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Nontechnical Summary

Introduction
The aim of the project is to build and put into operation a new mining complex for production of cathode
copper on the site of copper in the area of the site Kazandol in Valandovo municipality in the southeast
region of the Republic of Macedonia (hereinafter referred to as the Project).
The owner and developer of the project proposed mining complex company SARDICH MTS Ltd Export
Import - Skopje (hereinafter referred to as the Investor or Operator).
For the needs of the project, in the last period of 2014, the Investor performed detailed geological
research of mineral resources by geological and hydro geological investigations, pursuant the Concession
Agreement for detailed geological research, signed by the Government, according to a Decision published
in the Official Journal no. 19/14.
The project for the establishment of the proposed mine complex shall be implemented within the specified
concession area for exploitation, with total area of about 15 km2. The total area of the scope of the
proposed mine complex is about 287 hectares.
Extraction period of the complex is provided to be for a period of 15 years.

Project Description
In a functional - operating context, the proposed mine complex for production of cathode copper includes
two mutually connected groups of activities:
- Excavation - exploitation of metallic minerals by surface elevation pit with a level
progressive excavation of the raw materials.
- Technological activities for the heap leaching of raw minerals and production of cathode
copper in a processing technology complex, after application of special technology which
is characteristic for the oxide copper ore present at the site.
On the below given figure is given a diagram of the main activities and constructions within the proposed
mine complex
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Figure – Main elements of the proposed mine complex for production of cathode copper

Below given is the technical - technological description of the two activities.
Open pit exploitation of raw minerals
According to its genetic background, the site of the copper in the area of the locality Kazandol belongs to
an exogenous genetic series of sites and is a typical iron-manganese-copper cap containing copper within
the range of 0.06% to 0,45% Cu.
The excavation of raw the minerals on the surface mine pit shall be carried out on a mine field on an area
of about 85 acres, on a discontinuous system of exploitation. On the basis of the implemented research
and determined geo-mechanical features of the operational environment, the technological process of
exploration shall be carried out through the implementation of the following operations:
15
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- Drilling and blassting operations and crushing
For the needs of exploitation process of the raw mineral, a drilling machine with drilling sets with an
appropriate drilling diameter shall be used. Having regard that, according to the implemented geological
and geotechnical researches, extremely blasting sensitive environments are in question, a continued
blasting is planned. For the purpose of blasting, special explosive mixtures in dry and "moisture" and "wet"
bored holes shall be used. Additionally, for the contour drillings cartridged explosives will be used. The
secondary blasting shall be performed by explosive coated mines and by additional drilling of the ones
without precise shape and for the demolition thereof, cartridged explosive in powder shall be used.
- Loading and transport of ore and slag
Loading of the excavated ore and slag is predicted to be made by hydraulic excavators, with a specified
number of adopted hydraulic excavators, with schemes of work, capacity, etc. The transport of ore and
slag is provided to be made by special transport vehicles - mine trucks – dumping trucks, with a suitable
technical loading capacity. The transport operations of the excavated ore and slag shall be determined in
accordance with the calculation made for the transport distances and the capacity of the dampers or the
excavator – truck capacity ratio.
- Disposal of slag
According to the carried out geological researches the ore of the geological material is close to the surface
of the ground, so the quantity of the uncovering surface shall be minimal. It shall consist of unfertile
decayed layer with a thickness not greater than 1 meter. This is a relatively small amount of slag material,
which shall be used as a basis for formation of piles for heap leaching of the oxide ore, and a part of it
shall be disposed in the area planned for dumps for the heap leaching.
Technologic complex for production of cathode copper
The technologic complex for production of cathode copper shall be based on hydro metallurgic process
utilizing the copper, so called heap leaching of copper ores.
In general, in the mining industry there are several types of heap leaching: (i), (ii) ground compacted heap
leaching and (iii) in-situ heap leaching (heap leaching on the spot). It seems that out of them, the most
perspective heap leaching is the heap leaching on a pile, although in the recent times the use of the
ground compacted heap leaching and in-situ heap leaching (heap leaching spot) are also used. In the
proposed mine complex the heap leaching on a pile is provided.
The heap leaching of the raw mineral shall be carried out in a dump of the excavated copper ore,
subsequently established at several levels, all in accordance to the dynamics of exploitation of ore in the
surface open pit. The technology that shall be used for obtaining the final product - electrolytic (cathode)
copper, is based on the use of low concentration (0.5%) solution of sulfuric acid - heap leaching solution,
which shall be sprinkled (sprayed) on the surface of the dump. Crossing through the deposited raw
mineral on the dump, the solution dilutes a part of the copper from the ore and runs from its lower part.
Thus obtained solution is enriched with copper (pregnant solution) and after it is transported to the
technologic complex for processing in order cathode copper to be obtained.
In accordance with the above, the entire technological process for the production of cathode copper
includes two separate functional segments: (i) geo technologic complex and (ii) the processing complex
designed according to the principles of the best available techniques (BAT).
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Geo technological complex
In the geo technological complex the heap leaching of copper ore shall be carried out through circulating
the low concentrated solutions of sulfuric acid for the heap leaching from the storage place zone of the
processing complex for production of cathode copper, and vice versa.
For the purposes of the Geo technological complex, progressive formation of copper ore storage place is
foreseen, on which fields of sprinkling (spraying) solution shall be established. The storage place shall be
specifically designed area within the scope of the mine complex, where the copper ore shall be crushed to
the required size shall be deposited in the suitably designed conditions. The transport and the transfer of
the heap leaching solutions to the fields will be carried out through thrust pipelines. Drained productive
solutions shall be accumulated in two technological ponds - operation pond - Pond 1, and operation and
emergency pond - Pond 2, which is designed with an operating and emergency volume.
Technological process provides establishment of the storage place for the excavated oxide ore in
previously determined areas within the scope of the location of the proposed mine complex, on the east of
the open pit. The bottom of the dump shall be with natural slope of the terrain. Design solutions of the
dump envisage carrying out preparatory earthworks to form a smooth surface to the level that will ensure
proper placement of waterproof protective surface - artificial surface barrier (membrane) with supporting
drainage system and appropriate hydro-technical solutions that will prevent migration of technological
solutions outside the zone of the dump. All materials provided for the performance of the aforementioned
elements shall comply with the relevant technical standards and resistant to the acid solutions.
Within this geo technologic complex adequate hydro-technical infrastructure is provided, which is
necessary for the proper management and control of the process:
- The pond for capturing and accumulating the clear water from the River Kazanodolska, that if necessary,
shall be used for technical and technological purposes. This pond shall be located in the upper front part
of the combe. The pond shall be designed with a total volume of 10.000 m3. This pond, according to its
location, shall have a role of retaining of towing and suspended sediment, and thus it shall protect the
downstream ponds from the accumulation of the same.
- Collection ponds (operating accumulation ponds) - are especially designed places for collection of
solutions. The ponds shall be designed with sufficient capacity to accumulate quantities of solution
expected from the dump, and will be made with special protection - waterproofing barrier that will ensure
full protection of soil and groundwater from potential contamination. One collection pond for collecting the
enriched solutions from the storage place, with a total capacity of 11.000 m3, and one emergency pond for
control in the event of flood and collection of excess of solvents are provided with a total capacity of
36.000 m3.
- Pipelines - intended to perform: (i) transfer the saturated solutions of the collection ponds to
manufacturing complex and (ii) return transfer of heap leaching solution from the manufacturing complex
to the heap leaching dumps.
Processing complex
Space provided for the processing complex shall be situated on an urban location with adequate
infrastructure to meet all technological requirements of the production process, and also to enable the
standards for environmental protection to be met. Within the frames of this complex facilities will be
located with various content in order to implement and control the process of production solutions of the
heap leaching of copper ore and obtaining the final product - cathode copper.
The total area of the complex will be about 25.000 m2, and the surface of the technological installations
and buildings within the scope of the complex will be about 3.500 m2.
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The technology for processing the production solutions can be divided into the following stages:
- A - Extraction and re-extraction
- B - Electrolytic deposition
- C - Further separation of phases
- G – Purifying of the organics
The scope of the location of the processing complex additional facilities and content in function of the
manufacturing process of the cathode copper are provided:
Storage of reagents and fuel oil
(I)

Sulfuric acid and reagents’ warehouse, with three tanks for sulfuric acid, each tank of 270 m3
and an organic diluents reservoir.

(Ii)

Crude oil storage warehouse, with two tanks for fuel oil volume 9 m3 for the daily use, and 60
m3 reserve for one week, and a boiler room.

Water supply and municipal wastewater
For implementation of activities in the technological process in the proposed mine complex; there is a
need for sanitary, fire extinguishing and technological water.
Technological requirements for water for operation of the Geo technological (heap leaching of mineral raw
material) , and the processing complex (production of cathode copper) are to the level of 400 m3 / h
technological solution. For the purposes of the technology complex, own water supply wells to be carried
out with sanitary, technological and fire water by supporting water infrastructure and equipment are
planned.
For drainage of sewage water from the facilities of the processing complex, a sewerage networks shall be
constructed for the collection and disposal of the same to the treatment plant, where, after the treatment it
shall be discharged into the pond for a raffinate. In the waste water treatment plant (WWTP) physical and
biological treatment is provided to the level of quality of effluent in accordance with the relevant
Macedonian regulations.
Rain water from the scope of the processing complex shall be collected in separate rain water sewage,
and after its treatment in a depositing compartment and oil collecting compartment shall be discharged out
of its site.
Power supply
The processing complex shall be supplied by three phase AC maximum installed capacity of 2,700 kW.
The external power supply is foreseen to be derived from two different supply points, which means that
one of them shall be the backup for the power supply (diesel generator for emergency situations). In this
way the power supply shall be ensured, i.e. continuous operation of the pumps.
Installations and Community Infrastructure
Ventilation systems
In the scope of the facility for production of cathode copper, installation of an adequate ventilation inlet
and outlet (taking out), and it is provided in any technology complex the ventilation to operate as an
independent unit. The ventilation systems are designed according to the standards required for this type
of activity, in the way that shall ensure safe working conditions, intake of fresh air and taking the gas
outside the building.
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Lighting installations
In the premises of the production plant, three types of lighting installations are provided. The main lighting
installation shall include light at all premises in the facility, according to the purpose and macroatmosphere of the premises. Additionally, illuminating emergency installation and evacuation illuminating
installation are provided:
- Emergency illuminating installation. This lighting continues to work in the event of a major accident
(rupture or failure) of the central electrical supply, with the result of which, the lighting of the premises shall
be interrupted.
- Evacuation illuminating installation. The function of this type of lighting is to mark the way for the
evacuation of the employees, which should be obligatory put on the exits, the way to the stairs, along
hallways with adequate demonstration signs, boards of fire or alarm buttons that are activated manually,
etc.
Fire Protection Solutions
In the scope of the manufacturing plant equipment for fire protection is provided. According to the purpose
of the facility and the technological process the following fire protection equipment is provided:
- Hand-held fire extinguishers
- Internal and external fire extinguishing hydrants
- Manually operated fire alarms
- Automatic fire alarms
- Alarm trumpets
- Panic lights

Project alternatives
Strategic alternative locations
In a broader context, the strategic alternative sites for the proposed mine complex for production of
cathode copper have not been reviewed, and actual project site is located in the scope of the concession
area established in the awarded concession for detailed geological research, granted by the Government,
according to Law on Mineral Resources.
Alternative micro locations
During the process of the conceptual planning of the proposed mine complex an analysis is made of the
potential sites for determination of the optimal zone for foundation of the storage places, which is on the
basis of the previously determined area of exploitation of raw metal mineral and the location of the
processing complex.
In this context, a comparative analysis of two technical feasible alternative micro locations for optimum
zone of storage places and associated hydro-technical infrastructure is carried out in the scope of the
concession area (Figure below):
(1) Option 1 - East. In this option, the storage places and infrastructure are located adjacent to
the defined surface mine, on its eastern part, in the zone of the foot of the same valley
where the surface excavation area is located is exposed to Valandovsko Pole. This
alternative location belongs to the river basin of the River Anska.
(2) Option 2 - South. In this option, the storage places and the infrastructure are located on the
south of the defined the surface excavation area, on the flat terrain in the area of the village
Kazandol the bed of the stream of the River Gabrovo. This alternative location belongs to
the river basin of the River Luda Mara.
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Figure – Review of technically possible alternative locations of dumps and associated hydro-technical
infrastructure

The main criteria for final selection of the optimal location for establishing storage places for heap leaching
of the raw minerals, includes technical feasibility, investment and financial aspects and the aspects of the
living and social environment.
In terms of technical feasibility and investment and financial implications, variant 1 is a better alternative,
considering the proximity of this location to the defined surface mine and location of the processing
complex. Accordingly, for this variant, the volume and the complexity of the hydro-technical infrastructure
transfer solutions for heap leaching to, and from, the processing complex is significantly smaller and
simpler than variant 2. Consequently, the variant 1 has better financial parameters and implies lower
construction costs and economical operation of the complex.
In terms of the environmental aspects and the social environment, the variant 1 is also a better alternative,
primarily because variant 2 is located in an open field with smooth topographic exposition to Kazandol
village and there is a real possibility of direct harassment to the local population during the construction
phase as well as the operation phase of the project. In addition, this variant implies capturing agricultural
land currently used for farming activities of the population. Variant 2 would have a direct negative impact
on the River Gabrovo and in a broader context, the whole basin of the Luda Mara River.
Accordingly, on the basis of the above advantages, variant 1 - east zone of dumps disposition, regarding
to the specified surface mine was chosen as an optimal solution for further planning and design of the
project.
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Key aspects of Environmental and Social economic issues
Environmental aspects

Social and economic aspects

Air Quality

Settlements

Water quality

Safety and Health

Soils

Land Acquisition

Biodiversity (wildlife habitats)

Disturbing (transport, noise)

Use of Land

Landscape and visual appearance

Waste Management

Cultural Heritage
Emissions in the air

In the construction phase of the proposed mine complex, the impacts are directly related to the
performance of the construction activities on the project site. They include execution of earth and concrete
works for the establishment of the complex and all necessary infrastructure. The activities include clearing
of the terrain and its preparation to deliver the contents provided by the project, which would be followed
by construction works for the construction of the anticipated contents.
The Impact on the air would consist of the creation and emission of solid particles in the form of fugitive
emissions associated with the construction activities and the activities for the opening of the open pit
mine, as well as emissions from internal combustion engines that would came from transport vehicles and
construction machinery.
During the operational phase, impacts on air quality are expected from several kinds of sources of
emissions, which can be divided into:
- Stationary sources: acid fumes from various stages of the technological process of production of
cathode copper.
- Diffuse sources: dust emissions from mining activities for exploitation and crushing of raw
mineral materials as well as the movement of heavy load vehicles for the transport of
excavated raw mineral materials.
- Mobile sources: emissions of gas from the combustion which will come from the traffic –
passenger and trucks that shall move in the scope of the complex.
To prevent and control impacts listed in the operational phase of the project; systems for air protection will
be designed and implemented according to the principles of best available techniques (BAT):
- Measures to prevent influence - use of weak acid solution to reduce the potential acid vapors, the
use of auxiliary materials with a low content of vapors organic compounds, using the dripping
system drop-by-drop when applying the acid solution in the process for reduction of heap
leaching for reduction of the losses and evaporation, etc.
- Measures for impacts control - systems for collection of acidic vapors from different stages of the
technological process and treatment of the same (wet scrubber).
Reducing emissions from mining activities, including the transport activities, based on measures of good
working practice and suppression of dust emissions.
Waste water, quality of surface and ground water, soil
In the construction phase, impacts on the quality of surface and groundwater are not expected. Insulated
type of risk in this context represents any accidental spills of chemicals or contaminated waste water
related to the construction. In terms of undertaking preventive measures for the protection, the probability
of this hazard is low. In terms of changing the quantitative parameters of the groundwater, a disconnection
of the hydraulic connection of the surface water flows with the groundwater is expected in the alluvial
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aquifer of the River Anska in the area of the construction of the dump for the heap leaching of the raw
mineral and due the execution of the protective substrate for insulation of the bottom of the dump, which
will ensure protection of soil and underground from a possible contamination during the operational phase
of the project.
The phases of construction and operation of the project shall result in progressive loss of soil layer on
those surfaces within the scope of the location of the proposed mine complex on which shall be
established the following functional elements of the activity – excavation of the raw mineral and
establishing of disposal dumps for heap leaching of the raw mineral material. Additional smaller-scale loss
is expected in the construction of hydro-technical and supporting overall internal road infrastructure.
During the operational phase of the proposed mine complex, any discharge of polluted waste water from
any kind into surface waters or soil is not foreseen. For this purpose, a hydro-technical system
management and treatment of rain water in the entire width of the complex shall be set up, as well as a
system for managing of the municipal wastewater through wastewater treatment plants. According to the
BAT principles, technological wastewater and used heap leaching solvents from the production complex
for cathode copper shall be continuously reused in the process of preparing a solution for heap leaching
and, therefore, the same shall not be released into the natural recipient. In addition, according to the BAT
principles, measures to control this influence – by building ponds for accumulation of heap leaching
solvents shall be implemented. In order the groundwater within these ponds to be protected, protective
substrate shall be constructed.
The underground water extraction for technological need of the complex, and in order to supplement the
loss of water in the technological process, shall be implemented in a way to respect the statutory
hierarchy and priorities in the water supply, which shall have an impact on the drinking water supply and
irrigation in the area. In this context, the planned underground water extraction shall affect the water
supply in the nearest settlement - the village Kazandol, since the relative distance of the area of the
planned underground water extraction for the needs of the mine complex and the existing well for water
supply of the village is large (about 4 km). In addition, in accordance with the analyzes, the spring, taps
and well water in the village Kazandol are formed in the fissure type of aquifer, mainly in granite rocks and
are with a limited radius of action of impact. In a broader context, the water extraction would have no
impact on the drinking water supply in the village and the village Brajkovci, as well as on the irrigation
wells located at the foot of the project site because the water which is exploited from these wells is located
in alluvial and pond sediments, which also have their diameter of action of impact. The lack of impact is
due to the factor that the surrounding extraction for water supply and irrigation is carried out in various
geological environments in which two editions are formed (fissure type of aquifer formed in granites in
Kazandol and intra-granular type formations formed in alluvial and lake sediments in the valley of the
River Anska - Brajkovci-Chaparica). The area of newly planned wells for the underground water extraction
for technological needs of the mine complex are hypsometrically on higher elevation above sea level
elevation of wells for irrigation and significantly away from wells for water supply of the village Brajkovci.
Mainly potentially negative influence on the soil and groundwater in the operational phase of the project,
including the existing hydro-technical facilities for the management and water supply for various purposes
in the wider environment of the project, is the appearance of emergency situations - a risk of floods. The
process of technical design of the proposed mine complex shall include detailed proposals on technical
and design measures to protect and to defend against harmful effects of water, including erosion under
the influence of water and heavy rains, according to the technical standards for the design of this type of
facilities in the Republic of Macedonia, and on the basis of the precaution and prevention principles. This
process shall be based on carrying out on a full analysis of the hydrological situation of the area that is
directly affected by the project in order to design and carry out an emergency storage pond with adequate
capacity for control and flood protection.
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An additional risk regarding to soil and groundwater in the operational phase of the project represent any
accidental leaks of saturated solutions during the procedure of spraying the dumps for the raw mineral in
the process of its heap leaching. In terms of undertaking technical measures to protect the underground
by carrying out a protective substrate - geological and surface artificial barrier, which by prescribed
coefficient of permeability shall prevent pollution of soil and underground water - the probability and the
significance of this impact are negligible. According to the good operational practice, and on the basis of
the positive Macedonian regulations for water, a monitoring system for groundwater in the area of the
project scope shall be established.
In general terms, the scope of the location of the proposed complex, especially on steep slopes in the
zone of mine extraction of raw minerals, erosive processes may occur. By taking protective anti-erosion
measures, reduction of the impact thereof will be provided in order to eliminate the risks in terms of
security of the personnel and the facilities within the complex.
Waste generation
In the construction phase, the main source of waste shall be construction related activities that shall result
in inert waste and waste that shall be generated by the workforce. Additionally, creation of small quantities
of certain fractions of hazardous waste is expected. The fractions of waste that will be generated as a
result of construction activities in relation to the types of materials and equipment to be used during the
performance of the various construction phases (earth and concrete works, electro-mechanical work,
mounting-installation works, final work, etc.).
The normal functioning of the proposed mining complex in its operational phase will result in the creation
of different types and fractions of waste classified in the following categories:
- Mine waste and slag - deposits and slag. This type of waste shall be managed in
accordance with this type of waste approved management documentation which entails
designing the appropriate locations for disposal. In terms of quantity, it is expected this
type of waste to be dominant.
- Industrial hazardous and non-hazardous waste - different stages of the process will result in
several types of waste which will be categorized as hazardous waste and some as nonhazardous waste. The project envisages establishment of an adequate system of
selection, collection and storage of all types of waste created at the location of the
complex. For this purpose, a special place within the manufacturing complex will be
organized as a storage location and it will be provided with all necessary conditions for the
storage of hazardous and non-hazardous waste, until their transfer to the external licensed
companies for final treatment of the same.
- Municipal waste - generated by various commercial activities. This waste will be collected
separately and shall be transferred to the local utility company for disposal. Primary
selections of the fractions that have economic value are planned.
- Packaging waste - all types of packaging waste (packaging paper and cardboard, plastic,
metal) shall be separately collected and stored for delivery to licensed foreign companies
for final treatment of the same.
Noise
Emission of noise from the construction phase is imminent. Construction works typically will include
execution of earth and concrete works, and assembling and installing the proper equipment. Within the set
construction area, there will be movement of construction machinery and manpower.
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The main sources of hazardous noise during the construction phase, including transport and installation of
equipment, construction machinery and equipment, and procedures for handling building materials. The
transport of materials during this phase will cause short-term increase in the frequency of vehicles, and
thus the noise levels associated with vehicles.
The operational phase of the project is expected to contain more noise sources with different intensity.
The most significant sources of noise at this stage are mining exploitation of raw minerals which will
include blasting and crushing. It is planned the blasting activities to be of discontinuous nature that would
be executed depending on the pace of work envisaged by the project. According to the analysis for the
level of significance of noise at blasting in the scope of the zones at open pit mine in the vicinity of the
location of the proposed mine complex, with an emphasis on immediate settlement Kazandol, the
significance of this impact is of a moderate character. The effect is remarkable, but not a fundamental
change can be reduced and controlled with mitigation measures. Control of the impacts of these activities
is planned to be achieved by using all available measures to control this type of influences, according to
the best available techniques.
An additional source of noise in the operational phase of the complex is expected to be activities for the
establishment of heap leaching dump storage places as a result of transport and accumulation of
excavated ore. This source will be a discontinuous source of noise, and this period will be limited to the
time duration of the process of dump foundation.
In regard to the process of production of cathode copper processing complex, the main source of noise is
expected to be the pumping station that shall carry out the transport of solutions to irrigation fields and the
traffic - vehicles that will perform transportation of raw materials and products. Another small source of
noise is the equipment involved in the process. The whole process and the necessary equipment is
planned to be located within the facility, by which a control on the impact and reduction of the noise level
in the environment.
Nature and biological diversity
The impacts on the biological diversity could not be avoided. It can be expected destruction of vegetation
in the area of the mine complex which will be occupied by industrial activities, during construction, and
during the operational phase. Therefore, it is necessary to limit the impacts only on the surfaces
necessary for the implementation of activities within the scope of the complex and to take care not to
create new unnecessary disturbances. Besides the direct destruction, certain specific impacts on
biodiversity can be expected during the operational phase, such as harassment in the wider area because
of the presence of workers and machinery, accidental or deliberate disturbance of wildlife, entering nonindigenous species, etc.
Principal measures to reduce impacts on biodiversity are preventive actions in the field of construction and
good working practice.
Landscape and visual aspects
Given the low functional and aesthetic and visual value of the landscape in the region of the proposed
mine complex, disorders that will occur as a result of construction and operation of the same will not be
significant. The area within the scope of the project is not sensitive and is tolerant to the expected
changes.
An additional aspect is the visual efect of construction and operation of the complex in terms of different
points in the city Valandovo because of the possible exposure of the complex on the horizon. On the basis
of previous experience from similar projects, it can be concluded that the visual aspects associated with
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the proposed development do not represent a key aspect of their acceptance by local communities. The
complex, especially the activities for the exploitation of raw mineral will be detectable in a certain period
after the commencement of the activity, but over time and in terms of taking measures for progressive
reclamation of space, the visual perceived effect by the people shall be significantly reduced.
Cultural heritage
In the vicinity of the scope of the location of the proposed mine complex were not identified any
archaeological sites and areas of cultural heritage that would represent a limiting factor for the
implementation of this project. The entire construction personnel will be trained in order to act in case of
accidental discovery of any archaeological artifacts. If anything occurs, the construction will be temporarily
stopped and will not continue until an authorization by the competent institutions for protection of cultural
heritage shall be obtained.

Environmental Management
During the evaluation of the environmental impacts identified and many measures and actions that should
be avoided, reduce or control the potential impacts on people and the environment are described. The
most important measures are summarized in this non-technical summary, and a complete overview of the
same is given in the Environmental Management Plan (EMP), which is an integral part of this Study for
Assessment of the Impact on the environment.
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1 Operating Framework
1.1 Purpose of the assessment of environmental impact
The project’s aim is to make and put into operation a new mine complex for production of cathode copper
on the site of copper in the area of the locality Kazandol in Valandovo Municipality, in the southeastern
region of the Republic of Macedonia (hereinafter referred to as the Project).
The owner and developer of the project of the proposed mine complex is the company SARDICH MC
DOOEL Export Import - Skopje (hereinafter referred to as the Investor or Operator).
This environmental impact assessment (EIA) describes potential environmental impacts and social
environment during the construction and operation of the proposed mine complex and describes the
activities and measures to be taken to reduce these impacts.
This EIA should serve as a basis for assessing the environmental management aspects by the
Macedonian authorities competent for issues related to the environment - Ministry of Environment and
Physical Planning

1.2 Status of the project and the level of detail
EIA and its level of detail are based on the best available technical and economic and financial
information1 at the time of its preparation. This level of detail is considered sufficient to conclude that the
proposed mine complex is technically feasible and economically and financially justified, and also offers a
comprehensive and holistic assessment of the environmental impact.

1.3 Legal framework
1.3.1 Overview of relevant national legislation
1.3.1.1
Key national legislation
Law on the Environment
This Law (Official Journal no. 53/05, 81/05, 24/07, 159/08, 83/09, 48/10, 124/10, 51/11, 123/12, 93/13,
187 / 13 and 42/14), represents a horizontal legislative framework and regulates, among other things: the
principles for protection the environment and the sustainable development, aspects of the planning and
the documents for the protection of the environment, subjects and instruments for the protection of the
environment, environmental monitoring and information system, public involvement in issues related to the
environment, eco-labeling, issues of financing and aspects of supervision.
The main instruments for environmental protection laid down in the Law include: (i) environmental
monitoring and information system and access to environmental data, (ii) Strategic Environmental
Assessment (SEA), (iii) environmental impact assessment (EIA), (iv) Integrated Pollution Prevention and
Control (IPPC)
(v) Environmental review, (vi) prevention and control of major accident hazards involving dangerous
substances and (vii) liability for environmental damage.
1

A List of Technical and other type of Project Documentation is given hereafter in this study, in the section References and
Bibliography
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This law regulates the administrative procedure for the assessment of environmental impacts of projects
that may cause significant environmental effects. It also defines the contents of the EIA and the process
for stakeholder engagement and public participation in decision-making on the approval of EIA.
The general EIA procedure involves three main steps:
(I) "Screening Process" - the process by which authority determines if required
EIA for a particular project, following a written notice of intent for implementation of the project.
(II) Scoping - the process by which the competent authority determines the scope of
issues that will be addressed in the EIA, following a written checklist check on the scope of the
assessment of environmental impact.
(III) Review of EIA - a process to verify the adequacy of the study EIA by the competent authority.
Administrative competent authority for the EIA process is the Department of Environmental Protection
under the Ministry of Environment and Physical Planning (MEPP).
"The Decree determining the projects and the criteria upon which the screening assessment of
environmental impact" (Official Journal no. 74/2005) - Decree on EIA - determines projects that may
require assessment environmental impact.
Other relevant legal instruments in the field of EIA are as follows:
 Rulebook on the information contained in the notification of intent for the project implementation
and procedure for determining the need for assessment of the environmental impact of the
project (Official Gazette no. 33/06).
 Rulebook on the content of the requirements which should be met by study for Environmental
Impact Assessment of the project (Official Journal no. 33/06).
• Rulebook on the content of the publication of the notice of intention to implement the project, the
decision by the need to assess the environmental impact, the study to assess the impact of the
project on the environment, the report on the adequacy of the study to assess the impact of
project on the environment and the decision to approve or reject the project implementation as
well as the manner of public consultation (Official Journal no. 33/06).
• Rulebook on the form, content, procedure and manner of preparation of the report on the
adequacy of the study to assess the impact of the project on the environment and the procedure
for authorization of persons from the list of experts to assess the impact on the environment that
will prepare report (Official Journal of the RM no. 33/06).
Relevant sectoral environmental legislation
Other legislation related to the environment in Macedonia includes:
• Law on Nature Protection (Official Journal no. 67/04, 14/06, 84/07, 35/10, 47/11 and 148/11) with
associated secondary legislation. This law regulates the nature protection by protecting the biological
and landscape diversity and natural heritage. It identifies the principles of nature protection, among
others: the sustainability principle, the precautionary principle, the principle of prevention and the
principle of user pays, and sets the legal basis for the protection of habitats, ecosystems and species.
In addition, the law regulates the legal basis for the formation of ecological network; including the
Natura 2000 EU network. The law also determines the planning documents for the protection of nature
and the legal basis for protected areas (establishment, categorization, management).
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• Law on Ambient Air Quality (Official Journal no. 67/04, 92/07, 35/10 and 47/11) with the accompanying
bylaws. This law sets out standards for air quality monitoring and regulating air quality, measures for
air, assessment of air quality planning documents for managing air quality, inspection, supervision etc.
• Water Act (Official Journal no. 87/08, 6/09, 161/09, 83/10 and 51/11) with the accompanying bylaws.
This law represents the access management of river areas and regulates the legal status and the way
in integrated water management, water infrastructure, conditions and way of running water, conditions
for issuing permits for water use and discharge of water, etc.
• Law on Waste Management (Official Journal no. 68/04, 71/04, 107/07, 102/08, 143/08, 124/10, 09/11
and 51/11) with accompanying bylaws. This law sets out the legal basis for an integrated system for
waste management in accordance with the hierarchy of waste management. Regulates all types and
classification of waste, planning of waste management, rights, obligations and responsibilities of legal
entities and individuals, conditions for issuing licenses for waste management, inspection, supervision
etc.
• Package of legislation for managing different groups / types of waste with associated bylaws:
- Law on Management of Packaging and Packaging Waste (Official Journal no.
161/09, 17/11, 47/11 and 6/12)
- Law on Batteries and Accumulators and Waste Batteries and Accumulators (Official Journal no.
140/10 and 47/11)
- Law on Management of Electrical and Electronic Equipment and Waste Electrical and Electronic
Equipment (Official Journal no. 6/12)
• Law on Protection of Environmental Noise (Official Journal no. 79/07, 124/10 and 47/11) with
accompanying bylaws. This law regulates the protection against noise in the environment and
determines measures to mitigate the adverse effects on human health from noise, including legal,
technical measures and urban planning. This law does not regulate noise at the work and home
environment.
Other relevant legislation
• Law on Spatial Planning and urban planning (Official Journal no. 51/05,
137/07, 91/09, 124/10, 18/11, 53/11, 144/12 and 55/13)
• Law on Raw Minerals (Official Journal no. 136/12, 25/13 and 93/13)
• Law on Construction (Official Journal no. 130/09, 124/10, 18/11, 36/11, 54/11, 13/12,
144/12, 25/13 and 79/13)
• Law on Protection of Cultural Heritage (Official Journal no. 20/04

1.3.1.2

Other national sectorial regulation
Regulation of air quality

The limit values for pollutants in the air in Macedonia are set out in the Decree on limit values and types of
pollutants in ambient air (Official Journal no. 50/2005), based on EU legislation and recommendations
issued by the World Health Organization (WHO). Legally binding limit values for Macedonia to be made
have already been set for SO2, HMX, PM10, CO, lead, benzene (C6H6).
For some pollutants (eg, NO), there is a long-term (annual average) standard and short-term standard. In
the case of NO2, the short standard for one-hour period average, and PM10 is average 24-hour period.
These periods reflect the different health impacts of exposure to different pollutants (eg. Temporary
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exposure on the sidewalk near the busy street, compared with exposure to residential properties adjacent
to the road). The limits of pollutants to protect human health are given in the following tables.

Table 1-1 - Air quality limits for the protection of ecosystems and vegetation
Pollutant
NO + NO2

Protection
Eco systems
Vegetation

Average period
Year-winter period
Year

Limit value
20 ug/тз
30 ug/m3

Source: Regulation for limit values and types of pollution substances in the ambient air (Official Journal no.50/2005)

Table 1-2 - Air quality limits for the protection of human health
Average period

Limit value

Annual
allowed
overcoming

SO2

1 hour
24 hours

350 μg/m3
125 μg/m3

24
3

NO2

1 hour
1 year

200 μg/m3
40 μg/m3

18
0

PM10

24 hours
1 year

50 μg/m3
40 μg/m3

35
0

CO

Maximal daily 8 hour 10 μg/m3
average value
1 year
0,5 μg/m3
1 year
5 μg/m3

Pollutant

Lead
СбНб

number

of

0
0
0

Source: Regulation for limit values and types of pollution substances in the ambient air(Official Journal no.
50/2005)
Water Quality Regulation
- Water Classification and categorization
On the basis of the purpose of water use and the level of water purity, the Regulation on Water
Classification (Official Journal no. 18/1999) divides surface water, including streams, lakes and reservoirs
in five classes (Table below ).
Table 1-3 - Water quality classes according to the Macedonian legislation
Class Purpose / Use of water
This is a very clean, oligotrophic water, which in its natural state, with possible
I
disinfection, can be used for drinking and for production and processing of food
products and is suitable for propagation and cultivation of noble fish - salmonids.
Puffer capacity of the water is very good. It is constantly saturated with oxygen,
low in nutrients and bacteria, contains many small, intermittent anthropogenic
pollution by organic substances / but not with inorganic materials.
II

This is a very clean, mesotrophic water, which in its natural state can be used for
bathing and recreation, water sports, production of other types of fish / kiprinidi /
or can be used - by the usual methods of purification / coagulation, filtration,
disinfection, etc. / -for drinking and for production and processing of food
products. Puffer capacity of the water and oxygen saturation during the year are
good. The present load can lead to a slight increase in primary productivity.
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III

IV

V

It is moderately eutrophic water, which in its natural state can be used for
irrigation and after the usual purification methods (conditioning) for industries that
do not need water of drinking quality. Puffer water capacity is low, but maintains
the pH / acidity level still suitable for most fish. In the hypolimnion occasionally
appears a lack of oxygen. The level of the primary output is substantially and can
detect any changes in the structure of the community, including GMO species of
fish. It is evident load with harmful substances and microbiological contamination.
The concentrations of harmful substances from natural levels vary to levels of
chronic toxicity to aquatic life.
This is highly eutrophic, polluted water, which in its natural state can be used for
other purposes only after certain treatment. Puffer capacity is exceeded, leading
to higher levels of acidity that affects the development of the offspring. In
epylimnion there is no oxygen saturation, and hypolimnion there is a lack of
oxygen. There is a "bloom" of algae. Increased decomposition of organic matter
and at the same time stratification of water can cause anaerobic conditions and
killing fish. Mass seats tolerant species, fish populations and benthic organisms
could be affected. Microbiological contamination not Allow the water to be used
for recreation. Harmful substances emitted or released from the sludge /
sediment may affect the quality of water life. The concentration of harmful
substances can vary from level to chronic levels of acute toxicity to aquatic life.
This highly contaminated, hypertrophic water, which in its natural state can not
be used under no targets. No water buffer capacity and its acidity / pH value is
detrimental to many species of fish. Major problems arise in the oxygen regime,
namely saturation in epylimnion poverty and oxygen, leading to anaerobic
conditions hypolymnion. Decomposers dominate over the producers. Fish and
benthic species are present continuously. The concentration of harmful
substances exceeds the level of acute toxicity to aquatic life.

In accordance with the Decree on categorization of watercourses, lakes and reservoirs and groundwater
(Official Journal no. 18/99 and 71/99), these water features are grouped in five categories. Each category,
from I to V corresponds to classes on water quality from I to V.

- Release of wastewater after its purification
Wastewater, when released into the system and station for waste water treatment or natural recipient are
based on the permit for discharge into water issued pursuant to the Law on Water. Conditions, manner and
the emission limit values (LVE) for discharge of wastewater after purification (effluent) are regulated by the
conditions, manner and emission limit values for discharge of waste water after purification, the method of
their calculation, taking into account the specific requirements for protection of protected areas (Official
Journal no. 81/11). This Act established the quality of effluent from performing industrial activities, which
are discharged into the sewer system or into the surface water, i.e. its physical, biological, organic and
inorganic parameters, and LVE.
Regulation on noise management
Law on Protection of Environmental Noise (Official Journal no. 79/07) defines environmental noise as a
noise caused by unwanted or harmful outdoor sound produced by human activities undertaken in the
vicinity and causes discomfort and irritation, including noise emitted by vehicles in the road, rail and air
traffic and coming from locations with industrial activities. A source of noise represents construction, plant,
30
_______________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
equipment, installation, device, instrument or apparatus, operation / activity or use that causes permanent
or temporary noise, noisy activity performed by humans and animals, as well as other activities of
transmission and / or generating sound in the environment.
Discomfort is the anxiety caused by the emission of sound that is often and / or permanently generated at a
given time and place and which prevents or affects the normal human activity and work, concentration,
relaxation and sleep. The anxiety of the noise level of discomfort to the population caused by the noise,
determined by means of field surveys or inspections.
Noise indicator is a physical scale for the description of environmental noise, which is associated with
harmful effects. Indicators are defined in the Decree on the use of indicators for noise, additional noise
indicators, how to measure noise and methods for assessment of indicators of environmental noise
(Official Journal no. 107/08). There are four basic indicators of noise:
- LD - an indicator of noise during the day (period from 07,00 h to 19,00 h)
- LE - an indicator of noise during the night (time from 19,00 h to 23,00 h)
- LN - an indicator of noise at night (time from 23,00 h to 07,00 h)
- LDEN - noise during the day-evening-night as average noise level
This Regulation also defines the methods for calculation of industrial noise (various ISO methods), and
methods for calculation of noise from various types of traffic.
The limit values for the main indicators noise defined in the Regulation on limit values for noise in the
environment (Official Journal no. 147/08). In accordance with the level of protection against noise limit
values for the main indicators of noise should not be higher than those indicated in the following table.
Table 1-4 - Limit values for ambient noise
Area, defined in terms of
the level of protection against noise

Level of noise [dBA]
LD
LE

First degree Area
Second degree Area
Third degree Area
Fourth degree Area

50
55
60
70

50
55
60
70

LN
40
45
55
60

The areas to the level of noise protection are set out in the Regulation on the locations of measuring
stations and measuring points (Official Journal no. 120/08):
i.

Area of the first level of protection against noise is a tourist and recreational area, region near
medical facilities and natural protected areas.

ii.

Area of the second level of noise protection is an area with primary purpose is accommodationresidential area, the area around educational buildings and facilities, social and health care area
around playgrounds and public parks and public green areas.

iii.

Area of the third level of protection against noise is a business and commercial district, an area
with public facilities for administration, commerce, services and similar purposes and agricultural
areas.

iv.

Area of the fourth level of noise protection is an area without residential buildings field of industrial
and other manufacturing activities, transportation activities, storage and other service activities and
communal activities that produce significant noise.

The cases and conditions when it is considered that the peace of citizens is disturbed by noise are
defined in the Decision of Government number 19-6920 / 1 (Official Journal no. 01/09).
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1.3.2 Relevant international legislation
EU Directive on the Environmental Impact Assessment
EU Directive on Environmental Impact Assessment (EIA Directive 85/337 / EEC, as amended by 97/11 /
EEC, 2003/35 / EC and 2009/31 / EC) defines requirements for assessment of potential impacts on the
environment by certain public and private projects which are expected to have a significant impact on the
environment. EIA is carried out before the issuance of a building permit and approval for implementation of
the project. The impact may be on people and biodiversity, soil, water, air and other natural resources and
climate, historical and cultural heritage, and interaction between these elements. This EU Directive was
transposed in the legislation of the Republic of Macedonia. Thus, before issuing a building permit or
approval for the implementation of certain projects, it is essential to conduct EIA. The EIA process aims to
anticipate potential risks and avoid or minimize possible damage, and at the same time to balance social
and economic goals with the goals of environmental protection.
For the EIA should consult the public and other interested parties, for public consultation is a key feature of
procedures for environmental assessment. These requirements are incorporated into Macedonian
legislation.
In the EIA Directive, projects are classified into two groups: projects listed in Annex I which are subject to
mandatory EIA, while projects in Annex II, the assessment contains elements of discretion, pointing out
that the EIA procedure in any case shall be required for projects with potentially significant environmental
impacts. These annexes are transposed in the legislation of the Republic of Macedonia by Macedonian
Decree on EIA.
Other most important EU directives
• Directive on the preservation of wild birds (79/409 / EEC as amended by 2009/147/ EC)
• Directive on Habitats (92/43 / EEC)
• Directive on the assessment of the effects of certain plans and programs on the
environment(2001/42 / EC)

Significant International Multilateral Agreements:
• United Nations Framework Convention on Climate change concerned UNFCCC (New York, 1992)
o Kyoto Protocol of the Framework Convention on Climate Change UN
• UN Convention on Biological raznovidnost- CBD (Rio de Janeiro, 1992)
• UN Convention on Wetlands of International Importance - Ramsar Convention
(Ramsar, Iran, 1971)
• UN Convention on the Conservation of Migratory Species of Wild Animals - CMS (Bonn,
1979)
o Contract for the preservation of populations of European bats - EUROBATS (London,
1991)
o African-Eurasian Waterbirds agreement - AEWA (The Hague, 1995)
• Convention for the Protection of the World Cultural and Natural Heritage - UNESCO
World Heritage Convention (Paris, 1972)
• Convention on the Conservation of European Wildlife and Natural Habitats- Bern
Convention (Bern, 1982)
32
_______________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
• UNECE Convention on Access to Information, Public Participation in Decision making and access to
justice in matters relating to the environment – Aarhus Convention (Aarhus, Denmark, 1998)
• UNECE Convention on impact assessment in a transboundary environmental
Context - the Espoo Convention (Espoo, Finland, 1991)
• European Landscape Convention (Florence, 2000)

1.4

Overview and methodology of the process for environmental impact
assessment

Draft design for the construction and operation of the new mine complex for production of cathode copper
on site Kazandol is included in Annex 1 of the Macedonian EIA Decree - Projects which are subject to
obligatory EIA, as follows:
o Item 4 - Plant for the production of raw non-ferrous metals from raw ore, concentrates or secondary raw
materials, by metallurgical, chemical or electrolytic process, and
o Item 16 - Quarries and surface mines where mine exploitation field exceeds 25 ha, or pit exploitation or
extraction where mine field exceeds 150 ha.
As such, the project requires a full environmental assessment in accordance with the national legislation on
EIA and therefore, development of EIA study.
Therefore, the Investor SARDICH MC submitted to the MEPP - Notice of intention to implement the project,
as well as a document for determination of the scope of the EIA - Checklist for determining the scope of the
assessment of environmental impact.
The submitted Notice of intent and the procedure for determining the scope of the EIA identifies the content
and the scope of the information and the types of impacts on environmental and social issues that need to
be explored and included in the study to assess the impact on the environment.
As a result of the said documentation, the MEPP informed the investor SARDICH MC on the need for
environmental impact assessment and on the basis of the document for the scope, it determined its scope.
The decision of the MEPP for the above matter is enclosed hereto
1.
Consequently, EIA is implemented in accordance with the requirements of national legislation and
European best practices in order to meet several objectives:
-

Satisfying the requirements of environmental policy and procedures of the Republic of
Macedonia.

-

Obtaining appropriate administrative approvals and decisions, in accordance with Macedonian
requirements.

-

Ensuring participation of all stakeholders and the public in the process of approval and
implementation of the proposed project.

-

Inventory of impacts of environmental importance, as well as social, cultural and economic
importance in the project area and identify appropriate measures to be included in the process of
design and construction, and in the operational phases of the project to minimize these influences.

-

Establishing operational procedures in order to ensure that the construction and operation of the
proposed mine complex will be carried out in environmentally acceptable manner.

-

Establishing procedures for monitoring the media and the environment areas during the
construction and operational phases of the mine complex.
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The approach to the environmental impact assessment of this project shall be based on three main groups
of activities as described below.
Activity 1: Data collection
Data collection was carried out through office and field studies that provided sufficient stock of relevant
information and clear basis for the environmental situation and the social environment covered by the
proposed project, as a basic prerequisite for the identification of potential impacts and consequently, the
proposal of a strategy for their mitigation.
Activity 2: EIA study
EIA study is based on the following requirements:
• Detailed knowledge of the current situation in the project area.
• Review and analysis of project alternatives.
• Identify and evaluate the possible direct and indirect impacts during the main stages of the project
lifecycle:
- Construction of the proposed mine complex and associated infrastructure, and installation of
the necessary equipment, and
- Life Project (operational phase of the mine complex).
• Review the cumulative effects on the environment.
• High level of protection of the environment and the natural resources.
• Defining effective measures to mitigate the possible impacts, mainly of measures for avoiding and
preventing the use of compensation measures as a last alternative.
• Elaboration of the fundamentals of management plan and environmental monitoring.
a) Significance of environmental impacts
The probable impacts are considered significant if:
- Intense in space or time.
- Intensive regarding the absorption capacity of the environment.
- Exceeding standards and environment thresholds.
- Do not comply with environmental policy and land use.
- Have negative impacts on environmentally sensitive and important areas or natural resources
and heritage.
- Have a negative impact on the lifestyle of the community or traditional land use.
b) Impact Mitigation Measures
Measures to mitigate the impacts on the environment are necessary if there is any probability of significant
harm and irreversible effects on the environment. The measures proposed in the EIA are in accordance
with the requirements of relevant laws and policies, as well as the best international practices.
The mitigation principles, including their hierarchical structure (Figure below) are as follows:
i.

Leverage measures for avoidance and prevention of probable impacts, by choosing optimum
project alternative.
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ii.

Identification of feasible and economically justified measures to minimize /mitigation of any
significant effect that cannot be avoided.

iii.

Application of measures to compensate (countervailing duties) as the last option

Figure 1-1 - Hierarchy of the approach to the strategy to mitigate the environmental impact

Often/desirable

Avoidance
Alternative design variants and
planning solutions for the elimination
of irreversible effects

Mitigation

Compensation
Seldom/undesirable

Activities during the planning and
operation for elimination or reduction
of irreversible effects

Last resource as loss
compensation

Activity 3: Consultation with stakeholders
Macedonian legislation regarding EIA lays down rules and detailed procedures for the involvement of
the stakeholders and the public in the decision making regarding the consent for implementation of
projects.
Convenient public involvement is realized by: a) providing information to the public, b) public
participation in public discussions, in order to allow its active involvement in the decision making and
the opportunity to submit written opinions in various stages of the EIA process, and c) to access
justice through a mechanism, where the public can influence the decision-making process by
submitting complaints to the Court of law or the Second Instance Commission of the Government of
the Republic of Macedonia.
According to the Macedonian national law, the public is involved at an early stage of the EIA
procedure. Any decision taken during the process should be published in an appropriate media. The
public has the opportunity to follow the process and participate in the various stages of the procedure.
This refers to the following documents:

Notice of intention to implement the project

Decision for determining the need for implementation of EIA

Decision for determining the scope of the EIA

EIA, with a non-technical summary of the same

Report on the adequacy of the EIA

Decision approving or rejecting the project implementation
The public has the opportunity to express their opinion on EIA during the public discussions, organized by
the MEPP and by submitting written opinions to the MEPP.
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These commitments will be implemented by SARDICH MC and EIA consultant -EMPIRIA EMS. All
relevant documents produced during the preparation of the EIA are publicly available, on a timely basis,
and the locations are easily accessible to local people.
Review of the process of public consultation in the Country during the procedure for assessing the impact
on the environment, as specified in the existing legislation, it is shown in the following figure.

1.5

Integrated prevention and pollution control

Pursuant to Article 95 of the Law on Environment, the activities of the new installations can be carried out
only with previously given an Integrated Environmental Permit, in the context of access to Integrated
Prevention and Pollution Control (IPPC). Installation, i.e the activity of production of cathode copper by
heap leaching of copper ore is in Appendix 1 of the Decree on IPPC22, and as a new IPPC installation is
required, before starting work, to apply for A - Integrated Environmental Permit. Competent authority to
issue this permit is the Ministry of Environment and Physical Planning.
IPPC is a system of environmental protection as a whole, by the possible harmful effects of certain
activities. The main goal of the IPPC is to prevent environmental pollution, and where it is impossible to
reduce emissions in the air, water and soil, as well as other harmful effects on the environment and
human health to an acceptable level in all phases of activity (from making the design, through
construction, exploitation, up to the removal of any harmful effects in case of cessation of the activity).
In accordance to its obligations, the Operator SARDICH MC, before starting its work on the new
installation shall prepare and submit to the competent Authority a request for A - Integrated Environmental
Permit.
The procedure for issuing this environmental permit consists of several main steps:
-

Submission of Application for A - integrated environmental permit.

-

Advice to competent authority with the operator and the participants in the proceedings.

-

Notice on the completeness of the application, or possibly its completion.

-

Information to the public and announcement of the application.

-

Review of the request by the competent authority and preparing a draft A - integrated
environmental permit.

-

Submission of Draft A - integrated environmental permit to the Operator.

-

Review of the draft A - integrated environmental permit and submitting comments on it.

-

Completion of the text of A - integrated environmental permit in accordance with the submitted
remarks and comments from the affected and interested public.

-

Issuance of A - integrated environmental permit.

2 Regulation for determination of installations for which an integrated environmental permit or license to comply with the operational plan and a timetable for
submission of application for issuance a permit for adjustment with adjustment plan (Official Journal no. 89/05)
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FIGURE 1-2

The process of public participation during the process of impact assessment on the environment

2

Project Description

2.1

Purpose and life cycle of the project

The project aims to build and manage with a new mine complex for production of cathode copper, an
installation which includes two interconnected groups of activities: (i) mining activities for excavation –
exploitation of raw metal minerals, through surface height mine and (ii) technological activity for heap
leaching of the raw mineral material and production of cathode copper in a processing complex.
The projected exploitation period of the proposed mine complex is 15 years.
The full life cycle of the project includes the following phases:
o

Selection of a suitable location for the complex. In a broader context, the project site is
previously established through acquired concession for detailed geological research, granted
by the Government. On the basis of the carried out detailed geological surveys in 2014, the
specific micro locations of mining complex is defined, that is, the exploitation space – the
mine field, the processing complex and the associated facilities and infrastructure.

o

Stage of planning and design of the complex. This phase includes preparation of the
appropriate planning documentation - a state urban planning documentation (SUPD)3 and
technical documentation - the main mine4 exploration project mineral and the principal5
project, including analysis of the aspects of environment.

o

Stage building complex. The activities at this stage shall include preparatory works for
opening the planned excavation of raw mineral resources and construction activities for the
construction of infrastructure and facilities intended for manufacturing of cathode copper,
including installing the necessary technological equipment. It is estimated the construction to
start in 2015.

o

Stage of technical acceptance and operation of the complex (operational phase). This phase
covers operational activities in the mining complex and the overall related infrastructure,
including maintenance and control. Early work will include evaluation of the parameters and
the performance of the installed equipment and the level of its compliance with the technical
specifications in order to ensure safety and safe operation of the complex and its facilities,
including their compliance with the requirements of environmental protection. It is estimated
that exploitation life of the proposed mine complex will be 15 years.

o

Closing complex (post-operational phase). This phase will include activities for final
reclamation and restoration of the land which is degraded by mining actions and activities in
order to manufacture the copper cathode, through the dismantling of the equipment and its
removal from the project area. The entire scope of location of the complex will be subject to
the revitalization and restoration of environment to its previous state, to the maximum extent
possible.

3

State urban planning documentation is elaborated in accordance with the requirements and content set out in the Law on Spatial and Urban
Planning of RM. The purpose of the planning documentation is spatial coverage provided by the planning for enabling conditions for construction.
4

Mining project is elaborated in accordance with the requirements and content stipulated in the Law on raw mineral materials of the RM. The
Principal mining project is developed for the construction of mine facilities for exploitation of new sites of raw mineral resources, as well as
separating the useful components from the of useless parts of mineral raw materials through technological stages of mineral processing materials
in the form of a concentrate, technogenic solid form or metal.
5

The Principal project is developed according to the requirements and the content stipulated in the Law on Construction of RM. The Principal
project is a set of mutually agreed projects which give technical solution of the building, it shows the position of the structure on the site and
meeting the basic requirements for construction and it is made on the basis of urban planning documentation prepared in accordance with law.

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia

2.2

Technical description of the project

2.2.1

Introduction

For the needs of the project in 2014, the operator SARDICH MC performed detailed geological research
of mineral resources by geological and hydro-geological researches, and on the basis on the Agreement
on concession for detailed geological research [Ref. 2], signed with the Government, according to the
Decree6 published in the Official Journal no. 19/14.
The project for the establishment of the proposed mine complex will be realized in the scope of the
concession area for geological research, with total area of 28,98 km2, established by the Concession
Agreement [Ref. 2]. The coordinates of the border points of the perimeter of the polygon by which the
mentioned concession space given in the following table is limited.
Review of the concession space for detailed geological research is given in the following image.
Table 2-1 – Diagram of the coordinates of points of the concession area for detailed geological research
Point

Coordinates
Х

1
2
3
4

7 628 000
7 636 200
7 636 400
7 632 200

У

4 573 200
4 573 200
4 566 300
4 566 300

Source: Concession Agreement for detailed geological research of mineral raw materials - copper, gold and silver on
the site "Kazandol" Valandovo municipality, Bogdanci municipality and municipality Dojran; Government of the
Republic of Macedonia, represented by the Minister of Economy and SARDICH MC LLC export-import Skopje
March 2014 [Ref. 2]

6

Decision on the selection of the winning tender for granting concessions for detailed geological research on raw minerals - copper, gold and
silver at the site "Kazandol" Valandovo municipality, Bogdanci and Dojran municipality, on raw mineralss - copper, gold and silver at the site
"Plavush", municipalities Valandovo and Strumica for the mineral raw materials - molybdenum, copper, gold and silver on the site "Petroshnica" ,
municipality Staro Nagoricane to the the Company for exploitation, processing and production SARDICH MC LLC export-import Skopje no.
42/861/1 dated 01.27.2014
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Figure 2-1 – Diagram of the concession space for detailed geological surveys
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The area of the concession area for exploitation is 1508 hectares (15 km2).Review of this space is given
in the following figure.
Figure 2-2 - Diagram of the concession area for exploitation

The coordinates of the border points on the perimeter of the polygon by which the concession area for
exploitation is limited are given in the following table.
Table 2-2 - Coordinates of the points of the concession area for exploitation
Point

Coordinates
Х

1
2
3
4
5
6
7
8

7 629 226
7 630 655
7 631 887
7 631 887
7 634 000
7 634 000
7 631 166
7 629 226

У

4 573 200
4 573 200
4 571 915
4 570 601
4 570 242
4 568 000
4 568 000
4 571 186
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2.2.2 Technical Project summary
The total area of the scope of the
proposed mine complex is about 287
hectares.
In functionally - operating context, the
proposed mine complex for production of
cathode
copper
includes
two
interconnected groups of activities:
-

Excavation - exploitation of brassy
raw mineral material through
surface
elevation
pit,
with
progressive extraction of raw
materials

-

Technological activities of (i) heap
leaching of raw mineral by a
founded dump with associated
hydro-technical buildings and (ii)
production of cathode copper in
the
processing
technological
complex, after applying a special
technology which is characteristic
for the oxide copper ore present on
the site.

On the figure 2-3 a generic diagram of the
technological process for the production of
cathode copper is given, which will be
established in the proposed mine
complex, and images below show an
overview of the main planned elements
within the scope of the location of the
complex.
A detailed scheme of operational phases
and elements the integrated production
process in the complex is given in Appendix
2.

Figure 2-3 - Diagram of a typical technological
process in the proposed mine complex for
production of cathode copper.

Following is the technical - technological description of the two activities.
Figure 2-4 - Overview of main activities planned in the proposed mine complex producing cathode copper

Excavation zone
Heap leaching zone
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Figure 2-5 - Disposition of the main elements of the proposed mining complex for production of cathode copper
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2.2.2.1

Open pit exploitation of raw mineral

According to its genetic background, the site of copper in the area of the site Kazandol belongs to a series
of exogenous genetic serials of sites and represents a typical ferrous - manganese- copper cap containing
copper in the range of 0,06% to 0,45% Cu [Ref. 4].
This cap is gained by evaporation of a linear stock trek with quartz- pyrite - chalcopyrite character. In the
mineral composition of the exogenous cap the following minerals participate: malachite, azurite,
chalcosine, tenorite, covelline, chrysocolla, turquoise, manganese, gaiters and native copper. Some of
these minerals are formed in the present influenced by external exogenous factors. Within these minerals
as relict debris are met parts of the primary minerals chalcopyrite and pyrite.
The excavation of mineral raw material of the surface mine pit exploitation mine field area of about 85
acres shall proceed with a discontinuous system of exploitation. The coordinates of border points of the
perimeter of the polygon by which this field is limited are given in the following table.
Table 2-3 - Coordinates

of the mine exploitation field points

Point

Coordinates
Х

7629887
7630179
7630179
7630206
7630343
7630350
7630365
7630331
7630275

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21

У

7630497
7630510
7630492
7630494
7630531
7631882
7631741
7631341
7631031
7630820
7630440
7629909

4 573 200
4 573 200

4573089
4572995
4572907
4572904
4572947
4573113
4573200
4573200
4573107
4573085
4572958
4572910
4571909
4571095
4571014
4571065
4571058
4570982
4571706
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The following image presents the elements of the open pit mine
Figure 2-6 – Diagram

of open pit mine
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Review of the parameters of the exploitation reserves of mineral resource site on the levels from E330 to
E230 is given in the following table.
Table 2-4 - Review of exploitation reserves in the deposit of raw mineral
Ore (t)
Slag (t)
Total mass
Cu (t)
Cu
Stage
(t)
(%)
Е330 0
50.153
50.153
Е320 69.863
83.768
153.630
154
0.220
Е310 874.278
29.682
903.960
1.894
0.217
Е300 1.883.952
80.973
1.964.925
5.101
0.271
Е290 2.820.038
174.870
2.994.908
7.042
0.250
Е280 3.312.268
587.409
3.899.678
7.288
0.220
Е270 3.191.353
1.476.475 4.667.828
7.993
0.250
Е260 2.896.092
2.245.451 5.141.543
5.698
0.197
Е250 2.379.891
2.781.024 5.160.915
3.521
0.148
Е240 1.769.606
2.409.656 4.179.263
3.706
0.209
Е230 987.171
2.169.399 3.156.570
1.679
0.170
Total 20.184.511
12.088.859 32.273.370 44.076
0.218
Source: Feasibility Study - Mining complex for production of copper cathodes - "Kazandol", Sardich MC
DOOEL; 2014; 2000 prepared by IONTECH JSC, Sofia, Bulgaria [Ref. 14]
The analyses show that additional reserves of mineral resource under the floor 230 would allow expansion
of the total volume up to 64 243 tons.
On the basis of the carried out research and determined geo-mechanical features of the working
environment, the technological process of exploitation will be carried out through implementation the
following working operations:
- Drilling – blasting operations and crushing of ore
- Loading and transport of ore and slag
- Disposal of the slag.
Drilling and blasting of ore and slag and ore crushing
The basic concept of drilling – blasting operations
For the purposes of the process of exploitation of raw mineral, drilling machine shall be used with two
drilling sets with a drilling diameter of Ǿ142mm and Ǿ 98mm.
Having in mind that, according to the conducted geological and geotechnical surveys, extremely sensitive
areas for mining are in question, use of contour blasting is envisaged.
For the purposes of blasting, special explosive mixtures will be used in dry drillings, as well as in "moist"
and "wet" ones. Additionally, for contour drillings cartridged explosives will be also used.
For the main mine drillings one piece of explosive charge with separate charges (between plugs) are
envisaged, to the ratio 70: 30%. In the area of higher-level open pit mine it is envisaged to be 80 to 20%.
Contour mine drillings blasting by using cartridged explosives is envisaged, that is, use of 10 cartridges is
planned, connected by detonating fuse. Moreover, at the dry drillings use of powdered ammonium nitrate
explosives with a net weight of 1 kg is planned. In the event of appearance of water in the contour mine
drillings, waterproof cartridged emulsion explosives is planned to be used with a net weight of 1 kg. The
ratio of use of cartridged ammonium nitrate powder explosive and waterproof emulsion explosives in the
area of the higher levels of the open pit would be approximately 80: 20%.
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The secondary blasting will be performed by coating mines and by drilling of shapeless ones and for the
demolition thereof, cartridged powder explosive will be used.
Blasting Schemes
Depending on the space that will be occupied by drilling and blasting operations, as well as current
exploitation needs, drilling and blasting in multiple lines with a square and chess layout on the drillings
shall be applied, while depending on the schedule of the drillings at blasting a pattern of destruction shall
be selected. Typical pattern of blasting and demolition at blasting is given in the following figure.
Figure 2-7 - Typical pattern of blasting with connection with delays and demolition

Note: connection by NONEL system SL-42 (red), at the end SL-67 (blue) SL-0 (green)

Contour blasting
Drilling and blasting operations will be performed in the contours of the surface mine, the same shall be
subject to special control measures and with pre-determined parameters for drilling and blasting, in order
stability of the final slopes of the contours of the trench to be ensured. These Measures shall include:
-

Drilling at a minimum distance of 7 to 8 meters from the end limit of each level.

-

Determining the number of drillings in a series of mine depending on blasting environment and the
permissible quantity of explosives.

-

Limitation of the amount of explosives per a drilling which will be activated simultaneously.

-

Limitation of the total amount of explosives in the performance of the blasting zone of the end limit
of the levels, and especially by the contours of the pit.

-

Controlled demolition order at blasting.

-

Surface and deep delay the mine drillings.

-

In order to increase the stability of slopes, contour drillings shall necessarily be the diameter of
∅142 mm.
Crushing of ore

Blasted raw mineral from surface mine pit shall be crushed and classified into primary semi steady
crusher (circular cone) with a theoretical capacity of 300 t / h.
The crushing plant is located in the vicinity of the open pit. Crushing is planned to be carried out up to
30% of the total weight of the raw material blasted, in granulation of the material is crushed to 150 mm,
with a normal distribution.
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The choice of the technological process of the crushing plant is based on physical-mechanical properties
of the mineral resource and planning capacity of the surface mine. This process should meet the following
requirements:
-

Technological process should be flexible and to enable delivery of fractions as needed.

-

The process should be economical in terms of electricity consumption energy shock bodies,
coatings, networks etc.

-

The process should not create harmful by-products and emissions above the allowable limits for
the environment and working environment.

-

The process must be safe for employees in terms of safety at work and enables proper application
of safeguard measures and assets.

-

The process should be dust emission protected in order to protect the environment and employees
and providing a better quality of the final products.

Norms for consumables for drilling, blasting and crushing
Table 2-5 - Norms of basic consumables for drilling, blasting and crushing of the raw mineral.
No

Norm

Unit
measure

Pre. norm

Annual length. Of
drilling
[m]

1

2

3

Annual
capacity
[t/god]

Total

Drilling

Drilling crowns
Drilling bars

Pc/m
Pc/m

0.00070
0.00015

77750
77750

Stabilizers
Oils and lubricants
Blasting
Explosive
Blusterypenthol
detonators
Mining capsules

Pc/m
Lit/1000t

0.00019
0.11

77750

g/t
Pc/1000t

250
0.65

Slow-burning wick

m/1000t

Nonel detonator

парч./1000t

Crushing

Plates/1000t

piece.
1000t

/

0.038
0.25
0.83
0.25

54.43
11.66

3000000

14.77
330.00

3000000
3000000

750000
1950

3000000

114

3000000

750

3000000

2490

1000000

250

Loading and transport of ore and slag
Loading of the excavated ore and slag is predicted to be by a hydraulic excavator. In addition, in the
technical documentation - the main mine project will be specified choice of number of adopted hydraulic
excavators, with schemes of operations, capacity, etc.
The transport of ore and slag is forecast to be carried out by a special transport vehicles - mine trucks diesel-powered dump trucks, with technical load capacity up to 35 tons. According to the designed
situation of the scope, the average length of transportation of ore to the dump for heap leaching is 3931
meter, and to the installation for disposal of slag -3150 meters.
During one year, it is planned 3,000,000 tons of ore and slag to be transported to the dump ie 1,000,000
tons slag to the installation for the disposal of the slag. In summary, annually, effective transport routes
will last 57 hours.
49
_______________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
Disposal of slag
Having regard that according to the carried out geological surveys, the ore grading geological material is
up to the surface of the ground, the amount of smears will be minimal. It will consist of barren
decomposed layer with a thickness not exceeding 1 meter. This is a relatively small amount of overburden
material (500,000 tons per year), which will be used as a basis for forming piles of heap leaching of the
oxide ore, that it shall be disposed in the zone of the planned dump for a heap leaching.
It is expected that larger quantities of slag will appear in the lower levels of the surface mine. Namely,
mine blocks with content less than 0.06% of copper will be treated as futile and will form the dominant
amount of slag (1,000,000 tons per year). For disposal of this slag, a separate location is identified in the
scope of the project which will form external dump, according to the criteria of suitability of location:
-

Under the ground of the site there won’t be any mineral resources or established mineralization.

