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EXECUTIVE SUMMARY

Introduction and Project Description

Construction of the E-80 highway section from Prosek to Dimitrovgrad is stated as one of the

hi ghest state priorities and t hus proporent PaEtak@Pallt e v i
necessary activities prepared planning, design and environmental documents. On the basis of the
preliminary Project designs detailed EIAs were carried out for all 5 sections of the prospective E-80
highway.

The five sections are:

Prosek i Crvena Reka

CrvenaRekai Li f I i k

L i filPonkri Pirot

Pirot i commencement of Dimitrovgrad bypass

Northern Dimitrovgrad bypass

1.1
The PE APutevi Srbijed (PEPS), as Project propon
prepared planning, design and environmental documents. As part of the preparation of

preliminary designs preparation, detailed EIA were prepared for all five sections of the proposed E-
80 highway. In accordance with Serbian law, the preliminary designs and EIAs were submitted to
the Institute for Nature Protection (INP) and the Institute for Protection of Cultural Monuments in
Serbia (IPCM), which have issued approvals subject to a range of pre-conditions which must be
satisfied prior to final approval and receipt of construction permits. The conditions from INP address
measures to safeguard vegetation, rare and endangered species and sensitive ecological systems
and features, while the IPCM identified important architectural sites which need to be further
investigated in order to develop appropriate conservation and mitigation measures. The five
existing EIAs were integrated into this Corridor X level EIA Report for section E-80, covering the
proposed highway route from Prosek to Pirot and the Norther Dimitrovgrad bypass. Preparation of
the Corridor level EIA Report was undertaken by a qualified independent party and the draft Report
was submitted to the Bank in due time.

This Corridor level EIA provides a strategic overview, covering issues which are applicable to all
sections and highlighting issues of particular concern in specific sections, as well as addressing
cumulative impacts of the corridor as a whole. As part of the preparation of detailed designs for
each section, contractors will be required to prepare detailed site-specific EMPs which will include
additional site-specific information called for in the Corridor level EIA and the preconditions , as well
as Management Plans for specific aspects of their operations (for solid waste management, water
pollution prevention, noise abatement, etc.). to address the issues which are applicable to their
respective road sections. The updated EIA and site-specific EMPs and operational Management
Plans plans will be reviewed and approved by PEPS and the World Bank prior to beginning
construction on each road section.
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1.2 Baseline Data

Baseline environmental data were collated for the study area and included the data collected for
the individual ElAs, which have been prepared for the individual highway sections that are required
as a pre-requisite for obtaining construction permits.

Ecology and Protected areas

T h e-80rhighway corridor comprises a wide range of ecosystems, which is caused by diversity of

reliefs and variations in altitude. At the beginning of the study area, the terrain is mostly flat,
approximately to the 58 km of the route, and itis situatedi n t he vall eys of the ri
reka, Studena and Kunoval ka reka, which themselyv
Flattened terrain also occurs from the 80 km to the end of the section. The altitude (approximately

230 m) influences the flora and fauna as does the water environment.

In the Nisava catchment, large areas of natural flora were cleared to turn the fertile land in the
valley and its tributaries into arable land. This also led to the disappearance of natural habitats for
numerous animal species. Arable lands prevail, whereas vineyards and orchards alternate in
smaller parcels. Within the farmed ecosystems, there is a differentiation between two basic types:
cultures of grains and vegetables, and cultures of fruit and vineyards.

Meadow communities in the region of alluvial plains represent natural ecosystems and are
inhabited by species characteristic of areas with a high level of ground water. Considering that the
meadows are mostly degraded by poor management (of previously well maintained mosaic of small
scale mixed farming) and, the occurrence of various weed species is significant. Of all the fauna
representatives, only those which have adjusted to the anthropogenically modified conditions can
now be found.

Moving away from the river valley, from 58 km to 66 km and from 73 km to 80 km of the route, flat
terrains drift to areas with higher inclinations, while the altitude increases from 200 m to 520 m and
is thus unsuitable for agriculture. It is typically dominated by forest, where the climax vegetation of
Hungarian Oak and Turkey Oak gradually transcends into the community of Sessile Oak and
Hornbeam.

From the 66 km point to 73 km of the route, the terrain transfers to the slopes of the mountain Suva
planina where only natural vegetation is present, primarily in the form of beech forests, which
transcend to beech-coniferous forests on colder exposures. Similar ecosystems can also be found
in the area of the Dimitrovgrad bypass.

The River Ni gava has c arhsevral alepressiong. dewnievere thevnaost! ey w
prominent geological feature the river formed, is the Sicevo gorge. The Nature Park Sicevacka

Klisura is protected as an area of exceptional biological diversity and is home to a number of

endemic, relic and rare plant and animal species. It is a remarkable example of the occurrence

and interaction of geological, geomorphological and hydrological phenomena, and as a landscape

of prominent features of natural beauty. The Nature Park Sicevacka Klisura covers the parts of the

areas of Municipality Nig and Bela Palanka, with
Municipality Nig, and 2,187 ha in the Municipalit
two parts - Leskov peak (northern) and Oblik (southern). The gorge was carved through the

Kunovica plateau, between the southern slopes of the Mountains of Svrljig and the mountain of

Suva Planina.

The route of the Project highway does not follow the existing road through the Nature Park, but
takes a southerly route outside the park, such that the left (northern) edge of the road zone lies
very close to the southern border of the park. I r
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Jelagnica gorge in the vicinietey as@afspedahnatura tesedey ar e a
and through which the Project highway will run, largely following an existing road. The contractors

who will work on the road sections passing alongside the Nature Park Sicevacka Klisura and
through the Jelmedeyuiredato ogroyrogt esite asisessments to identify potential

negative impacts of the construction and operation of the highway and include appropriate

mitigation and monitoring measures in the site-specific EMPs.

Geology and soil

Due to relief complexity, geological structure, climate, vegetation and effects of time and man,

various genetic types of soil have formed in a very small area. For that reason, about 25 soil types,

subtypes and varieties have been identified within the study area incorporating a part of Nis valley,

Bela Palanka and Pirot valleys, the RiverincNdesavabd:
calcareous alluvium, alluvium developing into cambisol, waterlogged alluvium, acidified grassland,

chernozem soil, calcic vertisol, eutric cambisol, terra rosa, rendzina, umbric leptosols, podzols

including slates, degrading calcomelanolosole complex, etc.

According to its geographic position, the Project area is a part of Southeast Serbia and

mor phol ogi cal | y, verd leghlandseanddflatiandse The enbuntainoslopes of Suva
Planina, Svrljiska Planina and Stara Planina are a part of the highlands area. The relief is
characteristically fAsharpo with great differences

Alluvial areas of the Nisava River and its terraces present the flatland relief. The bed of Nisava
River was formed after the Neogene lakes retreated and dried out. The river Nisava cuts through
the gorge known as Sicevo Gorge, which is definitely the most prominent morphological feature in
the Project area. This river made several terraces during its formation, the highest of which is 508
m.

This part of the Balkan Peninsula is a part of seismically highly active area and is included in the
Mediterranean - Trans-Asian Seismic Belt.

Air

The South part of Eastern Serbia, through which the new Highway E-80 will pass, is characterized
more by continental and less by moderate-continental climate (this is a climatically diverse sub
region, which includes a mountain, hollow and valley micro region). This region is characterized by

low precipitation. The autumn is warmer than the spring. Mean monthly temperature in January is
below zero, whereas the warmest month is July with the temperatures ranging from 20 to 22°C.

Data were obtained on meteorological conditions taking into account spatial position of the route
and the speed of most frequently present winds. Also calculated were permanent and current
concentrations of dominant pollutants - CO, NO, NO,, CxHy, Pb, SO,, and solid particles at every
25m-100m from the edge of the pavement, and then at 200m and 300m. A northwest wind, blowing
at the speed of 2.9 m/s, is most frequent in the corridor under consideration. Modelling also
included the wind speed of 1.5 m/s, which is the average wind speed in the corridor, taking into
account windless periods as well. Due to phased construction, all calculations were prepared for
2012, as representative of Phase |, and 2022, as the final year of the design operation period.

Based on data obtained by analysis for typical conditions and selected sections from Prosek to
Dimitrovgrad, as well as limit values defined in the legislation, the key conclusions were that for a
wind of an average speed of 1.5 m/s, short-term concentrations of nitrogen dioxide (NO,) are
above permissible limits at 37 - 50 m from the pavement edge, and long-term ones are above
allowed limits at 33 m; with a dominant northwest wind of the speed of 2.9 m/s, very narrow zones
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of excess values are predicted; and noteworthy concentrations of pollutants should be expected in
the zone of tunnel portals.

From the aspect of polluting flora, the results show that in the belt of an average width of 37 m (17
m for Phase I) from the pavement edge, with a wind of an average speed of 1.5 m/s,
concentrations of pollutants (particularly of nitrogen oxides) may be expected to be such as to
cause permanent negative consequences for the growth and development of plants. It is
recommended to avoid growing plants for human consumption in this narrow corridor.

For the Motorway section (the northern Dimitrovgrad by-pass road) the findings were that most
pollutants were below the limit values and notable concentrations of pollutants should be expected
in the zone of tunnel portals, on the left side of the road.

Noise

The current state of traffic noise in the analysed section of the highway corridor is characterized by
traffic activit y1.1Q@ rPirot ihDamitlhgradseco,a dReggi ond2 4 RO aand
railroad Nis 1 Dimitrovgrad. It is assumed that the planned highway will become the dominant noise

source in the study area.

Modelling of predicted noise levels was undertaken for various scenarios and layout configurations
and results showed exceedance of standards (55 dB(A) for night conditions) for various stretches
of highway. Operational mitigation has been suggested and involves several lengths (totalling >
7km) of noise attenuation barrier alongside the carriageway and the possibility of installing noise
reduction equipment, such as replacement doors and windows or screens in affected communities.

Surface and ground water

The river system along the highway corridor ranging from Nis to the Bulgarian border consists of

the River Nisava with its tributaries. Nisava is a part of the Juzna Morava river basin. Information
regarding the current state of the River Nisavaos
Hydrometeorological Service of Serbia for 2006.

The conclusions regarding water quality are that due to inadequate treatment of industrial and
municipal wastewater, which flow into the River Nisava, water quality has declined and now it
corresponds to Class Ill. Such water can be used for irrigation, when treated according to the usual
treatment methods (conditioning) and as industrial water (with the exception of the food industry).
However, many of the rivers represent good aquatic habitat and support a range of typical species
and it is essential that construction techniques maximise avoidance of pollution into watercourses.

Existing information on groundwater and its quality is very limited, mainly due to the lack of a
rigorous sampling programme by the water authorities, however, relevant data will be collected
during the detailed design and will inform design aspects and will be used as part of environmental
monitoring during implementation of the EMPs.

1.2.1 Land Use

The study area is located in Southeast Serbia, partly within the territory of Nisava District and
mostly within Pirot District and is a highland area which has a lack of infrastructure links to
economically more developed areas and centres. The neglected economic development of the
mountain area, which is also a border area, contributed to mass migration from the villages and
their abandonment which was significant.

The study area is characterized by dominance of arable areas (59.2%). Agricultural land of the
highest quality is located in the valley of the river Nisava. The share of forest areas equals 22.2%.
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grassland areas (12%) and areas with perennial crops (6%) are distributed in a mosaic pattern.
Other areas are built-up areas (0.4%).

1.2.2 Immovable cultural assets

Information on the cultural assets was recorded based on data of the Institute for Protection of

Cultural Monuments (IPCM) in Belgrade and the Institute for Protection of Cultural Monuments in

Nis. The routing subsequently avoided statutorily protected sites, but 44 cultural assets have been

recorded in the general project area which require further investigations during the detailed design

stages to determine whether they are at risk from the project. .In addition, the Cultural Heritage Act
entails that in case a new, unregistered site 1is
findso), , the investor and the contractor have to
This includes an immediate interruption of all works and informing of the competent Institute for the
Protection of Cultural Monuments about the discovery. This definitely requires occasional
archaeological supervision during the construction and provision has been made accordingly in the

EMP. The investor is obliged to provide financial means for all intended works i probing
archaeological researches, occasional archaeological supervision, protective archaeological
interventions, etc.

Environmental Impacts

This report covers the motorway corridor, including the highway sections that comprise the overall
Project for E-80. Preparation and design work to date has devoted much attention to routing of the
motorway, particularly for new or offline sections, In accordance with Serbian laws, the alignment
has been selected to avoid protected areas and cultural monuments and to minimize environmental
impacts and social disruption. The EIA addresses issues and impacts and mitigation measures
which can be identified at this stage of design. As detailed designs are not complete, aspects
such as the precise layout and construction methods and materials for tunnels and bridges,
specific land which will need to be acquired, sites for construction camps, etc. are not yet known.
As noted above, these detailed design aspects will be undertaken by the Contractors, who will be
contractually required to carry out additional site-specific assessments and investigations as called
for in the Corridor level EIA and the preconditions set by specialized agencies. They will use the
information from these investigations to prepare site-specific EMPs as well as targeted operational
Management Plans for transport, waste, pollution etc.

The following summarizes the discussion of potential impacts and the required mitigation and
monitoring measures as they have been identified in the Corridor-level EIA

1.2.3 Construction phase

Adverse air quality impacts should be managed during construction by good site management
practices, including maintenance of machinery and spraying water to reduce fugitive dust nuisance.

Potential noise disturbance should be managed in a pro-active manner, by selecting equipment
that complies with health and safety stgaomdtgateds f or
any nuisance noise issues as they arise.

From the site surveys undertaken and the communication with the Institute for Nature Protection, it
is concluded that no statutorily protected sites will be adversely impacte. The highway will pass
along the border of the Nature Park Sicevacka Klisura, but unlike the current road will bypass the
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Nature Park rather than passing through it. The highway will pass through the Jelasnica Gorge but
will follow the alignment of the existing road rather than breaking new ground. Potential impacts on
flora and fauna during the construction phase are manageable. Contractors will be responsible for
preventing unnecessary cutting of trees and hunting or disturbance of animals. Specific mitigation
measures such as minor route deviations, siting of construction camps, blasting schedules,
translocation of individuals of vulnerable species, etc. will be identified based on the investigations
which contractors will be obliged to undertake in order to prepare the site-specific EMP and
operations Management Plans which must be approved prior to commencing works.

Surface and groundwaters should be protected during construction by adherence to the individual
management plans to be prepared by contractors, which will include measures for protection of soll
and prevention of water pollution by safe storage of fuels and hazardous materials, control of
activities such as washing of vehicles, and anti-erosion measures to prevent sedimentation.

While no statutorily protected archaeological sites are expected to be directly affected by the works,
several important archaeological assets are located in the vicinity of the alighment and require
further site investigation. Provision for this has been included in the EMP budget. Site-specific
EMPs will include specific measures to protect any sites or assets identified as being at risk from
noise or vibrations or other indirect sources. Contractors will also be responsible for following
nati onal requiremennsewiifhdséswbactht maffckemerge dur

Much of the material required for highway construction will come from material excavated from the
tunnel, but additional sources of some materials will be required. These are expected to come
largely from licensed quarries, but some localized borrow pits may be opened. After completion of
works, it is necessary to, based on specific reinstatement projects, regulate all borrow pits, dump
and storage sites, so as to prevent further degradation of soil and improve the visual effect.

The nature and extent of the construction works will require the establishment of a number of
Construction Camps, which will house workers, equipment, machinery, fuels and materials. The
number, size and location of camps is not currently known and can and will only be determined
following mobilisation of Contractors to country. It is reasonable to assume that approximately 5-8
camps will be required for E80, taking into account the lengths of road section and the large,
complicated tunnelling that is required.

The presence of construction camps raises the potential for interference with community harmony
and/or community tension resulting form the presence of large numbers of workers, particularly
from an influx of foreign workers, who may also be a source of sexually transmitted infections
(STIs) or HIV. Partly as the number, size and location of camps are not known at this stage, the
most effective way to address the potentially adverse impacts is for guidelines and contractual
requirements to be established and these are presented in the EMP in Section 8 of this report.

1.2.4 Operation phase

The road drainage system has been designed to be primarily a closed drainage system. The closed
system, incorporating grit and oil/water separators has been driven by the potential to affect nearby
watercourses.

Modelling of potential operational traffic noise has resulted in the design of approximately 7 km of
noise barrier, which has been incorporated into the design of the Project, along with consideration
of other passive noise abatement approaches.
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Negative impacts appearing in the operation of the motorway potentially occur through the
possibility of animal fatalities on the open motorway, disturbance of the area through which the
motorway passes, by increased noise levels, and through elevated levels of all forms of pollution,
particularly air pollution. To minimise animal casualties, the entire route of the motorway is to be
fenced, with a finer mesh towards the base of the fence line.

To minimise impacts on important ecological sites and animal species it is necessary, during the
design and construction of the motorway, to plan the installation of passages for small and large
animals, above or under the motorway, depending on needs and characteristics of the ground.
Communication from the Institute for Nature Protection has indeed revealed the need to maintain
connectivity of animal habitat and they have agreed that the many culverts and pipes under the
motorway should suffice as crossing points, The site investigations to be undertaken during
detailed design will confirm where and in what form such passageways need to be provided. .

1.3 Resettlement due to land acquisition

This aspect of the Project has been the subject of a separate, specialist, detailed study A brief
summary is presented in the EIA report for the sake of completeness of the scope of EIA.

Compensation of affected people will be governed by the several general principles, in accordance

with the approved Resettlement Policy Framework (RPF), which includes an analysis of gaps

bet ween provisions in the national |l egislation anc
(OP 4.12) and includes provisions to ensure that OP 4.12 requirements are met (for example with

respect to provision of compensation and/or resettlement assistance of those without land use

rights who nonetheless are using public land).

