6" International Symposium
’ MINING AND ENVIRONMENTAL PROTECTION

21 - 24 June 2017., Vrdnik, Serbia

MINING AND ENVIRONMENTAL PROTECTION

PROCEEDINGS

Editor
Prof. dr Ivica Ristovic

Vrdnik
21 - 24. June 2017.




PROCEEDINGS

6" International Symposium MINING AND ENVIRONMENTAL PROTECTION
Editor: prof. dr Ivica Ristovic, Faculty of Mining and Geology, Belgrade
Reviewers:

dr Daniela Marasova, BERG Faculty, TU Kosice, Slovakia, dr Gabriel Fedorko, BERG Faculty, TU
Kodice, Slovakia, dr Vieroslav Molnar, BERG Faculty, TU Kodice, Slovakia, dr Nikoleta Mikusova, BERG
Faculty, TU Ko&ice, Slovakia dr Milivoj Wulic, Faculty of Natural Sciences and Engineering,
Ljubljana, Slovenia, dr Wladimir 1. Galkin, MISIS Moscow, Russia, dr Nikolaj M. Kachurin, TulGU,
Tula, Russia, dr Zoran Despodov, Goce Delcev University Stip, Macedonia, dr Dejan Mirakovski, Goee Delcev
University Stip, Macedonia, dr Viktor Kovalov, Donbas State Engineering Academy, Ukraine, dr Jiri Fries, VB
Ostrava, Czech Republic, dr Nediljka Gaurina-Medjimurec, University of Zagreb, Croatia, dr Vlatko Marusic,
University of Osijek, Croatia, dr  Vladimir Malbasic, University of Banja Luka, Republic of
Srpska, Bosnia and Hercegovina, dr Kemal Gutie, Faculty of Minig, Geology and Civil Engineering, Bosnia and
Hercegovina, dr Gordana Stefanovic, University of Nis, Serbia, dr Srdjan Jovic, University of Pristina, Serbia, dr
Blagoje Nedeljkovie, University of Pristina, Serbia, dr Gordana Vojkovie, University of Belgrade, Serbia, dr
Zoran Nikic, University of Belgrade, Serbia, dr Nikola Lilic, University of Belgrade, Serbia, dr Bozo Kolonja,
University of Belgrade, Serbia, dr Dinko Knezevic, University of Belgrade, Serbia, dr Aleksandar Cvjetic,
University of Belgrade, Serbia, dr Viadimir Milisavljevic, University of Belgrade, Serbia, dr Predrag Jovancic,
University of Belgrade, Serbia, dr Dragan Ignjatovie, University of Belgrade, Serbia, dr Ivica Ristovie,
University of Belgrade, Serbia.

Editorial Board: Marija Zivkovi¢, Ivana Vasiljevic, Aleksandar Ganié, Dejan Stevanovic, Nevenka Beric,
Biljana Abolmasov, Danica Sreckovié- Batocanin, Lidija Beko, Suzana Lutovac, Biljana Lazié, Ivica
Ristovic.

Publisher: University of Belgrade, Faculty of Mining and Geology, Belgrade, Serbia

For publisher: Prof. dr Dusan Poloméi¢, Dean

Technical desing: M.Sc. Milena Leki¢

Printed by: SaTCIP, Vrjacka Banja, 2017

Copies: 150

ISBN 978-86-7352-298-2

The publication of this Proceedings approved by the Council of Faculty of Mining and Geology,
University of Belgrade

All Papers in Proceedings are reviewed

This Proceedings was published with the financial assistance of the Ministry of
Education, Science and Technological Development of Republic of Serbia



ORGANIZER

UNIVERSITY OF BELGRADE, FACULTY OF MIMING AND GEOLOGY, Belgrade
CENTER FOR ENVIRONMENTAL ENGINEERING, Mining Department

