2Bi5 was 1410 Gg. The spatial
distribution of fine particulate matter into air durig15,i n 25225 km quadr ar
municipalitiesis shownin Figurel.3.

Emucnje PMio y t/god, 2015.
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Figure 1.3 The spatial distribution of particulate mattett/year during2015 distributions
aregien in the 25a25km quadrant grid (Il eft

Climate Change

In the coming years, the accession of Serbia to the European Union and adoption of energy
and climate laws of EU will be a major driver for managing greenhouse gas @TRigsi
Serbian energy sectdrhe current carbon emission intensity and environmental impact of the
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energy sector in Serbiare highnot only compared to EU Member States, but also to the
world averageln 2014 he greenhouse gas emissions originating ftben Serbian energy
sectoraccount for abou80% of the total emissions in Serbfaource: Second report of the
Republic of Serbia tthe UN Framework Convention on Climate Chan8. Assessment of

GHG Emission} due to which the energy sector has beedhe most important sector in the
future climatechange policy Investments in the energy sector, including the increased share
of renewable energy in combination with the energy efficiency measures in the final energy
use might substantially reduce gmeeuse gas emissions. The improvement of energy
efficiency is by far the most cosffective measure given a very low energy efficiency of
Serbian economy. It is necessary to carry out a detailed assessment of potentials in different
enduse sectors, todatr with assessment of the most efficient policy and regulations which
would enable the use of these potentialsase of continued lignite dependency in Serbia, a
low carbon energy sector can only be achieved by large carbon capture and storagelprojects
is difficult to assess wimethis technology would be commercially available in SerSectors

for electricity production and district heating systems in Serbia are characterized by low
energy efficiency and high carbon dioxide emissions Serbia ran&egthe 20 most energy
intensive and among the 10 most carbon intensive countries in the world in terms of GDP
The simple replacement with new capacities (under assumption that all current capacities will
be replaced before 2050) would provide a conaiolgrhigher energy efficiency, particularly

by using highly energgfficient technologies However, this will not be sufficient for
achieving a low carbon energy sector

The National Plan for Emission Reductiisnin the process of adoptiofhe greenhous gas

(GHG) inventoryfor the period 20112013 and projections until 2020, ifer the part of the

period covered by the Program for implementing the Strategy, are igitlea First Biennial

Update Report tthe UN Framework Convention on Climate Charijee projections about

the emission of the greenhouse gases @O0 and nationally defined contribution to the
reduction of the emissions by 9.8% in relation to the emissions in the basic year of 1990, are
given in the documenfintended Nationally Detenined Contributionof the Republicof

Serbia. Particularly significant to measures, activities and programs mentioned in the
Program for implementing the Strategytie Directive on the limitation of emissions of
certain pollutants into the air from tg@ combustion plantsyhich regulates the realization of

a whole series of projects in the field of elecemergy in the field of heat energy, in the field

of oil and in the field of industry, where there are large combustion plawenty heating

plat s within the remote heating Blekisoprierada NI S
Srbi(jhed ei nafter: AEPSO) were r ecangdmegratesld as
Environmental Pollution and Controd obliged to file a request to the relevamhistry for
obtaining the integrated permit

Water quality

The quality of surface water is mainly contingent on industrial plants, agricultural production,
as well as long dry periods both in the territory of the Republ®esbia and in neighboring
countries and transboundary river basisjor sources of surface water pollution in Serbia
include untreated industrial and municipal wastewater; agricultural drainage water drainage
and seepage water from landfjliss well aswater pollution caused bpgollutants that are
spread through riverfipods and waste materials originating from thermal power plants

2 Climate Change Aspects of Energy Sector DevelopmeSeihia Part1 (of 4): Summary, Introduction and
Policy Assessment. Final Report, M2y, 2012
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Characteristics (quantitative and qualitative)safface and groundwater are established on
the basis of monitoring relevant parameters. Theitong results are also used for defining

the level of watercourses from the aspect of managing watercourses and protection from
harmful effects of waters, including the forecast aimed at defense from fleodseveral
decadeshte Republic Hydrometeomgical ServicRHMSS conducted the monitoring of
surface and gr o uaquifereedording toadhe annualegprodgradmi whasd content
was stipulated by the law. Starting from 2011 this program has been realized leylitzen S
Environmental Protéion AgencyandRHMSS

The status of the system for collecting and evacuation (primary and secondary sewage
network and main sewage collers) and purification of waskeaters from settlementglénts

for waste water treatmenis at a high level in compaon to European standards. This refers

in particular to the development state of gi@nts so that most wastaters from settlements
aredischargd into recipients without necessary purification. In the past few decades more
than 50 towrplantshave bee built in Serbian settlements with over 2,000 inhabitahisity

two of thoseplantsare in functioning order; a small number of them functions by the project
criteria, while others function below the projected efficiency. Effects of the treatment of
wadewaters from settlements (for selected parameteyswatershedsare given in the
following table.

Table 1.1. Effects of treatment of wastewaters from settlembptwatersheds

Number of Effective treatment Number of
Watershed ;
residentusers BOGC;, [ & TotalN, totalP, plants
South Morava 40,766 23903 10,054 9,325 5
WestMorava 22,988 13,793 4,598 4,598 1
GreatMorava 242178 151,114 73,379 39,684 8
Tisa 124547 90,130 59,422 61,577 6
Sava 82,967 44,886 32,582 16,479 3
Danube 90,814 61,236 26,547 17,922 9
TOTAL 604,260 385061 206,582 149584 32

Source:Republic Statistical Office

The existing plantsfor waste water purificatiorwhich function serve abou600,000
inhabitants, while their totalfiective treatment is reduced to ab@®&50 O O THEetgeneral
conclusion is that less thd®% of the population is included in the wastewater purification to
a certain extenOverall effects of the treatment of removing the organic load are bé&i9e,

in nitrogen compounds they are below 35%ijlevm phosphorous compounds they are below
25%.Moreover, the spatial distribution of built plants in the territory of Serbia is not uniform.
Concentrated pollution sources from settlements with more28@0 inhabitants account for
about80% of the toal pressure by the phosphorus parameter and &88aby the nitrogen
parameter produced by the population

Additionally, the existing industrial capacities within settlements are most frequently
connected to the public sewers of settlemédrtavever, here are no sufficient reliable data

about the type and amounts of industrial wastewaters from existing industrial facilities so that
meritoious concl usi ons can be made. Having i n mi
production, the share of industrial wasétars within settlements has substantially dropped

and is estimated to less tha@% compared to 45% in the 1980s
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Figure 1.4. Plants for wastewater treatment in Serbia withetsttmatedreatment effecon
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In industry it is evident that nst frequently there are no built plants for qnmeatment of
industrial wastewaters before their discharge into the town sewers, i.e. into recipients, or that
their functioning is inefficient, which may affect the functioning of the existing plants for
wadewater treatment from settlements, as well as the living organisms in water and on the
banks. The records about industrial water pollution for large polluters are kept within the
National Registry of Pollution SourcéSerbian Environmental Protection Agg) and at the

level of local seHgovernment for smaller polluters. Practice has shown that the majority of
polluters do not submit regular and timely reports and those who do usually submit
incomplete data, which results in the inability of making kdéaquantification of industrial
pressuresin the absencef relevant data, the locations of wastewater discharges from larger
industrial facilities are shown below
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Figure 1.5. Industrial pollutioni industrialdischarge of waste water
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The SerbianEnvironmental Protection Agency has established an environmental indicator
calledSerbian Water Quality IndefsWQI) which isbased on the method of aggregating ten
parameters of physicghemical andmicrobiological quality (oxygen saturation, BODS5,
ammaium ion,the pHvalue, total nitrogen, orthophosphates, suspended matter, temperature,
electrical conductivity, and coliform bactexianto a composite indicator of surface waters
quality. The analysis of water quality by applying tB&/Qlindicator has een performed for

the watersheds of the watercourseth@mRepubliof Serbiaincluding

0 Waters of Vojvodina, watercourses dddnubeTisaDanubecanals on the Danube
left bank

U The Danube River from Bezdan station to Radujgvac

The Sava watershed withe watersheds of the Drina and Kolubara rivers

U Tributaries of Djerdap Lake, the Danube rigplaind tributaries downstream from the
mouth of the Great Moraya

U The Great Morava watershed with the watersheds of South Morava and West.Morava

: C

The SWQIlanalysisencompasses the perid@98 2013 with the total 0f21,819 samples of
physicalchemical indicators taken on average once a month. The monitoring program for
2013 included 91 measuring points for the control of surface waters quality, where 1,056
samples wee taken for the laboratory analysiie quality percentage of all water samples by
year (19982013) as determined [WQImethod is given ilGraphl.4.
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Graph 1.4. Percentage of all water samples by year (1298 3) as determined [SWQI

method
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Source Serbian Environmental Protection Agen2913 State of the Environment Repgap 52i 56).
http://www.sepa.gov.rs/download/lzvestaj2013.pdf

The quality analysis of all water samples based®WQImethod for2013in comparison to

the previous year 02012 indicates an increasing percentage share of the samples in the
category ofvery poor which may be the indicator of effects of polluters. However, by
checking the results from the measuratgtions from the Monitoring program f2012it was
established that the Monitoring program R8¥13introduced new stations of Slati(tte Bor

River) and Slatingthe Krivelj Rivel). Out of the total of 22 samples in these stations, 15 were
in the categry of very poorand 7 in the category gifoor, which changed the picture about
the water quality by wateheds in the mulyear average

Below is shown the percentage of all water samipjewatershed (for the adequate number of
samples) for the period 1968013 as determined [8WQImethod

Graph 1.5. Percentage of all water samples by watershed (for the adequate number of
samples) for the period 1968013 as determined BWQImethod
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Source: Serbian Environmental Protection Ager13 State of the Environment Report §if 56).
http://www.sepa.gov.rs/download/Izvestaj2013.pdf

When the analysis is made in relation to tb&al number of samples from all watershed
regions, the category aofery poorincludes as many as 79% samples from the Autonomous
Province of Vojvodina. The poor water quality of the canals and rivers in AP Vojvodina is
proved by the fact that as many 38% samples in this watershed region falls within the
categories ofrery poorandpoor. It is especially concerning that the canals and watercourses
incorporated in the hydrengineering system DanuliégsaDanube are in a very poor state
The reason for its that this system is inadequately used for the evacuation of wastewaters
from large settlements and industries, while its performances (flow) is not intended for that
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purpose The consequences are extremely grave but not spoken of: the state of akiter qu
in that hydresystem(HS), designed as a typical melioration systédnainage, irrigation,

flood protection) is currently such that the water from many HS segments should not be used

for irrigation because there is a risk of polluting crops and ¢iie Bhe maintenance of the
system is poor or almost n@xistent, which has substantially reduced the dimensions and the

flow of the canals and regulated watercourses due to sediment deposition. However, the

problem is that the deposited sediments alswtaso a large number of pollutan(eeavy
metals etq.from discharged wastewaters which are still discharged into the canal network.
That is why the problem of cleaning the canal system is rather complex because permanent

degradation of soil quality musbt be allowed in the dump zones.

The insight into the table of the 10 worst watercourse20ib3 shows that two measuring
me a rolatiaaftimeBar IRivey waith 8VéQI o f

points had the
of 29 andSlatina(the Krivelj Rivel) with SWQI of 38index points.

SWQI

State of the quality of surface waters

The quality of surface waters was evaluated by looking into the average state of their quality

and observed lonterm trends, primarily by the parameters which have the character of
indicabors of pollution input into surface waters coming from various polluter groups. Based
on the available data the classification was made of 103 water ocligded in the network

of stations monitored for the quality of surface waters

Figure 1.6. Waterbodies according to tHeecreeon limit values of pollutants in surface and
ground waters and sediments, and the deadlines for their achie¥ement

100% — o

8% o — -

60% —  — —

0% — —

200 — -

0% :
BPK5 H';'f)(d' TOC | NH4 | NO3 | UKN | UKP | OroP

BVs OO 1 1 1 4 0 2 10 8
IVs OO 4 2% 4 10 0 7 9 9
s €OMm O 6 49 37 45 72 45 79 76
s xOMO § e25°|j 27 61 44 31 49 5 10

The largest number of water bodies (over 80% of monitored water bodies) és2f amd 3°
quality class, while less th&0% of water bodies is in thé"and &' quality class. It should
be emphasized that the water bodies in large watercourses, primarily the Danube, Tisa, Sava
and Drina rivers, as a rule meet the criteria fer 2 quality class, except when it comes to
the orthophosphatesontent at the exit section of the Danube, which belongs to'tiutass.
The increasedorthophosphatesontent in this section of the Danube is probably the
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consequence of the applied saimglmethodology. The deteriorated state of certain water
bodies has beerecordedmostly in smaller watercourses and canals in Vojvodina, as well as

in the surroundings of larger settlements. The general conclusion is that the state of quality of
surfacewaters is relatively good having in mind the fact that less 11080 of wastewaters is
purified in an adequate manner. It is particularly significant that theenqualityof the
Danube at its exit from Serbia is much better than at the entrance, i.¢hehguality is
improved along its entire flow through our country. That precise and easilglpedact is

not used sufficiently in the presentation of Serbia before international bodies in order to show
the important role of Serbia in the protectiontloé Black Sea, which is one of important
objectives in the protection of the Danube.

According to the parameters of ecological and chemical stéteislassification was made of
surface watersn the territory of Serbigxcluding Kosovo and Metohijapif the following
groups of types

U large lowland rivers with the dominant fine layétise Danube, Sava, Great Morava,
Tisa, Tamig, Beg¢eitypalnd Ol d Begej rivers

0 large rivers with the dominant medium layers, except for the rivers in the Pannonian
Plaini type2;

0 small and medium watercourses up 300 rneters above the sea level, with the
dominant large lining type3

0 small and medium watercourseser 500 meters above the sea levalith the
dominant large lining type4;

0 watercourses of the Paonian Plain(outside type 1 watercourgdstypeb5;

U small watercourses outside the Pannonian Plain not included in other types, and
watercourses not included in the rule book regulating thisTfiglde6.

Poor quality of the watercourses by biologiparameters was established in ab2b6 of

water bodiesincluding parts of thevatercourse® f t he Sout h Mor ava, R e
Ni gava, Begej, Zl ati ca, Turija and Ljig riwv
Bovan, Gruga etc. T he inwoith the poor dualitygog ecelatjicava t e r
and chemical parameteisare: CanhVrbasBezdan in the DanubEBisaDanube system,

from the mouth of the DTD canal to the Zobnatica dam, andKRek Gorge, from the

mouth of the Ljesnica to the mouth of Kul aj

State of the quality of groundwaters

The natural quality of groundwatein the territory of Serbias rather uneven, which is the
consequence of different mineralogigatrographic composition of the waterbearing
environments, the genesis of groundwaterd aquifers, age of the water, different intensity
of water exchangeetc. It ranges from exceptional quality which does not require any
treatmento waters which require very complex conditioning procedures prior to their use for
public water supply.

The chemical compositioof groundwaters r om t h e i therregioncofWastjand f e r
Sout h isBEhala&eaized by mineralization 250' 500 mg/Lnear the banks of the Sava

* The samples at the reference station for this water body are taken on the left bank (the state border runs along
the Danube) and not in the middle of the watercourse as usuallysptaftir other observed profiles.

® Measurements in the peri@)07/12on 140 profiles located in 66 watercourse, 26 accumulations and 5 lakes,

as well as the results of other studies, particularly of biological parameters
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and the Danube, 6000800 mg/li n t he region of @AVarogkao t et
Bal ka the val ue o 2000 mg/lsThecanteatmferoneamd manganesdi® v e

i ncreased. I n t he naquifarihchaaastérized by thB mihekabzationloke b a s
240480 mg/L, while in the south this value3s0' 635 mg/L.

In the Banatregion it is possible talistinguish3 regiors by the first aquifer quality: the

region north of the Begej and Plovni Begej, the region of central Bdnatjanin Gi t)i gt e
and the region of south Banat. TBremragionad i ty o
similar to that of Banat, hawy in mind the hydrauliconnectionof these two aquifers.
Mineralization ranges fror600to 850 mg/L,waterhardnesss over20°dH,consumption of

K[ n Qs low 3i 7 mg/L), while iron is regularly highe(0,5 3,5 mg/L).One of important
characteristics offroundwatersf the basic aquifer iVojvodinaregion is increased arsenic
concentration. Increased concentrations are present in central and north Babhad (1 g / L

and over50 ¢ gi/n Lco)entr al 4168 0 n e evénboyeB 8 | le and west
Sem(1G,i50 eg/ L) .

Water qualtyof deep aquifers in the region of Bal
increased mineralization, iron, organic matter, muddinegsle the quality is much better in

Srem. Specially observed negative effects haven bregistered in the old and damaged
industrial facilities of oil industry{Novi Sad P a n |),dérvtlte area of certain watercourses

(Gr eat Bal K,an th€ aonea bf nueneraus settlements without sewer systems, in the
zones of farms and industrpfocessing facilities.