-

To be close to the open pit, for the reduction of the transport costs.

-

To avoid any risk of contamination of the underground hydro-geological pollution.

-

To have the capacity to accept the total expected amount of slag material during the exploitation
life of the proposed mine complex.
Drainage of open pit mine

According to the basic geometry of the surface mine, it is on 100% of heigth, without any deep level.
Accordingly, the drainage of the levels will be carried out through channel storey to the main water
collecting channel, without the need of installing a drainage system with pumps, water collectors and
automatic control (SCADA).
Due to the nature of the fully altitude pit, there is no likelihood of greater retention of surface and
groundwater in the altitude levels. Therefore, disruption of natural water flows in zones of trench is not
expect.
Technical water supply and drinking water
For the purposes of the open pit a portable water tank will be installed, with a planned volume of 15,000
liters. Total demand for potable water on a daily basis is estimated at about 7,500 liters. Among other
things, this water is used for washing the mechanization and the machines and in particular machines
plateau and for other type of maintenance. To the platform for washing which is designed with a decline
by 1-2%, construction of a channel covered with a steel grid for collecting wastewater from the washing of
equipment is envisaged. Having in mind that at washing, use of any chemicals is not planned, the waste
water will be collected and deposited in a separate small water collector and further, it will be treated as
technological waste water.
In addition, for the purposes of proceedings to suppress dust from mining activities, potable water tankers
will be provided by truck tankers.
The sanitary water for the employed personnel as it is needed water tanks shall be carried and stored in
special plastic container with a volume of 5 m3, intended for that purpose, for a period of three working
days. Drinking water for the employed staff is provided by supply of bottled water.
For the collection of fecal water there are two options considered: (i) impermeable septic tank with a
capacity of 5 m3, the designed distance from buildings for residence of people or (ii) to use mobile
collectors for waters (typically - TOIFOR).
The required quantities of technological and sanitary water is calculated on the basis of empirical data for
similar mines and similar conditions, and in terms of the annual total amount, it could be assessed as
relatively small.
Needs for the potable water can be systematized as follows:
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(I) Dry weather period (three months during the summer):
-

Water for dust suppression on roads, 12 m3 / day

-

Water suppression of dust from the crushing plant 1 m3 / day

-

Water for washing and cleaning of equipment and work surfaces, 0.5 m3 / shift.

(II) Rainy period:
-

Water suppression of dust from the crushing plant 1 m3 / day

-

Water for washing and cleaning of equipment and work surfaces, 0.5 m3 / day.

Accordingly, and according to the operation plan of the surface mine, the needs of potable water are
summarized in the following table:
Table 2-6 - Balance of potable water for the open pit mine needs
Needed quantities (t3/day)
5,5
1,5
Total on annual level [t3]

Dry weather period
Rainy weather period

2.2.2.2

Number of days Total quantities
(t3)
in the year
374
68
273
182
674

Technological complex for cathode copper production

Planned dynamics of the production of copper during the exploitation period of the complex is presented
in the following table.

Year

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Total

2.096

Table 2-7 - Planned annual production of cathode copper over exploitation period of the proposed mine
complex

54.196

2.200

3.000

4.000

4.000

4.000

4.000

4.000

4.000

4.000

4.000

_

4.000

4.000

4.000

2.900

Planned production
of copper (t/year)

Source: Feasibility Study - Mining complex for production of copper cathodes - "Kazandol", Sardich MC DOOEL;
2014; prepared by IONTECH 2000 JSC, Sofia, Bulgaria [Ref. 14]

The cathode copper production in the complex shall be based on hydro-metalurgic process of use the
copper, so called, heap leaching of copper ores.
In general, in the mining industry there are several types of heap leaching: (i) heap leaching on a pile, (ii)
ground compacted heap leaching and (iii) in-situ heap leaching (heap leaching on the spot). It seems that
out of them, the most perspective heap leaching is the heap leaching on a pile, although in the recent
times the use of the ground compacted heap leaching and in-situ heap leaching (heap leaching spot) are
also used. In the proposed mine complex the heap leaching on a pile is provided.
The heap leaching of the raw mineral shall be carried out in a dump of the excavated copper ore,
subsequently established at several levels, all in accordance to the dynamics of exploitation of ore in the
surface open pit. The technology that shall be used for obtaining the final product - electrolytic (cathode)
copper, is based on the use of low concentration (0.5%) solution of sulfuric acid - heap leaching solution,
which shall be sprinkled (sprayed) on the surface of the dump. Crossing through the deposited raw
mineral on the dump, the solution dilutes a part of the copper from the ore and runs from its lower part.
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Thus obtained solution is enriched with copper (productive solution) and after it is transported to the
technology complex for processing in order cathode copper to be obtained.
In accordance with the above, the entire technological process for the production of cathode copper
includes two separate functional segments: (i) geo technologic complex and (ii) the processing complex.
Technical data for the description of the manufacturing process of cathode copper given below in the text
are based on project documentation including adopted technical – technological decision on construction
of the proposed mine complex and additional management solutions and control the production process
on the principles of best available techniques (BAT).
2.2.2.2.1 Geo-technological complex
In the geo-technological complex the heap leaching shall be performed of copper ore through the
circulation of low concentrated solutions of sulfuric acid for the heap leaching on the dump area to the
processing complex for production of cathode copper, and vice versa. Features of the reagent for the
heap leaching are given in the following table:
Table 2-8 - Features of copper ore the heap leaching reagent
Component / parameter
H2SO4
N
Fe
As
Cl
Solid particles
Specific density
Temperature

Unit measure
%
%
%
%
%
%
g/cm3 (20°C)
оС

Value
92,5 - 94
1x10-4
0,007 - 0,015
1x10-6
5x10-4-1x10-3
0,02-0,3
1,84
15

For the purposes of Geo-technological complex progressive formation of a storage of copper ore is
provided, on which fields of sprinkling (spraying) with solution will be established. The storage is a
specially designed area within the scope of the mine complex, where the copper ore is crushed in size
which is needed and after that should be stored in appropriate designed conditions. The transport and
adding the heap leaching solutions to the fields shall be performed through pressure pipelines. The
drained productive solutions shall be accumulated in two technological ponds – operational pond – pond
1, and the operational and an emergency storage pond designed and carried out with adequate
emergency capacity. The below given figure is a typical process of copper ore heap leaching in a Geotechnological complex.
Figure 2-8 - Diagram of the main elements and technological processes within the frames off the geo
technological complex of the proposed mine complex
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Source: Feasibility Study - Mining complex for production of copper cathodes - "Kazandol", Sardich MC
DOOEL;2014; prepared by IONTECH 2000 JSC, Sofia, Bulgaria [Ref. 14]
Storage for mineral raw material - copper oxide ore
The technological process provides establishment of a storage for the excavated copper oxide ore
previously determined areas within the scope of the location of the proposed mining complex, on the
east of the open pit. The bottom of the storage will be with a natural slope of the terrain.
The designed solutions of the storage envisage carrying out preparatory earthworks to form a smooth
surface to the level that will ensure proper placement of the waterproof protective sub base surface artificial surface barrier (geo-membrane) with associated drainage system and appropriate hydrotechnical solutions that will prevent migration of the technological solutions outside the zone of the
storage. All materials provided for the performance of the aforementioned elements will comply with the
relevant technical standards and resistant to the acid solutions.
Basic concept of formation of storage
For the purpose of the whole production period of the proposed mine complex the scheduled storage
will be established in five separate stages (levels), set one over the other. The dynamics of the
formation of any level is determined in accordance with the designed pace of excavation of raw mineral
and in function by the operational requirements and the parameters of the technological process for the
production of cathode copper in the prescribed processing complex.
Before the foundation of thee storage, the ground on its basis will be brought in the state of the
requirements that will ensure proper placement of elements of the protective surface. It includes
procedures for clearing the existing vegetation and soil, as well as removal of the surface layer of the
soil on the provided storage. The main goal of these actions is to ensure the necessary smoothness of
the base which is necessary for proper placement of the protective substrate, which in principle contains
several key elements:
-

Drainage layer of finely grinded or gravel materials with a thickness of 60 cm, a particle size which will not
cause damage to the geo-membrane under the layer. This layer accepts working solution at the bottom of
the heap and directs the flow to the place of collection, and provides additional protection protective pad
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-

Artificial barrier (geo-membrane) of high density polyethylene (high-density polyethylene (HDPE)). This
membrane allows the collection and evacuation of enriched copper technological solution, obtained after the
leaching of the mineral resource deposited at the hea. It is hermetically impermeable with guaranteed
permeability coefficient (K) on about 0,5х10-12 m/s to 0,5х10-15 m/s, with the prescribed thickness which
prevents leakage of working solutions to the underground. Placing of the artificial barrier of HDPE will be
performed according to the organization, methods, procedures and standards prescribed by the
manufacturer of the same.

-

Geological barrier of compacted layer of impermeable clay with a total thickness of 50 cm. This barrier
provides a flat and smooth surface for safe and proper placing of geo-membrane and evacuation of the
working solutions in possible leakage into geo-membrane, ie prevents their penetration in soil layers under
the heap. The layer with the prescribed thickness above is performed by successively compacting of several
layers of clay with a thickness of 20 cm, which are compacted to achieve a coefficient of permeability K≤10-7
m/s. The clay should be free of organic substances. To achieve the specified coefficient of permeability the
construction technology is used including:
o

Transport by trucks (dumps) to the location of placing.

o

Opening by bulldozer to the layer with 20 cm thickness.

o

Process of compacting by roller.

o

During the process, with a prescribed method and appropriate equipment, performed is the testing
the permeability coefficient (K). If this value is greater than 10-7 m/sec, the compaction continues
until the mentioned value is achieved.

o

When the required value of the coefficient K is achieved, the same cycle of incorporation and
subsequent compaction of the layers of the clay is repeated to achieve the required rate (R) for
each of the layers, and to obtain a coating with a total thickness of 50 cm. Typically, this is achieved
by three iterations.

During placing and compacting of the clay layers a constant geodetic control is performed to obtain the
necessary thickness of the same, to avoid anomalies in leveling, and to obtain a maximum flat and smooth
surface without grooves for the retention of water.
For the purposes of the planned construction of a protective geological membrane no plans were made to
open a new clay pit. The investor SARDICH MC plans to establish contractual relations with authorized
company for mining and civil works for procurement and transport of clay with established technical
characteristics from the existing clay pit with regulated activities and appropriate license for clay
exploitation, issued by the Ministry of Economy, in accordance with the Law on Mineral Resources.
Several technical (physical and mechanical) parameters of clay must be meet in order to allow its use as a
protective barrier under the leaching heap that include the following:
- Permeability coefficient (m/sec), determined by so-called Lefranc method
- Index of plasticity (%), with determined so-called Atherbergh limits (limit o fplasticity, leakage and rigid
consistent state)
- Optimal water content (%), established by Proctor experiment
- Organic matter content (%).
The necessary quality of the clay, ie the values of the mentioned physical and mechanical characteristics will
be determined in an appropriate technical specification by the design team for the design of the heap at the
stage of preparation of detailed technical construction documentation. Determining the value of these
parameters will be subject to the establishment of a system for a quality control through according
laboratory analyzes and tests during the placing of the material in the construction process.
During the process of project planning, the investor SARDICH MC conducted a survey to identify alternative
regulated clay pits in the wider region of the project, in an area which implies acceptable transport costs to
the location of the proposed mining complex. As a result of this research identified were several potential
active and regulated clay pits in the vicinity of the project area: site Elenitsa, Strumica operated by IGM
Elenitsa, Strumica; site Ratevski Shirini, Berovo operated by BRIK Berovo; site at v. Koseleri, Lozovo
operated by IGM Dzumajlija, Lozovo. It can be considered that in addition to the mentioned clay pits, there
are other potential active clay pits in the wider project area. Therefore, based on further analysis and
procedure for selection of the best bidder, according to technical specifications and the required quality and
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properties of clay an authorized company for mining and civil works will be selected for supply of clay from
some of the active pits and for transport to the project site.
In case of lack of necessary quantities of clay with adequate technical quality, an alternative design solution would
be applicable to perform placing of the protective surface which will provide the required level of impermeability
same as a protective surface that includes natural clay layer. Basically this solution is the use of special industrial
substrate produced on the basis of clay - etc. geosynthetic clay layer (geosynthetic clay liner (GCL)), as a substitute
of natural clay layer. Products such as GCL guarantee impermeability equivalent to the permeability coefficient (K) of
10-11 m / sec. Based GLC product sets geo-membrane of HDPE (high density polyethylene) with a guaranteed rate
of permeability (K) in a range between 0,5х10-12 m/s to 0,5х10-15 m/s, with prescribed thickness that prevents
leakage of working solutions to the underground.
Geosinthetic clay layers are constituted of the rolls of thin layers of bentonite clay placed between two layers of
geotextile. In the presence of water the clay layer swells and substantially reduces the movement of fluids. This kind
of material was introduced in the late 80s of last century, in the United States, as a basis for placing of the
geomembrane during construction of protective lining in waste dumps. The primary function of geosinthetic clay
layers is to ensure the hydraulic barrier, ie to prevent the migration of the fluids when combined with geomembrane. These products constitute the replacement of the conventional compressed clay layers. Geosinthetic clay
layers are commonly used as a base and additional protection against leakage and damage when using
geomembranes.
The use of geosynthetic clay layer offers certain advantages over conventional protective clay linings. Such
advantages are for example, quickly and easily placing and tested low level of hydraulic permeability. In addition,
GCL system has significantly smaller thickness than conventional clay layers, allowing increased capacity of
installations where used (landfills, industrial ponds, flotation basins, etc.). In general, the thickness of these layers is
in the range of 5 mm to 10 mm. These products are economically viable especially in regions with a shortage of
clay.

GLC product is installed in a manner that its lower reinforcing layer is laid on a prepared soil surface, tampon or
concrete, with longitudinal folds of 20 cm, over the whole surface which should be protected. Folding ensures that
the prescribed waterproofing will be achieved. Laying is performed by simply unrolling of the GLC roll (system
"Unroll and Cover!") and its cutting according to the needed dimensions. After placing of the product, the surface
is leveled.

55
_______________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
The technology of forming the storage will be called bulldozer-type. The piling shall be carried out in a
peripheral way. The technological scheme includes crushing of the excavated raw copper mineral,
loading by front loaders and transportation by tipper trucks to zones forming the storage where
spreading shall be done by a bulldozer. The formation will be done in layers with a height of 10 meters
that form the horizon. The first level will be formed on the horizon 210 (first step), with a maximum
height of 30 meters. The second step is at the horizon 230, the third – at the horizon 260, the fourth – at
the horizon 290, and the fifth - at the horizon 350. The presentation of the initial and final level of the
storage is given in the image below. During the years of exploitation sequence of 2 or 3 horizons will be
made in order to ensure continuity in the accumulation of raw material and its maximally effective heap
leaching.
Figure 2-9 - Initial and final phase of the storage place for heap leaching of raw mineral

Source: Feasibility Study - Mine complex for production of cathode copper - "Kazandol", Sardich MC
DOOEL; 2014; prepared by IONTECH 2000 JSC, Sofia, Bulgaria [Ref. 14]
The table below provides an overview of the basic characteristics and parameters of the dumps.
Table 2-9 - Basic parameters for establishing the heap leaching storage place of raw mineral
Feature/parameter of the storage

Value/description

Number of levels/ stairs) of the storage
Forming the storage (pilling method)

5

Height of layer (m)

Bulldozer-type
10

o

Slope angle of a stair ( )
The total amount of mineral material in the storage (t)
Materials for protective substrate
Average amount of piling
(t / y)

32o
35 million
2
mm
HDPE
pressed clay basis

on

3 million

Average amount of leached copper ore
(t / y)

3 million

Density of the storage material (t / m3)

1,7

Source: Feasibility Study - Mining complex for production of cathode copper - "Kazandol", Sardich MC
DOOEL; 2014; prepared by IONTECH 2000 JSC, Sofia, Bulgaria [Ref. 14]
56
_______________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
Network for sprinkling (spraying) the dump
The leaching solution will be transported to areas of the dump for leaching at the dump by pumping
through main pipeline network designed for sprinkling (irrigation) made of HDPE. The diameter of
pipeline network is designed to minimize potential loss of pressure, from the beginning to the end of the
pipelines. It is envisaged the pipelines to be located in special holders in order to ensure safe transport of
the solutions. In that way relatively equal pressure on their length is provided and, consequently, stable
and balanced flow of liquid, whose design speed is 1 m / sec.
The distribution of the solution of the main pipelines to the fields for sprinkling will be made by lateral
casings on which series of drop makers (drip emitters) will be placed. The network of this system is
founded on the principle of equal distance between each hose and drop maker, in order uniform
sprinkling to be ensured. Schematic display of this network is given in the following figure.
Figure 2-10 - Network distribution system for the leaching solution of the raw mineral

Field Area for sprinkling
In order to achieve the envisaged production capacity up to 4,000 tons of cathode copper at annual level
the content of copper in the productive solutions of about 1,2 gr / lit is required to flow of about 400 m3 /
h. Leaching is effective when the density of sprinkling is in the range of 8 to 12 lit / m2 / h. Accordingly,
the surface for a field for sprinkling with operational solution is from 33 m2 to 50 m2.
The following image presents a typical system for sprinkling the storage for leaching of raw mineral.
Figure 2-11 – A typical system of sprinkling the storage place of raw minerals

Source: Feasibility Study - Mining complex for production of copper cathodes - „Kazandol",
Sardich MC DOOEL; 2014; prepared by IONTECH 2000 JSC, Sofia, Bulgaria [Ref. 14]
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Dams and Ponds
Within the Geo-technological process for heap leaching of copper ore in the scope of the proposed
mining complex two ponds will be built that have a specific operational purpose or a protective
function.
The choice of the technical solution of the dams is carried out on the basis of the analysis of the
combination of technical and economic-financial criteria, as well as the environmental aspects. The
basic principle for the construction of a dam is the same to be designed and put in an appropriate
morphological, topographical and geological profile, with maximum use of local materials that are
available in the smallest possible distance from the dam. Accordingly, the selection of the type of dam
were used the following groups of criteria:
- Conditions of the location of the proposed mining complex - morphological, topographic and
engineering-geological features.
Under its conditions, the optimal technical solution is the type – embankment dam, primarily
because of the geological conditions of the ground dominated by sandy alluvial gravels with
loads appropriate only for building an embankment dam. In general, for a construction of the
concrete dam (gravity or arch) much better bearing foundations are needed on which the same
foundation would made, as well as on the locations with specific morphological conditions narrow, relatively deep valleys or basins, which is not the case with the scope of the proposed
location of the mining complex.
- Availability of material for construction, with emphasis on the priority option for reuse of the
material and minimizing residual waste from construction.
In the construction of each bulk dams would use the excavated material from the operation
ponds shall be used, which enables double benefit, as it doesn’t imply increased expenses –
there is no need of procurement I transport of finished masonry (concrete, reinforcing iron, etc.).
that would be the case for a concrete dam producing no residual construction waste excavation
that shall be used for the operation ponds - excavated soil will be re-used for the construction of
the dam body. Additionally, the possible construction of a concrete dam implies a longer time of
construction.
Thus, the only rational type of dam that matches the locations and conditions of the technical
purposes, which implies minimal investment costs associated with building a type - embankment dam.
Following is an overview of the main features of working for accumulation ponds and management of
the working solutions.
- Pond 1 (operating pond). This pond has a function to collect and accumulate enriched
solutions leaking from the dump after ending of the heap leaching cycle of the raw mineral and
are intended for processing at the processing complex. The designed volume of this pond is
11.000 m3. The normal level of the reservoir is designed to 142.50 meters over the sea level.
This pond will be constructed by construction of earthen dam of local material with a height of
about 7 m. Construction of water collection facility and a supply pipeline from the pond to
depositors of the technological complex for processing solutions with a capacity of 440 m3 / h.
Within the dam, a lateral overflow is designed, which can safely evacuate water with great
probability of occurrence once in 100 years with a value of 5,61 m 3 / sec. The evacuated water
shall be discharged into the emergency pond (pond 2), which is located under the operating
pond. If there is a need to fully discharge of the reservoir, an outlet is provided by which the
pond can be discharged for a period of 12 hours.
- Pond 2 (operating and emergency pond). Enriched solutions from the operating pond- Pond 1
is transferred to the second pond - Pond 2, which is designed with a total volume of 36.000 m3.
A part of this capacity - 5.000 m3 is the operating volume, and the other part is emergency
retention volume of enriched solution for mostly 72 hours in case of an emergency in the
processing complex. The normal level of the reservoir is designed to 134.00 meters over the
sea level. This pond will be created with the construction of clay dam from local materials with
a height of about 11 m. Construction of a water supply facility is planned as well as a supply
pipeline from the pond to the sediment facilities of the technological complex for processing
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solutions with a capacity of 440 m3 / h. Within the dam, a lateral overflow is designed, which
can safely evacuate water with great probability of occurrence once in 100 years with a value
of 9,18 m3 / sec. The evacuated big quantity of water is planned to be discharged into the
downstream valley. If there is a need to fully discharge of the reservoir, an outlet is provided by
which the pond can be discharged for a period of 12 hours.
For protection against contamination of underground and surface water, the bottom of both ponds and
the road slopes of the dams will be performed with impermeable for hydro-insulation barrier of BENTOTEX B5000, which ensures impermeability equivalent to the permeability coefficient (K) of 10-11
m / sec.(Figure below).
Figure 2-12 - Preparation of protective layer on the bottom of the ponds to collect enriched solution
from the heap leaching of the raw mineral

Source: Feasibility Study - Mine complex for production of cathode copper - "Kazandol", Sardich MC
DOOEL; 2014; prepared by IONTECH 2000 JSC, Sofia, Bulgaria [Ref. 14]
Additionally, in the scope of the mine a pond is scheduled - Pond 3 for capturing and accumulating the
clean water of the River Kazandolska which, if necessary will be used for technical and technological
purposes. This pond will be located above the operating pond – the Pond 1, in the upper front part of
the valley. The pond is designed with a total volume of 10.000 m3 and height of the barrier of 166.00
meters. The pond will be created with the construction of earthen dam high about 12 m. This pond,
because the frontal / percussive placement, will have also a role and for retention of the towed and
suspended sediment, and thus protection of the downstream ponds from the accumulation of the
same. Within the dam, a lateral overflow is designed, which can safely evacuate water with great
probability of occurrence once in 100 years with a value of 2,27 m3 / sec. The evacuated large water
quantity is planned to be discharged in the valley of the River Kazandolska through an open channel,
in which way the same will be removed from the project site. Within the pond a foundation outlet is
planned that should allow full discharge of the reservoir for a period of 12 hours. On the whole
accumulation space, setting of the geo-membrane with a thickness of 2 mm, as waterproofing, which
will prevent loss of water is planned.
Pump station
In the vicinity of the operation pond - Pond 1 a pump station is envisaged (PS1) for recovery of the low
concentration solutions of copper from the operation pond to the heap leaching dump. Within this
station a total of three pumps are provided - two with a flow of 200 gp3/ hour and one with a flow of 100
gp3 / h, with a pressure necessary to ensure recovery of the solutions to the highest level of the
storage.
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2.2.2.2.2

Processing Complex

Technology of processing the processing solutions
The technology for processing the derived solutions can be divided into the following stages:
A - Extraction and re-extraction
The extraction is carried out with the extragens LIX 84-I, diluted in an organic diluter Shellsoll D100 at
a concentration 15 % - = - 25 % depending of the concentration of copper in the production solution.
The ratio organic phase / aqueous phase is 1/1. The organic phase circulating in extractors and reextractors. The solution enriched with copper accumulated in the pond - pond 2 is introduced in this
technological stage, in extractors, and submits copper ions of the organic phase. After this procedure,
the solution comes out of the system in the form of raffinate, with low copper content, and is collected
in the pond – the raffinate pond, from where through pumping station (PS2) returns to the storage for
heap leaching.
In the re-extractors, enriched with copper the organic phase is mixed with re-extragens - depleted
electrolyte from the electrolysis, when transmits them to the copper ions, and the resulting re-extract in
the form of electrolyte enriched with copper concentration of about 40-48 gr /lit is put into the process
of electrolysis.
At this stage of extraction and re-extraction industrial waste water is not produced.
The above mentioned extragene (LIX 84-I) is water insoluble. It forms compounds water insoluble with
various metal cat ions, which are described in the following equation:

→
2RH(org) + Cu+2(aq ← R2Cu(org) + 2H+(aq)
The extraction of copper from typical solvents for heap leaching depends on the parameter pH. The
re-extraction is performed with acid solutions as the electrolyte of a typical electrolysis of copper.
Typical properties of the extragene are given in the following table.

Table 2-10 - Typical properties of extragene LIX 84-I
A. physical properties
Appearance
Specific gravity (25°/25°C)
flash point
Solubility of copper
B. operating features
Maximum capacity of copper
Isotherm point of extraction
Kinetics of extraction
Selectivity Cu/Fe
Splitting of phases
Isothermal point of re-extraction
Net Copper Transfer
Kinetics of re-extraction
Kinetics of the separation stages

Yellow liquid
0.89-0.91
Higher than 160°F
>30 g/l Cu at 25°C
> 4.7 g/l Cu
> 3.65 g/l Cu
>90% (60 seconds)
>2000
<60 seconds
<0.50 g/l Cu
>3.30 g/l Cu
>90% (30 seconds)
<80 seconds

ShellSol D100 S is a hydrocarbon solvent with a slow evaporation and high flash point. This solvent is with
a low level of impurities (sulfur, olefins and aromatic hydrocarbons) and possess high stability and low
odor. The vapor pressure lower than 10 Pa of 200C according to EU Directive on emission of solvents,
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ShellSol D100 S is classified as a solvent without the features of volatile organic compound (VOCs).
Typical properties of the solvent are given in the following table.
Table 2-11 - Typical properties of solvent ShellSol D100 S
Feature
Density at 15°C
Coefficient of extension of the volume
Index of reference at 20oC
Bromine Index
Corrosion of copper (3 hours at 100 ° C)
Doctor test
Distillation, IBP
Distillation, EP
Relative evaporation rate (nBuAc = 1)
Relative evaporation rate (Ether = 1)
Constant Antoine A #
Constant Antoine t B #
Constant Antoine C #
Constants Antoine:
Temperature range
Vapor pressure at 0 ° C
Vapor pressure at 20 ° C g/m3
Concentration of saturated vapor at 20oC g / m3
Paraffin
Naphtha
Aromatic compounds
Benzene
Sulphur
Flash point
Temperature of self burning
Explosion limit: Lower
Explosion limit: upper
Electric conductivity at 20 ° C
Dielectric constant at 20 ° C
Aniline point
Kauri-Butane stability
Pour point
Surface tension at 20 ° C
Viscosity at 25 ° C
Viscosity at 40 ° C
Solubility Parameter in Hildebrand
Index of hydrogen bond
Fraction polarity
Heat of vaporization at
Heat of combustion at 25 ° C
Specific heat at 20 ° C
Thermal conductivity at20 ° C
Molecular Weight

Measure
kg/l
(10-4)/°C
mg Br/100g
°C
°C
kPa,°C
kPa,°C
kPa,°C
°C
kPa
kPa

°C
mN/m
mm2/s
mm2/s
(cal/cm3)A,/2
kJ/kg
kJ/kg
kJ/kg/°C
W/m/°C

Method
Size
ASTM D4052 0.797
9
ASTM D1218 1.441
ASTM D1492 < 10
ASTM D130 1
ASTM D235 Negative
ASTM D86
234
ASTM D86
260
ASTM D3539 < 0.01
DIN 53170
> 3900
7.41890
2603.50
241.460
0 to +100
Is calculated < 0.01
Is calculated < 0.01
Is calculated 0.2
GC
65
GC
35
SMS 2728
< 200
GC
<3
SMS 1897
< 0.5
ASTM D93
103
ASTM E659 232
0.5
5.5
<1
2.1
ASTM D611 83
ASTM D1133 26
ASTM D97
-26
ASTM D971 28
ASTM D445 2.9
ASTM D445 2.2
7.5
0
0
250
45000
2.1
0.14
-

g/mol

-

% m/m
% m/m
mg/kg
mg/kg
mg/kg
°C
°C
%v/v
%v/v
pS/m
-

206
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B - Electrolytic deposition
The phase of electrolysis is carried out with an eclectic power density in the range of 250-300 A / m2
surface area of the cathodes and the concentration of sulfuric acid in the range of 170-190 gr / lit. The
concentration of copper in the entrance system is about 40-48 gr/lit, and the output - about 35 gr/lit.
Depleted electrolyte is used as re-estranges phase extraction. The concentration of iron in the
electrolytic tubes should not exceed 1,5 gr/lit. In achieving this concentration, a part of the solution is
evacuated from the system, and it is supplemented with freshly prepared electrolyte. The solution
which is excluded from the system ("Blade solution") is added at the beginning of the process - the
phase of extraction. The iron along with other ions as arsenic, antimony etc., are circulating in the
system. At achievement of the equilibrium concentrations of these elements in the solution, their
secondary delay in the storage is starting. At this stage - electrolysis - waste solutions are not to
created.
C - Further separation of phases
The processes of mixing organic with the water solvents and their separation are performed with an
input of one to another stage, for which an additional step is necessary to complete separation of the
two phases. This is performed by providing additional residence volumes of the two phases that have
a role of additional sedimentation, after which they are returned back to the process.
D - Purification of organic
In the process of extraction, the organic phase entails and mineral solute particles that are
accumulated and create obstacles in the process of production. It is so called "Beard" which must be
purified. Purification of the beard is made by processing the separated organics with bentonite in
additional splitting, after which the resulting mixture is filtered. The resulting slag is a waste that is
disposed of in landfill, while purified organic returns in the process.
Technical description of the processing complex
Within the scope of processing complex various contents will be settled in order to implement and
control the process of processing of production solutions of the heap leaching of the copper ore and
obtaining the final product - cathode copper. The disposition of the buildings and the facilities within
the complex is given in Annex 3. Below given is the summary technical description of the main
elements in technological processing elements in the processing complex, and on the following picture
the technological scheme of the process of production of cathode copper in the proposed mine
complex is presented.
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Figure 2-13 - Scheme of the technological process for the production of copper cathode in the
proposed processing complex
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Production plant (operation complex)
Central unit in the complex is the technological department (operation complex) in which the above
described technological processes shall be implemented (Annex 3, position 1). Review of the layout of
this facility and the schedule of technological procedures and equipment is given in Appendix 4.

Technical description of the building of the production plant
The plant for production of copper cathode was designed and will be executed in accordance with the
national technical standards and standards for this kind of facilities.
The facility in which will be located the plant for production of cathode copper is a detachable steel
structure consisting of steel columns, roof beams, purling, horizontal and vertical couplings.
The construction will be displayed with the following dimensions in the longitudinal direction 12 x
600cm spreads and cross-direction 3x1500cm.
The basic construction is designed with stair cascade-shaped foundations singles placed under the
floor plate. After the flange of the building facade to blend the foundations are laid Oboodi with
cornering beams that are placed just below the floor slab. Floor plate is immediately above the
foundation and is performed on the carcass layer of concrete.
For the drainage of any leakage of liquid, the level of the floor is designed with a slope of 0.5% and the
liquid is accepted by channels that are in the longitudinal slope of 0.1%.
The main roof beams are projected from hot-rolled profiles with a span of 15 meters, dimensioned
according to static calculation and defined loads. The quality of the material which will be built steel
construction and is designed to meet the mechanical and chemical features defined by the standards.
Through the roof steel purlins, a roof panel is designed and façade construction is scheduled to be
overlaid with the facade panel.
The function and character of the building is such that imposes the concrete need to be waterproof
(with additives in the concrete mass) and use of a special rubber (fugeband tape), which is set out on
the places where the concrete layer is interrupted.
Functional organization of the production plant
In functional terms, this facility shall be organized into separate departments, and in each department
one of the above production stages will be performed (Figure below).
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Figure 2-14 - Functional units in the production plant for cathode copper

(I) Section "Extraction and reekstrakcija"
The processes in this module are executed in the proper technological equipment - extractors and reextractors. They actually represent a mixer-settling tanks, comprising of mixing (mixer) and part of
phase separation (depositor). This equipment is made of stainless steel.
The process of extraction is composed of two degrees and the re-extraction consists of one degree.
Accordingly, the process includes two extractors, a re-extractor and a buffer for organics, which can be
also used for the washing of the same (figure above). The dimensions of the extractors and reextractors are calculated in a way that needs to provide the necessary time to transfer copper ions and
for the separation of the phases.
The contaminated organic is carried to a cone-stay place, in which the final separation of the penetrated
water is performed. Separately, in the mixer a solution of bentonite which is mixed with the organics is
prepared. Then, using a pump, the resulting mixture is taken to the filter press. The purified organic is
put back into the process.
(II) Section "Electrolysis"
In this module the electrolytic deposition of copper in the electrolytic tubs is made, and they are made of
polymer-concrete. In each tube cathodes and anodes are placed, and during the process the copper is
deposited on the cathodes. Generally, the process includes 48 tubes, arranged in two rows. In the same
department the polluted organic is purified.
Each tub is designed with a basic dimensions of 3,6 x 1,2 m, and covered with a lid. Under the lid, the
water surfaces are completely covered with plastic balls that prevent separation of harmful vapors. In
terms of technological features, every tub on its entire length has a constructive deprivation with an
average width of 4 cm. The technological regime is such that there is a need for periodically opening the
covers of tubs to troubleshoot electrodes. This opening will be performed on 3 tubs for about 30 minutes
during one working day - 90 minutes a day. During that time, there will be a slight separation of harmful
substances in the room. These substances are harmful vapors of sulfuric acid.
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For ventilation of the electrolysis department, operates one purification installation, one intake
installation and a suction installation for general exchange.
(III)

A cathode copper Warehouse

The final product from the technological process in processing complex – the cathode copper will be
kept in a separate warehouse, which will be organized in the building.
A pond for raffinate - raffinate Pond (Annex 3, position 3)
This pond, with a total volume of 4.500 m3, is located in the scope of the location of the processing
complex. The purpose of the pond shall be to collect and temporarily accumulate quantities of raffinate
(processed solvents for heap leaching), that flow from the department for extraction of the production
plant. The flow of raffinate is expected to be about 400 m3 / h. As in the case of the ponds within the
Geo-technological process, for protection against contamination of underground and surface water, the
bottom of the lake will be made with impermeable barrier for the waterproofing of BENTOTEX B5000, which
ensure impermeability equivalent to the permeability coefficient (K) of 10 -11 m / sec, layer with thickness of 2
mm. Within the pond a foundation outlet that should allow full discharge of the reservoir for a period of
12 hours is planned.
Near the pond for a raffinate a pump station PS2 is planned (Annex 3, position 5) for return of the
processed solutions to pumping station PS1 and the storage for heap leaching. Within this station a total
of five stations is provided - three with a flow of 200 gp3 / hour and two turning 100 gp3/h, a pressure
necessary to ensure recovery solutions to the highest planned level of the storage.
Storage of reagents and fuel oil, and boiler room (Annex 3, positions 6-9)
In the scope of the production complex warehouses for materials and chemicals for the needs of the
manufacturing process of cathode copper will be located:


Storage of sulfuric acid and reagent (Appendix 3 position 6 and 7). This segment comprises
pumps for the sulfuric acid and three tanks for the sulfuric acid, each of the capacity of 270
m3, made of ordinary steel. The tanks and the pumps are placed in a special storage area
near the facility, which will be performed with concrete pool for protection against an
accidental leakage. The composition of this segment will include a special storage tank for
organic solvents.



Storage of fuel oil and boiler room (Annex 3, position 8 and 9). This segment comprises two
tanks for fuel oil and a boiler room. The tanks have a volume of 9 m3 for the daily use and 60
m3 for a working week reserve, equipped with a constructive design environment protection.
The oil shall be used for heating of water for technological needs. Two boilers are planned,
each with a thermal output of 2.500 kW.

Water supply and municipal waste water
For implementation of activities in the technological process in the proposed mine complex there is a
need for sanitary, fire extinguishing and technological water.
The technological requirements for water for the operation of the Geo-technological (heap leaching of
the raw mineral), and processing complex (production of cathode copper) are at the level of 400 m3/h
technological solution that shall circulate in the storages and processing complex. A part of the
quantities of water required for this purpose shall be provided through the collection and accumulation of
surface water in the pond for capturing and storage of clean water - Pond 3. Water losses, mainly due to
evaporation, to the estimated quantity of 720 m3 per day is planned to be upgraded by pumping
groundwater from wells located in the area down the River Kazandolska. For this purpose additional
hydro geological studies shall be conducted and, consequently, the appropriate technical documentation
will be prepared.
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For the purposes of the technological complex it is planned to put its own water supply wells with
sanitary, technological and fire extinguishing water by supporting the water supply infrastructure and
equipment.
For drainage of sewage water from the objects of the processing complex, a sewerage network for the
collection and disposal of these to the treatment plant, will be constructed, where, after their treatment it
will be discharged into the pond for the raffinate. In the waste water treatment plant (Annex 3, position
14) physical and biological treatment to the level of quality of effluent is provided in accordance with the
relevant Macedonian regulations.
Storm water from the scope of the manufacturing complex will be collected in a separate sewer, and its
treatment in a sediment oil collecting facility and after it will be discharged out of its location.
Power supply
Processing complex will be powered by AC maximum installed capacity of 2,700 CMB. The external
power supply is foreseen to be derived from two different points of supply, which means that one will be
backup for power supply (diesel generator for emergencies). This will ensure the power supply, ie
continuous operation of the pumps.
The total annual consumption of electricity is expected to be 5.110 kWh per tone of copper. Main
consumers of electricity during the operation of the processing complex will be pumps to carry out
transport solutions to the fields of spraying the storage for heap leaching of copper ore.
Auxiliary materials
The consumption of sulfuric acid for the production process will amount to 5-6 t per tone of copper. The
Consumption extragens (LIX 84-i) and the solvent (Shellsol) is expected to be 0,04 m3 / t, that is 0,002
m3 / t copper produced.
Plants and Infrastructure
Ventilation systems
In the scope of the facility for production of cathode copper, installation of adequate ventilation inlet and
outlet ventilation unit (out sucking) by which in any technological department the ventilation is provided
to function as an independent unit. Ventilation systems are designed according to the standards
required for this type of activity, in the way to provide safe working conditions, intake of fresh air and out
sucking of gases outside the facility.
The unit for Extraction is envisaged to have a separate ventilation system which shall consist of
ventilation and outlet ventilation from the entire room. The department for Electrolysis is envisaged to
have a separate ventilation consisted of outlet ventilation for each tub connected to a system for the
treatment of wet gases (scrubber), a ventilation system and outlet ventilation from the entire room.
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Lighting installations
In the premises of the production plant three types of lighting installations are provided. Illuminating
main installation will include lighting of all premises in the building in accordance with the requirements
of EN 12 464, the purpose and micro atmosphere of the premises.
Additionally, illuminating emergency installation and evacuation illuminating installation are foreseen:
- Emergency illuminating installation. This lighting continues to operate in the event of a major
accident (rupture or fall) of the central electrical supply, and, as a result of that, the lighting of the
premises is interrupted. The power of the emergency lighting fixtures is through independent
sources of energy - the so-called autonomous batteries. Through them, lighting in the area of
workplace or the evacuation outputs during 1-3 hours is achieved.
- Evacuation illuminating installation. The function of this type of lighting is to mark the way for the
evacuation of the employees, which are obliged to set the outputs to staircase rooms, along the
hallways with adequate demonstration signs, boards of fire or alarm buttons that are activated
manually etc.
Energy efficiency
Management of the technological processes in the processing complex will be based on the use of
automated system that allows reduction of energy losses. The other ways of implemented energy efficiency
measures include:
■ Using created heat - at preparing regeneration solution heat is generated, which is used for
other technological needs through the heat exchangers.
■ Using a thermal pump – except the heat exchangers, for heating of technological solutions is
used thermal pump.
■ Choice of pumps - each pump in the processing complex is selected according to the
requirements of the appropriate reference document on Best Available Techniques (BAT).
■ Choice of pipelines - pipelines are selected according to the requirements of the appropriate
reference document on BAT.
■ Ventilation system – the ventilation system is calculated according to the relevant BAT
reference document.
■ Lighting - Lighting is calculated according to the relevant BAT reference document.
Solutions for fire protection
In the scope of the production plant an equipment for fire protection is provided. According to the facility and
the purpose of the technological process, the following equipment for fire protection is provided:
- Hand-held fire extinguishers
- Internal and external PP hydrants
- Manual fire alarms
- Automatic fire alarms
- Alarm trumpets
- Panic lights
In all departments, except the Department for extraction, it is working with non-hazardous materials. In the
department for extraction it is worked with organic materials that are fire hazardous and therefore this
department and the department under it enter in the category for fire hazard "FH".
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Taking into account the functional purpose of the premises and in terms of fire protection, life insurance and
health and property, as a priority in the design a need is imposed to build a technologically modern and
optimal configuration firefighting system that will equip technological space with detectors for reporting a
fire, gas detectors, manual detectors (buttons) and alarm elements, in an appropriate type and distribution.
The aim is to discover and recognize even in the earliest stage, any indications of an outbreak of fire
(occurrence of smoke or excessive heat) at each point (room) in the facility, and as inclusion of preventive
alert to undertake urgent action to fire extinguishing and evacuation of people.
The automatic reporters on fire will be mounted on the ceiling of each operation room, as well as the
appropriate heights in technological premises. Stationary optical - smoke detectors and optical line - smoke
detectors are provided that will follow the smoke rising above a certain (defined programming) value in
controlled space for which they refer to.
In order to control the content of hydrogen in the space of the electrolysis unit, gas detectors are provided
for alarm of first degree which show that the extent of reaching 10% of the lower explosion limits and alarm
level II in the achievement of 30% for the lower explosion limit. There will also be a double beep alarm
installed in evacuation zones. The management of the sound signal will be made after the pre-programmed
zones of fire. On the façade an external electric siren with flash lamp will be mounted.
For the purpose of the facility a firefighting system is provided that will perform local fire extinguishing in all
extractors in the extraction department. The aim is to discover and recognize any indication of the
occurrence of fire in the space of extractors, as well as timely and effective fire extinguishing in the earliest
stage of a fire. The system is based on the unique technology of fire detection. It is carried out by using PDT
patented sensor tube, which is calibrated to a specific temperature and performs the function of detecting,
as at the line thermal cable routes, so as flame detectors.
Along with this, the system activates the command head for indirect action, which opens the valve of the
cylinder storage means for fire - powder ABC 90% and using the built pipe network, the means for the fire is
discharged through calibrated fire nozzles in the protected space. The system is fully automatic, which
envisages the possibility of manual release. The fire system is completely independent of the power supply.
Construction of six separate local automatic fire fighting systems for each extractor with fire extinguishing
powder ABC 90% is envisaged.
Operation and maintenance
The life time of a plant for the production of copper cathode is designed to be 15 years.
Processing complex shall be designed for continuous operation (24 hours a day, seven days a week). For
the greatest part, the plant will be automated with an advanced system for managing processes. Thus the
possibility of human error shall be eliminated. The control and monitoring of process parameters shall be
implemented through advanced engineering control software.
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3 Reviewed alternatives
3.1

Option 'without project'

The option “without project" is an alternative which implies a state of non-implementation of the
proposed project.
In such a scenario, the benefits of the project in the short term and in the long-term context will not be
realized, that is, the following undesirable effects are expect:
-

Loss of significant capital investment, directly or indirectly related to the project.

Non-exhaustion of existing mineral resources for economic and social development in the region
and on national level.
Loss of social and economic benefits in the form of short and long-term employment and increased
indirect spending in the area.
-

Stagnation in the economic development of the municipality Valandovo.

-

Stagnation of the living standard of the local population and the wider in the region.

Reduction of the interest of other potential investors for further investment in similar projects, with
the effect of reduced investment cycle in the wider region.
Loss of additional revenues in the budget of the Republic of Macedonia and the municipality
Valandovo.
-

Decreased national foreign exchange earnings from exports of the final product - cathode copper

-

Stagnation of development in the sector of metallurgy.

Accordingly, in a wider context, the option "without project" will limit the overall economic development
and opportunities for improving the social welfare of citizens in the immediate surroundings of the
location of the proposed project, and in the wider region.

3.2 Project Alternatives
3.2.1 Location aspects
Strategic alternative locations
In a broader context, the strategic alternative sites for the proposed mine complex for production of
copper cathode have not been reviewed, and the actual project site is located in the scope of the
concession area established in the acquired concession for detailed geological research [Ref. 2],
granted by the Government of the Republic of Macedonia, pursuant to the Law on Mineral Resources.
Alternative micro locations
During the process of conceptual design planning of the proposed mine complex potential analyses are
performed on the sites to determine the optimal area for forming of the storages, based on the
predetermined area of exploitation of Metallic mineral resource and location of the processing complex.
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In this context, we have conducted a comparative analysis of two technical feasible alternative micro
locations for optimum zone storages and associated hydro-technical infrastructure in the scope of the
concession area (Figure below):
(1) Option 1 - East. In this option, the storages and infrastructure are located adjacent to the defined
open mine pit, its eastern part, in the zone of the foot of the valley where it is located trench with
exposure to Valandovsko Pole. This alternative location belongs to the river basin the River Anska.
(2) Option 2 - South. In this option, the storages and the infrastructure are located south of the defined
open mine pit, the flat terrain in the area of the village Kazandol the bed of the stream of the River
Gabrovo. This alternative location belongs to the basin of the River Luda Mara.
Figure 3-1 - Overview of technically feasible alternative locations of storage sites and supporting hydrotechnical infrastructure

The main criteria for final selection of the optimal location for establishing the storages for heap leaching
of raw minerals includes technical feasibility, investment and financial and the aspects of the living and
social environment.
In terms of technical feasibility and investment - financial implications, the variant 1 is a better alternative,
considering the proximity of this location to the defined open mine pit and the location of the processing
complex. Accordingly, for this variant, the volume and the complexity of hydro technical transport
infrastructure for heap leaching solutions to, and from, the processing complex is significantly smaller and
simpler than the variant 2. Consequently, the variant 1 possesses better financial parameters and implies
lower costs for construction and economical operation of the complex.
In regard to the environmental aspects and social environment, the variant 1 is also a better alternative,
primarily because the variant 2 is located in an open field with smooth topographic exposure to Kazandol
village and there is a real possibility of direct harassment to the local population as during the construction
phase and also during the operation phase of the project. In addition, this variant implies capturing of
agricultural land currently used for farming activities of the population. The variant 2 would have a direct
negative impact on the River Gabrovo and in a broader context, the whole basin of the River Luda Mara.
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Accordingly, on the basis of the above advantages, the variant 1 - east disposition of the zone of the
storage regarding the specified open mine pit was chosen as an optimal solution for further planning and
design of the project, and is a subject of study in this impact assessment the environment.
3.2.2 Technological aspects
The technologic solutions and procedures that shall be applied in processing complex for production of
cathode copper are closely dependant and conducted by the type of the raw mineral, in this case – the
oxide copper ore. The use of the copper content in the oxide ore containing copper such as the one in the
site Kazandol is only possible with the use of hydro-metalurgic way of extraction of copper – heap
leaching process.
In order to determine the optimal technical and technological solutions for the needs of the project, the
investor SARDICH MC carried out a feasibility study [Ref. 14] by which the basic criteria for the detailed
design of the technological process in the complex are laid down, on the basis of the principles of best
available techniques and taking into account the economic and financial aspects of the project and
requirements for environmental protection.
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4 Description of existing environmental conditions
4.1 Physical Environment
4.1.1 Geographic position
The wider area of the project for establishment of the mine complex is located in the southeast part of
the Republic of Macedonia, in an area of hilly terrain situated between Dojran, Bogdanci and
Valandovo, on a variable sea level of about 115 m, on the northern border, that is, the location of the
technological facility for production of cathode copper, up to about 350 m, on the southern border,
that is, the peripheral range of the intended area of storage places for heap leaching of the excavated
material. The terrain consists of three hilly ridges - Dub so Kara Balija (Dojran - Bogdanski region),
Boska (Dojran – Bogdanci’s region) and Pogana (Bogdanci - Valandovo region). In a broader context,
the concession area is entirely on the hills called by the common name - Pogana, while the mine
complex is located on the northern slopes of Pogana, with exposure to Valandovo Pole (picture
below).
Figure 4-1 - Overview of the location of the proposed project (view from the south border of the
location of the mine complex to the north - Valandovsko Pole)

Valandovsko Pole is a fertile alluvial plain surrounded by mountains Serta (Konechka Planina) to the
north and west slopes of Belasica from the east and Pogana’s hills from the south. The southeast area
opens to the River Vardar’s valley where in the south continues in Gevgelija’s fields.
Mine activities for exploitation of mineral raw material, for the greatest part, will be implemented on a
hill called Popovets (318 m asl) and heap leaching of the excavated material will be stored the storage
places in a small basin of a nameless irregular water flow, nestled in a gully on the east of top of the
mountain Popovets (photos below).
The site where the production complex will be placed is a location with features of a flat, situated on the
southern part of the peripheral rim of Valandovsko Pole, at the very foot of the north of Pogana (photos
below).
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Figure 4-2 – Overview of the location of the proposed project (zone of ore bodies for

exploitation of raw minerals)

74
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
Figure 4-5 - Overview of the location of the proposed project (area of planned hydro-technical
facilities)

4.1.2 Climate features
The Republic of Macedonia with its geographical position and relief structure is characterized with a
variety of local climate characteristics caused by direct climatic influences from the north with
moderate continental climate, and from the south by the Mediterranean climate. High mountain
regions are affected by cyclone and anti-cyclone conditions resulting in mountainous climate,
characterized by short summers and cold, wet winters where rainfall usually occurs in the form of
snow.
The wider project area belongs to the sub-Mediterranean region of Macedonia, which includes the
lowest parts of the Country, along the River Vardar. The altitude of this area is in the range of 59 to
500 meters. From the north and north-west, the area is limited by the mountains Serta and Konechka
Planina (Gradeshka Planina), which represent a natural barrier to cold continental air masses. On the
contrary, on the south side, the area is open to the Aegean Sea through the valley of the River Vardar
and through the lower hills within the Bogdanski-Valandovo hills called by the general name Pogana
and thus exposed to Mediterranean climatic influences. The average air temperatures ranged from
12°C to 14°C. The warmest month is July with an average temperature of 24,6°C to 25,3°C, and the
coldest month January medium temperature in the region of 3,3°C to 3,5°C.
The average annual precipitation is in the range of 601,6 mm to 682,4 mm, with typical wet winter
season and very dry summer season.
The area is characterized by low intensity of snowfall, with an annual average of six days with snow
cover.
The annual average humidity is 71%, with levels from 56% in summer and 80%.
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4.1.3 Geological features
In geological structure of the project area includes metamorphic rocks of Precambrian era,
metamorphic rocks of old Paleozoic and Mesozoic "Furka" granites, quartz and without quartz
porphyries. Sequestered also is Cenozoic with Tertiary and Quarternary sediments. Overview
geological map of the wider project area It is given in the following figure.
Figure 4-6 Overview of the geologic map of the wider area of the project

Source: Report on accomplished detailed researches of the raw mineral copper on the locality "Kazandol"; “GEOINZINERING M” DOOEL - Skopje [Ref. 14]
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4.1.3.1 Geological construction
Precambrian era (A)
Precambrian (A) consists of separate rocks belonging to two separate geotectonic units: Vardar Zone
and the Serbo-Macedonian Massif.
In the Vardar Zone porphyroblastic gneisses (G) are separated, which are spread in the form of a
narrow zone with a maximum width of 1.5 kilometers. Their color is yellowish, compact, massive and
with a slight foliation and lineation. The main ingredients of these rocks are: feldspar, quartz and
biotite, which transfers into talc-chlorite and sericite, and partly it is limonitisated. As secondary
minerals which appear are the zircon, apatite and staurolite. The thickness of these rocks is estimated
at about 750 meters. The same on the area (but no deeper than 5 meters are decomposed) and at
them no tectonic damage could not be remarked.
Small size grains like biotitic gneisses (Gb) occur in two separate areas, on the west and on the east
of the "Furka" granites. Their color is dark gray rocks, with slate and strip like texture in which the
presence of feldspar, biotite and quartz are present. Mostly they look like fine grain, with the common
aplitic wires. They consist of orthoclase, plagio-class quartz and biotite and staurolite which occurs
incidentally, limonite and metal grains. Their structure is granule-blastic, rarely porphyiroblastic,
cataclastic and lepidoblastic. In these gneisses are thin layers and lenses found of amphibolic pyroxene slates, as well as cipolines and marbles. The thickness of these gneisses is 1200 meters.
They are quite decomposed (to a depth of 10 meters), especially parties enriched with biotite and
tectonized parts, numerous cracks and wider cracks.
In Serbo-Macedonian Massif, more varieties of gneisses separated, such as: porphyry-blastic,
muskovit-biotite and strip muscovite gneisses.
Double-mica gneisses (Gmb) is with gray-white color, on some places are luecocratic, strip like to fine
layers. They consist of Quartz, Orthoclase, muscovite, biotite, and according to the secondary
ingredients appears amphibole. In the greatest part of its spreading they are perforated with Jurassic
granites (in the eastern brim), and in the western part gradually moving into biotite gneisses.
Biotite gneisses (Gb) occur in many places in the form of larger or smaller masses. In the greatest
part they are perforated with Jurassic granites and there are perforations of the gabbro. Their color is
dark gray and appear as small granules (less medium granules), with an emphasized mica texture.
The important ingredients are the following: plagio-class, microcline, quartz, biotite, and as the
secondary ingredients occurring garnet epidote, zircon, limonite, cordierite and pyrite.
The muscovite gneisses (Gm) are separated on a very small area on the eastern part. They consist of
quartz, muscovite, feldspar, and rarely the epidote. The immediate vicinity of these gneisses with
micashists indicates their origin.
In the complex of gneisses, in the form of relicts, isolated lenses, there are amphibolic shale, with a
length of 800 meters and a thickness of 100 meters. They consist of green amphiboles of plagioclass, chlorite, and rarely, limonite, sphen and magnetite. Besides them biotite gneisses are
registered in small lenses are registered from the layers of crystal gray-white marble. The selected
precambrian types of rocks as the oldest in the given area are highly metamorphic amphibolic rocks,
of unknown thickness, since they represent relics of precambrian crust.
Double-mica -cordierite gneisses (Gmb) occur in the form of a zone, which stretches along the valley
of the stream-Yurt Tekederessi, through Armut-Tepesi, to the south of the village Kazandol. These
rocks have a dark-gray color,they are very hard, with particularly pronounced mica. They consist of
muscovite, biotite, orthoclase, quartz and cordierite. On the contact parts with granites aplitic and
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quartz –porphiric wires could be found. Also, in these gneisses encountered some layers of marble
straps and lenses, as well as relicts from psammite rocks.
Ancient Paleozoic (Pz)
The ancient Paleozoic lies transgressive on porfiroblastic gneisses, as well as over the small grain
biotite gneisses. In its composition the following litho logical units are separated:
Amphibolite pyroxenes shale (Samns), that occur between villages and Grchishte and Gjavato
downstream Kazandolski and Furka waterstream, on the north of Valandovo, as well as on the east
and west of the village Dedeli. In this group of rocks are mostly present are amphibolic shale, then
amphibolic -pyroxene shale, metamorfized diabasis, spilits, marble, quartz schist Subsidiary
Amphibolite pyroxenes shale micashists, philites and others.
Amphibolite shale is dark green to black. The amphibolite is defined as hornblend that occurs
elongated in one direction and gives shale looking to the rock. The structure of the rock is
unmatoblastic.
Amphibolite pyroxenes shale consists of amphibole, pyroxene monoclinic, plagio-class, sfen and
sericite. The color is greenish and the rock is small grain and shale.
The sand soil is arcosic, quartz, quartz-carbonate, quartz-sericite and sericite- clay. It is solid,
compact rock with gray to dark gray colour. It contains fragments of quartz, plagio-class, orthoclase,
pertito, granite, limestone and altered rocks.
Epidotic-chloride-aktinolitic shale is grainy, shale rocks with green colour. Altered parties contain iron
hydroxide, and the color changes in green-brown. They consist of epidote, chlorite, quartz, actinolite
and plagio-class.
Quartz shale consits mostly of quartz, muscovite, chlorite, sericite and limonite. The thickness of this
horizon is approximately 1250 meters. These rocks are relatively intensive tektonised, so less
resistant parties are subject to rapid decay and as a consequence it comes to sedimentation of the
cracks with clay material. Most of the surface rocks are significantly degraded (to a depth of 5-10
meters).
Sericite-chlorite shale (Sceso) occur in an area that covers the southern part of the map. They have
gray-greenish dark colora, clearly expressed shale. They consist of quartz, chlorite, muscovite and
sericite. Their structure is mikrolepidoblastic, cataclastic to milonite. In the space of the sericitechlorite shale there are zones of hydrothermally altered and silificated shale. It is characterized by the
presence of pyrite, chalcopyrite less as malachite and azurite.
Mesozoic
The mesozoic is represented exclusively by the rocks of the Jurassic age, mostly magmatic rocks,
slightly sedimentary rocks, and noted the presence of ultra basic rocks. Separated are: serpentinite,
diabase-conea formation, diabases, gabbro, more varieties of granites, as well as the porphyroid
granitoids.
Serpentinites (Se) occur in more lithological members in the form of small bodies, mostly along areas
where are diapirically pressed into the surrounding rocks. Remarkable are Zleshevo-Valandovo
(Rabrovo), then in the form of samples Morach (Iberli) or in the form of xenoliths, as is the case of the
granite. Mainly represent serpentinized dunits, harcburgits, lerzolits etc.
Diabase-conea formation (J3) is represented in quite a small area in the eastern part of the terrain. It
is presented with dark gray clay, alevrolitic clay, argiloshists and sericit-clay shale. In the higher parts
of the layout formation, which is changed by making the most common are Diabase-conea. Also,
there are larger drains and diabase. With the argiloshists on places appear hematite clay, which partly
is transferred into pure hematite.
Diabases are characterized by green or gray-green color, homogeneous and massive texture. They
are fine grain are strong and tough. Secretion is often paralelo-pepidic and rarely round. They are
composed from plagio-class, pyroxene and magnetite. Instead they encountered wires and dyke
quartz keratophyres, but because of their small dimensions, separating on the map is impossible.
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Quartz keratofires are more common in diabases on the right side of the River Vardar at Demir Kapija
gabro diabazen massif, from the above described diabase that above represent the extreme NE part.
We meet them as a larger mass as a breakthrough in diabase-conea formation, in which the flange is
quite shale, limonitized and kataklazired and in the central part have expressed a network of cracks.
Gabrovs (*) occur in two major massifs, one of which is located in Demir Kapija gabrodiabasin massif,
which consists of plagioclase (80%) and Amphiboles and the structure is grainy hipidiomorphic.
Another gabbro massif is located in SE part of the terrain and is with similar structurally-textural
features, as described above, except that in composition as they represent amphibolic-piroksene
gabbro with uralite as a secondary mineral, and as accessory titanomagnetit. The contact between
the serpentine and amphibolic shale near the village. Morach in Northwest of the terrain occur
gabrodiorits. Because of their small space they occupy they are not separately given on the map.
They are quite hydrothermally altered so that all mineral ingredients are completely transformed. They
are composed from feldspar, hornblende, and rare grains of quartz. Also, in the same part of the field
amfibolic shale in the form of a lower body; diorite is separated. They are quite strong and fresh, and
the built green amphibolic grains (cca 60%) and 40% plagioclases on the total mass.
Granites (*) in this area are spread on quite a large area. They appear in the form of large masses as
a whole or as separate breakthrough in the surrounding rocks. They are developed in the Konechki
PLanini, Plaush and other sites, and in the literature these granites are called according to the
localities where they come from. By the existing researches several varieties are set aside that are
interconnected and represent a geological whole, according to a mineralogical composition, structure
and texture, in granites allocated shale like, medium granulated, kataklazired granite, biotitsk,
porhyroid, porhyroid monconit granite and fine grain.
At several places on the field is also meet the quartz porphyries and non-quartz, which represent
effusive equivalents to the granite magma. There was also registered the presence of wired rocks: the
gabropegmate and aplite as the last stage of the Jurassic magmatism that penetrated into the
previously described magmatic rocks.
Cenozoic
The Cenozoic era is presented with tertiary and quaternary sediments. From the Tertiary, there is
marl Eocene and Pliocene poorly tied gravely-sandy-clay lake sediments. Quaternary sediments are
represented by diluvia, poluvial and alluvial deposits.
Paleogene
Paleogene is represented by marine and onshore deposits in NW part of the terrain and along the
SW's final slopes of the mountains.
Conglomerate marl (1E3) - The thickness of these sediments is up to 700 meters. In the lower part of
the flysch, it is composed of alternating removing layers of rough grain and gravel conglomerates,
associated with sandy cement, which alternately succeed each other with red sandy clays. They meet
and pro-stratum of limestone.
Pliocene
Pliocene layers (Pl) are represented in NE part by River Valley of the River Kriva Lakavica -Lakavichki
graben. These creations are built of rough terigen, gravel, sand, clay, sandy clay, marls etc. They are
weakly bound, partially enriched, facial and horizontally and vertically and knitted and mixed with
sandy-clay material.
Quaternary
In the valleys of river flows, and in the Krivolakavichi graben genetically are separated: diluvial,
proluvial and alluvial deposits. The first two are built of rough and raw material, which comes from the
surrounding rocks, mixed with coarse sand-clay sorted material. In the alluvial deposits still material it
is in fact larger percentage of treatment, and is closely related to the presence of river flows.
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4.1.3.2 Hydro-geological features
Hydro geological regionalization of the terrain
The regionalization of the terrain from the hydro geological aspect, is made on the basis of the hydro
geological and hydraulic parameters of the environment (structural porosity type, degree of waterproof
and hydro geological (HG) function).
According to the structural type of porosity, represented rock masses in the wider environment of the
scope of the proposed mine complex is categorized into the following groups:
(I)

Group - rocks with inter-granular porosity, where is developed compact (inter-granular)
type of aquifer. In this group are separated the unbounded clastic quarterly alluvial-terrace
and semi-alluvial sediments

(II)

Group - rocks with karst-fissured type of porosity, where karst- fissure type of aquifer is
developed. This group separates the Paleozoic marbles, within which the gnays complex
occur as isolated masses with limited extension.

(III)

Group - rocks with fissure porosity, fps developed fissure type of aquifer. In This group the
solid cracked rock masses are separated (andesites, granite, shale) which together
constitute the complex of a complex fissure aquifer.

(IV)

Group - relatively arid, mostly waterproof rocks and waterless waterproof rock that exists
conditionally waterproof and anhydrous environment. This group includes solid rock
masses (gneiss, serpentinite, quartz-monconiti) with meaningless cracking (shallowly below
surface), and the depth is waterproof. These aquifers are formed locally and with very
limited distribution.

(V)

Group - waterless altered clastic rocks, which are waterless and waterproof. In This group
includes Eocene marl.