www.raf b ac.rs
COORGANIZERS

NATIONAL UNIVERSITY OF SCIENCE AND TECHNOLOGY “MISIS”, MOSCOW, RUSSIA

WOWW. ET1 T 1511

BERG FACULTY TU KOSICE, SLOVAKIA

www fberg.tuke sk

UNMIVERSITY OF LJUBLIANA, FACULTY OF NATURAL SCIENCES AND ENGINEERING, SLOVENIA
www.ntfuni-1j.si

GOCE DELCEV UNIVERSITY TN STIP, MACEDONTA

www ugd edu.mk

UNIVERSITY OF BANIA LUKA, FACULTY OF MINING ENGINEERING, PRUEDOR, REPUBLIC OF SRPSKA,
BOSNIA AND HERZEGOVINA

waww rfunibl.org

SCIENTIFIC COMMITTEE

dr Moam Lior, University of Pennsylvania, USA, dr Alexander V. Myaskov, MISIS National University of Science and Technology
Moseow, Russia, dr Michal Cehlar, BERG Faculty, TU Kosice, Slovakia, dr Adelfo Senatore, University of Salemo, Fisciano, ltaly,
dr. Vladimir 1. Galkin, MISIS National University of Science and Technology Moscow, Russia, dr Nikolai M. Kachurin, Tula State
University, Tula, Russia, dr Daniela Marasovd, BERG Faculty, TU Kosice, Slovakia, dr Gabriel Fedorko, BERG Faculty, TU
Kosice, Slovakia, dr Vieroslay Molndr, BERG Faculty, TU Kosice, Slovakia, dr Nikoleta Husakova, BERG Facolty, TU Kosice,
Slovakia, dr Milivoj Vuli¢, University of Ljubljana, Faculty on Natural Sciences and Engineering, Ljubljana, Slovenia, dr Zeljko
Vukeli¢, University of Ljiubljana, Faculty on Natural Sciences and Engineering, Ljubljana, Slovenia, dr. Goran Vizntin, University
of Ljubljana, Faculty on Natural Sciences and Engineering, Ljubljana, Slovenia, dr Drago Potoénik, University of Ljubljana, Faculty
on Matural Sciences and Engineering, Ljubljana, Slovenia, dr Milan Medved, University of Marnbor, Faculty of Energy, Manbor,
Slovenia, dr Zotan Despodov, FPTN, $tip, R. Macedonia, dr Dejan Mirakovski, FPTN, Stip, R. Macedonia, dr Zoran Panov, FPTN,
gtlp. R. Macedonia, dr Viadimir Malbagic, University of Banja Luka, Faculty of Mining Engineering, Prijedor, Republic of Smpska,
dr Valentin Nedeff, Faculty of Engineering, University of Baciu, Romania, dr Alexandru-Viorel Pele, University of Oradea, Faculty
of Management and Technelogical Engineening, Romania, dr Mikolae lias, University of Petrosani, Romania, dr Volodymir A.
Fedorinov, Donbass State Engineering Academy, Kramatorsk, Ukraine, dr Vikior Do Kovalov, Donbass State Engineering
Academy, Kramatorsk, Ukmaine, dr Rayeho Hanonov Technical University of Gabrove, Bulgana, dr Georgi E. Rashev, Technical
University of Gabrovo, Bulgaria, dr Malgorzata Malee, Institute of Mining Technology, KOMAG, Gliwice, Poland. dr Anna
Ostrega, AGH, University of Science and Technology, Krakow, dr Horst Gondek, YSB Technical University of Ostrava, Ostrava,
Czech Republic, dr Jir Fries, VSB Technical University of Ostrava, Ostrava, Czech Republic, dr Nediljka Gaurina Medimuree,
University of Zagreb, Croatia, dr Viatko Marugié, TU Osijek, Croatia, dr Dugan Polomcic, University of Belgrade, Faculty of
Mining and Geology, Serbia, dr Rade Tokalié, University of Belgrade, Faculty of Mining and Geology, Serbia, dr Nenad Banjac,
University of Belgrade, Faculty of Mining and Geology, Serbia, dr Nikola Lili¢, University of Belgrade, Faculty of Mining and
Geology, Serbia, dr Bozo Kolonja, University of Belgrade, Faculty of Mining and Geology, Serbia, dr Dinko KneZevic, University
of Belgrade, Faculty of Mining and Geology, Serbia, dr Predrag Lazi¢, University of Belgrade, Faculty of Mining and Geology,
Serbia, dr Predrag Jovancic, University of Belgrade, Faculty of Mining and Geology, Serbia, dr Viadimir Milisavljevic, University
of Belgrade, Faculty of Mining and Geology, Serbia, dr Aleksandar Cvjetié, University of Belgrade, Faculty of Mining and
Geology, Serbia, dr Dejan Stevanovié, University of Belgrade, Faculty of Mining and Geology, Serbia, dr Ivica Ristovic, University
of Belgrade, Faculty of Mining and Geology, Serbia, dr SneZana Pagalic, Institute of Muclear Sciences, Vinca, Belgrade, Serbia, dr
Milica Mar¢eta-Kaninski, Institute of Nuclear Sciences, Vinca, Belgrade, Serbia, dr Viadimir Nikolié, Institute of Nuclear Sciences,
Vinca, Belgrade, Serbia, dr Marija Stojmenovié, Institute of Nuclear Sciences, Vinca, Belgrade, Serbia, dr Milan Kragovic, Institute
for Technology of Muclear and other Mineral Raw Materials (ITNMS) Belgrade, Serbin, dr Gordana Vojkovid, Faculty of
Geography, Belgrade, Serbia, dr Zoran Nikié, Faculty of Forestry, Belgrade, Serbia, dr Gordana Stefanovié, Faculty of Mechanical
Engineering, Nis, Serbia, dr Nebojda Arsic, Faculty of Technical Sciences, Kosovska Mitrovica, Serbia, dr Srdan Jovié, Faculty of
Technical Sciences, Kosovska Mitrovica, Serbia, dr Dusko Minic, Faculty of Technical Sciences, Kosovska Mitrovica, Serbia, dr
Blagaje Nedeljkovié, Faculty of Technical Sciences, Kosovska Mitrovica, Serbia, dr Gordana Milentijevié, Faculty of Technical
Sciences, Kosovaka Mitrovica, Serbia, dr Nataga Elezovic, Faculty of Technical Sciences, Kosovska Mitrovica, Serbia.