In other parts of the territorgf the Republicof Serbia(south of the Sava and the Danube
there is a variety in the chemical compositafrgroundwatersso the overview will be given
generally by types of the waterbearing envinemts. The general characteristic of aquifers in

the alluviums of large rivers in central Serbia is relatively low mineralization with the variable
content of iron and manganese depending on the area. Increased values of electrical
conductivity above,000nB5/cmmay be considered as indicators of anthropogenic effects and
they usually appear in combination with the increasedtentof nitrates, chlorides and
occasionally sdhtes. In the Great Morava alluvium increased nitrate concentrations are quite
frequent while sporadically there are nitrate concentrations above maximum allowed
concentration. This affects the quality of the water used in the public water supply systems
which is poor in the majority of settlements using individual shallow wells, asaseht
Garevina, Gabari, Livade, Meminac and KI jul

Soil Quality

The soil quality, i.e. degree of soil degradation, in Serbia is affected by numerous natural
processes (erosiordandslides, surface runoff). However, anthropogenic phenomena and
processes have significant effect on the soil quality, amongst which thesigosicant
include soil pollution caused by chemical substances (mineral fertilizers, pesticides) and
organic fertilizers (solid and liquid manurejsed for agricultural purpes industrial
processes; mining works; inappropriate waste dispegé&tence of septic tanks that receive
nonsanitary wastes (form households, livestock farms); pollution of soil along the roads due
to unsolved water drainage; changes in land usedilleonstruction); etcSoil pollution is

also affected by inappropriate agricultural practices, including uncontrolled and improper use
of artificial fertilizers and pesticidess well as absence of irrigation water quality control.
Sporadic presence dfeavy metals in soil is a result of untreated drainage waters from
landfills, as well as from mining facilities and power plardd is polluted in areas of
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intensive industrial activities, inappropriate waste disposal sites, mining areas, as well in
places where different accidents occin importantsource of soil pollution causing high

degree of soil degradation include exploitation of mineral raw materials, particularly in
KolubaraKostolac and in BeMajdanpek mining basins, as well as the uncorgdoiand
inappropriate disposal of industrial waste, particularly nearby large industrial centers (Bor,
Panl| evo, NovVvi Sad, S me d Eaweverpalthougle doigdegradatign K r a ¢
as a consequence of exploitation of mineral raw materials is inevitable, such degraded soil is
used for an adequate purpose through the technological procedure tfagon| so negative

impacts on the soil are relatred in that context Another source of soil pollutionis

deposition of air pollutants contained in #xhausgases fronvehicles along roads, in
particular along main roads. Based upon analyses dastie bythe Serbian Environmental
Protection Agency332 locations were identified at which soil pollution was confirmed by the
results of laboratoryests of soil and underground water in immediate vicinity of localized
sources of pollution, where soibllutants have been present over a longer period of. time
Agricultural soil analysis was carried out near the three most significant coal mining and

el ectric power i ndustri al compl exes: Kost ol
Kolubara mining basi, where lignite is extracted and burned. The totahber of 344 soil

samples have been taken from the three mentioned locations. The soil test results of samples
taken in surrounding area of mining and thermal power plants revealed that limit values of
certain parameters, out of whi€d, Co, Cu and Ni stand out, were exceeded

Graph 1.6.Value percentage in excess of allowatacentrations of heavy metals in soil in
surrounding areas of significant coal mine industrial complexes
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The land in theKostolac Mining Basin is mechanically damaged and degraded by-pjen
mines and mine rock waste, coal waste and ash durhpsperpit mine together with waste

rock dumps covers an area of 2,085 ha and extends up to three separate |dteivitiage
ofLiri kovac t oge tMogilawasté dulmp vihicheis oMside tha area of the
village covers an area of 525hhke village of Klenovnik together with the waste dump covers

an area of 380ha, opgrit mines in the area of the village of Drmna covelaega of 170ha

while the total area is 1,010 ha together with waste dumps within the areas of villages
addition to opefpit mines, there are also two thermal power plants (A and B) with total
installed capacity of 310MW. Fly ash and slag produced uomyibg lignite in boilers of
thermal power plants is transported by hydraulic removal systems and disposed of in three
cassettes of the total areaof 264hd f ect s o f ,Dgempit Minesasdmiod wasteo

rock dumps on soil properties have beemitowed in an area of about 49,000ha, where 90
surface soil samples were taken. Fly ash from dumps, gases and particulates from TPP
chimneys and coal dust from oppit mines are principal sources of ambient air and soill
pollution.
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Ther mal p o Miekro | pal aTnet ssl aslocated im thel Savg River valley near
Obrenovac. The fly ash dump covers an area of 407.94 ha. The total area of asif themp

TPP ANikola Tesla Bfi is 727.68 ha. Effects
have been motored in an area of approximately 46,000 ha, where 206 surface soil samples
have been tested

The Kolubara basincovers an area of approximately 48,000 ha, within which the coal
exploitation is envisaged at an area of 13,400ha, out of which 7,038 hdrdwdy ebeen
reserved for surface coal mining. Chemically damaged soil has been monitored at an area of
51,000 ha, in a wider area cbal overburden layerslumps and recultivated areas, where 48

soil samples were taken

Areas most threatened by pollution

Areas in which the environment is polluted and degrgtezhtions where concentrations of
pollutants exceed limit values, urban areas, areas of lignitepamnes, waste rock dumps,

fly ash and slag dumps, thermal power plants, expressway coyrigdatsrcourses whose
waterwas classified into thiourth classand fAbel owo c¢cl ass of qualit
on people, flora and fauna and quality of life of peoplar this category, it is necessary to

provide such solutions which further degadationwill be relativizedby optimal dynamics

of the recultivation proces&or the purpose of achieving better environmental quality, it is

also necessary to carry out the restoration of threatened ecosystems, as well as the remediation
of consequencesf pollution. The hot spots belonging to this category inclidl@a n| e v o, Bor
(in 2016 the nevemelting planwvas put into operation and it drastically reduced air pollution,

while for several years thailings of Veliki Krivelj mine have beendepositedn the oldopen

pits of the closed mine in Bar)Majdanpek, Obren@c, Smederevo, Belgrade, Novi Sad,

Subotica, Loznica, Kwa stthalnact helL ad @amp a yu | @Mii |
Namenskao, the r econs emiteradielectrostatt filtér,lwas caredve r p
out in 2013, Kr ugevac, G a laloveo, settiemdnts mdKalybaraPmining basin,

expressway corridors Belgraddovi Sad, Belgradé&si d a n d -NB-Epkkgvaca dhe
greatest emissions of 3ONO, and suspended particles are foundhe area of the City of
Belgrade, then ilBr ani | e t Bor ahd South Bamat districts. Big dumps for fly ash
produced during coal combustion in thermal power plants are located in Obrenovac,
Lazarevac and Kostolac. Urban areas in this category include: Zrenjanin, Ruma, Valjevo,

Kosjeril, NovwoPopbgyac,V VrKEKnpkje Zajelar, Majd
Smederevska Pal anka, Pogarevac, Sremska Mitr
Priboj, Trsteni k, Prokupl j e, Pirot, Novi P

watercourses whose wateas classified into thiourth clasasnd fAbel owo .l ass o
the broader context exceeding the frame of the Program is examined for the purpose of a
general analysis of the state of the environment in the Republic of Serbia, it may be stated that

the hotspots in the Republic of Serbia include B®TB - smelting and mining complex,

flotation tailing dump inVe |l i ki Krivelj), Pan|l evo (chemic
refinery), Obrenovac (ther mal power plant il
pit mines, thermal power plant, fly ash and slag dump, Vreoci), Kostolac (thermal power

plant, opemit mi ne s , fly ash and sl ag dump), Gabac
(industry, traffic, landf il | sites), Kruge
(steel wor ks, raw miner al dump) , Loznica (i

unremedied amsequences of the NATO bombar dment),
CrvenkaKula-Vrbas section)Based upon th@reliminary IPPC List for plants for which an
integrated permit is issued in tiepublic of Serbia, there are 161 of such plants, out of
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which 29 in the energy sectofhe environmental issue is also important in the context of
achieving regional cooperation and cooperation in the Danube and the Sava River basins, as
well as in establishing an integrated regional energy market and regiarsgdranetwork,

the Black Sea economic cooperation, transboundary cooperation of regions, etc

Transboundary impacts

The Republic of Serbiaooperates witlthe countries in the region on issues of water quality

control and transboundary water pollutidmternational cooperation primarily refers to water
qguality of t he Danube, Sava, Ti sa, Tami g an
particular interest for the Republic 8&rbia primarily because of public water supply, i.e. the
protection of grandwaterit he Sout h Bal ka and the South Ba
pollution of the Danube river water also affects water quality of the Djerdap. Lake
Furthermore, developing the regional cooperation in the field of water resources management

is also of greaimportance To this end, the sustainable water management, regulation of the

use and protection of water and aquatic ecosystem, as well as protection of water against
negative impacts, have been carried out based on the ratification of the Convention on C
operationfor theProtection and Sustainable Usfethe River Danube and signing of the
Framework Agreement on the Sava River Basin

1.2.2Elements of the environment that are exposed to impacts
1.2.2.1.Coal mines

Large area occupied by opeit mines, ecosystem degradation and -migration of
population, i.e. changes in settlements network, are amongst the most significant aspects of
structural changes caused by opéncoal mining. In addition, high levels of harmful
emissions from energgenerang complexes cause pollutidair, water, soil and flora). Coal
deposits and zones in which raw minerals are extracted are numerous. From the aspect of land
use and degradation, the surface deposits andmpenines are of special importance. The
greatest areas of surface mining include Kolubara Mining Basin, Kostétadn coal basin

and BorMajdanpek mining basin

Kolubara Mining Basin

Coal in the Kolubara surface mining basin is extracted fromdpenpit mines:Coal Field

iB/CO, Coal amiiTahndvaAM@&Et ern Coal Fieldo. These |
an area of approximately 80 square kilometers which are located in Lazarevac, Lajkovac and

Ub municipalities make up a technological and production whole. Approximately 30 million

tons of ca | per year is produced in the fAKolubar a

Location: 50 km southwest of Belgrade. The Kolubara basin extends along the lower course

of the Kolubara river frontLajkovac to its confluence with the Sava river. It encompasses an

area of almost ® square kilometers. The seattofhe AKol ubar ao Mi ni ng
Lazarevac.

Climate: Moderatecontinental climate. Special attention should be paid to winds, because

direction in which they blow is an important factor of potential pollution and envieotal
endangerment in this area. The climate is favorable for agricultural production.
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Relief: The area is composed of a lowland to the northwest and antoliyntain terrain to the
southeast. The Kolubara, as the strongest river in the area, hasamg adlley. The surface
mining has completely changed the relief of this area. The broken hilly terrain subsidence in
the eastern part of the basin has been caused by coal mining, while a flat terrain surface has
been formed by deposited substrates.

Geological properties Paleozoic crystalline schist, Triassic chalk and limestone, sandstone
and marl, mass of extrusive igneous rocks antlesiticanddacitic composition. The
economically most important raw mineral in this area include coal, lignite, imdlsarth,
quartzsandstone, etc

Soil: According to the represented land categories, the most part of the area within the
Kolubara mining basin falls into the category of arable land, considering thaB@\8rof
arable land falls into-IV worthinessclass.

Hydrological characteristics: Several larger and smaller rivers, such as the Kolubara, Onjeg,
Ljig, Pegtan, Turija, Beljanica, and Lukavic

Ambient air quality: Zones of opeipit mines are sources of hidevel of dust emissions, but

the emissions originating from mining equipment and transport means containing harmful
gases such as nitrogen oxides, carbon monoxide, sulfur dioxide and volatile organic matters,
are not negligibleThe latest systematic miboring of ambient air quality in the immediate
vicinity of the operp i t mines the Mining Basin AKolubar
2016 at seven measuring points: three in the surroundings of eastern pits and three in the
surroundings of western piftotal settleable particlesre measured in 4 places). In order to

get the best possible picture during the year, measuring at each measuring point was
performed continually for ten days every two monthsegsurement®f total settleable
particleslasted30 days respectively). Measurements mad8eptembem the settlement of
Barogevac, i nst e apply gstem, Kverk enade luponwthet @der of the
managementdf he Mi ni ng Ba s i rrhefcéhwol aftbedfallaving paranseters h
was caned out: SQ, NO,, NO, NOx, CORM;pandRM 5.

The analysis of the mean values of Rdtoncentration indicagghat in all 20 samplesiean
values of RM10 concentration were aboveliimit for the calendar year, i.40 pg/n?.

The analysis of the valgeof RM2,5 concentration indicates that during the measurement
period from 18 January2016to 14" April 2016 (20 sampling3, all mean values, i.€0 out

of 20, were above the limit a0 pg/n?. Only 3 out 0f20 minimum values in the series were
lower than the limit, whilel7 out of 20 (85%)were higher than20 pg/n?. All individual
maximum values were above the limit for that calendar year.

During the measurement period f6O concentration in all three categories of individual
values (mean, minimurand maximum) oCO concentrationthere were no numerical values
above the limit for the annual averaging3o® mg/ni.

No values oNO2 andNO concentrations did not exceed the limit as set out in the applicable
regulationsSincethe measurement cycledludes a large number of winter days, the findings

of increased mean values of RM10 and RM2,5 concentrations may confirm that
individualcombustion plantc ont ri bute to the air pol |l uti ot
Havingin mind the increased concentoais of fine suspended particles in the ambient air, it
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i's |1 kely that the inhabitants of the settl
their households as well

Water quality: | n cooperation with ATamnayvayothel abor @
Ministry of agriculture, forestry and water manageméaot the analysis of surface, ground

and wate waters, as well as drinking wates authorized by the Ministry of Healtsince

2016 systematic monitoring has &e performed at 75 measuring points within the Mining
Basin fiKolubarao in relation to all waters a
The i nformation about measurements is avail
portal through GIS da base about the environment. A smaller number of parameters for
whichi Tamnavaod | abor a taoedraytholrizedrerexamined lbyam extérnallye d
authorized laboratory

The waters from the pré@rainage and drainage systeepresent the technoliegl part of the
coal exploitation system. The waters pumped from these systems (mining wests aee
discharg@d without purification via theedimentation basins into nearby recipients as follows

0 Openpi t mi ne AVel i kpi tCrimijeavaTTamsdt opeal do
Kolubara river

0 Openpit mine '"BRr eldnvtBot Qohe Pegtian and Turij

U Openpit mi neMé@#ogenta®ot he; Pegtan river

0 Openpi t mwamnaeaWés t  FintethedKdlubara river

Quality control of therecipients(50 m upstreamand downstream from the waste water
discharge, as well as at the very place of discharge) is performed by an accaedited
authorizedlaboratory four times a year. Durir®)16 quality control of waste waters at the
openpitmnes of the Mining Basin AKolubarao was
Health Belgrade and by the | aboratory of the Organi
charge of physicathemical analyse

The technological process of treatment and upgrading of Kolubara lignite produces waste
waters of Wet separation, Dryer and Heating piacihiemical preparation of boiler water and
sanitary water which are purified in the facility for waste water watibn. The purified

water from the waste water purification facility is discharged via the wa¢aisuring station,

into the canal and is transported into the Kolubara river along thelafigncanal. The
discharge of purified water from the waste waterification facility does not affect
negatively the quality of the recipient, i.e. the Kolubara river, while there are no significant
changes in the water quality of the Kolubara River

Noise: Noise sources inthe "KolubaraPr er ad a o i ncl ingl Plant, Drierst r i ct
Facility, Dry Separation Facility, Wet Separation Facility, as well as the noise originating

from industrial railway traffic, heavy vehicle traffic and cableway. Noise is generated both by
processing plants and by transportation of praxs®al and coal from opgut mines. The
"KolubaraPrerada" plants are sources of noise generating different noise levels.
Measur ement sPrienr aidkaood uplaamat s and rel oad stat.i
noise exceeds the permitted level. In &bk noise is generated by intensive heavy vehicle

traffic. The thermal power plant in Veliki Crnjeni The is also one of the noise sources.

Soil Quality: The degradation of humic soils is caused by surface mining technology used in
the Kolubara opeipit mines. The soil degradation typical for this area is a result of intensive
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coal excavations which have led to the formation of soil of lom@thinessclass, as well as
formation of deosole and teabgenic soils. These are anthropogenic soils derived from
disposal of mine waste rock and fly ash, as well as from-pgemines at which coal is
excavated. Higher levels of arseffabove the permitted 20 mg/kg) have been detected in a
greater number of soil samples taken from the most threatened villagesi(\XfeCrljeni),

while the content of other metals (Cu, Zn, Cr, Pb, Ni, Hg) has shown onhcraasing
tendency. According to values of parameters tested in soil samples, the most polluted location
is the one situated within the area of the Coal Upgradhacility. On other locations, the
values in soil samples have shown that intervention measures are not needed, in accordance
with the Regulation

Other impacts: landscape devastation, degradation of natural cover, degradation of
agricultural land covererosion, mining equipment noise, change in land use, impacts on
biodiversity, habitat loss for certain flora and fauna species, adverse human health impacts

KostolacKovin mining basin

Over the past four decades, the effects of surface coal minitige iKostolac basin on all
elements of the environment have been numerous. Lignite surface minifiig rinmn o 0 ,

ALi ri kovékloenawadi ko mi nes has caused a degr
pedologic structure of the terrain and entire ecosystem, negfeets on water natural

regime, function of settlements, infrastructure systems, etc

Location: The Kostolac coal mining basin is located about 90 km east of Belgrade, in a
western part of the territory of dfenergyt own
resourced zone of oil and gas exploration, are located in the westarnof the Veliko
Gradigte municipality and northern and weste

Climate: Moderatecontinental climate in which effects of steppe climateneighboring
Banat are noticeable. A relative vicinity of the entrance into the Djerdap Gorge, as el as
from the Gorgeaffects the speed &f o § ésoutheast wind) which blows at over 90km/h and
thus significantly affects this region. The entiegion is under the influence of this wind
about hundred days a year. Characteristics of the climate include dry winters with small
amount of snow falls.