According to the degree of waterproof and hydro-geological function, and according to the
classification according to the Instructions for making BHGM (Basic hydro geological map - M 1: 100
000) and the Commission for standardization of IAEG (International Association for Engineering
Geology) represented lithological members are divided into classes of waterproof given in the table
below.
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Table 4-1 Water permeability classes (according to the Guideline for the elaboration of
hydro geological map - BHGM)
Waterproof degree T
[m2/den]

q
[l/s/m']

Q [l/s]

Class mark

low

15-50

0,1 – 0,3

0,5 – 2,0

11 and 21

medium

50 - 300

0,3 – 2,0

2,0 -10,0

12

low

Carst-crack porosoty

31

Note
Water permeability incoherent
and
poorly
tied
clastic
sediments
Solid water permeability
carbonate rocks

Qizv.=0.1 – 1.0l/s, without carst occurence
low

Water permeability other solid
rocks

Fissure porosity, water permeability only 41
shallow under surface,

Mostly waterproof rocks

Fissure porosity, waterproof only under shallow surface aquifers 60
locally with limited space
Very rare fissure porosity and inter granular porosity

Clastic
and
carbonate
altered rocks, practically
waterproof rocks

70

Table 4-2 - Water permeability classes and hydro geological function (according to the
International Association for Engineering Geology - IAEG)
Filtration capacity kg

Mark of

Hydro geologic function

(cm/s)
>nx10°

the class
I

HG collector

nx10-2-=-1x100

II

Average water permeable rock masses

nx10-3-=-1x10-2

III

Poor water permeable rock masses

nx10-5-=-1x10-3

IV

Very poorly water permeable rock masses

nx10-6-=-1x10-5

V

Practically waterproof rock masses

<nx10-6

VI

Water permeability degree
Very good water permeability rock masses
Good water permeability rock masses

HG collector
to HG insulator
HG insulator

Intergranular (compact) type of aquifer, is formed in the Quaternary sediments with intergranular
porosity. Function as a hydrogeological collector in the zones below groundwater level (BGL) and
over aquifer zones - HG conductor in areas where hypsometrically are over BGL or lie on welldrained slope. They have the option of circulation and accumulation of groundwater in this area,
with low to medium filtration characteristics.
Karst-fissure type of aquifer, developed in rocks with karst-fissured type of porosity in zones of
intense karstification in frames of the Paleozoic marbles. In it could be formed karst-fissured
formations with free BGL, and have the function of HG collector.
Fissure type of aquifer, is partly developed and predominantly locally at surface parts of the ground
in the rocks with fissure type of porosity, in areas of more intense cracking such as Mesozoic
andesites and dacitoandezites and upper juristic granites. In them could be formed a fissure type
of aquifer with free BGL, but when the next year we have less water permeable compact, solid
rocks, that are a barrier to the circulation of groundwater, then they have the function of HG
collector.
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Assessment is that most of litho logic formations, which are located in the concession area, are
low to medium water permeability collector areas, which are mainly drained by springs. Sources by
kind of emerging and leakage mainly from gravitational-contact or overflow nature, and often they
are also tectonic predisposed, less erosion. The capacity of the wells is within 0,01 - 0,5 l / sec. A
great part of the sources are primitively occupied (captured), and the water is mainly used for
drinking and for watering livestock. Most of the registered springs with constant character of
leakage, and only a few sources dry up. Greater part of the sources within the concession area
and more widely are observed during the performance of the geological investigations. The
average total aboundant of the observed sources, during the period of observation (April-October
2014) is about 5,0 l /sec. During the observation, successively with development of observation
drillings (piezometers), a measurement is performed of the level of underground water (UWL), by
which the character of the hydro dynamic the level of groundwater in the concession area is
determined. Among all monitored piezometers, except in one drilling, free level of groundwater
exists in the interval of 15-30 meters from the surface of the ground.
Amplitudes of the UWL variation of the current monitoring, depending on hydrological conditions,
ranges mostly in the interval from 0.5-3 m, with exceptions and more.
Directions of groundwater are predisposed for the existence of surface and underground watershed.
That is, they are predisposed only partly by the existence of surface watershed and over the depth
waterproof foothill, waterproof slope of the aquifer, occurrence of waterproof rocks, as well as HG
barriers of the underground flow.
Established routes of groundwater as well as speeds are not registered because exact measurements
for this purpose (with the method of dyeing with tracer and markers) are not made in the course of
these investigations. The presented assumed routes of underground flows indicate several dominant
trends of the underground water, namely: the NW-SE, SE-NW, and secondary routes NE-SW and CJ. The main watershed passing through the concession area has the direction of stretching from NW SE and NE-SW.
Chemism of the groundwater
For the testing of the chemical properties of groundwater, total of 20 probes of samples are taken for
a complete physical and chemical analysis of water sources and the drillings in the frames of the
observation network. Analysis of water is made in a laboratory licensed for such purpose at the
Institute of Public Health of the Republic of Macedonia.
The most present type of water investigating space are the hydrocarbonates, sulphate calcium and
magnesium containing waters. They are slightly mineralized, almost freshwater, mainly neutral, soft,
moderate hard which is created in areas where young eruptive rocks that do not contain carbonates
are near.
In terms of mineralization, according to the classification of Ovchinjikov, water included in the
investigation area, belong to the group of fresh water with the amount of mineralization mostly 0.1-0.5
gr / l, and one to two of the group result in the mineralized water or water with increased
mineralization, the amount of mineralization > 0.5 gr / l.
Regarding the pH value (acidity of the environment), the majority of water presented in the
investigation area belong to the group of soft, moderate hard, up to hard water, with the pH value in
the range 6,5-7.9.
Regarding the hardness of the water (in the classification of Klute), the majority of waters in the
investigation area includes a group of soft, moderate hard, up to hard water with value 3.5 to 25 odH.
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4.1.4 Tectonic and seismic features
Tectonic features
Macedonia's territory covers several tectonic units as part of Alps-Himalayan belt (Figure below). On the
basis on the applicable principles of tectonic regionalization, the western part of Macedonia, including
the area of the Vardar Valley(In geographical terms), it belongs to Dinarids-Helenids. The eastern
Macedonian mountain terrains and valley depressions are segments of the central Serbian-Macedonian
massif. The special area known as end protective zone is characteristic for the area along the border
with Bulgaria and it belongs to the Carpathian - Balkanizes. Within the limits of Dinarids-Helenids on the
territory of Macedonia there are different specific tectonic zones characterized with its geological
elements and tectonic evolution: (I) Vardar zone, (II) Pelagonian horst- anticlinoria; (III) Western
Macedonian zone; and (iv) the cukali-krasta zone. In the eastern Macedonia, within the limits of the
Serbian-Macedonian massif (V), there are several isolated blocks (Belasica, Ograzden-Maleshevo,
Osogovo, German, etc.), separated by secondary neo-depressions. Kraishtidna zone (VI) includes a
narrow strip of territory of the Republic of Macedonia along the border with Bulgaria, stretching from the
south to Berovo up to Delchevo on the north, where it expands to the north of Bulgaria. The wider area
of the project site belongs to the east (sub-zone) by Vardar tectonic zone, near the border with the
Serbian-Macedonian massif.
The wider area of the project site belongs to the east (sub-zone) of the Vardar tectonic zone, near the
border with the Serbian-Macedonian massif.
Figure 4-7 - Tectonic regions in Macedonia

Serbian-Macedonian massif

Vardar Zone

Project region

Source: Tectonics in Macedonia, 1997 [Ref. 22]
Vardar tectonic zone is the most important tectonic unit in Macedonia, its width is from 60 to 80
kilometres in east – west direction. Its internal structure includes different formations of magma,
metamorphic and sediment complexes, and the morphology of the shapes in this area clearly differs
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from other zones in the Country. According to the theory of the tectonic plains, this zone is of a
subduction type and eastward undergoes the Serb-Macedonian Massif.
Serb- Macedonian Massif is an internal segment of the Alpine zone in the Balkans. It divides two Alpine
segments - Dinarids-Helinids from the west side and eastside of the Carpathians Balkanides. The same
stretches from the Danube in the north and Aegean Sea to the south. Its width ranged from 60
kilometres to 80 kilometres.
Seismic features
In the wider region of the project three seismic zones are allocated:
√ Vardar seismic zone. It extends along the valley of the Vardar River and it covers epicenter areas of
Serbia, Macedonia and Greece and is related to tectonic unit of the Vardar Zone (part of DinaridsHelenids).
√ Struma seismic zone. It is related to the area Ograzden-Chalkida (much of Serbian-Macedonian
massif and part of Kraishtid zone of Carpatho-Balkanides). This seismic zone includes epicentre areas
of Serbia, Macedonia, Bulgaria and Greece. Struma River valley mostly stretches along the eastern
edge of the zone.
√ Drim seismic zone. It includes epicentre areas of Serbia, Republic of Macedonia, Albania and Greece.
Stretching along the River Drim including two major tributaries - White Drim and Black Drim.
On the basis of the foregoing, it can be concluded that the project area belongs to Valandovo epicentre
area in the east of the Vardar seismic zone, near its borders with Struma seismic zone. This is the
epicentre area of one of the most seismically active regions in Macedonia (61 earthquakes of magnitude
≥ 4.0 in 1901) and it registered the strongest earthquakes in the wider region, with intensity of
earthquakes of 9 degrees according to the seismic skale MCS7) (figure below).
Figure 4-8 - Seismic map of the Republic of Macedonia

7

MCS seismic scale, a scale used to measure the intensity of an earthquake. It measured the effects of the quake. Scale to quantify the effects
of the earthquake on the earth's surface, people, objects of nature, and structures made by the man on a scale of 1 (not remarked) to 12 (total
destruction).
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According to available historical data, the strongest earthquake in the epicentral area Valandovo was
registered in 1931, with an estimated magnitude of 6.7 degrees according to the Richter8) scale, that
is, the intensity of 9 to 10 degrees according to MCS9) scale. It is thought that this earthquake has a
return period of occurrence of about 500 years, so in the near future - during the exploitation of the
mining complex of 15 years, there is an extremely low probability of occurrence of such a strong
earthquake. Earthquakes with an intensity of 6 to 7 degrees and 7 to 8 degrees on the MCS scale
would have a return period of 100 years, that is, 200 years, respectively.
4.1.5 Characteristics of Soils
The predominant soil type in the wider scope of the proposed mining area complex are the cimete
forest soils. In addition, on small areas are met elements of colluvial soils and lithosols. Cimete soils
(chromic cambisol) created under ksero-thermophilic oak vegetation. Cimete soils on the location of
the mining complex are young and undeveloped, a great deal and heavily eroded. The colluvial
(diluvial) soils are formed as a result of erosion and transport of the parent substrate and a
sedimentation at the foot. They meet in the flattened part of dry galleys. Lithosoils (stonemasons) are
young, undeveloped soils with unfit skeletal features. On the area of mine complex they are
represented by very small spots.
Besides soils within the scope of the mine complex in the area around the access road to it, alluvial
soils are met that are completely modified agricultural activities (anthroposols).
Preliminary analysis shows that the scope of the proposed location of the mine complex is developed
by degraded soils that do not have significant economic value.
4.1.6 Air quality in the project area
The immediate location of the proposed project extends in a rural, sparsely populated area. In terms
of pressures on the quality of ambient air economy in the Municipality Valandovo is mostly
represented by the easy and non-polluting industry. In the Municipality 800 legal subjects10) are
registered among which dominates the trade. Wholesale and retail trade and agriculture, a gas station
and several smaller plants. On the territory of the municipalities there are no large industrial facilities
from heavy industry, any significant combustion plants. A few kilometers east of the city Valandovo
are found several objects of exploitation of minerals (quarries) and municipal landfill for municipal
waste, which does not meet sanitary conditions. For heating households generally use a timber.
With regard to that, and the fact that for the area under the influence of the project data does not exist
from the measurements of certain air pollutants (nearest automatic measuring station of State
monitoring network for monitoring ambient air quality is located in the municipality Kavadarci), it can
be assumed that the ambient air is with undisturbed quality and high absorption capacity, first of all,
for the character of the district and distance from the main air pollutants - large human settlements,
significant agro - industries and the main transport infrastructure in the region. In winter probable

8

Richter magnitude scale (Charles F. Richter, USA, 1935) is based on the logarithm of the Decade parameters of earthquake
waves. This scale range 9 degrees to apply for local and nearby earthquakes.
9

MCS scale seismic scale is used to measure the intensity of an earthquake. It measured the effects of the quake. Scale to
quantify the effects of the earthquake on the earth's surface, people, objects of nature and man-made structures on a scale of 1
(imperceptibly) to 12 (complete destruction).
10

Source: Local Action Plan for Environment; Valandovo; 2009
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occurrence of violation of air quality as a result the meteorological conditions and households
individual heating.
4.1.7 Surface Water Hydrology
Hydrographic context
From the Hydrographic point of view, in a wider context, the project region belongs to the river basin
of the River Anska, which over the River Vardar belongs to the Aegean basin. Immediate coverage of
the location of the proposed mine complex belongs to the area in the River Kazandolska. The River
Kazandolska is a left tributary of the River Anska, which still represents the dominant flow in
Valandovo’s Field. It is formed of several nameless streams, gullies in the hill landscape around the
village Kazandol on its north-western side. After all its flow, the empties into the RIver Kazandolska,
the River Anska is flowing in the direction of south-east to north-west. The total length of the River
Kazandolska is 3.6 kilometers, and the total of its catchment area to the emting into Anska River, is
3,3 km2. The basin is characterized by an irregular fan like shape. The scope of the basin is
surrounded by watershed passing by hilly and mountainous terrain with altitudes between 300 and
410 meters. In the immediate surroundings of the River Kazandolska are similar in size water
courses, which are also empting into the River Anska having dominant direction of flow to the north.
Only the south side of the basin of the Rriver Kazandolska bordering stream which flows to the south
and empties into the River Vardar – the River Gabroshka, which constitutes a tributary of the River
Vardar. The flow of the River Kazandolska mainly depends on the amount of precipitations ,the
surface of the basin, hydraulic gradient, coverage on the field with modern quarter loose sediments,
forestation of the terrain, the total yield of sources in catchment area and other factors. In certain
periods of the year the river has noisy character, especially in the period from March to April, when a
maximum flow is registered. In a significant period during the year, usually during the dry summer
periods, the riverbed of the River Kazandolska is gullies.
Hydrological features
In the river basin of the River Kazandolska hydrological measurements are not currently performed.
Assessment hydrological parameters of the water flow for the project to establish the proposed mine
complex is made on the basis of existing data from the Hydro meteorological Service (HMS) of
Macedonia, and conducted tailor hydrological analysis for the process of technical - technological
design complex [Ref. 16].
(I) Potential evapotranspiration
Table 4-3 - Monthly and annual amounts of potential evapotranspiration and monthly
precipitation
Parameter
PE* (mm)
RR (mm)
T (0C)

I
1,5
43,8
1,1

II
7,1
49,5
3,4

III
21,8
47,2
8,7

IV
49,7
36,1
11,8

V
90,4
53,1
16,6

VI
121,8
39,7
20,6

VII
142,4
36,3
23,0

VIII
130,8
22,8
22,6

IX
85,7
33,2
18,4

X
48,8
49,5
12,9

XI
21,3
64,4
7,8

XII
5,7
45,0
3,0

year
727,0
520,4
12,3

* Potential evapotranspiration
** Average amount of precipitation
Source: Hydrology of the River Kazandolska for the mine complex Kazandol; Joseph Milevsky,
December 2014 [Ref. 16]
Accordingly, the annual amount of evapotranspiration in the project area amounted to 727,0 mm,
while the average annual amount of precipitation is 520,4 mm.
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During the year, allocated by months, the largest monthly evaporation occurs during July with 142,4
mm and during the month of August with 130,8 mm. The lowest monthly evapotranspiration potential
is in the January (1,5 mm) and during December (5,7 mm). On the other hand, in July, the average
monthly amount of precipitation is 36,3 mm, while in August the rate is 22,8 mm.
According to the data of the potential evapotrnspiration, the summer months are significantly deficient
with respect to moisture, and it is an indicator that the water flows in the wider geographic area are
minimal, and at the smaller it comes to drying.
(ii)

Water balance of surface water in the basin of the River Kazandolska
Table 4-4 - Calculation of water balance

Parameter

I

II

III

IV

V

VI

VII

VIII

IX

X

XI

XII

P*
Pe**

45,1
21,6

46,8
22,5

47,3
22,9

48,4
23,2

59,7
27,8

43,1
20,7

34,2
15,7

31,6
14,1

41,5
19,8

61,5
28,5

76,7
33,3

66,7
30,3

Q-year
(m3/s)
603
280

* Rainfalls
** Effective rainfalls
Source: Hydrology of the River Kazandolska for the mine complex Kazandol; Joseph Milevsky,
December 2014 [Ref. 16]
The flow of surface runoff in the basin of the River Kazandolska, established with the territory covered
by the location of the proposed mine complex, with the elevation above sea level of 110 meters
(profile location of processing complex), amounts to 21,8 lit / sec11), module M = 8,9 lit / sec / km2.
(iii)

The characteristic values of the flow of the river Kazandolska, profile - processing
complex (elevation 110 MNM)

The characteristic values of the flow of the River Kazandolska to the specified profile - processing
complex at an altitude of 110 meters are given in the following table.

Typical flows of water in the River of Kazandolska, Profile - processing complex
(period 1961-2005)
Table 4-5 -

Параметар
Qmin

I
1
23

II

III

IV

V

VI

VII

VIII

IX

X

XI

2
31

3
35

5
38

4
31

1
19

1
9

0
6

0
5

1
8

1
14

XII

(lit/sec)
0

23
20
Qср
858
2,280
504
357
726
450
474
303
98
254
357
498
2,280
Qmax
Source: Hydrology of the River Kazandolska for the needs of the mining complex Kazandol; Joseph Milevski,
December 2014 [Ref. 15]

Accordingly, the average water flow in the River Kazandolska is 20 lit / sec.
The average monthly flows of water flow is greatest in the spring and autumn months, while during the summer
the flows are low (between 5 and 10 lit / sec), the average level for the analyzed period of 45 years. In drought

11

The flow of surface runoff is calculated according to the formula: Q = ΣPex * F / 31,5 * 106 lit / sec
Q – flow of surface runoff in lit/sec
ΣPе – annual quantity of effective rain in mm
F – surface of the basin in m2*106
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years in this period, monthly minimum flows of the River Kazandolska is 0 lit / sec, that is, registered ordinary
drying bed occurrence.

4.1.8 Environmental Noise
In the absence of a developed state monitoring network, for the wider area of the subject area there
aren’t any data from measurements of noise levels in the environment. Consequently, there is no
developed strategic map of noise assessment fixed noise exposure from various sources in the wider
project area, nor the immediate scope of the location of the proposed mining complex.
Given the nature of the project area and the current forms of land use and use of space in the vicinity of
the project site, the area can be categorized as an area of third degree of protection against noise.
The main sources of noise in the environment in the area are agricultural and livestock activities in the
wider environment of the project site, with greater intensity in Valandovsko Pole and around the village
Kazandol, and traffic takes place on local road network.
For the purposes of this environment impact assessment, in order to get general idea of ambient noise
level in the environment are implemented, indicative measurement of certain sites in the scope of the
proposed location mining complex and its immediate surroundings. The disposition of the points where
measurements are performed are presented in the following figure, and the results of these
measurements are given in the table below.
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Figure 4-9 -

Cartographic diagram of the points of measurements for conducted ambient noise in the area of the location of the proposed mine complex
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Table 4-6 - Results of measuring the level of ambient noise in the area on the location of the
proposed mine complex
Measuring point

Coordinates of measuring point

Ambient noise level

AN1

N=41.29111
E=22.55125
H=151 m
N=41.29192
E=22.55223
H=149 m

27,6 – 30,4 dB
(maximum up to 34,5 dB – because of
traffic on the local road)
31,3 – 33,2 dB

AN3

N=41.29179
E=22.55057
H=146 m

30,9 – 32,8 dB

AN4

N=41.28533
E=22.56256
H=266 m

30,4 – 31,5 dB

AN5

N=41.28064
E=22.57031
H=350 m

33,8 – 35,6 dB,
(with registered peaks to36,2 dB because
of traffic on the local road)

AN6

N=41.27543
E=22.56877
H=437 m

34,7 – 37,5 dB
(with registered peaks to 41,5 dB because
of noise of the population of the village
Kazandol, livestock and machines)

AN2

4.1.9 Land use and landscape
The current forms of land use within the scope of the proposed location mine complex, and its
immediate area to the region of the River Anska is given in cartographic form in the following figure.
For the purposes of this environment impact assessment, an analysis is made on a space covering
about 400 acres, out of which 287.6 acres are directly within the scope of the location of the mine
complex where direct modification of the current way of using the land is expected, and the
remaining area is off-site, to the territory of the River Anska in Valandovo’s Field, where indirect
impact on land use is possible.
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Figure 4-10 - Cartographic presentation of current forms of land use in the project area

The immediate area of the proposed mine complex, ie the scope of the same – the area directly affected
is fully forested land, where dominate bush like shrubs and degraded forests. Its area is about 72% of
total analyzed surface. Within this forest land there is almost no forests. The vegetation is mainly
represented by bush like shrubs from useless bushes without any forestry, economic value or highly
degraded bushy-woody shrubs of oak Quercus
and white hornbeam. Better preserved forest shrubs develop only in the gullies
steep sides where the anthropogenic influence - mainly cut by the locals – was less emphasized. Small,
fragmented and highly degraded woods with oak and white hornbeam
can be found only in gullies with steep slopes. Within the forest land are also met grasslands
represented by small fragments of hill pastures. This land used for grazing goods, especially sheep in
winter. In the scope of the location of the proposed mine complex there is no active agricultural land.
Land surfaces where once were performed agricultural activities are abandoned and not processed areas under semi-natural vegetation (18 acres), which currently are degraded in a landfill for agricultural
waste.
The agricultural land in the area of interest is present in a small percentage (8% of the total analyzed
surface) and is unique in the field through which passes the access road tomine complex - area of
indirect impacts. It is presented with agricultural surfaces on wkich are grown vegetables and less grain,
and vineyards.
In the area of interest have not been identified wet lands or are only peripheral - near the River Anska.
Seasonal, such habitats are represented by streams, fluctuating water flows. Display of forms of land
use and participation of each of them in total analyzed surface is given in the table and graph below.
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Table 4-7- Table of current forms of land use in the project Area
Category of land use
Space in (hectare) %
157,35
39,4
Forests
126,77
31,7
Bushes
57,51
14,4
Pastures
2,80
0,7
Rivers and wet land
33,21
8,3
Agricultural land
18,34
4,6
Semi-natural vegetation land
0,9
Significantly changed anthropogenic 3,66
land
399,64
100,0
Total
Figure 4-11 - Participation of special categories of land use in the project area

4.1.10 Landscape
Two types of landscape is typical for the area of the planned establishment of the proposed mine
complex and its immediate surrounding:
-

Mediterranean area and shrubbery pseudomaceae and

-

Valley agricultural landscape.
Land of sub-Mediterranean shrubbery and pseudo-maceae

This type of landscape is characteristic for the end southeastern part of Macedonia (Figure
below). It covers parts along the River Vardar from Demir Kapija to the south -including the
slopes of the low part of Marjanska Mountain, eastern slopes of Mt.Kozuf – the lowest parts to
Gevgelija, the slopes of Serta (Konechka mountain), and Plaush and Belasica to Valandovo
valley, almost completely covers the hills belonging to Pogana’s massifs (where is located and
the area of interest for this project) and Boska, and lower parts of Kara Balija and Dub, then parts
of the Strumica Valley (along the brim to Plaush and a small part of Belasica - the western most
part thereof), and all Dojran Valley (that what is not agricultural land). The spread of the area
overlaps with the area in which the impact of the Mediterranean climate is the strongest.
Figure 4-12 - Distribution of the landscape and Mediterranean shrubbery pseudo-maceae in the
wider region of the project area
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From the structural point of view, the area with Mediterranean shrubs is characterized by the
greatest representation of degraded bushes contents which are largely fragmented, both at
larger level of ratio as on the level of the whole range in Macedonia (the photo above -Dojran
and Strumica’s part of the areal is separated from the larger-Demirkapija –Gevelija’s section).
Only in gullies with steep ravines harder to reach, and especially the slopes exposure on the
northern side, better preserved contents of trees with features of a forests are available. Across
the eastern Mediterranean these forest-shrubbery vegetation formations are called pseudomaceae. In these contents dominate the White hornbeam (Carpinus orientalis) and kermes
oak(Quercus pubescens and Q. virgiliana), while kermes- (Quercus coccifera) is subdominant.
Pseudo-maceae consists the matrix of the landscape. Through it are scattered small or large
areas of grassland vegetation - hill pastures that distinct plant communities Diantho-Cistetum
incanae and Tunico-Trisetetum myrinathi. Despite various grass land species in these
grasslands is typical presence of Mediterranean species semi-shrubbery Cistus incanus.
This structure provides not only high functional value of the landscape in terms of biodiversity,
but only in terms of distribution of larger animals. However coverage of ground vegetation
provides a significant role in the area of prevention from erosion and water retention, especially
by torrential rains.
The area which is entirely dominated by degraded contents kermes and oak-hornbeam
shrubbery does not have significant landscape (visual) values.
Valley agricultural landscape
The agricultural landscape is not typical for the scope of the mine complex - area under the direct
influence of the project - because the immediate project site on its northern border only touches
the line of this type area, which is characteristic for the Valandovo’s Pole - part of the territory
under the indirect influence of the project. Farming near the mining complex is intense which
93
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
means that landscape matrix is almost entirely represented by agricultural land. Small patches of
natural vegetation, hedges and similar natural habitats almost gone, so this area will significant
functional value of biodiversity, nor for other ecosystem processes. Intensive farming contributes
to very low or almost no visual values for this type of landscape.

4.2 Natural Environment
4.2.1 Habitats, biodiversity and environmental resources

The area of the proposal mine complex belongs to the sub-Mediterranean (modified
Mediterranean) area (Filipovski and others. 1996) or the biome of sub-Mediterranean Balkan’s
Forests (Matvejev 1995). On the area of the mine complex are developed typical forest
communities of sub-Mediterranean area, dominated by kermes, oak and oak eastern
hornbeam (Coccifero-Carpinetum orientalis and Querco-Carpinetum orientalis). These forest
communities are varying in degrees of degradation and do not have high biological value. The
oak-gaber’s forests are slightly better preserved in places, building good forest communities.
In addition, in gulleys develop plane tree belts (Juglando-Platanetum orientalis) that are highly
degraded, similar to the previous dominant forest communities. The degradation of forest
communities in the area allows development to other grass and shrubby communities such as
Tunico-Trisetetum myrianthi and Diantho-Cistetum incani. These two communities are specific
to the southern parts of Macedonia, especially the area south of Demir Kapija.
The analysis of the biodiversity of the area of the mine complex is shown through the
description of the habitat (habitat, habitats). The covered habitat that will be directly affected,
and habitats that are expected and potentially indirectly influenced - to the area of the River
Anska (Figure below).
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Figure 4-13 - Map of habitats in the area affected by the project
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4.2.1.1 Pseudomaceae and Garriga
Community of the kermes oak (Quercus coccifera) in the project area is represented by Plant Association
Coccifero-Carpinetum orientalis Oberd. 1948 emend. Ht. 1954. This climate community in the Republic of
Macedonia extends to Demir Kapija, which is north boundary of this area. It appears on all steep and
rocky terrain of the plain at - 57 m asl to about 400 m asl.
Animal species that are found within the community Coccifero-Carpinetum orientalis is typical and
common in the entire area of sub-Mediterranean (modified Mediterranean) area. During the field
inspections for the purposes of this assessment impact on the environment in the wider project area and
were not observed specific animal species. Below given is an overview of the types of fauna that are
typical for the area.
- Mammals: During the field research were remarked traces of ordinary rabbit (Lepus europeus). It
can be assumed that there are occasionally encountered other species such as: fox (Vulpes
vulpes), wolf (Canis lupus), wild boar (Sus scrofa),weasel (Mustela nivalis), marten (Martes foina)
etc.
- Birds. In sub-Mediterranean (modified Mediterranean) region we ca meet numerous species of
birds. But in the area of interest were observed fewer common birds such as the blackbird (Turdus
merula), jay (Garrulus glandarius), plain finch (Parus major), common sparrow (Passer
domesticus), raven (Corvus corax), harrier eagle (Buteo buteo), common kestrel (Falco
tinnunculus), plain bird (Oenantheoenanthe), etc.
- Herpetofauna. A similar conclusion applies to herpethofauna - it is small populations of common
species of sub-Mediterranean area: Balkan green lizard(Lacerta trilineata), Greek tortoise (Testudo
graeca), wall lizard (Podarcis erhardii riveti),but you can expect some other species. From
amphibians can be expectedthe presence of the green toad (Bufo viridis).
- Invertebrates. Of the invertebrates are met thermophilic species such as Scolopendra cingulata,
Lithobius sp., Scorpio Mesobuthus gibbosus, from butterflies Iphiclides podalirius, Maniola jurtina,
Neohipparchia statilinus, Pontia edusa, Pieris mannii, Aporia crataegi, Colias crocea, Gonepteryx
rhamni, Polyommatus icarus, a by runners (Coleoptera, Carabidae): Pachycarus cyaneus,
Harpalus flavicornis, Ophonus azureus, Carabus coriaceus, etc.

Pseudo- maceae
(EUNIS:
F5.31
pseudomaquis)

Figure

4-14

-

psevdomaceae

Helleno-Balkanic

In the capture of volatile flows in area of
interest, especially in northern slope wing
parties note inhabitant community CocciferoCarpinetum orientalis which are better saved.
These inhabitants dominate the hornbeam
(Carpinus
orientalis)
which
occurs
as
edificatory. Despite Gaber, noticeable is the
presence
of
pubescent
oak(Quercus
pubescens) and kermes (Quercus coccifera).
These are typical of habitats pseudo in which
besides evergreen broadleaf s inhabitant
species is notable presence of deciduous
species(Main difference with Mediterranean
Maki).Besides
community
CocciferoCarpinetum
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orientalis, within the pseudo includes other plant communities, but they are not encountered in the area
of the proposed mine complex.
Eastern Mediterranean Garriga
(EUNIS: F6.21 Eastern kermes oak garrigues, F6.23 Eastern Cistus garrigues)
In addition to capture the rest (south oriented ridges and slopes) community Coccifero-Carpinetum
orientalis is degraded in such inhabitants dominated by evergreen broadleaved species, especially the
kermes. The current dominance over kermes Carpinusorientalis a secondary feature created due to
anthropogenic impact in the last period. People exploit deciduous trees (such as hornbeam , ash, white
oak) due to the increased abundance of evergreen species, especially elimi-, redjuniper (Juniperus
oxycedrus), ostrolisniot asparagus (Asparagus acutifolius), etc.. In the area the interest is not observed
(significantly) the presence of the group (Phyllirea latifolia) otherwise common in degraded inhabitants
community Coccifero-Carpinetum orientalis. In such sostoini floor of the trees is poorly developed and
presented with rare low trees(Mainly kermes, and in some places black clear - Fraxinus ornus and
Polish elm - Ulmus minor). Catoshrub is well developed and it is dominated by oak kermes, along with
other types of shrubbies: Asparagus acutifolius, Ruscus aculeatus, Paliurus spina-christi, Pyrus
amygdaliformis, Cistus incanus,Juniperus oxycedrus, Lonicera etrusca, Rhus coriaria, Ulmus minor,
Coronilla emeroides, Jasminum fruticans, Rubus sanguineus, Rubus sp., Clematis vitalba, Rosa sp.,
etc. Cato trevestiteplants are represented by Ceterach officinarum, Asplenium trichomanes, Asplenium
adiantumnigrum,Tunica sp., Colchicum doerfleri, etc.Despite the dominant nated shibjaci, the area of
interest and develop lowgrmushesti communities Cistus incanus. They belong to the association
Diantho-Cistetum incaniMicevski & Matevski, 1984. According Micevski & Matevski (1984) in this
community meet the following plant species: Cistus incanus, Lupinus angustifolius, Chrysopogon
gryllus,Helianthemum aegyptiacum, Dianthus pinifolius ssp. lilacinus, Euphorbia barrelieri ssp.
thessala,Thymus heterotrichus, Ornithopus compressus, Mycropyrum tenellus var. aristatum, Briza
maxima, Vicia articulata, Anthemis macedonica, Koeleria glaucovirens, Stachys recta, Crupina
crupinastrum, Psilurus incurvus, Scabiosa triniifolia, Leontodon crispus, Festuca callieri, Genista
carinalis, Tragopogonbalcanicus, Fumana procumbens, etc. Despite trevestite grmushestite and plants
in this meet community and individual trees and bushes higher than Pistacia terebinthus,
Juniperusoxycedrus, Quercus coccifera etc.
Figure 4-15 - Eastern Mediterranean Garriga
- Garriga with kermes (Quercus coccifera) - Garriga with Cistus incanus
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4.2.1.2 Riverside woody belts
Ripariski belts plane
Habitats Directive: 92C0 Forests with Platanus orientalis and Liquidambar orientalis (Plantanion
orientalis)
EUNIS: G1.381 Helleno-Balkanic riparian plane
forests
This habitat is widespread out zonal because the
plant community that defines this habitat (JuglandoPlatanetum orientalis Em et Dzhekov 1961)
develops along rivers and streams up to 500 m asl
the sandy, gravely or rocky soil. These belts usually
occasionally flooded during the period of rain. Such
Plane riverside belts are characteristic of the whole
sub-Mediterranean area and in Macedonia develop
and north of Demir Kapija until Badarskata and
Taor ravine.
(Figure 4-16 – Plane riverside belts)
In the area of interest are only vestiges of Plane belts along erosive river sediments. Plain belts are
represented by a small number of trees that do not make a continuous belt or a small forest.
Riparian belts with willows and poplars
This type of habitat is represented by a narrow strip of willows and rare poplars besides the River
Anska. It is developed on sandy alluvial soils. The substrate regularly floods during rain periods.
Biotope is characterized with the constant humidity, lightweight structure and texture of the soil.
Forests belong to the community Salicetum albae-fragilis Issler 1926 and Populetum nigrae-albae
Slavnic (1942) 1952. In the immediate area of interest for this project, this inhabitant is represented
by insignificant surfaces.
Typical tree species in the community Salicetum albae-fragilis areSalix alba accompanied with
Populus nigra, Salix elaeagnos, Sambucus nigra, Viburnum opulus, Cornus sanguinea, Rhamnus
frangula, etc. In some parts, the poplars are prevailing, (Populus nigra, Populus alba), hence the
community resembles the typical poplar community. The most characteristic species in the grass
level are: Poa trivialis, Poa palustris, Carex vulpina, Polygonum lapatifolium, Polygonum
hidropiper,Rumex sanguineum, Veronica anagalis-aquatica, Scirpus lacustris etc. Common
mammals this habitat are: Crocidura suaveolens, Neomys anomalus, Apodemus agrarius and Talpa
europea.
The greatest types of birds use this type of habitat as a place for nesting and hunting rest. In this
habitat can be found the following types of birds ornithofauna - Picus canus,Picus viridis, Streptopelia
turtur, Cuculus canorus, Otus scops, Dendrocopos major, Dendrocoposmedius, Troglodytes
troglodytes, Erithacus rubecula, Luscinia megarhynchos, Cettia cetti,Acrocephalus schoenobaenus,
Sylvia atricapilla, Phylloscopus collybita, Aegithalos caudatus, Paruspalustris, Parus caeruleus,
Parus major, Sitta europea, Remiz pendulinus, Oriolus oriolus, Sturnusvulgaris, Passer
hispaniolensis. This type of habitat is preferred by several species reptiles and amphibians.
Amphibians are often encountered: Lissotriton vulgaris, Bombina variegata, Bufobufo,
Pseudepidalea viridis, Hyla arborea, Rana graeca and Pelophylax ridibundus. From reptiles it is
important to mention the presence of the Eastern Swamp turtle (Mauremys rivulata).
In riparian habitats could be observed several species of butterflies: Maniola jurtina,Apatura ilia,
Polygonia c-album, Leptidea sinapis, Limenitis reducta, Vanessa cardui, V. atalanta,Inachis io,
Colias crocea, Nymphalis antiopa, N. polychloros, Polyommatus icarus, Satyrium spini.
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4.2.1.3

Mountain pastures

Habitats Directive: 6220 Pseudo-steppe with grasses and annuals of the Thero-Brachypodietea
EUNIS: E1.332 Helleno-Balkanic short grass and therophyte communities,
The mountain pastures in the area of the
17 Figure 4—Hilly pastures
project represent secondary Communities
that have emerged from the destruction of
psevdomaceae for use of human or to fire.
The main plant community that mountain
pastures
area
of
interest
TunicoTrisetetummyrianthi Mic. 1972. These
pastures consist of plant species They are
dried in the summer. In This type of habitat
is found various species of birds in terms of
environmental and psevdomaceae Garriga:
Perdixperdix,
Melanocorypha
calandra,
Galerida cristata, Carduelis cannabina and
Miliaria
calandra,
Coturnixcoturnix,
Calandrella brachydactyla , Alauda arvensis,
Anthus campestris, etc
Further, more birds from surrounding habitats use this habitat for hunting and food. Because of the hilly
character the hilly pastures are more suitable habitats for reptiles than amphibians. In this habitat could be
observed only 2 species of amphibians: Bufo bufo and Pseudepidalea viridis. On the other hand, this
habitat is characterized by the greatest diversity and the abundant species of reptiles Group: Lacerta
erhardi, Podarcis taurica, Lacerta viridis, Lacerta trilineata, etc.

4.2.1.4

Agricultural land

Arable land and fields
EUNIS: I1.3 Arable land with unmixed crops grown by low-intensity agricultural methods
Fields in the wider area are represented by grain and industrial crops. Arable land are an important source
of food for birds that feed on various seeds or pedofaunata characteristic for agricultural areas (worms,
insects, larvae). Most commonly encountered are: Melanocorypha calandra, Miliaria calandra, Corvus
cornix, Coloeusmonedula, Pica pica, Passer domesticus, etc. Birds of prey flying very often these areas
looking for small mammals, rabbits or smaller birds (Buteo buteo, Falco tinnunculus). However, we can
say that the biological value of the fields as habitat is low. In fields within the analyzed area encountered
in Valandovo Pole, on the left side of the River Anska.
Vineyards
EUNIS: FB.41 Vineyards (FB.41 Traditional vineyards, FB.42 Intensive vineyards)
Vineyards are characteristic for the central, southern and south-eastern Macedonia. Around project area
vineyards are encountered in Valandovo Pole (site Mera). The vineyards have a higher value in terms of
biodiversity compared to fields because of the presence of many species of birds and mammals.

99
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
Abandoned fields
EUNIS: I1.53 Fallow un-inundated fields with annual and perennial weed communities
In the surrounding of the area of interest, often could be noticed significant areas of abandoned fields near
the River Anska. In recent decades, leaving arable land is common in Macedonia. Regarding the
vegetation, the most important characteristic of this habitat is the degree of dominance of weed and
ruderal plant communities over the grass communities characteristic for the grass habitats. Plant species
that indicate abandoned fields and meadows of the floor of the grass: Cynodon dactilon, Lolium spp.,
Bromus spp., Hordeum vulgare, etc. Andropogon ishemum usually enters the surrounding pastures. The
presence of other grassland species (mostly weeds) as Tribulus terrestris is also characteristic for this
habitat. Often present species of tall grasses are: Arctium lappa, Hyosciamus niger, Datura stramonium,
Cichorium intybus, Xanthium spinosum,Onopordon sp., Cirsium spp. and others. The successive process
is followed by a gradual overgrow surfaces of grassland (annual and perennial) communities, shrubs and
trees. Several bird species are nesting in the bushes (kinds of the spices of Lanius, Luscinia, Sylvia). As
an addition of natural grassland communities represented characteristic mentioned in correlation with
previous biota shrubs species often abandoned overgrow the farmland and define the physiognomy of
these habitats are: Paliurus spinachristi,Rosa spp., Prunus spinosa, etc.
Ruderal vegetation
EUNIS: E5.1 Anthropogenic herb stands (E5.12 Weed communities of recently abandoned urban and
suburban constructions, E5.13 Weed communities of recently abandoned rural constructions, E5.14Weed
communities of recently abandoned extractive industrial sites)
The most important characteristic of habitats with ruderal vegetation is grassy compound dominance
weed and ruderal grassland species typical of places that are subject to intensive human influence (often
trampling, degradation, etc.). Ruderal habitats are found beside the asphalt road to the village Kazandol
as, among other earth roads. Ruderal habitats generally have low value in terms of biodiversity because
diversity is inhabited by a cosmopolitan and / or nitrophilous plant species.
In the southeastern region of the Republic of Macedonia are developing two plant communities found
beside roads, hedges and other habitats with nitrophilous character: Valeriano carinatae-Calepinetum
irregularis de Foucault, 1988 and Geranio lucidi-Cardaminetum hirsutae deFoucault et Frileux, 1983
(Čarni et al. 2003). Both communities appear in early spring and disappear in early summer. It is these
communities to develop and abandoned fields. The Physionomy of the first community is determined
primarily by Calepina irregularia and it develops in deeper soils. More characteristic species are: Galium
aparine, Lamiumpurpureum, Bromus sterilis, Stellaria media, Euphorbia helioscopia, Sisymbrium
orientale, Geraniummolle, Capsella bursa-pastoris, Papaver rhoeas, etc. The second community occurs
on very small surfaces, the shallower soils with pronounced joints near human buildings, and in it
dominate: Cardamine hirsuta, Arabidopsis thaliana, Stellaria media and Veronica arvensis.
Meadows
EUNIS: E2.2 Low and medium altitude hay meadows
Meadows in the wider area encountered in Valandovo Pole, near the River Anska and the irrigation
canals. Depending on the intensity of mowing, the meadows may have specific structure of plant and
animal species that can ever come from the adjacent grassland habitats. Plant community characteristic
of these habitats belongs to the same community listed for wet meadows - Trifolion resupinati Micev.
1964. The meadows are widespread and in the valleys of Macedonia, but large parts of their surfaces are
under threat due to the abandonment of mowing.
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4.2.1.5

Aquatic Ecosystems

Rivers narrower than 5 meters (the River Anska)
EUNIS: C2.32: Metapotamal and hypopotamal streams
Within the wider area of mining complex the River Anska is included. Its riverbed is diversified
and partly channeled, and some of its waters are used for water supply (directly and through
artificial channels). Besides the River Anska willow and poplar belts grow, as described above.
Figure 4-18 - the River Anska, with riverside communities and agricultural areas (satellite image)

Temporary running waters
EUNIS: C2.5 Temporary running waters

Figure 4-19 - Temporary running water
in the scope of the mine complex
The affected waterways within the scope of the
proposed mine complex are occasional water
courses. For during the field research needs the
assessment of environmental impact(December
2014), most of them were water full. In the
watercourses were observed erosive sediment and
other organic. In general, the flow of water is
stable only during the humid time of the year (late
fall and winter and early spring time), while most of
the year these flows have dried riverbed.
Respectively for this reason these flows have no
great significance as aquatic ecosystems.
Amphibian species present in this type of habitat
are: fire frog (Bombina variegata), common toad
(Bufo bufo) and green toad (Pseudepidalea
viridis). Despite these flows were observed with
smaller habitat with reed (Phragmites communis)
and rushes (Typha angustifolia).
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Channels with water
Channels are also a part of the hydrographic network in the area around Anska River. Their
flow is constantly regulated. Despite the economic importance which the channels have to
locals (drainage of excess surface water in the lowlands and control floods), the channels
also have certain value in terms of water biotope. in dry periods, and because drying of wet
meadows with wetland features channels allow the survival of the marsh flora and fauna.
Erosive river deposits with pioneering communities
EUNIS: C3.62: Unvegetated river gravel
banks
Beside the temporary running waters the
scope of the proposed mine complex are
formed wider gravel areas with very rare
pioneering vegetation. Such communities
are regarded as one of succession stages
leading to development of willow or plane
belts. Although such potentially habitats are
important for certain plant and animal
species (birds, riparial insects) in the area
of interest are not registered significant
species.
Figure 4-20 - erosive river sediments periodically
flow in the range of mining complex

4.2.2 Evaluation of biodiversity
The area of the proposed mine complex is characterized by the presence of thermophilic communities and
species in Macedonia are characteristic for the sub-Mediterranean area (Mainly on the south of the site
Demir Kapija). These species are common in sub-Mediterranean area or wider in Macedonia. Despite
thermophilic species are also found here widespread species which don’t have any conservation
significance.
From the description of the natural environment we can conclude that in the field of mine complex
encountered a small number of plant communities and communities that have broader dissemination in
the sub-Mediterranean area and / or other places are better preserved. Habitats with the plane (plane
tree, Platanus orientalis) is a priority habitat under the European Habitats Directive (* 92C0 Forests with
Platanus orientalis and Liquidambar orientalis (Plantanion orientalis). Unsignificant fragments that are
reminiscent of this habitat were registered in the area of interest. However, they do not concern the
protection as such habitats, far better developed and on larger space of land, are developed beside bigger
Rivers and streams in gulleys in the Vardar basin, south of the town Veles.
As for the flora, in the area of interest are not met kinds of international or national interest. As more
important can be distinguished (sub) Mediterranean species which, as stated, are common the subMediterranean area, on the south of Demir Kapija. Such are Cistus incanus, Pistacia terebinthus, Platanus
orientalis, Jasminum fruticans, Asparagus acutifolius, Lupinus angustifolius, Helianthemum aegyptiacum,
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Dianthus pinifolius ssp. lilacinus,Euphorbia barrelieri ssp. thessala, Thymus heterotrichus, Ornithopus
compressus, Mycropyrum tenellus var. aristatum, Briza maxima, Vicia articulata, Anthemis macedonica.
Balkan endemics represent: Colchicum doerfleri, Anthemic macedonica, Tragopogon balcanicus.
In regard to the fauna, like the flora and are not found particularly important speciesconservation (Table
below). The exception is the Greek tortoise (Testudo graeca) which is a vulnerable species (VU)
according to the Global Red List of IUCN. A certain attention is attracted and rest types of reptiles and
amphibians that are included in the lists of the Directive on Habitats of the European Union and the Berne
Convention: Bombina variegata, Pseudepidalea viridis, Podarciserhardii, Lacerta viridis, L. trilineata, and
Mauremys rivulata. It should be noted that in Annex I EU Directive on Birds is not encountered any kind of
bird from the area of interest.
Table 4-8 - Evaluation of the fauna in the project area, according to international criteria
European
Global Red
Species
Group
Habitats
Berne
List of IUCN
Directive
Convention
II, IV
II
LC
amphibian
Bombina variegata
LC
amphibian
Bufo bufo
IV
II
LC
amphibian
Pseudepidalea viridis
IV
LC
amphibian
Hyla arborea
LC
amphibian
Lissotriton vulgaris
IV
LC
amphibian
Rana graeca
V
LC
amphibian
Pelophylax ridibundus
II, IV
II
VU
reptiles
Testudo graeca
IV
II
LC
reptiles
Podarcis erhardii
II, IV
II
reptiles
Mauremys rivulata
IV
II
reptiles
Lacerta viridis
IV
II
LC
reptiles
Lacerta trilineata
II,
IV
II
LC
mammals
Canis lupus
III
LC
mammals
Mustela nivalis
III
LC
mammals
Martes foina
Besides these species, certain, but low conservation significance and some thermophilic invertebrate
species, which as in previous cases, are common in sub-Mediterranean area in Macedonia: Pachycarus
cyaneus, Mesobuthus gibbosus and Scolopendra cingulata.

4.2.3 Natural Heritage and Protected Areas
In the area of the scope of the proposed mine complex are not met protected areas of natural heritage,
neither areas of ecological network EMERALD12). Furthermore, in the vicinity of the project area there are
not important areas for plants (Important Plant Area (s) - IPAs), significant areas for birds (Important Bird
Area (s) - IBAs), nor priority areas for butterflies (Priority Butterfly Area (s) - PBAs).
In the wider area, on a considerable distance from the project site location are the proposed areas for
protection: Churchulum, Nikolic, the River Kovanska, the River Sermeninska , Aeolian sands of Vardar. In
these listed areas are met better developed (Representative) habitats of the pseudomaceae, garriga,
plane belts and woods, sandy habitats, etc. Furthermore, in the broader area, in the region of south12

Emerald Network has been developed under the Bern Convention on the Protection of European wildlife and natural habitats
and are formally considered as a preparation for the implementation of the EU Directive on habitats. Emerald Network is based on
the same principles as the EU ecological network NATURA 2000 and represents its continuation is non-EU countries.
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eastern Macedonia are the Emerald areas Churchulum-Paljurci and Belasica, and the significant area for
plants - IPA Bogdantsi-Churchulum. Due to the distance from the location of the proposed mine complex,
the aforementioned areas of interest for the conservation of the natural Heritage will not be affected by the
planned project activity (Figure below).
Figure 4-21 - Map of protected areas and areas proposed for protection in the wider project area
regarding the location of the proposed mine complex Kazandol

Source: Brajanoska et al. (2009); Melovski et al. (2010); Velevski et al. (2010); Project UNDP, MEPP,
Macedonian
Ecological
Society
(2011)
[Ref.
30]
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5 Description of the existing socio-economic conditions
5.1 Administrative organization
The project will be implemented in the territory of the Municipality of Valandovo (Figure below). The
municipality Valandovo is located in southeastern Macedonia, an area of 331,4 km2. municipality
bordered by six municipalities: on the west Gevgelija and Demir Kapija, on the east Dojran and Strumica,
on the north Konche and on the south with Bogdanci.
Figure 5-1 - Administrative organization of the project area

5.2 Population and settlements
The location of the proposed mine complex is located in the scope of the project on a relative distance of
about 4 km from the town Valandovo, in the southern direction.
The municipality Valandovo has a total population of 11.890 inhabitants, out of which about 6,000 live in
town Valandovo. The basic demographic data for the population of the municipality are given in the
following tables.
Table 5-1 - Demographic data for the municipality Valandovo
Population
Households
Dwellings
Total
Men
women
11.890
6.139(51,6%)
5.751 (48,4%)
3.545
4.050
Source: Census of Population, Households and Dwellings in the Republic of Macedonia, 2002; Final data,
May 2005
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Table 5-2 - Age structure of the population in the municipality of Valandovo
Category by age (years)
%
0-14
18.9%
15-65
70.1%
65 and over
11.0%
Source: Census of Population, Households and Dwellings in the Republic of Macedonia, 2002; Final data,
May 2005

On the territory of the municipality Valandovo there is a total of 29 settlements.
In the vicinity of the project, on a relative distance of less than 1 km in the southeast direction of an
altitude of about 380 m is located the settlement Kazandol (147 inhabitants13). In the wider area, in a
radius of 5 kilometers (Figure below):
-

the settlement Chestovo is located to the northeast (migrated - without inhabitants6), on a relative
distance of about 2,3 km.

-

the settlement Dedeli is located to the east (220 inhabitants6), on a relative distance of about 3,2
km.

-

the settlement Furka is located to the southeast (480 inhabitants6), on a relative distance of about
5 km.

-

the settlement Brajkovci is located to the northwest (437inhabitants6) and Balinci (328 inhabitants6)
on a relative distance of about 4 km, and 4,5 km, respectively.

The population presented above shows that the settlements around proposed mine complex have
relatively small populations. Figures and analysis of census show that the population of rural
settlements near the project is decreasing and aging, as young people leave these areas in search of
better economic opportunities elsewhere. As a result, the age structure within the rural areas in the
project region becomes clearly older.

13

Source: Municipality Valandovo - Environmental Local Action Plan; 2009 (note .: data refer to 2002)
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Figure 5-2 – Survey of the location of the proposed mine complex regarding the settlements in the
project area
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5.3 Socio-economic basis
National context
According to the last census of 2002, Macedonia has a population of 2,022,547 inhabitants, and there
is an assessment that in 2013 the number is 2.065.76914). Its economy could be characterized as a
small one and open economy with average income. Macedonian gross domestic product (GDP) in
2013 amounted to a total of about 8124 million or about 3.930 Euros per capita (at current exchange
rates), which is one of the lowest in Europe. Activities that contribute the most to the GDP (201315)
are: wholesale and retail sale, repair of motor vehicles and motorcycles, transportation and storage,
accommodation and food service activities with 18.2% of GDP and the industry (mining and quarrying,
processing industry, supply of electricity, gas, steam and air conditioning, etc.) with 15.7% of the GDP.
Macedonia has a high unemployment rate, which in 2011 was 27.9%16. Low national income and high
unemployment look for new economic investment. The greatest part of the existing and future
economic investments is in the field of industry or production.
Local context
The most developed industry in Valandovo municipality is the agriculture. The population mainly is
engaged in the production of vegetables and field crops. Widely the vine and fruit are represented,
especially growing specific cultures of this region such as pomegranate, fig and Japanese apple. In
general, the dominant crops are: tomatoes, peppers, cucumbers, cabbage, onions, melons and
watermelons.
In the municipality successfully operate the wineries and grapes processing and semi processed
products plants. Additionally there are plants growing early produced vegetables products, with an
emphasis on tomatoes, as well as plants for canned fruit and vegetables.
Livestock is widely present in rural areas in the form of individual livestock breeding. The poultry
industry is developed in a form of production of broilers and edible eggs.
Sectoral structure of the local economy in the municipality Valandovo is given in the following table:
Table 5-3 - Sectoral structure of the local economy in the municipality Valandovo (registered entities)
Agriculture

Fishing

Mining

Processing
industry

238

0

0

55

Eclectic
energy,
gas
and
water
supply
2

Construction

2

Source: Municipality Valandovo - Environmental Local Action Plan; 2009 (note .: data refer to 2002)

14

Source: National Statistical Office (www.stat.gov.mk)

15

Source: National Statistical Office (www.stat.gov.mk)

16

Source: National Statistical Office (www.stat.gov.mk)
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5.4

Public services

5.4.1

Education

Macedonia has an overall system of education. It encompasses all levels of education elementary, high and university, comprising undergraduate and graduate studies. The education
system in Macedonia, as elsewhere in Europe consists of general and vocational education. Primary
schools are generally schools of general education. The level of secondary education, high schools
are schools of general education, while others include professional education courses, as well as
higher education. Primary and secondary education is compulsory and free of charge. Students for the
higher education and graduate studies pay a fee, while postgraduate courses are paid in full by the
students. Macedonia has an extensive network of educational institutions at all levels. With a
population of just more than 2 million, Macedonia has about 990 schools of primary education lasting
nine years and enrolled more than 200,000 students. In the secondary schools, lasting 3 or 4 years
are enrolled about 100,000 students in 114 schools across the Country and more than 60,000
students are enrolled in 112 higher education institutions (universities and institutes).
The population structure according to gender, literacy and educational structure in the municipality
Valandovo are presented in the following tables:
Table 5-4 - Composition of the population in the municipality Valandovo, at the age over 10 years,
gender and literacy
Total
Men
Literate
Illiterate
Literate
Illiterate
10293
254
5385
75
97,6%
2,4%
98,6%
1,4%
Source: National Statistical Office (www.stat.gov.mk)

Women
Literate
4908
96,5%

Illiterate
179
3,5%

Table 5-5 - Educational structure of the population in the municipality Valandovo over the age of 15
Ongoing

Uneducated

Incomplete
education

Elementary
education

Secondary
education

College
education

Higher
education

4
/

313
3,2%

2495
25,9%

2859
29,7%

3416
35,4%

235
2,4%

314
3,2%

Masters
and
PhD
1+3
/

Source: National Statistical Office (www.stat.gov.mk)
According to the data, about 97.6% of the population of the municipality is literate. A very low is the
percentage of the population (3.2%) who have completed higher education, while only 35.4% of the
population have completed secondary education. A very high percentage of the population has
incomplete primary education (25.9%).The education system in Valandovo is represented by two
primary schools (in Valandovo and in the village Josifovo) and one high school in Valandovo.

5.4.2

Healthcare

The healthcare system consists of three segments: primary, secondary and tertiary health care. The
primary health care in Macedonia is provided through a network of private and public health care: walk
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in clinics and health centers. The system of primary health care includes preventive, promotional and
curative services through different profiles of health workers and allied professionals: doctors,
specialists in general practice dentists and paediatricians, specialists in school medicine,
gynecologists and specialists in occupational medicine. The secondary health care is provided through
a system of specialist advisory services, general and specialist hospitals, offices and institutes. The
tertiary health care is practiced in clinical hospitals and the University Clinical Centre in Skopje. These
two levels are responsible for providing preventive, curative and rehabilitation health services by
various specialists and subspecialists. Macedonia has a comprehensive system of health care,
geographical and financial access, control of communicable disease and almost complete national
vaccine coverage.
The health care system is mainly financed by compulsory health insurance, which creates
opportunities for all citizens to have health insurance. Compulsory health insurance is financed by
means of deductions from the salary, designed for health insurance, the amount of which is
determined by the National Assembly. Furthermore, Macedonia's state budget provides funds to cover
health costs insurance for those citizens who are not eligible for health insurance under which any of
the above reasons, including groups such as children under the age of 18 (and 26 if they are
studying); pregnant women, nursing mothers; People older than 65 years, etc.
Within the municipality Valandovo, the health care is organized through the state and private health
institutions. The main health institution is the municipality's health home in Valandovo, which is located
at the average distance of 3 to 6 kilometers from other settlements in the municipality and has the
capacity to serve approximately 20,000 residents. The availability of health service is 24 hours. There
are Healthcare clinics in the settlements Josifovo and Chalakli.

5.4.3

Infrastructure
Road Infrastructure

In a broader context, through the existing local road network in the municipality Valandovo regional
roads R-110 (Valandovo - Udovo) and R-116 (Valandovo - Marvinci), the project area is characterized
by good communication links and access to the highway road network - the main road M-1 (highway
E-75 Serbia - Macedonia - Greece) and railroad Skopje - Gevgelija - Greece.
The network of regional roads in the municipality has a length of 46.5 kilometers and the total length of
local roads is 74.3 kilometers.
The road infrastructure in the immediate vicinity of the project site is poorly developed. Consequently,
the intensity of road traffic is low. The only categorized road in the area is the local road Valandovo Kazandol, located on the east side of the location of the project. Within the scope of the site there is a
network of uncategorized (dirt) roads built for the main geological research for the proposed mine
complex, and access road for maintenance and control for below mentioned transmission line
infrastructure.
Energy infrastructure
Consumers in the municipality Valandovo are supplied with electricity through the substation
"Valandovo" 110/35/10 kV, owned by Macedonian transmission System Operator (MEPSO), which
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electro - energy system of the Republic of Macedonia is connected through two lines of voltage level
of 110 kV, Dubrovo - Strumica and Strumica- Valandovo. The total length of the power lines on the
territory of the municipality of Valandovo is about 60 kilometers. With over 4,000 connections to the
distribution network it provides 100% coverage of the population.
In the immediate vicinity of the location of the proposed mine complex, along its eastern side, two 110
kV transmission lines are located, as follows: (1) 110 kV line SS 20 / 110kV ERS Bogdanci - SS 110 /
35kV Valandovo and (2) 110 kV line SS 110/35 (20) kV Valandovo - SS 35/10 (20) kV Dojran.
Water supply infrastructure
For the purposes of water supply in the municipality, local operational water supply systems for the
town Valandovo with the settlements Rabrovo Chalakli and Dedeli, as well as special systems for the
rural areas - Pirava; Josifovo and Udovo; Kalkovo;Brajkovci; Balinci; Marvinci; Grchishte; Sobri;
Bashibos and Kochuli; and Kazandol.

5.5 Archaeological Heritage
In the immediate surroundings of the location of the proposed mine complex any archaeological sites
or other protected cultural heritage has not been recorded, which would be directly affected by the
construction and operation of the same.
In the wider project area, on the territory of the municipality Valandovo, there are several
archaeological sites, including the site of Isar Marvinci ("Isar-Calais"), which is of the greatest
importance, the largest and the highest level of exploration. This site is located near the village of
Marvinci, about 7 kilometers southwest from Valandovo and the relative distance of about 7 kilometers
to the west of the location of the proposed mine complex near the highway Skopje - Gevgelija, on the
left side of the River Vardar. In this area in the ancient times a settlement existed and on its remaining,
thanks to favorable conditions and the position in the Vardar’s Valley, later on an ancient settlement
from Hellenistic time developed, which gradually grew into an important economic, transport and
cultural center area, in the ancient times called Amphaxitis.
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6 Environmental Impacts
The manufacture of copper by exploitation of raw minerals, as well as any other method for use of
natural wealth and resources, creates different types of environmental impact. Some of these types of
impacts are reversible and feedback, while the others are irreversible and cause permanent changes
in the environment. This is especially true for projects like this to establish the proposed mine complex
on the site Kazandol, where permanent physical changes in the scope of its location are expected.
In the long term context, all of the industry for the production of copper is minimizing and most
practical of the environmental impact as much as possible, and taking into account the objective
limitations of financial and technological nature. By finding out and application of new technologies for
the production of copper, in the recent years, the importance of environmental impact is significantly
reduced.
Conventionally, the copper is obtained by a pyro-metallurgical process known as liquefaction. This
process, although requires huge amounts of electricity, results in intensive impacts on air quality emissions of sulfur dioxide, particulate matter, etc. During the eighties of the last century, the world is
widely accepted new technology of obtaining copper, known as SX / EW process (leaching-extractionelectrolysis). In this process, a weak solution of sulfuric acid is usually obtained as a by-product in the
melting copper, which is used for the preparation of copper from oxide ores and waste from
exploitation of mineral raw materials (mining waste, slag). Today, worldwide, about 20% of the copper
produced is obtained by this new process. In Latin America, 40% of copper is obtained in this way,
while in the US about 30%.
Although this process is used for new mining and processing of oxide ores, it is used for the extraction
of copper from existing waste disposal sites from exploitation mineral resource which, in other
circumstances, copper would be considered as a contaminant of the environment due to exposure to
the waste and atmospheric conditions and natural leaching.
Compared to the conventional methods, SX / EW process has far less impact on the environment, as
the solutions for manufacturing are subject to control measures, and the influence of the used sulfuric
acid is neutralized in the end with the use of lime in ore bodies or mining wastes or other available
means. Consumption of electricity in the conventional production method is about 65 MJ / kg, at SX /
EW process that is about 15 MJ / kg copper produced, which confirms the exceptional energy
efficiency SX / EW process.
Below given is an identification and analysis of potential impacts which will result from the
implementation of the project for the establishment of proposed mine complex. The impacts are
considered in the context of the two main groups of activities foreseen by the project:
-

Mining activities for exploitation of copper ore, and

-

leaching of the copper ore and production of cathode copper.
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6.1

Air Quality

In general, air emissions can be categorized as:
-

Stationary sources of emissions. These emissions are released into the air through the unit
point sources (exhaust system, ventilation hole or chimney).

-

Fugitive emissions. These emissions are not released through a chimney, pipe, ventilation
opening or exhaust system. Example of fugitive emissions is the evaporation of wastewater,
dust emission from land filled and movement of vehicles, emissions at handling the
construction and other materials, evaporation vapors from open vessels / Containers / tanks
and accidental leakage. As fugitive emissions are also considered those of openings in
buildings (doors and windows).

-

Mobile sources. These programs generally come from vehicles and other mobile machinery,
that is, as a result of internal combustion engines.

6.1.1 Impacts on the air during the construction phase
Emission of dust and particulate matter during construction activities
During construction of the proposed mine complex, activities for preparing the location for the open pit
for extraction of the mineral material and construction activities for building facilities for the processing
and complex associated infrastructure will be carried out. These activities hold the potential to create
dust emissions, i.e. particles in the air.
The dust contains coarse particles of material in the air, staying in the atmosphere short periods of
time after discharge, and since they are heavy enough fall relatively quickly. Accordingly, the effects of
these emissions shall be localized and shall not cause long-term or widespread changes in the quality
of local air.
The main sources of dust during construction activities include:
 movements of construction vehicles and other construction traffic on unpaved roads
associated with the project
 excavation of soil, handling, storage of soil
 clearing vegetation
 construction of access roads, pipelines and other infrastructure for the needs of the mining
complex
 construction of dams and operating ponds
 construction work for preparing of the storage places for leaching of the mineral materials
 construction work associated with the processing complex.
The precise behavior of dust, its presence in the atmosphere and the distance it can reach will
depend on a number of factors. They include the direction and the strength of the wind, local
topography and the presence of partition structures (buildings, trees, etc.) that can stop the dust
before it reaches the sensitive sites.
Depending on the wind speed and turbulence during construction, it is likely that most of the dust will
be deposited in the area immediately around the source (up to 200m). Any disturbance will be
temporary. Ranging up to 200 meters of construction areas of the mine complex there aren’t any
residential buildings and sensitive receptors if applied mitigation-specific measures, it is not
predicted any significant effect of dust on the local population.
Fine solid particles (suspended particles) released during the mixing aggregate material in the same
way as dust. But they are with much smaller dimension (usually less than 10 micrometers) and
remain suspended in the atmosphere for a long period and can be transported by wind in wider area
than the dust. These particles are small enough to be inhaled into the lungs by the humans by
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breathing. As a consequently potential impact on the health, in the Macedonian legislation for the air
quality a limit value for PM10 is prescribed.
Typical sources of PM10 during the construction phase are similar in character to those of the
powder. The particles are also emitted from the operation of the engine installations on construction
locations, such as compressors, generators, etc. As the volume of PM10 emissions is relatively
small, any adverse effects that may result from them will be probably short-lived, with no significant
effects beyond the borders of construction sites.
Emissions from traffic during construction activities
The main pollutants of concern, and are associated with traffic. During construction NO2, PM10, CO,
benzene (C6H6) and benzo [a] pyrene (C20H12). From these pollutants, NO2 and PM10 emissions
would probably result in exceeding the relevant standards and targets for air quality.
The largest potential impact on air quality from traffic related construction of the proposed complex
will be in areas adjacent to major roads by the access of the construction traffic. In construction
areas, dust is generated during the movement of vehicles and local pollutant emissions from
vehicles contemporarily shall be intensified during the most intense periods of construction activity,
but significant local effects on air quality is not envisaged.