Preparation of individual Resettlement Action Plans in accordance with the RPF will be undertaken
for the Project sections. It is estimated that the cost of the expropriation for the E-75 and E-80
together will be around 120 million US dollar. Only rough estimates of the land requirements for the
two components are available at this stage and it is not possible to estimate the exact cost of land
acquisition and resettlement. Approximately 60-70 properties (primarily residences) appear to be
directly impacts by the Project. However, the PEPS, through its legal department, will be preparing
detailed RAPs including detailed cost estimates for each section which has the final design. PEPS
will ensure that adequate funds are made available for the implementation of the RAPs by
providing appropriate budgetary allocations.

The beneficiary agency (PEPS) and the implementing agency (Koridor 10 D.O.0.) will ensure that
sufficient budget is allocated to meet all requirements for compensation and for resettlement
assistance in accordance with the RPF.

1.4 Cumulative and indirect impacts

The routing and structures designed to date have sought to minimise overall social and
environmental impacts. Until the construction contracts are awarded and the detailed designs are
undertaken it is not possible to fully determine cumulative impacts on common features, such as
individual rivers. However, substantial measures are being taken to minimize negative impacts on
water quality through the use of closed drainage systems in sensitive areas. Development along
the route of the highway per se is not anticipated, as new highway accesses to only existing
facilities and connecting roads will be constructed as part of the Project. The Project highway aims,
inter alia, to stimulate economic development and improve communication both regionally and
internationally. However, the majority of the areas through which the highway is routed are rural in
nature and continue to suffer from out-migration, as people move to the larger cities and towns in
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search of work etc. It is not anticipated that large scale developments or large in-migrations will
occur simply due to the presence of an improved highway connection.

1.5 Trans-boundary effects

Transfer of negative impacts beyond the borders of Serbia may result from high intensity of impacts
and the immediate vicinity of the impactsdsource in relation to borders of other countries. Results of
the impacts modelling (especially for noise and air quality) for the road Prosek i Dimitrovgrad
indicated that transfer of these impacts is limited to the highway corridor zone, which is typically
within the boundaries of 500 m on either side of the highway. The majority of the road position is
such that it is not located immediately close to the border of Bulgaria, apart from the border area of
Dimitrovgrad. The terrain configuration of the Project highway naturally avoids potential trans-
border transfer of impacts. This is particularly the case with watercourses in the catchment of the
Nisava River, which belongs to the Black Sea watershed, and flows from Bulgaria towards Serbia.
Thus potential accidents that may cause elevated levels of pollution in rivers would be transferred
in the reverse direction in regards to the border. The only impact that may result in degradation of
environment conditions at a regional or global level is air pollution, i.e. emission of air pollutants
causing greenhouse effect due to combustion of fuels of vehicles using the Project highway.

The highway routing passes predominantly through rural areas, which have seen out-migration in
recent years. Whilst one of the purposes of the improved Project highway is to encourage
economic development, it is not anticipated that large scale developments affecting neighbouring
countries or large in-migrations will occur simply due to the presence of an improved highway
connection. No particular studies of this phenomenon have been undertaken as part of this EIA,
but a recommendation herein is for the relevant planning authorities to take responsibility for this
issue as part of land use and spatial planning, of which the Project is already a component of.
Analysis of Alternatives

The Preliminary design of the Motorway, has identified a preferred route, based on several design
criteria, including design speeds, curve radii and inclines and has considered feasible alternatives
where they existed. As part of the evaluation of alternative components of the Project,
environmental and social aspects were considered alongside engineering and cost parameters, as
part of a multicriterial evaluation. Maximum priority has been given to the construction costs, traffic
safety and environmental and social issues during routing and layout. Operational expenses were
assigned a lower priority, along with land take costs. Regarding the corridor impact - maximum
attention has been given to noise, pollution and biodiversity impact, while vibrations and visual
impact were considered as a lower priority.

Various sections of the route had variants as alternatives and a multi-criteria approach was taken,
to select the favoured option that represented the overall optimum solution, taking construction
cost, society and environmental conditions into account.

Public Consultations

In respect to environmental safeguard issues PEPS has already prepared 12 sub-section EIAs on
preliminary/ feasibility designs that comply with Serbian legislation. The national disclosure process
encompassed four rounds of public consultations for each sub-section (on TOR for environmental
consultant, on scope of environmental assessment, on draft EIA and on draft final EIA) and were
carried out in period from 2006 to 2009. The sub-section EIAs have been approved by the Serbian
Ministry of Environment.

In accordance with OP/BP 4.01 the Borrower has engaged an independent consultant to prepare
two Corridor Level EIAs (one for E-75 and one for E-80) which consolidate and expand upon the
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sub-section EIAs, particularly with respect to cumulative impacts. The in-country disclosure of draft

Corridor Level ElAs was carried out in the period from February 25 (when the documents were

made publicly available on site and atthe Cl i ent 6 s web site) to March 11
meetings were held in Vranje (from 12 to 2 pm on 12 March 2009 for E-80). Public announcements
in Serbian and English were published in the daily newspaper Politika, inviting the public,
authorities and relevant institutions to have an insight into the EIA for the Project. Prior to
announcement in the newspapers, the EIA was delivered to the Municipality of Vranje and
published on the PE ARoads of Ser bi aod -gawerbmerg i
informed the public through their local media of the time and place of public consultations. The first
draft Final EIA document was received by PEPS on April 7, 2009. This first draft final EIA document
remains avai |l abwelesiteaCommdnts to thé draét final &I document can be sent to
P E P ®rivironmental unit from February 25, 2009 onwards.

—
(¢}

During the public consultations, there were no significant remarks in regards to environmental
protection issues. Two of the main general issues raised by residents were:

Severance of access to agricultural lands; and
Potential interference/damage to water sources, such as springs and wells.

During the discussions, the highway designers gave assurances that severance issues would be
further considered during the detailed design and the principle followed in the current design was to
maintain recognised crossing points by the provision of footpaths or bridges. Potential damage to
water resources would also be considered during detailed design and where required, pipes or
culverts would allow continued flow of water resources underneath the road.

Environmental Management Plan and Implementation Arrangements

Section 8 of the report presents the Corridor level Environmental Management Plan (EMP), which
outlines the working arrangements for how the environmental and social elements of the Project
will be managed from detailed design and construction through operation. The EMP indicates
institutional responsibilities and, where possible provides estimated or indicative costs to ensure
adequate budgeting for mitigation and monitoring requirements. Following the common practice in
large scale infrastructure projects, contractors will be required to build on and expand this EMP to
provide details of howth e Pr oj ect commitments are to be i mplen
how, who and whereb. T h-gpecifilVE@MIP land MankgementiPlans foo r m o f
specific aspects of operations and site management. For example the Corridor level EMP
indicates that sensitive ecological assets (e.g. as nesting sites for vulnerable species) should not
be disturbed and that culverts and underpasses will be designed to allow movements of animals.
The site-specific EMPs will specify the location, design and operation of construction camps and
will identify specific routes which are heavily used (e.g. by amphibians migrating to breeding ponds)
and incorporate these into the detailed design. Similarly, where the Corridor level EMP specifies
that fuels, oils and other hazardous material shall be handled and managed in accordance with
best international practice, the Contractor will prepare a site-specific hazardous material
management plan.. The details of these site-specific plans are subject to approval prior to
beginning of works legal authorities and by statutory agencies (INP, IMPC) as well as the World
Bank, and can then be monitored and audited to ensure adherence to national requirements and
the Project level EMP. The Corridor level EIA also recommends that the Contractors produce an
Environmental Management System (EMS) that is preferably ISO 14001 compliant.
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The recommendation for assigning the responsibility to Contractors is viewed to be a more efficient
strategy than placing the E&S performance burden on the Koridor 10 D.O.O. (K10DOO) per se or
on the Project Management Consultants (PMC). This takes into account the limited experience of
K10DOO in implementing potentially environmentally sensitive projects and the fact that
international Contractors may be much more familiar with this way of working and may even
already operate ISO Environmental Management Systems, as this is becoming more widespread.
Thus they should readily be able to produce Project specific Environmental Management Plans and
operational Management Plans that also meet the requirements of the national legislation. The
added value of such plans is that they will be very Project specific and can be compiled as part of
construction planning for aspects such as fuel stores, plant selection and performance and material
sourcing and sub contracting.

The Project includes an allowance for an Independent Environmental Consultant (IEC) resource to
monitor and audit all aspects. The preparation of EMPs will fit very readily into this arrangement,
allowing the IEC to audit individual Contractor Environmental Management Plans during monitoring
and report the findings and any recommended remedial actions to K10DOO and the PMC. These
monitoring results are anticipated to be available to the IFIs and other relevant stakeholders to
ensure transparency of the environmental management of Project implementation.

Contractual provisions

As described above, contractors will be required to prepare site-specific EMPs and
control/management plans for specific aspects of construction site management (solid waste and
wastewater management, traffic management, oil and fuel storage, etc.) as outlined in Table 8-2.

All construction sites will be managed in accordance with national legislation on construction and
HSE, such as the Law on Occupational Safety and the Law on Occupational Health and Safety and
the Regulation on Occupational Safety for Construction Works (Official Gazette of RS, No. 53/97).

The contracts will also conform to international standards, which will include international H&S
standards to protect all workers and community members in the vicinity of the works through the
provision of safe working conditions, appropriate training and equipment. . In view of this, an
exhaustive list of H&S standards and procedures has not been included in the EMP. Work camps
will be required to conform to international HSE standards and will thus be furnished with sanitary
and wastewater collection and disposal/treatment facilities and will operate fully compliant waste
systems, involving storage of waste by waste category (European Waste Code). These
requirements will be included within the contracts for construction, which should ensure that
contractors include sufficient budget for effective HSE management

Contractorso t eams wi || refl ect t hese provi

environmental specialists to provide advice and to undertake monitoring and auditing

Monitoring

Monitoring of the effects of the Project will commence during the construction phase and will
continue during operation of the highway. The present EMP sets out the basic parameters to be
monitored in order to determine that mitigation measures identified are being implemented
effectively. For many aspects such as air and water quality and directed drainage of water runoff
from roads, Serbian legislation sets the standards to be met. Following award of contracts for
construction, the individual Contractors will work with K10DOO to develop a detailed monitoring
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programme with specified targets for each indicator, which will be tailored to the requirements of

each road sub-secti on and the el ements of -specifie EMB.oBatchr act o |
Contractor will develop a written monitoring programme that will be evaluated by the independent
environmental consultants and Project stakeholders, including statutory agencies.
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2. INTRODUCTION

2.1 Purpose of Report

Construction of the E-80 highway section from Prosek to Dimitrovgrad is stated as one of the

higheststatepr i or i ti es and thus the PE fpPponeathastaBenhbli j e 0

necessary activities in reference to timely preparation of planning and design documents.
Particularly, in the part of the Project dealing with the environmental protection issues, the required
design documents were prepared. Previous analyses of environmental impact were completed for
the needs of the general highway project, while for the purpose of preliminary designs preparation,
detailed EIA were carried out successively for all 5 sections of prospective E-80 highway.

Simultaneously with the procedure in progress, at the meeting of representatives of the European
Bank for Reconstruction and Development (EBRD), European Investment Bank (EIB) and World
Bank (WB), which was held on October, 17 2008 in Luxembourg, the Government of the Republic
of Serbia, i.e. PEPS received recommendations for continuation of activities that should create a
foundation for reaching decisions on acceptance of the Project by the banks and approval of the
credit funds for financing of this highway stretch. Three banks jointly agreed that during the
realization of the stated activities in reference to environmental protection issues, procedures of the
World Bank should be accepted as the standard.

In accordance with the agreement reached in Luxembourg, Preparation Mission of the World Bank
visited Serbia in the period from December 02 to December 12, 2008 (Preparation Mission for
Corridor X Highway Project). The Mission organized meetings to define the activities needed for
successful implementation of the subject highway project. Additionally, several meetings were
organized with the PEPS management and agreement was made in relation to continuation of the
activities needed for the Project approval by the Banks. Aspects of environmental protection were
discussed at those meetings and the PEPS was requested to integrate the existing studies, that is,
to prepare a Corridor level environmental impact assessment, for the E-80 highway section from
Prosek to Dimitrovgrad (in further text EIA). Additionally, in the part of the EIA dealing with potential
trans-boundary Project impacts and cumulative Project environmental impacts it was necessary to
take into consideration all subsequent sections of the highway from Nis to the Bulgarian border.

Pursuant to item 24 of the Aide i Memoire (Preparation Mission for Corridor X Highway Project,
December 02 1 December 12, 2008), up to this moment the PERS has executed all the activities in
relation with the fulfillment of the following requirements:

i. The existing EIAs were integrated into Corridor X level EIA Report (including EMP), section
from Nis (Prosek) to the border of Bulgaria

ii. Preparation of the EIA Report was undertaken by a qualified independent party and the draft
EIA Report was submitted to the Bank in due time

iii. Preparation and organization of public consultation on the draft EIA Report, and preparation
of final EIA.

During implementation of the project, two additional actions will be undertaken:
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iv. Preparation of site-specific EMPs by contractors based on the detailed designs and on the
Corridor level EMP, guidance from statutory institutes for nature protection and protection of
cultural monuments, and additional site investigations where needed.

V. Engagement of a qualified independent consultant to monitor the implementation of the
EMPs. This activity shall commence at the start date of construction works.

2.2 Project Background

The branch of corr-igdor sXc tiDimirovidadgytotalling 83.3km) was
designed through five sections (see Table 4-1 and Appendix B):

Prosek i Crvena Reka

e CrvenaRekai Li f 1 ik

o L i filPonkri Pirot

e Pirot T commencement of Dimitrovgrad bypass
¢ Northern Dimitrovgrad bypass

This Project should be viewed in the larger context of the overall national transport network in
Serbia. The national network has suffered from lack of maintenance funding over the last decade
and also severe war damage in some locations. The Multi-Annual Indicative Programme and
Annual Action Programmes approved by the Government reflect both the need to repair and to
improve the overall national transport network, as well as the willingness of the International
Financing Institutions (IFIs) to support this process to facilitate the free flow of goods and people,
and to spur economic and social development.

2.3 Previous Environmental Studies

In accordance with national legislation, there are three levels of public and agency consultation,
namely a) on the need for EIA, b) on the scope of the EIA to be conducted, and c) on the draft EIA
report as a pre-requisite to approval by the authorities and Ministry of Environment (MoE).

To date, 5 EIAs have been prepared for E80, of which two have been fully completed and approved
by MoOE; one requires some additional information for final approval and the remaining two are
awaiting the final public consultation scheduled for May 2009. In accordance with Serbian
legislation, these sub-section EIAs are required to obtain initial approval of the project at the stage
of preliminary design. The system operates through a phased approach, whereby environmental
authorities (including the Institute for Nature Protection, INP and the Institute for Protection of
Cultural Monuments, IPCM) issue conditional approval of the EIAs which are prepared for the
preliminary designs. This approval is accompanied by a set of pre-conditions from each Institut.
Investors are required to address these pre-conditions in their final designs, i.e. to submit plans for
complying with these pre-conditions anddemonstrating how the environmental protection measures
will be fulfilled. .

The foundation for preparation of Corridor level EIA, for the E-80 highway section from Prosek to
Dimtrovgrad comprises the following planning and design documents:

e detailed analysis of EIA and EIA Study for the section Prosek i Crvena Reka;
e detailed analysis of EIA and EIA Study for the section Crvena Rekai L i f;I i k

¢ detailed analysis of EIA and EIA Study for the section L i f il Hokor i Pirot;
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e (detailed analysis of EIA and EIA Study for the section Pirot i commencement of
Dimitrovgrad bypass;

o detailed analysis of EIA and EIA Study for the section Severna obilaznica Dimitrovgrada
(Northern Dimitrovgrad bypass);

e Spatial Plan of special purpose areas i infrastructural corridor N i igborder of Bulgaria;

This Report serves to consolidate the information in the sub-section EIAs and as a strategic review
with consideration of cumulative or synergistic environmental impacts, together with trans-boundary
effects (for Bulgarian border). It is in full compliance with the Espoo convention.

2.4 Structure of Report

The scope and contents of the EIA are defined by the operational policy and procedure of the
World Bank (WB OP/BP 4.01). Following the criteria of the Bank for categorization of the projects
based on their assessed environmental impacts, this project was included in the category implying
the strongest impacts (environmental Category A). The EIA Report is prepared fully in accordance
with the Annex B and Annex C of the WB operational policy (WB OP 4.01, Annex A and Annex B).

This EIA report include the following chapters:

1. Introduction;

2. Policy, legal and administrative framework;
3. Project description;
4

Baseline data;

o

Environmental Impact;

6. Presentation of main alternatives;

7. Public Consultations

8. Environmental Management Plan i EMP;
e Appendices.

Following an introduction to the project as presented in Chapter 1, an outline of the policy, legal
and administrative framework is presented in Chapter 2. A description of the route and structures
proposed is given in Chapter 3. Presentation of the current state of environment in the Project area
is presented in Chapter 4.

The description of significant project environmental impacts, which includes analysis of cumulative
project impact and analysis of trans-boundary impact are presented in Chapter 5. Chapter 5 assess
t he potent i al -80iMuotravaytsojeco €onstiuction and operation on the local
environment. The studies cover: geology and soils; surface and groundwater; air and climate;
noise; flora and fauna; landscape and visual; cultural heritage; population and economy, including
material assets and health & safety; and efficiency of use of natural resources.