Landscape (type of landscape)natural and rural landscajiepastures and meadows with
smaller anthropgenic impacts.

Hydrological characteristics: The Danube and its tributaries, the Great Morava and Mlava
rivers, with a backwater call ed ADunavaco a
features of the region.

Vegetation: Vegetation in areas surneding operpit mines is degraded dust clumps onto
the leaves and reduce the effectiveness of photosynthesis, thus affectipigntise
growthrate.

Noise: Excessive noise levels are possible in all phases of lignite surface mining. Noise

sources inclde: machines for lignite excavation at@dnsportation, as well as ancillary
machinery, with the following noise emissions: rotor dredget9@2IB), dragline excavators
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(82dB), disposal machines (& dB), conveyor belt transporters (962 dB), bulldozes
(115 dB), and diesel trucks (110 dB).

Ambient air quality: Excavation, transport and reloading of coal, as well as waste rock,
generate the highest level of pollutants in epgmmines. Waste rock dumps are the largest
sources of ambient air pollutiaronsidering that they contain large amounts of sand or other
loose material, which is particularly pronounced when strong winds lmst emissions

form surface mining operations and coal and overburden transported by conveyor belts, as
well as harmful ehicle exhaust and diesel emissions from mining equipment (carbon
monoxide CO, carbon dioxide Gitrogen oxides NOX, sulfur oxides g§@nethane (Ch)

and volatile organic compounds /VOC/, etc.) occur in all phases of technological process in
lignite suface mining. Primary pollutants include: point sources (dredgers, loaders), line
sources (roads in opgut mines, conveyor belt transporters for coal and overburden) and
surface sources of pollution (active surfaces in gumemines and dumps). Occasitiga
secondary pollutants are emitted due to greater wind speed causing the dust to rise and
disperse within the aiiThe air quality in the vicinity of the mines afidPP Kostolac A and

TPP Kostolac B is examined within a unique network of measuring points

Water quality: The water from the drainage system of the gpiémine Drmno is mostly

taken to thecooling water basin TPP Kostolac B, while smaller part goes into the Mlava river.

The water from the drainage system of the epent  mi n e is dccumulaked near ¢he

mine. The amount of water for the op@it minel sKlenovnikis small and that is why it is

not measured. In 2016 quality control of the drainage waters from the system of tk@topen

mine Drmnowas performed by the accreditadd autorizedl abor at ory fAl nstit
Lerni o at t wo niRhysisalchemicakamalysep af idrain everflow of water

from ADr mn o o-pitanme Imave shown that mineral oils, phenols and biological oxygen
consumption are the main parameters whdohnot satisfy the water quality in the Mlava

river. The water which is used for drinking and sanitary needs at thepiperine Drmno

comes from its own sources. Quality control of the drinking water is performed by the
Institute for Health Protectiondrm Po gar evac. The amount of wat
waste waters are purified through the separators and discharged into the internal sewage
system. The water which is usdor drinking and sanitary needs at the opé@nmines

Li r i lamdKlenovrik comes from the town water supply. Quality control is performed by

the Institute for H e a.lThehamdemt oftwatertisi notrrecordedo m P o
Sanitary waste waters are not purified and they are discharged into the internal sewage
system

Soil Quality: TPRKO Kostolac Branch monitors the emission of pollutants in the soil every
two years. According to thRegulation on systematic soil quality monitoring programme,
indicators for assessment of risk of soil degradation, and methodologyeioaration of
remedi ation programmes (AOffici ad88/20B8,wiet t e o
guality is monitored during the vegetation and naegetationperiods. Accordingly, soil
monitoring and sampling in the vegetation period was performesunmmer 2014, while
sampling and monitoring in the neegetation periodwas performed inwinter 2015. The
studyresults from2015indicate that the average value of the total content of heavy metals in
the soil of the explored region was usual for adtical land. The total content of most heavy
metals such asinc (Zn), mercury(Hg), lead (Pb), cadmium(Cd), copper(Cu) or, chromium

(Cr) did not exceed the maximum permitted concentration in any samples. The total content
of arsenic(As) was above the aximum in one sample, while nick@Ni) was above the
maximum in 40% samples. The values are by far below the remediation value when

31



Report on strategic environmental assessment for the energy sector development strategy of the Republic of Serbia by
2015 with projections until 2030, for the period 202023

rehabilitationmeasures are necessary, except one sample with the concentration of arsenic
was at the remediation value &vTaking into account all the results of soil exploration it
may be concluded that the explored region is not polluted by most heavy metals. One of the
predominant pollutants is nickel (Ni), whose high content is largely caused by the
geochemical compason of the parent substrate. Moreover, the difference in average metal
values by zones does not clearly point to the impact of distance from the pollutant on the
pollutant content, particularly because of large variations of the values within the same zon
The measurements results do not differ substantially fromethdtsfrom 2012. Note The
Environment monitoring plan and program foPRKO Kostolac Branch stipulates that
monitoring ofimpacs of the work of TPHKO Kostolac Branch should hgerformedevery
second year

Other impacts: higher level of noise and vibrations, accident risk, agricultural land
degradation, threat to construction and housing, negative effects on human health, irrational
land use, negative effects of pollution on agricultumeps, erosion, landslides, negative
effects on natural resources

1.2.2.2.Thermal power plants (TPP) and combined heat and power planriB@YE

Ther mal power plants ANi kola Teslao (in Serb
O TPP ANi kol a Tesl| ablgks); (with the total of 6
u TPP A Ni ko l(wth tieeosal ob2 biBaks);

u TPP AKolubaran (with the total of 5 block
O TPP AMoravafi (with one block).
AKostol aco t her ma lpitmiresveciudep!l ants and open

iU TPP AKos

A t o AA (with the total of 2 bl o
U TPP ABHosBad

| ac
|l (with the total of 2 blocks).

N

Pannoni ano CoRober Plaatd TEMeirciudesa n d

U TE-TO Novi Sad.
0 TE-TO Zrenjanin.
U TE-TO Sremska Mitrovica.

Ther mal power pl ant "ANi kola Tesl a A"

TPP "ANi kola Tesla A" ( Ser bi6,800 tons oEKGITbara ) us ¢
lignite per day, while its blocks are combineshtand powemplants

Location: on the right bank of the Sava river, about 40 km upstream of Belgrade between
settlements of Krtinska and Urovci, about 3 km west of Obrenovac.

Relief: Most of the region is a noticeable ldywng area, while some parts are low mountain
and hilly area. The Bukvik mountain top dominates in a low mountain part of the area

Geological features Paleozoic crystalline schist, Triassic chalk and limestomelstane and
marl, mass of extrusive igneous rocksantiesiticanddacitic composition. The economically
most important raw mineral in this area include coal, lignite, infusorial earth, quartz
sandstone, etc.
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Hydrological characteristics: The Sava and Kabara rivers, as well as the Tamnava river
which is the thirdargest river in this area, actually a canal which remained from the previous
course of the river.

Soil: The following types of soil are found in the area: euthric combisols, black soilglstron
acidic euthric combisols|lluvium, sandy soils

Climate: The area is in the center of moderaterm belt. The low moderaigarm belt, high
relative humidity, fog and atmospheric temperature inversion result in smaller dispersion of
flue gases both inertical and horizontal directions, so that pollutants stay near the ground,
near sources of pollution.

Climate change:Coalfired thermal power plants are a significant source of €&filssions.

Ambient air quality: Flue gases from larggombustion plats, after giving up a part of their
heat to preneaters and intermediate greaters, move through air heaters where they heat
fresh air, and then move through electric filters where fly ash particles are separated, and
further through fans for flue gasedere they are pushed up the chimney into the atmosphere.
Flue gases contain pollutants, out of whS®, NOx, CO,CQ and fine particulate matter (fly

ash) are the most significant ones. Fly ash dumps of TENT A contribute to cumulative air
pollution. Theair quality control near TENT A includes the total settleable particles and
sul fur 2 ixthe ar. Enissidns of the total settleable particles are monitored at 18
measuri ng p oziemissons atwthmedseringpants at different distancas fr
TENT A and TENT B.These parametersylfur dioxide and total settleable particles) are
measured for the needs of air quality monitoring within the TENT measurement network,
since air quality is also monitored in the vicinity of TENT A and TENT B witthi@ city's

and republic measurement network

In the analysis of results obtained2016 the assessmemias madeof compliance with the
legal regulationdy comparing measured values of harmful substances emission into the air
with the limit emission vales as stipulated in tH&irective on the limitation of emissions of

certain pollutants into the air from combustion plaptd Of f i ci all Gazette of
Ser bi #®/&016)the Directive on measurements of emissions of pollutants into the air
from stationary pollution sourcdsfi Of f i ci all Gazette o0f52016le Rep.L

andthe EU Directive 2001/80/EC referring to large combustion pldrts deviation in the
emission offine particulate matteirom the limit in Blocksp land¢ 2in TENT A, where the

EF reconstruction was performdad connected with increased amounts and temperatures of
smoke gas in comparison to the projected values. DW2dt6 there were guarantee
measurements of the emissionfofe particulate matteof reconstructed electric filters in
Block A3 i wuest B. Theresultsof Test B confirmed theoutput concentrationof fine
particulate mattebelow 50 mg/Nn?. In Blocks A3 and A6 the burners were reconstructed
with the aim ofreducingthe emission of nitrgen oxides and increasing the power of the
block (Block¢ 3 Puring2016EF r econstructi on wagPPd.dhef or med
guarantee measurements fofe particulate matter were performed in the reconstructed
electric filter.

Water quality : During 2016 quality control of groundaters was performed in the vicinity
of landfills: TENT AT 10 piezometers and 5 village wellSENT B - 9 piezometersand 9
village wells TPP Kolubarap 7 1 piezometerand 4 village wells and TPP Morava
piezometerand 5 village wells Since the manganese concentration in overflowing and
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drainage waters of thidy ash dumpis low, the increased manganese concentration in the
water of certairvillage wellsis probably the consequence of the high presence of this element

in the soil. The high zinc concentration measured inglezometersn TENT A and TENT B

is contributed to the dissolution of metals from galvanized pipegidzemetersare made of

The bacteriological analysis of the watervilage wellsindicates the msence of coliform
bacteria. Increased concentrations of ammonia, nitrites and nirates sewage origin due

to the vicinity of septic tanks and stables. Increased concentrations of manganese and nitrates
in the water oWillage wellsas well as unsatfactory bacteriologicajuality in the vicinity of

the fly ash dump TENT B were established by
definitely concluded that they are the consequence of high presence of these pollutants in the
soil (manganese)rdhe effect of septic tanks and stables located vibage wells(ammonia

nitrates, unsatisfactory bacteriologicgiality).

The Sava Riveflows in theimmediatevicinity of the northwest boundary of the plant, west

east direction. In this part ofi¢ watercourse the Sava River has all the properties of a plain

river: the water regime is of snerain type and mostly comes from the snow melting during

winter and spring rains, which causes large wateasiiomna nd s pr i ng. ALow wa
occur duing summer and winter. The Sava River drains all the waters in this region through

its tributaries, both directly and indirectly.

I n the region of ATENT A0 | ocation, 400ihe Sava
In the average (most commonyéds, the depth is abodatli 12 m,i.e. the Sava riverbed is at

the average level of abo60.5 m according to the 2001 recording of cross profilEse
absolute maximum in ATENT 44d an recdided o®5"was e s
March 1981.The absait € mi ni mum i n Wa3$ EshhiatedAad 8pmand i | e
recorded on 17 October1985.The whol e ATENT A0 cehamdbaskx | ear
embankment of the Sava River (km 42+50@7+300), while the defense line befsnto
Sector3oftherighthand bank of the Sava Rwvem. (b Aibewmdéblt h
of the plateau o n7740and Nadccodnts fol 18ccofaldrge ovatersi okthe

Sava River. In front of the thermal plant complex the riverbank isavghinized and consists

of the stone layer up to the level .80 m above the sea level. The embankment is lined

with concrete blocks. The defense from high waves is provided with th&lllconcrete

wall.

Temperature changes in the Sava River throughout the year for tbevaxtbperiodl969
2008are given in Table 1.

Table 1. Overview of water temperature in the Sava River recorded at hydrometeorological
stations Sremska Mitrovica and Belgrade for the petfagb2008.

Month
O T [ [w v v [w Jvim x| x| x |xi

Year

Hydrometeorological station Sremska Mitrovica

Max. 7,2 89 | 128 | 175] 220 | 265| 28,2 | 27,0 | 25,7 | 21,0 | 145 | 9,2

Med. 3,5 4,4 74 [ 115) 169 | 20,8 | 23,3 | 23,3 | 188 | 13,8 | 8,9 51 13,1

Min. 0,0 0,2 1,8 6,7 | 10,1 130 | 170) 128 | 12,1 | 5,9 4,2 0,5

Hydrometeorological stationBelgrade

Max. 8,4 96 [ 140] 18,2 | 23,8 | 29,0 | 30,0 | 29,6 | 279 | 22,5 | 16,0 [ 10,4

Med. 3,8 4,8 7,7 [ 116) 16,6 | 20,8 | 23,6 | 246 | 20,4 | 148 | 9,3 5,3 13,6

Min. 0,1 0,8 1,6 6,7 | 100 | 140 | 18,0 ) 16,4 | 128 | 8,2 3,6 1,0
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Median multiyeartemperatures of thSava River in Sremska Mitrovica and Belgréti#g69
2008)are shown in Figuré.7.
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Figure 1.7.Median monthly temperatures of the Sava River in Sremska Mitrovica and

Belgradefor the period 1962008

According to the shown ¢k it can be seen that the value of the median monthly water
temperature goes up from winter to summer, when it declines once again.

The lowest median monthly water temperature is recorded in Jarf@&ry C water
temperature in Sremska Mitrovica, 88 C water temperature in Belgradewhile the
highest median monthly water temperature in the Sava River is characteristic for July and
August(23 Cin Sremska Mitrovicaor 24.6 C in Belgrade in Augu$t Median temperatures
range from 20 t@5 Cin sunmer.

Median multiyear temperatures of the Sava River in Sremska Mitrovica rangelf27dm14
C, with the median value df3.1 C (Figurel.8).

S =Za WAVl .

Figure 1.8.Median annual temperaturesthe Sava River in Sremska Mitroviaad
Belgradefor the period 1962008

From the aspect of thtbermal load of the river, the critical period is during summer, with the
lowest values of the flow and the highest values of the water temperature.

Fly ash disposal:The cassette 1 of the adamp of the TENT A in Obrenovac is covered
with earth. The cassette 2 is active and the ash dumped into this cassette is mixed with water,
while the cassette 3 is passive and recultivated, with planted grass
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Noise: In 2016, environmental noise measuram in the vicinity of the TENT A showed
higher nighttime noise levels somemeasuring points, while permitted noise levels were not
exceeded in the daytime

Other impacts: accident risk, negative effects on health of people, problem in waste
managementnegative effects of pollution on agricultural crops, degradation of agricultural
land, greenhouse gas emissions, negative effects on natural resources

Ther mal power pl ant AiNi kol a Tesl a BO

Location: on the right bank of the Sava river, 50 km upstrédeom Belgrade, between
settl ements of Skela and Ugle, in the area

Relief. The most of the region is a noticeable dlyimg area, while some parts are low
mountain and hilly areas.

Geological features:Paleozoic crystalline schist, Triassicalk and limestone, sandstone and
marl, d mass of extrusive igneous rocks anflesiticanddacitic composition. The
economically most important raw mineral in this area include coal, lignite, infusorial earth,
quartzsandstone, etc.

Hydrological characteristics: the Kolubara, Sava and Tamnava rivers.

Climate: In the center of moderatgarm belt. The low moderatgarm belt, high relative
humidity, fog and atmospheric temperature inversion result in smaller dispersion of flue gases
both in vertical and d¢rizontal directions, so that pollutants stay near the ground, near sources
of pollution.

Climate change:Coalfired power plants are a significant source of,@fissions.

Ambient air quality: Flue gases from boiler furnaces, after giving up a portfaher heat

to preheaters and intermediate greaters, move through air heaters where they heat fresh
air, and then move through electric filter where fly ash particles are separated, and further
through fans for flue gases where they are pushed ughtheey into the atmosphere. Flue
gases contain pollutants, out of whigfd,, NOx, CO,CQ and fine particulate matter (fly ash)

are the most significant onds.2016 in the vicinity of TENT A and TENT Bmeasurements

were performed of the content wftal settleable particlesulfur dioxide concentration and

soot concentration. The measurement of the contentaifsettleable particlesas performed

at 18 measurement points, while [, and soot concentrations were monitored at 4
measurement points. Due to periodical breakdowns of the air samples, the availability of the
data forS [, and soot i887.8%. During 2016there were no stormy winds which could have
caused substantial fly asitom the dumps and citizens did not complaboutair pollution.

All the existing protection systems in activassetteat the ash dumps GIENT A and TENT

B were in operation, while the water mirror had the optimal surface area in line with the
technic& conditions. Moreover, dry surfaces were soaked. Based on théglongnonitoring

of air quality in the surroundings it may be concluded $hgtare below the prescribed mean
daily ad mean annual limit values and tolerable values and that they do not constitute a local
but a global problermair pollution caused by ash particles is of local importance, whereas the
consequences are mainly eoliogons of the ash from the dumps during wind storms.
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Water quality : The situation is the same as inthe galsE h e r ma | power pl ant
AO.
Fly ash disposal New technology for reducing the ash dispersion levaked by mixing fly

ash with vater in the ratio 1:1 (previously, this ratio was 1:10).