6.1.2

Impacts on the air during the operational phase

6.1.2.1

Identification and classification of the sources of emissions in the air

During the performed analysis of the possible impacts on air quality, an identificatio and classification
is carried out for the possible sources of emission of pollutants into the air from both groups of
activities - (i) mining exploitation of copper ore and (ii) heap leaching of the copper ore and the
production of cathode copper.
Table 6-1 - Identification and classification of emission sources in the air during the operational phase
of the proposed mine complex
Classification of Source
Type of emission
Emitter
sources
Activity 1- exploitation of copper ore
Diffuse sources
Exploitation activity: Solid particles (dust)
Open pit
drilling,
blasting,
loading
and
unloading
Mobile sources
Traffic – movement  Solid
particles Unpaved access
of
trucks
and
(dust)
roads
construction
 Fossil
fuel
machinery
combustion
emissions
(SO2,
NOx, CO,CO2)
Activity 2 – Heap leaching of copper ore and production of cathode copper
Stationed
 Liquid extraction Emission
of  Exit from the
sources
process
vaporous
organic
ventilation
compounds (if any)
system
 Process
of  Acid mists
 Exit
from
electrolysis
scrubber
 Boiler room
 Fossil
fuel  Exit from a
combustion
chimney
Diffuse sources
 Leaching process  Leaching
 Diffuse
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Mobile sources

 Collection ponds
 Forming heap at a 
new dump

Movement of heavy 

evaporation
Pond evaporation
Dust
SO2, NOx, CO,CO2

and light vehicles,
construction
machinery
and
supporting equipment

emissions
from a surface
Inner combustion
engines

6.1.2.2 Description of the emissions in the air
The description of the effects of heap leaching activity of copper ore and production of cathode
copper, according to the projected technological process is given below.


Leaching process


Evaporation during the heap leaching process. The leaching solution shall be applied on
the dump surface as sprinkling rather than as a spray, which considerably affects the
quantity and the quality of vapors. Therefore, the emission shall be only in a form off a
steam. Technical sulfuric acid is characterized by a pressure of the steam from 0,0001 hPa
at 20 ° C, and it requires the lack of acid vapors and sulfur oxides in the atmosphere, which
are diluted solutions of sulfuric acid. Therefore, the most of these fumes would include
water vapor and less acid vapors and sulfur oxides. For these reasons, it is not expect a
significant impact on environment at this stage. In order to confirm these assumptions, after
starting the operation of the complex regular monitoring will be administered for the quality
of the ambient air.



Fumes from the pond for enriched leaking solutions (Pond 1) and by the emergency control
pond (Pond 2) - due to the evaporation of most of the mirror surface of the water. The
concentration of sulfuric acid in these ponds for enriched leaching solutions is maximum
0.5%. The content of sulfuric acid in these solutions is expected to be very low because
most of it with reacted with the ore at the leaching process. In these conditions the
pressure of vapors of sulfuric acid will be extremely low and practically possible emissions
of acid or sulfur oxides in the air are expected to be insignificant. Vapors will contain mostly
water.
Process of extraction:
• It is expected that the emission of volatile organic compounds (VOCs), which depend on
the type of solvent. In this case the solvent which is used according to its features is not
classified as VOCs, causing emissions of VOCs to be expected to be minimal. The
extractors are covered over and for each of them ventilation is provided. From this stage
are not expected significant emissions because it does not stipulate control onemissions of
VOCs ventilation system.
Process of electrolysis:



During the process of electrolysis of the copper oxygen bubbles are released of the surface
of the anode. When these bubbles will burst the inter-phase area electrolyte-air is obtained,
so called, acid mist. This mist, quickly spreads in the office premises and is a potential
health hazard for workers. Moreover, it creates a corrosive atmosphere, which is harmful
both for equipment and for the construction of electrolytic department. Factors that
influence in formation of acid mist are:
o

Asl of site

o

Currency Density
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o

barometric pressure

o

environmental temperature

o

Conditions of anodes

o

temperature of the electrolyte

o

Composition of electrolyte

The permitted concentration of sulfuric acid in electrolysis units at prolonged exposure to 1
mg / m3, and at short exposure that is 3 mg / m3.


Emissions of hydrogen, which occur in disturbed operation. Under certain circumstances,
the electrolytic bath can go from normal to impaired operation, and when it happens, is
changing electrochemical dynamics in it. This change is the most important on the cathode,
where they begin to unfold various reduction semi-reactions. Of the greatest importance is
the uneasy condition of exhaustion of the copper ion in the tube. At the prolonged
suspension of electrolyte flow to the tub, remarkable extraction of copper is monitored, in
which copper ions are made on the cathode, but do not mix with those who accompany the
fresh electrolyte. When the concentration of the copper ions is reduced, the presence of
hydrogen ions increases. In the cage, in which the amount of copper is reduced, with the
reaction to separate oxygen the anode reaction takes place and the bulk separation of
hydrogen on the cathode. When the hydrogen is in the gaseous state, it is extremely
explosive. Permissible concentration of hydrogen in the electrolysis units is 0.5%.

6.2 Impacts on surface and groundwater
6.2.1 Potential impacts on the water during the construction phase
In the construction phase of the project, there is an opportunity for potential impact on quality of
the groundwater through:
-

Accidental leaks of contaminated water from places of construction activities

-

Accidental leakage of fuel or oil from vehicles and construction machinery

-

Increasing the level of suspended solid particles flows due to erosion sediment from
landslides of the hilly field in the scope of the location of proposed mine complex

-

Deposited dust, dissolved in rainwater and seepage into groundwater through underground

-

Non sanitary waste disposal

These potential impacts are with low probability of occurrence, of short-term character and in
conditions of established system of measures for prevention of pollution, are not expected
irreversible direct impacts on groundwater quality from the implementation of the construction
work.
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6.2.2 Potential impacts on water in the operational phase
Exploitation of mineral resource
Taking into account that this is a surface for mining pit height, is not possible greater retention of
surface and groundwater in altitude floors, that is, significant impacts on groundwater are not
expected.
In this phase of the proposed mine complex, in terms of the impact on the water of the copper ore
exploration activities the aspect is relevant:
 Potential impacts on atmospheric surface water around the open pit mine and infrastructure
facilities
Improper management of atmospheric surface waters in the vicinity of the open pit mine can
contribute to the washing of the surface area and creating sediment, as well as debris from oil and
other pollutants from the working surfaces of the open pit mine.
Leaching of copper ore and producing cathode copper
Extraction of the underground water for technological need for this process from wells, but for the
reason of filling up the water losses in the technological process will be implemented in a way to
comply with the statutory hierarchy and the priorities in water supply, without having any impact on
the supply of drinking water and irrigation in the area. In that context, the planned extraction of
groundwater will affect on the water supply in the nearest settlement - the village Kazandol since
the relative distance of the area of the planned capture of underground water for the mine complex
and the existing well for water supply in the village is great (about 4 km). In addition, the analyzes
of water sources, taps and well in the village Kazandol are formed in the fissure type of aquifer,
mainly in granitoid rocks are with limited radius of action of impact. In a broader context, water
extraction there would not impact on any supply of drinking water in the village and those in
Brajkovci, as well se those wells for irrigation located at the foot of the project site, as waters
exploited of these wells are located in alluvial and lake sediments, which also have their radius of
action of impact. The lack of impact due to the factor that the surrounding exstraction for water
supply and irrigation is carried out are formed in different geological areas gives these aquifers
(fissure type of well formed granites in Kazandol and intragranular type formations formed in
Alluvial –terrace and the lake sediments in the valley of the River Anska - Brajkovci-Chaparica).
The area of newly planned wells for pumping underground water for technological needs of mine
complex is hypsometrically on a higher elevation above sea level elevation of wells for irrigation
and significantly away from wells for water supply to the village Brajkovci.
The technological process for leaching and production of cathode copper will nnot discharged
waste technological water in natural or other recipient.
All amount of industrial waste water that is generated during the processes of the processing
complex will continuously recirculate back into the leaching process.
The only emissions of waste water effluents from waste processing complex which, after refining
the treatment plant will be discharged into the pond for a raffinate and used again in the process of
leaching of copper ore.
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The following table gives an overview of the impacts generated in different stages of the
technological process for the production of cathode copper.
Table 6-2 - Review of the potential impact on the water during the operational phase of the
proposed mine complex
Source / activity

Type of impact

Leaching process

• Incidentally, uncontrolled discharge
of solution
• Accidental spills of the lakes for
solutions during high water (heavy
rain or melting snow)
• Acid mine drainage (storm water
drained from the dump in case of rain)

Liquid
process

• The presence of organic matter in
the raffinate and electrolyte
• Output technological flow-raffinate
• Accidental leakage of technological
vessels and pipelines
• Waste water from washing (when
washing finished copper cathodes,
aimed at removing the electrolyte
from their surface)
• Accidental leakage of electrolyte
equipment, tanks and pipe lines
• Technical water separating acid mists

• Surface water
• Groundwater
• Soil

• Communal Wastewater

• Surface water
• Groundwater
• Soil
• Surface water
• Groundwater
• Soil

extraction

The
process
electrolysis

of

System
for
the
treatment of gases
from electrolysis (wet
scrubber)
Sewage system for
municipal wastewater
Sewer system
storm sewage

for

• Polluted storm wastewater

Potentially endangered
medium
• Surface water
• Groundwater
• Soil

• Surface water
• Groundwater
• Soil

• Surface water
• Groundwater
• Soil

Aspect of groundwater - existing water supply systems in the area
On the wider area around the proposed mine complex, two local water supply systems exist
that occupy (capture) certain quantities of underground water for the water supply in the
villages Kazandol and Brajkovci (two wells, each with Qexp. = 3.0 l / s). Also, there is
registered a local system, consisting of a dozen wells for irrigation of vineyards in the valley of
the River Anska, at a site downstream from Chaparica processing complex. According to the
available information, for these wells are not certain the protective zones17 governing regime
of land use, development and construction of facilities in their vicinity.
Diagram on topographic location of existing wells for water supply on the wider area of the
proposed mine complex is given in the following figure.

17

In accordance with the Law on waters (Official Journal of the RM no, 87/08, 6/09, 161/09, 83/10 and 51/11), Article 96-100
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Figure 6-1 – Diagram of the location of existing water supply wells in the wider area of the
proposed mine complex

Analysis of the potential impacts on the water supply well for the village Kazandol
The well for the water supply of the village Kazandol is located in the lower part of the village, in
the direction of Valandovo, on about 1000 meters to the east of the limits of the planned open pit
mine, i.e. about 300 meters to the east of the planned limits of the dump of the mine complex.
The well is carried out by loading the method of drilling, installed borehole construction Ǿ 125
mm, on the benchmark of 344.4 meters, with a depth of construction of 50 meters, which means
that the bottom of the well is with absolute elevation of 294.4 meters. According to the drilling
contractor of the well, the extraction volumes of this well amount Qexp. = 2,8 l / s, the amount
which fully meets the needs for water supply of the village Kazandol.
The planned dump for heap leaching is designed to phase formation, with five benches for
storing and leaching - horizons 210, 230, 260, 290 and 350. In terms of undertaken designstructural measures to protect the bottom of the protective pad of the dump – the geological
barrier – impermeable plastic liner - artificial surface barrier- geomembrane of high density
polyethylene (HDPE), underlain by a graded and compacted clay base layer thickness and
required which through prescribed coefficient of permeability shall prevent filtration of the solution
into underground pollution of the soil and groundwater in areas around the dump, its impact on
this well may be assessed as low. Considering the depth of the well, there is moderate risk of the
negative effect on it in regard to the compared last two levels of the dump (Horizons 290 and
350) and has a very low probability of occurrence, only in terms of emergency - breaking the
protective surface and infiltration of underground solution. For these reasons there is a need for
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monitoring the effectiveness of the protective pad in the dump area in regard to the area of the
well.
Analysis of potential impacts on wells for water supply in the village Brajkovci
The two wells for water supply in the village Brajkovci, the distance between them is about 110 m
are located on the southern brim of alluvial deposits the River Anska, northwest of the
anticipated mining complex at about 1,500 meters of the planned open pit mine on 1200 meters
of the manufacturing complex and about 2150 meters from the projected dump limits.
Due to the significant distance from the main activities in the proposed mine complex as well as
the assumed direction of the flow of groundwater, the risk of potential impact by the project on
these wells is negligible.
Analysis of potential impacts on wells for irrigation of vineyards on the site Chaparica
In terms of taking the projected technological and operational measures of protection
during the technological process for the production of cathode copper, and for provided designstructural measures for prevention of pollution of the underground and surface water through the
impermeable barrier performance of HDPE waterproofing of the bottom of the pond within the
scope of the processing complex (Pond for raffinate (rafinante Pond)) probability for the the
occurrence of adverse impact on the wells at the site Chaparica is negligible.

6.3 Impacts on soils
Taking into account the type of activity, during the construction phase and during the operational
phase of the proposed mine complex the progressive excavation and removal of soil layer in
much of the scope of the site will be implemented. At the same time, scope and, consequently,
the significance of this impact will be greatest in the area of the open pit and dump and heap
leaching dumps for the raw mineral.
In addition, at the expansion of the access road for the needs of the proposed mine complex belt
with a width of 2.5 meters, will occur loss of anthropogenic soil (soil surrounding fields). The
significance of this impact is small considering the available agricultural land within the scope of
Valandovsko Pole.
Despite the above effects in the form of loss and physical impairment, there is also a possibility
of potential exists and pollution of soils during the project implementation as a result of leakage
of oil or fuel from vehicles and inadequate waste management. The significance of this impact on
soil in terms of taking measures of good construction and work practice is low.
Regarding the antrogenic soils, there is a possibility of occurrence of indirect influence on the
immediate surroundings along the access road to the project site. This impact would be probably
in the belt up 50 to meters on the road as a result of deposition of dust and particles from the
traffic for the construction and during the operational phase of the proposed mine complex. The
impact will be long-term, but discontinuous, with greater intensity in windy and dry weather. The
significance of this impact on the soil in terms of taking measures of good construction and
working practice is low.

6.4 Construction noise and vibrations
Construction noise
In a general context, construction activities can be divided into a number of
separate sets of processes. They can be described as:



Tracing and construction of access roads for construction of the complex
Earth works for opening of the open mine pit
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Earth works for building of project facilities and infrzstructure
Reinforced concrete and steel works
installation work
Remedy of the land after the completion of the construction
All of the mentioned groups of activities and equipment during the implementation of the same are a
potential noise sources in the environment.
The table below provides an overview of the noise levels of a reference distance of 16 m from the
source for various machines that will be used most often in the construction. Data in the table are
taken from available literature.
Table 6-3 - Levels of noise from construction equipment
Type of equipment
Compressor
Excavator
Buffer leveler
Compaction roller
Compactor
Concrete mixer
Concrete pump
Vibrator for concrete
Crane
Mobile crane
Bulldozer
Generator
Leveling Machine
Circular saw (metal cutting)
Felling of trees
Cart
Truck

Level of noise (dBA) 16 m from the source
81
80
82
83
82
85
82
76
88
83
85
81
85
76
84
85
88

The table below shows the forecast for noise for different building
processes identified earlier, according to the information available in the relevant
literature, as well as studies on similar processes with similar dimension. These forecasts represent
the worst case scenario, because it is not taken into account the possible noise barriers or
absorption into the air. Between the noise source and receptors as sensitive to noise are the natural
barriers, particularly with rising distance from the source. Such barriers consist of natural content of
the area between the source and receptor.
Table 6-4 - Predictions of noise from each group of construction activities
Distance
Building
Eart
Concrete
Mo
from the
of
h
and steel
unti
source
affordabl
wor
works
ng
[m]
e roads
ks
wor
ks
0-50
≤76
≤77
≤70
≤68
50-100
≤69
≤70
≤63
≤62
100-200
≤62
≤63
≤56
≤56
200-400
≤55
≤56
≤48
≤50
400-600
≤51
≤52
≤44
≤46
600-800
800-1,000

≤48
≤48

≤49
≤46

≤41
≤39

≤41
≤41

Remed
iation
of land
≤77
≤70
≤63
≤56
≤52
≤49
≤49
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Typical levels of noise from different sources are given in the table below
Table 6-5 - Level of noise from different sources
Source/ Activity

Threshold of hearing
Rural environment at night
Quiet bedroom
Wind farm 350 m
Conditions in the average
home
Car at 100 m
Busy general office or
conversational speech
Vacuum cleaner at 1 m
Track on a busy street at 5
m
Truck
100
m
10 m
Pneumatic drill at 7m
Jet
250
m
50 m
Threshold of discomfort
Threshold pain

Level of
noise
[dB(A)]
0
20-40
35
35-45
50
55
60
70
80
90
65
95
105
140
120
130/140

Significant effects could be expected when noise levels will exceed 60 dB in
surrounding settlements with residential properties. According to the above predictions about the
noise each group of construction processes (table above), the following table is given assessment
significance of potential impacts.
Table 6-6 - Significance of impacts from the noise during construction of the proposed mine
Complex
Potential impact
Significance of the
impact
Build access roads
Great: within 50 m
Moderate: 50 -200 m
Earthworks
Great: within 100 m
Moderate: 100 -400 m
Concrete and steel
Great: within 100 m
works
Moderate100 -200: m
Assembly works
Great: within 100 m
Moderate 50-200m
Remediation of land
Great: within 100m
Moderate100 -400 m
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In the range of 200 meters of the zones in the scope of the location of the proposed mining complex
where the most intensive construction and consequently a significant emission of construction noise
- surface mining, lower zone of dump and processing complex is expected – no settlements,
residential properties or receptors sensitive to noise and if apply mitigation specific for the location,
not significant effects of noise on sensitive receptors in the project area are provided.
Construction vibration
The planned construction activities and use of the equipment and machinery will be a source of
vibration.
The reaction of the people on vibrations depends on many factors. Some of these factors are
physical, as amplitude, duration and frequency of vibration, and other factors as the type population,
age, gender and physiological expectations. This means that the reaction of the people to vibration
is subjective and differs for different people. It is generally accepted that the majority of people, the
levels of vibrations which speed the particles is between 0.15 and 0.3 mm / s speed is barely
perceptible.
The table below shows the distances on which vibrations can be observed for a certain type of
construction activity. These figures are based on historical measurements and field of information
available in the literature.
Table 6-7 - Distances on which vibration would be noticed
Construction
Distances on which the
activities
vibrations
would
be
noticed [m]
Excavation
10-15
Source
of
10-15
vibrations
Heavy vehicles
5-10
Due to the fact that there are residential buildings up to 50 meters from the proposed mine complex,
it is likely that the disturbing vibration from the construction of the same will not be registered.

6.5 Operational Noise and Vibration
6.5.1 Mining activity - surface exploitation of raw mineral
Identifying of sources of operational noise and vibrations
The possibility of impacts of noise exists in all phases of raw mineral exploitation. The dominant
sources of operational noise are mining machines for drilling, excavation, transport, crushing and
for logistic operations: excavators, loaders, bulldozers, trucks, auto tanks, means of blasting,
explosive equipment and alike.
In general, exploitation activities can be divided into a certain number of different processes.
Consequently, each of them are accompanied by a potential source of operational noise. They can
be described as follows:
- A process of drilling,
- Blasting,
- Transporting material,
- Grinding of the material,
- Remedial actions using appropriate means of mechanization and machinery.
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Of particular importance to the project, with an emphasis on employees and the local population is
creating noise from blasting in the areas of mine field.
Spreadingf noise in the environment by the blasting work is complex and depends on a number of
influencing factors, in particular:
System and type of mining,
Destructive power of the explosives used in mining,
Quantity of explosives used,
Type of ground which is undermined,
The size of mine boreholes,
The amount / distance of the ejection crushed material,
The duration of the noise,
The position of the receptor relative to the source of noise,
The presence of sound barriers (topography, vegetation, buildings)
Meteorological conditions (direction and speed of wind, humidity, absorption of soil etc.).
The intensity of noise at blasting depends on the intensity of blasting, the nature of rock that is mined,
size and depth meeting with explosives, the type of explosives, topography of the area and
surroundings and the number and order of detonations. To avoid excessive levels of vibration and
noise, the procedures for drilling and blasting are
adapted to the characteristics of the ore body.
In a typical process of blasting a noise is made to the intensity of (110-140 dB), which is pulse and
short-lived. Great influence on the intensity of noise at this performance of operation has the intensity
and distribution of the air shock and sound waves. From utmost importance for the noise impact on the
environment is the distance of the settlements and places in terms of open mine pit, the geological
conditions and the terrain. A potential danger sapping representing air and shock waves, whose
intensity depends on: - the applied blasting method; - Method of blasting the mine field, and - the
amount of explosive used. Meteorological conditions have the major impact on the intensity of noise
and air strikes. The air strikes affecting the direction and the wind speed, while the spread of sound
influence wind speed and the temperature as the function of height and terrain. If mining is performed
without a wind, the sound intensity and distribution of sound in the direction of expansion of air waves
from mining. When the front of the air waves is directed opposite to the wind, it he will fold in the form
of a curve. Depending on the intensity of the air waves sound may occur on a completely different
place. Front of waves in that case can skip the whole area and the sound could be spread on the other
side of the trench. Wind acts to increase the intensity of sound. Determining favorable and unfavorable
conditions for carrying out mining, it can not be determined by a template, because they are a function
of several factors. Wind effect of increasing the intensity of the sound, the increase the intensity of
sound is almost always the wind. The impact of the intensity of the wind noise is greatest in the winter.
The impact of noise on the environment, the location of the installation is crucial, the position of the
regional road and the distance from the closest receptors – habitats and alike.
Taking into account that it will be used for initiating NONEL resources, noise and vibration in the area
will be minimized to the greatest extent possible. Higher noise level
It can be expected when using detonating fuse, the contour drilling mine. Given the above and taking
into account short and discontinuous nature of this impact, and the fact that the nearest settlement is
located at a distance of about 1,000 meters from the surface location of the mine, in terms of satisfying
blasting standards and norms, it can be assessed that the noise of this activity will not cause
continuous discomfort or harassment on local communities. For reduction and control the impact will be
implemented mitigation measures.
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Assessment of the environmental impact of noise from the open pit mine
For point sources, the intensity of noise typically decreases by 6 dB by doubling the distance from
the source18, if the area which concerns the distance is flat without any
obstacles in the way of movement of sound. In case of any obstacles in the way of the movement
of sound (natural or artificial), the intensity of noise further decreases depending on the obstacles.
The table below provides an overview of the attenuation the noise level by increasing the distance
from the source (the area in the range of blasting
open pit) Assuming the source level of 120 dB.
Table 6-8 - Attenuation of the intensity of the noise function of distance to source
Distance from the intensity of the noise (dB)
source
- Decreasing for 6 dB1
119
2
113
4
107
8
1001
16
95
32
89
64
83
128
77
256
71
512
65
1024
59
2048
53
4096
47
The relative distance of the nearby sensitive receptors - settlements in the project area of
the main sources of noise from operational activities in the proposed mine complex is
presented in the following figure.
Figure 6-3 is given a presentation card that is shown schematically indicative range of the
possible impact of noise that would come from the overall operation of mining complex,
especially exploration activities of copper ore in terms of
most sensitive locations in the vicinity of the location. The model shown schematically
represents the most conservative scenario because it takes into account the natural
topographic obstacles in the way of noise that exist in the vicinity of the project site,
primarily the hilly terrain which significantly affects the level of noise attenuation.

18

Horizontal Guidance Note, IPPPC H3 (art 2), Horizontal guide for noise assessment, part 2 – Noise Assessment
and Control, Environment Agency
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Figure 6-2 - The relative distance of sensitive receptors (settlements in
project
area) from the main sources of noise from operational activities proposed
mining complex
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Figure 6-3 - Indicative areas affected by noise from exploitation activities of
the raw minerals (mining excavation)
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For the assessment of the main effects of noise from the proposed mine complex is used typical
methodology commonly used for similar types of projects. The significance of noise impact can be
assessed through a combination of several factors: magnitude (intensity), duration, geographical
coverage and probability of occurrence. The main variables of this methodology are given in the
following table.
Table 6-9 - Criteria and weight ratios for assessing the significance of the impact of noise
magnitude /intensity Duration
Geographical coverageProbability
10 Very high
5 Continuous
5 International
5 Safe
8 High

6 Average
4 Low
2 Partly

4 Long-term
4 National
(doesn’t stops and after the
action)
3 Intermediate (5-15 yr.) 3 Regional
2 Short (0-5 years) 2 Local
1
Transitional 1 Limited
andlocation
discontinuous

1 No

4 High

3 Average
2 Low
1 Small
0 No

According to this approach, the significance of the impact is a function of the stated parameters and is
evaluated on the basis of score obtained by the following formula:
- SP (meaning) = (magnitude + length + geog.cover) x probability.
The level of the effect of significance is given in the following table.
Table 6-10 - Review the level of significance of the effect of operational noise
Score for determinationSignificance
of effect
of significance
SP > 75
Impact of
(маx.100)
great significance
for the
environment
SP 30-75
moderate
significance of the
impact on
environment
SP < 30
low important
Impact on the
environment

Description
Fundamental change of environment.
The impact for which are necessary
compensatory and measures which could
jeopardize implementation of the project.
Remarkable, but not a fundamental change
on the environment. An impact that is
necessary mitigation and management plan
and control.
No remarkable change of environment.
Impact with small effects that will require
modifying the activity or undertaking
alternative solutions.

The analysis of the level of significance of noise at blasting in the range of areas in the open pit mine in
the vicinity of the location of the proposed mine complex with an emphasis on immediate settlement
Kazandol is presented in the following table.
Table 6-11 - Evaluation of the impact of noise on the village Kazandol in the areas of open pit
mining of raw minerals
Locality
v.Kazandol

Magnitude/
intensity
High (8)

Duration
Passing(1
)

Geograp
h scope
Local (2)

Probability
Secure(5)

Score
(SP
55

Significance
of impact
Moderate

Accordingly, the significance of this impact in terms of the nearest sensitive receptor – the
village Kazandol is of moderate character. The effect is remarkable, but does not a represent a
fundamental change and can be reduced and controlled with mitigation measures.
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6.5.2 Technological complex for production of cathode copper 123
According to its nature and character of the activity, technological complex for production of
cathode copper with all its contents on the site is expected to be a source of significant noise levels
during its operational phase.
The main sources of noise are expected to be the pumping stations which will perform transfer
solutions to the fields of spraying the dump and traffic associated with the operation of the complex
(vehicles that will do transportation of raw materials, goods and products).
Another less significant source of noise is the production equipment involved in the process.
Having in mind that the entire process and the necessary equipment will be housed within the hall
of the production plant, the noise level in the environment will be less significant.
Pumps represent a continuous source of noise. The highest noise levels expected from thermo
pump. According to the manufacturer, the declared working level of noise that can be expected
from this source is 69 dB. According to project documentation, pumps as a source of noise will be
housed in appropriate facilities of solid construction. Accordingly, and taking into consideration that
the nearest sensitive receptor - settlements in the area – are on the considerable distance from the
source of noise, do not expect a significant impact on the local population.
Another source of noise in this phase are expected to be the piling activities on copper ore in the
dump formation and use of heavy machinery for that purpose. This source will be a source of noise
with a limited duration of the process of accumulation of the ore into the dump , by discontinued
character whose dynamics depends on the progressivity of the establishment of the dump and the
heap leaching process.

6.6 Impacts on biodiversity
6.6.1 Area of interest in the context of the impact on biodiversity
Based on the detailed description of the components and the water quality of the natural
environment and the biodiversity in the project area, and taking into account the characteristics of
the project, three zones are determined or levels of influence: the area of full degradation surface
affected by project activities, an area of direct influence and area indirect impact (Figure below) .
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Figure 6-4 - Areas of impact on biodiversity in the project area

6.6.2 Potential impacts on biodiversity in construction phase
The impacts on biodiversity during the construction phase of the proposed mine complex Kazandol could
be presented in the following ways:
1. Loss of vegetation during the execution of activities for progressive opening of the open pit mine
for exploitation of mineral raw material.
As a result of the activities to open the open pit, removing will be required of the soil layer and the
loss of vegetation on the surface of the trench. This impact will be current and an increased
scope and magnitude during the operational phase of the proposed mining complex throughout
the operational life of exploitation of mineral resources. For this reason, a full analysis of the
significance of this effect is given in the next section where the assessment of the impact in the
operational phase of the project is carried out.
2. Impacts of the construction of buildings and access and service roads within the complex.
Impacts in the construction of buildings and access roads within the mine complex for the open
pit and the process of construction of the components in the complex will be the direct - refer to
complete loss of registered habitats – kermes bushes and pseudo Garrigan, hilly pastures and
ruderal habitats - the proposed locations for construction of buildings and along the route of the
road. Damage to listed wetlands to be small in scale, with respect to their total area and
distribution, which influence could be assessed as low impact significance. The same applies to
plant species that are found in those habitats.
The impact on animal species will be of less importance, given that most of the animals will
migrate from the area of construction in nearby habitats. Taking into account the nature of the
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activity in the proposed mine complex, this impact will be equal to the duration of the project life
cycle and irreversible until the full restoration of the area after completion of the life complex.
3. Impacts of increased intensity of traffic associated with construction along the access road to the
complex, in terms of number of vehicles and type of vehicles - heavy vehicles and construction
machinery.
This is an indirect impact on agricultural ecosystems and weed and ruderal habitats along the road and
the fields and in the area of processing plant emissions of pollutants from vehicles. These impacts are of
low intensity and coverage - directly in close proximity to the road, short and discontinuous, but will be
current and in phase operation of the proposed mine complex, due to intense traffic operational function
of the operation of the same.
The direct impact in terms of loss of agricultural land and anthropogenic habitats along the access road
to the proposed mine complex than expected by the planned expansion of the existing local road length
of the location of the processing complex to plug the regional road -R1401 Strumica Marvinci Valandovo,
the length of about two kilometers. The extent of this loss is about 0.5 hectares of agricultural land and
boundary, assuming over construction will avoid further damage to the land from construction machinery
in a wider belt of the required.
The loss of agricultural land, and in this context the anthropogenic habitats has negligible impact on
biodiversity because they are characterized the presence of wild plants and animals. A similar
conclusion applies to boundary ruderal habitats - they are characterized by species that are
cosmopolitan, frequent and prevalent everywhere, so that the impact is insignificant.

6.6.3

Impacts on biodiversity in the operational phase

During the running of the proposed mining complex Kazandol two main types of impacts on biodiversity
will occur:
1. Direct effects - total loss of vegetation and biodiversity in the area of the complete degradation of the
surface, and a partial loss in the zone of direct impacts (see Figure 6-4 above)
Direct impacts refer to the total loss of vegetation and components biodiversity in the zone of
complete degradation (with special intensity coverage of the surface of the open pit and the
proposed locations for the dumps for heap leaching) and potentially in the area of direct influence in the zone of coverage of the entire mining complex.
During the running of the proposed mining complex Kazandol two main types of Impacts on
biodiversity will occur:
Direct effects - total loss of vegetation and biodiversity in the area of the complete degradation of the
surface, and a partial loss in the zone of direct impacts (see Figure 6-4 above)
Direct impacts refer to the total loss of vegetation and components biodiversity in the zone of
complete degradation (with special intensity coverage of the surface of the open pit and the
proposed locations of the dumps for heap leaching) and potentially in the area of direct influence - in
the zone of coverage of the entire mining complex.
The extent of these effects can be assessed by the degree of degradation habitats concerned
(including the affected species), the broader context. The locally degradation will be complete, with
a loss of overall biodiversity in the area of the operational activities in the operation of complex, the
justification is the result of the extraordinary social and economic benefits of the process production
and the resulting product - cathode copper. The significance of this anticipated loss of biological
diversities in a wider, national, context can be assessed by determining the magnitude of the loss in
respect of the framework of overall distribution of affected habitats (shrubby of kermes,
pseudomaceae and hilly pastures) at the national level - the territory of Macedonia.
The whole area of pseudomaceae in Macedonia (Figure 4-10), i.e. surface covered with kermes
shrubby and psevdomaceae and hilly pastures is 53646.30 hectares. These data, i.e. mapping and
calculations are made according to data Filipovski et al. (1996) for a climate-vegetation-soil zone
kermes in Macedonia. Of the total area taken the other types of habitats (without pastures) according to CORINE 2006th
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The area under kermes shrubby and psevdomaceae and hilly pastures in the project area - a zone
of complete loss amounted to 210,37 ha, i.e. 0.39% of the total area these habitats in Macedonia.
Additionally, the area under kermes and bushes, psevdomaceae and hilly pastures in the project
area - a zone of direct impact is 66,67 ha, i.e. 0.12% of the total area of these habitats in
Macedonia.
Accordingly, the operational activities in the proposed mine complex will occur loss of up 0.51% of
the total area in the affected habitats in Macedonia. This implies that, in terms of the objectives of
protecting biological diversity, the loss of affected habitats caused by the project is negligible in
terms of their distribution in the territory of Macedonia.
In addition, this loss can be considered negligible if you set regarding the expected socio-economic
benefits of the operation of the mine complex in the context of the local and wider community.
Losing plain’s "zones" in the area of the proposed mine complex will be even less significant in view
of their very poor representation in terms of similar habitats that develop in the wider area of the
confluence of the River Vardar, south of Veles. This conclusion applies to both fungi and plant
species that grow in these habitats.
2. Direct impacts on forest resources
Forest resource with economic value in the area affected by the proposed project is only pseudo.
During the operational phase of the proposed mine
Complex expected loss of total forest area with an economic value of about 157 ha. According
Melovski et al. (1994) timber in these forests is about 37 t / ha (Including branches) or 30 m3 / ha
usable timber for firewood. According to these data, the total destroyed timber will be about 4.710
m3.
3. Impacts on fauna
In terms of the spices of fauna, based on evaluation conducted (see Section 4.2.2 above), expect
the following impacts are expected:
- Larger animal forms will be directly affected, since the will migrate to close habitats that will be
affected by the 'operational mining complex.
- The probability of appearance of significant impacts on birds is low. It is due to the fact that existing
habitats and vegetation within the scope of the location of mine complex will be cleared and
degraded, and in that coverage will continuously conduct industrial activities with potential
harassment of birds (mining, transport activities, presence of personnel, etc.). Consequently, the
attractiveness of the area for birds will be minimal. Only, it is possible to attract certain waterfowl
from nearby migratory routes in flight over the territory of mining complex, will be built after working
lakes, as a sort of water habitats that can catch the specimens of birds. This risk may imply the
emergence of a certain degree of mortality of birds that would come into direct contact with
technological solutions in working lakes location of mining complex.
- The impact on the most significant representatives of amphibians and reptiles can be evaluated as
low to negligible significance, given the small populations of these species in the area of interest.
This particularly applies of amphibians whose life cycle is associated only for occasional
watercourses within the scope of the proposed mining complex.
- Can be expected loss of populations of invertebrate species are met on the subject area. However,
it is a species that is very common in sub-Mediterranean area and the extent of loss to be
proportional to the destruction of dominant habitats (kermes shrubby and hill pastures), i.e. up to
0.5%.
4. Indirect impacts of emissions from traffic associated with the operational phase of the proposed
mining complex
- Indirect impacts are related to the pollution of habitats in the area of indirect impact (see Figure 6-4
above). Namely, the increased intensity of traffic of heavy transport vehicles are expected during the
132
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
whole operating period mine complex, with lower intensity compared to the phase of the
construction of the complex. The following types of impacts are possible:
- Deposition of dust on the surrounding vegetation and habitat, as a result of movement of vehicles on
unpaved roads in the scope of the complex.
- Indirect impact - sedimentation on the soil and surrounding vegetation and habitats of pollutants
(heavy metals, hydrocarbons) that are in the composition of emissions from vehicles.
It is estimated that these impacts in volume and intensity will be limited, but after time duration lasting, but with discontinuous nature. Amid taken preventive measures to mitigate and control
them, their significance in terms of biodiversity is low.

6.7
6.7.1

Visual effects and effects on the area
Introduction

The effect on the landscape may be defined as a result of physical changes in the landscape which are
arising as a result of new development projects in space or indirect effects such as poor management
practices, resulting in deterioration of the quality of area. Such physical changes may include the
introduction or removal of physical entities in space (buildings, roads, infrastructure), changing surfaces
vegetation and forest, the establishment of industrial activities in space, etc. Effects can be the result of
new elements that are inserted into the landscape and causing visually impaired or physically obstruct
the view through the area. Visual effects can also occur when you open a new look because of the
removal of vegetation, existing trees or other obstructions. The effect on the landscape can be positive
(useful), negative or neutral (no structural change - the balance of positive and adverse effects).
The visual effects are closely linked to the impacts on the landscape and their definition
It depends on the perception of the observer. The assessment of the visual effects on the landscape is
based on human perception and response to changes in visual "commodity".
The effects may result from new items whose location in the area causes visual disturbance (interference
or interruptions of view) or new structures that represent physical obstacle in sight of the observer.
Overall, the visibility of objects in the area are defined through a range of factors: a) distance the viewer
from the facility; b) the extent to which the relief shape vegetation cover or structures (for example buildings) may hinder or hide the view (Partially or fully); c) the degree of hardness of the particular
object, and d) the extent to which building visual (color, shape, size, position) differs from other facilities
in the area. In addition, the extent to which an object to "break" the horizon is also important at
determination of the object.
The impacts on the landscape of the construction and operation of the proposed mining
complex are discussed below as (i) effects on structural and functional characteristics of the area and (ii)
visual effects.
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6.7.2 Effects on the structural and functional characteristics of the area
6.7.2.1

Effects on area in the stages of construction

During the construction of the proposed mining complex, the effects on the landscape will be
negligible to minor. However, these effects, especially in the area of future exploitation field
remain irreversible and durable and at the stage of exploitation of the mineral up to its
completion and close the mining complex.

6.7.2.2

Effects on the landscape in the operational phase

During the operational phase of the proposed mine complex, progressive development
the exploration activities and leaching of the mineral material of gradually a part of the landscape
completely changes that will result in further loss and fragmentation of the area of kermes and
pseudomaceae. Thus, the functional value of the landscape, seen as a habitat for wildlife and in terms of
erosive processes, impairs the wider context, although complete change of landscape will occur in a
relatively small area relative to the total dispersion in a wider region (see Figure 4-12).

6.7.3 Visual effects on landscape
6.7.3.1 Typical methodology for assessing the visual effects on the landscape
In order to evaluate visual effects on the area of the proposed mine complex was used typical
methodology presented below.
Effects on the area can be assessed using a combination of two groups of factors: (i) sensitivity of the
area and (ii) the magnitude and extent of the effect. These groups of factors
defined below:
(I)
The sensitivity of the area is described below. The extent to which the change caused by a
development project can be adjusted in the area takes into account aspects such as land use
(function area) model / volume and diversity of the landscape, its openness, the value of area,
including areas designated as protected areas.

Table 6-12 - Criteria for assessing the sensitivity of the area

Sensitivity

Typical criteria

Typical volume

Typical examples

High

Areas which are:
(ii) highly valued /
areas with significant
landscape values
(iii) rare or particular
special
• Susceptible to minor changes

International
National

• World Heritage
(UNESCO)
• Protected Landscape /
area with many
significant landscape
features

Moderate

landscape that are:
• Valued more
locally
• Tolerant of moderate

Regional
Local

• Area high
landscape value
• Not claimed but
rewarding area, but
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levels change
Low

landscape that are:
• Usual sites
• Potentially tolerant
noticeable change
• Undergoing significant
development and changes

Local

(specific use
land, etc.).
Not claimed area

(ii) The scope and magnitude of the effects described in the table below, taking into
account the degree of change in the area.
Table 6-13 - Criteria for assessment of the magnitude of potential impacts on the landscape
Magnitude
Typical criteria
level
High
Noticeable change of scenery within a wide
space or intensive change within one
limited space
Medium
Small changes in the landscape over a wide
area or noticeable change within a limited
space
Negligible
Negligible change which is relevant in
connection with the effects area
The significance of the effects on the landscape is usually seen as a combination of sensitivity
of the area and the magnitude of potential impact, as represented in the following
table.
Table 6-14 - Criteria for evaluation the significance of potential impacts on the landscape
Significant
Typical criteria
Description
High
Fundamental change
Noticeable change on a high
of the environment
sensitive or national valued
landscape or intensive
change of less sensitive or
regional valued landscape.
Moderate
Material , but not
Noticeable change of scenery,
fundamental change
tolerant to moderate levels of
of the environment
change, or little change on a
high sensitive or national
valued landscape.
Minor

Noticeable but not
material change of the
effects on environment

Small
changes
in
the
landscape,
which
is
considered to be tolerant on
change.
No noticeable negligible
environmental change
Environment

Negligible

No noticeable change
on the environment

No noticeable change on the
area.
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6.7.3.2 Visual effects in the phase of construction
Some of the areas on which will be built facilities into operation of the proposed mine complex (buildings,
access roads, mining zones, hydro-technical facilities infrastructure) will be visible from the town of
Valandovo, and partly by the regional road Valandovo-Udovo- Strumica. Depending on the point of
observation, exposure to these activities will be protected by the hilly topography of the location of the
proposed mine complex.
These impacts will be substantial in scale and intensity, but time will be limited to completion the
construction phase. In addition, part of the impact areas that are characteristic for the construction phase,
as dust emission will be mitigated by taking mitigation measures.
6.7.3.3 Visual effects in the operational phase
In a general context, mining complexes include extensive number of contents and buildings which extend
on a significant area of the landscape, which implies the possibility of disruption of its scenic values. The
proposed mine complex Kazandol site is not an exception.
Exploitation field and area of dumps for heap leaching of the raw mineral

The mining exploitation activities and activities related to the dumps for heap leaching of the raw mineral
will permanently impair the landscape in the area. Taking into account the scope of the occupied area
with such activities, the major route of the exposure of the project site to the north, and the topographical
features of the wider environment - predominantly wide and open landscape characteristic for
Valandovsko Pole, the proposed mine complex will be visually exposed and visible from y Valandovo and
from the road Udovo-Valandovo-Strumica, as well as from the village which Kazandol which is the
nearest settlement.
The town Valandovo, located at an altitude in the zone from 100 to 170 meters,
is the most important visual receptor of the changes of the area which will be the result of the project
activities. The greatest visual exposure of the exploitation field in regard to Valandovo, it is expected in
the first stage of the exploitation - in areas around the top Popovec at the about 300 meters asl, because
of the difference in the asl, as well as the open and wide type of flat landscape in the area between the
city and the location of the project, and taking into account the angle of visibility of the city to the project
site, i.e. the absence of physical barriers and relief forms that would have the effect of hiding (see Figure
6-5 and Figure 6-6 below).
For the purpose of this EIA an evaluation of visual effects during the operational phase of the proposed
mine complex is carried out on the city's population. The assessment is based on hypsometric analysis
and the range of the visible surfaces of the project in regard to the town, in accordance with the
specifically adopted by transect, clearly is presented in the following image.
According to the appropriate analysis, as a result of the topographic features of the location of
the project, the zones where the heap leaching dumps of the raw mineral are envisaged, the same will
not be visually exposed to Valandovo.
The area of mine field will be visible from the town of Valandovo, to the extent dependent on the position
of the observer, as follows:
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• From the upper part of the town, at over 150 meters as., almost the entire zone of the mine field will be
visible (from 180 m above sea level to the highest parts of exploitation (270 m asl and even higher).
• From the middle of the city of altitude between 120 and 150 meters, will be visible segment mine field of
200 m asl to the highest parts of exploitation (270 m asl and higher).
Figure 6-5 - Longitudinally transect assessment of the visual impact of the proposed mine complex in
terms of the town Valandovo

The results of the assessment of the visual effects on the receptors in the town of Valandovo are shown in
the following image.

The effects of visual impact on the town of Valandovo will be significant in volume and magnitude, and
shall cause permanent changes of the visual features of the landscape. However, having in mind that due
to the small scenic and aesthetic values of the landscape in the project area and current anthropogenic
influences and forms of using land in the wider environment (roads, agricultural fields other energy
infrastructure, etc.), the area is classified as an area with low sensitivity and tolerant of significant
changes, as well as the long distance to observers (over 4 kilometers) - the importance of the visual
impact of the project on receptors in Valandovo can be assessed as moderate to high.
On the basis on previous experience from similar projects, it can be concluded that the visual aspects are
related to the proposed mining complex and do not represent a key aspect of their acceptance by the local
population and it is likely that over time the majority of the population shall perceive the project as part of
the landscape of the kermes – pseudomaceae on a wider scale. In such case, the project implementation
implies only indirect visual effects in regard to the existing features of the area.
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The reduction of the final effect on the area is possible through progressive re-cultivation of the space
degraded by exploration activities and heap leaching of the raw minerals.
Figure 6-6 - Visibility of the proposed mine complex in the final stage of exploitation from Valandovo

Note: The value of the abscissa (distance from the project (horizontal distance)) and values on
the ordinate (asl) are proportional. The values of the height increased due to better visibility of the
graph.
Processing complex
The location of the processing complex for production of cathode copper is in
degraded agricultural landscape with disturbed scenic characteristics, in the expanded part of
the Valleyof the River Kazandolska and is poorly visible and exposed to the wider environment.
Therefore, this part of the proposed mining complex will not be a remarkable visual constraint in
terms of the overall perception notable by road Udovo-Valandovo- Strumica, and the visual
perception shall be very short and shall be forgotten for a short time. The processing complex will
not have a significant visual impact on the local population, with excluding farmers and
horticulturists in specific areas, but with very limited intensity taking into account the current
character of the landscape and the existing degree of the degradation of the area of this complex.
The significance of the influence could be assessed as minor.
Summary of the visual effects on the landscape
The following table provides a summarized overview of the visual effects on the landscape of
the proposed mine complex.
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Table 6-15 - Summary overview of the potential visual impact of the proposed mine Complex
Potential influence
Exploitation
field (open pit
for exploitation
mineral
raw material)

Sensitivity of the
area
Low
• is valued as
scene important
• tolerant to noticeable
change

Disposal sites for
Heap leaching of
raw material

Processing
complex

.
6.7.4

Magnitude
of
influence
High
• intensive change
within one limited
space
• partial visual
exposure
receptors in
Valandovo (great
distance - distant
receptor)
• Visual exposure of
receptors in the
Village Kazandol
(Close receptors)
• Visual exposure
roads
Average
• intensive change
within one
limited space
• medium visual
exposure (partially
sheltered space)

Low
• is valued as
Performing
important
• tolerant noticeable
change
• degraded space

Importance
of
influence
Moderate to great
Fundamental
Change of
displayed
landscape,
Tolerant
changes.

visual

to

Moderate
Fundamental
change
partially visually
exposed area,
tolerant to
changes

Low to medium

Minor

noticeable change
in limited space

Noticeable change
of the landscape,
tolerant to
changes.



 visual exposure to
roads

Cumulative visual effects

Cumulative visual effects occur in the case of visual interaction of two or more projects of similar
type, visible on the horizon. In general, such projects in the case of proposed mine complex would
be new or existing facilities of similar type - exploitation of raw mineral by open pit or industrial
capacity for heavy industry, having a compatible effects area. During the preparation of this study for
assessment of the impact on the environment in the broader project area, is not registered nor
logged in, another project of similar type.

6.8

Waste generation
Construction phase
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Waste generation from this project phase is related to the implementation of the two main project
activities:
- Opening of the open pit exploitation of raw mineral.
This activity includes clearing and vegetation at sites in scope the location where the project is
provided for opening the trench and building of the associated infrastructure and access roads,
according to the technical project documentation (major mining project). These activities will result
in the creation of inert and non-hazardous waste streams (organic waste from clearing the terrain,
surface layers of soil, waste land, etc.).
During the activities for opening the open pit mine; raw material waste will be created, resulting
from the surface layer of the new open pit mine – so called, mining removal of the upper layer,
which is barren decomposed surface soil and geological layer. This waste will be transported and
disposed a landfill for waste from mineral resource (slag).
- Establishment of a dump and geo-technologic complex for heap leaching of copper ores
and construction of complex processing for production cathode copper
During this activity, a major source of waste will be construction related activities that will result in
different groups and types of construction waste and waste that will be generated by the workforce
present on site. Additionally, the expected creation of small quantities of certain fractions of
hazardous waste associated with construction and installation works. Additionally, as a result of
activities and forming the dump and preparation the surface of the ponds within the complex area,
inert, non-hazardous waste will be created from clearing vegetation and terrain of the respective
sites.
At the carrying out hydro-technical facilities - dams and operation ponds, dominant waste shall be
the earthen material from the excavation of the ponds. Estimated total amount of this waste is
about 18.000 m3. According to field research and the technical design conditions, about 70% of
this amount is a suitable material which could be re-used for the construction of the dam body. In
addition, this construction waste will be re-used and it is planned for compaction of the ground in
the range of the complex, which will minimize the quantity of removal. The rest would be moved in
inert waste sites in the scope of the mine complex that will be determined by the supervisory
authority and the developer in the initial stages of construction or in cooperation with bodies of
municipality Valandovo.
The other types and fractions of waste that will be generated during the construction phase of the
proposed mining complex in relation to the type of anticipated construction -earth works and
concrete works, electro-mechanical works, mounting-installation works, finishing Works, etc.) - and
the types of materials and equipment to be used during their performance.
Solid waste that will be created by workers during their stay on the site is the municipal waste, and
according to its composition is similar to the waste from households.
Technical maintenance of construction machinery and other vehicles associated with the
construction of the complex is planned to be implemented within the scope of construction
location. For these reasons it is not expected waste production characteristic of this type of activity
(used tires, batteries, fluids and oils from vehicles, engine components, etc.).
The table provides an overview of the expected types of waste during the construction phase,
classified according to the classification in the list of types of waste.
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Table 6-16 - Expected types of wastes in the construction phase, categorized pursuant the List of
waste of RM
Group 15 – waste from packing
15 01
Packaging waste paper and cardboard, plastic, wood, metal,
composites packaging, glass, etc.
Group 17 - waste from construction and demolition
17 01
concrete, bricks, tiles waste
17 02
Waste from wood, glass and plastic
17 03
Waste from bituminous mixtures, coal tar and tar products *)
17 04
Scrap metal
17 05
earth, stones and excavated earth
17 06
Insulating materials (which do not contain asbestos and dangerous
substances)
17 09 04
Other waste from construction (mixed waste)
Group 20- Municipal waste (+ similar waste from industrial activity), including fractions
the selected waste
20 01
Separately collected fractions **)
20 03 01
Mixed waste
*) Categorized as hazardous waste
**) Depending on the fraction and the composition, it could be categorized as hazardous waste

Operational phase
- Waste from raw mineral
Waste from raw mineral - slag falls into the group of inert waste which is resistant to changes, doe not
dissolve and does not undergo any significant physical, chemical or biological transformations. It is
systematized according to the categorization in the European Waste Catalogue and Macedonia List
of Wastes, this type of waste belongs to:
 Group 01 - Wastes generated in exploration, drilling and physical and chemical processing of raw
mineral materials
o Waste from extraction of minerals (01 01)
 Waste from extraction of mineral resources of ferrous metals (01 01 02).
The slag at exploitation of the mineral raw material in the site Kazandol constitutes a thin surface
layer of earth, humus and rock masses, such as: gneiss complex, shale complex, granite furka and
wires of andesite and dacite-andesite, and on a small part of space are present also the alluvial
sediments. It is expected that larger quantities of slag will appear in
lower levels of the open pit mine. Namely, mining blocks with copper contents less than 0.06% will be
treated as slag and will form the dominant amount of slag. Of the total slag, a total of about 4 million
tons over the entire lifetime of the complex will be removed at an appropriate dump in the scope of
the mining complex.
Other types of waste from the exploitation of mineral raw materials and waste from the
production of copper cathode
According to the type and the nature of activity and activities under the project, and in operation of the
design and technical and technological solutions in the design and technical documentation, in the
operational phase of the proposed mining complex different types of non-hazardous and hazardous
waste will be generated.
The tables below give an indicative overview of expected types of waste during the operation of the
complex, systematized according to the classification in the European waste catalog and the
Macedonia List of Wastes.
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Table 6-17 - Expected types of waste during the phase of work - mining activities (Exploitation of raw
mineral)
Type of waste
Waste oils
Waste
from
maintenance
Waste explosives
Waste batteries
Effluent filters
Scrap
Municipal waste

Code
1302
vehicle 16 01
16 04
16 06 01 *
16 01 07 *
19 10
20

List of wastes
Group 13 Oil and liquid fuels waste
Group 16 - Waste not specified otherwise

Group 20 - Municipal waste (+similar
waste from industrial activity) including
fractions selected waste

*) Categorized as hazardous waste
Table 6-18 - Expected types of wastes during the phase of work - processing complex
Type of waste
Code
List of wastes
Group 06 - Waste from inorganic processes
black sulfuric acid deposit

06 01 01 *

- sulfur and sulfuric acid

Group 11 - Waste from chemical treatment of surfaces; hydrometallurgy of nonferrous metals

Anodes waste

11 02 03

Anode mud

11 02 05 *

SX sludge

11 02 06

"Beard"

11 02 07 *

Group 15- Packaging waste
Waste paper and cardboard
15 01 01
Plastic packaging
15 01 02
Wooden packaging materials 15 01 03
Group 16 - Waste otherwise specified
Organic waste
16 07 08 *

Waste from the production of anodes for
electrolysis processes in aqueous
environment
Waste hydrometallurgy copper,
containing dangerous substances
Waste hydrometallurgy of copper, other
than those mentioned in 11 02 05
Other wastes containing hazarous
substances
paper and cardboard packaging
Plastic Packaging
Packs of wood
Waste containing oils and oil products

Group 19 - Waste from facilities for waste management plants for processing waste water

waste Cathodes
19 10 01
Wastes from the iron and steel
iron and steel Scrap
19 10 01
iron and steel Waste
non-ferrous metals Scrap
19 10 02
non-ferrous metals Waste
Group 20 - Municipal waste (+ similar waste from industrial activity), including fractions
selected waste
Separately collected fractions 20 01
Separately collected fractions
Mixed municipal waste
20 03 01
Mixed waste
*) Categorized as hazardous waste
The table below is an estimate of the average annual quantity of waste expected to be generated by
exploration activities and associated raw mineral processes, systematic categorization according to
the European Waste Catalogue and the Macedonia List of Wastes. The assessment was based on
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the norms of the basic supplies, determined in the mining technical documentation – main mine
design and practices for this type of projects.
Table 6-19 - Expected types of wastes and the expected average annual quantities, from the raw
mineral exploitation, categorized pursuant the List of Waste of RM
#

Type of waste

1.
Tires that are out of use
2.
Metal waste
3.
no chlorinated engine oils
4.
Waste oil filters
5.
Waste batteries
6
Mixed municipal waste
*) Categorized as hazardous waste

Code
16 01
19 1001/1910 02
13 02 05 *
16 01 07 *
16 06 01 *
20 03 01

Expected average
annual quantities (t / y)
03 20-40 (pieces)
0,3 - 0,5``
80-100
200-300 (pieces)
10-15 (pieces)
20-30

Waste from the processing complex for production of cathode copper will result in generating different
types of non-hazardous and hazardous waste. Below given is an overview of the expected average
annual quantity of waste, classified according to the categorization according to the European Waste
Catalogue and Macedonia List of Wastes. Estimates are made on the basis of the norms of
technological processes and practices for this type of projects.
Table 6-20 - Expected types of wastes and the expected average annual quantities, from the cathode
copper processing complex categorized pursuant the List of waste of RM
#

Type of waste

Code

Expected average
annual quantities (t / y)
1
1
2
1
1
0.5
0.5
1
0.5-1
0.5-1
1-2
70-80

7.
Precipitation of black sulfuric acid 06 01 01 *
8.
Deposit from extraction
11 02 06*
9.
"Beard" with bentonite
11 02 07 *
10.
Waste organics
16 07 08 *
11
Anode mud
11 02 05 *
12.
Waste anodes
11 02 03
13.
Waste cathodes
19 10 01
14.
Metal Wastes
19 10
15.
Paper and cardboard Waste
15 01 01
16.
Plastic packaging
15 01 02
17
wooden packaging materials
15 01 03
18
Mixed municipal waste
20 03 01
*) Categorized as hazardous waste
- Industrial wastes according technological stage of the production of cathode copper
Below given is a description of the types of industrial wastes according to technologically stage on
which the same are created.
Leaching:
• Precipitation of black sulfuric acid - under longer period of time deposits on the bottom of tanks. In
general, it is collected in barrels and standards hazardous for treatment of waste are applied.
Liquid extraction:
• ЅХ sediment (sediment from the extraction) over time is accumulated at the bottom of the
extraction mixer - sediment and the barriers of extraction compartment. This sediment is
approximately as follows: the solid particles - about 55%, water phase about 40% and an organic
phase (solvent and extrogens) - about 5%.
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•

"Beard" - In all installations of this kind (SX), the formation of so-called "Beard" is established
(Crud). Its composition is as follows: organic phase - 26.8%, solid particles - 57.6% and water
phase - 15.6%. It is obtained when the organic particles adsorb on the solid particles and the
hard-organic-aqueous phase - i.e. beard is obtained. It could be:

o Preferential organic moistened and localized in the organic phase
o Preferential water moistened and localized in the aqueous phase
o Moistened, and the organic and aqueous phase, and localized to the border surface.
The solid particles which lead to the formation of the beard could be:
o

Removed particles from the leaching, dust from the air, particles brought by the rain, particles
produced during the chemical processes in the pile. Sediment of solid particles derived from
dissolved substances that remain in the pool for NIR Usually, they carry on organic-border
water surface.

 Waste organics - sometimes, when renewed organics could not be processed and returned in the
chain, it should be ejected. In order the waste organics to be separated, it is mixed with bentonite
in a separate tank with mixer, and then the mixture is filtered using a filter press for drainage of
the final waste. Waste organics product which is considered toxic. According ecological profile of
the product, its introduction into surface water and soil, can be dangerous for the natural world in
them. The organic waste should be stored in closed containers, and its disposal should be on
special depots, and the local and national regulations should be met then. The contaminated and
empty containers should be managed in the same way as with the organics.

Electrolysis:


Anode sludge - the formation of the material depends on, like the composition of the electrolyte and
the level and quality of control of the operating parameters of the electrolysis plant. Anode mud is
collected and sent for further processing.
Waste organics: World practice shows that the organic phase which is located in electrolytic unit
usually breaks the conditions of the oxidizing electrolysis baths. This organic is daily separated and
tries. In circumstances where it can not be recovered and returned back in the process, it should be
discarded. Waste organic product should be considered toxic in terms of the environment.
Temporarily it should be stored in sealed containers and then disposed of special depots and local
and national regulations should be respected. With polluted and empty containers should be treated
the same way as with organics. The amount of the organic depends on the type and effectiveness of
the separation system for separation of the organics from the rich electrolyte in process of reextraction.



Waste anodes - are normally sent to processing plants for melting lead. Consumption rate: 0,08 kg / t
of cathode copper.
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7
7.1

Socio-economic impacts and opportunities
Land Acquisition

Land with an area of about 287 acres needed for the project in order to establish the proposed mine
complex is state-owned land that belongs to the Republic of Macedonia. Currently, the land in the
entire width of the complex is not used for any commercial or agricultural activity. Therefore, the
construction and operation of mine complex would not imply a need for acquisition, redemption or
Expropriation of land other property or from private individuals and impact of that kind - loss of land
within the scope of the location of the project - will not appear. Accordingly, the project will not
cause involuntary physical eviction or forced economic loss or restricting access to natural and
economic resources. In general, the acquisition of the entire land for construction of the project and
determining the intended use thereof for the production – industrial objectives shall be conducted in
accordance with the relevant Macedonian legislation.
The land with an area of about 0.5 hectares is needed to expand access road to the location of the
proposed mine complex is predominantly agricultural land ownership in the combined - private
ownership and ownership of the State.
In principle, any possible loss of private land and other private property and any damage on them
during the construction phase or during the operation of the proposed mine complex, will be subject
to acquisition and compensation under the positive Macedonian regulations.

7.2 Employment Opportunities
Job creation for the construction of a mining complex and over its operational phase can be
considered a significant positive benefit from the project.
In the construction phase people will be needed a wide range of qualifications: from unskilled to
highly qualified people. Jobs for unskilled workers will include activities that require mainly physical
strength, while jobs which need semi-skilled workers will include work on various construction
positions (reinforced concrete works, mounting works, installation works, etc.). Work positions that
will require highly qualified persons will include management, supervision, control and
maintenance.
During the operational phase, engagement of mining workforce will be required for the needs of
open pit mining of raw mineral material and personnel needs for the process of heap leaching of the
mineral material and producing cathode copper in the processing complex. Additionally, a need ill
appear for engagement of highly skilled personnel for the management, monitoring, process control
and maintenance of mining complex. Estimates of total needs for employment in manufacturing
complex are given in the table below.
In terms of employment policy, SARDICH MC Operator will give priority for employment of residents
of the local communities, with a bowl of nearby settlements. This is especially true of jobs for
unskilled and semi-skilled persons who do not require special skills. Probably it will be necessary
the working positions that imply the need for highly qualified personnel for the type of activity of the
complex to be engaged people from outside the project area. The potential discrepancy between
the locally available skills and the project could be mitigated by appropriate training programs
before starting work on the mine complex.
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Table 7-1 - Overview of assessment of total staff required for the project
Unit

Assessment for personnel needed

heap leaching of the raw mineral

11 employees

Production (4 shifts)

40 employees

Laboratory

9 employees

Maintenance

31 employees

Management and administration

19 employees

Source: Feasibility Study - Mining complex for production of copper cathodes – „Kazandol”, Sardich MC DOOEL; 2014;
prepared by IONTECH 2000 JSC, Sofia, Bulgaria [Реф. 15]

7.3

Contribution to the development of the national and local economy

The basic contribution to the economy at national and regional level by the implementation of the
project will be the new opportunities for stimulating and intensifying the economic activities and
developments in the region.
The estimations of the volume of overall capital investments which were made so far, indicate that
the level of the same will be about 25 million Euro [Ref. 15], out of which, 18.7 million Euro are
direct capital investment [Ref. 15] for the needs of production process in the proposed mine
complex, i.e. for mining activities for exploitation of raw mineral, establishment and operation of
dumps for heap leaching of the raw material, construction of facilities for the processing complex,
construction of hydro-technical buildings and the other associated infrastructure.
In this context, it is expected that a significant part of the financial assets, to the total capital
investment will be spent on construction activities / services and procurement and installation of the
necessary equipment, which will be implemented by domestic companies through direct contracts
or as subcontractors. It will provide higher income for local companies and intensification of overall
economic growth in the region. On the other hand, labor flow will increase the demand for different
types of services in the wider region, including accommodation, catering, maintenance of vehicles,
supply of construction and other types of material, fuel supply etc., which will imply on increasing
the overall commercial activity in the region and indirectly shall contribute the creation of new jobs.
During the period of operation of the proposed mine complex, operating costs, on the annual level,
is estimated at about 10.5 million Euro [Ref. 15], including costs for the mining activities, labor costs
and payment of wages, energy costs, reagents and supplies and costs for service providers. The
predominant part of the funds for the supply of labour and services will be spent in the Country and
in the region of the project, which represents an outstanding contribution to the economy of the
Country and to the local level.
An important benefit of the project will be a regular cash flow to the state public budget in the form
of tax liabilities to the amount of 10% per annum of the income of the Investor and payment of the
concession rights amounting to 2% of the income generated from the process for production of the
cathode copper [Ref. 15].
Considering the nature of the export of the product of the complex, and the current and anticipated
prices of the metal on world trade markets, it can be expected very significant economic - financial
benefit in the form of foreign exchange earnings in the Republic Macedonia. Part of these funds will
enable the initiation of a new investment cycle by SARDICH MC, operator, especially in the
direction of starting capital investment activities for the opening of new mine complexes and,
consequently opening new jobs in the industrial sector in the Republic of Macedonia.
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In a general context, the major economic contribution to the local community of the proposed
project opportunities to stimulate and intensify the local economy and providing employment
opportunities.
Increased revenue to the local community can be expected through:
(I)

New direct jobs during the construction and operational phases of the proposed mine
complex

(ii)

Development of the economy in the municipality of Valandovo

(iii)

Increased financial inflows into the municipal budget or opportunity to intensify investment
in municipal infrastructure and other needs

(iv)

Opportunities to develop additional service activities related to mine complex

The proposed project will contribute to the diversification of the local economy, directly through the
presence of new employment opportunities and indirectly, to a lesser extent, by consumption of
locally produced goods and services. Depending on the volume of purchases that will be carried out
in local communities, benefit may have other sectors of the local economy. Local procurement of
general materials, products and services (food, catering, transport, security, etc.) can result in the
growth of local enterprises and the local economy.

7.4

Health, safety and security of the community 146
Construction Phase

Construction activities will imply limited changes in the lifestyle of the local population during the
life-time of the stage of construction of the proposed mine complex, estimated at about 9 months
[Ref. 15]. Previously free and unlimited movement of people and children on the roads and sites in
the area covered by the complex will should be restricted due to the presence of heavy vehicles on
the local roads. Additionally, probably during other phases of the roads construction, the use of the
roads will be with appropriate restrictive regime.
Another important issue related to the safety of the community is the need for the regulation of the
access to major construction areas, i.e. prohibition of unauthorized access of persons due the
possible security and health risks.
The contractor for the construction of a mine complex will be required to develop and apply
procedures to protect the health and safety of local communities and population. They should
include familiarization with the security rules of workers and the location, in order to prevent
unauthorized access to active construction sites, camps for the workers, transport vehicles,
construction machinery and storage facilities. Contractor shall have a plan for dealing with
emergencies in order to respond to incidents and emergencies in a way that is suitable for
construction risks. This plan will be based on prior identification of major-accident hazards and will
include measures necessary to prevent major accidents and limit their consequences for local
communities.
In accordance with the Plan for the transport management, in order to prevent any traffic accidents
and accidents on public roads shall be adopted and implemented appropriate transport and
security practices.
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Operational phase
During the operational phase, the Operator will provide implementation and control measures for
elimination or mitigation for the likely impact on the environment and on the health and security of
the local communities identified in this EIA. These measures will ensure reduction of impacts and
risks to a level acceptable to health standards and norms. In conditions of undertaking the
envisaged measures, the proposed project shall not create environmental conditions that can lead
to deterioration of health condition of the population in the project area.
The operator shall identify and evaluate all safety hazard concerned the Communities throughout
the operation of the mine complex and determine preventive measures in order to overcome the
same in a manner appropriate to the identified risks and impacts. These measures shall be
identified in the relevant plan for dealing with emergencies, which, inter alia, include organizational
structures, responsibilities, procedures, communication, training, resources and other aspects
required to implement such a policy and effectively respond to emergencies associated with
project hazards. The plan shall contain mechanisms for reporting, it shall also define the roles of
team for emergency conditions response and shall define issues of communication with local
communities.