Measures to avoid or mitigate adverse environmental impacts identified in the preceding chapters
are summarised in the Environmental Management Plan in Chapter 8.

Appendices include:
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3. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK
3.1 Relevant Institutions

3.1.1 Government Organizations

During the construction and operation of highways in the Republic of Serbia, the issue of
environmental protection is managed by mutual cooperation of the following statutory government
institutions:

e Ministry of Economy and Regional Development

¢ Ministry of Infrastructure

e Ministry for Environment and Spatial Planning

¢ Ministry of Agriculture, Forests and Water

¢  Ministry of Culture

e Public Enterprise fiRoads of Serbiabo
¢ Institute for Nature Protection of Serbia (INP)

o Institute for Protection of Cultural Monuments of the Republic of Serbia (IPCM)

It is important to note here, that according to the current Serbian Legislative, preparation of EIA for
the purpose of building new highways is mandatory.

The Ministry for Environment and Spatial Planning (MoE) is the main institution in Serbia
responsible for environmental matters. The Ministry is responsible for the protection against noise
and vibration, hazardous and toxic material, air pollution, ionic and non-ionic radiation, nature
protection and international co-operation.

3.1.2 Non-Government Organizations

There are many environmental organisations in Serbia. Most were established during the 1990s,
concentrating on environmental awareness raising, environmental education and information
dissemination. The Serbia office of the Regional Environmental Centre (REC) for Central and
Eastern Europe was established in Belgrade in May 1998.

3.2 Environmental Laws and Regulations

3.2.1 Existing Serbian legislation

Environmental protection in Serbia is regulated by many republic and municipal laws and by-laws.
The environmental legislation in force in Serbia is summarised in Appendix C.

The main laws and regulations currently in force which are relevant to the EIA for this project are
listed below:

e Law on planning and construction ( A Of f i ci al Gazette of RSO
details the requirements for different phases in the planning cycle, i.e. pre-justification (pre-
feasibility) and justification (feasibility) studies and the application for the main (general)
project permit, as well as the requirement for public consultation during the preparation of
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master plans. Pre-feasibility and feasibility studies must both include environmental
assessments.

e Law on environmental protection ( i Of f i ci al Gazette of RSO No. €
53/ 95, 135/ 04). The |l aw states t haohofstruchumes use o
or any other activity may be carried out under the condition that they cause no permanent
change and significant change of landscape, no pollution, no other forms of environmental
degradati onbd.

e Law on Environment al Ifmprd atl ACsagzed $me notf (RASDf N
Law on Strategic Environment al |l mpact Assess
135/2004) . By this Law, during 2004. harmonization between Serbian and EU legislation in
the area of environmental protection was done. This harmonization included adjusting the
existing EIA regulation (lists of projects and procedures) to the EIA Directive 97/11/EEC,
introducing Strategic Environmental Assessment (SEA) procedures following the Directive
2001/42/EEC and securing public access to environmental information following the EU
Directive 2003/4/EC.

e Regul ations on permitted noise | evel in the
54/92). Serbian noise and air quality standards are detailed in Appendix F.

¢ Regulations established on the basis of the Law on Environmental Impact Assessment
include the following:

o Decree on establishing the List of Projects for which the Impact Assessment is mandatory
and the List of projects for which the Environment Impact Assessment can be requested
(AOofficial Gazette of RSO No. 84/ 05)

e Rulebook on the contents of requests for the necessity of Impact Assessment and on the
contents of requests for specification of scope and contents of the Environmental Impact
Assessment Study (A®OfNoci @a®9/ Garette of RS

e Rulebook o n t he contents of t he Environment al I
Gazette of RSO No. 69/05)

e Rulebook on the procedure of public inspection, presentation and public consultation
about the Environment al Ifnfipi accita | A sGsaezsest nheen to f S t RUSK

e Rulebook on the work of the Technical Committee for the Environmental Impact
Assessment Study (AOfficial Gazette of RSO No.

3.2.2 Other relevant Serbian legislation
e Law on public roads (AOffDxial Gazette of RSO

e Law on expropriation (AOfficial Gazette of RSO

3.2.3 Relevant World Bank policy

The World Bank OP 4.01 and other environmental Safeguard policies;

3.2.4 Existing EU legislation

The main EU environmental legislation relevant to this Project is as follows:
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3.3

European Commission (1997) Council Directive 97/11/EC of 3 March 1997 amending
Directive 85/337/EEC on the assessment of the effects of certain public and private

projects on the environment OJEC L 073 14/03/1997 p5-1 5 , known as @&@the D

EI Ab

European Commission (2003) Council Directive 2003/35/EC of 26 May 2003 providing for
public participation in respect of drawing up of certain plans and programmes relating to
the environment and amending with regard to public participation and access to justice
Council Directives 85/337/EEC and 96/61/EC OJEC L 156 25/06/2003 p17-23, known as
6the Directive on Public Participationd

European Commission (1979) Council Directive 79/409/EEC of 4 April 1979 on the
conservation of wild birds, knownDasedbét hee on Birdséo

European Commission (1992) Council Directive 92/43/EEC of 21 May 1992 on the
conservation of natural habitats and of wild fauna and flora, known as
Directivebod

Environmental Conventions

The Environmental Conventions that Serbia is a signatory are listed below, but not all are relevant
to this Project:

Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), Washington DC, 1973

Convention on Conservation of Migratory Wild Animals, Bonn, 1979
Convention on Conservation of European Wildlife and Their Natural Habitats, Berne, 1979

Convention on Access to Information, Public Participation in Decision-making and Access
to Justice in Environmental Matters, Aarhus, 1998

Convention on Environmental Impact Assessment in a Transboundary Context
Espoo, 1991

Detailed list of international conventions is given in Appendix C.

3.4

Planning framework

Planning framework for the preparation of the Preliminary Design of the highway E-80 section Nis -
Bulgarian border is presented in:

Spatial Plan of the Republic of Serbia, determined by the Law on the Spatial Plan of the
Republic of Serbia (AOfficial Gazette of

The Spatial Plan for the area of infrastructure corridor Nis - Bulgarian border with the
elements of the Regulation Plan (AOfficial

Municipal Spatial Plans

The Spatial Plan for the area of infrastructure corridor Nis T Dimitrovgrad is a long-term
development document. Legal framework for the document preparation is the Law on Planning and
Construction (AOfficial Gazette of RSO No. 47/ 03).

Spatial Plan comprises the area of app. 998.41 m? and 92.00 km length on the parts of the
following territories: city of Nis and municipalities Bela Palanka, Pirot and Dimitrovgrad.
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The Spatial Plan encompasses the following:

e Main infrastructure corridors 1 with the existing and planned main infrastructure systems
and their protective areas

e Supporting alternative infrastructure systems i alternative road route
e Corridor influence zone.

The Spatial Plan border is determined by the cadastre municipalities borders or by the
geographical borders on the territory of the cadastre municipality. Conditions and guidelines from
planning documents of higher category, along with particular planning solutions constitute acquired
planning duties.

3.5 Main steps of national procedure on EIA in the Republic of
Serbia

In the juridical system of the Republic of Serbia, the Environmental Impact Assessment procedure
is regulated by the Law on Environmental Impact Assessment, along with appropriate sublegal
enactments which determine particular issues within the Impact Assessment procedure in more
detail. One of the significant elements in the procedure itself is public involvement and the duty of
forming the Technical Committee. Environmental Impact Assessments are required for the projects
which are being planned and conducted, technology improvements, reconstructions, capacity
expansion, work termination and removal of projects which significantly influence the environment.
The procedure of Environmental Impact Assessment consists of three phases (depending on the
List containing a certain project, there can be one, two or more phases):

- Phase I: Decision-making on the necessity of Environmental Impact Assessment of the project
- Phase II: Specification of scope and contents of the Environmental Impact Assessment Study
- Phase IlI: Environmental Impact Assessment Study

Entities which have participated in this Environmental Impact Assessment procedure are the
following: Project contractor (PEPS), relevant authority (Ministry for Environment and Spatial
Planning), elaborators of the study, interested authorities, organizations and general public.

Environmental Impact Assessment of the E- 80 highway project, Nis - Bulgarian border, section
Prosek i Dimitrovgrad, divided into five sections, is procedurally completed for one sections (official
approval has been obtained), whereas the studies for four section has passed the public
consultation and are in the phase of acquiring the official approval from the relevant Ministry.

3.6 Land acquisition and Resettlement: Resettlement Policy
Framework

The aspect of land acquisition is addressed in detail in a separate study and Resettlement Policy
Framework. The main elements are summarized here.

The following form the legal basis for this Resettlement Policy Framework:

e The Republic of Serbia Expropriation Law (passed in 1995 and enacted on January 1,
1996, amended in March 2001, amended on March 19, 2009);

e Law on Fundamentals of Property Relations (1980, applicable from 1st September 1980,
amended 1990, and 1996);
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e Administrative Code (Passed in 1996, amended June 26, 1997
e Law of Planning and Construction (Passed on May 5, 2003, enacted on May 13, 2003);
e Law of Agricultural Land (Passed on July 19, 2006, enacted July 27, 2006); and

e The World Bank Policy on Involuntary Resettlement* (OP/BP 4.12).
3.6.1 Republic of Serbia Expropriation Law

General Background

The Republic of Serbia Expropriation Law (passed in 1995 and enacted on January 1, 1996,
amended in March 2001, amended again on March 19, 2009) guides land acquisition and serves
as a general framework for expropriation in the Republic of Serbia. The Republic of Serbia
Expropriation Lawdoes not use t hye tes ent,tdhicmmeaseduitnthearelevant
World Bank policy documents, but instead uses the term expropriation. This law enables
government institutions to acquire private property for projects that are deemed to be of national
and/or local interest, while protecting the interests of all project affected persons with legal title,
whose assets are to be expropriated. The law also enshrines the principle of fair compensation.

The most important features of the Law on Expropriation are:
e |tis intended to ensure simple, efficient process, reducing as far as possible the need for a
lengthy judicial process to facilitate necessary expropriation. Under normal circumstances,
the entire process of acquisition can be completed within six months;

e The fair value of the land affected by a particular scheme, or project, is determined by the

Tax Administration, on behalf ?3Hevalubie aséeedn e f i c i

on the basis of comparable sales transactions in the area in the recent past;

¢ As a condition to start expropriation, the Beneficiary of Expropriation must arrange a Bank
Guarantee with a Commercial Bank, in the assessed total sum for payment;

¢ In the case of privately owned agricultural land, if comparable land of the same type and
quality, or the appropriate value, in the same area or vicinity (Article 15 of the Expropriation
Law) can be identified, it is offered to the projected affected person with formal title;

e The comparability of land is determined on the basis of an assessment of the available
public land, by an accredited expert hired either by the Beneficiary of Expropriation, or the
Ministry of Agriculture;

! Available for download from the following link:

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTOPMANUAL/O,,con
tentMDK:20064610~isCURL:Y~menuPK:64701637~pagePK:64709096~piPK:64709108~theSiteP
K:502184,00.html

> The Beneficiary of Expropriation under the Republic of Serbia Law is defined as the person, or
legal entity, on whose behalf the expropriation is being undertaken. The Implementing Entity is
defined as the legal entity that is implementing a particular scheme or project. In the case of the
Corridor X Highway project/program, the Beneficiary o f Expropriationdé is
implementing entity, the K10DOO, or in future the latter directly on its own account
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e In case of disagreement on the comparability of the land offered, a different accredited
expert would be hired by the local municipality to determine the comparability of the land
offered;

o Further disagreement would result in the project affected person resorting to the judicial
process, where a decision would be made on the comparability of the land, or the payment
of the assessed fair value in monetary terms;

e Where comparable land cannot be identified, the project affected person with legal title is
offered the assessed fair value as determined by the Tax Administration. If the project
affected person wishesto challenge t he assessment of o6f ai
judicial process;

e For the project affected person, without formal title, there is no provision to pay
compensation currently under the Law on Expropriation;

¢ |n addition, after the passage of the Law on Planning and Construction (Passed on May 5,
2003, enacted on May 13, 2003), it is a criminal offense to construct any structure without a
building permit on either public or private land; and

¢ Inthe case of project affected persons, with formal title, who have constructed a permanent
structure, without a formal building permit, compensation can be paid, if decided by a
Court, under the Law on Fundamentals of Property Relations (1980, applicable from 1°
September 1980, amended 1990, and 1996) in terms of the investment made i as
determined by an accredited Expert to assess the value of the materials used.

Selected Provisions

Under article one of the Expropriation Law, immovable property3 may be expropriated or ownership
rights over such property restricted, only with equitable compensation which may not be lower than
the current market price of such immovable property (hereinafter referred to as: the compensation),
if it is so required because of a public interest* defined under the law.

The fair value of the immovable property affected by a particular scheme, or project, is determined
by the Tax Administration, on behalf of the 6 Benef i ci ary of Expropri a
the basis of comparable sales transactions in the area in the recent past. The assessment of fair
value takes into account the value of land, the cost of structures and installations, crops, woods,
trees, fruit bearing tress, age of crops, vineyards, and the time needed to reproduce them. The

® Immovable property is defined, under the Law, as the parcels of land, buildings and other
facilities.

* The Government of the Republic of Serbia may define a public interest for expropriation if the
expropriation of immovable property is necessary for the construction of a facility in the area of:
education, health care, social welfare, culture, water management, sports, transportation, energy or
utility infrastructure, facilities for the requirements of government authorities and the authorities of
territorial autonomy and local self-government, facilities for the requirements of national defense,
ensuring the environmental protection and protection against natural disasters, for exploitation of
mineral resources, and for the construction of apartments to be used for meeting the requirements
of socially vulnerable persons.
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impact of the scheme on the value of land will not be considered in the fair value of the immovable
property.

The Law on Expropriation requires the Beneficiary of Expropriation to justify the need for
expropriation and to demonstrate that the scheme cannot occur without the proposed expropriation.
The declaration of public interest/use is a special procedure, which precedes and enables any
property acquisition and expropriation.

Immovable property, as defined, may be expropriated when necessary for the construction of
facilities or undertakingofwor ks of i publ The key assumptiensst thatuttse eschéme
cannot progress without expropriating the immovable property.

When the schemeisdecl ared t o be d&adncrgeuwekplopriationi proposal ey she
Beneficiary of Expropriation is prepared and then submitted to the relevant municipality
encompassing the project affected persons. The respective Local Government Property
Department, where properties are being expropriated, then administers the expropriation process
at the local level in conjunction with the Beneficiary of Expropriation.

A concrete expropriation proposal is prepared for each project affected person that contains the
amount of land involved, the assessment of fair value for any immovable property, the justification
of the need for the specific expropriation, together with the confirmation that the scheme is included
in the relevant regional and/or spatial plan.

The concrete expropriation proposal also involves the Beneficiary of Expropriation arranging a
Bank Guarantee with a Commercial Bank for the assessed fair value. This assessment is prepared
by referring to the Cadastre Register, which provides details on the title holder, the immovable
property, the type of land, and the area of the affected land. The concrete expropriation proposal
also obliges the Beneficiary of Expropriation to submit a request to the Cadastre Office, Land
Registry, or other public register, to prevent any transaction (Article 32) on the land to be
expropriated.

Under the Law, expropriation must be completed and all project affected persons are compensated
in comparable land or in monetary terms, before the Building Permit (or Construction License) is
issued to the contractor to mobilize and start the civil works. In the event that a project affected
person (s) disagrees with the offered compensation in either form, they can resort to the judicial
process, and the Beneficiary of Expropriation can request the Ministry of Finance, on an
exceptional basis, for the permission to access the said plot (s) (Article 35).

For any specific scheme to obtain public interest status, the Beneficiary of Expropriation is obliged
to submit to the Government (through the Ministry of Finance) the feasibility study, the justification
of the need for the specific expropriation, the estimated costs, the estimated land affected, and to
the extent that details are available, the number of affected plots of land.

The request for the designation must also document that the scheme is included in the relevant
local, regional, or spatial plan. The public interest status can be granted at either national, or local,
level depending on the specific Beneficiary of Expropriation, and the nature and size of the
& chemed

Public Enterprise fARoads of SerRagedd



The Beneficiary of Expropriation is not required to prepare a social assessment (socio-economic
study) or a baseline census with regard to project affected persons.

The Law of Expropriation also applies the following principles:

Acquisition and compensation principles apply to all types of rights such as ownership rights, third
party rights such as lease rights, business rights, easement rights, rights of those who have been
cultivating the land etc. (Law on Expropriation, Article 1).

The expropriation may also include the instigation of an easement over the immovable property or
a lease of the parcel of land for a specific period of time, which will be occupied temporarily and not
for a period exceeding three years. The land must be restored to original condition before given
back to the project affected person, with legal title (Law on Expropriation, Article 5/6).

The Beneficiary of Expropriation shall grant to the project affected person, with any form of legal
title (ownership, lease), of an affected residential building (public or private), or business premises,
at his request, the equivalent right over another equivalent residential building (public or private), or
equivalent business premises, in the same area or vicinity (Law on Expropriation, Article 16/19).

Under Article 51 of the Law on Expropriation, the Beneficiary of Expropriation can be requested by
a Court Decision to offer a compensation amount in monetary terms that exceeds the assessed fair
market value, as defined earlier, if other personal or family circumstances of the project affected
person deem it necessary to ensure that his/her livelihood is protected (e.g., nhumber of family
members, number of family members capable to earn a living, or number of family members who
are employed, health status of family members, monthly income of the household, etc).

Under Article 71 of Law on Expropriation, in the event of the administrative transfer of land or other
natural resources which are owned publically, the publically owned legal entity (ies) that has/have
rights over the land or other natural resources shall be entitled to the compensation for the labor
and the funds invested in such land, or other natural resources, and the fair value of the land if the
legal entity (ies) has proof of purchase. The assessment of the investment, or the fair value, is
made by the relevant accredited expert, as discussed above.