Noise:In 2016, environmental noise measurements in the vicinity of the TENT B showed that
permitted levels for the nighttime and daytime noise were not exceeded in none of the
measuring points

Other impacts: landscape degradation, degradation of agricultural land cover, change in land
use, impacts on biodiversity, habitat loss for certain flora and fauna species, adverse human
heath impacts

AKol ubarao Ther mal power pl ant

Location: "Kolubara" thermal power plant is located at the edge of the Kolubara mining
basin, in Veliki Crljeni, 15km north of the center of Lazarevac.

Climate: Moderatecontinental climate. North, southeast and west winds are most frequent
winds in this region. Wind speed ges from 0.1 to 6.5 m/s.

Relief: The terrain is inclined towards the Kolubara river which forms a western boundary of
the region. The northwestern part of the region is alyomg land, while the southeastern part
is a hilly area.

Vegetation: This is aforestrich region. Oaks trees grow in the ldying area, while elms
trees grow in the hilly part of the area. Climatic and soil conditions are very favorable for
growing all main agricultural crops: maize, vegetable, fruit, beet, sunflower, etc.

Geologcal features: The region is composed of different rocks, both in terms of their
geological age and way of their formation, as well as in termthaif petrographic and
chemical properties. The geologically oldest rocks include Paleozoic crystalling, schis
Triassic chalk and limestone, sandstone and marl. The lower, hilly part of the terrain and low
lying terrain is composed of Tertiary and Quaternsegiments composed of sand, clay,
sandstone, limestone, loam, gravel, infusorial earth, and coal. A haags of extrusive
igneous rocks afindesiticanddacitic composition bears witness of turbulent geological past
of this region.

Hydrological characteristics: The Kolubara, Beljanica, Seona and Turija rivers

Ambient air quality : Sources of air pollution n t he TPP AKol ubaran i nc
(105m and 130m high), ash and slag dungmal dump, coal transportation system. Principal

air pollutants emitted from th€PP "Kolubara" include: sulfur, nitrogen and carbon oxide,

solid particles of fly ash a@hslag, and coal particles. The results of analysis of harmful
emission measurements revealed that:

U Measured values of solid particle measurements most frequently exceeded the GVI
values;

U Measured values of nitrogen oxide concentration were most fregueétiiin the GVI
values;
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U Measured values of sulfur oxide concentrations frequently exceeded the GVI values
for such boiler furnaces

Considering the content of sulfur in the fuel (0.5% in average), as well as the fact-that de
sulfuring plant has not beebuilt, such values are expected. The results of the analysis of
measurements of emissions of harmful ambient air pollutants revealed that:

U Measured values of median daily S€oncentratiorwere bellow the prescribed GVI
values;
0 Measured values of met daily soot concentration were season depended.

In the summer, they are within the permitted limit value, while in the winter they exceed the
permitted limit value. However, due to simultaneous effects of local householebaatitg

stoves, the ovellaresults cannot be fully accepted as they refer only to operation of thermal
power plant.The analysis of the obtained results of ambient air quality revealed that direct
effects of thermal power plant are felt in the northwestesautheastern zone dtecirculation

of winds. This zone along the mentioned longitudinal axis extends from northwest of the Ibar's
main road to southeast of Sokolovo junction (Local Ecological Action Plan of the City
Municipality of Lazarevac). The problem of ambient air ptdin originating from fly ash dump

has been solved through recultivation of passive cassettes and maintenance of water body in the
active cassette, i.e. through a careful monitoring of activities at ash and slag dumps. The
Kol ubar ao t herasadmameotymeaultivatdcthasettes 1hand 2 in the area of
about 32 hectares by applying 30 cm thick humus layer, as well as by afforestation of the plateau
and edge slopes of cassettes. Cassettes@andiiBo were superelevated up to maximum ground
level of 116 m above sea level. The cassBti& i active, where, by unloading hydromixture, a
water mirror is formed which is not less than 60% of the dump surface. By frequently changing
the unloading spots, dry beaches are sprayed with water. The cBBsgéstipassive, namely, the
humus layer has been applied on cassette slopes and platéamsport of hydromixturés

used in block A5 at asWater ratio 1:3

Water quality: | n cooperation with fATamnavao | abor
Ministry in charge of environmental matters, including the analysis of surface, ground and
waste waters, as well as drinking water, si2€4.6 systematic monitoring has been performed

at 75 measuring points within the Mitthé ng Ba
frequency higher than prescribed in the Law. The information about measurements is
available to the employees of AKol ubarao on
environment. A smaller number of parameters for which a mnavaodo I|Imborato
accreditecand authorizedre examined by an externally authorized laborafing amount of

water taken from the Kolubara river for the needs of technological processes is estimated at
about 5.5 million rilyear. TPP Kolubara has seven discharge autst follows: one for

discharge of waste water from the slag and fly ash disposal site into the Turija river, and five
discharge outlets for the discharge of waste water via the Bare canal into the Turija river.
Technical water used for fly ash and slagnsport from excavator stations is discharged

through two pipelines into the dump where there are several unloading spots on the active
cassette which operate alternately. In TPP Kolubara, there is a system of recirculating water
from the fly ash dump.

Oil separators are installed in two discharge outlets into the Bare canal, thus preventing

discharge of oily water. The other three discharge outlets into the Bare canal include two
discharge outlets from coal dump and one for cooling water. Sanitary vassteis
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discharged into the Kolubara river. Water from chemical preparation of water is transported to
the ash and slag dump via a special pipeline

Noise: Thermal power plant is a source of noise of different strengths and frequencies.
Specific technoloigal operations and larggcale mining equipment can generate high noise
levels. Occasionally, the leve f noi se originating from the
permitted values.

Soil quality: The highest soil pollution levels occur near sources of galiution. Secondary
contamination occurs under the influence of unfavorable weather conditionsgates and
fly-ash particles settle down on the ground. Soil acidity varies, which can be associated with
different acidgas sediments at different distaadeom their sourceshe soil acidity in soil
samples tested rargédrom 6.32 to 7.15 pH unitswhich varies from year to yeafoil
reaction in 25% samples was slightly acid (pH 630), while in 75% samples the soil
reaction was neutral

Other impacts: landscape devastation, degradation of forest and agricultural land cover,
problems with waste disposal, adverse human heath impacts, impacts on biodiversity.

Thermal power plant AMoravao

Location: on the right bank of the Great Morava river, 2,8kanirSvilajnac. This location

has been selected because of its position which is the most favorable for waste coal
transportation from surrounding mines, as well as vicinity of the river whose water is used for
cooling systems.

Climate: Moderatecontinentalclimate. Vicinity of high mountain massive to the east of the
area, wide openness towards the west, towards the Great Morava river valley, affects
mi crocl i mates. The southeast wind known as
while northwest wid is typical for the periods of warm weather.

Relief: Low-lying land of the Great Morava river valley.

Geological feature:The area is composed of sedimentary rocks, neogenic lake sediments in
the hilly part of the area, and alluvial plain in the valfesmed by theGreat Morava river
depositing the sediments on fiksod plain. Neogenic sediments are mainly composed of sand
and clay, while Tertiary limestone is also found in places

Hydrological characteristics: The Great Morava and Resava rivers.

Air quality: Flue gases containing sulfur dioxide, nitrogen oxide, carbon dioxide and fine
particulate matter are discharged through the 105m high chimney after the purification and
separation of fine particulate matters in elediiers. The analysis of esults of
measurements of specific target air pollutants which was carried out éhr@@daled that
values for fine particulate matte3, [, and NOx exceeded GVI values

Water quality : Drain wastewater that overflows during ash and slag hydraulic transpor
directly or indirectly discharged into the water recipient due to obsolete hydraulic transport of
frared ashwater suspension (1:10yVastewater originating from washing the stesgle
conveyors is directly discharged into river after the mechasedimentation of coal particles

in sedimentation chambers. Sanitary wastewater are not purified but directly discharged into
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cityos s e wdaterewhioheontaiosrok and/or maZfiiel oil), after undergoing the
process of separation of oil or maziatough absorbing membranes, is indirectly discharged
into the water recipient throughin drain pipes or through recirculating cooling watemel

The analysis of data obtained in recipients revealed that there was no significant change in
water qually in the Great Morava river downstream from the TiR#ravead. There was no
significant change in water quality of the Great Morava river downstream from TPP Morava,
while rise in water temperature downstream from the thermal power station was less than
3 C.

Noise: Noise occasionally exceeds the permitted lef&etording tothe latesimeasurements
carried out in 208, permitted noise levels were exceeded imiigattime

Other impacts: adverse human health impact, impact on flora and fauna, problenesia
management.

Thermal power plant AKostol acbo

The "TPP-KO Kostol ac"” uses | ignite fpitonimestoli ri ke
generateelectricity.

Location: in the periPannonian pamf the northeastern Serbia, nearby the town of Kostolac
and archeological site of Viminacium

Relief: The relid of the Kostolac basin terrain is characterized by sediment accumulation and

soil erosion. Morphologically, the area covered by the Plan is characterized bidgee
(Pogareval ka greda and Bogev-bdiween Ridgesexed r i d ge
from north to south and are almost parallel. Topographically, the tertian of the Pannonian
region slopes downward towards large rivers

Climate: Moderatecontinental climate. The effects of the steppe climate of neighboring
Banat are noticeable. Thegi on i s highly affected by fAkoga

Hydrological characteristics: The Danube and its tributaries, the Great Morava and the
Ml av a, with a backwater called ADunavaco an
features of the regn.

Type of land use:Most of the land is arable land, due to which the interest in preserving
agricultural land is significant. Mostly arable land is used primarily for the production of
wheat, vegetable and stone fruit, while soil fertility can be iwvguidoy deep plowing, the use

of fertilizers and erosion protection in inclined terrains.

Vegetation Conditions for vegetation to grow are very favorable, both irliomg areas and

valley and hilly areas. Vegetation types include forest and steppeatiegein lowlying

areas, while hilly areas in the east were once covered by sweet oak and bitter oak trees. Due to
high soil moisture, the areas around watercourses (marshy land, marsh vegetatiaijrate

forest complexes (poplar, willow, common oddgrnbeam, alder, aghee etc.), which are
autochthonous plant species. So far, insufficient attention has been given to the vegetation
preservation so that many habitats have been degraded

Ambient air quality: During 2016air quality controlnearthe ogenpit mines of the Mining
Basin AKolubaraodo was performed by tflom City
January to April) and by the by t ffremApnist i t ut
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to December The measurement was made of thetenhoftotal settleable particlesulfur

oxides (SQ,), suspended particlg®®M10), soot and heavy meta(®b, Cd, Asand Ni), by
processing samples collected in the-omanth period fototal settleable particles, whif [ .
concentrations were measurdry processing 2four air samplesi Kost ol ac A 0O
A Kos tBwl atch er mal emibdiferent harinfal pallgants that cause ambient air
pollution. Harmful pollutants emitted by thermal power plants in the atmosphere inclyde SO
NOy, CO,, CO and fy ash particles. The closer and wider surrounding areas are directly
polluted during the transportation and storage of fuel (lignite). The sulfur dioxide which,
together with nitrogen oxide, causes acid rains, has the greatest negative effects on human
hedth, flora and fauna, as well as on materials (accelerated corrosion). In addition, a certain
amount of particles are emitted from coal dumps, as well as from ash and slag dumps. While
ambient air pollution occurs in the immediate vicinity, the ash digeldairom chimneys can

be dispersed over long distances in dependence of chimney height and weather conditions.
The AMi ddl e Kostolac Islando ash and sl ag di
strong winds often disperse the fly ash particles ogugixcessive ambient air and soil
pollution in the vicinity. Based upon comparison of results of emission measurements with
the maximunmvaluesof the emission (GVI) prescribed by domestic law and EU regulations,

in can be concluded that emissions of,I@Ox, CO and fine particulate matter occasionally
exceed the permitted levels

Water quality: The wused cooling water from the TPP
Mlava and Danube rivers, but they do not cause significant temperature rise. Hydraulic
trarsport of fly ash and slag provides a necessary level of surface and groundwater protection:
overflowing water that leaves the dumps reaches surface water which infiltrates into
groundwater. Groundwater in the surrounding area of fly ash dumps is chaeatteyi

increased mineralization (increased water hardness, higher conteriatéssugtc.) and higher
content of solid substances, l ubricants, oi l
increases concentration of §@alcium, magnesium, iron, zinc, mineral oils and arsenic in
groundwater. Bacteriologically, aerobic mesdighbacteria, as well as coliform bacteria,

have been detected in groundwater, but their number meets the prescribed norms

Soil Quality: The content of natural radionuclide in coal combustion fly ash and slag is
increased relative to its content in a ecoan soil, but does not lead to a significant increase in
internal and external radiation exposure

Locatonofash:The AMi ddl e Kostolac | sl and
ashandslagfrom PP AKostolac A0 and TPP AK

Noise The results of noise measurements revealed that in all measurement points the
permitted ambient noise levels for both daytime and nighttime period were exceeded.

Other impacts: greenhouse gas emission, adverse human health impacts, impacts on
biodiversty, landscape devastation, change in land use, degradation of forest and agricultural
cover, problems with waste dispasal

Combined Heat andPower Plant Novi Sad

Location: in northern, industrial area, on the river bank of B@ube, only 5 km fronthe
city of Novi Sad. Combined Heat arfdower Plant Novi Sad is the largest of the three
Pannoniarcombined heaand poweplants.
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Relief: The city of Novi Sad lies on the river banks of the Danube. The lowland area is
located on the left river bank of theDhube ( Bal ka) , while on the
part of the area |ies on the Frugka gora sl
from 72 meters to 80 meters above the sea level, while from the Srem side, the elevation
ranges fron250 meers to 350 meters above the sea level.

Climate: Climate of the area transfo[ms from moderedatinental to continental. The
domi nant wi ila@southeastAvknd g a v a

Hydrological characteristics: T h e  Ma | canalBlawk ikto the Danube near N&ad. It
is a part of th@®anubeTisaDanube canal and smaller irrigation canal

Geological features. The area is characterized by two different geomorphologic entities:
Frugka Gor a, amouniaisand thetflat duvial plaanrofrtiee Wannaan basin.

The southernmost part of the alluvial plain of the Pannonian basin which has a uniform
geological composition and slightly emphasized relief belongs to the surrounding area of
Novi Sad. The dominating fluvial erosion limited by meander cuttimg the Danube river

bed, as well as aeolian and fluvial sediment accumulation, is a factor of relief pollution.

Ambient air quality: Flue gases containing sulfur dioxide, nitrogen oxide and fine
particulate matteare discharged through 160m high chimivdyp the atmosphere. Emissions
of pollutants in atmosphere in 2DWwere below GVI, while emissions diOx (NO,) were
sometimes above GVI.

Water quality: The largest amount of water in the -TB® Novi Sad is used for the water
cooled surface condensers amtirculating coolingvatersystem, while water is supplied

from the Danube river. The return cooling water, as well as all other wastewaters, after the
purification are discharged into the Danube. The Danube river is classified as 2nd class
watercourseln 2016 he Danube river, upstream and downstream, did not meet the MDK for
the 2nd watercourses, as well as that concentrations of ammonia, inorganic nitrogen and
suspended particulate matter in sewage water.

Noise: Noise measured in the surrounding aséthe Combined Heat arflower Plant Novi
Sad, near t he 8hGveed that th@oise levels Wweeemvithintthe permitted
outdoor ambient noise level in the residential area for both daytime and nighttime period.

Other impacts: waste disposahdverse human health impacts
1.2.2.3.Hydroelectric power plants

Hydroelectric power planttHEPS) inevitably cause environmental impacts. This primarily
includes changes in aquatic ecosystem of reservoirs and riparian ecosystem. These changes
are of pemanent character and require continuous monitoring and protection measures.
Different processes take place in HEPS accumulation reservoirs causing a significant water
quality degradation due to organic matters and waste which are brought in the acoamulati
reservoirs.

42



Report on strategic environmental assessment for the energy sector development strategy of the Republic of Serbia by
2015 with projections until 2030, for the period 202023

el ectric power plantsinhkdPRgl)e: wiHtPHiI m DY lead
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Hydroel ectric power plant fADjerdap 10

Location: It is located 10km downstream from Kladovo, 943 kiléenge from the Danube
mouth at the Black Sea. The hydropower and navigation system "Djerdap 1" is a complex
multi-purpose facility. It is currently the largest hydroelectric facility on the Danlils.
completely symmetrical and designed so that eachtgo@8erbia and Romania) has equal
parts of the main facility available, which they maintain and use according to the agreement
and conventions on construction and exploitatibis a runof-the riverhydropower station.

Relief: Relief of the terrain iscomplex and very diverse, composed of tectonic forms
(mountains and valleys) formed through exogenic procdsgasecabrasion relief, fluvial
denudation plateau, karsts both on the surface and beneath surface, aeolian forms.

Geological features:Almost all rocks were formed during all geologic periods: Paleozoic
crystalline schist, Permian red sandstones, Mesozoic sandstones and dolomites, Paleocene
Neogene sediments, Quaternary deposits of marl and quicksand and plutonic and volcanic
rocks.