7.5

Labor and working conditions

Health and safety at work is inter-disciplinary category that applies to the protection of safety,
health and welfare of the employees. The purpose of all programs for health and safety at work is
to contribute to creation a safe working environment.
The two main phases of the project for the establishment of the proposed mine complex
construction and operation - will include hiring a significant number of employees.
The protection of workers has been identified as a key priority in the process of construction and
operation of the proposed mine complex. The measures should be defined in regard to the
protection of workers in the construction phase and the operating phase of the project include
providing the following minimum requirements: only qualified personnel should undertake tasks
relevant to their duties, provide appropriate personal protective equipment, no action should be
taken in adverse weather conditions, providing health services and social amenities of the location
of the activity identification and assessment of risk. These measures, together with the
commitment to respect the national legislation in the field of health and safety, will provide a basis
on which welfare of employees and the health and safety of workers.
The working conditions and labor camps will be set in accordance with the relevant Macedonian
labor legislation. All contractors during construction shall be responsible for the plans for
occupational health and safety, which is provided to workers to enable safe and healthy working
environment. The operator shall review and approve these plans and shall be responsible for
supervising the performance of liabilities by contractors. All construction workers will be trained in
the relevant security rules and procedures. During the operational phase of mine complex, the
Operator shall provide preparation and implementation of appropriate plans for occupational health
and safety.
Accommodation for workers during construction and staff during the operational phase of the mine
complex will be in accordance with applicable standards of hygiene, safety and to meets the
fundamental needs of workers. The accommodation should be in accordance with the national
legislation and best practices regarding it, but not limited to the following: providing sanitary
facilities, providing fire protection and other safety hazards, providing facilities for first aid and
medical facilities, heating and air conditioning.
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7.6 Traffic and transport
7.6.1 Introduction
Construction works, heavy machinery and the heavy and large transportation vehicles, as well as
increased intensity and volume of traffic during the construction period of the proposed mine complex
and during its operational phase will affect the normal traffic regime in the project area.
Traffic throughout the project lifecycle implies a need for adequate attention, because (1) the possible
increase in intensity and volume of traffic in the roads (in average) lower traffic load and (2) use of overdimensioned and heavy vehicles for construction and operational objectives. Key traffic aspects can
generally be grouped into (i) aspects outside the site, and (ii) aspects within the scope of location of the
project.
Off-site aspects relating to conditions outside the construction site, i.e. from the operational location of
the proposed project:
• Choice of routes of access roads and commuting time.
• The ability of local roads to accept the planned scope and intensity of traffic during the
construction phase and during the operational phase, taking into account the technical and
operational requirements for large and heavy vehicles.
• Road safety.
• Plan for transportation and traffic.
Aspects relating to the location of the conditions within the construction site, i.e. operational location of the
proposed project:
• Standards for access roads, including the possible need for upgrading of the existing roads built
for the needs of the conducted detailed geological research.
• Measures to control erosion and landslides.
• Restoration of any necessary temporary road after the construction work.
7.6.2

Ways of construction transport
The main manner of transport for the proposed project will be the road transport. This is
due to the well-developed regional and local road network in the project area and the
necessary flexibility in providing equipment and materials to the location of the project. In
case of need, the delivery of certain products, machinery, etc. could be organized through
the combined rail and road traffic.

7.6.3 Supposed inventory of construction vehicles
The following table provides an overview of the presumed types of light and heavy
vehicles which shall be used to meet the transport requirements for the construction of the
proposed minecomplex.
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Table 7-2 - Supposed inventory of vehicles for construction transport
Light vehicles
Heavy vehicles
Cars
Trucks and trucks with ready-mixed concrete (mixers)
Vans
Cranes, truck cranes
Minibuses
Buses
Lightweight tractors
Heavy tractors
4-wheel drive vehicles
Non-standard heavy goods vehicles for the transport of
certain equipment for the building project (heavy machinery excavators, bulldozers, graders, loaders, etc.).
Non-standard heavy vehicles for the transport of certain
equipment or items of equipment needs
launch the operational phase of the project
(Crusher, mining trucks – dumping trucks,
transformers, tanks, etc.).
In the following table is given an overview of the presumed types of light and heavy vehicles which
shall be used to meet the transport requirements for the construction of the proposed mine complex.
Table 7-3 -

Supposed inventory of vehicles for transport in the operational phase proposed mining
project
Light vehicles
Heavy vehicles
Cars
Trucks to transport materials, goods and products
to, and from, the project site
Vans
Buses
Minibuses
Internal transport - non-standard heavy vehicles
For the needs of the operational phase of the project (mining
trucks – dump trucks)
4-wheel drive vehicles

7.6.4 Effects on traffic
It is obvious that the construction traffic and the traffic for the operational phase of the project will
increase the flow of traffic on some roads, especially on the local road network and non
categorized roads where traffic level is usually low. These effects on this traffic on such roads will
cause a significant increase in the basic flow of the traffic. These effects during construction will
be short to medium term, limited to the duration of the immediate construction work. During the
operational phase of the project, these effects will be long term, but with a smaller periodically
discontinuous intensity than those in the construction phase. The expected impacts in both stages
will be mitigated and controlled through measures for traffic management, the detailed plans for
traffic management and transport. Thus the impacts on communities affected by the project traffic
shall be minimized. Accordingly, the significance of these effects can be assessed as a low to
moderate.
7.7 Effects on agricultural activities
The form of the purpose of land use, as well as planned activities themselves in the planning
scope of the proposed mining complex do not cover or provide for conversion, the existing
agricultural land, which excludes a direct loss of such a land in the project area and direct impact
on current agricultural activities, where a dominant part belongs to viticulture, fruit and early grown
vegetable crops.
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Overall planning and preparation of technical project documentation of activities and the buildings
in the scope of the mine complex are based on the principles and the principles of high level
protection, sustainable development, precaution and prevention, cleaner production and the Best
Available Techniques specified in the Macedonian and international legislation regarding to the
environmental. It ensures that in the undertaking established design solutions and proposed
measures to avoid and reduce impact on the environment, it will not cause negative effects on
media of the environment (air, water and soil) over the established quality standards. Accordingly,
the proposed project:
-

Will not pollute the air, because it does not provide neither combustion nor melting of raw
mineral material and the discharge of pollutants by punctuate source.
- Not to carry out the discharge of industrial wastewater into natural recipients (Water flow,
soil or agricultural land), nor in sewerage system but will perform recirculation of the same
in a closed cycle of technological process production.
- Not to carry out the discharge of municipal wastewater into natural recipients (water flow,
soil or agricultural land), nor in sewerage system but will perform their purification and
recirculation in a closed cycle of technological process production.
- Shall not carry out the discharge of pollutants into surrounding land and groundwater,
because specific construction and technological measures to prevent and control the
possible pollution of any operation, construction and technology are provided in the mine
complex procedure based on the concept of Best Available Techniques (BAT), established
by national legislation and EU legislation on industrial pollution19 . In this context, and in
order to protect against contamination of underground migration working solutions:
i.
on the bottom of the heap leaching dump of the mineral material, a protective
impermeable pad - a combination of a geological barrier layer with a coefficient of
permeability K≤10-7) and artificial barriers (geo-membrane of high density
polyethylene with a permeability coefficient (K) in order to (compacted clay will be
performed with size order 0,5 x10-12 m / s to 0,5 x10-15 m / s).
ii. on the bottom of the operation ponds, it is envisaged to use special industrial pad
produced on the basis of clay - BENTOTEX B5000, which guarantees full
impermeability equivalent to the coefficient of permeability (K) of 10-11 m / sec.
Would not do permanent removal and disposal of industrial waste in the scope of the
mine complex or in the wider area. These wastes will be removed from the area by
authorized handlers for further processing in licensed installations / plants in the country
or abroad.
Would not do permanent removal and disposal of municipal waste in the scope of the
mine complex or in the wider area. These wastes will be removed from the area by
authorized - public utility.
Will not perform uncontrolled and unsanitary removal of raw mineral waste. This type of
waste will be disposed on a separately derived location in the scope of the mine complex,
designed in accordance with the applicable technical and mining standards. After
completion of the project, this dump will be subject to re-cultivation.
Having regard to the above, it can be concluded that the activities provided by the project do not
possess the potential to contribute to increased threats in terms of agriculture-related problems
arising from inadequate system for environmental protection, already established in the local
Environmental Action Plan (LEAP), which dominantly concerns20 the recorded air pollution (Use of
fossil fuels for heating), water and soil (discharge of untreated wastewater into natural recipients

19

Directive 96/61 / EC on integrated pollution prevention and control (IPPC)

20

Source: Local Action Plan for Environment of Valandovo (2009 - 2013)
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and agricultural land, and improper handling the solid and liquid agricultural and livestock waste),
substandard waste management registered landfills.
The effects of the implementation of the project in terms of future agricultural activity in the region
are neutral and allow the smooth operation of all agricultural activities in a way that they are
currently performing. Thus, the planned activities in the mine complex are ongoing forms of
agricultural land use in the area is compatible without mutual collision and considerable potential
for direct negative interaction.

7.8

Cultural Heritage
Near the site of the proposed mine complex were not identified archaeological sites and areas of
cultural heritage that would constitute a limiting factor in the implementation of the project.
During the construction work and activities of the mineral resource exploitation in the zone of open
pit mine, the contractor shall develop and implement procedures in case of accidental discovery of
archaeological cultural good in order to comply with national legislation for the protection of cultural
heritage. Workers should be trained for these procedures.
If during the performance of construction and mining works they discover an archaeological site or
items of archaeological significance, the contractor shall:

(i)
(ii)

immediately notify the competent public institution for protection of cultural heritage discovery
shall cease all operations in order to secure the site against possible damagie by unauthorized
access and

(Iii)

to maintain the discovered items in place and in the condition they were found.
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8

Impact assessment

8.1

Impact assessment matrix

The analysis of the environmental impact considers all potential changes of bio-physical and
socio-economic environment that may result from the proposed
project. The level of change determines the significance of the change, which is evaluated in
terms of spatial scope, duration, the probability of occurrence and intensity. The total
assessment is in regard primarily to changes that are considered significant.
The criteria for assessment of the impacts are determined by (i) their range, (ii) the likelihood of
appearance, (iii) the length, (iv) the intensity / magnitude, and (v) reversibility. Evaluation of all
the effects of various environmental elements prepared matrix.
Table 8-1 - Matrix for assessment the potential impacts
Scope / Degree
Limited
Area on and around the construction and operation
(on the location of
project
project)
Local
In the scope of a local municipality / neighboring
municipalities
Regional
Macedonia / neighboring countries
Global
Continent and beyond
Probability
No probability
should not appear during normal operation and normal
conditions
Little probability
Possible, but not probable
Medium probability
May happen sometimes
High probability
May occur throughout the life cycle of the project
Certain
will certainly appear
Time duration
Very short
Few minutes up to several hours
Shortly
Few hours to several weeks
Average duration
Several weeks to several months
long
Several months to several years
Very long
Decades / centuries
Intensity/
A
Insignificant. Weak environmental change of the
magnitude
environment.
B
Small. Minor marked change of the environment, but with
proper planning is not causing damage to the
environment.
C
Moderate. Bigger, but no fundamental change of the
environment that can be controlled by applying
appropriate measures.
D
Big. Big, fundamental change of the
environment.
E
Impact which compensation measures are required
Reversible
Reversible environmental impact, i.e.
(Impact)
impact on the environment, which can be
returned back to previous state
Irreversible (Impact)
Irreversible impact on the environment,
i.e. impact on the environment which will not return to the
previous state
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8.2

Assessment of the significance of impacts

The significance of the potential effect is a function of the characteristics of the impact (range,
probability of occurrence, duration, magnitude, etc.) and the value of the resource is affected by
the impact. It can be defined as the level to which the assessor considers the effect is significant
for the environment. This is specific to each effect and will vary from an effect to an effect.
In general, the effect / influence can be categorized in the following importance categories:
• Insignificant: no significant change in the environment;
• Small: detectable, but no material change in the environment;
• Moderate: material but not fundamental change of the environment;
• High: fundamental change of the environment.
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Table 8-2 - Matrix major anticipated environmental impacts during the life cycle of the proposed mining complex
Parameter /
Description
indicator
environment
Emissions in the air

Scope

Duration

Probability

intensity /
magnitude

reversibility

significance of
impact without
mitigation

A

Reversible

Minor

B

Reversible

Minor

B

Reversible

Minor
moderate

B-C

Reversible

Moderate

intensity /

Reversibility

significance of

Construction - Dust emissions:



-

movement of vehicles
clearing of the terrain and preparation for the exploitation
(excavation) of the raw mineral
building a dump, construction and facilities
emission by exhaust systems of vehicles

limited
Generally:
- Emission exhaust
systems of vehicles

Operability

Parameter /

mining activity:
- emission of dust from
blasting and exploitation of
the raw mineral
- emission of dust from the transport vehicles in
unpaved roads
emissions from the technology complex for production of
cathode copper:
- stationary sources
(extraction, electrolytic
and boiler room)
- Diffuse sources
(formation of
dump, heap leaching,
collection ponds)
- Mobile sources

Description

limited

Scope

Moderate
duration
(not
continued)
Very long
(not
continued)
Very long
(not
continued)

Certain
probability

Very long

Certain
probability

Duration

Probability

to
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environment
indicator
Emissions in the water/ soil
- risk of accidental
leakage of contaminated
water in construction zones, or fuel oil vehicles
- Erosion or landslides

Construction

limited
- Loss of soil
(enlargement of the
access road, opening of
exploitation mine,
establishing a dump for heap leaching,
construction of facilities and
infrastructure)
- Loss of soil
(progressive exploitation dump for heap leaching)

Operability

limited

Moderate
duration

limited

Very long

- Technological complex
for production of cathode
copper (accidental
leaks, wastewater,
technical water) - heap leaching, extraction, electrolysis

limited

- groundwater

limited

Very long

limited

Very long

limited

Very long

- Risk from incidental leakage of fuels, lubricants from the limited
vehicles/ equipment
- Risk from incidental leakage of stored (reservoirs for hazardous
materials (fuels, acids,etc.))

- (Contaminated) atmosphere groundwater
- Municipal wastewater

Parameter /
environment

Very short

Description

Very long

magnitude

impact without
mitigation

Small
probability

B

Minor

Certain
probability

C(D)

Certain
probability

C(D)

Minor
probability
(incidents) /

B-C

Reversible

Minor
Minor
Irreversible
(re-cultivation) moderate
Reversible
Moderate
great

to
to

Certain
probability

Scope

(wastewater)
Minor
probability

B

Reversible

Moderate

B

Reversible

Minor

B

Reversible

Minor

Very long

Certain
probability
Certain
probability
Minor

b

Reversible

Minor

Duration

Probability

intensity /
magnitude

Reversibility

significance of
impact without
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indicator

mitigation

Waste aggregation
- 15- packaging waste

limited

Very short

Certain
probability

A

Reversible

Minor

limited

Very long

Minor
probability

B

reversible

Moderate

limited

Very long

Certain
probability

B

Irreversible

moderate

A

Reversible

minor

limited
To local

Certain
probability
Very long
Certain
(discontinued) probability

B

reversible

Minor
moderate

Scope

Duration

intensity /
magnitude

Reversibility

significance of
impact without

Construction - 17- waste (demolition and construction waste

Operability

- 20- communal (commercial waste
- 06 - inorganic waste
processes
- 11 - waste
hydrometallurgical
processing of non-ferrous
metals
- 13 - Waste oils and
liquid fuels
- 15 - packaging waste
- 19 - waste plants
waste processing
- 20 - Communal
(commercial) waste
Raw mineral waste

Noise/ vibrations
Construction Construction noise (vehicles, mechanization, equipment, limited
construction operations)

Operability

Parameter /
environment

Operating noise
-procedures for blasting
- Exploitation and work of
machines (crushing, etc.).
- Actions to form dumps
- Operating activities
technological complex
Operating Vibrations:
- Procedures for blasting
- from equipment/ vehicles
Description

very
short
(discontinued)

Probability

to
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indicator
Biodiversity

Construction

Operability

mitigation
loss of vegetation and
habitats (opening of open pit mine for exploitation,
establishing a dump for heap leaching,
construction of buildings,
infrastructure and access
roads)

limited

Moderate
duration

Certain
probability

A

Irreversible

Minor

loss of vegetation and
habitats within the scope of the location of project

limited

Very long

Certain
probability

B (E)

Irreversible

impact on fauna
(mortality of birds)

limited

Very long

Small
probability

B

Irreversible

Minor
moderate
Minor

limited

Moderate
duration

Certain
probability

B

Partly
Irreversible

Minor

local

Very long

D(E)

(Recultivation)

Huge

limited

Very long

Certain
probability
Certain
probability

Landscape
Construction physical changes
site (opening of open pit mine for exploitation,
establishing a dump for heap leaching,
construction of facilities
infrastructure)
Physical changes of the locality (progressive excavation
of raw mineral)
Physical changes of the locality (heap leaching dumps)

Operability

Parameter /
Description
environment
indicator
Emergencies (damages/ incidents, etc)
endangering health
people and pollution

Scope

Limited

to

Duration

Probability

Moderate

Small

intensity /
magnitude

to B

B(E)

to

Moderate

Reversibility

significance of
impact
without
mitigation

Partly

Moderate
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Construction

Operability

environmental media
environment (fire, explosion,
leakage of chemicals ...)

local

endangering health of
people and pollution
environmental media
environment (flood, fire,
explosion, leakage of
chemicals, solutions, etc.)

Limited
local

Over border impacts
Construction X
X
Operability
Cumulative impacts
Construction X
X
Operability

duration

to

medium
probability

reversible

Very long

Small
to B
medium
probability

Partly
reversible

Moderate to large

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X
X

X
X

X
X

X
X

X
X

Table 8-3 - Matrix for the main expected impacts on the social environment during the life cycle of the proposed mine complex
Parameter /
social
environment
indicator

Description

Acquisition and use of land
acquisition of land and
conversion of forest
Construction land

Scope

Duration

Probability

intensity /
magnitude

Reversibility

significance of
impact
without
mitigation

Limited

Very long

Certain
probability

A

Minor
Reversible
after
the
completion
of
the
project
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Employment possibilities

Construction job creation and

Certain
probability

/

/

Positive impact

Medium
duration

Certain
probability

/

/

Positive impact

Very long

Certain
probability

/

/

Positive impact

Local/
Moderate
development capabilities
regional
duration
project goals
Very long
Operability
Contribution to the development of the national and local economy

Construction

significant capital
investments,
diversification of the
local economy, new
employment, increased
local consumption of local
manufactured goods and
services.

Local/
regional

Operability

Operating costs
Local/
project, financial
regional
inflows into state and
local budget, purchasing
works
and
services,
payment of
Income and profit
concession fees

Parameter /
social
environment
indicator

Description

Scope

Duration

Probability

intensity /
magnitude

Reversibility

significance of
impact
without
mitigation

local

Moderate
duration
(discontinuous)

Certain
probability

C

Reversible

Minor

Traffic and transport

Construction

increased flow
Traffic on roads and
central heating network
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Operability

increased flow
Traffic on roads and
central road network
Impact on agricultural activities
Loss of land

Local

Very long
(discontinuous)

Certain
probability

B

Reversible

Minor

X

X

X

X

X

Indirect
impact
on Local
agricultural
activities
(emission in media,
waste)
Cultural heritage
Occasional archeological Limited
discovery
Construction

Very long

Small
probability

B

Reversible

Minor

Very short to Low
short
probability

A

/

Minor

Operability

Very long

A

/

Minor

X
Construction
Operability

Exploitation
of
raw Limited
mineral:
Occasional
archeological discovery

(discontinuous)

(discontinuous)

Low
probability
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9

Measures for mitigation the impact on the environment and
socio economic measures

9.1

Air Quality
Construction Phase

The most effective way of managing emissions of dust and solid particles and the Prevention of
the same is by effective control of the potential sources. Specific measures for mitigation,
provided to ensure that emissions from these sources shall be minimized, are listed below:
• The open pits will be brought to minimum.
• Stocking up the soil and earth material will be minimized with proper coordination of the
earth works and excavation activities (excavation, leveling, compaction, etc.).
• Measures for dust reduction shall be applied by spraying with water where there is
visible dust generated by vehicles and other activities.
• Speeds on the earth roads shall be limited in order to reduce emissions if intensive
fugitive emissions occur, until measures of spraying water or the other mitigation
measures are not administrated.
• All construction machinery and equipment shall be maintained in proper working order
and the same shall not be used when are not operating.
• Any material shall not be burned in on near the construction zones without authorization
and supervision by the competent authorities.
• The speeds of the vehicles shall be restricted on the construction areas and access
roads.
• Vehicles that transport aggregate material shall be constantly covered.
• The levels of dust and amounts of dust which deposits on the estates in the vicinity (200
m) of the construction site shall be monitored and actions shall be undertaken in order to
reduce the creation of dust and if ample dust on surfaces.
The above mentioned measures are measures of good construction practice and are provided
to ensure construction activities not to create large amounts of dust or solid
particles. The application of such measures shall ensure significant dust effects not to appear
during construction of the proposed mine complex. Additional mitigation measures could be
developed which shall be specific to a particular building site, on the basis on a revision of the
planned construction activities and the same shall be involved in the relevant technical
documents.
Operational phase - Exploitation of mineral resource
Prevention and control of dust emission from this activity can be accomplished through
application of these measures in the area of good working practice:
• Compaction of internal roads for traffic and transport in the scope of the exploitation site,
and wider in the mining complex, and the regular maintenance of the same.
• Usage of systems for suppressing dust shall be needed during all seasons of a year in
the zones of the processing of mining and crushing the raw material, as well as for the
needs of road maintenance, machinery, vehicles and equipment exploitation of the raw
materials. In general, these systems can use a water and compressed air spraying
equipment. (Air Atomizing Spray Systems); creating water mist by using a high pressure
jet spray creating (Fog Systems); or systems that use chemicals (wetting agents) for
more effective spraying and dust suppression. Additionally, to reduce emissions dust in
the crushing of copper ore crushing plant Systems with foam (Foam Systems) working
on water-based compressed air and an additive could be used.
• Although the current world practice shows that when blasting in mines the total effect of
the emission of dust is not considered significant in the case of Intensive dust emission
in mine areas in the open pit measures for its control and suppression shall be
undertaken. The most prevailing measures for his purpose are: (i) spraying water on the
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area of blasting, and (ii) using guided cartridges or vials (small containers with water)
which are placed in the boreholes by placing explosives. According to past experience,
the use of such cartridges (vials) achieves a reduction of dust between 40% and 60%.
Additionally, measures in the area of good mining practice shall be carried out:
•

Careful handling of excavated mineral raw material for procedures of loading, transport,
unloading and filling the crusher, by maintaining minimum operational height of fall of the
material.

•

Stopping the operation if an intense emission of fugitive dust, or reducing the volume of
mining activities in order to determine the cause of emissions and taking measures for
its elimination.

•

Reduction of traffic and speed limits to vehicles in case of occurrence of intense fugitive
dust emission.

•

Preservation and maintenance of vegetation in zones of the open pit and its
surroundings as far as possible and as practical.

•

Progressive remediation of the open pit mine, prepared in accordance with technical
solution design and rehabilitation, in accordance with the obligations laid down in the
relevant regulation.

Operational phase – Heap leaching of copper ores and production of cathode copper
The following table is a summarized overview of the main measures, reduction and control of the
impact on air quality out of this activity.
Table 9-1 - Review of measures to control air emissions from the heap leaching process of the
copper ore and production of the cathode copper
Classification
ofSource
sources
Stationary sourcesProcess
(air conditioning exit) electrolysis
Liquid
process
Diffuse sources

Mobile sources

Emission
ofAcid mists

extractionIOS emission

Control
measures/
reduction

impact

- Local ventilation
- plastic balls
- scrubber
- closed extractors
- use of diluents which is not IOS
- local ventilation

heap
process

leachingheap
leaching- The use of weak acid solution
evaporations
- Application of solvents in a
drip manner
- Protective green belt
Collection ponds
heap
leaching- Protective green belt
evaporations
Forming heaps atDust
-spraying
with
water
if
new dumps
necessary
Traffic - passenger SO2, NOx, CO, CO2 /
and freight vehicles
which shall enter and
go out of the
location
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Heap leaching:
Evaporation at the heap leaching process. The extraction solution is applied on the dump surface in the
form of droplets rather than as a spray, thus significantly affecting the quantity and quality of vapors.
For these reasons, the impact is assessed as small to negligible, and after starting operation of the
complex, monitoring shall be carried out for the ambient air quality.
The evaporations from the ponds with technological solutions have little significance in terms of the
environment, having in mind that the content of sulfuric acid is low, and additionally, because of the fact
that the initial low content of acid has reacted in the heap leaching process. Vapors mostly shall
contain water, and specific measures are not necessary for the mitigation, except control of
technological procedures and good work practice.
In order to mitigate the effects on the immediate environment, it is envisaged setting a protective green
belt over and over the dump and the collection ponds. The parameters of this belt (Micro-location,
length and width, as well as the type of vegetation) will be determined for the needs of the investor by
qualified experts in the field of the biodiversity and forestry.
To monitor performance and possible effects on the air, appropriate
monitoring shall be regularly performed for the situation of the dump and the collecting ponds in the
scope of the complex.
Liquid extraction:
The solvent that shall be used at this stage i not classified as a volatile organic compound (VOCs) as
the impact in this phase is drastically reduced in terms of emitted organic compounds.
As additional measures for control shall be applied following things:
-

The containers for liquid extraction and receptacles are placed in a separate room and they are
covered.

-

Installation of a local ventilation on the vessels for extraction and re- extraction which is only for
that room.

Electrolysis:
There are several types of measures to control fugitive emissions of the acid mist, the result of this
process. The choice of measures in the project is made according to the recommendations and
requirements of the respective documents on best available techniques. Control measures on the
effects of the phase consist of the use of (i) floating environment (balls or beads) and (ii) covering the
tubes and applying local mechanical ventilation by treatment of the collected gases with a wet
scrubber.
Balls or beads
These balls (plastic beads or hollow balls) are floating environment for capture of acid mists, placed in
the electrolysis tube.
They typically are produced from HDPE, polypropylene or polyurethane (polystyrene). Beads or balls,
floating on the surface of the electrolyte, creating a barrier of mist droplets, which thus harden on their
surface, and do not fly into atmosphere. If the layer of balls is quite thin, it shall not be an effective
barrier to the acid mist. On the other hand, a fairly thick layer will interfere with removal and placement
of cathodes in the tube as well as checking the electrolyte for abnormal conditions.
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Covering the tubes incense and applying local mechanical ventilation
Projected electrolysis tubes will be covered with lids, and for each tub there will be a local ventilation,
which will extract the mist from under mist cover. The gases from the sucking out ventilation shall be
purified in a wet scrubber.
Respiratory protection
At the work in the electrolytic department, employed personnel will be equipped with protective
respiratory masks, typically used at those covering half face - Air purifying respirators (APR).
In order to monitor the impact of the work at the manufacturing plant, monitoring of air emissions and
air quality is provided by which will be monitored the impact of the plant, according to previously
prepared and approved monitoring plan will be a part of the Plan for Environmental Management of the
future operator of the activity. The frequency of the monitoring will be determined by the conditions that
will be determined A - integrated
environmental permit, in accordance with the requirements of the competent authorities for
environmental protection.

9.2 Water and soil quality
The progressive loss of soil through excavation in the scope of the proposed location of the
mining complex, during the construction phase and continuously throughout its operational
phase, is an impact which can not be predicted and could not be implement measures which
would mitigate the expected effect. Measures to mitigate the permanent negative impacts on
soils are measures restoration phase of the scope of the proposed mine complex, which will
provide a broader context, the formation of new soil layers as part of the rehabilitation of the
landscape and restoring biodiversity in the project area, according to prepared and adopted
Plan phase of reclamation of the area of the proposed mine complex.
Construction Phase
General measures for reduction of the potential impacts on water and soil from the proposed
construction of a mine complex procedures include good construction
practice. Such measures include:
•

Ensuring the stability of working slopes in the surface mine, in dump, at the operation
ponds and accumulations and access roads.

•

Minimizing the work on soft ground in wet weather and minimizing the excavation and
removal of soil, whenever possible.

•

Temporary storage of all excavated soil in a secure location with prevention of
leakage and erosion. Any piles of soil that will remain after the construction shall be
removed or dissembled.

•

Locating the bulk earthen material outside the scope of surface waters.

•

The water should not leak or other materials not to put directly into surrounding
waterways and gullies.

•

The occurrences of landslides, erosion and sediment expired from the construction
work, including the roads should be prevented.
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•
•
•
•
•
•
•

Proper planning and biological treatment of slopes with a predetermined risk of erosion. This
includes separation of humus accumulative horizon soil from parent (geological) horizon and
its reuse in rehabilitation after completion of construction activities.
If necessary, control measures for erosion and sedimentation through establishing temporary
drains divert potentially dangerous surface waters originating from construction sites to be
installed.
To provide storage for oil and other chemicals and hazardous materials related to the
construction. Apply reasonable measures (eg .: temporarily security enclosure) to ensure the
safety of the oil storage against damage and vandalism.
Equipment for cleaning the leakage of all locations where fuel, chemicals or other hazardous
material are stored to be provided.
To provide mobile toilets and authorized service company for professional removal of waste
water from the toilets.
Maintain all engines in good working order and quickly repair of the equipment that expires.
Sustainable treatment of wastes during the entire period of construction of the mine complex.
Operational Phase - Management Plans

For the management of the surface waters in the scope of the proposed mine complex in its
operational phase, a Management Plan for surface waters shall be prepared. It will establish a set
of operational and institutional activities and protection measures for surface waters of the planned
activities in the complex, as well as protection from harmful effects of water (protection against
floods, erosion and torrents, protection against freezing of surface water bodies as well as removal
of consequences of such as removal of the such damages resulting from the water).

For protection against pollution of water and soil in case of accidental leakage of hazardous
materials and chemicals shall be prepared and implemented a plan for prevention of leakage,
control and countermeasures. In addition, the future operator of the activity will prepare and
implement a plan of action in case of emergency to raise the awareness of the risks of incidents
which may imply damage to the environment, raising the capacity to act in emergency situations
and establish ways and procedures for action.
Operational phase - general measures
The general measures for reduction of the potential impacts on water and soil over the operation
of the proposed mine complex procedures include a good working practice. Such measures
include:
• Installing of piezometric network in the area of impacts of the proposed mining complex and
monitoring of groundwater as an integral part of overall monitoring of the media and the
environment.
• Compliance with health and safety standards and best practices
managing the storage and use of chemicals and hazardous materials in
use for the proposed mining complex.
• Planning and implementation of measures to protect soil from leakage fuel or oil from vehicles in
function of the proposed mine complex.
• Provision of equipment for cleaning spillages from operating locations they are stored and oils
are used, fuels and other chemicals or dangerous materials.

166
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
Operational phase - Exploitation of mineral resource
Prevention and control of potential impact on water and soil of this activity shall be realized
through design measures for managing surface waters in the zones of the open pit mine, that is,
construction of hydro-technical protection system for the open pit mine to ensure capturing and
evacuation of water from outside the active areas of the mine.
Typically, this type of protection involves the construction of a protective rim around the canal
network of the perimeter of the active mine and floor channels for collection of water, as well as
the associated pumping equipment. This system will be part of the integral hydro-technical
protection system of the complex from surface waters.
Operational phase – Heap leaching of copper ores and production of cathode copper
The following table is a summarized overview of the main reduction measures and control of the
influence on waters from such an activity.
Impact waters from this activity.
Table 9-2 - Review of measures to control the potential influence on water from the process of
heap leaching of the copper ore and producing cathode copper
Source
heap
process

Impact
leaching •

Incident, uncontrolled solution leakage •

Dump pad

•

Incidental spillage of the solution •
ponds during high water (heavy rains
or when snow is melting
•
Acid mine drainages (precipitation
drained from the dump when raining)
•

Protection pad on the bottom of the
dump

Presence of organics in the raffinate •
or electrolyte

Capturing the organics
cleaning the solutions

•

Liquid
process

Control measures/ reduction of impact

extraction •

Electrolytic process

•

Exit technologic flow- raffinate

Protection hydro insulation on the
bottom of the collection ponds
Construction
of
emergency pond

a

separate
and

•

•

Incidental leakage of
vessels and pipelines

Capturing and returning in the
process of exit water and solutions

•

Waste water from washing (at •
washing the ready cathode copper in
order to remove the electrolyte from
their surface)

Capturing and returning in the
process of exit water and solutions

•

Incidental spilling of electrolyte from
equipment, tanks and pipelines

Sewage system for •
municipal
waste
water
Sewage system for
•
rain waste water

technologic

Municipal waste water

•

Collection and treatment in the
waste water filter

Contaminated rainwater

•

Collection,
disoiling

sedimentation
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Heap leaching process
Technical and technologic measure for control in the process of heap leaching are adopted in
accordance with the appropriate relevant documents for the NDT.
Dump
In order to protect the underground against contamination of migration of working solutions, the on
bottom of the dump shall be made a protective pad - a combination of geological and artificial
barrier that will prevent soil and groundwater contamination in areas of the dump.
To achieve the required level of protection this substrate is designed and shall be controlled
according to the technical standards and regulations for this kind of facilities. The same is
designed as a multi-layered structure (Figure 9-1 below), as follows:
- Drainage layer of fine gravel or crushed or gravel like material with a thickness of 60 cm, the size
of the particles which will not cause damage to the geo-membrane under the layer. This layer
embraces the working solution at the bottom of the dump and directs through the direction to the
site collection. Additionally, the purpose of this layer is to provide protection on the protective
surface - artificial barrier and geological barrier and evenly distribute the load of the material of the
dump over it.
- The artificial barrier (geo-membrane) made of high density polyethylene (high-density
polyethylene (HDPE)) with a thickness of 2 mm. This membrane allows the collection and
evacuation of the technology solution enriched with copper obtained by the heap leaching of the ,
obtained by the heap leaching of the raw mineral disposed in the dump. It is hermetically
impermeable with a guaranteed rate of permeability (K) in order of magnitude of 0,5х10-12 m/s up to
0,5х10-15 m/s and prevents leakage of working solutions to the underground.
- Geological barrier made of clay impermeable compacted layer with a total thickness of 50 cm.
This barrier provides a flat and smooth surface for safe and proper installation of geo-membrane
containment and evacuation of the working solutions in case leakage into geo-membrane, i.e.
prevents its penetration in soil layers below the dump. The layer above the prescribed thickness is
performed successively compacting several layers of clay with a thickness of 20 cm, which is
controlled at compacting in order to achieve the coefficient of permeability K≤10-7 m / s.
Figure 9-1 – Measures for soil and groundwater protection at storage place for heap leaching of
raw mineral (cross section of the hydro-insulation system of the storage place)
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In case of lack of necessary quantities of clay with adequate technical quality, an alternative
design solution would be applicable to perform placing of the protective surface which will provide
the required level of impermeability same as a protective surface that includes natural clay layer.
Basically this solution is the use of special industrial substrate produced on the basis of clay - etc.
geosynthetic clay layer (geosynthetic clay liner (GCL)), as a substitute of natural clay layer.
Products such as GCL guarantee impermeability equivalent to the permeability coefficient (K) of
10-11 m / sec. Based GLC product sets geo-membrane of HDPE (high density polyethylene) with
a guaranteed rate of permeability (K) in a range between 0,5х10-12 m/s to 0,5х10-15 m/s, with
prescribed thickness that prevents leakage of working solutions to the underground.
Basically one standard GLC product is comprised of
three main elements (Fig 9-2):
(i)

Upper layer of nonwoven (covering) geotextile

Fig 0-1 – Alternative measure for soil and
underground water protection at leaching heap
for mineral ores (transverse section of the system
for heap waterproofing - geosynthetic clay layer)

(ii)
Layer of natural bentonite clay as insulator
placed between two different types of geotextile, and
(iii)
Lower supporting layer, reinforced foil of
geotextile.
The geotextile layers in GLC products have role of:
- Layers for keeping and stabilizing of the clay layer
- The upper layer is playing the role of impregnated
material when in contact with liquids
- Providing обезбедуваат strength and stability of the product ie. acceptance of the shear
stresses due to the strengths of tightening, possessed by geotextiles.
- They are chemically resistant and not biodegradable, that ensures the longevity of the insulation.
Monitoring the effectiveness of the protective substrate is carried out by establishing monitoring
the quality of groundwater as part of the overall monitoring of the media and the environment in
the proposed mine complex (see Section 10 - Management and Environmental Monitoring).
Monitoring the groundwater provides construction of a network of measuring points (piezometers),
which finally will be determined by expert and authorized organization for monitoring and in
compliance with prepared monitoring program based on proven methodology and approach.
Accurate measurement places and measuring monitoring parameters related to the operational
phase of the proposed mining complex will be determined during the preparation of the application
for obtaining A - integrated environmental permit and in accordance with the requirements and
obligations under the relevant national regulations and in agreement with the competent authority
for issuing the permit – the Ministry of Environment and Physical Planning. Among other things,
this network shall provide Construction of piezometar on a determined location in the micro dump,
in order to monitor the groundwater quality as an indicator of the efficiency of the protective Pad.
Working ponds
In terms of the protection of the bottom of the working ponds it envisaged to use special Industrial
substrate produced on the basis of clay - BENTOTEX B5000, which guarantees impermeability
equivalent to the coefficient of permeability (К) од 10-11 m/sec (Figure 2-12).
The total area of this surface is designed to: work pond (10.136 m2), work / EMERGENCY pond
(15.662 m2), raffinate pond (1.420 m2), and storage pond (4.345 m2).
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This construction will be performed also on the upstream slope of each of the dams to prevent
leaks of solutions to leak through the body of the dam and to remain in the soil and the
groundwater (Figure 9-2).
Additionally, to prevent spillage of solutions from the scope of work pond - for the pond 2 by the
design is provided extra EMERGENCY volume sufficient to provide gathering and retaining the
enriched solution at most 72 hours in case of an emergency situation in processing complex.
Figure 9-2b - measures for protection of soil and ground water in ponds and dams for
management with working solutions (cross-section of the bottom of the pond and the dam crown)

Process of liquid extraction
The presence of organic matter in the raffinate and electrolyte
Separation of the organics from technological solutions at this stage is planned to be achieved by
application of floating columns and anthracite filters:
•

Floating equipment – it is planned to be used cages with columns like Jameson, Magma,
Minefloat, Cominco, Pyramid. Floating cages of this kind can remove about 80% of the
removed organic and simple to use.

•

The anthracite filters
Exit of technological flow stream - raffinate

The raffinate is an aqueous solution with a high content of acid. The technological process in
processing complex provides its accumulation in the pond for a raffinate and reusing circulation
back through the process of heap leaching of copper ore in the dump. As in the case of working
ponds, regarding the protection of the bottom of the raffinate pond it is planned to use the same
industrial base based on clay - BENTOTEX B5000, which ensures tightness equivalent ratio of the
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permeability (K) of 10-11 m/sec. Additionally, this pond is designed to provide continuity in case of
emergency.
Accidental leakage from the technological vessels and pipelines
In case of accidental leakage from the technological vessels and pipelines, the same shall be
immediately removed.
Process of electrolysis
Waste water from washing (when washing finished copper cathodes)
This kind of technological waste water recirculates back to the process of heap leaching.
Accidental leakage of the electrolyte from the equipment, tanks and pipe lines In case of incident,
leakage is collected and evacuated to raffinate pond and from there to the heap leaching process.
Municipal waste water
Communal waste water from the processing complex are accepted and drained through a special
designed sewer system. This water will not be released into the natural recipient, but by their
treatment in the waste water treatment plant (WWTP), it shall be discharged into the pond for a
raffinate from where they will be recycled back to the heap leaching process of copper ore in the
zone of the dump.
The adopted design rate of number of users is 25 EI21 WWTP, with water supply rate of 250 l /
day. The system for treatment of sewage water includes aeration, biological treatment and sludge
management, dimensioned for maximum organic load of BOD 60 gr / day per a EI. A model that
will be used shall actually be a prefabricated block device of a container type (cylinder tank) that
will include fully necessary equipment - compressor, diffusers, etc. Wastewater treatment will
include three phases: anaerobic digestion, oxidation and secondary sedimentation / sludge
recirculation.
The degree of treatment to suit the water quality of the effluent which may be discharged into
natural recipient, according to limit values for discharge to surface water set out in the relevant
Macedonian bylaw regulation22.
Atmospheric sewage
The wastewater is scheduled to be collected by a special designed sewage system carried out
within the scope of the site. After collection, the water will be drained in sedimentation
compartment where it will be separated by the solid particles. The allocation of any content of fats
and fatty substances from these wastewater will be treated in fat collectors.

9.3

Noise and vibrations

9.3.1 Construction noise
The relevant regulations concerning the management of construction activities will be fully
respected. Construction and building overall transport near the settlements, which implies an
21

Equivalent inhabitant – organic biogradable load of waste water 5 day’s biochemical oxygen demand of 60 grams
a day
22

Rulebook on the conditions, manner and emission limit values for discharge of waste water after purification, the
method of their calculation, taking into account the special requirements for protection of the protected zones
(Official Gazette no. 81/11)
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increase in the noise levels will be conducted during the holidays, during the night or during the
weekend.
All construction procedures will be properly planned to reduce the time of use of the equipment
that creates the most intense harmful noise. Working hours and rules will be planned on the basis
of the needs to reduce noise that causes discomfort and harassment, especially by avoiding the
cumulative effect of increased noise due to simultaneous operation of various types of
construction machinery and equipment.
Various measures will be taken for good construction practice in order to mitigate noise from the
construction activities:
• The compressors that shall be used on the construction sites will be models equipped with
low volume acoustic seal.
• All pneumatic tools will be equipped with mufflers.
• At unloading the vehicles, care should be taken noise to be to a minimum.
• All parts of the machinery will be maintained and operated properly in order to avoid they to
cause excessive noise.
• Restrictions on the periods of work and the locations of individual construction activities will
be agreed by the contractor with the relevant local authority.
• Construction activities shall not be allowed during holiday, night or weekend time, except in
cases when important terms and schedules are in question, but the , operation should be
approved by local authorities and it will be discussed with the residents of the close
environment
In addition to the measures quoted above, regular good relations with local authorities and
representatives of local communities should be maintained in order to discuss the activities and
their progress, the project, all in order to minimize the potential adverse effects of construction
work on the local inhabitants.

9.3.2 Operational noise
Mining activity – open pit exploitation of raw minerals
The blasting will be carried out in strictly determined part of the working day, in the period from
12.30 to 13:00, for which will be duly informed the Regional center for information and alerting
and the local population. Before the act of blasting, an acoustic announcement, warning (siren)
will be performed.
Applying the NONEKS (NONEX) technology at sapping aims to provide low vibration resulting in
reduced damage to surrounding rock and infrastructure, minimum scattered pieces of rocks, low
overpressure in the air resulting in minimal sound and light effects without any touching or
(seismic) and effects, minimal dust and gases23. NONEX technology is designed and constructed
to burn continuously extended during blasting, in which the explosive reaches less pressure for
an extended period.
Exploration activities will be regularly monitored and if necessary additional measures to reduce
the impact of noise are available:
- The strategic deployment of blasting table for the locations of drilling and blasting to
act as acoustic barriers,
23

Mine and technical characteristics and conditions for application of the explosives of the type Nonexx, Fourth
professional consultations, Podeks 10, Association of Mine and Geological engineers of the Republic of Macedonia,
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-

To avoid mining in adverse weather conditions (temperature inversion and unfavorable
wind)
Use the absorber sound at mine activities (water cannons, fog, etc.).

An important measure should be implement in the information program, to inform the local
population with planned activities for mining, with special emphasis on timely and regular
reporting. The population should be informed promptly of any short-term plans for blasting.
In order to achieve a sustainable management of the impact of noise in the range of mining
Development, and implementation of appropriate measures, the investors, within the procedure
for obtaining
A - integrated environmental permit, shall prepare an appropriate plan to control noise from all
operational activities in the complex.
Technological complex for production of cathode copper
According to the purpose and content of the activities in the areas of the dump and the
processing complex, the impacts of noise in the environment of his work were
assessed as insignificant impacts, to low significance.
Accordingly, except for measures of good working practice and maintenance of the equipment in
proper condition, do not provide specific measures to reduce the impact of noise

9.3.3 Vibrations
To mitigate the vibration of performing blasting operations on the open pit mine, measures of
good operational practice should be taken, including:
-

9.4

Correct choice of technological scheme of exploitation using drilling and blasting
operations and rehabilitation in accordance with the existing environmental conditions.
To use only modern technology NONEX with a delay in initiating charging of explosives in
order to minimize the effect of vibration generated by the blast.
If necessary, upon request, by accredited institution (Institute for Earthquake Engineering
and Engineering Seismology (IZIIS), LinkedIn or other accredited institution) will carry out
analysis of seismic effects on objects, the environment of the mining complex, to provide
optionally, additional measures to protect against vibration.

Biodiversity

Construction Phase
General measures
General measures at this stage are the measures of good construction practice, to be
implemented in the scope of the construction zones over the entire period of construction, in
order to minimize the impact on biodiversity in the area:
•

Use as much as possible, existing access roads for the proposed construction of a mining
complex.
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•
•

•
•
•

Prohibition of fire for any reason, except with proper authorization. If fire is alloed
anywhere in the scope of the construction zones, appropriate should be fire-fighting
equipment shall be kept available.
Restriction of movement for workers within the scope of established construction zones
and a ban on interruption and disruption of local flora and fauna. There will not be
allowed: (i) collecting medicinal plants, fungi and fruit, (ii) collecting snails, (iii) disturbance
and hunting wild game, poultry, etc., (iv) collecting eggs from birds, (v) destruction of
vegetation, except to the extent required for the the construction of the envisaged facilities
and infrastructure.
Establishment of measures for municipal order - a ban on disposal of waste in the
environment (construction waste, municipal waste and other plant waste, removal of
vegetation for construction, release of fuels / oils /lubricants, etc.).
Designate a room for smokers within the established construction zones.
After completion of the construction will be carried out remediation / reclamation of all
construction zones and temporary access roads that will be used during the operational
phase of the proposed mining complex.
Habitats and habitat types

Loss of habitats in the scope of the proposed location of the mine complex in the construction
phase, and continually during its operating phase, is an impact for which can not be predicted
and implement measures to mitigate the expected effect.
An additional measure to limit the geographic scope of potential impacts on biodiversity includes
prohibition of construction activities and building affordable roads outside the construction zones
determined by the appropriate documentation for building and solutions and permits obtained,
avoiding parts that are outside the zones of direct impact (Figure 6-4 above). This restrictive
measure will provide minimizing disruptions and shall exclude direct impact on habitats and plant
communities, as well as on species of fauna in the environment of the mining complex.
For elimination of the occurrence of possible excessive mortality of poultry because the ability to
attract some of the nearby waterfowl migratory routes flies over the territory of the mine complex,
the Investor will develop a plan for setting appropriate equipment for registration of flocks of birds
and acoustic or other diverteri ("Terachi") of the birds on the basis of the attached
methodologically confirmed monitoring and risk analysis.
In a broader context, to mitigate the impact on biodiversity, additional measures will be
implemented to control the sources of pollution of the environment (air, water and soil) that are
provided in the EIA and an accompanying plan for environmental management. Additionally,
monitoring situations of biodiversity and the implementation of measures envisaged within the
Plan for environmental management, based on proven approach and methodology will be
prepared and implemented the biodiversity monitoring program.
Forest resources
According to the analysis of direct impacts on forest resources with economic value
(Psevdomakoja) the scope of the location of the proposed mine complex expected loss of about
4.710 m3 of timber (wood).
In order to determine the types and the extent of the obligations of the investor in regard to the
expected effect on forest resources as a result of conversion of forest land into urban
Land, the necessary documentation will be prepared according to the obligations embedded in
relevant legislation in the field of forestry. This documentation, among other things, will determine
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the exact data surface clearing and forest land permanent conversion, the exact quantity and
price of timber, data on lost growth, lost revenue from other forest products, lost useful functions
of forests, etc.
Accordingly, in the further course of detailing the project documentation,
the investor shall commence the implementation of legal requirements to establish the type and
the scope of compensation measures.
Based on this documentation, and in case of a possible obligation to implement
compensatory measures for compensation of the effects on forest resources, the Investor shall
establish institutional cooperation with the competent institutions - the ministry of
Agriculture, Forestry and Water Economy and PE "Macedonian Forests", which
manages the state forests in the country.
Reclamation and rehabilitation of the area
The most important measures to mitigate the lasting negative effects on biodiversity
are measures for Restoration of the scope of the proposed mining complex in phases as a form
of rehabilitation non-financial mitigation measures impact.
According to the established obligations embedded in the Macedonian legislation in the field of
mineral resources and environmental protection, during the operational and post operational
phase of the proposed mine complex, the Investor will develop and implement a plan for phased
restoration of degraded area of the mine field and areas for dumps for heap leaching, as a part of
the overall technical project documentation. The same, among other things, will establish and
adopt progressive stages, dynamics and deadlines of the reclamation. The basic approach and
principles of this process will be based on use of native tree species (kermes, oak, black ash,
white hornbeam, etc.) and bushes (Juniperus oxycedrus, Cistus incanus, Pistacia terebinthus), in
order to ensure that for an efficient and effective implementation of reclamation of the space of
mine field. Additionally, there will be the obligation to monitor the success and effects of the
implementation of rehabilitation activities in relation to the situation surrounding habitats in the
project area.
In regard to the other surfaces in the area of direct impact on the range of the location of
proposed mine complex (Figure 6-4 above), remediation of degraded areas by planting woody
and bush types according to the previously adopted plan for remediation measures will be taken.
Despite the waterways, for planting will be provided the sycamore and willow - Salix alba, S.
triandra, S. Elaeagnos.
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9.5 Visual aspects and landscape
The permanent change of scene features of the landscape within the scope of the location of
proposed mining complex during the operational phase is irreversible influence, for which can not
be predicted and implement any measures to mitigate the expected effect. Consequently, the
primary and most important measures will be the aforementioned progressive measures for
reclamation and rehabilitation of the area, which will be implemented according to plan phase
reclamation which will take account of the principles of protecting and restoring the landscape
features. In the context of the recovery of the values of the visual region, and its structural and
functional characteristics, the process of restoration is necessary establishment of natural
habitats and biodiversity.

9.6 Traffic and Transport
In order to achieve minimizing potential impacts of transport and traffic during the works of the
construction and operational phases of the proposed mine complex a package of mitigation
measures is provided.
For the purposes of the construction shall be required a Management Traffic Plan to control the
movement of vehicles and equipment on local roads. It will include and make concrete measures
in terms of the following aspects:
•

Consultation with the traffic authorities to determine the need for a public statement, signs
and warning flags and other measures.

•

Liaison with local communities.

•

Preparation of special routes for traffic if you need to avoid schools and other sensitive
areas.

•

Training for all drivers and operators of the equipment.

•

Minimizing the use of the areas outside the path and maximum utilizing existing roads and
trails.

Plan for traffic management will be reviewed regularly, together with the relevant authorities,
including local authorities, the authorities for road maintenance and police.
An important measure of the plan is the implementation of an information program to introduce
the locals with planned transport activities of a larger scale. Population will be informed promptly
of any potential necessary change in the traffic regime.
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9.7 Waste Management
Construction phase
Opening open pit mine for exploitation of mineral resource
During the activities for opening the open pit mine of copper ore, waste shall be generated from
raw mineral resource as a result of the opening of the open pit mine. For exploration of the
copper ore shall waste aggregate which is result to the removal of the upper layer, which is
decomposed barren surface soil and geological layer. The waste management system will be
implemented in accordance with an approved plan for waste management mineral resources
[Ref. 10], prepared in accordance with the requirements of the relevant Macedonian legislation on
mineral resources. Under this plan, the waste-rock shall be transported and disposed to a dump
(landfill) for waste for mineral resource, which will be established within the scope of the mine
complex near open pit mine on the altitude of 240 meters north of the contours of the trench. The
envisaged location is outside the scope of the surface water flows and planned internal roads,
and will not jeopardize the planned activities and structures within the scope of the mining
complex. The choice of this location was made according to the following criteria:
- No mineral resources or established mineralization under the field of location.
- To be close the open pit, for the reduction of the transport costs.
- To avoid any risk of contamination of underground - hydro geological pollution.
- To have the capacity to accept a total expected amount of overburden material during the
exploitation life of the proposed mine complex.
Construction of technological complex for production of cathode copper
For the purpose of construction of the proposed mining complex a Waste Management Plan will
be prepared and implemented in order to ensure that all groups and types of waste in the
construction phase, identified in the assessment of environmental impact are managed
appropriately. The plan will provide a framework for creating establishment for a sustainable
system of waste management based on modern hierarchy for handling Priority waste reuse and
recycling of wastes and their sanitary removal as a last resort. The plan will describe the way will
each type of waste to be managed and require the use of licensed and authorized companies
to eliminate waste and its proper disposal.
The following table provides an overview of good ways of handling wastes in the construction
phase.
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Table 9-3 - Review the system of waste management in the construction phase of the proposed
mine complex

Type/ fraction Procedure
of waste
Selection/
future Other
recycling/ reuse
fractions
Packaging
waste

Transport/ processing/
Note
disposal

Selection on those Mixed waste Licensed
service
fractions interesting
provider
for the market
Communal
Selection on those Mixed waste Licensed
service
waste
fractions interesting
provider
for the market
Construction
Re-use
for Mixed waste Licensed
service
waste/other
construction needs/
provider-disposal on a
waste
from Selection on those
construction
waste
alike activities fractions interesting
landfill (inert fraction
for the market

Fractions of
hazardous
waste shall
be
separated

Operation phase
Raw mineral exploitation
The above mentioned dump (landfill) for waste from mineral resource will be used for disposal of
these wastes during the exploitation of copper ore, ie in the operational phase of the mining
complex. As slag shall be treated those ore blocks containing less than 0.06% of copper. Out of
the total slag, the dump will remove a total of about 4 million tons during the entire exploitation
period.
According to the carried out analysis, the required space for disposing waste-rock is about
2,2 х 106 m3, taking into account the principal parameters of the material (specific
weight of 2.7 t / m3 and loose ratio of 1.4) and a reserve ratio of 10%. In
projected area of the dump can be stored about 3.23 x 106 m3 loose material, which is about 47%
more than the expected needs.
The management of this installation will be carried out according to Waste Management Plan
For mineral resources [Ref. 10] made in accordance with relative regulations on mineral raw
materials. Within the frames of this plan, evaluation of ecological risk is carried out, which refers
to changes that may occur on the surface of the waste will be subjected to atmospheric effects
and, consequently, its impact on the environment. Matrix risk assessment determined the slag is
inert, does not result in occurrence of extract, even in the long-term context. Anticipated manner
of disposal allows permanent stability and full remediation of the busy future space risks it is very
unlikely and would not have a significant impact if applied all provided measures of protection.
Thus, this installation will enable sustainable and the sanitary disposal of mineral resources
throughout lifetime of the proposed mining complex, without jeopardizing the quality of the
environment and human health.
Additionally, within the areas of exploitation of mineral resource will be provided conveniently
arranged and equipped locations where it will be effected temporary storage of the other groups
and types of waste that will be generated from mining activities. Part of the wastes will be stored
indoors (waste oil, waste and other filters and other type of waste which is necessary to keep in
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such conditions), while others will be stored in the open on specially designated place (inert
waste, waste tires, metal waste, etc.).
System for waste management in the processing complex
During the operational stage of technological development for producing cathode copper will
create various types and quantities of non-hazardous and hazardous waste identified in this
evaluation of environmental impact.
For a sustainable waste handling, preparation and implementation of the Waste Management
Plan is envisaged, which will establish a system for waste management, which is based on the
following basic principles:
-

Control of creating flows and volumes of waste

-

Purchase and use of special purpose containers for temporary storage of certain fractions
of waste

-

Determining appropriate technical editing of a special place for temporary storage of
waste, and

-

Establishment of an appropriate monitoring system for waste management.

Pursuant to the provisions of the relevant legislation on waste management, the waste is allowed
to temporary storage of waste within the installation within one year, or up to 3 years if it is
intended for processing. In the scope of the location of the processing complex, established plot
is planned forming a restricted repository for all types of waste expected to be generated in
technological production process (Appendix 3). In the scope of this warehouse will be provided all
technical and technological conditions and necessary equipment and sanitary containers for
temporary storage of wastes, according to their characteristics and classification. Technical
requirements regarding the conditions that should satisfy the parcel and plants treatment of waste
are set out below:
(I) Requirements in terms of the lot to establish a repository for waste:
•

To have clear and fence posts for the purpose of the lot, the type of waste, the company
that manages and time.

•

To have equipped an internal plot to stay in the vehicles during their oading and
unloading.

•

To be equipped with active firefighting system. For the purposes of processing complex
fire integrated system will be used on the whole lot

•

To be equipped with a system for washing the waste bins. These vessels will be washed
with an industrial water, inside the building of the manufacturing complex, where channels
and tanks for wastewater collection will be carried out.

•

Near the lot should be available sufficient quantities of adsorbents (soil, sand, etc.) that
can be used in case of need for detention and restriction of possible leaks of liquid
wastes.

•

Venues and facilities for temporary storage of various types of wastes, they should be
labeled and to be on the required mutual distances, wherein it should have a mismatch of
wastes.

(ii)

Requirements in respect of the facilities for temporary storage of waste


To work so as to prevent loss or mixing of waste.



To be designed so as to enable repairs and inspections under the floor.
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To be constructed so as to be corrosion resistant in terms of wastes stored in them in
order not to allow contamination under and around them.
To be equipped with collectors for "instructor" of expired and spilled liquids or fine
materials; volume of the collector should be at least 10% of the total volume tanks. In this
case, each container will be placed in a box whose volume constitutes the
aforementioned percentage.
Stationary containers and collection volumes to be constructed to enable repairs and
inspections under their bed; all containers should be designed and constructed so as to
support the possible cooling effects of waste kept; to be with a double bottom and easily
checked from spills.
Containers for storage of wastes to be constructed so that to protect the environment from
harmful discharges; use of open containers is allowed only for industrial wastes which are
not dangerous and which do not contain volatile components.

Waste Management Program
According to the requirements in the regulations, the operator of the proposed mine complex
will prepare a program for managing waste generated in the scope of the location of the
installation and will appoint a Waste Manager, as the person responsible for implementation
and program implementation. Program for waste management for the proposed mine Complex
will identify and determine the following aspects of the wastes management system:
- Constant level of waste by type, amounts and sources of creation
- Data on the organizational and technical capacities waste treatment
- Existing and planned technical, organizational and other measures for avoidance and
reduction of waste generation and reduction of harmful waste
- Existing and planned technical, organizational and other measures to deal with waste
(sorting, treatment, processing, storage and disposal)
- Planned activities for the education and training of staff employed handling the waste.

9.8 Social measures
9.8.1 Acquisition of property and land
The process of acquisition of the land, including aspects of transformation of land from
forest in industrial will be implemented in accordance with the relevant Macedonian
legislation.
Eventually in case of need for land acquisition, it will be conducted in accordance with
relevant Macedonian legislation24.
Any possible occurrence of loss of land or other property, as well as causing damage to
the activities of the local population or loss of income from those activities, caused by
activities related to the construction or operational phase of mining complex will be
subject to compensation pursuant positive Macedonian regulation.
As one of the important elements, prior to submitting of all projects for obtaining a
construction permit, an opinion from IZIIS related to proper design and proper
construction in terms of seismical activity in the study Kazandol for Municipality
Valandovo will be requested. Among other things an opinion on the study on the study of
assessment of the environmental impact (Appendix 6) is already received.
24

Law on Expropriation (Official Journal no. 33/95, 20/98, 40/99, 31/03, 46/05 and 10/08) .
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9.8.2 Labor and working conditions
Preparation and implementation of plans for health and safety at work, will be carried out which
will include detailed measures regarding the protection of workers at the construction and
operation on the project.

9.8.3 Community health, safety and working conditions
•
The establishment and application of rules of conduct for employees during the period of
construction when dealing with local inhabitants and visitors to prevent any conflict situations and
negative influences.
•
Public notice for construction activities adjacent to areas that are open to public.
Development and implementation of construction and operating procedures to protect health and
safety of the public, which will include (but not be limited to):
Safety measures to prevent unauthorized access to project sites.
Timely notification of local authorities and the local population before intensive
construction activities and traffic.
Timely notification of local authorities and the local population before carrying out blasting
for exploitation of mineral resources.

9.8.4. Measures of Corporate Social Responsibility
During the life cycle of the proposed mining complex the operator SARDICH MC will introduce
the practice of corporate social responsibility through voluntary initiatives in order to contribute in
the improvement of the living conditions of local communities, including economic and social
aspects as well as aspects of environmental issues.
For that purpose and in cooperation with local government institutions as well as directly with
most affected communities, the operator SARDICH MC will actively initiate direct communication
in order to determine the priority spheres for which a program for support of local development
will be prepared. In general, the program would include projects of public interest in local
infrastructure, social capital (support of education, health, etc.), human capital (training in order to
provide employment opportunities, promotion of the development of micro-businesses, etc.)
which implementation could be supported by the operator SARDICH MC within its business plans
and financial capabilities. The objectives of this program would be to apply the active participation
approach ("hands on") in a practical way in order to identify the real priority needs of communities
and to ensure direct participation with SARDICH MC.
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10 Management and Monitoring of Environment
10.1 Introduction
Based on the findings gathered during this assessment of the environmental impact, a general
Environmental Management Plan (EMP) has been prepared for the proposed project consisting
of set of mitigation measures and monitoring criteria for their successful implementation and
institutional measures to be taken during project implementation to eliminate adverse impacts on
environmental and social, balanced or reduced to an acceptable level. It was prepared in order to
ensure that all relevant project phases are implemented in accordance with the Macedonian laws
and best international practices.
The following aspects are covered under the plan:
•
Description of mitigation measures. EMP identifies feasible and cost-effective measures
to reduce the impacts to acceptable levels. Each mitigation measure is briefly described in terms
of the impact which applies phase of the project required.
•
A description of the monitoring program. The monitoring the implementation of
environmental measures is designed to ensure that the mitigation measures are implemented
and the required result is achieved. The monitoring program clearly shows the connection
between impacts identified during the EIA process, the parameters to be measured, the methods
used, the monitoring locations, the frequency of measurements and the timeframe of monitoring.
•
Institutional arrangements. The institutional responsibility for mitigation and monitoring is
defined. EMP identifies arrangements for coordination between the various parties responsible
for mitigation.
As one of the important elements, before submitting all projects for obtaining building permit, in
accordance with legal regulations it will be requested an opinion from IZIIS related to proper
design and proper construction in terms of seismic activity of micro location Kazandol,
municipality Valandovo. Among other things, the opinion on assessment study is already
obtained.