ORGANIZING COMMITTEE:

dr. Ivica Ristovic, Belgrade, Serbia, president, dr. Gabriel Fedorko, Kogice, Slovakia, vice president, dr. Milivoj Vulic, Ljubljana,
Slovenia, viee president, dr, Vasilii Zotov, Moscow, Russia, vice president, dr. Zoran Despadov, Stip, Republic of Macedonia, vice
president, dr. Vieroslav Molnar, Kosice, Slovakia, dr. Dejan Mirakovski, Stip, Republic of Macedonia, dr. Aleksandar Cvjetic,
Belgrade, Serbia, Miroslay Ivkovie, TE-KO Kostolac, Kostolac, Serbia, , MSc Ivana Filipovic, Belgrade, Serbia, MSe Milena Lekic,
Belgrade, Serbia, Luka Cmogorac, Belgrade, Serbia, BSc Nadezda Petrovié, Lazarevac, Serbia



CONTENTS:

PLENARY SESSION

Noam Lior:
Sustainable Energy Development: The present (2017) Situation,
Recent Critical Changes, and Possible Future Paths ... 1

Myaskov A V., Gonchar A.A., Shmeley V.5.:
Activities to Conserve Biodiversity and Maintain Natural Ecosystems and the Criterial
Basis fOr their ASSESSIMEIL ..ot e et e et e s meas s sem s s ee e e st e e neesnseesennane 15

Predrag Dasié, Jovan Dadié, Bojan Crvenkovié:
Cloud-Based Video-Surveillance for Increasing Reliability and Security in Mining .............. 18

Vesna Karovié Mariéié, Branko Lekovié, Dusan Danilovié:
Sustainable Development in Oil Sector of the Republic of Serbia ..o.coooveecovnsiccsnienianinens 34

Branko Gluséevicé, Cedomir Beljic¢, Suzana Lutovac:
Exploitation of Small Deposits as a Part of Sustainable Development .........ccoooeivriivininn 43

Drago Potoénik, Ale Lamot, Janez RoSer, Milivoj Vulié:
Subsidence Monitoring Above Longwall "-80C" of Velenje Coal Mine
Using Various Surveyving Methods ... 50

Michal Cehlar, Zuzana Simkovi:
Necessary Aspects of Raw Material Policy as a Strategic Document Also From the View of
EUropean URNION ... iessss s s sssnssssassemssssessssssssssmssssesssssnssasnsrnions 30

WORKS SESSIONS

Zoran Despodov, Stojance Mijalkovski, Vancho Adjiski, Mitko Kostov:
Waste Management Plan Generated from Mining Activities in the Mine for Production of