Morphological aspects:Main morphological elements include the Djerdap Gorge and lower
and mediurshigh mountains with valleys between them. The gorge is 100 km long and
connects the Pannonian basin with the Pontic basin, intersecting the Carpathirdains.

Climate: A climate boundary zone between steppe climate of Pannonian plain, mederate
continental climate of south edge of Rami an basin (Gumadija) and
|l owl and of VI agka.

Hydrological characteristics: The Danube river,dentified as the Pan European Transport
Corridor 7 is a vital connection between the Western Europe and countries of the Central and
Eastern Europe. The Djerdap Lake was formed after the construction of a 54 m high and 760
m wide dam. The Lake is 140 knmig and 130m deep. It extends between Sip and Ram.

Soil and groundwater: The Danube slovdown caused by building the hydroelectric power
plant resulted in changes in groundwater regime in the riparian area. Groundwater level is
higher, but oscillations igroundwater levels have been mitigated. Drairggtemshave

been builto protect land from ground water discharges.

Water quality: According to basic physicalhemical and biological water quality indicators,

the water quality in the accumulation ressrs meets the prescribed quality for the 2nd class
watercourses. Out of hazardous matters, the higher concentrations of phenol matters and
mineral oil in water have been occasionally registered, which can be associated with the fact
that the Danube is enof the largest transportation routes. The content of other hazardous
substances and materials in water is within the permitted limit for the 2nd class watercourses
(heavy metals, polychlorinated biphenyls, polynuclear arorhgticocarbons, radionuclide)

Floating debris: The existing level of urbanization and the development of industry and

utility infrastructure resulted in occurrence of a great number of different concentrated and
dispersed pollutants upstream from the hydroelectric power plant. \Baditts from a great
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number of illegal dumps located at banks of accumulation reservoir, as well -psinfced
wastes and used water ,generate a large amounts of floating solid waste upstreéme from
hydropower plant causingroblems in its operationsawell as in operation of its ancillary
facilities.

Noise:So far, noise measurements have not been
Djerdapo (Power Pl ants Djerdap Limited Liab
plants are dislocateddm settlements and, as such, they are not factors of environmental risk

from this aspect.

Waste: Municipal solid and floating wastes collected from water surface and waste trap
grilles in front of hydreaggregates at the entrance of facilities of hyléaiec power plants is
transported to the landfill built near Davidovac on regular basis. The landfill was built in
accordance with current regulations.

Wastewater: Approximately 100 million m3 of technical water and 20.000 m3 of wastewater

is dischargedrom HPPfiDjerdap D per year. Technical water mostly includes a cooling
water used for turbine cooling and, as such, it is discharged in the Danube. The cooling water
contains small amounts of @dnging within the allowed limits

Hazardous matters: In the HPPA Dj er d @hpre dred 12 transformers filled with
transformer oil which containBCBs. Other hazardous matters include turbmghydraulic

oils which are stored in central storage facility. The oil service unit contains 16 reservoirs per
30m3 d oil. The HPPA D e r disega rdadively small number of chemicals which may be
considered dangerous.

Other impacts: geological stability, impact on flora and fauna due to changes in water level,
impact of locally higher relative humidity of the aimpacts on water quality (depending on

how long harmful substances stay in water, as well as on their quantity), erosion downstream
along river banks due to fluctuations in river water level

Hydroel ectric power plant fADjerdap 20

Location: A developed aa which extends 80 kilometers downstream from WPPj er d a p
1 0The HPPA D e r dsatlpe sekcand joint venture between Serbia and Romania on the
Danube. It was built at rivdem 863upstream from the Danube river mouth at the Black Sea,

at KusjakOstrovulMare profile. This system is a complex and multipurpose hiettbnical

facility. It consists of a main hydroelectric power plant, two additional hydroelectric power
plants, two spillway dams, two water locks, and two switchgears. One of each two ntentione
hydropower plants belongs to Serbia and Romania respectively. Considering that-Serbian
Romanian border is between the two hydroelectric power plants, each side maintains and
exploits its part of the system without being disturbed. These areof4tine

river hydroelectric power plants.

Relief: The relief is complex and very diverse, represented by tectonic .fdimesrelief was
formed through exogenic processqsalecabrasion relief, fluvialdenudation plateau, karsts
found bothon the surface and beneath it, aeolian forms.

Geological features:Almost all rocks were formed during all geologic periods: Paleozoic
crystalline schist, Permian red sandstones, Mesozoic sandstones and dolomites, Paleocene
Neogene sediments, Quaterndgposits of marl and quicksand

44



Report on strategic environmental assessment for the energy sector development strategy of the Republic of Serbia by
2015 with projections until 2030, for the period 202023

Morphological relief forms: The main morphological elements of the relrefludealluvial
relief forms of the Danube River, as well as the elements of the Pannonian acdBsints

Climate: A climate boundary zone between steppe climate ohdtaan plain, moderate
continental climate of south edge Bannonianb asi n ( Gumadi ja regi on)
climate of Il.owland of VI agka

Hydrological characteristics: The Danube river as Pan European Transport Corridor 7 is a
vital connection betweewesternEurope and countries of Central and Eastern Europe.

Suspended debrisAt all measured profileshé content of suspended particulate matters in

the accumul ation reservoir of the HPP ADjer
concentrations of suspended particulate matters was recorded along the watercourse during
April, while valuesmeasured idune and September were low and uniform along the entire
watercourse.

Floating debris: Problem of floating debris is particularly pronounced in the period of high

water levels when a great amount of wood waste, plastic package waste, and other floating
wastes originating from different sources of pollution upstream of hydroelectric power plant
accumulateon water trap grilles in front of aggregates. These wastes are collected by special
lifting equipmenti thesec al | ed MAsweeper s o,trialdamdfill of theeHPR por t e
ADj erdap 20.

Water quality: According to all basic physicahemical and biological indicators of water
quality, water in the accumulation reservofrthe HPPA D e r dhelgngs 20prescribed
water quality for the 2nd class. &twater quality in the accumulation reservoir is a direct
result of the quality of water which inflows in the reservoir.

Wastewater: Sources of wastewater from the main hydroelectric power plant and HPP

i Dj er dhelyde vater from sanitary blocks angoting systems of aggregates and btock
transfor mers. The quality of wastewater fro
basis. All prescribed water quality indicators are monitored according the Regulation of Water
Classificationf (thiltOd f Rep alh | 6E201R)t OC8nsidebng that, No .
all technical and sanitary waters are discharged into the Danube in the same place, cumulative
impact of wastewater and technical water is monitored

Hazardous matters: In the HPPA D e r d lygraul2 @and technical oils are used for
auxiliary technological equipment of aggregates, while spare amounts of these oils, as well as
transformer oil, are stored in the central storage facility. Oils used in théibjerRlap 2 are

PCB free.

Waste: Wastes are collected in places at which theygenerated and then transported to the

plateau in front of the central storage facility in Kursjak, which is located within the HPP

ADj erdap 20. Hazardous waste is stored in tl
Kusjak. The storage fadi and its surrounding area is arranged in accordaniteouirent

regulations. In theHPPsfDjerdam, there is an ongoing process of introducing the waste
management (sorting, classification in places of waste generation and processing for further
treatmat). Oil purification is carried out in purification facility within the main hydroelectric

power plant. The purified oil is reused so long as it has satisfactory characteristics, while oil
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sludge is collected and disposed of in storage facility for hamardvaste from which it is
delivered to institutions which are authorized for further waste treatment

Noise: So far, noise measurements in surrounding areas of electric power plants within the
AHPPs Djerdapin have not b evwenplactsaaredislecated froenc a u s e
settlements and, as such they are not factors of environmental risk.

Other impacts:
0 Microclimate change in the accumulation reservoir area within theitHPH er dap 20
due to large amount of water;
U Difficult recreational useof reservoir banks due to watlewel fluctuations of
reservoir;
Disturbed regimes cfurface waters;
Groundwater level rise in the entire stretch;
Potential landslides;
Great daily watetevel oscillations of the Danube river;
Fish migration.

[ et enHiN antEN et e

Hydroeledric power plant fiPiroto

Location: It is located in the territory of southeastern Serbia, betwleenown of Pirot and
SerbiamBul gari an border. The hydroelectric powet
the profile of the fAZavoj o dam.

It is a hydroelectric power plant with accumulation reservoir

Relief: The mountains were formed duringetAlpine orogeny. They constitute the western

part of t he Bal kani des directed paral |l el t
Carpathians and create an asttape mountain belt. The mountains include the Suva Planina

mountai n, Svr | jangkand nRountaims of eOzren,o Demiddy pi gni c a,
Tresi baba, and Belava. The Pirot valley is a

Geological features:Mesozoic rocks. The type of rocks include different colors sandstones
and conglomerate. Limestone and Dolomite limestone coverrg leege area, while
alevrolites and sandstone shale are imbedded in carbonate rocks. The belt close to the river is
composed of eluviadlelluvial materials. Concerning the geological rock formation, the terrain

is composed of almost always mixed rocksthed they often form a flysch.

Climate: Climate of valleys and mountain climate, more continental than moderate
continental climate. Small amounts of precipitation.

Hydrological characteristics: Due to scarce precipitation, mountains aften dry, without

water sources and streams of greater |Importa
river are major rivers in the region in whi
sources and power ful Wardvieefi posverful watee sourde bfithe | u | k @
Moravica) are found at foothills (a water so

Planina mountain).
Vegetation: Considering that it is a mountain area, forest cover is insufficient from the aspect

of soil protection against erosion. A great part of the land area is covered by forests which are
degraded and with undetsh which do not offer sufficient soil protection against erosion.
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Waste: In the HPP fiPirotd, according to amounts of waste, only somgpes of waste are
separated in an organized way, while other types of wastehamardous waste, are disposed

of on municipal solid waste landfill. The waste is, depending on its type, collected at three
locations. Waste oils and liquids are collectedl stored in the storage facility for oil and
mazut before being delivered to companies which are authorized for waste treatment.

Wastewater: The HPPfiPiroto discharges approximately 200 m3 of sanitary wastewater per
year into the Pirot sewerage systddepending on duration of hydiaggregate operation, an
average of approximately 330,000 m?3 of technical water is discharged per year. Technical
water mostly includes a cooling water which is used for cooling the generators and hydro
aggregate bearings arak such, it is discharged into a drainage canal. Due to higher pressure
in the cooling water system, it is not very likely that more significant amounts of oil will get
into water. Smaller amounts of technical water, approximately 10,000 ms3, is actually a
drainage water which is collected on the hydroelectric power plant and pumped into the
drainage canal.

Hazardous matters: There are 2 larger transformers (45 MVA) and 6 smaller onesi(100
1000 kVA) in the hydropower plant. Transformer oil is PCB frethe® hazardous matters
include hydraulic and turbine oils which are stored in the storage facility. The oil is tested on
regular basis, while the turbine oil is dried and filtered every year during the overhaul of the
hydropower plant.

Other impacts:

U Changes in flow regime (reduction) tieVi sol i ca and Temgtica ri
downstream from the dam to the confluence
0O Changes in flow regime (increase) of the

the location where wastewater from drainage canal of hydrapohaet is discharged
into the river;

i Micro-cl i mate change in the zone of AZavoj o
U Difficult recreational use of reservoir banks due to wédeel fluctuations of
reservoir.

Hydroel ectric power plant AVI asinabo

Location: Four accumlation hydroelectric power plants are gradually positioned from the
Vlasina river to the town of fviladali Vr2bpg Malna Th
30, i V r 40 and PAPfiLisinad (Pump Accumulation Plant). Water from the Vlasina Lake

which was created as a result of building an earth dam on the Vlasina riwesl] as water

from the BitvrlLe village watershed and the F
through tunnels to these hydroelectric power plants. Within the Vlasina HPPs system,
consisting of mountain river spacctmulatibneplanBo gi c a
(PAP) fiLisinad was built to pump, when necessary, the water from the Lisin Lake into the
Vlasina Lake (which is a main accumulation reservoir for iitflasina HPP& system). It

belongs to the type of hydroelectric power plants witluaedation reservoir.

Relief: The relief is composed of deep narrow valleys with steep sides and old mountain

rocks with erosion surfaces. The relief is also made up of numerous low and riglum
mountains.
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Geological features:The old rocks (gneiss, amite), extrusive igneous rocks (andesite) are
frequently found, while limestone is rarely found in the area

Climate: Climate is of submountain type with cool summers and cold winters. In spite of the
great height of the area, precipitation amountdcawve

Hydrological characteristics: VI asi na Lake, the Vlasina, Vrl a
north, while the Plinja and Bogilka reka riyv

Waste: Temporary, partially arranged waste dump is near the central workshop on the HPP
AVrl o 30. Ha z ar d o ersandwuabiné eils aenstbred im then stofager umt
which meets legal requirements.

Waste water: An average amount d8.5x106 m3 of wastewater originating from cooling
systems, as well as approximately 60x10% m?3 of sanitary wastewater per year is discharge
from the AVIasina HPPsoO. This wastewater i S
without prior treatment.

Waste matters: In the fiVlasina HPP§, there are 18 transformers containing2% t of
transformer oil each and 15 smaller transformers cantaid4 0,8 t of transformer oil each.

I n the HPP AVrlo 30, there is a central stor
are stored. Withirall HPPs, there are auxiliary storage units for storing certain amounts of
technical oil. Technicabil regeneration is carried out occasionally, while a certain amount of

waste oil is later sold to authorized companies.

Groundwater: Six accumulation reservoirs are conceived so as to prevent adverse
environmental impact of groundwater occurring undher influence of reservoirs, except in
case of landslides which occur on accumulation reservoirs of Lisina an@\HIBR20.

Other impacts: The very concept of the Vlasina system, implying the use of water from
natural waterways, redistribution of wateorfr river basins and, above all else, the building
of 6 accumulation reservoirs, 4 hydroelectric power plants and 1 pumping plant with all
associated infrastructure in an area of 520 knw®lvessignificant effects of the system on
the environment.

Hydro electric power plant on the Drina river

Location of ina eB afiperdBajinBaa | B aup-of-theriver hydroelectric

power plantt n P e r u ilasges hydmpoweh mant built on the Drina river. A concrete

dam 90 meters high and 460 meters la@ag built across the Drina river. The lake (reservoir)
extends to a |l ength of 52 kilometers towards

Location RHKPMBagBage reversible hydropower pl
hydropower plant with accumulation reservdihe upper part of the reservoir is located in

the valley of the Beli Rzav river, while the lower part of the reservoir includes a lake of the
existing HPP fABajina Bagtao. I't i s a reversi

Location HPP Zvornik: It was built at river kn®3 from confluence of the rivers Drina and
Sava. It is a rwoff-the-river hydropower plant.
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Relief: The relief is composed of narrow valleys with steep sides and old mountaiwittks
erosion surfaces, as well as numerous low and mebdiginmountains Almost all genetic
relief types (except for aeolian) are represented: tectonic, filemoidation, paleabrasive,
paleavolcanig karsts, rarely glacial type. Mountainous relief dominates.

Geological features Slate, serpentinites, limestone, igneoosks (moreextrusive than
intrusive rocks), lake sediments. Impermeable rocks dominate, but there is also limestone.

Climate: Moderatecontinental climate, with higher relative humidity of the air after the
creation of artifi cihaal |l akes in Perulac and

Hydrological characteristics: The Drina river with tributaries, the small Pilica river, the
Ral a, and the Rogal il rivers. An artificial
river.

Other impacts. geological stability, impacts on flora@ fauna due to changes in water level,
local increase in relative humidity, impacts on water quality, downstchamges
in bankerosion rateslue to fluctuations in water level.

Hydroelectric power plants on the Lim river

Location of t héeocate® & thé Biin sverrbétweeandthe towns of Prijepolje
and Priboj. It is a hydroelectric power plant with accumulation reservoir.

Locati on Pot p &B ®catdd on the Lim river near Pribojska Banja spa. It is a
run-of-the-river hydroelectric power plant.

Location of the TH&dam and bykroetectriB powet plant "Kokin Brod"
were built on the Uvac river. After the constructiointhe dam, the 28 km longlatar Lake

was created containing 250 million cubic meters of water. It is a hydroelectric power plant
with accumulation reservoir.

Locati on t he: TheRJWac fivervweas dammed for the needs of building a
hydroelectric pwer plant, thus creating the Uvac (Sjenica) Lake. It is a hydroelectric power
plant with accumulation reservoir.

Relief: The relief is dissected by narrow valleys with steep sides, as well as by gorges.
Mediumhigh and high mountain area with valleys.l Aenetic relief types, except for
Aeolian, are found in the region

U tectonici mountains (Tara, Zlatibor, Golija and Rogozna), valleys (Novopazar and
Sjenica valleysand secondary valleys: Ivanjica, Arilje, Tutin, Priboj and Prijepolje

valleys);
U fluvial-denudatiori composite valleys of the Lim and the Golijska Moravica, as well
as narrow valleys with steep sides of th
U karstsi Pegter Field, Kogtam FTebidl, 6 UgRaet mdla
Stopilds caves;

U glacial reliefi on Golija mountain.
Geological features:The terrain is of different composition, from Paleozoic shale to lake and
Quaternary sediments. There are slate, limestone, serpentine minerals, igneousidocks a
sediments.
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Climate: More subalpine than moderateontinental (in the north) climate.