10.2 Responsibilities
Preliminary phase before construction
Any request resulting from the process of getting proper permit or license, related decisions of the
respective municipality Valandovo and other competent authorities (ministries, agencies, etc.) in
the preliminary phase before construction, will have to be included in the final construction
documentation.
The appointed contractor will be responsible for the further detailing of the matters covered in this
EMP, depending on the progress of project planning and to the construction itself (establishing of
the construction sites, temporary facilities for labor, details of storing construction and other
materials, access roads for transport, waste management etc.)
Construction phase
All necessary mitigation measures defined in the EMP on the proposed mining complex, access
roads and associated works such as construction camps, should be involved in the procedural
construction documents, as well as contracts for specific work with contractors.
Before starting construction, the selected construction contractor for construction will have to
submit the necessary plans and procedures to the investor for their approval.
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The investor is ultimately responsible for the implementation of the EMP, in order to ensure the
effective implementation of mitigation measures, the involvement of stakeholders including the
municipality Valandovo according to its competence, and the implementation of other project
requirements. In this regard, during the construction phase, the investor SARDICH MC will
appoint a personnel to supervise the construction in accordance with the norms and standards
from the Law on Civil Engineering of the Republic Macedonia, as well as personnel for
supervision and environmental monitoring. The key responsibilities of this personnel will be to
secure and control measures to be applied in an appropriate manner, as defined in the contract
and issued permits and decisions. This also includes coordination with the Department of
Environmental Protection within the MEPP including reportings according to DEP during the
performing of each phase.
This plan identifies the Investor as the ultimately responsible for the implementation of the
measures incorporated in the EMP and according to the principles of environmental protection, in
particular the principle “the polluter pays” and “the consumer pays”. In this context, the plan for
the construction phase provides “stakeholder engagement”, which implies the involvement of the
municipality Valandovo under its competence and according to the norms and standards from the
Law on Civil Engineering, which among other things, determine the rights and obligations of the
participants in the construction works. In that context, a possible supervision of construction by
the municipality will have to be implemented in accordance with the mentioned law and its
provisions relating to licenses and authorizations of supervising the construction of buildings in
the relevant category.
Operational phase
During the operational phase of the proposed mining complex, the management of the
environmental and social aspects will consist in the preparation of sectoral management plans as
identified in the assessment of environmental impact and in monitoring of the efficiency of
measures incorporated during the design works, as well as in monitoring of the operational
efficiency of the project. The operational management and monitoring will be organized and
conducted by the Operator.
The overall Plan for Environment Management will contain the following sectoral plans and
programs:
Plan for water management,
Plan for security and health,
Plan for the noise control,
Plan for waste management
Plan for the prevention of leakage, control and countermeasures,
Plan of action in emergencies
Plan for Waste Management of Mineral Resources,
Plan for explosives management (if needed)
Plan for wastewater management,
Plan and sector monitoring programs
Plan for the closure and remediation of the installation,
Plan for closure of the installation.
The list of the sectoral plans is not final. Same will be defined after the consultations with the
competent authority, according to the needs and requirements of the system of integrated
prevention and control of pollution in the process of issuing A-integrated environmental permit.
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10.3 Summary of the mitigation measures
The main purpose of mitigation measures is to mitigate the construction and operational effects of
the proposed project.
Careful planning and design of the proposed mining complex managed to identify the technical
and technological solutions which, to the highest possible extent, would avoid the potential
impacts and will mitigation the consequences on people and the environment.
When such impacts can not be avoided, the approach is to reduce the same to the minimum that
is necessary for the safe implementation of the project. Where it will not be possible to avoid
significant effects, mitigation measures intended to balance the effects by compensation are
discussed. Also were also discussed and identified all the possibilities for achieving positive
benefits of the project (promotion measures). The measures that needs to be applied in order to
mitigate the effects of the implementation of the proposed project are shown in the tables below.
On the undertaken measures in the tables, the quarterly reports will be prepared to the DEP
within MEPP.
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Indicator

Air quality

Mitigation measures

Implementation
designing
Preparation
of the site
/before
construction

Construction

Good construction practice:
(i)The open pits will be minimized.
(ii) Laying up the soil and the earth material will be
minimized with proper coordination of the earth works and
excavation activities (Excavation, leveling, compaction, etc.).
(iii) Where a visible dust is generated by the
vehicles and other activities, measures spraying with water
to reduce the dust will be implemented
(iv) the speed on earth roads will limit to reduce emissions if
there is intense fugitive emissions, until measures to spray
water and other mitigation measures are not exercising.
(v) All construction machinery and equipment will be
maintained in good working condition and will not be left to
work when not used.
(vi) will not be performed any burning of material on or
around construction areas without permission and
supervision authorities.
(vii) The speeds of vehicles will be limited in construction
areas and access roads.
(viii) vehicles that will transport aggregate material will
be constantly covered.
(ix) will be monitored the levels and the quantity of powder
dust accrued on the estate near (to 200m) to construction
sites and actions will be taken for reducing the creation of
dust and if there is a lot of dust on surfaces.
For the exploitation activities:





Operability/
maintenance
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(x) Tamping of internal roads for traffic and

Mitigation measures
Indicator

Implementation
designing
Preparation
of the site
/before
construction

transport within the scope of exploitation field and,
wider in the mine complex, and their regular maintenance.
(xi) use of systems for the suppression of dust, as
needed during all seasons, zones, the process of mining and
crushing of raw material, and for the maintenance of
roads, machinery, vehicles and equipment exploitation of
raw minerals. Additionally, reduction of dust in the crushing
of copper ore crushing plant is possible by using systems
with foam (Foam Systems) that work on the basis of water,
compressed air and additive.

Construction

Operability/
maintenance



(xii) Typical measures for the reduction of dust from
blasting: (i) spraying water on the area of blasting and (ii)
using water cartridges or vials (small containers with water)
which are set by the setting explosives in the boreholes
(xiii) Careful handling with excavated mineral
raw material in procedures for loading, transportation,
unloading and filling the crusher, by maintaining
the minimum operational height of drop of the material.
(xiv) Stopping work if an intensive
fugitive emissions of dust or cut
the scope of the mining activities in order to determine
the cause of the issue and to take measures for
its elimination.
(xv) Reduction of traffic and restrict
speed of vehicles in the event of



186
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
intensive fugitive dust emission.

Indicator

Mitigation measures

Implementation
designing
Preparation
of the site
/before
construction

Construction

Operability/
maintenance

(xvi) preservation and maintenance of the vegetation in the
zones of the open pit and its surroundings, how possible and
practical.
(xvii) Progressive remediation of surface mine, according to
prepared technical solution and project cultivation, according
to the obligations set out in relevant regulations.
The activities of manufacture:
Process of electrolysis:
- Local ventilation
- Plastic balls
- Scrubber
The process of liquid extraction:
- Closed extractors
- The use of a solvent which is PSI
- Local ventilation
Process of heap leaching:
- The use of weak acid solution
- Applying the solution in a way drip by drip
- Protective green belt
Collection ponds
- Protective green belt
Formation of the new dump piles:
- Spraying water as needed
Good construction practice to prevent deterioration of soil
(minimum) supplemented by efforts specific location
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Geology and
soils

Indicator

mitigation through future development projects:
(i)
Provision of working stability of slopes in open pit
mine, in dump, in working ponds and reservoirs and
access roads
(ii) Minimizing the excavation and removal of soils.

Mitigation measures



Implementation
designing
Preparation
of the site
/before
construction



Construction

Operability/
maintenance

(Iii) Do not leave the country without vegetative cover,
unless environment does not support vegetation. Once
the construction is completed in any area to establish
vegetation cover with native species - seeds or young plants
- and monitor growth.
(Iv) Temporary storage of all excavated soil secure location
to prevent leakage and erosion. Any piles of soil that will stay
after construction will remove or break up.
(V) Whenever possible, to limit the movements vehicle out of
the road to reduce compaction of the soil, especially in areas
with softer deposits / soil and steep slopes.
(Vi) Will avoids the cuts and build access roads on steep
terrain where possible to reduce the influence on the stability
and the potential erosion. Where necessary, will take
appropriate engineering approach to ensure the
maintenance of the stability of the slope, including in regions
prone to sliding.
(Vii) installation and maintenance of the control
measureserosion, runoff and sedimentation, on steep slopes
and in regions susceptible to erosion.
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Good construction practice to prevent pollution water,
including (at least):
Water
and
soil quality

(i) Minimizing work on soft ground in wet time and
minimizing drilling and removal of soil, whenever
possible.





(ii) Temporary storage of all excavated soil secure
location to prevent leakage and erosion. Any
piles of soil that will stay after construction shall
be disposed or shall spread.
Indicator

Mitigation measures

Implementation
designing
Preparation
of the site
/before
construction

Construction

Operability/
maintenance

(Iii) Location of bulk material out of the earth coverage of
surface waters.
(Iv) Are discharged water or other materials directly into
nearby streams and gullies.
(V) To prevent occurrences of landslides, erosion and
expired Sediment from construction work, including roads.
(Vi) appropriate planning and biological treatment of slopes
with established risk for erosion. This includes separation of
humus accumulative horizon soil from parent (geological)
and horizon reusing his rehabilitation after completion
building activity.
(Vii) If necessary, install control measures erosion and
sedimentation, through the establishment of temporary
drainage to divert potentially Dangerous surface waters
originating from construction sites.
(Viii) To provide storage for oil and other chemicals and
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hazardous materials associated with construction. Apply
reasonable measures (Eg .: temporary safety enclosure) to
ensure the safety of warehouses for oil damage and
vandalism.
(Ix) To provide equipment to clean spillages to all locations
where stored fuel, chemicals or other hazardous material.
(x) To provide mobile toilets and authorized service company
to remove and properly removal of sewage from toilets.
(xi) Maintenance of all engines in proper working condition
and rapidly repairing the equipment which expires.

Indicator

Mitigation measures

Implementation
designing
Preparation
of the site
/before
construction

Construction

Operability/
maintenance

xii) Sustainable handling wastes during the period of building
the proposed mine complex. It won’t be allowed direct
crossing over watercourses by vehicles machinery during
construction.
Management plans:
(I) management plan surface water
(Ii) Device for the prevention of leakage, control and
Countermeasur
(Iii) Management Plan wastewater
(Iv) plan for action in case of emergency
General measures:
(I) Installing piezometric area network the impacts of the
proposed mining complex and monitoring of groundwater as
an integral part the overall monitoring and media
environmental matters.
(Ii) planning and implementation of protection measures
soil from leakage of fuel or oil vehicles that serve the
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proposed mining complex.
(Iii) provision of equipment for cleaning leakages of
operating locations where stored and used oils, fuels and
other chemicals or hazardous materials.
(Iv) Compliance with health and safety standards and best
management practices for storage and use of dangerous
chemicals Materials that are used for the proposed mining
complex.
Exploitation:
(I) construction of the hydro-technical protection system
Indicator

(II)
Mitigation measures

Implementation
designing
Preparation
of the site
/before
construction

Construction

Operability/
maintenance

open pit mine in order to provide capture and evacuation of
water out of the active zones trench.
Production:
Process heap leaching:
• Protective waterproofing the bottom under dump
• Protective waterproofing the bottom of the ponds
collecting additional solvents EMERGENCY volume of
ponds
• Making a special EMERGENCY pond
The process of liquid extraction:
• Capture of organic and treatment solutions
• Capture and return to process outgoing water solutions
• Process of electrolysis:
• Capture and return to process outgoing water solutions
Municipal wastewater:
• Collection and treatment in the treatment plant
Wastewater (WWTP)
Atmospheric waste managed:
• Collection, deposition and degreasing
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Noise

Indicator

Management plans:
(i) Plan to control noise
Noise: Construction noise
(i) Compliance with the relevant regulations concerning
management of construction activities,
(ii) construction and overall construction transport
near settlements, implying
increasing noise levels, would be
conducted during the holidays, during the night,
or during the weekend.

Mitigation measures



Implementation
designing
Preparation
of the site
/before
construction



Construction

Operability/
maintenance

(Iii) All construction procedures will be adequate planed to
reduce the time of use equipment that creates the most
intense harmful noise.
(Iv) Working hours and rules are planned on the needs to
reduce the noise.
Measures of good construction practice to alleviate
noise from construction work:
(I) The compressors will be made on construction sites
be of models equipped with low volume acoustic seal.
(Ii) All pneumatic tools will be equipped with mufflers.
(Iii) will be taken care during unloading of vehicles
noise be kept to a minimum.
(Iv) All parts of the machinery will be maintained and
respectively manage to avoid the same to causing excessive
noise.
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(V) Restrictions on the periods of work and locations for
certain construction activities will agreed by the contractor
with the relevant local authority.
(Vi) Construction activities holiday, night or weekend, except
to achieve important deadlines and schedules, and work will
It should be approved by the local competent authorities
shall not be permitted and it will be discussed with the
inhabitants who live in the vicinity
Noise: Exploitation of mineral resource
(i) The mining is done in a strict part
of the day.
(ii) Informing the Centre for information and
alerting.

Indicator

Mitigation measures

Implementation
designing
Preparation of
the site /before
construction



Construction

Operability/
maintenance

(iii) Login with acoustic warning (horn).
(iv) Application of NONEKS (NONEX) technology at
blasting.
(v) Strategic deployment of not blasted mass around
places of drilling and blasting to act as acoustic barriers.
(vi) Avoidance of blasting during adverse weather
conditions (temperature inversion and unfavorable wind).
(vii) Use of absorbers sound in blasting activities (water
cannons, fog, etc.).
(viii) Implementation of the program for information.
(ix) Noise Control Plan.
Vibration: Exploitation of mineral raw material
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Vibrations

Biodiversity
Indicator

Measures of good operational practice:
(I) Technologic pattern of exploitation by applying drillingblasting operations and rehabilitation in accordance to
existing natural conditions.
(Ii) Using NONEKS (NONEX) technology in Blasting that
provides time delay in initiating charging of explosives
(Minimizing the effect of vibrations explosion).
(Iii) if necessary, upon request, by accredited institution
will analyze the seismic effects on objects in the
environment
the mining complex, to provide optionally, additional
vibration protection measures.
General liabilities – good construction practice
(i) use, as far as possible, of existing
access roads for the construction of
proposed mine complex.
Mitigation measures

(ii) Prohibition of fire for any reason, except with proper
authorization. If fire is allowed anywhere in the scope of
the
construction zones, adequate fire equipment should be
provided that will constantly be available.
(iii) Restriction of the movement of workers the scope of
the established construction zones and a ban on
disturbance and disruption to local flora and fauna. Will
not be allowed: (i) collecting medicinal plants, mushrooms
and berries,
(ii) collecting snails, (iii) disturbance and hunting
game, poultry, etc., (iv) collecting eggs from birds, (v)
destroying vegetation, except to the extent needed for
the construction of anticipated facilities and
infrastructure.
(iv) Establishment of measures for municipal order - a ban









Implementation
designing
Preparation of
the site /before
construction


Construction

Operability/
maintenance
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on the disposal of waste into the environment
(construction waste, municipal waste, plant and other
waste removal from vegetation for construction, release
fuels / oils / lubricants, etc.).
(v) Designate a smoking area for employees
within the established building areas
(vi) After completion of the construction,
remediation / reclamation of all construction zones will be
carried out, temporary access roads will be used during
the operating phase proposed mining complex.
Protection of all habitats and spices
(i) Good monitoring program
(ii) Good construction and working practice

Indicator

Mitigation measures

(Iii) Restrictions on commercial activities and
establishing a mode of movement of staff outside the
scope of the location of project and prohibition and
disturbance disruption of local flora and fauna.
(Iv) Prevention of unnecessary destroying flora
and vegetation, especially taking into account not
disrupting the natural vegetation around mine Complex,
which naturally reduces the scope of
contamination by dust and reduces noise environment.
(V) Measures for the Protection of Birds (plan setting
appropriate equipment for registration of flocks of birds and
acoustic or other diverters ("hounds") of birds, based on
the monitored and risk analysis).






Implementation
designing
Preparation of
the site /before
construction
√
√




Construction




Operability/
maintenance

√
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(Vi) Establish a system hierarchically and measures
sustainable management of wastes resulting the overall
activities in the proposed mine complex according to the
guidelines given in this study EIA.
(vii) Development and implementation of plans for
reactions terms of incidents and accidents, with an
emphasis on prevention, control and extinguishing of
possible forest fires, according to the guidelines provided
in this EIA and relevant Macedonian regulation.
(viii) Development and implementation of documentation
obligations on conversion of forest land
(ix) plan for reclamation and rehabilitation of the area
Visual
effects

Plan for reclamation and rehabilitation of the area

Indicator

Mitigation measures

Waste
management

Preparation and implementation of documentation Plans and programs for waste management, which will
include (at least):
- Level of waste and their classification
- Technical and technological options and solutions
- Options selection of waste
- Options recycling / reuse
- Transport of waste
- Removal options
- Separation of hazardous waste
- Staff Training
Exploitation of mineral resources:
- Plan for Waste Management of Mineral Resources
- Establishment and management of the slag installation






Implementation
designing
Preparation of the
site
/before
construction










Construction

Operability/
maintenance
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Plan for Traffic Management
•
Consultation with the traffic authorities before construction
to determine the need for public announcement, signs and
flags warning and other measures.
•
Connection with local communities.
Traffic
and •
Preparation of special routes for traffic, if need to avoid
transport
schools and other sensitive areas.
•
Training for all drivers and operators of the equipment.
•
Minimizing the use of regions outside road and maximum
use of existing roads and paths.
•
Introduction of strict speed limits for all other locations and
conditions
•
If necessary, marking routes acceptable for vehicles and
equipment in areas out of the roads(in order to minimize
disturbance out of the roads)
Agricultural
- Good planning and working practice
activities
- Implementation of established and operating preoctanic
measures to avoid and mitigate the impact on environmental
media (air, water and soil)
- Sustainable and sanitary waste management
Cultural
Development and implement procedures for accidental
heritage
discovery, according to the relevant regulation on cultural
heritage.
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10.4 Emission’s monitoring in the Environment
Monitoring is a systematic and continuous measurement, monitoring and control
of the conditions, quality and changes in the media, areas and the environment.
Monitoring is a prerequisite for a proper management of the environment, which in turn leads to
making the right decision and management activities and environmental protection.

10.4.1 Monitoring plan proposal of environmental media and areas
Below given in this section is a proposal for monitoring of the environment that shall be implemented
during the project implementation. Further detailing of the proposed monitoring activities up to their
final determination and adoption, shall b be carried out the course of the procedure for getting A integrated environmental permit for the proposed mining complex, in accordance with the
requirements and obligations stipulated in the relevant Macedonian Regulation25.
1. Air
1.1

Directed emissions

Source

Chimney for purification of gases
of the electrolysis department
(Scrubber)-AE1
Chimney of extrication department
-AE1

Chimney from the boiler room –
AE3

Parameter
Solid particles
Pb
Cu
SO2
Acid mist
Volatile organic
Compounds
(VOC)
Smoked number
SOx
NOx
CO

Emission
(mg/Nm3)
20
1
2
400
50
<5-15

rates Frequency

< 1700 mg/Nm3
(less than 3% O2)
< 250 mg/Nm3
(less than 3% O2)
< 500 mg/Nm3
(less than 3% O2)

Once in three months
Once in three months
Once in three months
Once in three months
Once in three months
Once in three months

Twice a year
Twice a year
Twice a year
Twice a year

The measurements are assigned to accredited bodies and laboratories, thus respecting the deadlines
which are regulated in the table. Means of measurement need to be normative and meteorologically
secured.

25

Law on Environment (Official Journal no. 53/05, 81/05, 24/07, 159/08, 83/09, 48/10,
124/10, 51/11, 123/12, 93/13, 187/13 and 42/14) and accompanying bylaws
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1.2 Ambient air
In order to monitor the impact of the project’s work, monitoring of the ambient air quality is envisaged
in terms of two parameters (Table below).
Measuring places

Parameter

Limit value
(μg/m3)
•
• Before
• Hard
particles
50 1
(chemical analysis)
v.Kazandol
• 350 2
• SO2
(AA1)
• (AA2) shall be •
•
determined

Frequency
Twice a year

1

one hour limit value;
24 hour limit value,
Monitoring of solid particles through sedimentations includes the following:
• Total sediment dust, mg / m 2.day
• Total sediment dust, mg
• pH of the solution
• Cu, mg / m2. day
• Cu, mg
• Cu,% in the sediment
• Fe, mg / m2. day
• Fe, mg
• Fe,% in the sediment
2

2. Ground water

Construction of monitoring network of groundwater, which finally shall be determined by expert and
authorized organization for monitoring, and in compliance with the prepared monitoring program
based on proven methodology and approach. Indicatively are provided the following measuring
points:
• Probe C-1, dump,
• Probe C-2, pond 1
• Probe C-3 pond 2
• Probe C 4 raffinate pond.
• Probe C-5, downstream of the processing complex
Indicator
Water level
pH
Electro conductor
Sulphates
Copper
Manganese
Arsenic
Lead
Iron
Cadmium
Zinc
Nickel

Ecological threshold Contamination
(mg/l)
threshold (mg/l)
50
150
30
100
20
50
10
30
30
200
50
200
1
5
200
1000
20
100

Frequency
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
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3. Surface water
Monitoring of surface water involves taking water samples from the waters in the
water reservoir (measuring point PV-1 - accumulation of water).
Parameter
Temperature
pH
Electro conductor μS /
cm
Sulfates, mg / l
Manganese, mg / l
Copper, mg / l
dissolved substances
Suspended solids
BOD5 20° C without
nitrification

HPK
Total
content
dissolute
substances

Emission rates
6,0-8,5
1300

Frequency
Once a quarter
Once a quarter
Once a quarter

300
0,3
0,1
1000
50
25 mg / l O2

Once a quarter
Once a quarter
Once a quarter
Once a quarter
Once a quarter
Taking component samples that are
proportional flow or at equal intervals 24 hours;
12 samples during the first year;
4 samples over the next years if results
compliant.

125 mg / l O2
of 35-60 mg / l

4.
Soils
Monitoring of soils is planned to carry out the following measuring points:
• P-1, dump,
• P-2, pond 1
• P-3, pond 2
• P-4, pond raffinate
• P-5, reservoir acid
• P-6, a fuel tank.
The monitoring involves analysis for the condition of soils (basic condition) on the territory of the
scope of the location of the mine complex as well as in a compliance with the below given monitoring
table.
Parameter
pH
Copper
Manganese
Arsène
Lead
Iron
Cadmium
Zinc
Nickel

Frequency
monitoring
Once a year
Once a year
Once a year
Once a year
Once a year
Once a year
Once a year
Once a year
Once a year

of Analysis method
ISO
ISO
ISO
ISO
ISO
ISO
ISO

10390
11047
11047
11047
11047
11047
11047
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5. Waste

Monitoring of waste generated in the mine complex includes monitoring /calculation of the quantities
of waste in order to determine:
- Monthly quantity of waste for installation.
- Monthly quantity of waste generated per unit of product for installation only
wastes that are generated directly from the manufacturing process.
- The annual quantity of waste for installation and product.
- The annual quantity of waste generated per unit of product for installation only wastes that are
generated directly from the manufacturing process.
6. Noise
The activities performed within the scope of the mining complex should not exceed the noise level
determined by the appropriate national regulations.
In order monitor to regularly the situation and control the noise levels in the environment, it is
provided monitoring the levels of ambient noise at the borders of the project. This indicative
monitoring plan provides monitoring the levels of ambient noise specific measurement in the range of
location of mining complex (table below)
Label
N1
N2
N3
N4
N5

Description
Northeast limit for heap leaching
northwestern limit
Northeast limit of the concession (to
v.Brajkovci)
Before v.Kazandol 1
Before v.Kazandol 2

Note
The exact measuring points and measurement parameters for environmental
monitoring related to operational phase of the proposed mine complex will be
determined during the
preparation of Application for awarding of A - integrated environmental permit, all in
accordance with the requirements and obligations under relevant national
regulations and in agreement with the competent authority to issue the permit Ministry of Environment and Physical Planning.
On the following figure is an indicative map with above proposed measuring points
for environmental monitoring in the area of direct impact of the proposed mine complex.
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Figure 10-1 - Map of indicative proposed measuring points for environmental monitoring in the area under the immediate impact
of the proposed mine complex
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10.4.2 Reporting on environmental conditions
Reporting on the situation of the environment is a key tool that allows relevant information about
potentially taking the necessary corrective measures for improving the environmental performance of
the mine complex. At the same time, reporting is an integral part of the systems for environmental
management, which is liability for installations under the regime of A - integrated environmental permits,
as it is the proposed mine complex.
In order to enable appropriate information to the relevant authorities, the Investor in the capacity of
future plant operator with A - integrated environmental permit will be bound to prepare periodic reports
on the way he manages his duties to the environment during the various stages of the project lifecycle.

10.4.3 Termination of operation
According to projections for exploitation of the raw mineral on the site Kazandol, it is provided that the
process of exploitation and heap leaching of copper ore will be carried for a period of 15 years.
In case of partial or complete termination of the business activity, the Operator shall inform the
competent authority - the Ministry of Environment and Physical Planning for its intention for termination
of work and to propose a Plan for closure with proposed measures for remediation of the location on
which is the mining complex. The plan should include detailed measures for remediation given for a
concrete timetable and supported by adequate financial details for the implementation of the measures.
The Plan within its activities includes:
• Steps which will be taken to close and stabilize the plant and
a time frames for the implementation.
• Implementation of the monitoring practices of equivalent level as well as an operational phase.
• Forms of information of the local population about the activities related to the closure of the
mining complex.
The Plan for closing with the remediation measures is a part of the Application for the A -integrated
environmental permit. At the level of this application, the Plan contains general measures for
remediation. The plan is elaborated in detail at the draft plan in the event of partial or complete
termination of the business activity. The plan will be developed on the basis on assessment of the risks
of environmental damage.
Despite the Plan for closing with the remediation measures, the Application for the A -integrated
environmental permit contains Residues Management Plan. The Residues Management Plan should be
based on risk assessment taking into account the existing conditions of the location, the historical
pollution and the risks arising out of the activity of the work life of the installation.
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11

Planning to response in emergency situations

11.1 Potential hazards and risks associated with the project
Principal safety aspects and potential impacts on human security and property, safety of the
installation and implementation of activities related to:
• Safety of electrical hazard.
• Risk of fire.
• Risk of flooding.
• Geological hazards (seismic event, disturbance of stability of the slopes of the dump).
• Accidental leakage of hazardous materials.
• Technological risks.
Safety of electrical hazard
The dangers of using electricity are well known and, therefore, this issue will be one of the key
aspects in the design of the installations of the mine complex. Adherence to the requirements
embedded in the legal and technical regulations regarding safety of electrical hazard will prevent the
creation of situations of danger in relation of the people and property.
Risk of fire
Issues related to the risk of fires may include:
- Potential the construction activities to cause a fire. To reduce the fire hazards of this type,
certain measures during the construction phase will be undertaken.
- Potential of an operational installation can cause a fire. The potential fire risk linked to
electrical malfunctions during the operational phase of the project will be managed through
security measures and monitoring requirements embedded in the regulations regarding fire
protection.
- Impacts on the installation and associated infrastructure from possible fire caused on site or
in the wider area.
- Incorrect handling with flammable substances.

Risk of flooding
In a possible outbreak of intense torrential rains, a positive imbalance may occur in the process of
spraying the dumps, flooding the collection ponds, pouring over of the working solutions and their
uncontrolled leakage in the surrounding land or surface water.
Risk of danger of flooding can occur due to:
- Flooding as a result to direct intense rainfall and teeming collection ponds,
- Flooding as a result to torrential rains when water is flowing into the surface waters
because of the configuration of the terrain and so may enter the collection ponds,
artificial lake, dumps and to make them full with water.

Disturbance of stability of the slopes of the dump
On the location earth slides are identified, but in conditions of unsuitable formation or a seismic
event, there is a certain possibility of sliding a stored leached ore mass, which is dangerous for the
employees and could lead to interruption of the normal working regime of the operation of the mine
complex.
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Accidental leakage of hazardous materials
Use of hazardous materials and chemicals in the technological process of mining complex imposes
the existence of a risk of accidents associated with these substances. Eventually improper storage
and management (storage and transportation of solvents, storage of sulfuric acid, fuel, etc.) may
cause leakage of hazardous materials which might have an adverse impact on the media
environment, with emphasis on pollution of soils and waters.

Technological risks
This type of risk refers to the risks within the frames of the development of the technological process.
They are related to the presence of hazardous substances in the process, the improper management
with the technological process, the occurrence of defects and other problems in the equipment,
incompetent operation of the equipment of the plant and associated infrastructure, etc.
Taking into account the quantity of technological solutions in processing complex, the greatest part of
the risks is associated with the solvents themselves. Power failure in the complex, equipment failure
or similar incidents can cause interruption in circulation these solutions, their spills or overfilling of the
collecting structures.

11.2 Emergency situations management
System of Emergency Management will be developed at an advanced stage of the project planning,
on the basis of the prepared detailed assessment of environmental risks responsibility. The system
shall provide a review of the procedures for Emergency Management for a range of situations that
have been identified as likely to identify the risks described above, where there is a potential danger
of creating emergency situation. The review shall include a review of the objectives and principles of
emergency management which shall be adopted for the preparation of a detailed plan of action in
emergency (including procedures for emergency response and rehabilitation /remediation) in
consultation with relevant emergency services.
11.2.1 Risk management
Risk of fire
Issues related to the risk of fires may include:
- Potential the construction activities to cause a fire.
To reduce the fire hazards of this type, certain measures during the construction phase will be
undertaken.
o The contractor shall be obliged to follow the law requirements for the fire protection.
o Where necessary, on the access roads and work points, the high and dry grass and
vegetation to be removed.
o During the construction operations, a mobile water tank for fire extinguishing, should be
placed.
o In case of welding and alike, all additional preventive measures should be undertaken.
o Eventual use of explosives in the fire high risks period should not be allowed,
- The potential of the operational installation can cause a fire.
The potential fire risk linked to electrical malfunctions during the operational phase of the project will
be managed through following security measures:
o Establishing fire protection systems.
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o Installation of lightning rod installation.
The eventual fire in the operating installation and the hazardous materials storage facilities is an
extreme ecological and health hazard. For that reason, it is especially important for the safety of the
whole facility, an appropriate alert fire and fume system to be installed.
The system for fire detection, as well as the systems for alert and fire extinguishing, should meet all
relevant national and local regulations, as well as the international standards and the best
international practices. The project provides a special fire protection system with highly sophisticated
equipment for for fire risks identification, information and timely reaction.

Risk of flooding
• When the amount of rain is greater than evaporation, the storm water is collected in water
accumulation, and filling losses from evaporation, wetting the ore and technological costs are
carried out by this lake.
• When the quantity of rain is far greater than evaporation, 1.) if the accumulation for
atmospheric water is full, water is discharged into the River Kazandolska under the lot of the
processing complex, 2) the positive imbalances of the rain accumulates the emergency
volume of the pond 2, 3) to the dump are added solutions to dissolve the maximum possible
flow rate of 800 m3 / h, to release the volume the other two ponds.
• In order to prevent the spills of the solutions out of the ponds enriched with operational
solutions and for the raffinate, an emergency volume is foreseen for these ponds, and an
emergency pond. The total emergency volume provides collection of solutions within 72
hours.
• In order to prevent emergency overflow, signalization is foreseen as soon as the emergency
level is achieved in the collection ponds and vessels, and then by valves the access is
interrupted and it is preceded in accordance with the procedures for reaction in such
situations.
The balance and movement of water (solutions) in the proposed mine complex are shown in the
image below.
Technical monitoring of dams
Given the limited height of the dams of 7-12 m, the size of the reservoirs of 4.500-35.000 m3 and the
protection of dams and reservoirs with a protective pad, according to the existing technical standards
for monitoring dams, minimal necessary measures for monitoring the dam, the reservoir and
associated facilities.
It is planned the dam and associated facilities and the functioning of the control equipment inlet and a
bottom outlet to be monitored every day.
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Figure 11-1 - Scheme diagram of the water balance in the proposed mine complex
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Seismic Risks
According to the respective Law on Construction in the Republic of Macedonia, the basic
requirements for design of buildings relate, inter alia, to the mechanical resistance, stability and the
seismic protection. Accordingly, all buildings within the scope of the mine complex, including the
hydro technical facilities (dams and ponds) and the associated hydro-technical infrastructure
(Pipeline systems) are designed according to the principles of protection from seismic influences
and according to the implemented engineering-geological and geo-mechanical investigations, the
type of category to which the objects belong to and the seismic characteristics of the project area.
At the designing of the damp and its protective sub base , hydro technical facilities - dams and
buildings within the complex processing, possible seismic loads are taken into account
corresponding to a zone of seismic activity from 9 to 10 degrees as
MCS scale, which implies that they will be seismic resistant, without any cases of structural
damage and destruction even the strongest earthquakes when expected.
This approach ensures that security during construction and during the use of the buildings and the
equipment there will not be any damage to the mechanical resistance, but stability and seismic
protection of each of the buildings, and that it will not come up any:
Destruction of all or part of the building,
Damage to load-bearing parts of the building, the fundamental basis or technological
equipment due to large deformations of load-bearing construction of the building, and
Disproportionately large deformations and damage to buildings due to the possible earthquake
events.
An additional guarantee for the appropriate seismic protection of buildings within the mine complex
is an obligation of the investor SARDICH MC to provide super review of project documentation and
technical supervision and control of the building and construction, by the Institute of Earthquake
Engineering and Engineering Seismology (IZIIS) "SS. Cyril and Methodius ", Skopje, as a
professional institution in the field of protection of constructions against seismic hazards.

Slope stability of a dump
Reduction the risk in terms of environmental, employee personnel and property is possible through
measures of good working practice, monitoring the stability of the slopes of the dump and
implementing legally prescribed safety measures during the operating activities. Slope stability of
dumps will be subject to a proper program monitoring, all in compliance with the requirements built
into the relevant national regulation.

Accidental leakage of hazardous materials
The technological design provides appropriate conditions for storage of all dangerous substances,
including the hazardous wastes. Within this, containers and storage places of these types of
substances provide systems to capture incidental leaks in order to prevent any environmental
pollution, as well as alarm systems for leaks and appropriate measures response (depending on
the material). Additionally, besides the storage, the protective measures concerning the activities
for manipulation with such materials (loading, unloading, transportation). The main pipelines for
transport of the solutions will be equipped with appropriate pipe-protectors which should enable
capture and disposal of any accidental leaks to the ponds.
Storage of hazardous substances shall be subject to prescribed conditions and technical
requirements laid in A - integrated environmental permit.
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Prevention of technological risks
In the event of a major accident in the technological complex, the valves are closing and solutions
flow and fill the emergency capacities of collection ponds. Solutions of production plant are drained to
the raffinate pond within the production complex.
In case of any defect in any part of the process or replacing of a certain part, there are strict
prescribed procedures which should be followed in order to prevent any adverse impacts in the
process.
Any failure in the technological process and accidental stopping the operation of the plant or
malfunction in the internal or external mains power supply will imply interruption of the pumps or
interruption in circulation and solutions and filling the ponds.
Elimination of the risk of interruption in power supply or interruption in the circulation of the solutions
envisaged is provided via power supply from the independent second point - the power aggregate
which will enable operation of the pumps - thus reducing the possibility of interruption of the process.
The management of this risk should be based on prepared written standards for operation
procedures; procedures for response in emergency cases which shall be available to all employees
involved in the operation of the plant by means of training of the staff, signs and notices, etc. This
issue will be part of the regulation with A - integrated environmental permit.

11.2.2

Procedures for urgent actions

Preparation of standard operating procedures (SOPs) at operation in the mine Complex is a
prerequisite for maintaining a high professional level of work installation. It means preparation of
written procedures for all processes and activities included in the installation. It is necessary all
personnel to know the operation of SOPs, regular training, having clearly set notifications and
warnings in plant etc.
In order for prompt and proper response in emergency situations and thus reduction of possible
environmental impacts, suitable procedures for emergency response will be prepared. These
procedures include the identification of all possible risks of accidents, setting priorities and ways to
response, determination and delegating responsibilities of persons involved in the reactions, etc.
As the a basic preventive measure to control risks associated with the emergencies a set of
procedures for action in emergencies will be prepared. The employees will complete training courses
on safety at work, protection of health and environment, and those appropriate to their individual tasks
and responsibilities in the organizational structure of the plant.
In this context, according to the total workload of the complex operation and in accordance with the
performed detailed risk assessment, will be developed the necessary procedures to work, some of
them for the emergency response related to specific identified risks:
• Procedure for emergency evacuation,
• Procedure for emergency actions - generally
• Procedure for emergency actions - leaks of solvents,
• Procedure for emergency actions - spills of chemicals,
• Procedure for emergency actions - floods,
• Procedure for emergency actions - earthquake,
• Procedure for emergency actions - oil spills,
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The procedures will be prepared in accordance with the terms of received A - integrated
environmental permit, within the chapters on prevention and control of adverse actions and policy for
prevention of accidents.
Within these procedures in detail will be described the organization to deal with greater incidents like
fire, explosion or intensive leakage, including the way of cooperation with the competent authorities
for each type of disaster separately.
Procedures for future action, inter alia, include the following:
• roles and responsibilities of the personnel during emergencies
• list or reporting scheme where are laid down the responsibilities for reporting the sequence of
reporting and who should be notified
• identification of emergency conditions that might threaten the stability of the plant
• description of the typical problems, characteristics and problems when / what to check during
inspections
• operating procedures to be followed in case of setting out such conditions
of emergency.

11.2.3 Notification incurred or avoided incidents and accidents
The Investor shall establish a procedure in which shall be described the mechanism of notification
and tasks related to the incidents and accidents within the mine complex. A system will be developed
which will ensure that every process, conditions and effects which caused or had a possibility to
cause an accident or disaster, will be explored to reduce the risk of recurrence. The system will be
managed by a person responsible for environmental management and the person responsible for
Safety and Health at Work, which will present to the superior each report separately. For incurred and
avoided incidents and accidents the competent authorities will be notified in accordance with the
conditions obtained A – integrated environmental permit and the law regulations.
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Conclusion

The review of the key effects of the project on the establishment of the proposed mine
complex for production of cathode copper in the municipality Valandovo indicates that
careful choice of location and technical - technological solutions for construction and
production, together with the identification of a comprehensive set of measures for
mitigation, which when will be implemented, will significantly reduce the potential
effects on social environment and the environment.
The findings of this assessment for the impact on the environment indicate that the
purpose of the Project to identify the viable technical and economically feasible
solution, which in general causes the least disturbance to the environment and impact
on people who work and live near the project, is fulfilled.
Construction and operation of the proposed complex are considered justified because:
 Aspects of environmental protection related to all stages of life cycle of the
proposed project are identified and taken into account.
 The assessment of impacts on the environment and social aspects is based on
the best available information and analysis of cumulative effects.
 Identified possible impacts can prevent, reduce or compensate, and therefore
the proposed project does not threaten adverse or lasting harm to the natural
and social environment in the area of project.
 The proposed project will not cause significant impacts on the biodiversity, the
area and the ecological integrity in the wider area or the values nationwide.
Environmental impacts associated with the proposed project are identified and
described in this study to assess the environmental impact in accordance with the
requirements of the relevant Macedonian regulations and the best international
practices.
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53. Popis na naselenieto, domaḱinstvata i stanovite vo Republika MakedoniJa, 2002 - Kniga
XII – Vkupno naselenie vo zemjata, Definitivni podatoci po naseleni mesta - naselenie
vo zemjata spored aktivnosta i polot; Državen zavod za statistika
54. Državen zavod za statistika na Republika Makedonija - www.stat.gov.mk
55. http://porta-archaeologica.com

214
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia

Attachment 1 - Decision on the need for environment impact
assessment issued by the Ministry Environment
and Physical Planning
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COAT OF ARMS
REPUBLIC OF MACEDONIA
MINISTRY OF ENVIRONMENT AND PHYSICAL PLANNING
No. 11354/1
Date: 13 January 2015
On the basis of Article 81, paragraph 8 of the Law on Environment
(“Official
Journal
of
the
Republic
of
Macedonia”
no.
53/05,81/05,24/07,159/08,83/09.48/10, 124/10, 51/11, 123/12, 93/13 и 42/14), the Minister
of Environment

and Physical Planning, made the following

DECISION
for establishment of the need for Environmental Impact Assessment

1. The need of the environmental impact assessment of the
project: Mine Complex for Production of Cathode Copper – Kazandol in
the municipality Valandovo, for the needs of the Investor “SARDICH MC”
DOOEL from Skopje
2. The scope of the Study for the impact of the Project on the
Environment is determined in the Check List for determination of the
scope of the Study for Environmental Impact Assessment: Issues for
Features of the Project, which is an integral part of this Decision.
3. The scope of the Study for Environmental Impact Assessment,
besides the determined Check List for determination of the scope of the
Study for Environmental Impact Assessment, the Issues for Features of
the Project, should also cover the issues in regard to: Geological and
Hydro geological Aspects, the impacts on all environmental media, visual
aspects, biodiversity, cumulative impacts and social and economic
aspects.
4. This Decision comes in force on the day it is made, and shall
be published in at least one daily newspaper available on the whole
territory of the Republic of Macedonia, on the Internet site, as well as on
the bulletin board at the Ministry of Environment and Physical Planning.
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Rationale
On 10 November 2014, by the Investor “SARDICH MC” DOOEL
from Skopje, registered seat at ul. “Budimpeshtanska” no.28, Skopje, to
the Ministry of Environment and Physical Planning is submitted Notice of
Intent for the Implementation of the Project: Mine Complex for production
of Cathode Copper – Kazandol in the municipality Valandovo, as well as a
requirement for determination of the scope of the project impact
assessment on the environment, no, 11-11264/1. By the proposed
Project, the Investor intends to design, construct and to manage a new
mine complex for production of cathode copper on the site in the area of
the locality Kazandol, municipality Valandovo in the southeast region of
the Republic of Macedonia. The Project for establishment of the proposed
mine complex shall be realized in the scope of the concession area for
geological researches, with a total space of 28.98 km2. The space of the
exploitation concession area 1508 acres (about 15 km2). The Complex
shall produce up to 4.000 tons copper annually. the proposed mine
complex for production of cathode copper shall include two mutually
connected groups of activity:
1
Excavation – exploitation of metal raw mineral by open mine
pit, and
2
Technological process for production of cathode copper in the
processing technological complex. This process shall include two
separate functional segments: (i) Geo-technological complex and (ii)
processing complex.
The Ministry of Environment and Physical Planning, after the receipt
of the Notice of Intent reviewed the same. Pursuant the Article 81 of the
Law on Environment, the procedure for determination of the need for the
Environmental Impact Assessment Project is performed for projects
pursuant the Article 77 of the Law on Environment.
In accordance with the Decree for determination of projects as well
as the criteria on the basis of which the need for implementation of the
procedure for Environmental Impact Assessment (“Official Journal of the
Republic of Macedonia” no. 74/05, 109/09, and 164/12) the proposed project is in
the Appendix 1 – Project for which it is obligatory to carry out Environmental Impact
Assessment, Item 4 – Installations for production of raw non-ferrous
metals from ore, concentrates or secondary raw materials by metallurgic,
chemical or electrolytic process and for the same it is mandatory to carry
out a procedure for Environmental Impact Assessment.
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For that purpose the Check List was filled for determination of the
study for Environmental Impact Assessment. Besides the issues covered
by the Check List for determination of the volume of the Study for
Environmental Impact Assessment, the Investor shall in more details to
elaborate the following issues:
These aspects are important in relation with the environment during
the construction phase and the operation on such type of Projects. For
that reason it is an important segment which should be covered by the
Study for Environmental Impact Assessment .
Impacts on all environment media
These aspects are important for this type of projects related to the
environment during the construction phase, an especially in the operation
phases. For these reasons they are an important segment of the Study for
Environmental Impact Assessment.
Visual aspects
These aspects are important in relation with the environment during
the operation phase and the phase of taking advantage of such type of
projects. For these reasons they are an important segment of the Study
for Environmental Impact Assessment, which should cover effects on the
area.
Biodiversity
The Study for Environmental Impact Assessment, should include
analysis of the situations with biodiversity on the area, eventually the
presence of protected types of protected and endangered habitats,
presence of protected areas, areas evidenced for protection, presence of
ecological networks, as well as potential impact of the implementation of
the project.
Cumulative impacts
These aspects are important for this type of projects related to the
environment during the construction phases, and especially during the
operational phases. The Study for Environmental Impact Assessment,
should include analysis of the cumulative effects.
Social and economic aspects
The assessment of the Social and economic aspects shall give a
review of the potential direct and indirect effects of the project on the
economy and the social situations of the area by the carrying out of the
same.
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On the basis of the aforementioned, the Decision is made as given
above.
Legal remedy: The Investor, the stakeholders, legal entities or
physical persons, as well as associations of citizens founded for
protection and promotion of the environment, could submit an appeal to
the State Panel for making decision in a legal procedure and the second
degree employment procedures within eight days of the receipt of the last
publication of the Decision pursuant Article 90 paragraph (1) Item 2 of the
Law on Environment.
Minister, Nuhran Izairi, signed.
The round seal reads: REPUBLIC OF MACEDONIA – SKOPJE
MINISTRY OF ENVIRONMENT AND PHYSICAL PLANNING
COAT OF ARMS
Prepared by: Vlatko Cvetinoski, signed.
Control made by: Msci. Zoran Boshev, signed,
Agreed by: Aleksandar Petkovski, signed.
Biljana Petkovska, signed.
Approved by: Igor Trajkovski, signed.
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Appendix 2 - Schematic diagram of elements and operational
procedures within the technological process in the
proposed mine complex for production of cathode
copper
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Appendix 3 - Processing complex for production of
cathode copper - disposition of facilities
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Appendix 4 – Basis of processing plant - facilities for
production of cathode copper
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Publication of information and public consultation

During the implementation of the EIA procedure, the obligations for public involvement
were fully respected. All relevant documents produced during the procedure
EIA and preparation of the EIA study are published and accessible, timely delivered at
locations that are easily accessible to local population.
Information for the public and its involvement in the decision-making process is finalized
through a public hearing in Valandovo on March 30, 2015.
Information for the public hearing published in a public medium and the minutes of the
public hearing shall be given in addition to this Annex.
In a consultative process with the public, the following documents are published:
 Notification of intent to implement the project was published on:
 Website MOEPP (www.moepp.gov.mk)
 EIA:
 is published on the website of the MEPP (www.moepp.gov.mk)
 It is submitted for public inspection at the Office of Public Relations at
MOEPP
 has been submitted for review in the municipality Valandovo on whose territory the
project will be implemented
Accordingly, the website of the MEPP is published the minutes of the public hearing.
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Publication of the information in public media
publication of information for submitted Notice of the intention for implementation of the project
("Vecher", December 12, 2014)
COAT OF ARMS
REPUBLIC OF MACEDONIA
MINISTRY OF ENVIRONMENT AND PHYSICAL PLANNING
ANNOUNCEMENT
Information for a submitted Notice of Intention for implementation of the Project: Mine Complex for Production
of Cathode Copper – Kazandol in the municipality Valandovo,
The Ministry of Environment and Physical Planning, herewith inform the public that the Investor “SARDICH MC”
DOOEL from Skopje, registered seat at ul. “Budimpeshtanska” no.28, Skopje, submitted Notice of Intention for
implementation of the Project and determining the need of Environmental Impact Assessment, as well as a
Check List for determination of the scope of the of Environmental Impact Assessment for the Project: Mine
Complex for production of Cathode Copper – Kazandol in the municipality Valandovo. The Notice of Intention is
prepared by the Consultant Company “EMPIRIA EMS”, from Skopje.
By the proposed project, the Investor has an intention to design, construct and manage a new mine complex
for production of cathode copper at the copper deposit in the area of the locality Kazandol in the municipality
Valandovo in the southeast region of the Republic of Macedonia. The project for establishment of the proposed
mine complex shall be realized in the scope of the concession area for geological researches, with a total
space of 28.98 km 2. The space of the exploitation concession area 1508 acres (about 15 km 2). The Complex
shall produce up to 4.000 tons copper annually. the proposed mine complex for production of cathode copper
shall include two mutually connected groups of activity:
1 Excavation – exploitation of metal raw mineral by open mine pit, and
2 Technological process for production of cathode copper in the processing technological complex. This
process shall include two separate functional segments: (i) Geo-technological complex and (ii)
processing complex.
The Ministry of Environment and Physical Planning is the competent body for the decision making.
Complete Notice for Intention for the purpose for implementation of the Project Mine Complex for Production of
Cathode Copper – Kazandol in the municipality Valandovo, could be seen on the web site of the Ministry of
Environment and Physical Planning – www.mopp.gov.mk
Contact persons:
- Gennadiy Sichov - Investor “SARDICH MC” DOOEL from Skopje, registered seat at ul.
“Budimpeshtanska” no.28, Skopje, phone +389 72 272 131
e-mail: sichov.gm@gmail.com and gennaiy.sychov@sardichmc,com,mk
- Konstantin Siderovski – consultant “EMPIRIA EMS.DOOEL” Skopje
e-mail k.siderovski@gmail.com phone:+389 75 240 885
the Ministry of Environment and Physical Planning – Skopje
- Vlatko Cvetanoski, e-mail: v.cvetanoski@moepp.gov.mk
- Biljana Petkoska, e-mail: b.petkoska@moepp.gov.mk
Bul. “Goce Delchev” no. 18, Skopje, phone:+ 389 2 3252 459
- Sasho Sekulovski: e-mail: s.sekulovski @moepp.gov.mk
Sector for public communication
Ul.”III Makedonska brigade” no. 10a, Skopje Phone: +389 2 3215 320

228
_________________________________________________________________________
Empiria EMS, Skopje

Study on Environmental Impact Assessment: Mine Complex Kazandol, Valandovo, Macedonia
Announcement of the content of the Announcement of the Decision for establishment of the need for
Environmental Impact Assessment ("Vecher", January 22, 2015)

ANNOUNCEMENT
By virtue of Article 90 paragraph (1) Item 2 of the Law on Environment. (“Official Journal of the Republic of
Macedonia” no. 53/05,81/05,24/07,159/08,83/09.48/10, 124/10, 51/11, 123/12, 93/13 и 42/14), and the Article 3 of
the Rulebook on the content of the Notice on information for Notice of Intent for the Implementation of the Project,
of the Decision for the need for environmental impact assessment, for the study for environmental impact
assessment, of the Report for the suitability of the study for environmental impact assessment and the Decision by
which consent is given or is denied the project implementation, as well as the manner of consultation of the public
(“Official Journal of the Republic of Macedonia” no. 33/06), the Ministry of Environment and Physical Planning of
the Republic of Macedonia publishes
The content of the Announcement of the Decision for establishment of the need for Environmental Impact
Assessment
1.
The Investor “SARDICH MC” DOOEL from Skopje, submitted a Notice of Notice of Intent for the
Implementation of the Project: Mine Complex for production of Cathode Copper – Kazandol in the municipality
Valandovo, as well as a requirement for determination of the scope of the project impact assessment on the
environment, no, 11-11264/1, ne number 11-354 dated 2015 and for
2.
On the basis of the submitted Notice, the Ministry of Environment and Physical Planning of the Republic
of Macedonia made the Decision for establishment of the need for Environmental Impact Assessment no 11-354
dated 2015. By the Decision the need of the environmental impact assessment of the project: Mine Complex for
Production of Cathode Copper – Kazandol in the municipality Valandovo, as well as the determined volume of the
Study for Environmental Impact Assessment for the needs of the Investor “SARDICH MC” DOOEL from Skopje.
In accordance with the Decree for determination of projects as well as the criteria on the basis of which the
need for implementation of the procedure for Environmental Impact Assessment (“Official Journal of the Republic
of Macedonia” no. 74/05, 109/09, and 164/12) the proposed project is in the Appendix 1 – Project for which it is obligatory to carry out
Environmental Impact Assessment, Item 4 – Installations for production of raw non-ferrous metals from ore,
concentrates or secondary raw materials by metallurgic, chemical or electrolytic process and for the same it is
mandatory to carry out a procedure for Environmental Impact Assessment.
The whole content of the Decision could be seen on the Website of the Ministry of Environment and Physical
Planning: www.moepp.gov.mk..
3.
For the Investor, the stakeholders, legal entities or physical persons, as well as associations of
citizens founded for protection and promotion of the environment, could submit an appeal to the State Panel for
making decision in a legal procedure and the second degree employment procedures within eight days of the
receipt of the last publication of the Decision pursuant Article 90 paragraph (1) Item 2 of the Law on Environment.
4.
Pursuant the Article 83,, paragraph 1 of the Law on Environment (“Official Journal of the Republic of
Macedonia” no. 53/05,81/05,24/07,159/08,83/09.48/10, 124/10, 51/11, 123/12, 93/13 и 42/14), is obliged to prepare the Study for
Environmental Impact Assessment and to submit the same to the Ministry of Environment and Physical Planning in
written and electronic form in order the procedure for Environmental Impact Assessment of the Project to be
carried out.
For all additional information you can refer to the below given contact persons:
Boshko Sibinovski - Investor “SARDICH MC” DOOEL from Skopje, r
egistered seat at ul. “Budimpeshtanska” no.28, Skopje, Phone: + 389 307 5002
e-mail: boshko.sibinovski@sardichmc.com.mk
Konstantin Siderovski – consultant “EMPIRIA EMS.DOOEL” Skopje
e-mail k.siderovski@gmail.com phone:+389 75 240 885
At the Ministry of Environment and Physical Planning
Bul. “Goce Delchev” no. 18, Skopje
Vlatko Cvetanoski, e-mail: v.cvetanoski@moepp.gov.mk
Biljana Petkoska, e-mail: b.petkoska@moepp.gov.mk
Bul. “Goce Delchev” no. 18, Skopje, phone:+ 389 2 3252 459
Sasho Sekulovski: e-mail: s.sekulovski @moepp.gov.mk
Sector for public communication
Ul.”III Makedonska brigade” no. 10a, Skopje Phone: +389 2 3215 320
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Announcement of the content of the Announcement of the Decision for establishment of the need for
Environmental Impact Assessment ("Vecher", February 13, 2015)
By virtue of Article 90 paragraph (1) Item 2 of the Law on Environment. (“Official Journal of the Republic of
Macedonia” no. 53/05,81/05,24/07,159/08,83/09.48/10, 124/10, 51/11, 123/12, 93/13 и 42/14), and the Article 3 of the
Rulebook on the content of the Notice on information for Notice of Intent for the Implementation of the Project, of the
Decision for the need for environmental impact assessment, for the study for environmental impact assessment, of the
Report for the suitability of the study for environmental impact assessment and the Decision by which consent is given
or is denied the project implementation, as well as the manner of consultation of the public (“Official Journal of the
Republic of Macedonia” no. 33/06), the Ministry of Environment and Physical Planning of the Republic of Macedonia
publishes
The content of the Announcement for the
Study Environmental Impact Assessment of the Project
The Investor “SARDICH MC” DOOEL from Skopje, with a registered seat at ul. “Budimpeshtanska” no.28, Skopje, to
the Ministry of Environment and Physical Planning submitted a Study for the Environmental Impact Assessment of the
Project: Mine Complex for production of Cathode Copper – Kazandol in the municipality Valandovo,.
The Investor intends to design, construct and to manage a new mine complex for production of cathode copper on the
site in the area of the locality Kazandol, municipality Valandovo in the southeast region of the Republic of Macedonia.
The Project for establishment of the proposed mine complex shall be realized in the scope of the concession area for
geological researches, with a total space of 28.98 km 2. The space of the exploitation concession area 1508 acres
(about 15 km 2). The Complex shall produce up to 4.000 tons copper annually. the proposed mine complex for
production of cathode copper shall include two mutually connected groups of activity:
(I)
Excavation – exploitation of metal raw mineral by open mine pit, and
(II)
Technological process for production of cathode copper in the processing technological complex. This
process shall include two separate functional segments: (i) Geo-technological complex and (ii)
processing complex.
The Study shall be available to be reviewed Website of the Ministry of Environment and Physical Planning:
www.moepp.gov.mk. In the premises of the Sector for Public Communication at the Ministry, premises at . Ul.”III
Makedonska brigade” no. 10a, every work day from 8:30 until 16:30 hrs and in the offices of the municipality
Valandovo.
Any person from the Government, the mayors of the municipality, of the City of Skopje and the municipalities in the
City of Skopje, could submit their opinion, in writing, to the Administration body that is competent for the work in the
field of the environment within 30 days from the date of publishing the Study on Environmental Impact Assessment.
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-

Publishing the information for public discussion for Study on Environmental Impact Assessment of the Project
(“Dnevnik” 23 March 2015)

Information for public discussion for Study on Environmental Impact Assessment of the Project: Mine Complex for
Production of Cathode Copper – Kazandol in the municipality Valandovo,
The Ministry of Environment and Physical Planning, herewith informs the public interested in the subject matter that
the Investor “SARDICH MC” DOOEL export and import from Skopje, registered seat at ul. “Todor Aleksandrov”
no.11A, Skopje, has submitted the
Study on Environmental Impact Assessment for the Project: Mine Complex for Production of Cathode Copper –
Kazandol in the municipality Valandovo and the same is available to be reviewed.
The public discussion for Study on Environmental Impact Assessment of the Project: Mine Complex for Production of
Cathode Copper – Kazandol in the municipality Valandovo shall take place on 30 March 2015 (Monday), in the Dom
na kulturata 25 Maj – Valandovo located at ul. 6 November bb in Valandovo from 12:30.
Contact persons:
Boshko Sibinovski – Manager “SARDICH MC” DOOEL from Skopje, registered seat at ul. “Todor Aleksandrov”
no.11A, Skopje, Phone: 072 272 130
e-mail: boshko.sibinovski@sardichmc.com.mk
At the Ministry of Environment and Physical Planning - Skopje
Zgrada na Makedonska Radio Televizija, 11 kat,
Biljana Petkoska, - Sector for Environment
e-mail: b.petkoska@moepp.gov.mk
Vlatko Cvetanoski, Sector for Environment
e-mail: v.cvetanoski@moepp.gov.mk
Sasho Sekulovski: Sector for public communication
Ul.”Kej Dimitar Vlahov” no. 4,
e-mail: s.sekulovski @moepp.gov.mk
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Minutes from the public discussion in the municipality Valandovo, 30 March 2015 (published on the website of
MOEPP)

MINUTES
From the public Discussion on Study on Environmental Impact Assessment of the Project: Mine Complex for
Production of Cathode Copper – Kazandol in the municipality Valandovo for the needs of the Investor
“SARDICH MC” DOOEL from Skopje
On 30 March 2015 (Monday), in the Dom na kulturata 25 Maj – Valandovo, a public discussion took place for
the Study on Environmental Impact Assessment of the Project: Mine Complex for Production of Cathode
Copper – Kazandol in the municipality Valandovo. The public discussion was organized by the Ministry of
Environment and Physical Planning and began at 12:30.
Present:
- Biljana Petkoska, - Head of the Sector for Environment, MOEPP
- Vlatko Cvetanoski, - Consultant for the procedure for Sector for Environmental Impact Assessment, MOEPP
- Konstantin Siderovski and Marjan Mihajlov – experts responsible for Environmental Impact Assessment ,
representatives of the consultant “EMPIRIA EMS.DOOEL” Skopje
- Boshko Sibinovski – representative of the Investor “SARDICH MC” DOOEL from Skopje, and
- Citizens interested in/ concerned for the matter
The public discussion was following Minutes:
1.
Opening and introduction
- The public discussion was opened and managed by Biljana Petkoska - Head of the Sector for Environment, at
the Ministry of Environment and Physical Planning. After the short review on the procedure for Environmental
Impact Assessment, the next for discussion was Marjan Mihajlov, representative of the consultant “EMPIRIA
EMS DOOEL” Skopje and the expert who prepared the Study on Environmental Impact Assessment of the
Project.
2.
Presentation of the Study
Marjan Mihajlov presented the Study on Environmental Impact Assessment of the Project: Mine Complex for
Production of Cathode Copper – Kazandol in the municipality Valandovo. In the presentation were explained
and elaborated the basic parameters of the Project, and the justification of the project. He presented the main
characteristics of the Project and quoted that by the proposed project the Investor intends to design, construct
and to manage a new mine complex for production of cathode copper on the site in the area of the locality
Kazandol, municipality Valandovo in the southeast region of the Republic of Macedonia. The Project for
establishment of the proposed mine complex shall be realized in the scope of the concession area for
geological researches, with a total space of 28.98 km 2. The space of the exploitation concession area 1508
acres (about 15 km 2). The Complex shall produce up to 4.000 tons copper annually. the proposed mine
complex for production of cathode copper shall include two mutually connected groups of activity:
(I)
Excavation – exploitation of metal raw mineral by open mine pit, and
(II)
Technological process for production of cathode copper in the processing technological complex. This
process shall include two separate functional segments: (i) Geo-technological complex and (ii) processing
complex.
The consultant also pointed out that in the Study on Environmental Impact Assessment for the Ministry of
Environment and Physical Planning, are analysed the following main impacts: air quality, water and soil quality,
noise, waste management (in all phases of the lifecycle of the Project – construction phase, operation phase
and eventually termination of operation. For each of the impacts, for each phase respectively, measures for
reduction of the potential influences are foreseen.
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After the completion of the presentation of the the Study on Environmental Impact Assessment for the Ministry
of Environment and Physical Planning,, Biljana Petkoska, before she opened the discussion informed the
present public that they could submit their comment in regard to the Study within 10 days, and the comments by
the public interested for the matter shall be considered within the procedure.
3.
Discussion
Question: Vlado Atanasoski MOEPP. He pointed out two aspects. First of all, pursuant to Article 4 of the
Regulation on landfills for hazardous waste or chemically inactive materials, it is not allowed construction of a
landfill in seismically active areas. And the second aspect is the tectonics and seismic. Seismically active region
is in question. What is the guarantee to be safe for the environment?
Response:
Marjan Mihajlov - the designing is prepared in accordance with the geomechanical researches of the soil.
Boshko Sibinovski – one of the principle aspects of the project are the implemented geologic and geo-mechanic
researches. In addition, all facilities in the range of the mine complex shall be subject to a revision and
appropriate opinion by the Institute for earthquake engineering and engineering seismology (IZIS).
Konstantin Siderovski – the dump for the heap leaching of the copper ore, according to its purpose and function
is not a dump for hazardous waste. On the dump shall be carried out disposal of an inert material through which
technological solutions shall circulate and which shall not remain in the dump after the heap leaching process.
In regard to the protection of the underground – a protection pad is designed, which guarantees the same are
impermeable – filtration coefficient up to 10-9m/sec.
Question: Blazhe Nikchevski, MOEPP. First of all I would like to point out that the exploitation of the raw mineral
it iis necessary to be out of the river bank area. Further on, regarding the hydrotechnical facilities, it is obligatory
the same to be carried out in accordance with the best available techniques and is there any such example for
this method of exploitation of raw minerals in our neighbourhood. He pointed out that in different documents, the
accumulation of lakes is with different capacity, the exact size of the ponds to be defined and pointed out the
need of requirement for right on water to be submitted to MOEPP.
Response:
Marjan Mihajlov – in regard to the questions he gave the following reply:
- The project is carried out in accordance with the best available techniques
- Two documents are in question in different phases, so data regarding the ponds could be different.
- For the needs of the Project, the right to water shall be provided.
- There is such an example in Bulgaria and Cyprus, etc.
Question:
Blazhe Nikchevski, MOEPP. Is an earth dam NDT in such region?
Response:
Konstantin Siderovski
- Yes, for such a type of activity and for the purpose of the dams – the same are in accordance with the
principles of NDT.
- Regarding the volume of the ponds, the emergency pond is with total capacity of 35.000 m3, out of which
13.000 m3 are reserved capacity for acceptance of high 100-year waters.
Question: NGO Kalinka – Valandovo. They pointed out that they are not against the construction of the project,
but they are frightened of the possible negative impacts having in mind that investors come and go away
without re-cultivation. Having in mind that the water in Valandovo is from well system, the question is whether
there is any possibility that system to be contaminated, Also, there is a question to the designer if the wind
stream is taken into consideration, i.e. is there is only northwest wind.
Response: Marjan Mihajlov:
- A re-cultivation of the area is foreseen. The Investor is obliged to do it, without regard to the experiences so
far on other localities.
- The hydro-geological researches carried out so far, have shown that in conditions of implementation of
mitigation measures, there won’t be any impact on the underground water. Additionally, during the exploitation,
a regular monitoring on the environment shall be provided, including the quality of the underground waters.
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Response: Tome Timov – as designers we have pointed out for the wind stream and the dominant direction. In
the Environmental Impact Assessment Study are considered the possible impacts on the air having in mind the
dominant wind in the region.
Question: NGO Robert Parizo, Kavadarci, Movement of ecologists of Macedonia. He pointed out that they have
not been informed about the study and they have not reviewed yet, However, he pointed out that no one could
give a guarantee for the natural disasters and that Valandovo is not Kavadarci or Tetovo, for which the NGO is
concerned. Also, there is some information that the noise of the exploitation shall overcome 60 decibels, also
there is information that cracks appeared at the older buildings.
Response: Biljana Petkovska – pointed out that the information for the availability of the Study on EIA are
carried out in accordance to the Law on Environment, which means that the Study is available in the Valandovo
municipality, on the Website of MOEPP and for the same the public is informed through the daily newapapers. If
they have not revieed the Study, they may give their remarks within 10 days and the same shall be taken into
consuderation at the preparation of the report on compatibility.
Response: PhD Zoran Panov – it is foreseen devided blasting ith delay in time, so the noise shall be
insignificant and there will not be any vibrations that may cause damage on buildings.
Question: Vlatko Trpevski, MOEPP. In the immediate vicinity of the Project is the protected area, you should
quote which one is it, is presence of birds remarked, when the analysis of the region is made and are
compensation measures are foreseen?
Response: PhD Ljupcho Meloski
- In the vicinity of the Project there are no protected areas. The protected areas are on a great distance and
these are areas significant for thr plants, not for birds. The impact of this project is limited on the very site within
the location, and as the habitats will be destroyed and on’t be attractive for birds and other sieces. The project
itself, in its operating phase does not have any potential for impact on the birds, i.e. birds are not spice of the
fauna by such a type of projects. Additionally, for the birds could be put diverters (wistles) on certain places in
the scope of the location. In a wider sense, the fixed park of ind poer plants in the municipality Bogdanci (fe
kilometers far from the project,) is with greater potential for negative effect on birds.
- The analysis on biodiversity as carried out from September 2014 until January 2015, realized through three
few day’d field works on the team for the biodiversity. It could be said that the analyses are not complete having
in mind that the spring period is not covered. However, the chances that something significant is missing. The
team for biodivrsity has a lond experience and work on projects in the wider area of the project and has data for
similar habitats, which means that the biodiversity analysis carried out is complete and covers all necessary
aspects.
Question: Will the 5micron’s particles have adverse influence on people, will the sulphuric acid release gases, ill
be there encreased pollution of the air, ill that pollution imact the vineyards. He also put a question whether into
account is taken the changed direction of the wind by the construction of the windmills.
Response: Marjan Mihajlov – regarding the questions, gave the following response:
- Regular crushing of the ore is not provided (only as needed), so a significant emission of of 5-micron particles
is not expected, dust of particles which is an obstacle for the technological process. In any case, measures for
reduction (supression ) of the dust at excavation and crushing, the roads etc,
- The sulphuric acid in the technological solutions will react with the copper in the ore, it does not evaporate on
typical temperatures (the expected evaporations are steam) it does not smell. First that evaporates are small
water molecules.
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Note: Nazim Aliti, MOEPP – After the procedure for Environmental Impact Assessment, it is expected the
Investor to submit a request for A-integral permit.
Note: Representative of the winegrowers: He pointed out the concern of the winegroers, as the Government
gives subventions for organic production.
Response: The Mayor of the municipality Valandovo: The Investor shall respect all measures provided by the
Study, as a municipality, they shall pay special attention to the project.
Question: From which place such large quantities of clay shall be supplied with such specifications.
Response: Marjan Mihajlov – The possibility for purchase clay is still under consideration.
Other people did not ask for discussion, so Biljana Petkovska closes the public discussion at 15:20.
Recording secretary
Biljana Petkovska
Vlatko Cvetanoski
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Appendix 6 – Opinions and responding in written form
Written opinions about the Study EIA and answers to them.
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of Macedonia ( BSPSM)
Zoological Department, Biological Institute
Faculty of Natural Sciences
1000 Skopje, Macedonia
tel / fax: (+389) 2 3117-055 ext. 614; 2430-927
Rectangular seal reads: REPUBLIC OF MACEDONIA
Ministry of Environment and Physical Planning
Skopje
Date of receipt: 13 March 2015
Reg no: 11/ 2646/1
No. 1403-1/15, Skopje

To
Ministry of Environment and Physical Planning
of the Republic of Macedonia

Mr. Biljana Petkovska
Department of Environment
Section of environmental impact assessment
Subject: Remarks of EIA for the mine complex for production of cathode copper "Kazavdol"
municipality Valandovo, Republic of Macedonia

After detailed review of the EIA for the mine complex for production of cathode copper
"Kazavdol" we give the following remarks:
a) The EIA study is made without an appropriate baseline study of biodiversity
as a precondition for any assessment of impact, and that is not in line with the Decision issued
by the MEPP (No. 11-354 / I dated 13 Jan. 2015, p. 3) in which is also given the volume of the
study and is addressed, among others, attention to be paid to "the analysis of the situation of
biological diversity and the possible presence of endangered species and habitats .... “.
Taking into consideration that letter on the scope of the study dated January 2015,
and the EIA has been delivered to EBRD in February 2015, it is obviously that the one who
prepared the Study, in a period of one month, did not have time to implement those season’s
researches?
b) From the few presented and the composition of species shows that the short visit on the site
is carried out only in the late autumn period, that is, it was without an appropriate seasonal
approach.
2

c) Consequently, there is not even made a proper valorization analysis or it is insignificant – that
is, the small number of species involved indicates for the frivolous access at the preparation of
the EIA, regarding the chapter on biodiversity as one of the most important chapters in every
EIA, which could not be a subject of templates and generalizations.
d) As a result of the insignificant valorization analysis, it is not perceived overall scope of the
endangered species for which it is necessary appropriate mitigation measures to be undertaken.
BSPSM is founded in 1989 aiming to popularize ornithology, protection of birds and their
habitats and he nature protection in general.
Below are given details from above remarks chapters and their pagination.
In the chapter 4 ,, particularly in chapter for evaluation of the biological diversity (4.2.2.) on p. 99
it is stated that there is not a single bird from the enclosure no. 1 of Directive for wild birds in
conditions when it is obvious that they have never made any appropriate inventories of the
birds, i.e. the fauna of birds is not taken into consideration during the whole year, and it is
possible that even one season (spring, summer, autumn, winter). Hence this conclusion is
improper, and the same further, through all the study causes unsuitable measures for migration
and implementation plan for migration measures.
In the chapter 6, i.e. 6.6. – Influence on the biological biodiversity (page 129), the analysis is
insignificant and insufficient that the overall scope of the biodiversity is not present? in the lack
of a basic study for the biodiversity. In the same chapter it is indicated that the bigger species
shall migrate in the surrounding biotopes, which is not correct in regard of the amphibian and
the reptiles and small mammals if construction activities are taking place in the period of their
hibernation? For all small invertebrates the negative effect is similar as for the large ones and
the impact shall depend on the time and the manner of organization and the realization of the
construction activities- and for which there is not given suggestion for appropriate mitigation
measures.
Furthermore, the wildlife of the surface waters is not mentioned at all in the project, nor within
the frames of the river basin area which shall be concerned by this project even that the
presence of Clemmys caspica is mentioned (now : Mauremys caspica – river turtle) which is a
high priority of protection in Europe.
In the chapter 6.6.1. Areas of interest in the context of impacts in Fig. 6.4 p 127 with a rather
unusual scheme of direct and indirect impacts which are marked with lines, and the contours of
the space are in a shape of rectangular? Which in none case does not suit to the usual way of
impacts which should be organized along river basin areas and not in rectangular regions??
In the chapter 9 – mitigation measures of the impact on the environment and the social and
economic measures, that is chapter 9.4. (Biodiversity, page 164) it is indicated that there are not
any mitigation measures for the dens and the species in the construction phase, which is not
true! There are always measures which may mitigate or minimize the expected negative impact.
In chapter 10.3.Summary for mitigation measures on the Table for the Schedule for the
mitigation measures during the implementation of the Project (Table 10.1, page 174) the
biodiversity is insignificantly reviewed (p 184.185 of this table). in the column biodiversity, the
part for the protection of the section of habitats and species (like an area on which according to
the Decision issued by MoEPP – a special attention should be paid) it is more about forests,
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waste, conversion of forests, fires and alike, and there is not any data for the species of the
Directives for habitats, the Bern Convention, Bonn Convention, Macedonian Red List, IUCN and
alike, and the way for their protection.
In regard to the biodiversity as a mitigation measure, even the monitoring of the situations
measure is not given, besides the fact that the monitoring is foreseen for the air, noise, soils etc.
If a monitoring on the situations of the biodiversity does not exist, any ecological emergency
could not be prevented, that is, a situation which is not foreseen and for which should be
reacted in due time. It is regarding the monitoring of the situation of the zoo bentos of the
affected water flows, and certainly the spices of interest for protection in the Project scope and
the immediate surroundings. In order to know for which spices should be made such monitoring,
again, first of all should be discovered the spices by a study which should be made?
Conclusion and suggestion:
The Study on Environmental Impact Assessment for the Mine complex for production of cathode
copper “Kazandol” municipality Valandovo, Republic of Macedonia, has been prepared without
a basic study on biodiversity, and only on the basis of one visit!? That is why we suggest an
additional study to be prepared for the situation with the biodiversity on the area in question, and
in that case the approach shall be along the complete river basins, and not in rectangular
shaped areas. After this study, all chapters for the biodiversity should be worked out again, and
appropriately and the Study on Environmental Impact Assessment itself, and the Study itself to
be submitted as an addition to the ne EIA, and all to be in the favor of a consistent respect to
the Decision issued by the Minister of Environment and Physical Planning and the national and
international standards for preparation of such a kind of documents.
PhD Branko Micevski, signed
President of BSPSM
In Skopje, 14 March 2015.
Round seal reads: Bird Study and Protection Society of Macedonia
Symbol
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EMPIRIA - EMS

To
SARDICH MC, Skopje
St. "Todor Alexandrov" no. 11A
1000 Skopje, Macedonia
tel .: +389 (2) 002 2066

Subject:
Submission of responses to comments on the Study on Environmental Impact Assessment

Date: March 24, 2015
Dear Sirs,

In addition to this letter, for further transfer to the Ministry of Environment and Physical Planning,
herewith we submit our responses to comments regarding the Study on Environmental Impact
Assessment for the project "Mine Complex for Production of Cathode Copper -" Kazandol "
Valandovo, submitted by the Birds Study and Protection Society of Macedonia (BSPSM).