The Expropriation Law and the World Bank Policy on Involuntary
Resettlement (OP/BP 4.12)

In general, the institutional framework for expropriation in Serbia is strong and broadly compatible
with the World Bank Policy on Involuntary Resettlement (hereafter OP/BP 4.12), but there are
some significant exceptions.

In order to fully comply with OP/BP 4.12, the following steps will need to be taken by the
Beneficiary of Expropriation (Currently PEPS, on behalf of K1I0DOO, or in future K10DOO directly):

e The Beneficiary of Expropriation shall establish an independent grievance commission,
comprising representation from the Beneficiary of Expropriation, the implementing entity
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(K10DOO), and the municipalities encompassing project affected persons, together with
adequate representation of project affected persons themselves;

e This body should be established by the Beneficiary of Expropriation at the same time as
the section specific Resettlement Action Plan for any one section (expropriation proposal
under the Republic of Serbia Law on Expropriation) is sent to any Municipality
encompassing project affected persons;

e The objective of the independent grievance commission is to provide guidance/advice, and
to deal with any complaint/grievance associated with any expropriation or resettlement
under the scheme;

e The scope of responsibility of the independent grievance commission involves the
responsibility to mediate in any dispute on the comparability of offered agricultural land, or
the assessed fair value for immovable property;

e The independent grievance commission has the possibility to hire, with costs covered by
the Beneficiary of Expropriation, an accredited expert to review and assess the
comparability of offered agricultural land, or the assessed fair value for immovable

property;

¢ If the independent grievance commission determines that the offered agricultural land is
not of comparable value, they can request the Beneficiary of Expropriation to pay the
assessed fair value, as determined by the Taxation Administration;

o |If after mediation, the project affected person, offered comparable agricultural land or
assessed fair value for immovable property, disputes either the comparability or the
assessment of fair value, they are free to enter the judicial process in a manner consistent
with the current Law on Expropriation;

e A social assessment (socio-economic study) of the project affected persons will be
undertaken by the Beneficiary of Expropriation during the preparation of each individual
section specific RAP (expropriation proposal under the Republic of Serbia Law on
Expropriation).

Moreover, as noted earlier, the compensation under the Republic of Serbia Law on Expropriation is
determined in accordance with the prevailing market price after taking into account the value of
land, cost of structures & installations, crops, trees, wells, age of crops, vineyards, and the time
needed to reproduce them. The effect of the project on the value of land will not be considered
while evaluating the properties. This, although comparable to the replacement cost defined under
OP/BP 4.12, does not specifically mention the cost of any registration and transfer taxes.
Accordingly, under this RPF, any compensation of productive land and/or property, including
businesses, should include the registration cost in the Cadastre Office, or other relevant register,
any administrative fees, and/or transfer taxes.

The Republic of Serbia Law on Expropriation is not clear about the status and rights for those
project affected persons, who currently use public or private land, but do not hold formal title.
However under OP/BP 4.12, their status is clear, project affected persons, without formal title, who
have been using public land or private land are entitled to compensation for any investment made
on public and private land in the cost of structures and installations (under the Law on
Fundamentals of Property Relations (1980, applicable from 1* September 1980, amended 1990,
and 1996) in terms of the investment made i as determined by an accredited Expert to assess the
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value of the materials used, crops, woods, trees, fruit bearing trees, vineyards, the age of crops
and the time needed to reproduce them.

These rights do not extend to individuals who commence activities, either in the form of cultivation
or the construction of any immovable property, after the declaration of public interest, reflecting
current practice where property transactions are restricted under Article 32 of the Republic of
Serbia Law on Expropriation.®

® The declaration of public interest was made in the case of the E-75 in the Official Gazette of the
Republic of Serbia Number 78 in 2008 and in the case of the E-80 in the Official Gazette of the
Republic of Serbia Number 84 in 2008.
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4. PROJECT DESCRIPTION
4.1 Route Characteristics

4.1.1 Route Description

The branch of cor+80dors ex,t Dmirgvigkadagias designed through five
sections, see also Table 4-1:

a. Proseki Crvena Reka
b. CrvenaRekai Li f I i k
c. L i filPonbkri Pirot
d. Piroti commencement of Dimitrovgrad bypass
e. Northern Dimitrovgrad bypass
a) Section: "Prosek i Crvena Reka"

The key aspect of this section of project highway is that it peels away from the existing road that

runs through the Nature Park Sicevacka Kilisura and takes a new route adjacent to the Park, along

primarily existing roads, running approx west to east (see Appendix B first map). The highway route

turns southeast in the area behind the village Mal
existing ridDilmmaadvygirgd and accross the river Ni g e
speed trains and on the section Prosek i Crvena Reka goes through the are
through the narrow valley of the river Kunovaka to the village Bancarevo, where it first turns east,

then north and then through the valleys of several small streams slopes down to the valley of the

riverNi gava. On this section, the highway mostly foll
R-2 4 1 a T Rrvaipa Reka.

New sections of the regional road will be constructed on those parts where the motorway route
uses the regional road route. On this section, the motorway route lies on slightly sloping ground
only before the entrance to the gorge, whereas higher slopes occur from that point onward, which
requires the application of adequate sharper route elements. The highway slopes down from the
hilly terrain to the valley region in the vicinity of the village Bancarevo, through the tunnel under the
fold Plol a.

Upon exiting the tunnel from the confluence of Ba
is generally located on the contact of thelef t sl ope and the valley of thi
confluence of the river Draguga into the river C
Glogovac, the route is generally located in the same manner on the contact of the valley of the river

Crvena reka and its |l eft slope. The rivers Dragudga

those parts where their valleys are widened. Downstream from the village Glogovac, the Crvena
reka has several relatively short stretches with narrow, gorge-like valleys. Along the left curve, the
route transfers to the right bank of the river Crvena reka, i.e. to the slope above the left riverbank of
the river Nigava in the district of the village Cr

b) Section: "Crvena Reka-L i f | i k"

After the highway route descends into the district of the village Crvena Reka, the highway transfers
by one structure to the right bank offi Dinhtevgrad ver N
t he exi st i nigDimiteovgtad amatle ralvayg for high-speed trains  N'i Dimitrovgrad. In
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its following course, on the section Crvena Reka 7 Li f I i k, the highway rout e
contact of the slopes of Svrljig mountains and th
Palanka from the north. Traffic connect i on bet ween Bel & 80Pghvaaynisa and
represented by a delevelled crossroad i Bela Palanka interchange.

c) Sect i ioRonori"Pirat"f I i k

After bypassing Bela Palanka, the highway route transfers its position near the village Klenje by

meansof a bridge, from the right to the | eft bank o
crossing the Nigava, the highway irRmittowgrad (outremtr s e c t s
f.1.12) in a delevell ed mann e chesthelsasdie ohtle dottl Debelio s o ut
Del i Crni Vrh. On this segment the route lies on an extremely hilly terrain with the occurrence of

numerous bridges and tunnels, whereas centre line elements and grade line inclinations are on the

permissible limit. Further, the route goes down from the fold Debeli Del and bypasses the village

Ponor from the east side, cuts the regionalroad R-26 2 and intersects the mai
the villages Blato and Kostur. The highway crosses over a hilly terrain on this section. Interchange
"Pirot-west" is |l ocated at the inter sect9andwitinfthet he h

interchange there is also a deviation of the road M-9 . Af ter it i n{9.ahe highwdys t he
goes down to Pirot region, stretches bet ween the villages Rasnica and
intersection with the railiDomdt aodgtae ((ewioearmtl

highway corridor follows the existing road route on the north side all the way to Sukovo. In the
intersection zone of the highway with the railroad and the regional road there is the "Pirot - east"
interchange.

d) Section "Pirot T commencement of Dimitrovgrad bypass"

Bet ween Pirot and Sukovo, t he hi ghway routie i s
Di mitrovgrad (current [latferralnand)is,mostiton this coerde.cFortner, ov er
the highway route mostly consists of consecutive S curves up to a point on the river Jerma. From

the bridge over the Jerma, the route liesonanextre mel vy fl at terrain. Cuttin
by means of bridges near the village Obrenovac, the route transfers its position from one to the

other riverbank.

The village Obrenovac represents a starting point for more complicated conditions for the route lay-

out. There is a tunnel in the vicinity of Obrenovac. After the village Obrenovac, the highway lies on

a slightly steeper slope immediately alongside the railway which is, similarly to the highway, in the

right curve but of a smaller radius. Following the left curve, the highway then moves away from the

rail way and crosses the bridge to the right bank
way to Dimitrovgrad.

e) Section "Northern Dimitrovgrad bypass"

Hi g h w8 bypasses Dimitrovgrad and its suburban settlements on the north side, covering a
stable, barren and undeveloped ground without disturbing the existing city operation and its future
spatial development. On the segment of border crossing, the highway route fits into the existing
road. The terrain on this section can be characterised as mountainous and extremely difficult for
highway construction. Such a terrain caused the construction of two tunnels and a bridge on the
route. The position of Dimitrovgrad interchange is west of the city centre.

4.1.2 Construction characteristics
Geometrical cross-section
Geometrical cross-section of the highway for design speed of 100 km/h:
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Driving lanes

Emergency lanes

Marginal strips

Verge

Earth shoulders

4 a

2x250m

3.

Total pavement

1x4.00 m

TOTAL

2x1.00m

50 m

2 x (0.35 m+0.20 m)

= 14.00 m
5.00 m
= 1.10 m

2x10.05m

4.00 m
2.00m

26.10 m

Geometrical cross-section of the highway for design speed of 120 km/h:

Driving lanes

Emergency lanes

Marginal strips

Verge

Earth shoulders

Publ i c

4x3.75m

2x2.50m

Total pavement

1x4.00 m

2x1.50m

T{TAL

Enterprise

ARoads

of

2 X (0.50 m+0.20 m)

S e r Bagedd

= 15.00 m
5.00m
= 1.40 m

2x10.70 m

4.00m
3.00m

28.40m



Table 4-1 Constructionc har act er i71s80 highway @rbsek i Dimitrovgrad

Section:

tion: Pirot i Hi gh -
Section:. Crvena |Secti on:i f(f;::gncemgst c:f Section: Northern Prlosgek way -80
Prosek i Crvena | Reka-L i f | i k| Ponor - Pirot o Dimitrovgrad bypass | _. .
Reka Dimitrovgrad bypass Dimitrovgrad
Length (km) 22,525 10,296 29,067 12,754 8,672 83,314
AADT (veh/day) 14 073 13 786 14 274 15 782 / 13 405* 14773
Desi d Vi
esign - spee "1 120 120 100/120 120 120 100/ 120
(km/h)
Horizontal curve
radius, min. / max. | 750/ 4 500 750/ 1875 500 /2 000 750 /5 000 77514000
applied (m)
Longitudinal rade,
. g .g 0.8/4.70 0.25/2.25 0.3/5.00 0.8/5.00 0.5/5.00 0.25/5.00
min. / max. applied (%)
Total width of dbed
otal width ot roadbed | e 40 28.40 26.10 / 28.40 28.40 28.40 26.10 / 28.40

(m)

Drainage concept

closed system

closed system

closed system

closed system

closed system

closed system

Retentions, number

38

15

30

23

stormceptors

106
stormceptors

and
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Section: N ; " :
tion:  Pirot H h -
Section: Crvena |Secti on: i foerirlgzncemlergt c;f Section: Northern Prlosgk way -80
Prosek 1 Crvena | Reka-Li f | i k| Ponor - Pirot - Dimitrovgrad bypass | _. .
Reka Dimitrovgrad bypass Dimitrovgrad
Pirot est Y-
Bela Palanka (Y- _I . W ( .
. . junction) Dimitrovgrad
Delevelled crossroads | - junction) -
Pirot east (Y- Gradina (Y-junction)
junction)
Underpasses AP, total
P 110 81 107 50 50 398
length (m)
Overpasses, total
39 168 358 385 - 950
length (m)
Total length 7
g 467 582 2431 116 1148 4744
left (m)
3
© | Total length 7
T | o engih 1 5g 581 2149 116 949 4313
g | right (m)
Total length 7
o g 648 : 1353 199 176 3872
0
S Total length -
S| . 950 - 1571 176 199 4 326
= | right
maintenance maintenance
Supporting facilities 6 parking lots - 2 lay-bys -
PP 9 b 9 centre Y-y centre
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Section: tion: Pirot i Hi gh -
Section: Crvena |Secti on: i foe;:gz.ncemggt c;f Section: Northern Prlosgk way -80
Prosek 1 Crvena | Reka-Li f | i k| Ponor - Pirot - Dimitrovgrad bypass | _. .
Reka Dimitrovgrad bypass Dimitrovgrad
2 parking lots 8 parking lots
4 lay-bys 6 lay-bys
Pavement flexible flexible flexible flexible flexible flexible

* Average Annual Daily Traffic (vehicle per day)

Publ i c

Enterprise ARoad

s of

S e r Ange2®




4.1.3 Tunnel design

A total of twelve tunnels are designed for the Project (see Appendix B maps), ranging in
length from less than 100m to over 1100m. The method of digging the longer tunnels such as
the Bancarevo section will be the New Austrian Tunneling Method (NATM), without the use of
digging machines. The NATM integrates the principles of the behaviour of rock masses under
load and monitoring the performance of underground construction during construction. The
NATM is not a set of specific excavation and support techniques. It is mobilization of the
strength of the rock mass and the method relies on the inherent strength of the surrounding
rock mass being conserved as the main component of tunnel support. Primary support is
directed to enable the rock to support itself. This technique is reliant on close monitoring of
geotechnical conditions, which should complement monitoring to be undertaken for
environmental aspects, including potential interference with aquifers etc.

Tunnel boring machines are planned to be used for two tunnels on the Dimitrovgrad Bypass.
The guantities of excavated material have been calculated to be 170 000 m? for Bancarevo,
69 000 m® for Progon and 117 000 m? for Przojna padina. There are inherent potential issues
associated with geotechnical instability and alterations to groundwater and these aspects will
be monitored closely during construction and mitigation implemented where required.

The first section of the road (Prosek i Crvena Reka) is designed on a rather permeable soil
(107 10 m/s) for 65% of its total length. The section Crvena Rekai Pi r ot ( fi hi
on a soil with poor permeability except 25% with high permeability. On the section Pirot i
Dimitrovgrad and Dimitrovgrad bypass there is less than 10% in length with high risk of
groundwater pollution due to its permeability.

The longer road tunnels fall within the category which requires artificial ventilation. Ventilation
system has been designed so as to provide:

¢ air quality with respect to the allowable harmful substances in vehicle exhaust gas
¢ smoke extraction under emergency situations (tunnel fire)

The tunnel will be furnished with a longitudinal ventilation system with jet fans and reversible
action for two-way extraction of exhaust gas from the tunnel.

The tunnel will be interconnected with emergency exit passageways for passengers in the
event of accidents, i.e. fire in one of the tunnel lines. Considering that the tunnel has another
tunnel tube which runs in parallel along the entire tunnel length, smoke extraction can be done
in the manner prescribed by the requirements in case of tunnel fire (PIARC, Fire and Smoke
Control, 1995, Europe Working Group). Tunnel tubes are interconnected over passenger
emergency exit passageways in the event of fire. The entrances to these passageways will be
equipped with doors preventing smoke from the tunnel or fire to reach the other tunnel, which
will be used under such circumstance for emergency exit of passengers. These passageways
will also be ventilated. Tunnel smoke extraction is limited to the possibilities of the ventilation
system, which will adjust, in the event of fire, for one-way traffic in all lanes.

In the event of fire, ventilation system should be automatically controlled, if there is no central
supervisory control system. If there is such system, then the operator will take control of the
ventilation system in order to regulate smoke extraction. This system also enables automatic
control over time programs and manual and remote control. Make sure that all installations

Public Enterprise fiRoads of SerHage®2d



and tunnel wall cladding meet fire requirements and do not put the passengers at risk during
evacuation.

Tunnel ventilation can be constructed so as to meet all terms of reference as regards assuring
air quality and also smoke extraction requirements. The tunnel will be fitted out with sensors
for detection of hazardous substances in the exhaust gas, which automatically control the
ventilation system in accordance with planned operating modes. Sensors for fire detection in
the tunnels are also planned.

The noise issue is a subject under the Tunnel Preliminary Design where it has been
concluded that the measures to be taken in that respect will be defined under the Detailed
Design. Considering that the tunnel holds the main noise sources, first the fans, following
which are the vehicles, special care should be given to that issue. Reversible jet fans will be
selected based on the best output concerning noise levels. In case that detailed acoustic
analysis, which would be conducted under the Detailed design, should show that additional
mitigation measures are necessary, special tunnel wall cladding with high sound absorption
coefficient might be used.

4.2 Geographical position

The newly de&Ghiggwagerdute(s situated in the region of Balkanian Serbia. This
region encompasses the southern part of Eastern Serbia and is adjoined on three sides: the
border with the Carpathian Ser bii Rtanjii Stara glagninag sent e
the border with Pomoravlje is the valley-like watershed between the water basins of the
Ni gava and the VIasina, and the border with Bul
represent the western part of the parallel Balkanids (Carpatho i Balkanids). Among the
Balkanids, the most prominent mountains are Stara planina, Suva planina, Svrljig mountains,

Belava and Tupignica. Hydrographic network is ex
basin of the Jugna Mdroaw ad.s Thhe madivrerwaNtiegravfa wit
Ni gava (length 218 km), as the |l ongest tributa
Republic og Bulgaria and flows through Dimitrovgrad basin, Pirot basin, Bela Palanka basin
and Si | ev f@he Stgrmplagire mountain range stretches across the borders of Serbia,

Bulgaria and Montenegro, with the range in Serbia being included as a Nature Park.