Hydrological characteristics: The Lim river is the most wateich tributary of the Drina

river. The Lim formed a composite valley. Upstream of the Lim, there iartiicial lake
(Potpel Lake) 10km far from the town of Prib
thus creating the Zlatar Lake. The Uvac river is the greatest tributary of the Lim flowing from

the eastern part of the Drina river basin. Many mountain streams tvatdibwn the
southeastern slopes of the Ozren mountain join and form the Lim river. The total area to the
Uvac river basin is 1,344m?, while median elevation is 1,300 meters above seal level. The

river is 115 km long with height difference of 657 metéefhe Uvac river has a large
hydropower potential. The most significant hydrographic objects in the region also include:
river Ragka (60km), Golijska Moravica and Rz

Other impacts: disturbed natural regime of surface water, potential landslides, geallogic
stability, impacts on flora and fauna due to changes in water level, local increase in relative
humidity of the air, impacts on water quality (depending on how long the harmful substances
stay in water and on their quantity), fish migration.

Hydroelecr i ¢ power plant AEl ektromoravao

Location of IHPPathedd | am 0t he West Morava river
Kabl ar Gorge near Ov| ar Banja spa.
It is a runof-theriver hydroelectric power plant.

Locati on of HPLPo ciaMeeldu vartgKdleabeSorgevexita r s k o
It is a wn-of-the-river hydroelectric power plant.

Relie. Not i ceabl e missives of Ovl ar and Kabl ar
flows between these two mountains has cut a huge gorge.

Geological featuresKablar mountain is composed serpentine minels, limestone, diabase
and hornstone, while Neogene sediments are found in valleys.

Hydrological characteristics: The Morava together with the West Morava river is the largest

river in Serbia. The Great Morava river is 185 km long, while together wittWist Morava,

it is 493 km long. The Great Morava river flows through the most fertile agricultural and most
densely populated region of Central Serbia called Pomoravlje (the Morava River Valley). The

We s t Morava fl ows i n di rescfiom the weptaa the das, | t o
separating Gumadija region from southern par
power plantd AiMe L u vwandlfiOe | a r o, Wweaernbpilain one of the most beautiful parts

of Central Serbia where the rivertha f | ows bet ween Ov/| ar and Kal
huge gorge.

Climate: Moderatecontinental climate. There are great microclimate differences between
towns and surrounding mountains, while moving west, the climate becomes colder.

Other impacts: impads on infrastructure, disturbed natural regime of surface water, potential

landslides, geological stability, impacts on flora and fauna, local increase in relative humidity
of the air, impacts on water quality, fish migration.
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1.2.2.4.0il and gas deposit
Large oil and gas deposits have been discovered in the territory of Autonomous Province of

Vojvodina within the Pamonian basin. Altogether 222 hydrocarbon deposits in 88 fields were
found at the depths ranging from 300 to 3600 meters. The larger de@siound in Banat

regi on: Mokrin, Ki ki nda, El emir, Boka, Jano
regi on, I n Kel ebija, Vel ebi t, and Pal il

Underground natur al gas deposits include: M
Pl andi ¢at eGr edeal,i KTi | va (Banat), and Srbobran (

Potential oil and natural gas deposits have been located in the West Morava river valley
bet ween the towns of Lalak and Kraljevo, thi
surrounding area ot he Ti mok rPontice vasin), W | tree gQetaka depression.
According to the volume of technicaltgcoverabl®il and on the basis of the world
classification of reserves, the greatest number of discovered deposits belong to the group of
marginal deosits, while there is also a smaller number of small and medium deposits.
According to available data from 2010, the remaining balance reserves of crude oil in the
Republic of Serbia were 10.14 million tons, and 4.23 bilisrof natural gas

The most gnificant environmental impacts of exploitation of oil and natural gas resources
are associated with oil drilling (drilling fluid from oil and gas drilling operations), crude oil
storage and transportation. The issue of bentonite drilling fluid has égelated byhe Law

on Mining and GeologicaExplorations( A Of f i ci al Gazette of t he
102/15).

Water pollution: The formation water occupies a dominant position in the process of
exploration and production of oil and natural gas tsyquantity, as a waste which always
accompanies oil and natural gas production processes. Ba#iegl latest availabldata from

2004, 1,473,000n3 of formation water in the oil and natural gas production was produced.

The producedormation water is rajectedthrough55 boreholes into the formations from

which it was withdrawn. The water in refineries is used for steam generation, cooling systems,

fire protection systems, etc. The water taken out of watercourses is used and processed in
water treatmentplants where untreated water is chemically treated. All atmospheric
wastewater in Pan|levo refinery passes thoug
discharged into the water recipient, while oily water, after primary treatment, is transported to
secondary water processing unit for chemical and biological treatment in the HIP
APetrohemijad and then discharged into the w

Concentration of hydrocarbon in hit water bearing layers: During the exploration and
borehole drilling, casting (sels pipes) is inserted into boreholes to provide their technical
safety and prevent communication between the hit layers. In this way, the contamination of
water bearing layers saturated with oil or hydrocarbons is prevented

Concentration of hydrocarbons in hit surface water basins:The groundwater is protected

by technically equipping a boreholgéonsidering that operations to extract oil and natural gas
involve drilling boreholes, as well as the collecting systems, the accident situations causing
the pollution of surface water may occur. Over the past fifty years of oil and gas production in
AP Vojvodina, there has been sporadic water pollution cases, but the effects on the
environment have not been great
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Drilling waste management Temporary disposdechniques are currently used for disposing

of drilling wastes generated in the process of drilling for oil and gas, but technical
documentation is under preparation which will ensure that drilling waste, in accordance with
principles of waste managememiill be permanently disposed of by injecting the drilling
waste deep underground into a geological formatBmnfar, the amount of disposed drilling
wastes, i.e. temporarily disposed drilling wastes, is estimated at approxirG@f€p0 m3

with a predit¢ion that, in future, another ext7@00 m?3 of drilling wastes will be disposed of

per year Refineries are also generators of waste. Waste comes from technological processes
used in the production, as well as from other activities carried out withineref. In
Pan|levo refinery, a certain amount of wast
hazardous waste, are temporarily stored in boxes that are classified according to the type of
waste matter which is stored in them. Hazardous waste whichtexdsand designated is
stored in a separate box. @é&sed mudrom api mud separators, tanks and pipelines, is
disposed of in two sedimentation basins (the old and new one) in the refinery and continually
processed until the state of inertia is reachedguthe method of sodification by authorized
organization

The total amount of the generated and disposed wastédrilling fluid wastes in particular):
Approximately 7,000m3 of drilling fluids are used per year. Drilling fluidstored for
temporary usewhile the permanent dumpiis New Milog e v 0

Air quality: The flare stack system in the refinery is, in normal conditions of plant operation,
intended to maintain operating pressure in processing equipment by letting hydrocarlson gase
through pressure regulators, while under accident conditions, its role is to protect pressure
vessels and columns against too high pressures through safety valves and provide safe
removal ofhydrocarbon gases. Furthermore, the flare stack system al&s $er occasional
draining of processing equipment for the purpose of repairing the equipment under pressure
and for partially or completely stopping the operation. All gas which gets into this unit is
burned with flare stacks. After the gas recovery imitvhich gases are compressed and
washed out is put in operation, the recovered gasses return into fuel gas system, thus
providing the minimum amount of gas burned on flare stack. Waste flow from the flare stack
system include combustion byproducts: C@xSNOx; unburned hydrocarbons, and solid
particles.

Loss of agricultural/forest land: Exploration and production of oil and natural gas are for
the most part carried out in AP Vojvodina which is a lowland agricultural land, so that in the
phase of expla@tion and drilling the exploration boreholes, three hectares of agricultural land
are occupied. Ithe results areegative, the borehole is liquidated and land prepared for
crops. If results are positive, the area of min. 10 m x 10 m is used for difiknigoreholes.
Considering that exploration is carried out in AP Vojvodina where forests do not occupy
significant area, forests are not endangered in the phase of exploration and drilling of
exploration boreholes. Concerning canals and watercourses, vehehplenty in AP
Vojvodina, locations for boreholes and collection systems are dislocated to prevent water
pollution.

Water quality: Regarding the canals and watercourses AP Vojvodina abounds in, the
locations for drilling and collecting systems are nowe order to prevent their endangering
and pollution.

Impacts on protected areas and flora specie€xplorations for oil and natural gas have
been carried out in a part of Deliblatska pe
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The exploratiorfor natural gas, which is about to be completed, is carried out in the Tilva
field where there are still two boreholes, while other boreholes have been preserved. In the
protection of strictly protected areas and species, a great problem lies in thacexiste
reserve pits in vicinity of oil well boreholes. In most cases, the works on borehole
construction and exploitation occur prior to the remediation of sites (temporary eifilidg
andsolid waste disposaites) after the completion of exploitatiof the existing boreholes.
Scattered drilling fluids remain in depressions nearby arable fields posing a threat to people
and animals (wild animals in such areas suffer the most). The groundwater and soil quality of
surrounding land is threatened the maedtich directly contaminates the existing vegetations.
Exampl e: A Me | e-cordensalzudéposk which lgsails the vicinity of the Banja
Rusanda spa

1.2.3 Considered issues and problems of the nature and environmental protection in the Plan
andreasons for omitting certain issues from the SEA

Criteria for the identification of possible significant effectsptdns and programs on the
environment are contained in Annex | of the Law on Strategic Environmental Impact
Assessment. These criteria afeased on: characteristics of the plan/program and
characteristics of environmental impabt this specific case, in addition to the mentioned
criteria, the identification of problems in environmental protection in the area under direct
influence of energyacilities and activitiess of special importance, as well as the analysis of
possible effects of the mentioned activities on environmental quality, and in particular on

Quality of basic environmental factors: air, water, soil;
Natural values (partidarly the protected natural resources);
Cultural and historic heritage;

Waste generation and treatment;

Human health;

Social development;

Economic development;

Natural resources.

coocooocc

Based on the analysis of the Draft Prograhe possible environmentamnplications of
mining sector, thermal power plants and hydroelectric power plante been considered
because the mentioned activities imply dominant environmental impact of energy sector.
Although the focus will be placed on these activities and fesliall strategic guidelines set
forth in the Strategy have been analyzed from environmental and-emmomic aspects,

also including(positive and adverse) impacts of thecatledi g r e erenéwalder energy
(wind farms, small hydropowgrants, etg.

The Strategic Environmental Assessment Report can explain why certain issues related to
environmental protection have not been appropriate for consideration. In this specific case,
this refers to the absence of a more detailed environmental impassrass¢ for individual
projects and activities in the energy sector at the level of technical and technological analysis,
taking into account that an appropriate level of detail of such analysis has not been reached in
the Program. However, it will be paske to reach the required level of detail in developing
projects at the level of making the planning, project and technical documentation for each
planned energy facility. In this context, the strategic assessment will be predominantly based
on the asseswent of trend$n the environment resulting from individual activities in the field

of energyand listed priority activities or from interactions with several activities in the field

of energy (cumulative and synergistic impacts).
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1.2.4 Alternative solubns

The Draft Prograndid not consider alternative solutions for each field. That is why there is
no basis for evaluating alternative solutiavighin the SEA. On the other handhe Program
represents the elaboration of the Energy Sector Developmate@tifor whichlie Report on
StrategicEnvironmentalAssessmentvas made, encompassing the following alternatives

0 Alternative Air ef erence scenar i B4 \ihighdynomesass as
represents th8aU scenario of the Strategy itself, bile processwhich, apart from
beingopposedo the previous Strategy, is alspposedo the regulations in the area
of environmental protection and internationaliydertaken obligationsvhich makes
unsustainable and

U Alternative BT scenario withthe implementation of energgfficiency measures
(hereinafter referred to &g [0).

Summarizing the assessment of effects of alternative solutions within the SEA, the following
was concluded:

U Alternative AT r ef erence scenar iioBal) isthasediupom she as
continuation of the current practice in energy consumptidrich also implies an
increased need for energy resources, i.e. an increased production for the same amount
of required energyThis leads to more serious implications for basic environmental
factors, but also for socieconomic development in the Repubbf Serbia. The
alternative does not exclude the realization of sectoral priorities (significant projects)
which have significant positive effects on environmental quality, but certainly
diminishes their importance, which directly affects dynamics oitigegrends in the
area, the environment and seeiconomic aspect of development in the Republic of
Serbia

U Alternative BT scenario withthe implementation of energsfficiency measures has
been correcteth relation to the alternative A, because it lrep the implementation
of a series of measures aimed at reducing the final energy consumption in accordance
with obligations under the Energy Community Trettg Directive 2006/32/EC on
energyenduse efficiency and energgrvices. These measures|wikevitably lead
to a reduction in electricity consumption and positive effects on environmental quality
and socieeconomic development in the Republic of Serbia

Based on the above, it can be easily concludedAhatnative B of the Strategy is much
more favorable thaAlternativeA from the aspect of sustainability.

1.2.5.Prior consultations with authorities and organizations concerned

In the preparatory phase for the proposed Progesri the SEA consultations were
conducted withrelevant sectorwithin the Ministry of Mining and Energgf the Republiof

Serbia with other relevant enterprises operating in the energy sector: Public Enterprise EPS,
EMS ad., NIS a.d., Public Enterprise Srbijagas, Public Enterprise TransamadtAERS, as

well as wth NGOs:Association of Young Researchers Bor, Belgrade Open School, Belgrade,
and CEKOR, Centre for Ecology and Sustainable DevelopmeBubotica These
consultationsopinionswere taken into consideration when formulating the fieat of the
Program.
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2. GENERAL AND SPECIAL OBJECTIVES OF THE STRATEGIC
ENVIRONMENTAL ASSESSMENT AND SELECTION O F INDICATORS

2.1General andspecial objectives

Pursuant to Article 14 of the Law on Strategic Environmental Impact Assessment, general
ard special objectives of the strategic environmental assessment have been set based on
requirements and objectives related to environmental protection in other plans and programs,
environmental protection objectives set at national and international leglésited data on

the state of the environment and significant issues, problems and proposals related to
environmental protection in plans or programs.

The general SEA objectives have been set based on requirements and objectives related to
environmenthprotection in other plans and programs, environmental protection objectives
set at the national level and objectives of relevant sectoral documents related to
environmental protectionBased on requirements and objectives related to environmental
protecton set in plans and strategies, the general SEA objectives have been set, and they
predominantly relate to the following fields of the environmepttotection of basic
environmental factors and sustainable use of natural resources, as well as impronement
waste management and rational use of mineral and energy resources aimed at reducing the
pollution and pressure caused by human activities in threatened areas, then biodiversity
conservation, landscape enhancement and protection of cultural and tistid&ge, as well

as population, human health and sesomnomic development and strengthening of
institutional capacities for environmental protection

Specific SEA objectives have been set in certain fields of environmental protection in order
to achiee general objectivesSpecial SEA objectives are concrete, partially qualified
statements in form of guidelines and actions for the implementation of ch&pge#fic SEA
objectives are primarily a methodological measure through which the effects abtrar®

on the environment are identified and check€dey have to provide a clear picture on
important effects of plans/programs on the environment to deaisading authorities, on

the basis of which it is possible to make decisions which associatedemiironmental
protection and achievement of basic objectives of sustainable develo@penific SEA
objectives are the basis for evaluating strategic environmental impacts of the P{bgbden

2.1.).