Lead and Zinc "Toranica" - Kriva Palanka od
Stojance Mijalkovski, Zoran Despodov, Vancho Adjiski, Dimitar Stefanovski:

Plan for Waste Management in the Mine for Production of

Lead and Zine "ZIetovo" — PTOBISHED «ooveoceeeiciccsecss s s vas s sssnens 70
Dejan Mirakovski, Marija Hadzi-Nikolova, Nikolinka Doneva, Andrej Kepeski:

Miners Personal Noise Exposure in Metal and Non-Metal Mines in Macedonia ... 76
Gabriel Fedorko, Jozef Stolarik, Viadimir Malbagié, Ivica Ristovic:

Creation of Calculation and Simulation Model of a System Ropecon .......cocvcee R 81
Peter Michalik, Michal Hatala, DuSan Mital:

Intelligently Programming of the Grooves Production on the

External Cylindrical Surfaces for the Leadwell TS CNC Lathe .o 87

Vieroslav Molnér, Rébert YVarga:
Design Concept of the Drive for Variable Pipe Conveyor ... 92



6™ International Symposium

MINING AND ENVIRONMENTAL PROTECTION
21 - 24 June 2017, Vrdnik, Serbia

PLAN FOR WASTE MANAGEMENT IN THE MINE FOR PRODUCTION
OF LEAD AND ZINC "ZLETOVO" - PROBISHTIP

Stojance Mijalkovski', Zoran Despodov', Vancho Adjiski', Dimitar Stefanovski’
'Faculty of natural and technical sciences, Shtip, R, Macedonia, stojance.mijalkovski@ugd.edu.mk
*"Bulmak 2016" - Mine "Zletovo”, Probishiip, R. Macedonia

Abstract: With the sale of the wine for fead and zine "Zletovo™ to the new concessionaive, the Minisiry of economy
af the Government in R. Macedonia, called for the development of plan for waste management that will be
generated from the production and processing of lead - zinc ore for the period from 2016 to 2020,

In this paper will be presented the production capacity and planned activities for waste management, with special
emphasis on measures for waste management and reduction of harmful impacts of mining activities on the
environment,

Key words: Plan, Mine, Waste, Lead and zine, Hydro tailings

1. INTRODUCTION

The mine for production of lead and zine "Zletovo" is located in the northeastern part of Macedonia in
space between Kratovo and Zletovo in the western parts of the Osogovo mountain range.

Mine "Zletovo" started with active production back in 1928, After World War 11, the mine restarts again
with an initial annual production of 50.000 t. Over the years its production steadily grew, so in 1960
reached 260.000 t per year. Maximum output production is achieved in 1989 with 482.146 t ore.

Mine "Zletovo" operated continuously for about 60 years, followed by a period with a break of about 4
years due to a transtormation from social to private ownership.

In its chemical composition, the ore in mine “Zletovo™ is polymetallic with a high concentration of
minerals of lead and zine together with minerals of copper, silver, cadmium and other minerals and
elements that are economically viable for exploitation with existing technology. Flotation plant is build
for the process of separation of these metals in form of concentrate and the end product of this processing
are lead and zinc concentrates.

In 2006 the mine for lead and zine "Zletovo" was privatized by the company "Binani industry™ and they
registered company with name “Indo minerals and metals Probishtip-Zletovo Mine”.

The company "Indo minerals and metals Probishtip” from 24.09.2015 ceased the production, and from
19.11.2015 went bankrupt.

Government of Macedonia assign existing concession to company “BULMAK 20167- Probishtip and was
signed concession for exploitation of minerals in the area of Zletovo, Municipality of Probishtip and
Municipality of Kratovo.

The company “BULMAK 2016”-Probishtip based on the available raw materials, mining and geological
conditions, the available mechanization and techno-economic factors prepare a 5-year plan for production
and processing of lead and zinc ore, which is shown in Table 1.