The highway stretches out in the direction northwest -s out heast , from the cit)
Bela Palanka and Pirot, to Dimitrovgrad (the border with the Republic of Bulgaria).

At its very beginning, the route of the future road extends onto the northern slopes of Suva

planina mountain, goes through the valleys of t
Draguga and Crvena reka. On t hi s s exddrderoohthe t he h
Natur al park ASiievalka klisurafdn from the sett]|

This is in contrast to the existing road which goes through the Sicevo gorge and through
approximately 10km of the Nature Park Sicevacka Klisura, which is protected as an area of
exceptional biological diversity and home of a great number of endemic, relic and rare plant
and animal species, as a remarkable example of the occurrence and interaction of geological,
geomorphological and hydrological phenomena, and as a landscape of prominent features of
natural beauty.

From the settl ement Crvena Reka, the route tran
The corridordés northern border is the sout hern e
border are the northern slopes of the mountain massif Belava. This region is dominated by the
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Bel a Palanka basin and the river Ni gava, whi ch

tributaries: rivers Petrova reka aRutherfhefmtiiei ca, a
road passes close to the setAfterdoypassingBelaBPaldnka, Pal an |
the highway route transfers its position from ¢t}

the village Klenje, then heads to southwest and reaches the saddle of the fold Debeli Del i
Crni Vrh (Belava mountain). From the fold Debeli Del i Crni Vrh, the route slopes down
through the villages Ponor, Blato and Kostur towards the Pirot region.

From Pirot to Dimitrovgrad, the route follows the val | ey of the Nigava.
settlement Dimitrovgrad on the north, thus being on the southern slopes of the mountain Stara
planina (Vidlil).

Larger wurban centres encompassed by the corridorl
Pirot and Dimitrovgrad.

4.3 Social Aspects

From the aspect of organization, arrangement and usage of the territory of the Republic of
Serbia, the basic objective of the development strategy is to achieve a more uniform territorial
distribution of the population, as well as the intensification of its reproduction, i.e. the increase
in the share of younger population in emigration areas and areas with a high index of ageing.
Realization of this goal is achievable by combined, adjusted measures of demographic policy
and policy of regional development in the field of two fundamental components of
demographic development (biodynamics and migration).

Construction of t he i Bidlgararsordean wilt have a favowable impgactr Ni ¢
on the traffic and economic connection of the Republic of Serbia with its neighbouring
countries, as well as stimulating economic development of the region surrounding this
corridor. More beneficial connections of the southeast Serbia with the west, central and south
Serbia and the region of Podunavlje near the river Timok will be established through this
corridor and the regional traffic network. Intensification and connection of traffic courses in the

corridor wild/l influence the strengtheni npwof ecc
the most significant transport node after Belgrade, as well as on the development of Pirot,
Bel a Palanka and Dimitrovgrad, icBulparisembordern t he r ou

From the aspect of functional classification of settlements in the area, there is a conspicuous
differentiation between urban and rural settlements.

The distinction of 5 levels of centres are defined in the potential settlement network as follows:
e macro-r egi onal centre: Ni g (235159 inhabitants)
e regional centre: Pirot (63791 inhabitants)

e urban centres: Bela Palanka (14381 inhabitants) and Dimitrovgrad (11748
inhabitants)

e village community <centres: Gornji aMdt dji éVadck
(municipality of Bela Palanka); Temska and Sukovo (municipality of Pirot)

e centres of t wo or mor e vill ages: Jel agnic
(municipality of Bela Pal anka); Bl at o, Kr upe
and @Geal municipality of Dimitrovgrad).
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The corridor area represents a part of macro-r e gi on al area of Ni ¢,
populated with 1.3 million of inhabitants. Concentration of all traffic types on the narrow area

whi ch

of river vall eysavaf, tNHgalvwgmaandM Toplica caused af

90% of the total population of the region, urban settlements, economic capacities of non-
agricultural type and main infrastructure systems on these axes.

Advantages originating from geographical and traffic position of the area, with a permanent
value, and based on which the realization of significant effects in the domain of investments
can be expected, which will generate other positive economic effects and changes in the area.

In the domain of demographic tendencies, a higher volume of spatial redistribution of the
population is not expected. For more intense migrational tendencies there are no assumptions
in the total demographic potential, which is in a declining developmental phase (negative
population growth, unfavourable age structure of the population). Population concentration

rate in urban centres (Ni g, Pirot, Bel a Pal

of decrease in the total population in rural settlements, than on the basis of increase in cities.

Hierarchy of urban centres determines the dominant role in the settlement system to the
already affirmed centres (Nig, Pirot, Bel
acquired positions from the aspect of interregional distribution of functions.

Il ntense ur bani zati on zonhes wi || remai n i n

anka,

Pal

t he

Concentrated urbanization wil|l continue around t

and Dimitrovgrad. Larger expansion of construction areas of rural settlements is not planned,
only the supplement of the existing areas. New construction is only possible as extensions to
existing buildings, or as a replacement of dilapidated residential properties with new ones.

The newly designed highway represents an integration factor of national and regional area,
simultaneously being a disintegration factor of local area, i.e. local community.

The analysed corridor area encompasses the settlements belonging to the municipalities of
Bela Palanka, Pirot and Dimitrovgrad. The settlements are of rural type, with small population
density, except for the urban centres of respective municipalities: Bela Palanka, Pirot and
Dimitrovgrad.

The area is stricken with population emigration and depopulation of rural areas. Urban
settlements Pirot, Bela Palanka and Dimitrovgrad, and their suburban settlements Gnijilan,

Pol j ska Radgana and Crvena Rek a ar e on t he | e\

emigrational settlements are those belonging to the municipality of Bela Palanka and Mali
Jovanovac in the municipality of Pirot. Over the last ten years, the population has slightly
decreased, and the same tendency is noticeable in a certain number of households.
Everything points to a decreased rate of population growth and to local migrations directed
towards the above-mentioned urban centres. Number of the working-age population and of those
agriculturally active is in slight decline (in comparison to the period from 1991 - 2002).

Natural conditions represent a limiting factor for agriculture due to hilly-mountainous terrain

configuration, excluding the narrow zone 1in

in total used land is decreasing (from 53% in 1991, to 49% in 2002), which is also revealed by
the fact that the number of agricultural population is in continuous decline.

The changes in rural settlementsd structure

decay of numerous little settlements on one hand, and the formation of smaller centres with
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urban structure features in the rural area, on the other hand (craftsmanship, petty industry,
catering industry and other commercial activities).
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5. BASELINE DATA
5.1 Geology and soil

5.1.1 Soil Characteristics

Due to relief complexity, geological structure, climate, vegetation and effects of time and man,

various genetic types of soil have formed in a very small area. For that reason, about 25 soil

types, subtypes and varieties have been identified within the study area incorporating a part of

Nis valley, Bela Pal anka and Pirot vall eys, the River Ni
These types are calcareous alluvium, alluvium developing into cambisol, waterlogged

alluvium, acidified grassland, chernozem soil, calcic vertisol, eutric cambisol, terra rosa,

rendzina, umbric leptosols, podzols including slates, degrading calcomelanolosole complex,

etc.

Generally, recent alluvial deposits (alluvial grassland) is a heterogeneous group of soils
formed as fresh deposits in the area of rivers (the rivers Nisava, Dolinska and Jerma). Alluvial
deposits take up large areas across which will pass the newly designed highway section, in all
of the sections from Prosek to Dimitrovgrad, i.e. border crossing Gradina. These soils
represent high quality soils, as regards agriculture, and are rated as Class Il.

The main types of saoil in the highland area of the region can be categorized in the mountain
range of Stara Planina, the basin of Nisava, on red sandstones with regosols (petrographic
formations which have not yet developed into soil), umbric leptosols or humus-siliceous soil
and dystric cambisols (beech forest).

5.1.2 Relief i Geomorphological Features and Catchment Area

Geomorphological Features of the Terrain

According to its geographic position, the Project area is a part of Southeast Serbia and

mor phologically, the areabds r €l mamtaincslopesof 3uvahi ghl a
Planina, Svrljiska Planina and Stara Planina are a part of the highlands area. The relief is
characteristically Afesimbeighto6 wi th great differenc

Alluvial areas of the Nisava River and its terraces present the flatland relief. The bed of
Nisava River was formed after the Neogene lakes retreated and dried out. The river Nisava
cuts through the gorge known as Sicevo Gorge, which is definitely the most prominent
morphological feature in the Project area. This river made several terraces during its
formation, the highest of which is 508 m.

Nisava valley is especially interesting as regards geomorphology. This river flows through
several hollows: Nis, Bela Palanka and Pirot Hollow. The width of the river valley of Nisava is
very changeable, its width varying from several tenths of meters to several kilometres. The
other river valleys are mostly gorges having local broader areas. Sicevo Gorge, which
connects the Nis Hollow to the Bela Palanka Hollow, has specific hydrographic features. In
this part, Nisava runs fast and wild, its river bed ranging from 15 to 25 m of width. The width,
height and depth of the flow rise when the water levels are high.
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The most prominent area of the hollow of Pirot Hollow is the area between the river of
Prisjanska Reka and the River Jerma, which have deeply carved their beds into the substrate
due to their torrential flows.

The quantity of water in the River Nisava increases toward its mouth. This is mostly due to its
tributary Temstica.

According to its geographic position, the study area for the highway corridor ranges from the
Municipality of Pirot, via Municipality of Dimitrovgrad, to the Bulgarian border, representing an
area ranging upstream of the River Nisava and which is a part of south Carpathian Mountains
i Balkan region, with the Timok Zone as a subordinate unit. This large tectonic unit, located
on the slopes of the River Nisava (before Dimitrovgrad) is a part of Vidlicka Navlaka mountain
(the peaks: Pametnik and Kozarica).

Later morphological formations of the relief are fluvial denudation areas and slopes and areas
formed by erosion and accumulation represented by alluvial deposits and terraces, alluvial
fans, talus and scree deposits.

Complex geological structure, various and highly active tectonic movement, including later
erosion caused by numerous and different exogenous factors, have all contributed not only to
the morphological variety of the area, but also to its hydro-geological complexity.

The river valleys have cut deep into the ground due to the long period of erosion, which has
disturbed the unity of the mountain ranges and made them less prominent.

Catchment Area

The river system is highly branched and is a part of the Juzna Morava river basin. The main
watercourse is the River Nisava with its tributaries: Kunovacka Reka, River Dragusa, Crvena
Reka, Petrova Reka, Kosturska Reka, Temstica, Rasnicka, Pasjacka, Maglicka, Sedlarska,
Dolinska, Pantelejska and several small streams within the study area of the new designed
section of Highway E-80. All tributaries are more or less torrential and they form alluvial
deposits at their endings. This has caused disturbance in the overall condition of the larger
area. The main causes of these problems (surface wash, formation of bare and rocky land,
formation of deposits in flatlands, formation of bogs in valleys) are the destructive effects of
erosion. For this reason, particular attention will have to be paid to stabilisation works and
river defences, where the highway is routed within watercourses.

5.1.3 Geological Structure

The terrain in the section of Highway E-80, Nis 1 Dimitrovgrad, is comprised of bedrock of
various age (Palaeozoic Era, Mesozoic Era and Cenozoic Era), arranged in geotechnical
groups.

The oldest, Palaeozoic formations are represented by Permian sediments (P) and are formed
by red sandstones, aleurolites and conglomerates, which are discordantly spread over
Devonian flysch.

Mesozoic formations are the most frequent in the study area. Triassic (T;.,) formations, which
are chronologically the first, overlie the Permian sediments. These are little present on the
surface and appear as eroded areas. According to their lithological composition, these are
limestones, sandstones and conglomerates. Jurassic (J3°) sediments ovelie the Permian and
Triassic sediments and are represented by thin series of calcareous clastic sediments 1
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limestones and sandstones. Lower Cretaceous sediments are concordantly formed on the
Jurrasic sediments. Lower Cretacious sediments are Aptian (K;*) formations represented
mostly by shallow water calcareous clastic rocks.

Cenozoic formations are unconsolidated and semi-consolidated rock formations of Pliocene
and Miocene age (PI,M;) of lacustrine origin. These are mostly formed by clays, sands and
gravels in the roof stratum, and sandstone marls and limestones in the substratum.

The group of Quarternary unconsolidated and semi-consolidated bedrock is represented by
paludal alluvial sediments (b - al) connected with backwaters, fluvial deposits along the river
flows (terrace - t, alluvial - al, talus - d, subordinate proluvial - pr) and slope formations made
of talus sediments i d, bedrock and bedrock in active and still landslides - Ko, screes - S.

5.1.4 Hydrogeological Features of Bedrock

Hydrogeological features of bedrock and terrain are predisposed by geological features:
lithological rock type, degree of tectonic and exogenous damage and hypsometric position
with regard to erosion bases.

Analysis of results from hydrogeological investigations conducted in the section of Highway E-
80 corridor, Nis-Dimitrovgrad, showed confined aquifers of free level and fractured bedrock
aquifers.

Alluvial sediments have been formed along all the studied rivers where almost regularly free
level aquifers are formed. Greater economic importance lies with the aquifers formed in the
alluvium directly along the River Nisava and its larger tributaries, with significant amounts of
sands and gravels which form a groundwater aquifer. These aquifers are actively hydraulically
connected to surface flows and are replenished from precipitation and infiltration of surface
flows. River deposits are 10 - 20 m thick, whereas the depth to reach groundwater level is up
to 5.0 m. Results of laboratory tests conducted for the engineering geology and geotechnical
study, which contain, among other things, tables of filtration coefficients, indicate average to
good water permeability.

The free level confined aquifers in Tertiary sediments of the River Nisava basin are mostly
formed in gravelly sands and in fine-grained to medium-grained Pliocene sandy gravels,
which are the residue of the final sediments in lacustrine terraces. Aquifers are mostly formed
by infiltration of water from precipitation and lateral underflow, they are drained by springs and
are characteristic for significant changes of yield, so the largest number of aquifers dries out
over the summer. The sediments are up to 10 m thick. During construction it will be important
to develop and implement measures to prevent soil and water pollution, which could enter
these aquifers (see section 8).

The fractured bedrock aquifers are formed in the River Nisava basin in terrains containing
Paleozoic slates, schistose Devonian flysch, red sandstones, shales and marlstones from
Oligocene period. Such aquifers have a very small yield and many parts of the terrain are
practically arid. Absence of groundwater especially in Permian sediments is caused by
precipitation not being able to reach below ground because argillaceous products fill up the
fractures.

However, these sediments are very important because they form a impervious substrate and
over it thick sediments of layered, massive and highly eroded limestones, and partially
Miocene and Pliocene sediments, in which significant amounts of groundwater are
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accumulated as fractured bedrock aquifers or confined aquifers, thanks to the favorable
spatial position.

Generally, the researched terrain lacks in sufficient amounts of groundwater. This entire area,
especially schist formations, has no large springs, or the conditions to obtain sufficient
amounts of dinking water by excavating wells.Local water requirements are met because the
available amounts of water are used only for drinking and there are no large industrial
demands on water resources.

Lithological composition clearly shows that the area of the new highway section is mostly
taken up by bedrock of intergranular porosity and rarely by intergranular / fracture porosity
and fracture porosity or fracture / cavernous porosity. Based on these facts, water permeable
and impervious rocks have been separated according to hydrogeological functions.

Rock formations with good water permeable properties are alluvial sands and gravels located
in the valleys and in the three levels of terraces on the perimeter of the alluvium as
morphologically prominent plateaus. Rock formations with average water permeable
properties are heterogeneous talus and scree deposits located on mountain slopes. These
are comprised of debris, gravels, sands and clays. Talus deposits range between 1 - 3 m and
3 - 5 m of thickness. Bedrock with low water permeable properties are Pliocene and Miocene
sediments as well as groups of Cretacious limestones, sandstones, marlstones, groups of
Jurrasic limestones and dolomites and Lower Triassic limestones, conglomerates and
sandstones.

Impervious bedrock comprised of Permian sandstones, aleurolites and conglomerates are
practically impervious areas with filtration coefficient of ky< 5. 5°cf/s.1 0

5.1.5 Recent Exodynamic Processes and Phenomena

Exodynamic processes and phenomena i surface decomposition, landslide, dispersal, linear
and planar erosion, are present in most of the study area, mostly sloping terrain, i.e. in the
River Nisava area.

The age of bedrock, volcanic or tectonic activity, lacustrine and fluvial erosion of the entire
area have greatly influenced the current geomorphologic features of the terrain and the
exodynamic processes.

The processes and products of surface decomposition of bedrock are present across the
entire research area, whereas the extent of affected area depends on age and lithological
composition of bedrock and the intensity of external. Decomposition, i.e. change of basic rock
properties and a friable layer is formed due to physicochemical influences of surface water
and groundwater, dissolution, surface wash, temperature variations, frost, crystallization, plant
roots, etc. Intensity of changes in bedrock most often gets reduced along with the increase of
depth.

Numerous gullies and ravines have been recorded in the research area. These forms are
most frequent in hill and highland areas. The depths of gullies and ravines depend on terrain
composition and slope. This process is selectively present in the highway area depending on
the watercourses and geotechnical soil composition.

Landslips and landslides are mostly caused due to complex geological and morphological

devel opment of the terrain. As regards sbtabi

alluvium (al®”®) is stable ground and portions of the area comprising of solid bedrock:
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sandstone, sand limestones, reef limestones and marls (Kl2 and Kls), without talus sediments
or with a thin layer of such sediments with the thickness of 1m.