Sincerely yours
Konstantin Siderovski, signed
Seal of the Company impressed.
EMPIRIA -EMS
Razlovechko vostanie 26/1А-27
1000 Skopje, Macedonia
+ 389 2 3061 631 / + 389 75 240 885
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Response to the comments for the Study on Environmental Impact Assessment

Introduction

Submitted comments by BSPSM regarding Study on Environmental Impact Assessment
(hereinafter referred to as the Study) for the project "Mine Complex for Production of Cathode
Copper -" Kazandol " Valandovo, Republic of Macedonia "( hereinafter referred to as the
Project) focused on the segment of the document relating to the impact of the proposed project
on biodiversity and nature.
The below given text is a response / explanation of each specific comment / note.
General remarks
Comment / remark
a) The EIA study was made without proper baseline study of biodiversity ...
Response
The Study contains a detailed description of the state of biodiversity in the area of interest
(Chapter 4.2 of the Study). The description in this chapter fully meets the requirements of the
Decision to establish the need for environmental impact assessment issued by the MoEPP,
which defines the scope of the EIA Study (hereinafter referred to as the -Decision) in terms of
details as well as in terms of duration. The fact is that the solution is not explicitly referred to the
need for year-round (seasonal) research and monitoring of the state of biodiversity in the area,
which would imply the total duration of the process of the environmental impact assessment of
at least one year. However, despite the absence of explicitly request for the whole year
(seasonal) research in the Decision by the expert team for the preparation of the Study
analyzed the need for such research in the pre-construction period of the project and the
possible need for prediction of such a measure in management plan and environmental
monitoring, which is common practice in EIA methodology. Based on the analysis of the quality
of the biodiversity in the affected area, and taking into account the specific nature of the project,
including the effects of it on habitats and biodiversity, there is clearly no need for conducting
such studies. Consequently, such a measure is provided in the Study.
Identified, described and mapped in detail are all habitats within the scope of the potential direct
and indirect impacts with characteristic species of flora and fauna found in them (Chapter 4.2 of
the Study). The remark that "the notice for the volume of the corresponding study" was
submitted in January 2015, a study was delivered in February the same year, so there was no
time for analysis of biodiversity affected by the project is a flat and unverifiable from two
aspects: methodological and an administrative point of view, probably due to the ignorance of
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the authors of the notes of the procedure for the environmental impact assessment on the laid
down in the Environmental Law of the RM.
From the methodological point of view - the environmental impact assessment is a process that
begins at an early stage of the projects for which EIA is a Mandatory requirement. In this
context, following the Macedonian legislation and the international best practices, the expert
team of EIA began its cabinet and field activities significantly earlier than the period specified in
the Notice (in January 2015). In fact, the activities were launched in September 2014. From an
administrative point of view - a result of those activities is the notification of intention to
implement the project list for the scope of the EIA submitted to EBRD on November 10, 2014, in
respect of which on 13.01.2015 the Decision was received which calls BSPSM. The scope and
detail of this Notice is the result of a serious expert’s work, which further continued during the
period to submit the Study to the MoEPP on January 27, 2015. The course of the submission of
the said documents could be checked in the archives of environment and post on the website of
environment and in the media. The above clearly indicates that the EIA process is implemented
one month, as stated in the notice of BSPSM, but is implemented for a very long time.
Based on this approach, were spent several days of field visits to the site in September,
November and December 2014 and January 2015. During those inspections, sufficient fund
data was collected for holistic analysis and preparation of a detailed study. In this occasion we
would like to emphasize that the meaning and rational of a study of this kind is not to make
detailed environmental surveys and inventory for one or more years, but to perform meaningful
analysis of the components of biological diversity that would be affected by the project, taking
into account potential impacts thereof. Among others, it includes consideration of all the
available literature and historical data supplemented by field observations of developers Study.
Please note that the drafters of the segment of the Study relating to the biodiversity have a rich
field of experience and possess historical data on the type of habitats in southeastern
Macedonia, affected by the project, particularly in the hills surrounding the project area, which
cost massif stroked.
Comment / remark
b) From the few and the composition of the species presented ...
Response:
This note is reputed conclusion of the previous note and consequently the answer to it is
implicitly included in the previous answer. We would like to reaffirm our disclaimer given in the
previous answer, that in Chapter 4.2 of the Study is given an overview of all distinctive and
conservation significant species for the area of interest as a major subject of interest and
valuation (evaluation) of biological diversity. There is no sense, no rational reason to draw up
lists of species of all groups of organisms - it would have been thousands of species - especially
if they have no meaning for the valorization of space or would not be affected by the project.
Comment / remark
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c) Consequently there is no proper analysis and valorization
d) Due to the insignificant valorization analysis ....

Response:
In addition to the previous response in this context, we believe that the valorization of space
given in section 4.2.2 of the Study includes the most important habitats and species affected on
the area of interest for the project.

Specific remarks

1. Chapter 4.2.2, p. 99 ...
This note is flat, as it is built on the assumption that not any additional field tests were performed
during the preparation of the Study. Rather, on the basis of several field inspections (see the
response to the note a) here above) and the advance knowledge of the project area of the
expert team of biological diversity that participated in the preparation of the study, we believe
that in the affected area there are no species indicated in Annex I of the Birds Directive.
Of course, this does not mean that could be expect the occurrence of such species as
ecological research in practice is never final and completely exhausted. What is important in the
context of the Study, that is the fact that birds are highly vulnerable fauna vis a vis the identified
types of project impacts. If things shall be carried out in the period of nesting, small birds will be
disturbed, and nestling success will be minimal, but there will be no direct mortality of birds and
other irreversible effects as a consequence of this project because it will follow the relocation of
individuals in neighboring habitats. This impact is acceptable and little significance, especially if
you bear in mind the importance of the project from the socio-economic aspect.
2. Chapter 6.6, p. 129 ....
The note is argued, it is true that lacks a basic study of biodiversity (see the response given
above).
In particular, the note states that will have a negative impact on the major and minor animal
species depending on the time of construction and exploitation works. Of course it would have a
negative impact - in more occasions in the Study it is indicated that the destruction of seminatural habitats in the affected area due to the nature of the project, will ignite a loss of
biological diversity that could not be mitigated. The main point of the meaningful EIA is based on
a multidisciplinary approach, to assess the significance of project benefits in respect of losses
caused by its implementation. For this purpose, the Study was made a detailed analysis of the
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magnitude and significance of the loss of the general biodiversity in national terms (Chapter
6.6.3, paragraph 1 and Figure 4-12), as an indicator of the acceptability of the project in terms of
impact on biodiversity. Detailed analysis of the socio-economic benefits of the project as a
counterweight to the loss of a different kind is given in Chapter 7 of the Study.
The particular type of the note "Clemmys caspica" is clear - such is not mentioned in the Study.
Probably, the submitter of the notes refers to the type Mauremys rivulata (Swamp turtle) that
mention the Anska River, which is on a considerable distance outside the scope of the Project,
contrary to the assertion in the note. Direct impact on this important European kind of project
implementation will occur. The potential impact on it may be only indirectly - from possible
pollution of waters to which elimination in the Study (Chapter 9.2) are identified a package of
measures as a design building level and the level of technological operating procedures to
prevent such emissions into the water. In addition, the Study establishes the obligation for future
detailing the massive water monitoring in the project area as part of an overall strategy for
preventive protection of the environment (Chapter 10.4) and liability risk management (Chapter
11).
3. Chapter 6.6.1, p. 127 ....
In most cases this note is acceptable - in the case of atmospheric pollution, noise emission,
water pollution, etc.).
But the picture 6-4, which is referred to in the Note, outlines and defines the areas of direct and
indirect impacts in terms solely of biodiversity in the context of areas of planned activities and
structures within the scope of the mining complex, as specified urban -designing documents as
the area where they are allowed to carry out activities. Zone indirect impacts created as a buffer
with a certain width around the area of direct influence. In this zone, in the area of mining,
negative impacts and indirect impacts zone which are expected is defined to include any
incidental impacts in assessments and recommend measures to prohibit the activities outside
the zone of direct work.
Otherwise, in an integral sense of meaning, the Study clearly analyzes the environmental
impact in the whole catchment area of the River Kazandolska.
4. Chapter 9, p. 164 ....
Remark like: "... there are always measures" is very broad and undefined without stating
specific possible measures or procedures according to the submitter of the observations could
be options for analysis.
A project of this kind - the establishment of a mining complex implies that directly affected
habitats will inevitably be removed because of the need for open-cast mining of ore and
construction of buildings / infrastructure of various types. In such a case, in principle only
measures to mitigate the loss of habitat compensation (offset measure), which has been
justified when it shall come to valuable and rare habitats of high conservation value. This is not
the case with habitats that are directly affected by the project, which are widespread in the wider
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area and a measure of this kind is provided (see Study -Chapter 6.6.3, paragraph 1 and Figure
4-12).
5. Chapter 10.3, p. 174 ....
The volume and types of measures to mitigate the impacts on biodiversity correspond to the
significance of impacts on biodiversity set in the wider context of losses (which are assessed as
small and insignificant) vis a vis the benefits of the project, which is of great socio-economic
importance on regional and national level. It is clear that the economic importance of the project
for the community is greater than the importance of biodiversity in the particular property that is
of conservation importance, nor is protected as natural heritage and does not represent a
significant international area for plants and birds.
In circumstances where the scope of the project is imminent loss of habitat, mitigation of the
effects that would be economically viable and feasible there. On the other hand, for all indirect
impacts relating to the space outside of the mining activities it provided adequate measures to
mitigate the negative consequences in details in the study, which relate to the media and the
environment.
Additionally, in this context, it should be emphasized that during and after the exploitation period
of the project, which is 15 years, progressive reclamation of the area is planned in order to allow
recovery of habitats and biodiversity, to the greatest extent possible.
The note concerning the wildlife in the waterways is inadequate. Watercourses in the area of the
project are inconsistent and are not characterized by significant aquatic species. In the course
of the project, they will be diverted and changed, which makes meaningless the need for
monitoring the conditions of the same.
The monitoring of potential operational risks during the operation of the complex, as well as the
monitoring the quality of the media (air, water and soil) and the environmental (noise, waste) are
direct indicators of the possibility of any "environmental" major accident and ensure adequate
prevention or corrective actions. It is clear that the main receptors of these events could be
people and biodiversity, but continuous monitoring of biodiversity during the operational phase
of the project in order to prevent "environmental" disaster is of minor importance, taking into
account the identified main impacts on biodiversity in the project scope, which are assessed as
irreversible during the exploitation period. The nature of the project and, consequently, impacts /
environmental effects thereof, clearly indicate that technological procedures, monitoring of
emissions into the environment and management of raw materials, wastes and risks are basic
hazards of occurrence of "environmental" accidents. Therefore, and taking into account the
principle that pollution control should be carried out on the same source – the Study includes
monitoring of these hazards, which would prevent any pollution of the environment and
consequently the protection of biodiversity in the project area. Monitoring of the biological
diversity "itself" would not have added value in the overall quality management system and
environmental monitoring in the context of the proposed mining activity complex.
6

According to the above, the conclusion / statement that "if there is no monitoring of biodiversity
could neither prevent any environmental disaster ..." is general and does not correspond to the
nature and specifics of the project. Preventing "ecological" disaster and, inter alia, biodiversity
conservation, performed exactly the monitoring of technological processes and the environment
proposed in the study.

Conclusion
The Expert’s team for preparation of the Study considered that the document fully and
appropriately includes all aspects of biological diversity - a detailed description of the current
situation, identification of possible impacts and losses and a package of measures to mitigate
the impacts, and taking into account the nature and specifics of The project and the type of
actions that it includes: an open pit excavation process and heap leaching of the ore and
production of cathode copper as set technological process.
The implementation of the EIA process shall be implemented in a representative months of that
period, combined with the use of existing literature data and historical data for the wider area,
allow obtaining a sufficient pool of data to establish the current situation and evaluation of
components of biological diversity, basis for the preparation of the Study, according to the same
extent, defined by the respective Decision issued by the MoEPP.
The Study was prepared in accordance with the requirements embedded in the relevant
Macedonian legislation and international good practice, and taking into account international
multilateral treaties (conventions) in biodiversity, signed by the Republic of Macedonia.
Based on the above exposed respond to any comments submitted by BSPSM, the expert team
for the preparation of the study considered that there is no reason "to prepare an additional
study on the state of biodiversity" or "all chapters of Biodiversity to be processed" as proposed
by the submitter of the observations.
Accordingly, in its letter of BSPSM there are no material comments at this stage:
- Would imply a halt to the process of further planning of the proposed mine complex.
- Would be cause for issuing a positive Decision issued by the MoEPP to approve the
application for the project, based on the study and conquest committed by the developer
SARDICH MC to implement proposed measures to reduce the impact on the design phase,
during construction and operational phases of the proposed mining complex.
MA Konstantin Siderovski, Responsible EIA expert, signed.
Prof. Dr. Ljupco Melovski, signed.
EIA expert responsible for biodiversity and landscape
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OPINION
By the ENVIRONMENTAL ASSOCIATION “KALINKA” Valandovo
By virtue of the Law on Environment, the Environmental Association "Kalinka" Valandovo
actively including the debate on the Study on Environmental Impact Assessment for the Project
Mining Complex for Production of Cathode Copper Kazandol in Valandovo, following the public
presentation and public consultation which took place on 30 March 2015, in Valandovo has
already proposed and commented on the document to the Ministry of Transport and
Communications giving its negative reaction and to the Ministry of Environment and Physical
Planning regarding the Study on Environmental Impact Assessment we do express a negative
opinion that it is not acceptable for us for the following reasons:
First of all, it is out of mind and there is not any logic on air line of 300 meters far from the village
Kazandol, 1000 m to the village Brajkovci and 2500 meters to the city Valandovo to plan and
design it to be built with a purpose of G1 - heavy industry pollution, and whether it is possible
anywhere in Europe to which we aim to become an integral part of it, and moreover, for all that
to prepare studies and reports for environmental impact assessment.
We think it is unacceptable and too responsible and serious in terms of protection of the
pollution of the environment and human health.
According to our findings, knowledge and advice from the Study by the construction of the mine
complex for production of cathode copper Kazandol, municipality Valandovo, it appears that
there is no reliable guarantee that this project will contribute to environmental pollution and
jeopardize the people’s health.

Valandovo with LEAP Program LED and the Development Plan of the southeast region is
characterized as an agricultural area whose long-term goals and priorities are cultivation and
production of quality, branded pruning, vine and fruit products, their processing as demanded in
all markets .
By implementation of the project for mine complex it will no longer be possible and Valandovo
valley can say goodbye to organic and ecological agricultural production and what it would
mean in terms of pollution of air, soil, groundwater and surface water, there is no use of any
comment.
It is clear that the project would:
- Enormous consumption of water for leaching and electrolysis contaminated with
sulphates and heavy metals, and its deposition,
- release of huge amounts of SO2 and SO3 at the electrolysis,
- combustion of 9 tons oil with emission of CO and CO2 in the air,
- disposal of organic solvents
So it would contribute to pollution and environmental degradation.
It is particularly clear that the greatest pollution is omission in the documents that will be
no way to protect against gases and dust at crushing the ore.
The fact is that the ore will be crushed with crusher, which makes terrible dust in the
absence of a way of accepting it, gas and dust spread on soil, groundwater and air.
When a mine is close to a settlement it must be provided acceptance of gases and dust.
It is obvious that at such a heavy and polluting industry, it is possible the implementation of the
project have an impact on the quality of the ambient air (dust emission at crushing, burning,
etc.) to have impact on the quality of surface and groundwater (the technological processes will
result in the creation of technological waste water could have an impact on the soil (various
types and quantities of technological wastewater and hazardous waste that may result in an
impact on the soil), it could result in an impact on the issue of waste, and noise impact is
present (Blasting, crushing).
Moreover, we don’t want to think what would happen when there will be heavy rains and
torrents as it often the case, earthquakes, given that we are on territory here there are often
earthquakes or any accident occur, so we wouldn’t want to think about the consequences.
It means that it should be considered that Valandovo is an area with possible tectonic
movements (earthquakes, as it was few days ago), and on the other hand, the terrain and
watershed is such that not only to wash the alleged ponds (whose protective surface required in
the calculations is 1.400.000 m3 clay), basins and dams but also the processing facility.

So in that context that in the immediate vicinity are the River Anska and the River Michkova and
that empty into the River Vardar, it is impossible to eliminate the over border impact, i.e.
Greece.
We are aware that with this project the future of one of the greenest areas in the Country, the
agriculture, our famous brand of environmentally friendly organic agricultural production in the
domestic market and the Country shall be completely compromised and Valandovo valley can
say goodbye to all of that and to human health as well, and no one can guarantee and convince
us that environmental pollution will not occur.
Hence we cannot understand that anyone will take and bear responsibility and will dare to give
consent for the implantation of this project.
Having regard to the above mentioned great displeasure of environmentalists and citizens who
are against the opening of this mine, in our opinion this study on environmental impact
assessment of mining complex for production of cathode copper Kazandol, Valandovo is
negative.

With eco greeting and respect,
ENVIRONMENTAL ASSOCIATION “KALINKA” Valandovo
Vanco Goshevski, signed.
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To
Messrs. SARDICH MC, Skopje
St. "Todor Aleksandrov" no. 11A
1000 Skopje, Macedonia
tel .: +389 (2) 002 2066

Subject:
Delivering the response letter – Opinion of EA Kalinka Valandovo regarding the study on
environmental impact assessment on the implementation of the project "Mine Complex for
production of cathode copper" Kazandol "", in the municipality Valandovo

Date: April 17, 2015

Dear Sirs,
Enclosed to this letter, for further transfer to the Ministry of Environment and Physical Planning,
we deliver the responses to the Opinion on the study of the environmental impact assessment
of the implementation of the project "Mining Complex production of cathode copper" Kazandol ""
, submitted by the environmental Association "Kalinka" (dated 9 April 2015).

Sincerely yours
Konstantin Siderovski, signed
Seal of the Company impressed.
EMPIRIA -EMS
Razlovechko vostanie 26/1А-27
1000 Skopje, Macedonia
+ 389 2 3061 631 / + 389 75 240 885

Response to the comments for the Study on Environmental Impact Assessment

Response to comments regarding the study of the environmental impact assessment
(hereinafter referred to as the Study)

Response to comments
• Note in relation to the distance of the proposed mining complex to the receptors in its
environment
The relative distances of the proposed mining complex to the receptors in its environment
(settlements Kazandol, Brajkovci and Valandovo) indicated in the letter by EA Kalinka
Valandovo, concerning the urban boundaries of the planning scope of the complex in terms of
the urban boundaries of the planning scope of any of the above settlements (Kazandol,
Brajkovci and Valandovo).
In the context of the environmental impact assessment, the indicated distances have no
material significance because it related to potential sources of influence, but rather relate to
spatial-urban boundaries that limit the urban units (the mining complex vis a vis the
settlements). The competent distance that allows a proper analysis of the effects on a
settlement, especially for the most significant impacts -emissions in air and noise emissions - is
the distance of each of the planned activities within the mining complex (blasting, drilling and
crushing of mineral raw material and production process in the processing complex) as potential
source of emissions to air, water and soil pollution and noise emissions, to the receptors (the
settlements).
The study clearly identifies the relative distances of the main activities / sources of influence
within the scope of the mining complex to the main urban areas of each of the settlements in its
environment. The representative map with a display of these distances is given in the Study,
section 6-5 - Operational noise and vibration, on the image 6-2.
The following image is an overview of the closest distance to any settlement, i.e. the nearest
residential facility. These distances are considerably longer than those specified in the letter of
EA Kalinka Valandovo.
•

Notes regarding the alleged non-compliance with local action plan for the environment
(LEAP) of 2009 and the potential impact on agriculture in the project area

The current LEAP on Valandovo (2009-2013) clearly identifies the potentials of the municipality
in relation to the potential exploitation of mineral resources. Among other things, LEAP provides
that: "In the area Kazandol preparations for exploitation of minerals with rich content of copper
in the region of Belasica, over the village Bajrambos are exploring deposits of minerals rich in
precious elements."i Thus, in the SWOTii analysis of the municipality, presented in LEAP,

sectors infrastructure and local economy as "strengths" and "opportunities", stated inter alia
"deposits of mineral resources", including "copper in Kazandol". This clearly indicates that the
LEAP future exploitation of mineral raw materials (copper ore) in Kazandol site is identified as
an "opportunity" and "force" for future economic development of the municipality and not a
"threat", suggesting that the proposed mining complex and the Study on environmental impact
assessment, in accordance with LEAP of the municipality and estimated future local economic
development.

Additionally, the site of copper ore Kazandol as part of Serbo-Macedonian metallogenic
province and promising concession area, has been identified in the planning document for
development of the Republic of Macedonia of the highest order - Spatial Plan of RM
(2002¬2020), in the expert’s report "Condition and opportunities for use of mineral resources."iii
Spatial Plan of RM presents strategy for spatial development of the Republic, which provides
guidelines for the use, utilization, protection, organization, regulation and management of the
area of the country. All spatial and urban economic development and planning documents of
lower order should be harmonized with the Spatial Plan of the Republic of Macedonia.
The form of intended land use, as well as the planned activities within the scope of the mining
complex not cover, nor provide for conversion of, the existing agricultural land, which excludes
the direct loss of such land in the project area.
The overall technical design documentation of the activities and structures within the scope of
the mining complex and the study of environmental impact assessment are prepared on the
basis of principles and policies of a high level of protection, sustainable development,
precaution and prevention, cleaner production and best available techniques set in Macedonian
and international legislation on the environment. It ensures that in the undertaking established

design solutions and adopted measures to avoid and reduce impacts on the environment, they
will not cause negative effects on the environment (air, water and soil) over the established
quality standards. Consequently, the overall proposed strategy developer SARDICH MC, for the
control and prevention of potential impacts and the accompanying massive emission monitoring
and quality of the environment and excludes indirect negative effects on agriculture as the
dominant industry in the municipality Valandovo and wider environment.
Having regard to the above mentioned, it could be concluded that the activities envisaged in the
project do not possess the potential to contribute in increasing threats in terms of agriculturerelated problems arising out from inadequate system of environmental protection, already
established in the LEAP, and that dominantly relate toiv: the recorded air pollution (use of fossil
fuels for heating), water and soil (discharge of untreated wastewater into natural recipients and
agricultural land, and improper handling of solid and liquid agricultural and livestock waste),
substandard waste management and recorded illegal landfills.
The effects of the implementation of the project in terms of future agricultural activity in the
region are neutral and allow the smooth operation of agricultural activities in a way that they
currently perform. Thus, the planned activities in the mining complex and the current forms of
agricultural land use in the area are compatible, without mutual collision and considerable
potential for direct negative interaction.
• Specific remarks in regard to the environmental impacts
The following is a response to any comments of this type, according to the findings included and
prepared in the study on the environmental impact assessment.
(1) "enormous consumption of water ..."
The technological process of producing cathode copper provides full closed loop operation
of the dump and the processing complex. Accordingly, water for technical purposes, which
will be provided through wells for underground water will recirculate in the technological
process, and will complement currently only up to 7% water losses due to evaporation in the
form of water vapor (mostly during the summer months ). Considering that the production
process can take up to 400 m3 / h technologic solutions, the expected loss should be
supplemented is 28 m3 / h (7.8 l / s), which is not an enormous consumption. Used solutions
of the complex processing shall re-circulate through the production system. They shall
circulate through specially designed conduits and adequately insulated and impermeable
hydro-technical facilities, which excluded the danger of leakage into the soil and the ground
waters. Within the process there are activities of discharge or "delay" of water, waste water,
solvents and wastes associated with the operation of the complex.
(2) : "The release of large amounts of SO2 ..."
Response:
The process of electrolysis takes place in a fully closed and secured facility, which will be built in
accordance with modern technical standards. The process will be conducted in closed tubs, and
the facility will be equipped with modern ventilation systems and high efficient control equipment
to the requirements of best available techniques (BAT), set out in the relevant Macedonian
legislation and the relevant EU directives. All vapors that are released in the process of the
electrolysis will be collected with a separate ventilation system from each separate tub
completely collect all exemptions of acid vapors and brings them in highly efficient treatment
system (wet scrubber). Additionally, the space where it will be placed for electrolysis baths will

be equipped with a special ventilation system which will also be controlled in the purification
system. Treatment of purification of gases from the ventilation systems in the wet scrubber will
result in sewage that will not be released into the recipient in the environment, but will be used
for the preparation of a new solution for leaching and re-circulated into the production process.
(3) "Combustion of fuel oil of 9 tons
Response:
The maximum oil consumption of the boiler is 400 kg / h. According to the plan of operation, the
boiler is planned to operate 180 days a year to provide conditions for development of the
technological process. The purchase of a complete new equipment for the boiler and
combustion process and supply of fuel from licensed suppliers with a high quality fuel in
accordance with the national standards. The level of air emissions from the boiler facility will
bide limited according to the emission limit values laid down in the national legislation and
properly defined in the integrated environmental permit. In that ay shall be ensured full
compliance of the boiler standards for air emissions, under national legislation on ambient air
quality. Additionally, the Investor considers the options for using an alternative way of providing
heat for the technological process, i.e. energy from alternative, renewable sources, thereby
burning of fossil fuels would be replaced to the extent possible.
(4) "Suspension of organic solvents
Response:
The production process and the overall operation of mining complex does not anticipate
"disposal" of organic solvents. On the contrary, the process is also designed to use solvents that
do not contain volatile organic compounds, all in order the impact of this kind to be reduced.
Accordingly, there is no likelihood of occurrence of an emission or any sort of impact associated
with volatile organic compounds. Packaging waste solvents will be stored in specially designed
storage for waste and will be returned to the manufacturer / supplier for reuse, according to
hierarchy of waste management laid down in the national legislation and best available
techniques.
(5) "Absence of measures to control dust from crushing
Response:
The process of preparing the ore for leaching shall not include regular procedure of crushing,
although such a process may be required. Blasting is provided in a manner that will provide
obtaining adequate granulation ore that will not require further crushing. Only in cases where
the ore after mining will be with larger granulation, will be crushing it. Crushing the ore should
provide granulation of 100 mm, since the creation of large quantities of dust are avoided (no
process of fine grinding which is the main source of dust). Additionally, the process involves
grinding the ore (grinding for small granulations) which is a common procedure for other
procedures to obtain copper. In fact milling is the dominant source of dust, which in the case of
the proposed mining complex will not appear.
Accordingly, the project is not required fixed high-capacity crusher. Mobile crusher is provided
with a small capacity. The only places where the dust emission may occur in the process of
crushing is at the addition to the ore crusher and the crushed ore output thereof. Therefore, as a
measure for dust control, humidification is provided at the entrance to the ore crusher, which is
expected to significantly reduce the possibility of dust.

Control measures and "acceptance" of dust from these activities are clearly stated in the study
will be conducted continuously by the developer to ensure that the impacts of this kind will not
exceed the Macedonian and European standards. The measures include:
-

The mining shall be done by using the NONEL technology which proves resulting in
minimal creation and emission of dust.

-

In the process of crushing when it is necessary, at the entrance of the ore crusher it will
be moisturized in order to reduce dust emission.

-

All road transport will be regularly sprayed with water and special chemicals to prevent
creating of dust.

-

Along the entire perimeter of the activity will be established a green belt, which shall be
an effective barrier to prevent spreading of dust outside the scope of activity.

• General remarks on the probably significant environmental impacts
These observations relate to ambient air quality, the quality of surface and groundwater, soil,
waste management, and noise impacts.
The study clearly identifies the major types of probable environmental impacts that may arise
out during the implementation of future activities in the proposed mining complex. It features
detailed and expert analysis of the significance of these impacts and determine the package of
preventive and operational measures for avoidance and mitigation, in order to enable
sustainable implementation of the project in a manner acceptable to the environment and
people, which is the basic objective of the study.
The study contains technological project information and qualitative and quantitative indicators
of the current state of the environment in the project area, the level of the specific effects and
emissions from technological processes, as well as concrete measures for avoidance and
mitigation. All specific environmental impacts of the project are accurately identified, qualitatively
- quantitatively described by appropriate indicators ((i) geographic-spatial range, (ii) the
probability of occurrence, (iii) duration, (iv) intensity and (v) vicissitudes) . In that way is
determined their significance for the environment and social environment and defines the
necessary preventive measures (a design and technological solutions) and operational
measures (good construction and work practice), which impacts during construction and
operation of mining complex will be reduced to an acceptable level for the components of the
environment and human health. In that context, the Study clearly indicates that the adopted
approach based on sustainable use of space, land and resources, and in terms of implementing
the package of design solutions (construction and technological procedures to avoid impacts)
and implementation of the identified measures to reduce impacts, the project shall not be any
threat to the environment and people in the project area, either for the current activities of the
population or forms of land used in the same.
On the basis of the findings presented in the study to assess the environmental impact the
conclusion is clear that the project:
-

Will not perform air pollution for long term because it does not provide combustion or
melting of mineral raw material and the discharge of pollutants through point source
(chimney outlet, etc.). The emission of fugitive dust from mining activities will be local
and controlled with established mitigation measures and suppression, which are usually
used for this kind of activity with great efficiency.

-

Shall not carry out the discharge of industrial wastewater into natural recipients
(watercourse or soil) or in the sewage system, but will perform recirculation of the same
in a closed technological cycle of production process.

-

Shall not do the discharge of municipal wastewater into natural recipients (watercourse
or soil) or in the sewage system, but will perform their purification and recirculation in a
closed cycle of technological process of production.

-

Shall not do the discharge of pollutants into surrounding land and groundwater, as
specific construction and technological measures are provided to prevent and control the
possible pollution in any operation, construction and technological procedure in the
mining complex, based on the concept of best available techniques ( BAT), established
by the national legislation and EU legislation on industrial pollutionv.

-

Shall not do permanent removal and disposal of industrial waste in the scope of the
mining complex or in the wider area. These wastes will be removed from the area by
authorized handlers for further processing in licensed installations / plants in the country
or abroad.

-

shall not carry out permanent removal and disposal of municipal waste in the scope of
the mining complex or in the wider area. This waste will be removed from the complex
by authorized handlers - public utility.

-

Will not perform any harassment to nearby settlements of noise emission. Noise
emissions from mining activities will be local and controlled by established preventive
measures for mining (applying modern NONEX (NONEX) technology) and operating
measures (blasting in strictly certain part of the day, informing the local population, etc.).

• Note regarding seismic of the project area and seismic hazards in relation to the mining
complex
The wider area of the mining complex is seismically active region that belongs to the Valandovo
epicenter area in the eastern part of the River Vardar seismic zone, near its borders with Struma
seismic zone. According to the available historical data, the strongest earthquake with the
epicentral area of Valandovo was registered in 1931, with an estimated magnitude of 6.7 on the
Richtervi scale, i.e. the intensity of 9 to 10 degrees according to MCSvii scale. It is thought that
this earthquake has a return period of occurrence of about 500 years, so in the near future - in
the period of exploitation of the mining complex of 15 years, there is an extremely low
probability of occurrence of such a strong earthquake. The earthquake intensity of 6 to 7
degrees and 7 to 8 degrees under the MCS scale would return in a period of 100 years, that is,
200 years, respectively.
According to the respective law on construction in Macedonia, the basic requirements for the
design of buildings relate, inter alia, to the mechanical resistance, stability and seismic
protection. Accordingly, all buildings within the scope of the mining complex, including hydro
technical facilities (dams and ponds) and associated hydro-technical infrastructure (pipe
systems) are designed according to the principles of seismically construction, and conducted
according to engineering-geological and geomechanical investigations, the type of category
facilities that belong to the seismic characteristics of the project area. The design of the dump
and its protective surface, hydro technical facilities - dams and buildings within the processing
complex, are taken into account possible seismic loads corresponding to the zone of seismic
activity from 9 to 10 degrees on the MCS scale, which implies that they will be seismically

resistant, without any cases of structural damage and destruction and even the strongest
earthquakes when expected.
This approach ensures that security during construction and during the use of the buildings and
equipment will result in disruption of mechanical resistance, stability and seismic protection of
each of the buildings, and that it will not come up to any:
-

Destruction of all or part of the building,

-

Damage to the load-bearing parts of the building, the fundamental basis of technological
equipment or due to large deformations of load-bearing construction of the building, and
technological equipment due to large deformations of load-bearing construction of the
building, and

-

Disproportionately large deformations and damage to buildings due to probable
earthquake events.

An additional guarantee for the appropriate seismic protection of buildings within the mining
complex is the obligation of the investor SARDICH MC to provide super review of project
documentation and technical supervision and control in building and construction, by the
Institute of Earthquake Engineering and Engineering Seismology (IZIIS) at the University "Ss.
Cyril and Methodius", Skopje, as a professional institution in the field of protection of objects
against seismic hazards.
On this occasion, for the reason of a technical clarification, we would like to bring data that
needs to perform a protective pad under the heap leaching dump the mineral copper raw
material, which will provide full impermeability and protection against leakage of technological
solutions in the underground (soil and groundwater ), would require a total amount of about
300.000 m3 of clay that will be applied in a layer of 50 cm, which is considerably less than the
estimate in the letter by EA Kalinka (1.400.000 m3). The total area of the dump during the
exploitation period will reach 600.000 m2 (60 acres). Thus, the dynamics of the progressive
formation of the dumps will require a quantity of about 100.000 m3 clay every three to four
years, the final shaping of the latter. In terms of the protection of the bottom of the working
ponds envisaged to use special industrial substrate produced on the basis of clay - BENTOTEX
B5000, which ensures complete impermeability; equivalent coefficient of permeability of 10-11
m / sec. The total area of this surface is designed to: work pond (10.136 m2), work /
EMERGENCY pond (15.662 m2), raffinate pond (1.420 m2), and storage pond
(4.345 m2).
• Note regarding possible cross-border impact
According to the above, and taking into account technical and technological design preventive
solutions and planned operational procedures and operating procedures, the project will not
discharge waste water or any other water in the natural recipient - soil or water flow.
Accordingly, there is no possibility of contamination of ground or surface waters, including
waters of the Anska River or other watercourse in the area. In addition, the project provides
hydro-technical facilities - dams and ponds technology that provides complete protection against
high water with a return period of 100 years, which is twice the level of protection, since this
type of dam projects default is projecting the appearance of 50- annual high waters.

Consequently, and taking into account the location of the proposed mining complex in relation to
neighboring Greece, it is not likely any transboundary impact in terms of water pollution of the
River Vardar or other pollution from the proposed mining complex. This absence of risk of
transboundary impact is determined by the competent authority - the Ministry of Environment
and Physical Planning in the process of determining the need for environmental impact
assessment, and, for this reason, it is envisaged implementation procedure for assessment of
cross-border environmental impact on the through reporting of Greece.
MA Konstantin Siderovski Responsible EIA expert, signed
MA Marjan Mihajlov Responsible EIA expert, signed
Biljana Siderovska EIA expert, signed
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Source: Local Action Plan for the Environment of Valandovo (2009-2013).
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Source: Spatial Plan of the Republic of Macedonia (2002-2020)
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Source: Local Environmental Action Plan of the municipality Valandovo (2009-2013)
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Directive 96/61/EC for integrated prevention and pollution control (IPPC)

SWOT - Strengths , Weaknesses, Opportunities and Threats

vi

Richter’s magnitude scale (Charles F. Richter, USA, 1935) is based on the decade logarithm of the parameters of
the earthquake waves. This scale is up to 9 degrees and is applied for local and earthquakes occurring in the
vicinity.
vii

MCS scale is a seismic scale used to measure the intensity of an earthquake. It measures

the effects of the quake. Scale to quantify the effects of the earthquake on the earth's surface,
people, objects of nature and man-made structures on a scale of 1 (imperceptibly) to 12 (complete
destruction).
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Obuka za odrzliv razvoj (Sustainable Development Training)
To
Ministry of Environment and Physical Planning
Municipality Valandovo
Consulting firm EMPIRIA EMS, Skopje
Operator SARDICH MC; Skopje

Subject: Comments on publicly published Study on environmental impact assessment for the
project: Mining Complex for production of cathode copper- "Kazandol" Municipality Valandovo

Ladies and Gentlemen,
I am addressing on the behalf of the NGO OPT Skopje, working in the field of promotion,
education and implementation of sustainable development as a condition for the promotion of
comprehensive living of all of us in favor of the development of Macedonia. The nature
protection and welfare of the population should not suffer on the account of unlimited
industrialization, but also the economy should not be left to stay on one level, so that we believe
that good solutions for every problem should be found. We have reviewed the draft report on
strategic Study on environmental impact assessment for the project: Mining Complex for
production of cathode copper- "Kazandol" Municipality Valandovo prepared by the developer
SARDICH MC DOOEL Export Import - Skopje, prepared by EMPIRIA EMS, Skopje. The draft
report was available for inspection at the Ministry of Environment, which conducted a public
discussion on it in Valandovo on 30 March 2015. On the occasion of the public discussion
attended other NGOs that we cooperate with, as well as the openness of the document, below
given are our remarks.
Our opinion is that the Strategic Assessment (the Study) on environmental impact of the project:
Mining Complex for production of cathode copper - "Kazandol" Valandovo Municipality, does not
represent a real negative impact on the region of Valandovo and Valandovo’s villages, that is, a
high risk project for the survival of the villages Kazandol, Dedeli, Cheestovo, Brajkovci and the
town Valandovo. The EIA does not give any conclusion that State urban planning
documentation for the mining complex for production of cathode copper "Kazandol" - Valandovo
is completely opposite of all strategic documents of the municipality Valandovo and the Republic
of Macedonia, regarding to the economic development and environmental protection.
The report itselves firstly reviews data from the SWOT analysis by The strategic development
program of the Southeast region 2009 - 2013 (current program), on the pag 24 and the
purposes of the same on page 29, and is obvious that this plan for a mine is completelly
contrary to all strengths and weaknesses, or it is nowhere referred to as a goal, and which is the
worst, the Strategy as an opportunity for social economic welfare for the population looks in the
development of a primary agriculture, rural tourism and agricultural industry, which by any mail:
_____________________________________________________________________
Bull. Jane Sandanski 61 / 47.1000 Skopje office: Bull. Avnoj 46 / FOR tel / fax: 02 / 5111-345
1

orts@t-home.mk; www.ort.mk Mobtel: 070 / 359-882 078 / 653-363
standards are contrary to a cathode copper mine. Not any overbourder cooperation anywhere
shall be established for tourism or the IPARD program shall fund, if you have a heavy industry in
the fields of vegetables that first strategic goal is getting high quality, branded pruning, vine and
fruit products and processed products required on the regional and global markets. Open pit
mines everywhere are polluting by the dust which then sticks to crops that will not enable
economic and environmental viability of the farmer. That shall directly affect the reduced
demand and the quality of the agricultural products that are of existential character for many
families. All six strategic objectives are opposite to the Detailed Urban Plan Kazandol. It notes
that the most important regional branch is the agriculture, which is threatened by the conversion
of pasture and arable land in the construction land, and this goes beyond mining complex and
shall be adapted to an industrial complex, which is absurd. Although Valandovo’s area suffers of
a slow technological development, it does not mean immediately to grant a permission for the
heavy industry, but the goal is nonpolluting SMEs, IT etc. It notes that the region is at high risk
of endangering biodiversity, endangering the infrastructural facilities, the construction of a mine
on 230 hectares. Valandovo region is rich in types of oak, plateau Kostrika as well as plant
species recorded in endangered species. Reptiles, amphibians will perish by failing to migrate,
while and nesting birds and mammals will migrate.
DUPD Kazandol is contrary to the National Environmental Action Plan (NEAP) of the Republic
of Macedonia in its efforts to improve the condition of the soil in terms of its sustainable use
through reduced erosion, contamination and other degradation of soils, it is possible that a mine
for excavation of ore and water pumping from wells, the surface leveling up to 100 meters over
the sea level, that is donhills, i.e. shall cause erosion. The region is seismically unstable and
subject to erosion. All goals of the EIA page 28 regarding the air protection, shall promote
agriculture and better health of the people. Not a single objective of EIA does not give any
signal for the development of the heavy mining industry in the region of Valandovo.
The Spatial Plan of RM plans a rational allocation of the industry through the effectuation of the
existing and construction of new processing production facilities, but does not prefer mining
and heavy industry, but agriculture.
DUPD Kazandol is strictly contrary to the Industrial Policy of the Republic of Macedonia 2009 2020, described on page 28, where none of the above purposes does not relate to mine
construction and processing of cathode copper. Anyway all promoted development objectives of
similar programs are for non-polluting light industry, development of small and medium
enterprises, export solutions, which gives us the right to be surprised at all why this proposed
strategic plan, or why this draft EIA gives positive opinion of it.
Regarding the Strategy for Regional Development of the Republic of Macedonia 2009 - 2019
aims at preserving and developing the special identity of the planning regions and their
affirmation and development in raising the quality of life of all citizens. Unless the investor failes
to fully urbanize the village Kazandol with new buildings and do not employ all of the affected
villages Kazandol, Dedeli, Cheestovo, Brajkovci do not see how it will improve the quality of life
of the population.
Operational Regional Development Programme 2007 - 2009 in order to support regional
development by providing environmental conditions necessary to improve the quality of life and
economic development through compliance with the relevant legislation, is not in favour to EIA
for the mine Kazandol. It is also very important to note that onions and cabbage are among the
biggest absorbents of heavy metals and toxins, and they are vegetables farmers are growing in
the region.
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In terms of construction, it is not defined where a slag landfill shall be, but it says that it will be
defined in a separate location within the scope which will form external landfill, which of us are
concerned they will be close to a populated area and clean nature . As there is no established a
standard landfill, we will have a high risk contradicting for the goals of the National Strategy
for Waste Management (2008-2020). It would be better to make a design for landfill of industrial,
technological, construction and hazardous medical waste, according to the Waste Management
National Plan (2009-2015) of the Republic of Macedonia, and then to consider for building a
copper mine, which provided standards where construction waste from building installation will
go, where the slag in mining.
The National Strategy for Environmental Investment aims to create measures for rehabilitation
of industrial sites, in contravention of it, the EIA allows building something which is new. The
procedure for strategic environmental impact assessment should provide a high level of
implementation of the guidelines of the relevant strategic and planning documents and the
integration of environmental objectives in the preparation and adoption of strategies, plans and
programs (planning documents) and to aim at promoting sustainable development. In our
opinion given the draft report does not give these needs, a favored highly pollutant industry with
irreversible consequences for the life of the population and the state of nature.
The greatest ecological disaster with the plan for the mine complex is achieved due to the
opposition of this investment objectives and priorities of the LEAP Local Environmental Action
Plan of the municipality Valandovo as the most important document for local promotion of the
lives of citizens who directly feel the benefits and consequences of their own actions. From the
summary of conditions and problems in the thematic area nature has been seen as destruction
of forest areas from fires and uncontrolled ctting of trees. LEAP believes that the population has
low awareness for the importance of forests, which is confirmed by the license of the EIA for
new cutting of 300 acres of forest. Degraded, low, old or not, trees clean the air and protect
against erosion. Lack of data on the type and number of flora and fauna there is inadequate
protection of rare species of plants - endemits, as confirmed by this report. From the summary
of the situation in the thematic area of water, Valandovo has insufficient amounts of water for
water supply and irrigation, chemical and biological defective water (occurrence of arsenic) and
incomplete water system and sewerage in 12 settlements. Some rural water networks are
supplied by wells. Due to the large number of dry periods, Valandovo’s basin is poor in water
resources. Does wells for potable water the mine will droughts, doiscrpi source of water in this
region and how it will destroy the quality of life of citizens, who often writes this draft report?
Mine may be favorable for the population only if they withdraw all water and purified from
arsenic and lets it in water supply system as drinking water, which is I do believe that is the plan
of the investor. For that reason we believe that without drinking water villages will further
devastate. Without current measuring stations for pollution control, the future will not know what
is the change in air pollution from the mine, but if measuring stations are not set the around the
mine and in every village, in future population shall be awared of the lung and other diseases
obtained due to pollution from the heavy industry. For this reason we believe that quality of life
will be drastically reduced for all in Valandovo. The planned space defined for the preparation of
the State urban planning documentation for mine complex for production of cathode copper"Kazandol" Valandovo, located on the south of the town of Valandovo, at a distance of only 3.5
kilometers and a distance of only 1,0 km from the village Kazandol, with covered area of
283.461 ha even, perhaps several times larger than the surface of all affected villages in the
area. Proximity 1 to 3 kilometers is so small that you can walk a few times to pass even
recreational, even visually seen from the middle of the village to the mine environment. If
construction makes noise, then the building of mine also, and his work with daily blasting,
digging and processing and heavy trucks for transportation will increase noise for residents of
surrounding villages 4 will disturb the birds, domestic animals and small forest- meadow
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animals. That nearby there is a high risk to feel a tremor of land and houses easily cracked.
Because of the openness of the trench every day can happen to fly rock from the mine to the
yard of one of the villagers and do damage or injury. We have seen rocks of the open quarry of
marble fields in the 10km distance, and saw cracked walls of the Church of mine 2 km, or a lot
of dust 3 km from the excavation of sand. What is the difference in contamination of the mine
complex than others, to be suitable environmental? Besides pollution villagers will experience
high stress, poor living conditions and very high pressure to evict the place of residence, which
would be the opposite of the desired effect development with social welfare Valandovo.
Let’s neglect any environmental strategies at national level and follow only economic
development strategies, again DUPD Kazandol enters into conflict with all strategic goals (even
those 15 listed on page 32) of the Program for Local Economic Development of the municipality
Valandovo as the most important local document in which citizens, by themselves define what
they want for their better future. In any particular strategic objective it is not mentioned the need
of mine and processing of copper. The only mentioned processing industry is in the context of
the agriculture. They require use of renewable energy sources. The economy will be improved if
the objective of increasing the availability of drinking water to customers through careful use of
hydro potential, with its accumulation and savings is introduced and another that is not in favor
of the mine. The same referrs for the Sub strategy for rural economic development of thee
municipality Valandovo (2009-2013).
The draft report does not indicate whether a public inquiry was led while EIA as prepared in
order to obtain wider opinion on the need for mine complex in the region of Valandovo as a
condition for economic development. The public could become more familiar with the strategic
plans of the municipality, the investor and the Ministry. The survey might be given more ideas
for polluting industry the result of which would deal with greater economic power of the region.
This complex is not giving this development, which obviously everyone want.
EIA biased lists the negative consequences of inaction scenario of investment in summarizing
the situation on page 50, drawing particular attention to reducing the interest of future investors
and smaller economic and financial benefits for employment, procurement of equipment for the
implementation of the planned activity. These activities are not directly related to mine, because
it does not guarantee purchases from suppliers from Valandovo Valandovo’s villages or their
employment, nor mine will attract investors from other branches in the region. Any other
investment has the same chance of this prosperity. Also, the positive outcomes of this scenario
are not mentioned, such as the development of other industries, conservation of nature and
traditional life, saving water catchments in the long-term potential for population, retention of its
wildlife habitats, no dust, PM10, noise, slag, etc. EIA does not give any alternatives.
The description of the objectives for protection in Chapter 6, EIA proposes improving the quality
of life of people on the basis of high-quality residential, working and recreational environments
for sustainable tourism, obtained in the scenario of implementation of DUPD Kazandol. Our fear
is that this is a very blanket statement, because we have no guarantee that the mine will fund
the construction of these facilities for the local population, and sustainable tourism is difficult to
implement in an environment of open pit mine with heavy industry. The surrounding area is
agricultural, mountainous, wooded pastures, no infrastructure other than track and villages out
of which one village is neglected. For improvement, new roads should be built, lighting, culturalurban facilities, urban equipment, new facades of houses, fountains, parking places, picnic
areas etc. Shall the mine, except its factory, excavation, warehouses and the fence around it,
shall build such facilities for citizens? As EIA believes that a mine that cuts the fores, excavates
holes in the territory means good infrastructure or landscape? From the social point of view this
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project is favorable for the population, but in point 8 that is evaluated in an opposite way. The
said installation measures contribute to creating renewable energy, reuse of brown soil and
avoiding coastal erosion in EIA, in our opinion it is contradictory with the very nature of the
installation and should be revised.
In Chapter 7 of the EIA, the negative effects on human health and domestic animals are not
shown and it is not stated whether they have consulted the National Action Health Plan of the
Republic of Macedonia. In the area of social welfare, quality of life is discussed very little, and
constantly is repeated employment in each variant of analysis and repeat the same things in
every chapter in order to give a misleading picture of the many positive outcomes of the given
plan. Air pollution is cumulative with tendency to remain, which is an irreversible process, unlike
the EIA claim. Also, although it points out the indigenous species observed in Macedonian and
European records, considers the place for mining area without natural heritage, which is absurd,
because the area is still untouched nature.
In measures for reduction of the impact in point 8, the investor shall not be obliged to revitalize
wildlife and help their growth at the expense of the destroyed area, there is not any
compensation required for the stress of the population, etc. In the measure for protection
against accidents, we, from OPT, would suggest the introduction of an alarm system for alerting
on larger interventions in mining in order to shelter the population and livestock, or alarm system
for the emergence of a greater concentration of pollutants in the air and water to protect the staff
as well as the population. I would suggest greater measures of espionage and intelligence
activities, given the strategic location of the installation to the borderland. In safeguards OPT
would suggest periodic medical checkups of the population to measure the health threat and
undertaking timely measures for treatment.
In the final summary EIA does not specify a list of negative consequences, which is wrong,
because in analyzes that should contain both positively and negatively and to make a balance
where the Study prevails. Also a positive attitude is given that it is not in conflict with the higher
level plans, for which we do not agree, as it is written above.
The municipality Valandovo does not have a single industrial polluter that emits harmful
substances in the air. Also, the production of early vegetables, is one of the most important
potentials of the agriculture in the Valandovo region and more cost-effective shall be
construction of collection centers for export abroad of those vegetables. Valandovo’s region is
one of the warmest regions in Macedonia where vegetables are early maturing, a month earlier
than in the other parts of the country and neighboring countries. It is a pity to destroy it by
pollution with heavy metals and to lose this asset to our economy in the world economy. Our
opinion is that we should not invest in this complex but to invest in other strategic quite similar
sources of funding for the Valandovo region.
Sincerely yours,
Biljana Stevanovska, signed
MSci in Environmental Security
Manager of ORT
In Skopjt, 17 April, 2015
The round seal reads:
ORGANIZATION ORT TRAINING FOR SUSTAINABLE DEVELOPMENT
SYMBOL
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SYMBOL: EMPIRIA - EMS

To
The Ministry of Environment and Physical Planning, Skopje

Subject:

Delivery of the response to a letter by OPT (Training for Sustainable Development): "Notes
on publicly published Study on the Environmental Impact Assessment for the project:
"Mining complex for production of cathode copper - "Kazandol" Municipality Valandovo "
Dated: April 22, 2015

Dear Sirs,
Enclosed to this letter, please find the answer to the letter from the organization OPT
(Training for Sustainable Development): Study on the Environmental Impact Assessment for
the project:, "Mining complex for production of cathode copper - "Kazandol" Municipality
Valandovo " (letter dated 17 April, 2015).
Sincerely yours
Konstantin Siderovski, signed
Rectangular seal reads: Company for Consulting
EMPIRIA EMS DOOEL SKOPJE
__________________________________________________________________
EMPIRIA EMS
Razlovechko vostanie 26 / 1A-27 1000 Skopje, Macedonia
+389 2 631 3061 / + 389 75240885

Response to comments submitted by ORT (Training for Sustainable Development)

1

According to the deliverer of the letter ORT, the notes are relating to Study on the
Environmental Impact Assessment for the project:"Mining complex for production of cathode
copper - "Kazandol" Municipality Valandovo"
(hereinafter referred to as The Study).
Actually, by its content and scope, the notes refer to the Report on Strategic Environmental
Assessment (hereinafter - the Report) in terms of spatial-urban documentation of the
proposed mining complex Kazandol – State urban planning documentation (DUPD) and, as
such, they represent an attempt to analyze the compliance of the proposed DUPD with the
relevant programming, and strategic planning documents for the area where implementation
of the relevant DUPD is planned.
The two main documents for protection of the environment of the proposed project - Report
on the Strategic Environmental Assessment (SEA) and the Study of Environmental Impact
Assessment (EIA), presented during the public discussion that took place in Valandovo on
March 30, 2015, are complementary and interrelated tools for spatial planning and technical
design of the project, but are treating different aspects of the project:
-

The Report on the strategic assessment is a document that refers to the procedure
for the assessment of planning documentation for urbanization of the area where the
future mining complex it is provided for, i.e. it includes urban spatial aspects of the
proposed new forms of use and purpose of land and buildings within the scope of the
planning scope.

-

The Environmental Impact Assessment (EIA) is a document relating to the procedure
for environmental impact assessment where the object of evaluation is the
construction and technical - technological aspects of the project level for the
construction of a mining complex.

The documents subject to the comments submitted by ORT (DUPD and the Report on SEA)
are intended to identify the forms of organization and use of the area and the use and
purpose of land within the planned scope determined by the construction lot, and are not
intended to assess the expected specific impacts of the proposed project in the context of
their significance in relation to the same receptors - people, nature and environment
components. For this reason, these documents do not contain technical and technological
information on the project or qualitative and quantitative indicators of the current state of the
environment in the project area, the level of the specific effects and emissions from
technological processes, nor specific measures for avoidance and mitigation. This kind of
information is presented in the Environmental Impact Assessment , where all the specific
environmental impacts of the project are accurately identified, qualitatively - quantitatively
determined by inventory through appropriate indicators ((i) geographic-spatial range, (ii)
probability of occurrence, (iii) time duration, (iv) intensity and (v) reaccurance) in order to
determine their significance for the environment and social environment and to define the
necessary preventive measures (a design and technological solutions) and operational
measures ( good construction and work practice), which impacts during construction and
operation of mining complex will be reduced to a level acceptable for the components of the
environment and human health. In that context, the implemented procedures for strategic
environmental assessment in respect of the planning document (DUPD) and of the
environmental impact assessment (EIA) of the proposed project clearly indicate that the
adopted approach to urban spatial planning based on the sustainable use of the area, land
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and resources, and in terms of implementing the package of design solutions (construction
and technological procedures to avoid impacts) and implementation of the identified
measures for mitigation, determined in EIA, the project poses no threat to the environment
and people in the project area, either for the current activities of the population and forms of
land use in the same.
According to the commitments the investor SARDICH MC, for objective and transparent
implementation of the project, in addition we submit response to the submitted notes in order
to clarify all aspects.
Response to comments
• Notes regarding the "Spatial Plan of the Republic of Macedonia (2002-2020)"
Having in mind that this document is of the highest order for national documents for spatial
planning, at the beginning we would like unambiguously to point out the fact that the site of
copper ore Kazandol as a part of Serbo-Macedonian metallogeny province and promising
concession area, identified in Spatial Plan of the Republic (2002-2020), in the experts' report
"State and possibilities of using mineral resources"1. By this guidelines for future possible
development of the site and the area around it are set, which means that in this context, the
Spatial Plan of RM implies exploitation of mineral resource aimed at producing copper,
contrary to the notion that the plan "does not prefer mining…”, given by ORT.
We point out that the Spatial Plan of RM presents a strategy for spatial development of the
Republic, which provides guidelines for the use, utilization, protection, organization,
regulation and management of the area of the Country. All spatial urban, economic
development and strategic and planning documents of a lower order, should be harmonized
with the Spatial Plan of the Republic, including those analyzed in the notice with remarks by
ORT.
• Notes regarding the "Strategic development program for the southeastern region"
The program for development of the southeast region, 2009 - 2013, which is analyzed in the
SEA Report, sets guidelines for sustainable economic development of the region, which
among other things are based on SWOT2 analysis.
It is not clear on which arguments upon the remarks the sender of the letter estimated that
the proposed mining complex is contrary to the efforts of this program. No strategic objective
of the program does not exclude the development of these type of industries, provided they
are planned and implemented in accordance with established technical standards, including
standards for environmental protection. On the contrary, strategic goal number 6 in calls to
promote the region and attract direct investment for sustainable development - technology of
obtaining cathode copper in world literature is considered as a green and sustainable
technology in the mining and metals business. Additionally, the Program in no part does not
exclude mining activities as industrial activities and potential investments in the region nor
1

Source: Spatial Plan of the Republic of Macedonia (2002-2020)

2

SWOT - Strengths , Weaknesses, Opportunities and Threats
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identify these activities as non-complementary or contrary to the development of the
agriculture, in terms of proper design and use of modern technologies and techniques.
1) Source: Spatial Plan of the Republic of Macedonia (2002-2020)

The purpose and objectives of a strategic program is not to determine or a-priori exclude
specific projects on technical level as it is the proposed mining complex, especially having in
mind that it is not the only potentially ore deposit in the specific region, identified in Spatial
Plan of the Republic (2002-2020) and in all relevant sectoral strategies, plans and programs
at national, regional and local level. Eventually a-priori exclusion of a given proposal based
on previously set restrictions on the use of the affected area and land due to specific
reasons or values (which is not the case with the area and scope of the proposed mining
complex). On the contrary, on the basis of conducted hierarchy of the management that is
based on the long process of research, planning, design and management of this kind of
projects, which includes a multidisciplinary team of experts which identifies all positive and
negative aspects of the project proposal for the establishment of a mining complex
Kazandol, is rated as technically feasible, economically and financially viable and acceptable
for the purposes of environmental protection and the concept of the sustainable
development.
The conversion of pasture and arable land into the construction area has been identified as
a problem, but the realization of a mining complex shall not invade agricultural land or quality
pastures. The form of land use, as planned activities within the scope of the mining complex
do not cover or provide for conversion, the existing agricultural land, which excludes the
direct loss of such land in the project area. On the contrary, at the analysis of the alternative
locations within the concession field, attention has been paid the quality pastures to be left
out of the project site.