2.2.Selection of indicators

The indicators witm the SEA have been selected from the set of UN indicaibrs
sustainable developmeint accordance with the Instruction issued by the Ministry of Science

and Environmental Protection in February 2007 and the Regulation on the National List of
Environrmenta | ndi cators (AOfficial GazetTheseof t he
of indicators is based upon the concept of caffectresponselndicators of cause denote

human activities, processes and relationships affecting the environment, irsdafagdiects

denote the state of the environment, while indicators of response define strategic options and

ot her responses ai med at c¢ han.ghisrsef ofindicatars e q u e n
fully reflects the principles and objectives sustaimble developmentThe selection of

indicators listed in Tabl@.1.is in accordance with the planned activities in the field of the
Program realization and will serve for evaluatihgplanrnng solutions.
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Table 2.1.Selection of general and specific SBBjectives and selection of relevant indicators for environmental receptors

- Particle emissions,nal SQ andNOx emissions
- Frequency of exceeding the daily limit values
AIR AND CLIMATE o o . for s0ot,SG, andNO, - )
CHANGE Reducing air pollution levels |- Reducingair pollutant emissions - Changes in greenhouse gas emissions, primg
in CO, N,O, CH,, SR, HFC,PFC(%)
- Projection of greenhouse gas emissions
- Increase of RES share in energydnce (%)
) - BOC and COC in watercourses affected by
(1) Reducing surfacandgroundwater energy facilities and activities
Protection and conservation of| pollution to the level that will not affect their | - Temperature changes in watercourses
WATER surface and groundwater |quality - Changes in water regimes
quality (2) Mitigating negative effects of energy - Changes in water quality clag)
facilities on hydrological regimes - Reused and recycled water as a result of eng
sector activitiesrfd)
- Changes irforest cover (%)
- Changes iragricultural land area (%)
SOIL Protection and sustainable use| - Protection of agricultural and forestry land | - Share of degraded arearsd landslideas a
of forest and agricultural land | - Reducingsoil degradation and erosion result of activities in the field of energy (%)
- Land area threatened by soil erosion process
(ha)
- Share of recultivated areas in the overall area
of degraded regions (%)
Landscape, natural values, | - Landscape protection - Number of energy facilities that may cause
NATURAL VALUES biodiversity and geodiversity | - Protection dnatural values and areas landscape changes
protection, conservation and | - Biodiversity and geodiversity conservatibn | - The surface &a ofall protected natural areas
enhancements avoid irreversible losses that may be affected by energy sector activities
- Number of endangered flora and fauna speci
that may be affected by energy sector activitieg
- Number and importance pfotected
CULTURAL AND Preservation of protected - Cultural properties protection, preservation immoveable cultural properti¢sat may be
HISTORIC HERITAGE cultural heritage of historic properties and archeological sitg affected by energy sector development
activities
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- Total annual amount of waste generated in
WASTE Sustainable waste - Improving waste utilization, treatment and | energy sector (t)
managemaet disposal - % of total amount of waste subject teuse,
recycling and treatment
- Frequency of respiratory diseases (%) close t
energy facilities (thermal power plants and
POPULATION Population health _ Reducing negtive effects of energy industr| C2PERPit mines) . .
. - Frequency of diseases which can be associat
HEALTH Improvement on human health with activities in the field of energy
- Number @ people affected by noise generated
by energy facilities
- Improvement of energy efficiency in residenti
- Better quality of life buildings (%) _
SOCIAL Social cohesion - Preservation of population density in rural | - gﬁgberrg:;? inBbitants employed in
DEVELOPMENT areas gyproj .
- Number of households displaced as a result
activities in the energy sector
INSTITUTIONAL ?;re;C?:h?grlr;%]:/?rs;g%f:gl Improve environmental protection and - Number of measuring points in monitoring
DEVELOPMENT pacity : managemet and control services system
protection
. . - % of people employeih the energy sector with
- Encouraging economic development salary above the average salary in the Repul
- Promote local employment of Serbia
ECONOMIC Encouraging economic - Reducing dependency on sources of impol - Redtljcti?n in nhumbﬁr of unemployed people 4
DEVELOPMENT development energy _ result ofgrowth in the enengsector
- Reducing tansboundary negative employmen{(%) _
environmental impacts caused by energy - Number ofenvironmental protection programsg
facilities for energy sector development
- Amounts of emitted pollutants in the air (t/yea
- Rational use of nonrenewable energy sour|{ - Final energy consumption per capita
: and increasing the use of renewable energy| - Share of renewable energy sources in total
NATURAL RESOURCES | Rational use of nonrenewable| i, oo energy use
resources . - . -
- Improving energy efficiency - Improvementsn energy efficiency
- Introducing cleaner technologies (% of reducion in energy use)
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Table 2.2.Designation of SEA special objectives

No. SEA Objectives

1. Reducing harmful air emissions prescribed values

5 Redgcing surface and groundwater pollution to the level that will not effect
quality

3. Mitigating negative effects of energy facilities on hydrological regime

4. Protection of forest and agricultural land

5. Reducing soil degradation and erosion

6. Landscape protection

7. Protection of natural vales and areas

8. Biodiversity conservatioin avoi irreversible losses

9, Cultural h('aritag.e protection, preservation of historic properties and
archeological sites

10. | Improving waste utilization, treatment and disposal

11. | Reducing negative effects of energy industry on human health

12. | Better quéty of life of people

13. | Preservation of population density in rural areas

Improvements irthe organizational unitor environmental protectign

Lo monitoring and control

15. | Encouraging economic development

16. | Promoting local employment

17. | Redwing dependency on sources of imported energy

Reducing transboundary negative environmental impacts caused by energ

18. facilities

Rational use of nonrenewable energy sources and increasing the use of

19.
renewable energy sources

20. | Improving energy #iciency

21. | Introducing cleaner technologies

The evaluation was carried out for each individual sector of the Program for each field of the
Program (in multicriteria evaluation and identification of strategically significant impacts) in
relation to pecific SEA objectives shown in Table 2.2.
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3. ENVIRONMENTAL IMPACT ASSESSMENT

Pursuant to Art.15 of the Law on Strategic Environmental Impact Assessment, the assessment
of possible effects of plans and programs on the environment shall contain thanfpllo
elements

u  Overview of the assessed impacts of alternative solutions of plans and programs that
are favorable from the aspect of environmental protection, with the description of
measures aimed at preventing and limiting the adverse effects or ingréhe
positive effects on the environment;

u  The comparison of alternative solutions and an overview of reasons for selection of the
most favorable alternative soluti¢as set forth in Item.2.4.0f the SEA,;

u  The overview of the assessed impactslahp and programs on the environment with
the description of measures aimed at preventing and limiting the adverse or increasing
the positive effects on the environment;

u  The way in which the environmental factors have been taken into consideration in the
environmental impact assessment, including the data on: air; water; soil; climate;
ionizing and noronizing radiation; noise and vibrations; flora and fauna; habitats and
biodiversity; protected natural resources; population; human health; cities and other
settlements; cultural and historic heritage; infrastructure, industrial and other
structures; or other mamade values;

u  The ways in which the following impact characteristics have been taken into account:
probability, intensity, complexity/reversibilittjime dimension (duration, frequency,
reversibility), spatial dimension (location, geographical area, size of the exposed
population, transboundary nature of impact), as well as cumulative and synergistic
nature of impact.

3.1. Evaluation of characteristics and significance of effects of planning solutions

In continuation of the SEAan evaluation of significance, spatial extent and probability of
impact of the activities defined in the Program on the environment has been carri€deout
impact significace is assessed in relation to impact magnitude (intensity) and spatial extent
of potential impact. Impacts, i.e. effects of planning solutions, are evaluated according to the
magnitude of change by assigning scores ff8rto +3, where minus sign is uk® denote a
negative change, while sign plus to denote a positive change

Table 3.2.Criteria for evaluating the impact magnitude

Impact magnitude | Designation Description
Critical Significant environmental overload

Greater -2 Environmental disirbance of great extent
Smaller -1 Environmental disturbance of smaller extent
No impact 0 No direct and/or unclear environmental impact
Positive +1 Smaller positive environmental changes
Favorable +2 Favorable environmental changes

Very favorable - Changes that significantly improve the quality
life

Criteria for evaluating the spatial extent of impacts are shown in Table 3.3.
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Table 3.3.Criteria for evaluating the spatial extent of impacts

Impact significance | Designation

International

Description

National

Possible transboundary impact

Regional

Possible impact at the national level

Local

Possible impact at the regional level

L Possible impact of local character

Criteria for assessing the probability of impact occurrence arersimowable 3.4

Table 3.4.Scale for assessing the impact probability

Probability Designation Description
100% S Impact will definitely occur
More than 50% L Likely impact
Less then 50% P Possible impact

Additional criteria can be derived accorgito impact duration, i.e. duration of consequences.
In this context, temporary/occasion&) and longterm (LT) impacts can also be defined
well as direct () or indirect (t) impacts.Based upon all abovementioned criteria, the
importance of iderfied impacts for the realization &EA objectives has been evaluated

It is adopted that Impacts of importance for the subject Program are those which have
strong or greater (positive or negative) effects in the entire territory of the Republic of
Serbia or at the regional level, or which imply transboundary impacts, according to
criteria shown in Table 3.5.

Table 3.5.Criteria for evaluating strategically important impacts

Level

Impact magnitude

Strong positive impact | +3

International lgel: | Greater positive impact | +2
I Strong negative impact | - 3
Greater negative impact| -2

Strong positive impact | +3

National level: Greater positive impact | +2
N Strong negativémpact -3

Greater negative impact

Regional level:
R

Strong positive impact

Greater positive impact

Strong negative impact

Greater negative impact

Designation of significant
impacts
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Table 3.6.Program fields with pority activities encompassed by SEA

PROJECT NAME

BASIC PROJECT INFORMATION

Sector of dectric power

Project Al mprove
infrastructurebo

Project descriptionThe objective of the project is the replacement of wawhmeasuring infrastruatet and implementation of modern systems
remote reading and load management, and information systems that allow the use of the collected data. The projecpisreintgdnn phase
through the replacement of electric meters and implementing sitensyn areas where prior preparation and recording of the existing situatior
carried out.

Strategic relevanc@ he project contributes to ensuring security of electricity and the development of the electricity market

Transbalkan corridorphase 1

Project descriptionThe goject consisting of two phases and including the implementation of several subprojects of building new
power lines (in the 1st stage four sections are carried out) and connecting and switching substations, enablesedn tremsmissio
capacity of the transmission network of Serbia, the replacement ofombrd20 kV network, easier connection of production
storage capacities of electricity and better integration of the electricity market

Strategic relevanc&he project contributes to ensuring security of electrical electricity, the development of the electricity market andtibe toa
sustainable energy

Project of construction a new block
TPP Kostolac B3

Project descriptionThe project of building aew block in Kostolac B3 includes the construction of the third block of 350 MW in TPP Kosto
whose annual production will be 2,200 GWh and expansion of open pit mine Drmno, i.e. increase of coal production fromilido ths per
year.

Stratedc relevanceThe project contributes to ensuring security of electrical electricity, the development of the electricity market ansitiba ta|
sustainable energy

Project for reconstructioaf 110/X kV
substations in order to increase
security of sipply and increase the
efficiency of electricity distribution a
110 kV voltage level

Project descriptionThe project includes reconstruction of 8dbstationsl10/X kV, which are at the end of their life cycle, with the total insta
capacity in the @nning period 2,638 MVA. This involves the replacement of old equipment and adjustment capsghigtafion texisting and
prospective conditions in the distribution network. It is mainly about the objects that are older than 40 years, whasdnpibstinetwork is
significantly altered compared to the moment of their entry into operation

Strategic relevanc&he project contributes to ensuring security of energy supply

Project for construction of new
substations 110/X kV in order to
increase secity of supply and
increase the efficiency of electricity
distribution

Project descriptionThe project encompasses the construction of the 351AéMX kV substations, with total installed power of 1,789 MVA in {
planning period. These substations assthmegunction of previously uneconomically loaded medium voltage network, solve the problem of u
power supply from the existing substations 110/X kV and 35/X kV, problems of high losses and poor voltage conditiondiuthevaitage
network. Consuction of new 110/X k\substation$ias been intensified in thpast 5 10 years

Strategic relevanc@he project contributes to ensuring security of electricity supply and the transition to sustainable energy

Project for reconstructioof 110 kV
powerlines in order to increase
security of supply and increase the
efficiency of the transmission of
electricity at 110 kV voltage level

Project descriptionOver 2,000 km of overhead power lines in 110 kV transmission network was built more than 50 yedrkeapmject
encompasses gradual reconstruction of power lines, starting from the lines which are in particularly bad conditionaredaismportant functio
in the networkAnnual reconstruction of 40 km of power lingsanticipated

Strategic releance The project contributes to ensuring security of electricity supply and the transition to sustainable energy

Project ADistrib
aut omati ono

Project descriptionThe subject of the project is the automation of medualttage networks thrggh the installation of equipment for remg
monitoring and control of 1,050 points in the network and automation of 35/X kV substations through the installation ofsS3&AMA
Strategic relevanc&he project contributes to ensuring security of eneupply.
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PROJECT NAME BASIC PROJECT INFORMATION
Project of reinforcement of overhea
and underground (cable) 110 kV 1. Project descriptionThe project includethe implementation of six subprojects for construction of new transmission lines and cable lines of
power lines in order to increase which provide twesided power supply of so far radially fed 110¢X substations. At the same time economical power transfer across some 1
security of supply and increase the lines has been provided
efficiency of the transmission of 2. Strategic relevancdhe project contributes to ensuring security of electricity supply and the transition to sustainable energy
electricity at 110 kV voltage level
1. Project descriptionThe project encompasses 13 subprojects aimed at reducing the erofssaymful gases S©and NQ and their reduction tq
Project of environmental protection permissible limitsand solving the problem of ash handlingaste storage and treatment of waste water at losabb certain generation facilitig
in the sector of the electricity owned by EPS
production fr om |2 Strategic relevancdhe project contributes to ensuring security of electrical electricity, the development of the electricity market ansitibe tc|
sustainable energy
Sector of heat energy
) 1. Project descriptionThe projected capacity of 600 MWth heating gipgovide heat for more than 30 of the consumption of &mmal power plant
Suppy of thermal energy for city of New BelgradeA complementary project is to connect the large and efficient heating pNewsRelgradeDunav, Konjarnik ...) into a single syste
Bel grade from th for supplying consumers as well as installation of the system storage of thermal &t¢gggelgrade will bepotentiallysupplied with 600 MWth
AO , via heat pip from units A3 to A6 in TENTA, which will influence on the decrease of available power to TENT A of about 150. MWe
600 MW of heat energy 2. Strategic relevanc@he project contributes to ensuring security of electrical gngugply, the development of the electricity market and the trans
to sustainable energy
1. Project descriptionSeveral projects are being prepared to introduce biomass or geothermal in use as fuel iplaatgjngith expecte
Project of transition of boiler to total power of 105 MW and an annual output of 21,000 These objectives will be achievéittough the activities within the proje
biomass iPromot i on exefgysoueed develmding the biomass market", as well as through individommercial projects
2. Strategic relevancdhe project contributes to ensuring security of electricity supply and the transition to sustainable energy
Sector of renewable energy sources
; _ 1. Project descriptionThe projecs includes the construction of seven new wind farms of various powers that will provide a total annual prody
Fi’foleCLS for the construction of new about1,300 GWh, which willaccount forsubsantial 1.2% of gross final energy consumptiofithe Republiof Serbia The projecs areimplemented
wind power plants of totalgwer up by severaprivate investors anthey areof strategic importance for the Republic of Serbia becaugeaohieving the objectives definéar the share
to 500 MW in the territory of the of renewable energy sourciesgross final energy consumption of the Republic of Serbia
Republic of Serbia 2. Strategic relevancé@he projecs contribute to ensuring security of electrical electricity, the development of the electricity market and the tran
sustainablenergy
Sector of oll
1. Project descriptionThis project will enable an increase in the depth of refining (t#%P2and increased production of white derivatives (to 86).8
with improvement of refining process effioigy, increasing the plastavailability and maximizing the level of energy cpsistimization in the Oil
Strategic projec Refinery Panlevo. Thus, the oil refinery Pan|levo wridéxl be al mo
2. Strategic relevare The project contributes to ensuring security of oil derivative supplydalielopmentf oil derivatives market and the transition
sustainable energy
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PROJECT NAME

BASIC PROJECT INFORMATION

ProjectiiConstruction of the First
facility of petroleum product pipeline
systend

Project descption: Construction of the First Facility of the Products Pipeline System is envisaged in three phases: construction of the
pipeline connecting oil refineryiRan| evo with the existing storage tanks in Smed
and Smederevo and providing conditions for further transffolite st arti ng poi nt is the terminals:
south- to Smederevo (26.9 km) and the noftto Novi Sad (90.&m). Building a system of product pipeline through Serbia is to provid
economical, efficient andnvironmentallyfavorable manner of transporting petroleum products produced by tedimdry inP anl.e v o
Strategic relevanc@he project contributes to ensuring security of oil derivative supply and the transition to sustainable energy

Project AFor mat. i
Reserveso

Project descriptionThe project arose from the need to form mandatesgrves of oil and petroleum products in the peiriooh 2015to Decembe
31, 2022, starting from the reservestire quantity for 9.5 days in the year of 2015 up to the quantity of average consumption-ongxdgy period
or in the quantity that is eggl to the ninety days net impowtiiichever is greatgr The structure of mandatory reserves will be determined for
year and represented by oil derivatives whose common representation, expressed in crude oil equivalent, is equal3&madidastotal domestiq
consumption from the previous yedhe project encompasses revitalizatioraafetain number of derivatives storages thatong to the Military of
Serbia, as well as the construction of new storages by PE Transnafta and the Reprdibicaid for Commodity Reserves

Strategic relevanc@ he project contributes to ensuring security of oil and oil derivative supply

Sector of natural gas

Gas interconnection project Serbia
Bulgaria, the main gas pipeline MG
1 0 NDimgtrovgrad

Prgect descriptionMG-1 0  NDimgtrovgradis an infrastructural basis for the establishment of gas interconnection with Bulgaria. Primary te
elements are: pipeline (single gas pipelf®® km long and with the diameter of DN 7Q@chnical capacityf 1.8 billion m3/year, maximum
operating pressure ob®al), facilities andsupportingnfrastructure.

Strategic relevanc@ he project contributes to increased security of gas supply and the development of the gas market

Project for increasing the pacity of
Underground storage Banatski Dvo

Project descriptionThe project includes the extension of underground storage of natural gas in BanatdkbDwube current capacity of 450 millio
m’to the capacity of 800 million 1 billion m® with a maximum technical production capacity of 9.96 milliorf/day (415,000 fith) and the
maximum technical and injection capacity of 5.52 millioticay (230,000 rith).