Production of lead and zinc concentrates is accompanied by generating certain types of mining waste like
waste rock and flotation waste, Their expected values are shown in Table 1 [3].
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Table 1. Planned production of ores and concentraies for the period 201 6-2020

Yom pm:ir:lion Waste rock Cunct?ulmlc Ccnczclnltratc Flotation wiste
(v ( ) m’ (® (v t m’
2016 30.167 21.036 12.374 1.696 466 28.025 15.570
2017 179.527 20917 11.952 10.638 3.501 165.388 91.882
2018 233,522 29.762 15.292 12.129 6.002 215.391 119.662
2019 212,853 16.734 9.562 11.557 5.511 195.785 108,769
2020 248.212 17.212 9.835 13.967 4837 229408 127.449
TOTAL 904.281 105.661 | 59.015 49,987 20.317 833.997 463.332

2. STRUCTURE OF THE WASTE MANAGEMENT PLAN

The waste management plan should contain sufficient information for the obligations of Mine "Zletovo"
for dealing with mining waste according the Directive on Waste Management and the Law on Mineral
Resources. According to the low and the Guidelines for Waste Management [7] it has been determined
the structure of the waste management plan (Table 2):

Table 2. Structire of the waste management plan

Classification of installation

Review the criteria for classification of the installation for waste
from mineral resources

Categorization of waste

Geological characteristics of the mine

Basic (background) information about the mine

Nature of waste and the way of dealing with it

Geomechanical characteristics of the waste

Geochemical characteristics of waste

Auscultation of the drainage system

Building and managing the
installation of mining waste

Description of the facilities within the hvdro tailings

Assessment of risks to the
environment and human health

Destabilization of hydro tailings

Pollution of surface and underground water

Adr pollution

Pollution of land

Measures to prevent environmental
risks

Measures for water protection

Measures for air protection

Measures to protect the land

Measures to ensure stability of the hydro tailings

Measures to protect the environment in case of accidents

Administrative measures

Control and monitoring of
procedures

Monitoring during the construction and exploitation of hydro
tailings

Monitoring during remediation

Monitoring after closure

Plan in case of emergencies

Purpose of the emergency plan

Scope of the emergency plan

Objectives of the emergency plan

Alert in case of an incident from the installation of waste from
mineral resources

Level of alert and activities at the location of the tailings

Draft plan for closure, after-care and
monitoring

Selection of acceptable methods for closure remediation

Plan for remediation of the installation for waste from mineral
FEROUTCES
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3. NATURE OF WASTE (WASTE-ROCK) AND THE WAY OF DEALING WITHIT

For the categorization of waste we should have enough information about the nature of the waste as a
result of the activities of exploatation and processing, especially for: origin of waste that occurs as a result
of exploitation and processing of mineral resources, amount of waste, description of the system for
transportation of waste, description of chemical substances used in the treatment, classification of waste
in accordance with Commission Decision 2000/532/E0 taking into account the hazardous characteristics,
type of installation for waste handling and the disposal of waste in the installation.

Characteristic of all processes of excavation and processing of metallic mineral resources in order to
obtain useful minerals in this case of Mine "Zletovo" it is Pb and Zn concentrate, they produced two types
of waste: waste rock and flotation waste [3].

The rocky waste material in itself has no economic content of lead and zinc and is classified as waste
material generated in the process of exploitation of the mineral ore body. Excavated rocky waste material
in the mine "Zletovo" is hazardous waste, ie 01 01 01 waste, generated from mining of metal rich ore
minerals. The amount of generated mine waste material is estimated to annually amount of around 30.000
tiyr.

The tailings dam “Skrdovo™ of the mine "Zletovo" is in the locality Skrdovo in the valley of the river
Kiselica at a distance of 4,100 m from the flotation plant. For choosing this location is used the favorable
topographic nature of the ground to be able to deposit the mining waste for more than 24 years.
Construction of the tailings dam was done in two stages [6]. The first stage includes two barrier
embankment dams, first upstream dam and cut section to divert the river Kiselica into river Strmos, and
then build the initial (starting) dam with 10 m height, which serves as the basis of the downstream sand
dam. In the second stage of construction is carried out upgrading of downstream dam with sand from the
mining waste to the pm{'cctcd height which forms the accumulation space. The volume of the
accumulation is 600,000 m", and the dam length is 280 m,

The main parts of the hydro tailings include the following items: downstream dam with drainage system,
drainage collector with overflow outlets and upstream dam. In the additional facilities of the hydro
tailings are the following items: system for transport of mining waste, pumping station for recycle
technological water, cut section for narrowing the flow of river Kiselica.