Regarding the findings on "rich in types of oak ...", "species recorded as endangered species
..." and "inability to migration ..." and generally on the impact of the project on the
biodiversity, we refer the sender of the remarks to consult the Study on environmental
impact assessment of the mining complex available on the website of the competent
authority - the MoEPP (www.moepp.gov.mk), which provides a detailed technical
assessment of the natural values and the impact on the biodiversity and nature, involving the
complete qualitative and quantitative analysis regarding this topic.
• Notes regarding the "National Action Plan for the Environment (NEAP)"
The subject DUPD for planning scope of the proposed mining complex is not opposite to the
NEAP on any of the grounds listed in the notes.
In technical and technological terms, the proposed project will be conducted in a closed and
isolated system that does not include emissions and contamination of soil and groundwater,
nor will contribute to intensification of the occurrence of erosion or other geological hazard.
On the contrary, the project includes special measures to control erosion analyzed and listed
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in the Study on EIA (www.moepp.gov.mk). Among other things, in the strategy to mitigate
the impact of the envisaged set of preventive technical - mining and construction measures
for management of risk of erosion, including - construction of a storage pond to collect
sediments and surface waters, regulation of the river bed of the dry ravine in the scope of
the project, construction of brim channels on the perimeter of the buildings and the
anticipated mining pit, etc.). These measures are standard technical-construction measures
which shall be implemented in a number of activities in this and similar kinds and which have
proven effective purpose.
Regarding the issue for the seismic stability, the wider area of the mining complex is
seismically active region that belongs to the Valandovo epicenter area in the eastern part of
the Vardar seismic zone, near its borders with Struma’s seismic zone. According to the
available historical data, the strongest earthquake in the epicentral area of Valandovo was
registered in 1931, with an estimated magnitude of 6.7 degrees on the Richter’s6) scale, i.e.
with the intensity of 9 to 10 degrees according to MCS7) scale. It is considered that this
earthquake has a return period of occurrence of about 500 years, so in the near future - in
the period of exploitation of the mining complex of 15 years, there is an extremely low
probability of occurrence of such a strong earthquake. Earthquake intensity of 6 to 7 degrees
and 7 to 8 degrees under the MCS scale would have a return period of 100 years, that is,
200 years, respectively. According to the respective law on construction in Macedonia, the
basic requirements for the design of buildings relate, inter alia, to the mechanical resistance,
stability and seismic protection. Accordingly, all buildings within the scope of the mining
complex, including hydro technical facilities (dams and ponds) and associated hydrotechnical infrastructure (pipe systems) are designed according to the principles of seismically
sustainable construction, and conducted according to engineering-geological and
geomechanical investigations, the type of category of facilities that belong to the seismic
characteristics of the project area. For the design of the dump and its protective surface,
hydro technical facilities - dams and buildings within the processing complex, are taken into
account possible seismic loads corresponding to the zone of seismic activity from 9 to 10
degrees on the MCS scale, which implies that they will be seismically resistant, without any
cases of structural damage and destruction and when even the strongest earthquakes are
expected. This approach ensures that security during construction and during the use of the
buildings and equipment will not result in disruption of mechanical resistance, stability and
seismic protection of each of the buildings, and that it will not come up to:
-

destruction of all or part of the building,

-

damage to the load-bearing parts of the building, the foundation basis or the
technological equipment or due to large deformations of load-bearing construction of
the building, and

-

disproportionately large deformations and damage to buildings due to probable
earthquake events.

An additional guarantee for the appropriate seismic protection of buildings within the mining
complex is the obligation of the investor SARDICH MC to provide super revision of the
project documentation and technical supervision and control in building and construction, by
the Institute of Earthquake Engineering and Engineering Seismology (IZIIS) at the University
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"Ss. Cyril and Methodius", Skopje, as a professional institution in the field of protection of
constructions of seismic hazards.
Otherwise, as a summary of this note, we would emphasize that the National Action Plan for
Environment is a document which provides instructions and guidance at national level in the
field of protection and improvement of the environment and an approach and the
Government's response to the registered environmental problems. The purpose of the Plan
is not to provide a "signal" for the development of certain industries on a national, regional or
local level. For such purposes other relevant sectoral strategies are prepared, plans and
programs.
•

Notes regarding "Industrial Policy of the Republic of Macedonia"

The subject DUPD is in accordance with the objectives and guidelines of the Industrial Policy
of the Republic of Macedonia (2009-2020). The main goal of this document is to increase the
competitiveness of the domestic industry based on knowledge, innovation and research that
leads to growth and development, creating a stimulating business and investment climate
and support enterprises to improve their competitiveness by acquiring knowledge, new
technologies and markets.
As the other strategic and planning documents, the Industrial Policy of the Republic does not
give directives or identifies specific industrial projects, such as the project for the proposed
mining complex. In regard to the objectives stated in the Report on SEA, the subject DUPD
is unequivocally towards the following strategic objectives of the Industrial Policy of the
Republic of Macedonia:


International cooperation and inducing FDI by improving and fostering international
cooperation of key stakeholders in the economic development, strengthening the
professional cooperation network between business partners, exchange of
knowledge and experiences, learning and development management, marketing and
other business skills (implementation of methods to increase productivity and
efficiency), attracting skilled workers for creation and promotion of innovative
businesses and attracting foreign investment. Thus, the Republic of Macedonia shall
increase the capacity of domestic firms to absorb new knowledge and experiences.



Applied research, development and innovation through increased investments in
research and development by the public and private sectors, and encouraging
cooperation between industry, science, research and government institutions,
development of technological infrastructure and technological industrial development
zones, creating new products and services, increasing the application of new
technologies, employing researchers in higher education and the protection of
intellectual and industrial property.

In addition, it is clear that the proposed mining complex possesses strong potential to
support one of the promoted development goals in the Industrial Policy of the Republic of
Macedonia, also indicated in the comments made by the ORT - "export solutions."
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•

Notes regarding the "Strategy for Regional Development of the Republic of
Macedonia 2009-2019" and "Operational Programme for Regional Development of
the Republic of Macedonia 2007-2009"

The objectives of the present DUPD comply with the objectives of the Strategy for Regional
Development of the Republic of Macedonia in the area of:


Balanced and sustainable development of the whole territory of the Republic of
Macedonia, based on the model of polycentric development.



Reducing the disparities between and within the planning regions and raising the
quality of life of all citizens.



Increase the competitiveness of the planning regions by strengthening human capital
and economic characteristics of the planning regions.

The compliance due to the incontrovertible fact that the project in the coming period will
contribute to meeting the above objectives with the implementation of an investment worth
25 million euros (in the first period) invested in the region and the municipality Valandovo
and about 250 new jobs, mainly locals shall be employed. The implementation of the project
shall bring additional budget inflows in the municipality Valandovo, positive implications on
the domestic market directly affected by the nature of the activity to be performed at the
location, the possibility of new investments, enabling the work to other local companies
during the construction and operational phases of the project, improving the overall
infrastructure environment through municipal construction projects made possible by the
income from the project, encouraging development of the municipality, a positive signal for
future potential investors, long-term improvement of the level of standard of living and quality
of life, etc.
In terms of specific observations regarding the impacts and mitigation measures associated
with (i) visual effects, (ii) the expected levels of construction and operational noise and the
effect on the population and fauna, (iii) the risk that "every day can fly stone from the mine to
the yard of one of the villagers of having "cracked walls", etc., refer to the submitter of the
notes to consult the Study on environmental impact assessment of the mining complex
available on the website of the competent authority - the MoEPP (www. moepp.gov.mk),
which provides a detailed technical assessment of the types and characteristics of the
effects, in terms of their geographic coverage, probability of occurrence, duration, magnitude
/ intensity and reversibility.
•

Notes regarding the "National Strategy for Waste Management 2008-2020" and the
"National Plan for Waste Management 2009-2015"

The dump for waste of mineral resource is located in the scope of the location of the mining
complex. Technical details of this type are given in the EIA. This dump is designed and will
be conducted in accordance with Minerals Management Plan, prepared in accordance with
the requirements embedded in the Macedonian Law on Mineral Resources. For clarification
– the waste generated during exploration, exploitation, processing and storage of mineral
resources is subject to regulation by the Macedonian Law on Waste Management. In this
context, the existing national strategic and planning documents for waste management, the
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development of which is the responsibility of the said Law does not directly determine the
future strategic directive for the management of these types of wastes. In any case, the
aspects of the environmental impact of this kind of waste is treated in EIA.
We agree that Macedonia needs modern installations for waste management (including
hazardous waste, medical waste, etc.), But it is incumbent on the competent authorities and
bodies in the Country. Current absence of this kind of installations must not imply or require
waiting status quo situation regarding the initiation of various development and industrial
initiatives, such as the proposed mining complex, especially when there are alternative
solutions or the ability to export hazardous waste according to the Macedonian legislation3
and international standards and regulations4.
In terms of specific aspects of the system of waste management in the proposed mining
complex, the sender of the notes refers to consult the Study on environmental impact
assessment of the mining complex available on the website of the competent authority - the
MoEPP (www.moepp.gov .mk). In addition, in this letter in the appropriate places below is
given an overview of this issue.
•

Notes regarding the "National Strategy for Environmental Investment"

The proposed mining complex is not an industrial hotspot in the context of the indicated
national strategy. In terms of implementation of measures for avoiding and mitigating
environmental impacts determined in the EIA and implementation of prescribed massive
monitoring of environmental quality, the proposed project:
-

shall not pollute the air, because it does not provide combustion or melting of mineral
raw material and the discharge of pollutants through point source

-

shall not carry out the discharge of industrial waste water into natural recipients
(watercourse or soil) or in the sewage system, but shall perform recirculation of the
same in a closed technological cycle of the production process.

-

shall not carry out the discharge of municipal waste water into natural recipients
(watercourse or soil) or in the sewage system, but shall perform their purification and
recirculation in a closed cycle of technological process of production.

-

shall not carry out the discharge of pollutants into surrounding land and groundwater,
as provided specific construction and technological measures to prevent and control
the possible pollution at any operation, construction and technological procedure in
the mining complex, based on the concept of best available techniques ( BAT),
established by national legislation and EU legislation on industrial pollution5.

-

shall not carry out permanent removal and disposal of industrial waste in the scope of
the mining complex or in the wider area. These wastes will be removed from the area

3

Law on Waste Management of the Republic of Macedonia

4

Basel’s Convention on Control of transfer of the hazardous waste over the border and its deposition (OON)

5

Directive 96/61/EC for Integrated Prevention and Control of the Pollution (IPCP)
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by authorized handlers for further processing in licensed installations / plants in the
country or abroad.
-

shall not carry out permanent removal and disposal of municipal waste in the scope
of the mining complex or in the wider area. This waste will be removed from the
complex by authorized handlers - public utility.

-

shall not carry out erratically and non sanitary disposal of waste mineral resource.
This type of waste will be disposed on a separately derived location for disposal in
the area of the mining complex, designed in accordance with the applicable technical
and mining standards. After completion of the project, this dump will be subject to
reclamation.

-

shall not carry out harassment of nearby settlements by noise emission. Noise
emissions from mining activities will be local and controlled by established preventive
measures for mining (applying modern NONEKS (NONEX) technology) and
operating measures (blasting in strictly certain part of the day, reporting to the local
population, etc.).

Accordingly, it is unclear on the basis of which arguments the sender of the remarks
categorizes the proposed mining complex in "industrial hotspots".
In connection with the statement that it is "favored heavily polluting industry with irreversible
consequences ..." and generally on the methodology and findings of the process of
environment impact assessment we refer the sender of the notes to consult the Study on
Environmental Impact Assessment of the mining complex available on the website of the
competent authority - the MoEPP (www.moepp.gov.mk), which provides a detailed
professional assessment for the types and characteristics of the impacts in terms of their
geographic coverage, probability of occurrence, duration, magnitude / intensity and
reversibility.
•

Notes regarding the "Local Environmental Action Plan 2009-2013"

The current LEAP of the municipality Valandovo (2009-2013), although with passing time
horizon of importance, clearly identifies the potentials of the municipality in relation to the
potential exploitation of mineral resources. Among other things, LEAP provides: "In the area
Kazandol preparations for exploitation of minerals rich content of copper in the region of the
Belasica village Bajrambos explore deposits of minerals rich in precious elements."1)
Consequently, in SWOT2) analysis of the municipality, presented in LEAP, for alsosectors
infrastructure and local economy as "strengths" and "opportunities", stated inter alia
"deposits of mineral resources", including "copper in Kazandol". This clearly indicates that
the LEAP future exploitation of mineral raw materials (copper ore) in Kazandol site is
identified as an "opportunity" and "force" for future economic development of the municipality
and not a "threat", suggesting that planning document (DUPD) Report on strategic
environmental assessment is aligned with LEAP of the municipality.
In regard to the comments in the thematic area - nature, we point out that the location of the
planning scope are characterized by extensive spreaded communities and species
characteristic for the sub-Mediterranean areas, species that have no conservation
9

significance and interest to be protected. In the area of the scope of the proposed mining
complex we could not meet protected areas of natural heritage, or areas of ecological
network EMERALD6. Also, in the vicinity of the project area, there are not important areas for
plants (Important Plant Area (s) - IPAs), important areas for birds (Important Bird Area (s) IBAs), nor any priority areas for butterflies (Priority Butterfly Area (s) - PBAs).
The total area under kermes and pseudo maceae and hill pastures in the project area is
210,37 ha, i.e. 0.51% of the total area of these habitats in Macedonia, which in terms of the
objectives of protecting biodiversity, the loss of affected habitats caused by the project is
negligible in terms of their distribution in the territory of Macedonia. Forest resource with
economic value in the area affected by the proposed project is only a pseudo estimates for
the total destruction of timber, it will be about 4.710 m3. This issue will be regulated under
the relevant legislation in the fields of forestry and through the procedures of compensation.
The form of land use, as well as planned activities themselves in the planning scope of the
construction lot of mining complex does not cover or provide for conversion, the existing
agricultural land, which excludes the direct loss of such land in the project area.
The overall technical design documentation of the activities and structures within the scope
of the planning document and the accompanying study on the assessment of environmental
impact is made on the basis of principles and policies of a high level of protection,
sustainable development, precaution and prevention, cleaner production and best available
techniques established in Macedonian and international legislation on the environment. It
guarantees that in terms of undertaking design solutions established and adopted measures
to avoid and reduce impacts on the environment, they will not cause negative effects on the
environment (air, water and soil) over the established quality standards. Consequently, the
overall proposed strategy investor SARDICH MC for control and prevention of potential
impacts and the accompanying massive emission monitoring and quality of the environment
and excludes indirect negative effects on agriculture as the dominant industry in the
municipality Valandovo and wider environment.
Considering the above, it could be concluded that the planning documents and activities
under the project do not possess the potential to contribute to increased threats in terms of
agriculture-related problems arising from inadequate system of environmental protection,
already established in the LEAP format, which dominantly refer to7: the recorded air pollution
(use of fossil fuels for heating), water and soil (discharge of untreated wastewater into
natural recipients and agricultural land, and improper handling of solid and liquid agricultural
and livestock waste ), substandard waste management and illegal landfills recorded.
The effects of the implementation of the planning document and the project itself, in terms of
future agricultural activity in the region are neutral and allow uninterrupted agricultural
6

The network Emerald is developed within the frames of Bern’s Convention for protection of European wildlife
and habitats and are formally considered as preparation for the Directive of EU for habitats. The network
Emerald is based on the same principles as well as the environmental networks of the EU NATURA 2000 and
represents its continuation in countries which are not EU members.
7

Source: Local Action Plan for the environment of the municipality Valandovo (2009-2013)
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activities in a way that they currently perform. Thus, the planned activities in the mining
complex and the current forms of agricultural land use in the area are compatible, without
mutual collision and considerable potential for direct negative interaction.
In terms of the note associated with the problem of water availability, according to the public
utility in the municipality Valandovo in recent years there are not recorded problems of this
kind. Regarding the aforementioned data for the failure of drinking water, we inform you that
this information relates to the water research in Valandovo’s field, realized a few years ago
in order to find water to supplement existing water supply system. The researches were
stopped due to detected irregularity of water in terms of sanitary and hygienic standards,
pointing to an existing and recorded problem. In connection with allegedly stated project
impact in terms of water supply wells in the vicinity of the project, the hydro geologic
research and testing shows that extraction for the mine will affect water supply in the area. In
this regard, it should be noted that during the operational phase of mining complex will be
established extensive and regular groundwater monitoring (network of piezometers), which
will monitor the situation in the vicinity of the project in terms of quantity and quality of
groundwater water and the plentifulness of wells. In addition, the extraction of water for the
mining complex will be governed through so called water rights (permission to use the
water), issued by the competent authority -The Ministry of Environment and Physical
Planning. This permit will be issued pursuant the Macedonian Water Act, based on the
established hierarchy for the prioritization of water use under which supply of drinking water
for the population has priority over water for farming purposes.
In terms of noise, the project envisages a series of measures to control levels and prevent
possible harassment. One of the most basic measures is the application of NONEL
technology for mining that guarantees low and controlled levels of noise during blasting. In
addition, this technique provides significantly lower emissions of dust, low vibrations and
scattering the material mined in the area. It should be noted that in case it comes to
underground mining (blasting in borehole), not surface mining, which is a qualitative
difference in terms of making noise.
We refer the sender of the remarks to consult the Study of the environmental impact
assessment of mining complex available on the website of the competent authority - the
MoEPP (www.moepp.gov.mk), which provides a detailed technical assessment of all
probable environment impacts. We believe that in the Study, the sender of the notes will
resolve dilemmas about alleged risks mentioned in particular in relation to measures
protecting air quality and reducing operational noise, compared to the existing water supply
wells for underground water in the vicinity of the project, program media monitoring and
environmental, socio-economic benefits for the population and the municipality Valandovo,
especially as it is through the legally established reimbursement will be possible to invest in
municipal utilities and other infrastructure that gives accent in the letter of ORT (".. . New
roads, lighting, cultural-urban facilities, urban equipment, new facades of houses, fountains
... "). In fact, no projects of scale and importance as the proposed mining complex, a
municipality in the order of size and level of development of the municipality Valandovo in no
way could for a long term invest in local public utilities and infrastructure facilities such as the
above, primarily because of the insufficient budgetary resources.
•

Note regarding the "Program for Local Economic Development"
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The program for Program for Local Economic Development is a local strategic document
for building the economic capacity of the local government in order to create favorable
conditions for economic growth and development of the municipality. The entire
document and the determined strategy based on SWOT analysis, inter alia, identifies
opportunities for the development of the municipality. For the goodwill of the truth,
"deposits of mineral resources" and specifically "at the copper in Kazandol" is one of the
identified opportunities in this document, identified by the citizens in the process of
preparation of this program.
Despite this explicit connection and visible alignment of said DUPD with this program, we
would like to mention that during the SEA procedure, and in preparation of EIA led an
account implementation of plans and projects should comply with the problems and
objectives municipality. In that sense, in terms of agricultural goals of the municipality,
the project site occupying agricultural land. The project has no impact on the water
supply for agricultural purposes - the location occupies the most rudimentary and
degraded pastures, and hydro geological studies on the well system for the mining
complex show no impact on surrounding wells for water supply (see the response
above).
Additionally, given the existing problems with waste, only the waste will be managed at
the local level - through municipal public utility. Other types of waste will be transferred to
licensed handlers or exported out according to Macedonian and international regulations
for cross-border transfer of waste. Mining activities will be based on advanced and
expensive technology of mining resulting in dramatically lower noise, vibration and dust.
Taking into account the existing socio-economic problems in the realization of the
planned investment, the investor in the first place will take into consideration existing
local workforce and local companies and suppliers of goods and services.
•

Note regarding "public consultation"

The implementation of the administrative procedure for SEA is the responsibility of the
issuer of the planning document. The inclusion in the procedure of strategic
environmental assessment is prescribed by the Law on Environment (Official Journal no.
53/05, 81/05, 24/07, 159/08, 83/09, 48/10, 124 / 10, 51/11, 123/12, 93/13, 187/13, 42/14,
44/15) and the Regulation on public participation in the drafting of new legislation, and
plans and programs the environment (Fig. Gazette no. 147 of 26.11.2008 year) are fully
respected throughout the procedure in question DUPD. In addition, under the legal
possibilities at the same time and the procedure was conducted to assess the impact
which another competent authority (MEPP) was included in the involvement of interested
and affected public in, which resulted in great interest to the public during the public
hearing held in the municipality. Public survey as a tool for public involvement is provided
with the legal regulations pertaining to SEA.
MA Konstantin Siderovski, signed, Responsible EIA expert
MA Marjan Mihajlov, signed.
Responsible SEA and EIA expert
Biljana Siderovska EIA expert
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Archive number: 11-866/9
Date: 28.04.2015
To: SARDICH MC DOOEL, Skopje
Todor Aleksandrov Street 11A, Skopje
Subject: Request for explanation of certain questions in regard of the Study for EIA for the project:
“Mining Complex for cathode copper production Kazandol, Valandovo municipality”

Esteemed,
On the request of the Investor SARDICH MC DOOEL Skopje, the Ministry for Ecology and Spatial Planning
is performing a procedure for assessment of environmental impacts for the project: “Mining Complex for
cathode copper production Kazandol, Valandovo municipality”. For that purpose Study for EIA, available
to public, was prepared and made available to the general public, and public hearings took place. Based
on this, remarks and comments were received from the non-governmental organizations, concerned
citizens, due which the experts’ team from the Administration on Environmental Issues with the Ministry
of Environment and Spatial Planning is on opinion that additional explanation is needed for the following
issues:
In the part reviewing the waste management it is needed to state the estimated types and quantities of
waste expected during the period of preparation and during the exploitation period of the whole project,
especially for the mine and according to the Law on Mineral Resources. The measures should be
explained in detail in regard of the planned manner of waste treatment not only according to the Law on
Waste, but also according to the Law on Mineral Resources. That means, it is necessary to take into
account that created waste is regulated by the Law on Waste and List of waste types and shall be
governed by Article 2 for application of Law, that means:
The articles from the Law on Waste are related to all types of waste described in the List of waste types,
except:
1. Radioactive waste
2. The waste produced during research, exploitation, processing and storing of mineral resources
and quarry works
3. Gases emitted in the atmosphere
4. Waste waters, with the exemption of sewage
5. Animal waste (carcasses, feces, etc.) and other types of non-hazardous materials of natural
origins, which can be used in the agriculture
6. Deactivated explosive and fragmentary devices and materials.
From the Law on Application of the same.
The Law on Mineral Resources needs to be taken into account, especially Part VII (Environmental
protection and damage compensation) and Part VIII (Mineral resources waste).

Republic of Macedonia
Ministry for Environment and Spatial Planning

Having in mind that the wider area of Valandovo is one of seismically most active regions, and having
in mind that in the closest vicinity the wells for water supply of v. Kazandol are located, it is necessary
to take into account protective measures from possible dangers from hydro-technical objects which
will be storing working solvent containing sulfuric acid, and leaching heap where the leaching will
take place. In the context of this, design solutions and implementation of the designed protection
lining should take place. In the part of the heaps construction it is mentioned that clay water
impermeable layer will be constructed with necessary width, but it is not stated the standard width
of the clay layer, what technology will be used for clay compacting and how the monitoring and
protective measures should be performed in the leveling of the heap. In this direction, we are
pointing out towards consideration of the possibility in management and monitoring of the
environment, where is stated that the investor is responsible to implement Plan for Environmental
Management and also the municipality to have additional supervision during the construction of all
facilities, especially of the heaps and hydro-technical facilities. At the same time, the necessity of
constructing of earth dam should be considered.
In the part on protection of biodiversity, the measures of protection of habitats, vegetation
communities and wild plant and wildlife species in the vicinity of the open pit copper mine shall be
taken. Especially shall be taken preventive and protection measures for wild birds which will fly over
the mining complex in order to prevent possible poisonings or deaths of birds from landing in hydrotechnical objects, drinking of contaminated water and feeding on aquatic invertebrates. According
to the provisions of Law on Natural Protection it is necessary to prepare a Program for performing
of biodiversity monitoring in the vicinity of open pit copper mine (during the skimming works and
during the exploitation of the open pit).
Having in mind that the project takes place in the agricultural region, the impact of the project on
agriculture, especially on vineyards, orchards and agricultural crops should be summed up.

With respect,

Minister Nurhan Izairi
/stamp, signature/
Prepared by: members of Committee for preparation of the report on correspondence of EIA Study
Biljana Petkoska /signature/
Aleksandar Petkovski /signature/
Vlatko Trpevski /signature/
Nazim Aliti /signature/
Vlatko Cvetanovski /signature/
Darinka Jantinska /signature/
Ilber Mirta /signature/
Approved by:
Director of Administration on Environmental Issues
Igor Trajkovski /signature/

Response to a letter from MESP about Environmental Impact Assessment Study for the project:
"Mining Complex for Production of Cathode Copper -" Kazandol", Municipality of Valandovo"

EMPIRIA - EMS

To
The Ministry of Environment and Physical Planning,
Skopje
Subject:
Submission of a response to the letter received by the MoEPP regarding the
Study on Environmental Impact Assesment for the Project "Mine Complex for
Production of Cathode Copper - "Kazandol", Municipality Valandovo" of the
Investor SARDICH MS, Skopje

Dated: April 28, 2015
Dear Sirs,
On behalf of Investor SARDICH MS, Skopje, and in the capacity of a maker of the
Study EIA for the subject project, here below we submit you:
-

Response to your letter no. 11-866/9 dated April 28, 2015, regarding the Study
on Environmental Impact Assesment for the Project "Mine Complex for
production of Cathode Copper - "Kazandol", Municipality Valandovo".

In addition, enclosed herewith we submit you :
-

The final version of the Study on Environmental Impact Assesment for the
Project, suplemented in accordance with the requirement from the subject letter
no. 11-866/9 dated April 28, 2015, and upgraded with data from the final
technical documentation - Main Mine Project, prepared pursuant the Law on
Raw Minerals and the basic Project, prepared pursuant the Law on
Construction. Additionally, the document includes information for the
implemented administration procedure and the public discussion.

Sincerely yours,
Konstantin Siderovski

Empiria EMS
Razlovechko Vostanie
26/1А-27 1000 Skopje,
Macedonia

Response to a letter from MESP about Environmental Impact Assessment Study for the project:
"Mining Complex for Production of Cathode Copper -" Kazandol", Municipality of Valandovo"
+ 389 2 3061 631 / + 389 75 240 885

Note 1 - Waste Management
Waste from raw minerals
Opening а pit mine
During the activities of opening a surface pit mine and exploitation of copper ore there will be
wastes created from raw minerals, result of opening the pit mine– so called open pit mine
clearing, which is barren decomposed surface soil and geological layer. This waste will be
transported and disposed to a dump (landfill) intended for waste created from raw minerals
(slag), which will be provided within the scope of the mining complex, near the open pit mine at
altitude of 240 meters, towards north from the contours of the open pit mine. The intended
location is outside the scope of surface water flows and planned internal roads, and it will not
jeopardize the planned activities and structures within the scope of the mining complex. This
installation will enable sustainable and sanitary disposal of the waste from raw minerals
throughout the whole period of exploitation of the proposed mining complex, without
compromising the quality of the environment media and health of the people.
Exploitation of raw minerals
The slag during exploitation of the raw minerals is constituted of a thin surface layer of soil,
humus and rock masses, that is, a complex of gneisses, complex of shales, granite furka and
strings of andesite and dacite-andesite, and at a small part of the area present are also alluvial
drifts. It is expected that the creation and disposal of a total of about 4 million tons of slag over
the entire exploitation period of the complex (EIA Study). Dominant part of this amount will
appear in the lower benches (floor levels).
The above waste of raw minerals - slag falls into the group of inert waste which is resistant to
changes and does not undergo any significant physical, chemical or biological transformations,
does not dissolve, and so on. The total slag that will be disposed on an appropriate dump,
according to the calculations in the main mining project is 4 million. According to the analysis,
the required space for disposal of the slag is about 2.2 x 106 m3, taking into account the principal
parameters of the material (specific gravity of 2.7 t / m3, and the coefficient of bulking 1.4) and a
coefficient of reserve of 10%. In the projected dump area can be accommodated about 3.23 x
106m3 bulk material, which is about 47% more than the expected needs.
Under the Plan for management of waste from raw minerals, prepared in accordance the
requirements of the Law on raw minerals, an assessment of the environmental risk has been
made referring to changes that may occur in the waste which is on the surface and will be
exposed to atmospheric influences and, consequently, its impact on the environment. Matrix of
the risk assessment for the slag dump established that the waste is inert, does not result in
occurrence of discharge, nor even in the long-term context. The envisaged method of disposal
provides for lasting stability and future full remediation of the affected area, the risks are very
unlikely and would not have a significant impact if all protection measures are applied.
Additionally, within the areas of exploitation of raw minerals, there will be provided adequately
organized and equipped locations for temporary storage of the other groups and types of waste
that will be generated by the mining activities. Part of the wastes will be stored indoors (waste
oil, waste filters and other types of waste that must be kept in a closed and controlled
conditions), while others will be stored in the open, at a specially designated and organized
place
(Inert waste, waste tires, scrap metal, etc.).
Wastes, according to the Law on Waste Management
Construction Phase
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During the building of hydraulic structures - dams and working ponds, dominant waste material
will be the earth material from the excavation for formation of the ponds. Estimated total amount
of this waste is about 18.000 m3. According to the field research and technical design
conditions, about 70% of this amount is a suitable material that can be re-used for construction
of the dam body. The remaining part will be removed as inert waste on sites in the scope of the
mining complex that will be determined by the supervisory authority and the Investor in the initial
stage of construction or in cooperation with the authorities of the Municipality of Valandovo.
Detailing of the waste management system in the construction phase will be subject to an
appropriate plan for management of waste generated during the construction works (EIA Study,
EMP).
Operational phase
The table below presents an estimate of the average annual quantities of waste expected to be
created as a result of the activities on exploration of a raw mineral and the associated
processes. The assessment was based on the norms of basic consumables, established in the
mining technical documentation - the main mining design and practices for this type of projects.
Table - Expected types of wastes and their average annual quantities, from exploitation of raw mineral,
categorized according to the List of wastes of RM
#

Type of waste

Code

1.

Tires that are out of use

2.

Metal waste

3.

Unchlorinated lubricants

13 02 05*

80-100

4.

Waste oil filters

16 01 07*

200-300 (pieces)

16 06 01*
20 03 01

10-15 (pieces)
20-30

5.
Waste accumulator batteries
6.
Mixed municipal waste
* - hazardous waste

16 01 03

Expected average
annual quantities (t / year)

19 10 01 / 19 10 02

20-40 (pieces)
0,3 – 0,5

Waste from the processing complex for production of cathode copper will result in creating
various types of non-hazardous and hazardous waste. Further is given an overview of the
expected average annual quantities of waste. Estimates are based on the norms of the
technological processes and practices for this type of projects.
Table - Expected wastes and average annual quantities from the processing complex for production of
cathode copper, categorized according to the List of wastes of RM
#

Type of waste

7.
Sediment of black sulfuric acid
8.
Sediment from extraction
9.
"Beard" with bentonite
Waste organic
10.
11.
Anode mud
12.
Anode scrap
13.
Cathode scrap
14.
Scrap metals
15.
Waste paper and cardboard
16.
Plastic packaging
17.
Wood packing materials
18.
Mixed municipal waste
* - Hazardous waste

Code
06 01 01*
11 02 06*
11 02 07*
16 07 08*
11 02 05*
11 02 03
19 10 01
19 10
15 01 01
15 01 02
15 01 03
20 03 01

Expected average
annual quantities (t / year)
1
1
2
1
1
0,5
0,5
1
0,5-1
0,5-1
1-2
70-80

Detailing of the waste management system in the operational phase will be subject to an
appropriate Waste Management Program (EIA, EMP).
Note 2 - Protective pad, EMP and selecting type of dam
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Seismic aspects of the area and context of protection of the structures
The wider area of the mining complex is seismically active region which belongs to Valandovo
epicenter area, in the eastern part of the Vardar seismogenic zone, near its borders with Struma
seismic zone. According to the available historical data, the strongest earthquake in the
Valandovo epicenter area was registered in 1931, with an estimated magnitude of 6.7 degrees
on the Richter1) scale, that is. intensity of 9 to 10 degrees according to MCS2) scale. It is
considered that this earthquake has a return period of occurrence of about 500 years, so in the
near future - in the period of exploitation of the mining complex of 15 years, there is an
extremely low probability of occurrence of such a strong earthquake. An earthquake of 6 to 7
degrees and 7 to 8 degrees on the MCS scale, would have a return period of 100 years, that is,
200 years, respectively.
In accordance with the applicable legislation on building in the Republic of Macedonia, basic
requirements on preparation of building designs relate, among other things, to mechanical
resistance, stability and seismic protection. Accordingly, all buildings within the scope of the
mining complex, including the hydro technical facilities (dams and ponds) and associated hydro
technical infrastructure (pipe systems) are designed according to the principles of aseismic
construction, and in compliance with conducted engineering and geological as well as geomechanical explorations, the type of category of facilities that the seismic characteristics of the
project area also belong to. When designing the stock pile and its protective pad, hydro
technical facilities (dams and structures) within the processing complex, taken are into account
the possible seismic loads corresponding to the zone of seismic activity from 9 to 10 degrees on
the MCS scale, which implies that the same will be seismic resistant, without occurrence of
structural damage and destruction even in strongest earthquakes expected.

_____________________________
1) Richter magnitude scale (Charles F. Richter, US, 1935) based on the decade logarithm of the
parameters of earthquake waves. This scale with range up to 9 degrees applies to local and nearby
earthquakes.
2) MCS scale is seismic scale used to measure the severity of the earthquake. It measures the effects of
the earthquake. The scale quantifies the effects of the earthquake on the Earth's surface, people, objects
of nature and man-made structures on a scale of 1 (imperceptibly) to 12 (total destruction).

This approach ensures security that during the construction works and during use of the
buildings and equipment the mechanical resistance, stability and seismic protection of each of
the buildings will not be impaired, and that it will not cause:
- Demolition of all or part of the building,
- Damage on the load-bearing parts of the building, the foundation base or technological
equipment due to large deformations of the load-bearing structure/construction of the
building, and
- Disproportionately large deformation and damage to buildings due to probable earthquake
events.
Additional guarantee for the appropriate seismic protection of buildings within the mining
complex is the obligation of the investor SARDICH MC to provide super revision of the technical
project documentation and supervision and control during building and after completion of the
construction, by the Institute of Earthquake Engineering and Engineering Seismology (IZIIS)
within the University "Ss. Cyril and Methodius", Skopje, in the capacity of a professional
institution in the field of protection of facilities against seismic hazards.
In terms of risk management during the operational phase of the mine complex a system of
emergency management will be developed, including risk management in the event of
earthquakes, based on made a detailed assessment of the risks of environmental responsibility.
Moreover, under the relevant legislation, standard operating procedures and adequate
procedures for action in emergency cases, including procedures for emergency response in
case of an earthquake and evacuation procedure. These procedures would be prepared in
accordance with the terms set in the obtained A - integrated environmental permit within the
chapters on prevention and control of adverse actions and policies for prevention of accidents.
The protective pad under the dump for pickling of raw mineral
To protect against contamination of the underground from migration of working solutions, the
bottom of the dump will be provided with protective pad - a combination of geological and
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artificial barriers that will prevent contamination of soil and groundwater in the dump
zones/areas.
In order to achieve the required level of protection, this pad is designed and will be controlled
during its completion in compliance with the technical standards and regulations for this kind of
facilities. It is designed as a multi-layered structure, as follows:
- Drain layer of fine gravel or crushed material with a thickness of 60 cm, with size of particles
that will not cause damage to the geo-membrane under the layer. This layer accepts working
solution at the bottom of the dump and turns it to run in the direction of the collection site. In
addition, the purpose of this layer is to ensure protection of the protective pad - artificial
barrier and geological barrier, as well as evenly distribute the load of the material at the dump
over it.
- Artificial barrier (geo-membrane) of high-density polyethylene (HDPE)) with a thickness of 2
mm. This membrane allows collection and evacuation of the enriched with copper
technological solution, obtained after leaching of the disposed raw mineral in the dump. It is
hermetically impervious with secured permeability coefficient (K) by an order of magnitude of
0,5x10-12 m/s to 0,5x10-15 m/s and prevents leakage of the working solutions to the
underground.
- Geological barrier of compacted impervious clay layer with a total thickness of 50 cm. This
barrier provides a flat and smooth surface for safe and proper installation of geo-membrane
and retention and evacuation of the working solutions in case of leakage under the geomembrane, that is, prevents their penetration in soil layers under the dump. This layer above
the prescribed thickness is performed successively compacting several layers of clay with a
thickness of 20 cm, which is controlled hammering to achieve the permeability coefficient
K≤10-7 m/s. The clay should be without the presence of organic matter. To achieve the
specified coefficient of permeability building technology is used, which includes:
o Transport with trucks (dump trucks) to the place of installation.
o Uncovering by bulldozer to obtain a layer thickness of 20 cm.
o Process the compaction using a roller.
o During the process, testing of the coefficient permeability (K) is carried by using the
appropriate prescribed method and equipment. If this coefficient is greater than 10-7 m
/ sec, compaction continues until the specified value is achieved.
o When the required value of the coefficient K is achieved, the same cycle of installation
and compaction of the subsequent layers of the clay is repeated to achieve the
required coefficient (K) of each of the layers, and to obtain a layer with a total
thickness of 50 cm. Typically, this is achieved by three iterations.
During installation and compaction of the layers of the clay there is a constant geodetic
control to obtain the necessary thickness of the same, to avoid anomalies in the leveling and
to obtain maximally flat and smooth surface, without grooves for retention of water.
Monitoring the effectiveness of the protective pad will be done through establishment of
monitoring of the groundwater quality as an integral part of the overall monitoring of the media
and area of the environment in the region of the proposed mining complex. Monitoring of
groundwater provides for construction of a network of measuring points (piezometers), which
will finally be determined by professional and authorized organization for monitoring, and in
accordance with a prepared monitoring program based on proven methodology and approach.
The exact measuring points and measuring monitoring parameters related to the operational
phase of the proposed mining complex will be determined during the preparation of the Request
for A - integrated environmental permit and in accordance with the requirements and obligations
under the relevant national regulations and in agreement with the competent authority to issue
the permit – the Ministry of Environment and Spatial Planning. Among other things, this network
will provide for the construction of piezometer at a specified micro-location under the waste
dump in order to monitor the groundwater quality as an indicator of the effectiveness of
protective pad (EIA Study, Monitoring of the environment).
Protective pad under working ponds
In terms of protection of the bottom of the working ponds it is provided for the use of special
industrial substrate produced on the basis of clay - BENTOTEX B5000, which ensures
impermeability equivalent to the coefficient of permeability (K) of 10-11 m / sec. The total area
of this pad is designed to: a working pond (10.136 m2), working pond (15.662 m2), refining
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pond (1.420 m2), and an accumulation pond (4.345 m2).
Environment Management Plan (EMP)
This plan identifies the Investor as ultimately responsible for the implementation of the
measures incorporated in the EMP, and in accordance with the principles of environmental
protection, particularly the principles "polluter pays" and "user pays". In that context, the plan for
the construction phase provides for "inclusion of the stakeholders", which implies also
involvement of the municipality of Valandovo according to its competence and according to the
norms and standards laid down in the Law on Construction, which among other things, sets out
the rights and obligations of the participants in the construction. In that context, a possible
supervision of the construction by the municipality would have to be conducted in accordance
with the aforementioned law and its provisions relating to the necessary licenses and
authorizations of supervising the construction of buildings of the appropriate category.
Justification for the choice of type of dams - earthen dams
The choice of the technical solution of the dams - embankment dams is made based on expert
analysis including a combination of technical and economic-financial criteria, and environmental
aspects. The basic principle for the construction of a rational dam is to design and construct it
on a suitable morphological, topographical and geological profile, with maximum use of local
materials that are available on the smallest possible distance from the dam. Therefore, for
selection of the type of dam the said groups of criteria have been used:
- Conditions of the location of the proposed mining complex - morphological, topographical
and engineering-geological features
Under the said conditions, the optimal technical solution is a type – embankment dam, first
of all due to the geological conditions of the terrain dominated by sandy alluvial gravels
with - bearing capacity appropriate only for building of an embankment dam. In general,
the construction of a concrete dam (gravity or arch) needs much better bearing pads on
which foundation of the same would be done as well as on locations with specific
morphological conditions - narrow, relatively deep valleys or basins, which is not the case
in the scope of the location of the proposed mining complex.
- Availability of material for construction, with emphasis on priority of the option for reuse
of materials and minimization of the residual wastes from construction
In the construction of each of the embankment dams the excavated material obtained from
the excavation will uses for the formation of work ponds, which is a win-win scenario,
because it does not implies increased cost – there is no a necessity for the supply and
transport of the finished building materials (concrete, reinforcement iron, etc.) as it would
be the case for a concrete dam and residual construction waste is not created from the
excavation which is used to form the work ponds - excavated soil will be re-used to build
the body of the dam. In addition, possible construction of a concrete dam implies longer
time period for construction.
Thus, the only rational type of dam that suits the locational requirements and technical
purposes, and implies minimal investment costs associated with building is the type –
embankment dam.
Note 3 - Biodiversity and Protection of Birds
Based on the research carried out, during the operational phase of the area of the proposed
mine complex there is little likelihood of significant impacts on birds (EIA Study, Impacts on the
biodiversity). This is due to the fact that existing habitats and vegetation in the scope of the
location of the mining complex will be cleared and degraded, and in that scope continuously will
be implemented industrial activities with potential for disturbance of birds (blasting, transport
activities, the presence of personnel, etc.). Consequently, the attractiveness of the area for birds
would be minimal.
Only there is a possibility of attracting some waterfowl from the nearby migratory routes in flight
over the territory of the mining complexes after building the working ponds, as sort of wetlands
that can catch the specimens of birds. In order to eliminate the occurrence of excessive
mortality of birds, the Investor will develop a plan for providing adequate equipment to register
flocks of birds and acoustic or other diverters ("chasers") of birds, based on monitoring and
analysis of risk.
For the purposes of monitoring the state of habitats and wild species in the scope of the project
and its surroundings it will be provided for preparation and implementation of a program for
monitoring of the biodiversity, according to validated approach and methodology.
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Note 4 - Impact on Agriculture
The form of land use, as well as the planned activities in the scope of the plan for the proposed
mining complex does not cover or provide for conversion of the existing agricultural land, thus
excluding direct loss of such land in the project area and direct impact on the current agricultural
activities, where a dominant part is occupied by viticulture, fruit and early vegetable crops.
Overall planning and preparation of the technical project documentation for the activities and
structures within the scope of the mining complex is based on the basic principles of a high level
of protection, sustainable development, precaution and prevention, cleaner production and best
available techniques laid down in the Macedonian and international legislation on environment.
It ensures that in case of undertaking the established design solutions and accepted measures
to avoid and reduce impacts on the environment, there will not be negative effects on the
environment (air, water and soil) above the established quality standards. Consequently, the
overall proposed strategy by the investor for control and prevention of potential impacts and the
accompanying massive emission monitoring and quality of the media of the environment
excludes also indirect negative effects on agriculture and viticulture as the dominant industry in
the municipality of Valandovo and the wider surroundings. In conditions of implementation of
measures to avoid and mitigate the environmental impacts identified in the EIA Study and
implementation of established massive monitoring of environmental quality, the proposed
project:
- will not pollute the air, because it does not provide combustion or melting of mineral raw
material and discharge of pollutants through a point source.
- will not carry out discharge of industrial wastewater into a natural recipient (water flow, soil
or agricultural land), nor in sewerage system but it will provide recirculation of the same in a
closed cycle of the technological production process.
- will not carry out discharge of municipal wastewater into natural recipient (water flow, soil or
agricultural land), nor in sewerage system but will provide wastewater treatment and
recirculation in a closed cycle of the technological production process.
- will not carry out discharge of pollutants into the surrounding land and groundwater, as it
shall provide specific construction and technological measures to prevent and control the
possible pollution of any operation, construction and technological procedure in the mining
complex, based on the concept of best available techniques ( BAT) established by
Macedonian legislation and EU legislation on industrial pollution3). In that context, about
prevention of pollution of the underground from migration of working solutions (see response
to note 2 above):
i. At the bottom of the dump for leaching of raw mineral will be performed protective
impermeable surface - a combination of a geological barrier (compacted clay layer with
permeability coefficient K≤10-7) and an artificial barrier (geo-membrane of high density
polyethylene with a coefficient of permeability (K) in order of magnitude of 0,5х10-12 m/s
to 0,5х10-15 m/s).
ii. at the bottom of the working pond it is planned to use special industrial substrate
produced on the basis of the clay - BENTOTEX B5000, which ensures complete
impermeability equivalent to the coefficient of permeability (K) of 10-11 m/sec.
- will not carry out permanent removal and disposal of industrial waste in the scope of the
mining complex or in the wider area. This waste will be removed from the area by authorized
handlers for further processing in licensed installations / plants in the country or abroad.
- will not carry out permanent removal and disposal of municipal waste in the scope of the
mining complex or in the wider area. This waste will be removed from the complex by an
authorized handler - Public Utility Company.
- will not carry out uncontrolled and unsanitary removal of waste from the raw mineral. This
type of waste will be disposed of separately prepared location for delay of waste within the
scope of the mining complex, designed in accordance with applicable technical and mining
standards. After completion of the project, this dump will be subject to reclamation.
Taking into account the aforementioned, it can be concluded that the actions envisaged by the
project does not have the potential to contribute to increased threats to the agriculture, related
to problems arising from inadequate system of environmental protection, already established in
the Local Environment Action Plan (LEAP), which dominantly refer to4): the recorded air
pollution (use of fossil fuels for heating), water and soil (discharge of untreated wastewater into
a natural recipient and agricultural land, and improper handling of solid and liquid agricultural
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and livestock waste), substandard waste management and illegal landfills recorded.
The effects of implementation of the project in terms of the future agricultural activities in the region are
neutral and enable carrying out of all agricultural activities in a way they are currently carried out. Thus,
the planned activities in the mining complex and the current forms of agricultural land use in the area are
compatible, without mutual collision and considerable potential for direct negative interaction.

_______________
3) Council Directive 96/61/EC concerning Integrated Pollution Prevention and Control (IPPC)
4) Source: Local Action Plan on Environment of the Municipality of Valandovo (2009-2013)
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OPINION
FOR
THE STUDY FOR ENVIRONMENTAL IMPACT ASSESSMENT BY THE
PROJECT "MINE COMPLEX FOR PRODUCTION OF CATHODE COPPER " KAZANDOL" MUNICIPALITY VALANDOVO, REPUBLIC OF
MACEDONIA
PREPARED BY:
EMPIRIA EMS DOOEL Skopje
The Study prepared for the Environmental Impact Assessment by the
Project "Mine Complex for Production of Cathode Copper -" Kazandol"
municipality Valandovo, Republic of Macedonia, includes two mutually
connected groups of activities:


Excavation - exploitation of metallic minerals by surface elevation
pit with a level progressive excavation of the raw materials.



Technological activities for the heap leaching of raw minerals and
production of cathode copper in a processing technology complex,
after application of special technology which is characteristic for
the oxide copper ore present at the site.

The surface exploitation of copper in the area of the locality Kazandol belongs
to an exogenous genetic series of sites and is a typical iron-manganesecopper cap. Loading of the excavated ore and the slag is predicted to be by
hydraulic excavators, and transportation shall be by mine dumper trucks that
shall quickly transport the slag.
The cathode copper production in the complex shall be based on hydro-metalurgic
process of use the copper, so called, heap leaching of copper ores.

The heap leaching of the raw mineral shall be carried out in a dump of the
excavated copper ore, after the subsequently establishing several levels, all in
accordance to the dynamics of exploitation of ore in the surface open pit.

1

The technology that is proposed to be used for obtaining the final product electrolytic (cathode) copper, is based on the use of low concentration (0.5%)
solution of sulphuric acid - leaching solution, which shall be sprinkled
(sprayed) on the surface of the dump.
Passing through the deposited raw mineral of the dump, the solution dilutes a
part of the copper from the ore and runs out from its lower part. The solution
obtained in that way is enriched with copper and after it is transported to the
technology complex for processing in order cathode copper to be obtained.
The technological process provides establishment of a dump for the
excavated copper oxide ore in previously determined areas within the scope
of the location of the proposed mining complex. The bottom of the dump shall
be with a natural slope of the terrain and smooth surface to the level that shall
ensure proper placement of the waterproof protective sub base surface artificial surface barrier (geo-membrane) with associated drainage system and
appropriate hydro-technical solutions that will prevent migration of the
technological solutions outside the zone of the storage. All materials provided
for the performance of the aforementioned elements will comply with the
relevant technical standards and resistant to the acid solutions.
Within the frames of the geo-technological complex, a suitable hydrotechnical infrastructure necessary for proper process management and
control is foreseen. It is foreseen: a pond for capturing and accumulation of a
clean water from the River Kazandolska, which as needed shall be used for
technical and technological purposes. Further, working accumulation ponds
are foreseen for collection of the solutions. Also, pipelines for transport of
the enriched solutions from the collection ponds to the production complex.
The area envisaged for the processing complex shall be located on a
urbanized location with a suitable infrastructure that shall meet all technical
and technological needs of the production process.
For carrying out the activities of the technological process in the proposed
mine complex, a need for sanitary, fire-extinguishing and technological water
appears. For the drainage of these waters, a sewage network for collection
and leading of the waters to the water treatment facilities.
It is decided that the electric currency supply of the processing complex to be
three-phase with the maximal installation power.
In the scope of the production plant, an fire protection equipment is foreseen.
All key aspects regarding the environment are solved: air quality, water
quality, soil quality, biodiversity, use of the land, waste management.
From the social and economic aspects are analyzed: the settlements, the
safety and the health, acquiring of land, disturbing (transport and noise), the
landscape as well as the visual view and the cultural heritage.
The Study gives an assessment of the aspects for the environmental
management, the social environment during the construction and the
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operation of the proposed mine complex, as well as the measures that shall
be undertaken for the reduction of the negative impacts on the environment.
The proposed method and which includes hydro-metallurgic activities for the
processing of the sulphide raw materials characteristic for the minimal degree
of pollution of the atmosphere, is good. The solid waste materials from the
hydro-metallurgic activities, according to the data and experiences of the
companies that apply the same, satisfy the strict Law norms and do not have
any impact for the pollution of the environment.
The Study satisfies the Law regulations stipulated in the Law on Environment
of the Ministry of Environment and Physical Planning of the Republic of
Macedonia.
The Opinion is prepared by:
PhD Biserka Dimishkovska, signed.
PhD Mihail Garevski, signed.
Director of the UKIM IZIS, PhD Mihail Garevski, signed.
THHE ROUND SEAL READS: REPUBLIC OF MACEDONIA
"STS CYRIL AND METHODIUS" UNIVERSITY
INSTITUTE OF EARTQUAKE ENGINEERING
AND ENGINEERING SEIZMOLOGY SKOPJE

Tel: + 389 2 3107-700; 3107-701

Fax: + 389 2 3112-163

www.izis.edu.mk
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To: Institute for Testing of Materials “Skopje”, Skopje

Subject: OPINION on provided material

Esteemed,

According to the contract for business and technical cooperation and in regard of the request for
determination of the equivalence of application of material BENTOTEX B 5000, below is the following opinion.
Provided information contained the technical features of the material BENTOTEX B 5000 and certain physical
and chemical features of the clay.
The material BENTOTEX B 5000 is of geo-composite type, and is geo-synthetic clay lining which outer layers
consists of geotextile, and inner layer consists of bentonite clay. Geo-synthetic clay liners are routinely used
in lining of deposits, and usually substitute 75 cm layer of compacted clay, and one of the criteria is the
coefficient of water permeability. For this particular material water permeability is 1x10-11 m/s, while same
criteria is unknown for the clay. Additionally, during promotion on the Croatian market, BENTOTEX B 5000
has been tested according to the following European standards:
EN 13361 – geo-synthetic screens – features needed in application in dams and reservoirs construction;
EN 13491 – geo-synthetic screens – features needed in application in construction of deposits of liquid waste,
installations for transport of secondary captures;
EN 13492 – geo-synthetic screens – features needed in application as liquid barriers in construction of tunnels
and subterranean installations;
EN 13493 – geo-synthetic screens – features needed in application in construction of solid waste deposits and
heaps
during which the material met the needed criteria.
Under the condition that:
H=

30

GCL
k=
L=
D=
n=

4.1E-09
0.7
0.000002
0.6

cm, height of the filtrate
BENTOTEX B 5000
cm/s, coefficient of water permeability
cm, width
cm2/s
porosity
/Stamp: ZIM SKOPJE AD
No.: 03/176, 03.02.2015, Skopje/

CCL
k=
L=
D=
n=
Ra =
Rd =

0.000001
60
0.000006
0.6
0.12
34.19

Compacted clay
cm/s
cm
cm2/s
advective flux of mass, BENTOTEX superior diffusive flux of mass
to check other aspects

Transport of contaminants during fracture:
Vs (GCL) =
Vs (CCL) =
TB (GCL) =
TB (CCL) =

2.9969E-07
0.000003
27.03406513
231.4814815

cm/s
cm/s
days
days

These calculations are performed for implementation in the solid waste deposit where high acidity discharge
is formed. If during the leaching different acidity discharge is formed, same should be tested according to
EN 14451 – geo-synthetic screens – test for establishing the acidity of the discharge (identical with EN
14451:2004)
and if the test criteria are met, then the material BENTOTEX B 5000 can be applied as alternative lining instead
of compacted clay.

Submitted by: Jovan Papik, Docent, PhD

Dean: Milorad Jovanovski, PhD, Prof.
/stamp, signature/

Company for production,
trade and services BENTOMAK NOVA

Company for Exploitation,
Processing and Production
" SARDICH MC " DOOEL
Export-Import Skopje
no. 0307-921/1
June 5,2015
SKOPJE

DOOEL Export-Import
No. 103-02
June 5,2015
Ginovci, Rankovce

PRELIMINARY CONTRACT
For purchase and sale of clay for the Mine Complex for
Processing and Production of Cathode Copper
"Kazandol"
Concluded this day of April 6, 2015,

Between:
1. Company for Exploitation, Processing and Production " SARDICH
MC " DOOEL Export-Import Skopje, registered office at Todor
Aleksandrov Str. no.11A- Skopje, registration number of the entity
6923542 and TIN MK 4080014541428, represented by the
manager Bosko Sibinovski (hereinafter referred to as the Buyer)
and,
2. Company for Production, Trade and Services "BENTOMAK NOVA"
DOOEL Export-Import, Ginovci, Rankovce, registration number of
the entity 6100767 and TIN 4015006105370, represented by the
legal representative - the Manager Gjorgji Kjupev (hereinafter
referred to as the Seller).
This Preliminary Contract for purchase and sale of clay for the Mine
Complex for Processing and Production of Cathode Copper "Kazandol"
is concluded between the contract parties as follows:
By this Preliminary Contract the contract parties agreed that after the
submission of a written offer by the Seller and provided that the offer shall be
accepted by the buyer, the contract parties shall sign a major contract for the
purchase and sale of clay for the Mine Complex for Processing and
Production of Cathode Copper "Kazandol" according to the below prescribed
given conditions and in the following context:
SUBJECT OF THE MAIN CONTRACT
Article 1

Project: Mine Complex for Production of Cathode Copper "Kazandol"
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Subject of the main contract is the purchase of clay which the buyer needs for
construction and hydro-insulation system for leaching dump of the ore in the
Mine Complex for Processing and Production of Cathode Copper "Kazandol"
and that with its specificity for its purpose shall be necessary at least to have
the following technical characteristics and properties:
-

humidity W (%) of 12-19, but not more than 35%,

-

possibility for compactness of the clay and achieving optimum Proctor
gdmax (Mg / m3) of minimum 1.6,

-

volume weight of over 1,6 Gd (Mg / m3).

The above given properties of clay should provide permeability coefficient (k)
of the compacted clay should provide protective coating, with a value of K =
10-5 cm/s up to 10-9cm/s.
The remaining properties and technical characteristics of the clay which will
be subject to this Contract, shall be specified by the parties in the Main
Contract.
The seller is obliged to supply without any interruption the Buyer with the
subject clay from his site and he should have the right for exploitation of the
same issued by the Ministry of Economy.
PRICE, QUANTITY AND METHOD OF PAYMENT
Article 2
The price and the quantity of the subject clay, and the manner and conditions
of payment, shall be determined by the Contracting Parties in the Contract for
the purchase of clay which will be concluded after submitting an offer by the
seller and if the offer shall be accepted by the buyer.
The offer by the seller that the buyer has agreed for, shall be an integral part
of the Main Contract.
DELIVERY
Article 3

The seller shall be obliged to deliver the clay to the buyer to the Mine
Complex for Processing and Production of Cathode Copper "Kazandol", on
the location where it shall be necessary for construction of hydro-insulation
system of the dump for ore leaching.
Article 4
For the completed delivery of clay, the Parties shall make a report which shall
be signed by their authorized persons and in which among other data, it
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should be stated whether the delivery is made in the foreseen deadline and
whether the clay is supplied in accordance to the agreed quantity and quality .
RESPONSIBILITY FOR MATERIAL DEFICIENCY
Article 5
The seller is obliged to deliver the buyer the clay with the agreed quantity and
quality, and if after its delivery it shall be determined any deficiency or
shortage, the seller shall at his own expense replace the clay that does not
correspond to the agreed one, that is to supplement the shortfall to the
quantity and quality of the delivered one.
TERMINATION OF THE PRELIMINARY AND THE MAIN CONTRACT
Article 6
This Preliminary Contract may be terminated by any of the parties by a
delivery of a written notice, without any special explanation submitted to the
other Contracting Party.
The Main Contract may be terminated by mutual agreement with the written
consent of its termination given by both parties.
Each party has the right to unilaterally terminate the Contract only if the other
party shall not fulfil any of its obligations, otherwise it shall be liable and shall
remunerate the other side for the suffered damage and lost profit.
TRANSITIONAL AND FINAL PROVISIONS
Article 7
The Main Contract shall not be amended in any respect except in the form of
a written Annex to the Contract signed by both parties.
Article 8
All disputes arising out from the implementation of the Contract, the parties
shall settle in an amicably way, and if this is not possible, the same shall be
solved by the Principal Court of Law Skopje 2 in Skopje.
Article 9
For all issues that shall not be provided by the provisions of this Contract, the
provisions of the Law on Obligations shall be applied.
Article 10
This Preliminary Contract is made out in 4 four identical copies, out of which
two copies belong to each Contracting Party.
CONTRACT PARTIES:
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Sibinovski Boshko, Manager, signed.

Gjorgji Kjupev, Manager, signed

THE ROUND SEAL READS:

THE ROUND SEAL READS:

Company for Exploitation,
Processing and Production
" SARDICH MC " DOOEL
Export-Import
SKOPJE

Company for production,
trade and services BENTOMAK NOVA
DOOEL Export-Import
Ginovci, Rankovce
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Company for production of
construction materials
8 NOEMVRI AD

Company for Exploitation,
Processing and Production
" SARDICH MC " DOOEL
Export-Import
no. 0307-921/1
June 5,2015
Skopje

No. 03-226/1
June 4,2015
NEGOTINO

PRELIMINARY CONTRACT
For purchase and sale of clay for the Mine Complex for
Processing and Production of Cathode Copper "Kazandol"
Concluded this day of April 4, 2015,

Between:
1. Company for Exploitation, Processing and Production " SARDICH MC "
DOOEL Export-Import Skopje, registered office at Todor Aleksandrov
Str. no.11A- Skopje, registration number 6923542 and TIN MK
4080014541428, represented by the manager Bosko Sibinovski
(hereinafter referred to as the Buyer) and,
2. Company for Production of Construction Materials 8 NOEMVRI AD,
Negotino, registered office at Industriska Str. No 2, registration number
of the entity 4019334 and TIN MK 4019974104684, represented by the
legal representative - the Manager Jovan Mitrevski (hereinafter referred
to as the Seller).
This Preliminary Contract for purchase and sale of clay for the needs of the
Mine Complex for Processing and Production of Cathode Copper
"Kazandol" is concluded between the contract parties as follows:
By this Preliminary Contract the contract parties agreed that after the submission
of a written offer by the Seller and provided that the offer shall be accepted by the
Buyer, the contract parties shall conclude the main contract for the purchase and
sale of clay for the Mine Complex for Processing and Production of Cathode
Copper "Kazandol" according to the below prescribed given conditions and in the
following context:
SUBJECT OF THE MAIN CONTRACT
Article 1
Subject of the main contract is the purchase of clay which the buyer needs for
construction and hydro-insulation system for leaching dump of the ore in the
Mine Complex for Processing and Production of Cathode Copper
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"Kazandol" and that with its specificity for its purpose shall be necessary at least
to have the following technical characteristics and properties:
-

humidity W (%) of 12-19,

-

possibility for compactness of the clay and achieving optimum Proctor
gdmax (Mg / m3) of minimum 1.6,

-

volume weight of over 1,6 Gd (Mg / m3).

The above given properties of clay should provide permeability coefficient (k) of the
compacted clay which should provide protective coating, with a value of K = 10-5
cm/s up to 10-9cm/s.
The remaining properties and technical characteristics of the clay which will be
subject to the Main Contract, shall be specified by the parties in the Main Contract.
The seller is obliged to supply without any interruption the Buyer with the subject
clay from his site and he should have the right for exploitation of the same issued
by the Ministry of Economy.
PRICE AND METHOD OF PAYMENT
Article 2
The price of the subject clay, and the quantity and the manner and conditions of
payment, shall be determined by the Contracting Parties in the Main Contract for
the purchase of clay which shall be concluded after submitting an offer by the
seller and if the offer shall be accepted by the buyer.
The offer by the seller that the buyer has agreed for, shall be an integral part of the
Main Contract.
DELIVERY
Article 3
The seller shall be obliged to deliver the clay to the buyer to the Mine Complex for
Processing and Production of Cathode Copper "Kazandol", on the location
where it shall be necessary for construction of hydro-insulation system of the
dump for ore leaching.
Article 4
For the completed delivery of clay, the Parties shall make a Report which shall be
signed by their authorized persons and in which among other data, it should be
stated whether the delivery is made in the foreseen deadline and whether the clay
is supplied in accordance to the agreed quantity and quality .
RESPONSIBILITY FOR MATERIAL DEFICIENCY
Article 5
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The seller is obliged to deliver the buyer the clay with the agreed quantity and
quality, and if after its delivery it shall be determined any deficiency or shortage,
the seller shall at his own expense replace the clay that does not correspond to the
agreed one, that is to supplement the shortfall to the quantity and quality of the
delivered one.
CONTRACTUAL PPENALTY
Article 6
In case if the Seller fails to fulfil its obligations undertaken by the Main Contract in
the agreed deadline, it is obliged to pay to the Buyer the agreed penalty to the
amount of 5 (five) 5/000 promiles of the total value of the unfulfilled obligations per
each day of the delay, but not more than 5 (five) percents 5% of the total value of
the Main Contract.
TERMINATION OF THE PRELIMINARY AND THE MAIN CONTRACT
Article 7
This Preliminary Contract may be terminated by any of the parties by a delivery of
a written notice, without any special explanation submitted to the other Contracting
Party.
The Main Contract may be terminated by mutual agreement with the written
consent of its termination given by both parties.
Each party has the right to unilaterally terminate the Contract only if the other party
shall not fulfil any of its obligations, otherwise it shall be liable and shall remunerate
the other side for the suffered damage and lost profit.
TRANSITIONAL AND FINAL PROVISIONS
Article 8
The Main Contract shall not be amended in any respect except in the form of a
written Annex to the Contract signed by both parties.
Article 9
All disputes arising out from the implementation of the Main Contract, the parties
shall settle in an amicably way, and if this is not possible, the same shall be solved
by the Principal Court of Law Skopje 2 in Skopje.
Article 10
For all issues that shall not be provided by the provisions of this Contract, the
provisions of the Law on Obligations shall be applied.
Article 11
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This Preliminary Contract is made out in 4 (four) identical copies, out of which 2
(two) copies belong to each Contracting Party.
CONTRACT PARTIES:
For the Buyer,

For the Seller,

Sibinovski Boshko, Manager, signed.

Jovan Mitrevski, Manager, signed

THE ROUND SEAL READS:

THE ROUND SEAL READS:

Company for Exploitation,
Processing and Production
" SARDICH MC " DOOEL
Export-Import
SKOPJE

Company for production,
of Construction Materials 8 NOEMVRI AD
Negotino
Ginovci, Rankovce
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