Conditionally stable terrains are mostly slopes composed of talus sediments (dg'd'), talus and
proluvial sediments ((d - pr)®®), proluvial sediments (pr®®) and an area is composed of a
heterogeneous group of Pliocene and Quarternary sediment (P1,Q). The same has occurred
to the surface area and places in altered solid bedrock affected by the intensive
physicochemical alteration process and tectonic deterioration. Erosive processes of different
intensity have been recorded at the sections from Ciflik to Pirot. Strong erosion has occurred
at points: km 65 + 000 ts km 65 + 500 and
also been noted northeast from Dimitrovgrad, in the area of Przojna Padina, Progon and
Stranje. Due to high slopes and said processes, this area is put at risk due to erosion.

Unstable areas are slopes with active or inactive landslides. Such are parts of Pirot Hollow
which comprise paludal and alluvial marsh soil of low bearing capacity, represented by silt and
peat. Building activities in this area and any similar area is not possible without proper
remedial actions.

The geological and geotechnical conditions in the study area are such that the highway
design needs to incorporate a range of stabilisation methods and river defences. Preliminary
designs have been developed for such areas and these will be reviewed and further
developed by the contractors during the detailed design phase.

5.1.6 Seismology

Terrain seismicity represents an important parameter for the analysis of potential negative
effects, both to geological (natural) environment and technological environment (roads,
buil dings, facilities). The term O6terrain
hazard and seismic risk. Seismic hazard includes studying of earthquake kinematics and
dynamics, i.e. its intensity on ground surface, whereas seismic risk analyses include an
estimation of the risk a specific facility is exposed to, which is expressed in potential minor
and heavier damage.

Generally, the researched area is geologically highly heterogeneous and comprised by groups
of solid bedrock in highland areas, sand and clay sediments in hill areas and fluvial deposits in
valleys. This is the area where the mountain range of the Dinarides (Dinaric Alps) meets the
Serbian i Macedonian formation. Throughout its geologic history, the entire area has been
extremely fractured with faults and creases. The faults are currently inactive, excluding two
structures south from the River Crvena Reka, which indicate recent tectonic activity.

This part of the Balkan Peninsula is a part of seismically highly active area and is included in
the Mediterranean - Trans-Asian Seismic Belt.

Seismic hazard has been assessed from the available Seismic Map of Yugoslavia, scale of 1 :
1,000,000, and 63 % probability of event, including tracing for recurring periods of 50, 100,
200, 500, 1000 and 10,000 years. According to these maps, the broader research area is a
part of the following zones of seismic activity (Table 5-1).

According to the seismic area maps, the research area belongs to complex terrains where
quakes rated 7, 8 and 9° of Mercalli Intensity Scale are possible. Seismic activity is caused by
different  geological, geotechnical, hydrogeological, engineering geological and
geomorphological factors. Seismic activity is especially increased along the various
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geotectonic units, large faults, unstable areas 1 having active landslides and terrains which
are flooded with groundwater and surface water.

Table 5-1 Seismic intensity of research area

Return Period (year) Seismicity according to Mercalli Intensity
Scale

50 6°,7° and 8°

100 6°,7° and 8°

200 6°,7° and 8°

500 8° and 9°

1 000 8° and 9°

10 000 8° and 9°

Particularly strong influence to the increase of seismic activity was made by areas which are
characterized with diverse terrain and areas at risk from landslides. Due to large landslides,
the seismicity degree increased during these earthquakes and numerous buildings were torn
down in all instable areas. This did not only reflect only large scale earthquakes, but also
strong earthquakes which occurred at far greater distance from this area.

Seismicity and potential increase of seismicity indicate that during construction regulations
regarding seismic protection must be met, which requires additional seismic surveys for all
invested construction facilities.

5.1.7 Borrow Pits

The term O6soil degradationdéd with respect to en
processes, the most important of which are landslides and landfalls, erosion, changes of soil
permeability, potential impairment of soil characteristics in the broader area, soil degradation

due to opening of borrow pits for building material, soil degradation due to formation of waste

disposal sites and other effects which may have a smaller or greater effect.

The problem of soil degradation with respect to highway construction is mostly concerned with
the necessary transport of large quantities of building material and necessary borrow pits or
waste disposal sites. Soil degradation due to opening of borrow pits or waste disposal sites
will not occur under the Project. Considering that most of the highway section Prosek i
Crvena Reka will be constructed in side cut and also in a tunnel, excess material can be used
as borrow material for road base construction. In this regard, calculations have been made of
the overall likely material balance, which should yield surplus material for final disposal. These
aspects will be considered in more depth during the detailed design stage.

In the event of a shortage of high grade material for embankment construction in the Pirot Hull

area (for whi ch |l i mestone debris from HASar pahcd
recommendable to use the limestone from the local borrow pits located 10 km distance from
the site. In that respect,theborr ow pit fAKorend should be taken in
pit is located on Pirot-Zavoj road, at 5 km of distance from Pirot, where total limestone
reserves are estimated at 4,500,000 m®. There is also the borfow pi!f
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Knjazevac road, in Oreovica Village, located at 8 km distance from Pirot, where limestone
reserves are estimated at 150,000 m>. In general borrow pits and quarries are well regulated
by authorities in the country.

A shortage of material for embankment construction of the north bypass in Dimitrovgrad can

be compensated by materi al borrowed from the hi
Padinao (Length = 550 m) and AProgono (Length
bedding construction material, sand and gravel, could be taken from the River Nisava alluvium

and large tributary deposits (but not from the river or riparian habitats), subject to subsequent

EIA and approval from statutory authorities.

During the designs to date efforts have been made to achieve an optimum material balance,
by re-using material (from tunnels and cuttings) in new embankments or as sub base. Table
5-2 gives information on the material balance for the sections of highway.

Table 5-2 Material balance

disposal (m°) borrowing (m®)
E-80
1. Prosek i Crvena | 1 100000
Reka
2. Crvena Reka - Ciflik 414000
3. Ciflik - Pirot 668000
4. Pirot - Dimitrovgrad 4000
5. Bypass Dimitrovgrad | 96000

5.2 Air

5.2.1 Basic Climatic Characteristics

The South part of Eastern Serbia, through which the new Highway E-80 will pass, is
characterized more by continental and less by moderate-continental climate (this is a
climatically diverse sub region, which includes a mountain, hollow and valley micro region).
This region is characterized by low precipitation. The autumn is warmer than the spring. Mean
monthly temperature in January is below zero, whereas the warmest month is July with the
temperatures ranging from 20 to 22°C.

Precipitation characteristics for the study area will be relevant for the basic analyses of water
pollution and wind characteristics will be relevant for quantification of air and ground pollution.
The effect of other climatic parameters for the actual site conditions will be of interest only in
analyses of microclimatic changes caused by highway construction.

Available data on individual climatic parametersandphe nomena f or the secti on
80 were analyzed at the meteorological stations in Nis, Bela Palanka, Pirot and Dimitrovgrad.

Climatic parameters are shown in table below (Table 5-3) and the overview of percentage of
basic wind directions and their mean speeds (Table 5-4).
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Table 5-3 Climatic parameters in the Highway E-80 corridor, Prosek i Dimitrovgrad section

Precipitation
i Mean Annual Average Annual | Sunshine Mean Value of
Meteorological Average Value g . .
Stations Temperature of Mean Annual Mean Date of | Mean Date of | Cloud Cover | Duration Annual Air
s of Air (°C) Precipitation the First | the Last | (n/10) Insolation (%) Pressure (mb)
P Snowfall Date Snowfall Date

(mm)
Nis 12 586.8 16.12. 1.3. 5.5 55 1019 - 1020
Bela Palanka 11 - 16.12. 16.3. 5.5 55 1019 - 1020
Pirot 11 594 16.12. 16.3. 6.0 55 1019 - 1020
Dimitrovgrad 16 633.3 1.12. 1.4. 6.0 55 1019 - 1020

" data were taken from Climate Atlas,

Federal Hydrometeorological Service of Serbia and Republic Hydrometeorological Service of Serbia

Table 5-4 Meteorological stations in Nis and Dimitrovgrad

Met_eorologlcal Wind Direction N NE e SE S SW W NW 1o wind
Station

Nis frequency (%) 3.9 6.1 15.0 4.5 4.3 3.8 6.6 20.3 35.6
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strength (m/s) 2.1 2.7 2.3 1.6 2.2 1.7 15 2.9 -

frequency (%) 04 1.7 18.6 29.7 0.6 1.0 13.2 21.3 135
Dimitrovgrad

strength (m/s) 2.1 2.4 2.8 2.9 2.2 2.1 2.9 4.7 -
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5.2.2 Applicable Standards

The potential negative effects of certain air pollutants and the potential interaction of the effects on
man, plants, animals and materials are especially important for the passing of regulations which
govern this issue. The effort to reduce air pollution to acceptable limits by administrative measures
has resulted in the passing of the Regulations on Limit Values, Pollution Concentration Measurement
Methods, Criteria for Determining Measuring Points and Data Recording (Official Gazette of the
Republic of Serbia, No. 54/92 and No. 19/06) which prescribe pollution concentration limit values,
episodic air pollution, systematic methods for the measuring of pollution concentrations, criteria for
determining measuring points and the method of data recording (Table 5-5).

Table 5-5 Mean annual limit values of pollution concentrations represent MAC (Maximum
Allowable Concentrations)

Pollutant s 86 MAC
Substance Value

Inhabited Area (mg/m®) Uninhabited Area (mg/m°®)
Carbon Monoxide mean 3 3
CO max. 10 5
Nitrogen Dioxide mean 0.06 0.05
NO, max. 0.15 0.085
Lead mean 0.001 0.001
Pb max. 0.01 0.01
Sulfur Dioxide mean 0.05 0.03
SO, max. 0.35 0.15
Solids mean 0.05 0.03
PM10 max. 0.15 0.05

5.2.3 Current State of Pollution

It should be noted that at the time the current state of the measured air pollution was inspected, the
traffic was blocked and therefore greatly reduced. Measurement was done by taking samples in two
places.

Table 5-6 Measurement results of air pollution at measuring points (mg/m3)

Pollutant (mg/m3) in Veliki Jovanovac Gradnje near Dimitrovgrad
Co 0,5 1,14

NOx 0,527 0,836

NO 0,07 0,13

Pb 0,0011 0,003
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S02 0.017 0,041

Dust 0,005 0,007

The highest air pollution values according to all parameters were recorded near the village of
Gradinje, which was caused by the road at the border crossing.

The samples were partially analyzed in a laboratory, and partially measured on site at the height of
1.6 m.

The following instruments were used:

- eight-channel sulphur dioxide and dust sampler,

- constant flow rate pump,

- filter paper, 0.5 ¢,

- automatic dust reader ri{ONDnj

- portable gas analyzer for nitrogen oxides, carbon monoxide and carbon dioxide
- atomic absorption spectrophotometer.

In the highway corridor there are no signif-il2ant poi
ad the Regi @2mdl0O Roa&d ifnterconnected pollution source
increased concentrations of air pollutants. It is assumed that the planned highway will become the

dominating linear air pollutant in the researched area.

5.3 Noise

Noise, as one of the more significant influences in this type of project, is defined by local legislation
and standards:

e Law on Environmental Protection (Official Gazette of RS No. 135/04)

¢ Law on Environmental Protection ((Official Gazette of RS Nos.. 66/91, 83/92, 53/93, 67/93,
48/94, 53/95)

¢ Regulation on Allowed Environment Noise Levels (Official Gazette of RS No0.54)
e JUS U.J6.090 and JUS U.J6.205 standards.
Standards for noise and air quality are given in Appendix F.

Regulation on Allowed Environment Noise Levels provides for allowed noise level within the
environment inhabited by man, methods of noise measuring, more detailed requirements to be met by
professional noise measuring organizations as well as the contents of the document for sources of
noise used. Allowed noise levels have been defined by JUS U.J6.205 standard. Report on preformed
measuring and measuring methods have been defined by JUS U.J6.090 standard.

There are no data on existing noise |i8¥Prosesk if or t h
Dimitrovgrad and no site measurements were taken. Highways, as linear structures, take up large

research area, so the recording of current status was difficult. Organizing such measuring requires

considerable effort and funds, and it is estimated that the traffic noise will be dominant after the

highway has been built.

The current state of traffic noise in the analysed section of the highway corridor is characterized by
traffic activity-1.82nPirdt h Bimitvbagrad se®®iona d R gi onak4 ROadnd
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railroad Nis i Dimitrovgrad. It is assumed that the planned highway will become the dominant noise
source in the study area.

Maps of noise that show noise level calculations during operation are given in Appendix E.

5.4 Ecology (Flora and Fauna)

For the EIA, as reported herein, in order to protect endangered plant and animal species, specific
preconditions were given by the Institute for Nature Protection of Serbia (INP), see Appendix | (and
Section 5,5). According to the actual environmental legislative (see App. C i Legislation and
Multilateral Agreements) the observance of these preconditions is mandatory.

Flora, fauna and ecosystem for the Project area were analyzed in detailed by the Institute and their
preconditions have been incorporated into the Project design and has influenced aspects like routing
and provision of underpasses for animals. An example of this is that the route avoids statutorily
protected areas, with one section being routed entirely out of the Nature Park Sicevacka Klisura.

5.4.1 Ecosystems, protected natural resources and their locations

There are several categories of protected natural resources in Serbia:

e National park Ta larger area with the natural ecosystems of high value in terms of
preservation, complex structure of bio-geographical characteristics, with various forms of
indigenous flora and fauna, representative physico-geographical objects and phenomena and
cultural-historical values, representing a natural unit of national importance;

e Nature park - an area of well preserved elements, such as: water, air, soil, natural
ecosystems.

o Nature reserve and Special nature reserve - original or slightly modified part of nature, with
very specific composition and characteristics of plant and animal communities.

e Natural monument
e Landscape of outstanding qualities

[ -80 highway corridor comprises a wide range of ecosystems, which is caused by diversity of reliefs
and variations in altitude. At the beginning of the study area, the terrain is mostly flat, approximately to

the 58 km of the route, and it is situated in the va
Kunoval ka reka, which themselves repredtman alsoepar at e
occurs from the 80 km to the end of the section. The altitude (approximately 230 m) influences the

structure of flora and fauna together with the abovementioned water flows. River valleys are

characterised by anthropogenic and natural ecosystems.

As regards the anthropogenic ecosystems, the natural flora was cleared in order to turn the fertile

land in the valley of the Nigava and its tributaries:

of natural habitats for numerous animal species. Arable lands prevail, whereas vineyards and
orchards alternate in smaller parcels. Within the farmed ecosystems, there is a differentiation
between two basic types: cultures of grains and vegetables, and cultures of fruit and vineyards.

Meadow communities in the region of alluvial plains represent natural ecosystems and are inhabited
by species characteristic of areas with a high level of ground water. Considering that the meadows
are mostly degraded by poor management (of previously well maintained mosaic of small scale mixed
farming) and, the occurrence of various weed species is significant. Of all the fauna representatives,
only those which have adjusted to the anthropogenically modified conditions can now be found.
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Moving away from the river valley, from 58 km to 66 km and from 73 km to 80 km of the route, flat
terrains drift to areas with higher inclinations, while the altitude increases from 200 m to 520 m. Due
to mentioned distinctive features which are typical for hilly terrains, this region is unsuitable for
agriculture. Therefore, it is dominated by forest areas, where the clima-zonal vegetation of Hungarian
Oak and Turkey Oak gradually transcends into the community of Sessile Oak and Hornbeam.
Phytocenoses are diverse, which is caused by the change in natural conditions in which they grow.
Additionally, this has a favourable impact on the diversity and number of animal populations. Hilly
meadows and grasslands, as types of herbaceous ecosystems, can be found on higher altitudes.

From the 66 km to 73 km of the route, the terrain transfers to the slopes of the mountain Suva planina
where only natural vegetation is present, precisely in the form of beech forests, which transcend to
beech-coniferous forests on colder exposures. Similar ecosystems can also be found in the area of
Dimitrovgrad bypass.

The Ri ver Ni gava has carved a composite valley
prominent geological feature the river formed, is the Sicevo gorge. The Nature Park Sicevacka Klisura
(point 8 on Figure 5-1Error! Reference source not found.) is protected as an area of exceptional
biological diversity and is home to a great number of endemic, relic and rare plant and animal
species, and is a remarkable example of the occurrence and interaction of geological,
geomorphological and hydrological phenomena, and as a landscape of prominent features of natural

beauty. The Nature Park Sicevacka Klisura covers the parts of the areas of Municipality Ni g and
Palanka, with a total area of 7,746 ha, of which 5,559 haliesi n Muni ci pal ity e g,

Municipality of Bela Palanka. The area has been divided into two parts - Leskov peak (northern) and
Oblik (southern). The gorge was carved through the Kunovica plateau, between the southern slopes
of the Mountains of Svrljig and the mountain of Suva Planina. In some parts the river has developed

canyon like-st ructures (li ke inverse valley sl opeguiteat

powerful and is used for electricity production in two power stations (‘Sicevo' and 'Ostrovica’).