The downstream dam as a major barrier dam started construction in the first phase in building the
foundation of the dam from clay with height of 10 m, width of 5 m and a downstream slope of 1:1.75 and
upstream slope of 1:1.5. Over this initial dam is done the upgrading of the downstream dam with sand
from the hydro-cyelones in the second phase of its construction. In the downstream dam are designed and
built two main drainages for acceptance of water, and also auxiliary drainage for acceptance of additional
water in the area of the sand dam. The measurement of the water level in the dam and the ground affected
by the dam, is made with piezometers.

For discharging the clarified water from the sedimentary lake is built drainage collector, in the first phase
of construction of the hydro tailings.

The upstream dam is barrier embankment dam for the upstream side of the tailing dam. The purpose of
the upstream dam is to divert the flow of river Kiselica and together with the downstream dam to form a
large accumulation space for disposal of flotation waste material,

Flotation waste material as mixture of solid and liquid phase with 18-20% solid phase, to the downstream
dam is deposed with combined transport system [2]. The transport system consists of gravitational and
pressure part. Most of the transportation system of the pulp is gravitationally through reinforced concrete
channels, while the pressure part is done with pumping station combined with system of plastic tubing.
The need for water in the flotating plant created the need for repeated reuse of the clarified water from the
hydro tailings "Skrdovo." For this purpose is installed a pumping station located on the shores of
sedimentary lake at the upstream side of the accumulation, Pump station with its capacity of 35 I/s
represent additional method for removing water from sedimentary lake which positively affects the
stability of the tailings dam and reduce the quantities of discharged water in the river basins, and also in
terms of preserving the environment.

The cut section of diverting the river Kiselica, is in form of open channel with depth of 20 m, which
represent new river bed for the river.
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Figure 1. Hyvdva railings “Zletova”

4. PREVENTION OF RISKS AND MEASURES OF PROTECTION

The environment is a complex system whose components are interconnected and dependent on each
other, so that changes in one part can cause changes in other parts, Therefore, the issue of protecting the
environment from harmful influences, can be resolved with an integral systematic approach.
In order to ensure maximum effectiveness of the proposed measures and to ensure their successful
implementation, it is necessary to integrate them into a comprehensive plan for control and environmental
management (ETS) in the zone of influence. The system of environmental management (ETS) is a
comprehensive tool that enables the management of the mine to meet the current and future problems in
the field of environment. Proper implementation of the ETS system results in many benefits.
Based on the results obtained by assessing risks in the construction phase of the tailings dam, there are
proposed measures for its reduction of negative environmental potential [1,4,5,8],
Measures to protect the environment are classified into several groups:

1. Measures of water protection

2. Measures for the protection of air
Measures to protect the land
Measures to ensure stability of the tailings dam
Measures to protect the environment in case of accidents
Administrative measures

Al

4.1. Measures of water protection

In the process of environmental protection, the biggest attention should be focused in reducing the
pollution of watercourses in which is discharged the water from the hydro tailings. The contemporary
practice, usually is carried out by recycling the large amount of water, where the input of fresh water is
reduced to a minimum and not more than 5%. Despite the return of water from the sedimentary lake it is
also recommended to return the drainage water in the system, For this purpose 15 formed auxiliary
reservoir, in which will be collected the drainage water and excess water from the collector, These waters
will again return to the main accumulation or if the quality meets would be returned directly to the
flotation plant process. Bearing in mind the toxic reagents used in the flotation process, in particular
NaCN, in order to protect waters from harmful effects of cyanide is necessary for proper processes
{measures) to control the concentration of cyanide in surface and underground water. Measures to protect
underground water include: coating the bottom of the tailings with an impermeable material such as clay,
setting up geomembranes for protection of underground water, etc,
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The plain terrain is characterized by the appearance of ponds in the surrounding land and it is a problem
for many tailings that are formed on alluvial terrains and terrains with a high level of underground water.
Formed ponds contributes to degradation and diminution the value of the land. Measures to prevent the
formation of ponds include: tailings dam to be isolated from the surrounding terrain, in the surroundings
of the tailings dam to be build reception channels, if the reception channels are not sufficient protection
then it is necessary 1o build drainage channels, ete.

4.2, Measures for the protection of air

Measures for the protection of air includes: spraying water on the crown and slope of the dam, control the
water level in the accumulation, spraying with certain suppressants, etc.