Strategic relevanc&he project contributes to ensuring the security of natural gas supply

Gasinterconnection project Serbia
Romania, the gas pipeline Mokiin
Arad (border with Romania)

Project descriptionMain gas pipeline Mokrin Arad represents the infrastructural basis for the establishment of a gas interconnection with R
The primary technical elements of the gas pipeline is pipeline-fipe pipeline 6 km in length with a diameter DN 600, technical capacity o
billion m*year and maximum operating pressure of 50 bar), the facilities that are an integral part of the pipslimpparting infrastructure
Strategic relevanc& he project contributes to increased security of gas supply and the development of the gas market

Construction of main, delivery and
distribution pipelines

Project descriptionWithin the framework of th project it is planned to construct two main pipelines (Lesk®hca d i |-Vranje, H@7km in
length, and Ilteb&Belgrade South, 130 km in length), distribution pipeline (Aleksandrdwdion 121 km in length) as well as distribution pipelin
depending on the gas market development

Strategic relevanc&he projecttontributes to increased security of gas supply and the development of the gas market

Gas interconnection project Serlia
Croatia, main pipeline MG 08
Gospadijincii Sotin

Project descriptiormain pipeline MG08 Gospodjinc{Futog i Sotin representthe infrastructural basis for the establishment of a gas interconng
with the Republic of Croatia. The primary technical elements of the gas pipeline is pipeline (95 km in length with a dfdbi¢®@0, technical
capacity of 1.%illion m®/year andmaximum operating pressure of 75 bar), the facilities that are an integral part of the pipeline and the st
infrastructure

Strategic relevanc& he project contributes to increased security of gas supply and the development of the gas market

Secbr of coal
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PROJECT NAME

BASIC PROJECT INFORMATION

Opening of replacement capacities
for existing open pit mines which wi
stop the production and opening of
open pit mines as suppliers for new
thermal power plants

1. Project descriptionThe project contributes to a safe and reliable supplye®f and existing coal thermal electrictgpacity. Itconsists of severa
subprojects whereby, in the period of implementation of the Program going to be realized an increase in capacity oDopancasKostolac
basins from existing 9 to 12 millioronis of coal per year due to the construction of a new block of Ko®8I860MW power plant, while in
Kolubara basin: increasing the capacity of the fields C in the function of opening of the E, opening of the field Ecaraeptapacity to open p
mine field C and the field D, opening of open pit mine field G as replacement capacity to open pit mine Veliki Crljelhiaga®pening of pit ming
Radljevo in order to unify the quality of coal and at a later stage as replacement capacity to openTatmava west field

2. Strategic relevanc&he project contributes to ensuring securitglefctrigty supplyand coal supply

Introduction of coal quality
management system

1. Project descriptionThe project contributes to increasing the productivitplahts by 3%, which means an increase in power production to 180 |
reducing losses by 370 GWh, opportunities of low quality coal exploitation and environmental protection (prevertorgtsedfion of coal dispose
in landfills). The project consistsf three subprojects that are in various stages of execution. During the implementation of one subprg
documents are prepared for the realization of the next subprojects while applying acquired experiences
Strategic relevanc@ he project contrib@s to ensuring security of electricity supply and the transition to sustainable.energy

Introduction of new organization at
EPS open pit mines for purpose of
work improvement and higher
efficiency of EPS open pit mines

1. Project descriptionEPS and the caulting firm Boston Consulting Group defined a set of necessary measures in order to make coal effig
profitable, to make the price of produced energy competitive in the world market and to reduce operating costs in @roestpply of powerlant
with coal of appropriate quality. Nine subprojects have been defined to be implemented within the project

2. Strategic relevanc@he project contributes to ensuring securitgleictric power supply and coal supply, and the transition to sustainastg/en

More intensive exploration of coal
deposits across the whakaritory of
Republic of Serbia

1. Project descriptionThe project includes exploration of coal deposits, which will provide replacement capacity for exploitation in the|
Intensificaton of exploration provide reliable information for further planning of coal mining and thermal power capacity planning
2. Strategic relevanc&he project contributes to ensuring security of energy supply

Optimization and concentration of
underground cogdroduction

1. Project descriptionFor Public Enterprise for Underground Coal Mining Resavica the reorganization program is currently underway
implementation will start immediately after its harmonization and adoption by the Government of the Refpsibttma. This program will define i
more detail which mines are going to be ctbsensidering the reserves that are largely at the end of exploitation and because the economic i
do not show the trenaff revenue growth. Mines that have rawqratal and the possibilitip achieve the trend of revenue growtith the investmerst
are going to be defined

2. Strategic relevancdhe project contributes to ensuring security of supply of coal and electricity and the transition to sustainable energy

Subsector of environmental
protection in the sector of coal

1. The projects are intended to reduce the negative effect of coal exploitation on the environment. In the sector of ofit tokipstalling a ne
drag/conveyor belt/tragystem in MiningBRs i n Kol ubar a i s un tdnprow miningvechindiogynn MBKelubara to inceeq
thermo power plants efficengndtoeduce its environmental i mpacto. The project
manag@ment of natural resources while reducingah®ientair pollution in the surroundings of thermal power plants using coal from MB Kolu
The project is significant from the aspect of reducing the effect of harmful substances on the environmentaladdvetmpment. Concernin
protection from noise and from effects of suspended particles, all conditions have been fulfilled in line with the stagdéatisns and Policy o
the protection of the environment and EBRD social policy f&08. Projectsfor recultivation of degraded areas have been made for all ope
mines. The quality of surface and ground waters is monitored

2. Strategic relevanc&he project contributes to the transition to sustainable energy

Sector of energy efficiency

‘ 1. Application of a whole set of measures for increasing energy efficiency is present in allsswogglefined in the Program.
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Table 3.7. Assessment of scope of effects of the Program on the environment and elements of sustainable development

SEA objedives
1. Reducing the amount of particulate matter emissions in the air to the prescribed level 12. Better quality of life of people
Reducing the amount of surface and groundwater pollution to the level which will not . . o
2. - - 13. Preservation of population density in rural areas
produce negative effects on watgrality

3. Mitigating the negative effects of energy facilities on hydrological regimes 14. Improvingthe organizational unit for environmental protection, monitoring and control

4.  Protection of foest and agricultural lands 15. Encouraging economic development

5. Reducing soil degradation aedbsion 16. Promoting local employment

6. Landscape protection 17. Reducing dependence on energy import

7.  Protection of natural values and areas 18. Reduwing transboundary environmental impacts of energy facilities

8.  Biodiversity protectiori avoiding irreversible losses 19. Rational use of nerenewable energy sources and expand the use of renewable energy st

9.  Protection of cultural propertiepreservation of cultural heritage and archeological site: 20. Improving energy efficiency

10. Improving waste usage, treatment and disposal 21. Introducing clean technologies

11. Reducing effects of energy sectortmmman health

Program fields and priority projects SEA objectives
112 |34 |5 |6 |7 |8]9]10]11]12]13|14)15|16|17|18| 19|20 21

Electric power field +1|-1]|-1|-1|-1|-1]|-1]|-12]|-1|0 |+1|+1|+1|[+2|+2|+2|+2 | +2 | +1 | +2| +2
Project fAl mprovement of met/ O|O0|O0O|]O0O|O0O|O0O|O|O0O|O0O|O0O|]O0O|O0O|O(+2|+1|0|+1| 0| O 0
Transbalkan corridorphase 1 ojojof-1,0|-1|0(0|2|0|0|0|O|]O|+¥2|0|+2|0]|+1|+1]| O
Project of construction a new block in TPP Kostolac B3 2| -1]-1)-2| -2 i 1|10 | +1]-2|-1 i O [+2|+2 | +1 | -1 | +1 | +2
Project for reconstruction of 110/X kV Isstations in order to
increase security of supply and increase the efficiency of oo|jo0|j0jO0O|jOJO|lO|O|O|O]O0O]|]O0O]O|O]|]O0O]|]O] O]+ 0

electricity distribution at 110 kV voltage level

Project for construction of new substations 110/X kV in ordel
increase secusitof supply and increase the efficiency of ojo0jo0of-12,0|l0|]0jO0O|]O0O]O0O|O|+21|+1| 0| O] 0] 0] 0]+ 0
electricity distribution

Project of reconstruction of 110kV power lines in order to
increase security of supply and increase the efficiency of oyo0jo,0}j0|l0|j]O0OjO0O|]O]0O|J]O]|]0O0O|O|]O|O0O]O0]O0] 0]+ 0
electricity distributon at 110 kV voltage level

Project ADistribution netwo 0|0 O0O|O|O|O|O|O|O0O|O|O(|+1|+1| 0| 0| 0| 0| O0|+1]|+2]| +2

Project of reinforcement of overhead and underground (cabl
110 kV power lines in order todnease security of supply and
increase the efficiency of the transmission of electricity at 11
kV voltage level

Project of environmental protection in the sector of the electr
producti on wenrplante EPS6s po

Sector of heat energy 2/ 0| 0| 0]0|O0O]J]O|O]O]O +2| 0 |+2| 0| 0| O | O | +2 | +2
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. . . SEA objectives

Program fields and priority projects 1[2[3[4[5[6]7[8]910[11]12]13[14]15[16]17][18[19][20] 21
Supply of thermal energy fTo
A0, vVvia heat pi pel i ofdheatenergh #2101 010710 010710 ¥y 0 ey 0 | 0\ 0| 0 FSaiisa
Project of transition of boiler to biomass +1/o0Jofo]lo]JoJolo]o]o +2 | +3 | +2 | +3 | +3 | +3 | +2 +2
Sector of renewablesnergy sources o/j12|]0|]0]|]-12[-1]0|0/|0 +2 | +2 | +1 |+l | 1| +2 | -1 +2
Project for the construction of new wind power plants of total
power up to 500 MW in the territory of the Republic of Serbiz 00|00 -1F=28-110]0 %24+l 0 |+1)+1)+1)+1)-1 *2
Sector of oil 112/ of12]ofloflo]olo]lo|lo]+xal]olo|lol+xa]o]o0o]o]o
Strategipor oj ect ADeep refiningo|-1|-1]0|0|0|J]O0O|JO0|JO0|O0|O0O|O0O(+1] 0| 0|0 |+1|+1|/ 0| 0] O
Project AConstruction of th
pipeline systemo oj2,0}(12/,0|0}(0}|-1j2/0|0jO0O|0O0|O0Of+¥1 O | O0O|O0O0|O0]|O0O]O
Project AFor mation of Manda -1|-10|0}|-1|-1|]0|0]JO|JO|JO0O|+1|0|O0O]O|+¥1]0|0]0]0]O0
Sector of natural gas -1/ 0]0}|]-1]0|]0O0]O]-1]0]J]O]J]O|+1|O0|O0O|+2|+1 | 0|0 |+¥1] 0] O
Gas interconnection project SerbiBulgaria, the main gas
pipeline MG1 0 ADimgtrovgrad -1,0|0(12/0|]0|O0O|-2|0O|J]O|]O|+¥2|0|0|+2|+1| 0|0 |+1| 0] O
Project for increasing the capacity of Underground storage
Banatski Dvor -1,0|0|lO0O|j]O|]O|O|-2|lO0O|J]O|]O|+¥2|0|0|+2|+1|/ 0|0 |+1| 0] O
Gas interconnection project SerlbisRomania, the gas pipeline
Mokrin i Arad (border with Romania) - - 010 i N ! 0]+
Construction of main, delivery and distribution pipelines -1 -1 0O|-1]0 +1 +2 | +1 0 | +1
Gas interconnection project Serbi&€roatia, main pipeline M&| i )
08 Gospodjinci Sotin . . 0 110 o . ! 0]+
Sector of coal -1 -2 0|20 ]|-1]-1]|-2 +1 | +2 +2 | 0 | +1 | +2 | +2
Opening of replacement capacities for existing open pit mine
which will stop the production and opening of open pit mines -2 -2 Of-2|0|-1]-1]-2 0 | +2 +2 | 0 | -2 | 0 | +1
suppliers for new thermal power plants
Introduction of coal quality management system 1,/ 0|00 0|0]|]0]|]0]|]0|+2|+1| 0|0 |+1|+1| 0 |+1]| O | +1 | +3 | +2
Introduction of new organization at EPS open pit mines for
purpose of work improvement and higher efficigoé EPSoperf 0 | 0 | 0| 0| 0| 0| O0O|O0O|O0O| 0| 0| O0|0]|O0|+2|+1|+1]| 0 |+2 +1
pit mines
More intensive exploration of coal deposits across the whole
territory of Republic of Serbia ¢ KR O 111103070100 +p+lf+]0 )0 0]0
Optimization and concentration of undeygnd coal production| 0 | -1 | -1 Oo/0j]0O|JO0O|]0O0O|J0O0]O0]|O +1|+1|+1 | 0] 0| O
Subsector of environmental protection in the sectorofcoal |+2 |+2 | 0 [+2|+2| 0 |+2|+2| 0 | O |+2|+1| 0 |+2| 0O | O | O | O | O | O
Sector of energy efficiency [#8 1| oo o |o[+a|+r]o[+2]+1[+2] 0] 0 [+2|+1]+2] 0

* - criteria according to Tablg.2.
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Table 3.8 Assessment of spatial extent of effects of the Program on the environmeahtmetof sustainable development

SEA objectives
1. Reducing the amount of particulate matter emissions in the #ie prescribed level 12. Better quality of life of people
Reducing the amount of surface and groundwater pollution to the level which will not . . Lo
2. . . 13. Preservation of population density in rural areas
produce negative effects on water quality
3.  Mitigating the negative effects of energy facilities on hydrological regimes 14. Improvingthe organizational unit for environmental protection, monitoring and control
4.  Protection of forest and agricultural lands 15. Encouraging economic development
5.  Reducing soil degradation aretosion 16. Promoting local employment
6. Landscape protection 17. Reducing dependence on energy import
7.  Protection of natural values and areas 18. Reducing transboundary environmental impacts of energy facilities
8.  Biodiversity protectiori avoiding irreversible losses 19. Rational use of nerenewable energy sources and expand the use of renewable energy soul
9.  Protection of cultural properties, preservation of cultural heritage and archeological si 20. Improving energy efficiency
10. Improving waste usage, treatment and disposal 21. Introducing clean technologies
11. Reducing effects of energy sectortfmman health
Program fields and priority projects SEA objectives
4 5 6 7 8 9 |10 11| 12| 13
Sector of electric power L|{L|L|L|L|L L L
Project Al mprovement of met
Transbalkan corridorphase 1 L t L
Project of construction a new blomm TPP Kostolac B3 L |L|L|L|L L |L|L|L
Project for reconstruction of 110/X kV substations in order tg
increase security of supply and increase the efficiency of
electricity distribution at 110 kV voltage level
Project for construction of new substations 110/X kV in ordel
increase security of supply and increase the efficiency of L L | L
electricity distribution
Project of reconstruction of 110kV power lines in order to
increase security afupply and increase the efficiency of
electricity distribution at 110 kV voltage level
Project ADistribution netwo L |L
Project of reinforcement of overhead and underground (cabl
110 kV powerines in order to increase security of supply anc L L Ll L
increase the efficiency of the transmission of electricity at 11
kV voltage level
Project of environmental protection in the sector of the electr R Ll L RIRIR
production friplants EPS6s powe
Sector of heat energy
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SEA objectives

Program fields and priority projects

112 ]3|]4|5|6|7|8]|]9]10|]11]12|13|14|15]|16|17|18|19|20] 21
Supply of thermal ener gy fTo

A0, vVvia heat pipeline with X R

Project of transition of boiler to biomass L L

Sector of renewablesnergy sources R|L|L|L|R

2
- ||
|z

Project for the construction of new wind power plants of total
power up to 500 MW in the territory dfi¢ Republic of Serbia

—

Sector of oil

—
—

| r— |
—

| r |2

Strategic project fADeep re
Project AConstruction of t
pipeline systemo

f
h

—
| O ||
[

[

[

—

Project AFormation of Manda

Sector of natural gas L L L

Gas interconnection project SerbiBulgaria, the main gas
pipeline MG1 0 NDingtrovgrad

Gas interconnection project SerbiaRomania, the gas pipeling
Mokrin'i Arad (border with Romania)

Construction of maindelivery and distribution pipelines L L

Gas interconnection project Serbi&roatig main pipeline MG
08 Gospodjinci Sotin

| - || -

Sector of coal [ININ[N[N[N[N]

Opening of replaaaent capacities for existing open pit mines
which will stop the production and opening of openpitminess L | R [ R [ L [ L | L
suppliers for new thermal power plants

|
|
Project for increasing the capacity of Underground storage L L L
Banatski Dvor
|
R
R

-
-
X | — ||

Introduction of coal quality management system L R

Introduction of new organization at EPS open pit mines for
purpose of work improvement and higher efficiency of EPS (¢ R | L R
pit mines

More intensive exploration of coal deposits acrossithele
territory of Republic of Seria

Optimization and concentration of underground coal product L | L L

Subsector of environmental protection in the sector of coal

Sector of energy efficiency N | N R

* - criteria according to Tablg.3.
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Designation (negative)

Impact significance

Designation (positive)

Reducing the amount of particulate matter emissions in the air to the

prescribed level

Redudng the amount of surface and groundwater pollution to the level

which will not produce negative effects on water quality

Mitigating the negative effects of energy facilities on hydrological regime

Protection of forest and agricultural lands
Reducing soil degradation aedosion
Landscape protection

Protection of natural values and areas

Encouraging economic development

Reducing dependence on energy import
Reducing transboundary environmental impacts of energy facilities
Rational use of nonenewable energy sources and expand the use ¢

Transboundey
National
R Regional R
L Local L
SEA objectives
8. Biodiversity protectiori avoiding irreversible losses 15.
Protection of cultural properties, preservation of cultural heritage and .
9. archeological sites 16. Promoting local employment
10. Improving waste usage, treatment and disposal 17.
11. Reducing effects of energy sectarfuman health 18.
12.  Better quality of life of people 19. renewable energy saes
13.  Preservation of population density in rural areas 20. Improving energy efficiency
14 Improvingthe organizational unit for environmental protection, 21

monitoring and control
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Introducing clean technologies