The route of the Project highway does not follow the existing road through the Nature Park, but takes
a southerly route outside the park, such that the left (northern) edge of the road zone lies very close
tot he southern border of the park. I n addition
in the vicinity of the explored area, which is registered as a special nature reserve. Error! Reference
source not found. shows protected sites, as do the layout maps in Appendix B.
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Figure 5-1 Map of protected areas adjacent to the Project route

5.4.2 Plant Species Dependent on Watercourses

The proximity of watercourses affects the presence of hygrophile meadows which grow naturally due
to high groundwater levels. Plant species belong to Molinio-Arrhenatheretea class and grow in willow
and poplar forests (Salici-Populetum). The dominating plant species are: Plantago altissima, Serratula
tinctoria, Gentiana pneumonanthe, Pseudolysimachion longifolium, Gratiola officinallis. In such
habitats perennial plants can be found in the form of willow and poplar growths. In areas which are
flooded for only a short period of the year, but with high groundwater level, grow the species such as
Salix alba, including Populus alba and Populus nigra. More plants grow on drier soil, where the
following species of undergrowth are found: Frangula alnus, Crataegus nigra, Viburnum opulus,
Cornus sanguinea, Rubus caesius, and the dominating herbs are members of Populetalia genus: Iris
pseudacorus, Agrostis alba, Lycopus europaeus, Lysimachia vulgaris, Lysimachia nummularia,
Ranunculus repens, Stelaria nemorum, etc.
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5.4.3 Plant Species of the Climatic Community

Typical forests of Italian oak and bitter oak represent a climatic community for the most part of Serbia,
and is developed on smaller slopes and heights up to about 600 m. The edificators are Italian oak and
bitter oak, including several woody species, mostly xerophile: Sorbus torminalis, Sorbus domestica,
Fraxinus ornus, Tilia argentea, Pyrus pyraster, Cornus mas, Crataegus monogyna, Viburnum lantana,
Rosa arvensis, Acer campestre, Acer tataricus, Lonicera caprifolium, Tamus communis, Lathyrus
niger, Heleborus odorus, etc. These communities have mostly been deforested or they have become
extremely degraded and are preserved in sporadic small areas.

5.4.4 Agricultural Plant Species

Agricultural plants or annual plants are cultivated, particularly in the rich soil in the proximity of the
rivers, which has been converted to arable land, mostly plough land. Further away from the rivers in
the area of autochthonous vegetation for this climatic zone, plough land is replaced by vegetable
crops and in some places orchards and vineyards.

5.4.5 Plant Species Typical of South and South East Serbia

Frequent growths of shrubs and lilac are typical for gorges and steep sloped limestone areas
(Syringo-Carpinion orientalis). These species are instrumental in stabilising the ground surface and
preserving the habitat. They form small groups of trunks which are up to 4 m high. Beside hornbeam
and lilac, there are: Fraxinus ornus, Quercus pubescens, Quercus cerris, Quercus farnetto and
Cornus mas.

5.4.6 Mountain Plant Species

The growth of forests in the hills is conditioned by colder and more humid microclimate. Orographic
growths of sessile oak and hornbeam (Querco-Carpinetum moesiacum) have the best conditions for
development due to increased precipitation and temperature variations without extreme values. This
community is rich in plant life and has a good combination of plants the most frequent of which are:
sessile oak, hornbeam, small-leaved linden, maple, cornel, blackberry, etc.

5.4.7 Animal Species

The study ar e 880isinhhabitéddhnuraeyousranimal species, some of which are hunted
including those reared for hunting such as pheasant.

Doe (Capreolus capreolus) is ecologically our most frequent autochthonous artiodactyl (even toed
ungulates) and the most numerous largest game, apart from wild boar. Biome and habitat of this
species are connected to the biome of South European - mostly deciduous forests. The doe has
adapted to living in flatlands and highlands. It prefers semi-open habitats, although it can be found in
completely open semi-autonomous ecosystems such as wheat crops, orchards and meadows
streaked with small growths of trees, ridges and hedges. Although, the population trend of this
species is stable and it can be more or less found in the hunting-grounds, for the past decades this
species has been exposed to highly negative anthropogenic pressure in its entire living area, which
has resulted in drastic reduction in the number of these species in many areas.

Like the doe, the biome and habitat of the wild boar (Sus scrofa) are also connected to the biome of
South European mostly deciduous forests. This is a very adaptable species and it can be found in the
many different types of habitats in many parts of the land. Thanks to its high biological potential and
opportunistic way of life, it persists being hunted by man and other predators.
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Rabbit (Lepus capensis) is mostly related to the habitats in steppes and forest-steppes. Even though,
for the past few years its receding of population has been somewhat stopped and the species itself
has been characterized by a wide environmental range, and therefore its general population trend
could be deemed stable, as game, this species has been irrationally exploited, which results in its
receding number and regression of the range of this species.

Pheasant (Phasianus colchicus) is an introduced species inhabiting quite a wide range of habitats,
from underwood and thickets, which are physiognomically highly heterogeneous, to dry grass habitats
on limestone and silicate soil, to artificial ecosystems containing agricultural crops, neglected land
covered with high grass, thorns and bushes. The pheasant is a species subject to special regime of
hunting management and its natural population is being constantly restored by releasing artificially
grown pheasants. This is how it population in the hunting grounds is maintained at the level of its
environmental capacity.

Grey partridge (Perdix perdix) is a species whose habitat is especially interesting, for several reasons.
This is a very popular hunting species, both in its number of population and its share in total number
of animals caught. One more interesting aspect of this species are its varying numbers in a number
past years, the causes of which are not quite known to this day. The complex effect of biotic and
abiotic factors, significantly increased by anthropogenic pressure exerted on this species, certainly
represents the basic cause of the variable numbers. Gray partridge inhabits the habitats which are
similar to those of the pheasants.

Apart from these common species, other mammals and birds, which are present in the study area,
include:

Mammals: Badger (Meles meles) Beech Marten (Martes foina), Pine Marten (Martes martes), Muskrat
(Ondatra zibethica), Eurasian Lynx (Lynx lynx), Red squirrel (Sciurus vulgaris), Edible (Fat) Dormouse
(Glis glis), Otter (Lutra lutra), Wolf, (Canis lupus), Red Fox (Vulpes vulpes), Wildcat (Felix silvestris),
Polecat (Mustela putorius), Jackal (Canis avreus)

Birds: Great Crested Grebe (Podiceps cristatus), Little Grebe (Tachybaptus ruficolis), Cormorant
(Phalacrocoracidae), Greylag Goose (Anser anser), long-tailed duck (Clangula hyemalis), Red-
crested Pochard (Neta rufina), Gadwall (Anas strepera), Pintail (Anas acuta), Shoveler (Anas
clypeata), Greater Scaup (Aythya marila), Marbled Duck (Maaarmaronetta angustirostrismen),
Common Merganser (Mergus merganser), Red-breasted Merganser (Mergus serrator), Snew

(Mergus albellus), Spotted Crake ( Por z a n a , pitler Craken (RPorzana parva), Baill on

(Porzana pusilla), Corncrake (Crex crex), Plovers (Charadriidae), Sandpipers (Scolopacidae), Stock
Pigeon (Columba oenas), Rock Pigeon (Columba livia), Grey Heron (Ardea cinerea), Greater White-
fronted Goose (Anser albifrons), Bean Goose (A. fabalis), Dabbling Duck (Anas spp.), Mallard (Anas
platyrhynchos), Common Teal (Anas crecca), Garganey (Anas querquedula), Wigeon (Anas
penelope), Ferruginous Duck (Aythya nyroca), Tufted Duck (Aythya fuligula), Common Pochard
(Aythya ferina), Common Goldeneye (Bucephala clangula), Goshawk (Accipiter gentilis), Hazel
Grouse (Bonasa bonasia), Rock Partridge (Alectoris graeca Meisner), Grey Partridge (Perdix perdix),
Common Quail (Coturnix coturnix), Pheasants (Phasianus spp.), Water Rail (Rallus aquaticus),
Common Moorhen (Gallinula chloropus), Woodcock (Scolopax rusticola), Coot (Fulica altra),
Woodpigeon (Columba palambus), Turtle Dove (Streptopelia turtur), Rook (Corvus frugilegus),
Hooded Crow (Corvus corone cornix), Magpie (Pica pica).

Conditions of the Institute for Nature Protection for reducing and mitigating impacts on fauna are
given in the Appendix | - Reference (03-52 7/ 2 ®H16. 10.2001. ).
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5.5 Surface and ground water

The principle specifying that surface water quality control is an instrument of protection regarding

pollution is implemented by regulations and legislations. In accordance with the Regulation on Water
Categorization in the Republic of Serbia (Off. Gazette of the Republic of Serbia, No. 5/68)
watercourses have been divided i nto pedemimedimitl | O, I |
values of quality parameters. This Regulation, which was passed in 1968, did not show how to

determine a single combined class based on individually defined eleven parameters for water quality,

which would be compared to the prescribed one. Further development of the regulation brought forth

the Regulation on Classification of Inter-Republic Watercourses, International Waters and the Sea of
Yugoslaviao (Off. Bulletin of SFRJ, No. 6/ 78 accoroc
four classes. After that the quality classification was extended by new parameters (oxygen saturation

(DO), COD i chemical oxygen demand, toxic substances and radioactivity). However, the procedure

for a single combined class based on individual parameters was not defined again as previously. This

problem of undefined legal regulations was overcome to a point by a quality class which was defined

based on physicochemical, biological and bacteriological parameters, by arithmetic mean value of the

two unfavourable parameters.

5.5.1 State of Surface Water

The river system along the highway corridor ranging from Nis to the Bulgarian border consists of the

River Nisava with its tributaries. Nisava is a part of the Juzna Morava river basin. Information
regarding the curr ent state of the River Ni savads surface
Hydrometeorological Service of Serbia for 2006. The following figure shows the Juzna Morava river

basin with its network of metering stations at surface watercourses.

TheRi ver Ni savabobsFigumre b-®)are asifolloerss ( s ee
¢ Kunovacka Reka
e Studena
¢ Crvena Reka
e Vrasanica
o Kosturska Reka
e Petrova Reka

e several small streams and channels
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Figure 5-2 River Nisava

Water quality according to Nisava Classes at measuring stations in Nis, Bela Palanka, Pirot and
Dimitrovgrad is shown in the following table.

Table 5-7 Water quality according to Nisava Classes

River Basin River Measuring Station Actual Class Required Class
Nis /v Il B
Bela Palanka - 1A

Juzna Morava | Nisava
Pirot - Il B
Dimitrovgrad Il IIB

Water quality from Nisava was tested on the following profiles: Dimitrovgrad 1 limit profile (Ill), Bela
Palanka (-) and Nis (lll/1V). During sampling from individual profiles and in some test series, a change
of organoleptic features was recorded i the water had faint traces of color and visible color. In several
test series, oxygen saturation values in Dimitrovgrad i Bela Palanka section corresponded to Class
lll, whereas Nis profile occasionally corresponded to unclassifiable state and the Biological Oxygen
Demand BOD-5 corresponded to Class Il upon one occasion. The measured suspended solids in
Dimitrovgrad and Nis corresponded to Class Il and unclassifiable state in several series. Dangerous
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and harmful substances measurement in Nis profile registered increased value of dissolved
Manganese (Mn) in one case. Saprobiological quality testing in Dimitrovgrad, Bela Palanka and Nis
indicate moderate organic pollutionof wat er cour ses. The dominating
Umezosaprobic zones of Bacillariophyceae. Resulting saprobic index values ranged within Class Il
during all testing periods. The appearance of visible waste and increased suspended matter most
definitely results from the torrential properties of the River Nisava and its tributaries, and also there is
a possibility that wastewater from some industrial plants which flows into the River Nisava contain
particles corresponding to the sampled ones. Increased BODs and green color of water indicate
pollution of the River Nisava with municipal wastewater.

The conclusion according to the above is that due to inadequate treatment of industrial and municipal
wastewater, which flow into the River Nisava, water quality has declined and now it corresponds to
Class lll. Such water can be used for irrigation, when treated according to the usual treatment
methods (conditioning) and as industrial water (with the exception of the food industry). The Nisava
has many tributaries which include the Kunovacka reka, Studena, Crvena reka, Vranashnica,
Kosturska reka, Petrova reka. No data on their water quality was collated, because sampling is not
organized for them by the water authorities.

The data on physicochemical characteristics and water quality of the River Nisava measured in
measuring stations in Nis, Bela Palanka and Dimitrovgrad, are shown in the tables herein. The data
and tables were obtained from the Hydrologic Annual for 2006, Republic Hydrometeorological Service
of Serbia. The tables are enclosed hereto.

5.5.2 State of Groundwater

Analyses of water samples from piezometers or wells in the riverside areas of the River Studena,
Kunovacka Reka, River Temstica, River Nisava and Crvena Reka were not available for the analysis
of the current state of groundwater quality in the corridor of the road Crvena Reka i Pirot.

5.5.3 Water Abstractions

Table 5-8 shows water abstractions and data on the distance from the axis of the new highway.
These data were obtained from Geotechnical Surveys Study prepared for the Preliminary Design of
Highway 7 80.

Table 5-8 Water intakes in the vicinity of the route

Survey Mark ¢ = B Cx

km19 + 630 spring of 20 I/min yield 120 prominent
km 19 + 650 well 175 prominent
km 25 + 530 tapped spring of 20 I/min yield 127 small

km 32 + 360 spring of 2 I/min. yield 143 none

km 38 + 580 well 27 small

km 38 + 950 tapped spring of 1 - 2 I/min yield 43 prominent
km 39 + 020 present bog 118 none

km 39 + 250 tapped spring 135 none
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km 39 + 800 present bog 32 small

km 40 + 090 present bog 123 none

km 72 + 800 drinking water tank

km 95 + 450 tapped spring 60 prominent
km 96 + 475 spring 125 /
km 99 + 600 wells 140 /

¢ 7 hydrogeological phenomena and structures;
B distance from the highway (m);
C i effect of the highway with regard to the lithological composition, distance and above sea level

Conditions of relevant water management institutions are given in the Appendix D- Reference (4-
109/ 01 tH 25108/7012080H , 2510 70/701209H , 2 5:-912001-2D 0t i
08.2001,325-05-1301/ 01/ 07 ®H 18.02.2002. ).

5.6 Social 7T Cultural Environment

5.6.1 Demographic characteristics

The study area is located in Southeast Serbia, partly within the territory of Nisava District and mostly
within Pirot District. This is a highland area which has a lack of infrastructure links to economically
more developed areas and centres. The neglected economic development of the mountain area,
which is also a border area, contributed to mass migration from the villages and their abandonment
which was significant.

¢ Nisava District i Municipality of Niska Banja
e Pirot District i Municipalities of Bela Palanka, Pirot and Dimitrovgrad

The network of settlements includes Nis, a macroregional center, Pirot, regional center and Bela
Palanka i Dimitrovgrad, municipal centers. Due to their position and function, the settlements
represent zones to which smaller rural settlements gravitate.

This area is characterized by different population characteristics, depending on whether it is an urban
area or a rural settlement without strong urban matrix, the main activity of which is agriculture. The
border municipality of Dimitrovgrad, as well as the municipality of Bela Palanka, belongs to the
category of highly underdeveloped municipalities in Serbia.

The study area comprises 42 mostly rural settlements, except for three urban settlements which, at
the same time, represent the centres of municipalities. The villages have low population density. The
entire area is affected by emigration of the population and depopulation of rural areas.

Between 1991and 2002, the population decreased by 32%. During the same period, the number of
households in some settlements increased. The average size of households decreased due to their
division as well as migration from the villages.

The urban settlements of Pirot, Bela Palanka, Dimitrovgrad and their suburban settlements of Gnjilan,
Poljska Razana and Crvena Reka are at the level of population growth. All settlements within the
municipality of Backa Palanka Settlements are high-emigration settlements.
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The area of Dimitrovgrad includes the wide area along the Bulgarian border, mostly on the slopes of
Stara Planina Mountain. This is a high-emigration settlement. The number of inhabitants is constantly
decreasing, which is further exacerbated by negative population growth which, in recent years, equals
8 per mill. The youth population accounts for 25 % of the entire population, 32 % in the city and 19 %.
in villages.

The natural environment is a limiting factor for agricultural production due to configuration of the
highland terrain, except for the narrow strip in the valley of the River Nisava. The share of arable land
in the total area has been decreasing (from 53% in 1991 to 49% in 2002.) which is also reflected by
the fact that the number of inhabitants employed in agriculture is in decline. Table 5-9 shows
statistical data relating to population in 1991 and 2002.

Table 5-9 Comparative overview of demographic characteristics

No Settlement Census Number of | Number of
' Year inhabitants households
Municipality of Niska Banja
1991 470 125
1. Prosek
2002 612 142
1991 1729 539
2. Jelasnica
2002 1709 529
Municipality of Bela Palanka
1991. 82 62
3. Glogovac
2002. 47 44
1991. 404 121
4, Crvena Reka
2002. 304 130
Spaj 1991 66 28
5.
2002 81 30
1991 410 135
6. Vrandol
2002 372 146
1991 44 25
7. Drazevo
2002 30 18
Mokliste 1991 704 286
8.
2002 498 227
Dol 1991 99 42
9.
2002 72 33
1991 50 30
10. Bukurovac
2002 26 15
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No Settlement Census Number of | Number of
' Year inhabitants households
Klenje 1991 72 41
11.
2002 54 35
Klisura 1991 336 151
12.
2002 222 104
1991 8347 2719
13. Bela Palanka
2002 8691 3046
Sinjac 1991 380 156
14.
2002 244 110
Ciflik 1991 140 63
15.
2002 105 46
Municipality of Pirot
Crnokliste 1991 444 146
16.
2002 338 122
Crvencevo 1991 154 68
17.
2002 135 57
Stanicenje 1991 742 244
18.
2002 610 207
1991 503 175
19. Sopot
2002 369 133
Pirot 1991 40267 12419
20.
2002 41290 13866
1991 1306 375
21. Poljska Razana
2002 1357 401
1991 487 155
22. Veliki Jovanovac
2002 402 148
1991 593 197
23. Drzina
2002 472 179
1991 416 145
24. Kostur
2002 322 132
1991 697 222
25. Blato
2002 641 236
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No Settlement Census Number of | Number of
' Year inhabitants households

1991 484 143
27. Ponor

2002 395 137

1991 416 128
28. Vojnegovac

2002 336 129

1991 610 204
29. Petrovac

2002 487 184

1991 679 212
30. Drzina

2002 593 197

1991 465 141
31. Veliko Selo

2002 413 140

1991 180 60
32. M.Jovanovac

2002 155 55

1991 268 90
33. Trnjana

2002 215 81

1991 1883 519
34. stk Oy

2002 1635 A477

1991 153 62
35. Gradiste

2002 144 43

1991 1099 377
36. Sukovo

2002 899 341

1991 278 107
37. Sreckovac

2002 299 93

1991 171 59
38. Obrenovac

2002 140 54

1991 568 193
39. Ciniglavci

2002 423 150
Municipality of Dimitrovgrad

1991 7055 2214
40. Dimitrovgrad

2002 7276 2384

1991 1391 423
41. Zeljusa

2002 1442 454
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No Settlement Census Number of | Number of
. Year inhabitants households
1991 250 97
42, Gradinje
2002 282 95

5.6.2 Land Use

Spatial defining of certain areas has been graphically represented in maps and Land Use is shown in
the Appendix E.