Technology to control fugitive dust that occurs as a result of aeolian erosion, can be grouped into three
basic groups: technology for reduction the speed of airflow, technology for isolation of potential sources
of fugitive dust and technology for surface stabilization.

Technology for reduction the speed of airflow can be: setting up a system of wind fences, raising
protective vegetation belt (high vegetation) and reclamation of inactive surfaces.

4.2.1. Technology for isolation of potential sources of fugitive dust

These technologies use some form of physical barrier that prevents the contact between the transport
medium (air power - wind) with potential mobile particles (dust particles from the slope and the crown of
the dam). This prevents the suspension of particles, or raising dust.

Technology for isolation of potential sources of fugitive dust can be: covering with earth materials,
covering with synthetic membranes {geo-membranes), cover with asphalt, asphalt-concrete, lean concrete,
covering with plastic sheeting, etc.

All of the above technologies basically have a lasting effect (with the exception of the plastic foil), but
their installation is costly and usually they require some maintenance.

4.2.2. Technology for surface stabilization

These technologies include the use of certain techniques to change the properties of the deposited material
in the surface layer, in order to reduce the mobility of the particles that would increase the resistance of
acolean erosion. Technology for surface stabilization can be: spraying with water (pure or with the
chemical additives), use of binders to create a surface crust, thermoplastic stabilization, cryogenic
encapsulation, surface fixation, etc. Spraying with water, and lately the use of binders to form a surface
crust 1s methods widely used for anti-erosive protection. From the chemical additives to create temporary
cover the most commonly used are: polyacrylamide, polybutadiene, physical stabilizers of soil —
geosynthetic and polyvinyl acetate co-politer,

4.3. Measures to protect the land

The measures to protect the land include: implementation of measures for water and air protection 1o
prevent an indirect contamination of land, measures to prevent spillage of flotation waste from the tailings
dam, technical and biological reclamation of land, etc.

4.4. Measures to ensure stability of the tailings dam

The measures to ensure stability of the tailings include: full attention of the projected parameters for the
tailings dam, proper dimensioning and attention of the geometry of the tailings dam, construction of the
tailings dam with the proposed projected material, maintaining the level of clarified water in the
sedimentary lake, greater beach length (the distance from the dam to the sedimentary lake), providing
permanent and professional supervision during the construction of the tailings dam, etc.

4.5. Measures to protect the environment in case of accidents

The measures to protect the environment in case of accidents include: acting according the emergency
instructions, opportunity to build temporary levees to protect some endangered settlements, examining the
quality and long-term monitoring of surface and underground water, ete,

4.6. Administrative measures

The administrative measures include: keeping accurate records, selecting the appropriate personnel and
providing training tor the personnel, documentation of all emergency cases, etc,
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5. CONCLUSION AND RECOMMENDATIONS

Based on the above stated data on the manner of disposal of waste material from exploatation and
processing of mineral resources in the mine “Zletovo™, we can conclude the following:

According to the dynamic plan for production of mine "Zletovo" for the period from 2016 to 2020,
for working with one flotation plant it was calculated that the level of the lake from the hydro
tailings will not exceed the level of the dam, from where can be concluded that it will not overflow
the flotation waste.

The method of exploitation, preparation and concentration of the ore as well as the disposal of waste
from excavation and processing of mineral resources in the mine “Zletovo™ do not contribute to the
generation of excessive air emissions, pollution of surface and underground water and land that can
have a negative impact on the environment and human health.

Joint disposal of excavated waste rock and flotation waste of the unique location meets the
requirements of VAT, the best available technology, and is beneficial in terms of reducing the
surface for disposal and storage of mining waste, ie not occupy a new surface for the disposal of
waste. This prevents degradation of the new areas, thereby reducing the negative environmental
impact. The waste rock which is deposited in hydro tailings provides improved physical and
technical characteristics, that enhance the stability of the hydro tailing.

The length of the dry beach, distance from dam to the water of the sediment lake is big which
directly affect the stability of hydro tailing.

The water level in the sediment lake and the downstream slope of the dam and also the installed
piezometric system indicate that there is no indications of any anomalous phenomena that could
threaten its stability.

Air pollution and contamination of surface and underground water is probable, but will not have a
significant impact if applying all provided measures of protection.
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