The maps were made based on geodetic maps which were prepared for the purposes of Preliminary
Design of the highway [ 1 80 Nis i Dimitrovgrad. The maps are presented and printed to a scale of R
1: 5000.

The map shows facilities within the highway corridor:
e populated areas with types of facilities (industrial, residential)
¢ whole agricultural facilities
o larger groups of perennial crops (forests, orchards, vineyards, grasslands)

Such profusion of data, its diversity and the size of the areas required generalization and
systematization of the area purposes shown in the map. The category of grassland, apart from those
stated, includes smaller groups of green vegetation. The category of arable land includes areas
containing annual crops. Areas containing vineyards and orchards are classified under category of
perennial crops. Forests cover areas which are above class six.

Table 5-10 Overview of land use

Agricultural Orchards

Section Settlements Ia?] d Forests Grasslands and
vineyards

Proseki  Crvena | ) - 19.6 32.02 11.25 3.91
Reka
Crvena Reka 1] ) ¢ 337.62 11.91 14.8 27.14
Ciflik
Ciflik 7 Pirot ) 45.2 59.5 147 7
(East)
Pirot (East)-
Dimitrovgrad - 6.2 57.3 37.9 7.84
north bypass
Dimit d
Imifrovgra . 33.62 7.24 11.65 -
north bypass
Total 3.13 442.24 167.97 90.3 45.89
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The study area is characterized by dominance of arable areas (59.2%). Agricultural land of the
highest quality is located in the valley of the river Nisava. The share of forest areas equals 22.2%.
grassland areas (12%) and areas with perennial crops (6%) are distributed in a mosaic pattern. Other
areas are built-up areas (0.4%).

56.3 Popul ationés health

Health effects of the planned road include effects on inhabitants of the populated areas along the
highway as well drivers of motor vehicles and other persons involved (passengers, pedestrians).
Such effects include exposure to noise, vibrations and air pollution (combustion of oil and exhaust
gases).

Motor road vehicles, whose exhaust gases contribute to decrease in air quality pollution, significantly

pollute the environment. Vehicle engines emit a large number of gases, the most important of which

(due to their proven adverse gf fg@ydcarbons, lbad res wedl ) i ncl i
as solids (PM10) in the form of soot.

Exhaust gases move through the human body through the respiratory system and this is the reason
why adverse health effects are mostly shown in respiratory organs. The consequences of poisoning
with such gases may lead to pulmonary edema, bronchitis and bronchopneumonia.

In the event of accidental spillage, water and soil pollution by hazardous and toxic substances is also
possible.

During the construction of the highway, inhabitants of the settlements through which the newly
designed road passes or which are affected by it will be exposed to various influences which are of a
temporary nature and spatially limited. They will be exposed to fumes containing polycyclic aromatic
hydrocarbons (PAH) during application of asphalt layers. Earthworks lead to considerable emission of
dust. Also, unpleasant odours can occur during handling of materials such as construction materials
and waste.

Effects of vibrations on the human body include two types: physical (mechanical, thermal) and

biological (effects on auditory and vestibular system). Vibrations decrease sensitivity to pain,

temperature and touch (especially affects fingers, toes and abdomen). Higher sensitivity to vibrations

is present in people with coronary artery disease, hypertension and hypotension, middle ear

diseases, ovarian cycle disorders. The de si gn solution reduces t he road
popul ationbés health to a mini mum.

5.6.4 Immovable cultural assets

Immovable cultural assets are being preserved together with the area in which they are located. In the
areas where such cultural assets are fully integrated into natural surroundings, they are being
preserved together with the preserved environment. Upon examination of the existing layouts and
design documents, as well as terrain reconnaissance, it has been established that the general project
area contains several features which may be classified under this category.

Conditions of Republican Institute for Protection of Monuments of Culture for protection of cultural
assets are given in the AppendixJ-Ref erence (416/2 tH 28.09.2001.)

Information on the cultural assets was recorded based on data of the Institute for Protection of
Cultural Monuments in Belgrade and Institute for Protection of Cultural Monuments in Nis which is
provided within Table 5-11. The list contains the sites which are known from the vicinity of the Project
highway and those which are likely to be directly affected by the Project highway are marked with an
asterix (*).
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Table 5-11 Recorded cultural assets

No. | area site name period

1 Jelasnica Bare prehistoric settlement

2 Jelasnica Bare prehistoric settlement

3 Jelasnica Bare prehistoric settlement
Jelasnica prehistoric settlement

Brod

4

5 Jelasnica Ladjiste prehistoric settlement

6 Kunovica St. llija Church _

7 Bancarevo Cesma Moralija period of Ottoman domination

8 Glogovac Toplik Medieval period

9 Glogovac Tabor Byzantine period

10 Glogovac Latinska Crkva -

11 Glogovac Seliste -

12 Glogovac Polje prehistoric settlement

13 Crvena Reka Ladanciste Roman-Byzantine period

14 Bela Palanka Suplji Kamen prehistoric settlement

15 Mokliste Livade Roman-Byzantine period

16 Livade* Mokliste remnants of old "Banovina'road

17 Roman Bridge Bela Palanka ;Tire]i?t;’ergd roman  bridge i

18 gglr:/stantine & :rr’nnSreers; Bubetac remnants (?f basilica, IV to Vi
Helen century period

19 | Krst-Zapis Ciflik o ?;f"ldgeo 5 of - sandstone,

20 Crvencevo Crvencevo ancient period

21 Madijilika* Stanicenje ancient period

22 Gradiste Stanicenje ancient period

23 Ciflik Kameni krst -

24 village of Blato Vasiljevica ancient period IV 1 VI century

25 village of Blato Groviste ancient period II-1ll century

26 Ciflik Debrin ancient period

Public Enterprise fiRoads of SerRagedd




No. | area site name period
27 - Simonov Bunar -
28 V. Jovanovac Dub prehistoric period
29 V. Jovanovac Rupa -
30 between the areas of remnants of the walls
Dub and Abdulovac
31 Lazinje area remnants of the road Ottoman period
32 Lazinje area, sMlsOyd { kzIs© | Ottoman period
33 Gradiste Prehistoric ceramic prehistoric period
Mound dedicated to
34 Cinglavci Yugoslav soldiers killed | WWII
during the April War
o remnants of ancient . .
35 Dimitrovgrad suburbs ancient period
settlement
o demolished fountain .
36 Dimitrovgrad suburbs . Ottoman period
from Ottoman period
37 village of Zeljusa Vocnjak ancient period
settlement of
38 g Keramidilinci ancient period
Keramidilinci
settlement of
39 g Crkviste ancient period
Keramidilinci
40 Dimitrovgrad Propast ancient period
village of Gornje ) . .
41 g. . J Seliste ancient period
Gradinje
village of Gornje . . .
42 g. . : Veliko Kale ancient period
Gradinje
43 village of Gradinje Crkviste with the cross ancient period
44 village of Gradinje Vocnjak ancient period
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6. ENVIRONMENTAL IMPACT

6.1 Introduction

This section of the report presents the potential environmental impacts and mitigation associated with
constructing and operating the highway and is
the baseline compiled during the various studies, which include the individual EIA reports for the
various sections. Mechanisms for implementing mitigation are presented in Section 8, EMP.

6.2 Geology and soils

The soil as a basic natural element is a very complex system, very sensitive to different influences.
That is why the entire issue of the relationship between the road and the environment is also defined
by the relations arising in the sphere of different impacts on the soil. Soil as a complex ecological
system reacts to minute changes and this can cause the degradation of its main characteristics.

The above fact imposes on us an obligation to investigate, for each individual case, a large number of
impacts which can be classified in two main groups: soil pollution and soil degradation. Both of these
phenomena will be given appropriate attention considering that the as-built condition analysis
identified a possibility of multiple impacts.

The term soil degradation, in the context of environmental impact, implies several different processes
among which the greatest weight is attached to the occurrences of land and rock slides, erosion,
changes of soil permeability, possible degradation of soil characteristics in a broader zone, soil
degradation due to the opening of borrow pits, soil degradation due to the formation of material
disposal areas, and other impacts which in specific spatial circumstances can have a greater or lesser
impact.

The works on clearing the existing soil, vegetation and structures, and topsoil stripping denote the
beginning of construction works on the new road. It is when these works are executed that the
greatest changes in topography take place.

When we look at the impact on soil, as it was also defined in the case of waters, two critical phases
can be distinguished. They relate to the construction phase and to the operation phase.
6.2.1 Construction phase
A distinction is made between two aspects of impact caused by the construction of a road facility:
e Soil pollution,
e Soil degradation.

The pollution of soil in this phase can be caused by improper handling of oil and its derivatives that
are used for construction machinery and plants in the course of construction, washing of vehicles and
machines outside the space designated for such purposes, inappropriately organized construction
site, and other activities that are not implemented in line with the guidelines of technical mitigation
measures during construction.

Soil pollution during construction is an aspect of the impact on soil, as an environmental factor, which
can be reduced to a minimum or completely eliminated if the technical mitigation measures listed in
the description of the measures for alleviation of project effects are respected.

In the case of road construction, the issue of effect on soil (degradation) is primarily seen in the need
for transportation of large quantities of construction materials and the need for opening of borrow pits
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and disposal/dump sites. These aspects will be managed by the Contractors in accordance with this
EIA, the EMP and the contract specifications.

The need for extensive topsoil stripping of large areas that are currently vegetated has potential to
affect groundwater, surface flow and general drainage. Similarly where temporary access roads are
constructed impacts to adjacent areas can result due to altered drainage patterns and changes in soil
permeability. No section of the newly-designed Ei 80 motorway will suffer any soil degradation due to
the opening of borrow pits or formation of dump sites, in these specific circumstances.

On Motorway sections from Prosek, vi a Cr vena Reka, Liflik, Ponor , t o
calls for cuts and side cuts for a substantial length, as well as excavation from "Staro Bancarevo"

tunnel (by variants: the left tunnel tube km 28 + 670 - km 29 + 320; the right tunnel tube km 28 + 650 -

km 29 + 600; the right tunnel tube km 28 + 638 - km 29 + 323). Excess materials from those

operations may be used in building the road bed.

Any material deficit for the road bed may be taken from the existing licensed borrow pits in the
immediate vicinity of the Motorway route (up to 30 km). Any excess materials of poor quality may be
deposited in ditches or other such depressions, with disposal being subject to EIA and approval from
the statutory authorities during the detailed design stage. Sand and gravel, as good quality materials
for embankments and sub-base, may be extracted from the alluvial material associated with the
Nisava River and that of its major tributaries, again subject to EIA and prior approval from statutory
authorities.

In case of a deficit of good quality materials for the construction of an embankment in the zone of the

Pirot ravine (soil of a low bearing capacity, swamped, most of the year, and largely present in the

zone of Pirot ravine), proposals are to replace the deficit with limestone detritus excavated from

AiSarl aho tunnel or to use | imestone from | ocal bor
application. I n that sense, it is possible to count
- Zavoj, 5 km away from Pirot, where total reserves of limestones are estimated at 4,500,000 m?.

It is also possible to tutaipldi soen tthheK nojoar & dow® cprioti nii T@rna
village, 8 km away from Pirot, where limestone reserves are estimated at 150,000 m>. It is also
possible to count on the borroWnpigefidaomi hnt Oapovoan.
km away from Pirot, where limestone reserves are estimated at 150,000 m?.

From the design works conducted to date, attempts have been made to quantify the overall material
balance and in particular look for ways to re-use excavated material (from tunnels and cuttings) for
embankment construction and sub base construction.

The following table gives estimates of material balance for each section of highway.

disposal (m3) borrowing (ms)
1. Prosek i Crvena Reka | 1 100000
2. Crvena Reka - Ciflik 414000
3. Ciflik - Pirot 668000
4. Pirot - Dimitrovgrad 4000
5. Bypass Dimitrovgrad 96000
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Ground degradation on the stretch of the Northern Dimitrovgrad bypass road will not occur due to the
opening of borrow pits or formation of spoil areas. It is certain that any deficit materials, due to fills on
most of the section, will be made up with materials excavated from deep cuts and side cuts, and from
twotunnels-" Pr §ojna padina" (L = 550 m) and "Progon

In the course of the construction of the planned motorway route it is hecessary to take actions that
minimize possible environmental impact. These would primarily include:

Conducting further environmental analysis as part of detailed design, focussed on selection of
construction camps and their layout and operation of associated works such as the location of
asphalt plants that may be required in close proximity of the road.

Strict protection of all areas outside the immediate zone of the agreed work sites, such that
no additional areas may be used as a permanent or temporary disposal sites for materials, as
borrow pits, or for machine parking or repair;

Removal, storage and handling of topsoil so that it can be used in final reinstatement, bio-
restoration and stabilisation of slopes;

Storage and handling of fuels, oils and other hydrocarbons will be a controlled process,
involving measures to prevent soil and water contamination. Designs will include storage on
sealed surfaces and within secondary containment and refuelling of all plant, vehicles and
machinery will not be allowed within 50m of any watercourse, drain or channel leading to a
water course.

Forbidding any opening of non-controlled access roads to individual parts of the construction
site;

Parking of machines only at designated sites, which will be provided with specific measures
for protection against soil pollution with fuel, oil, or oil derivatives. In the event that soil is
contaminated by spillage, the affected layer will be removed and disposed of at approved
dump sites, in accordance with the Contrac

Systematic collection of solid waste during construction (including food and material
packaging, and other waste types) will be undertaken and will be disposed of to agreed
licensed facilities, in accordance with the WMPs;

Cleaning equipment and vehicles will only be allowed in dedicated facilities, designed to avoid
ground and water pollution. Similarly, washing out of concrete mixers and uncontrolled
removal of remaining concrete wil!/ be a co
or tanks will be employed for washing out concrete contaminated equipment following
concrete pours. The resultant set concrete can then be disposed of as inert solid waste or re-
used in bulk fill areas as appropriate;

Upon completion of material extraction, all borrow pits and waste disposal sites will be
reinstated wherever possible to reduce the visual effect and re-establish natural vegetation.
Limitations to this will occur, especially where material is extracted from currently operating,
licensed quarries, in which Project influences are restricted, as will be the case for licensed
waste disposal facilities.

6.2.2 Operation phase

During the operational phase, soil pollution will largely be a product of the following processes:

Pollution by rainwater draining from the road surface,
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e Depositing of exhaust gases and particulates and remobilisation due to traffic;
¢ Disposal of organic and inorganic wastes,
e Spillage of transported freight,
In addition, soil pollution is further affected by:
e the road drainage system,
o traffic volume and traffic flow structure,
e configuration of the surrounding terrain,,

¢ soil pollution due to dispersal during vehicle movement is restricted to a narrow belt along the
edge of the road,

o dispersion of the material from the road surface during a dry period due to the air patterns
caused by vehicle movement also takes place in a narrow belt along the edge of the road,

¢ sedimentation from the atmosphere is present at a distance of as much as several hundred
meters but, at present, this cannot be defined nor can specific patterns be observed to be
used in quantification of these occurrences.

The most researched soil pollution issue refers to lead, mainly due to its toxicity and bio-accumulation
characteristics, such as those potentially in the human food chain. Based on the data about traffic
flow forecasts for the planned period (2021) in the corridor, the content of contaminating matter in soil
was determined by undertaking calculations based on publically available data from various studies.
The data presented herein can not be considered definitive, but are indicative of the nature and
guantities of pollutants typically found to accumulate on highways.

Table 6-1 Expected content of heavy metals in soil, for the analyzed sectors of the Ei 80
motorway (ppm)

Expected content by motorway sector
No. Elem. | MPC* | po. . cr.|Cr. Reka -| _. . N.ort.hern
Reka Pirot Pirot T Dimitr. | Dimitr.
bypass road
1 Ag 50 110-145 110-160 42.2-60.5 40-60
2 B 130-170 180-230 55-66.2 55-70
3 Ba 335-370 600-780 138-151.8 140-155
4 Be 65-95 100-150 27.6-38.6 25-40
5 \Y 145-185 220-260 60.7-75.9 60-75
6 Ga 60-70 80-120 24.8-27.6 25-30
7 Co 30-45 50-90 12.4-17.9 15-20
8 Cu 100 185-225 190-240 75.9-924 75-95
9 Cr 100 225-265 360-440 92.4-107.6 95-110
10 Mn 145-185 2210-2590 60.7-75.9 60-75
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