2" INTERNATIONAL CONGRESS

Yo 8Ty
UNIVERSITY = h«‘_. FACULTY OF

OF €2ST | { | TECHNOLOGY
SARAJEVO '7~ "y ZVORNIK
LY

—~ ——— p—

‘P OCEEDINGS

," “#—‘*fr—*ll,»':‘a,

2" INTGRNATIONAL CONGRGSS

ENGIN JEF 5, ECOLOGY AND MATERIALS
IHE P «.T_J._' ESSING
INDUSTRY

| M€DUNA.RODNI KONGRES
INZEN l ), EKOLOGUA | MATERIJAL
Fﬂ.'iwl.,.F_..I O H\. JUSTRILI

BOSNIA AND HERZEGDYIN

FACULTY OF TECHNOLOGY ZVORNIK
TEHNOLOSKI FAKULTET ZVORNIK




PUBLISHERTZIDAVACL:
TEHNOLOSKI FAEULTET ZVORNIEL
Karakaj bb, 75400 Zvomik

Republika Srpska. BiH

Telafon- +387 55 261-072

Fax- +387 56 250-190

E-mail: sekretar tfrvirpaleol net

Web:  www tzv.arg

FOR PUBLISHER/ZA IZIDAVA CA-
Prof. dr Milowvan Jefanovic, dean’dekan

ORGANTZIING COMMITTEE ORGANITACTONT ODBOR.:

Profdr Milovan Jotanovic, president; Aleksandar Dodic, secretary; Profdr Miemir Pavlovic: Profdr Radeslav Grujic;
Profdr Dragan Teskovic: Profdr Dragica Lazic; Profdr Miladin Gligoric. Profdr Branko Pukic; Profdr Dusan
Stanojevic: Prof dr Mitar Perusic Prof dr Branko Pejovic; Prof dr Vaso Novakovic; Assistant prof. Pero Dugic; Assistant
prof. Milorad Tomic, Assistant prof Gomno Tadic, Assistant prof Viadan Micic; Slavke Smiljanic dipl ens.; Cragana
Keselj dipleng.; Dragan Vujadinovic dipl eng.

SCIENTIFIC AND PROCEAMME COMMITTEENAUCNI I PROGEAMSET ODBOR:

Prof. dr Teder Vasiljevic, Amstralia; Dr Jozefita Marku, Albania; Prof dr Marc Van Acker, Belgium; Prof. dr Milovan
Jotanovic, Bosnia and Herzesovina; Prof dr Miomir Pavlovic, Besmia and Herzegovina: Prof dr Miladin Glizoric,
Bosnia and Herzegovina: Prof dr Jovan Bukovic, Bosnia and Herzegovina; Prof. dr Radeslav Grujic. Bosnia and
Herzegovina. Akademik Dragoljub Mifjanic, Bosnia and Herzegovima;, Prof dr Stevan Trbojevic, Bosnia and
Herzegovina: Prof dr Jove Mandic, Bosnia and Herzegovina; Mr Vinko Bopdan, Bommia and Herzesovina; Prof dr
Ivan Erastev, Bulgaria; Prof dr KEemal Delijic, Montenegro; Dr ing. Srecko Stopic, Germany; Prof dr Tvan Esth,
Croatia; Prof. dr Svetomir Hads Jordanov, Macedonia; Prof. dr Andrzej Eowal Poland: Dr Ingrid Milessv, Slovenia;
Prof dr Milan Antomijevic, Serbia; Dr Wadezda Talijan, Serbia; Prof dr BoZidar Staric, Serbia; Prof dr Branke
Bugarzki, Serbia; Prof dr Bozo Dalmacija. Serbia.

Prof. dr Miomir Pavlevic
Alsksandar Dosi¢, dipl. int.
Dragana Keselj, dipl inz.

ARFAQBLAST:
ENGINEERING, ECOLOGY AND MATERIALS IV THE PROCESSING INDUSTREY INZENJERSTVO, MATERIJALT T
EEOLOGI U PROCESNOJ INDUSTRIT

PUELISHEDV-ODINA IZDANTA: 2011,

COMPUTER FROCESSINGROMPIUTERSEA OBRADA:
Diragan Vajadinovic, Aleksandar Dogic

PRINT/STAMPA: Eurografika Zvornik
CIRCULATION/TIRAZ: 300 copiesprimjeraka
ISEN 973-20055.81-01-5



IT Intermational Congress “Engimeering, Ecology and Materials m the Processing Indusmy™
IT Medunarodni Kengres “Inienjersive, ekolegiia | mareriiali u procesney indusorifi™

u E-219

NEGATIVE INFLUENCES ON THE LIVING ENVIRONMENT FROM THE MINEEAL
EAW MATERTALS EXPLOITATION

'Orce Spasovski, 'Trajee Mitew, “Mile Tliev
"_F'.:rc'u{z}-' of Namural and Technical Science, GoceDelesy University, GocseDeleev 80 MIZ-2000,
‘Tondach Macedenia DOO — Finica
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Abstract

The miming activities are indicating large number of negarive gffects on the [hving environment.
The nature of theze negative effects depend: from the mineral raw material that is exploited. and
her further processing. The coal, salt, poly-metals jcolored and nobls) mines, and nuclear raw
materials are the main polluters. The exploitation of building stone, architectonic stone, send
and grit stone although wider developed and numerous, iz lesz significant from the chemical
point af pollution.

Like the surface diggings, the undsrground digeings are under the sea surface, and very gften
big sewage capacities ave needed to enable progress in the mining process.

The influence that miming activitizs have on the living emvironment is appearing almost in every
phaze of the mining cycle, from the preparvation of the locality, frongh digging, separation and
processing the ore.

Miming water are usually high mineralized, and are having low pH valus (to 31, high contents of
hemvy metals like plumbum, zinc, cuprum, manganess, cadminum, cobali, nickel, aluminum and
sulfatez. When water that leaks on the surface or underground,. and in the zame fime expose the
ore thar containz sulfides, comes in contact with the air, sulfide acid iz creating in the water,
what iz _familiar as the nahural process of creating mineral water (acetic water). The miming
water poliuted with heavy metals iz endamgering water resources, ground, people, building
mfrastructure that are near pelluted ssnvironment. In this paper it will be shown, how the mimng
activity influence the water, airv, emvironment and the appearance af noize.

Eey words: Miming activity, Iiving emvironment, pollution, water, air, groumd. heavy metals,
Raise.

Introduction

The mfluence that the ore activifies have on the environment, 15 showing m almest all of the
phases of the ore evole, from the preparation of the locality, trough the digging, separation and
ore processing, to evacuation of the water that 15 taken, with aim supplyng the mane with water,
separation and drainage of the water from the bvdro acoumulahon

The pollution of the Iiving emironment, that 15 consequence of the mimng actiaties, meludes
polluton of the ac1d puming water, beavy metals, and chemmeal reagents from the process of the
manufactunng, suspended matenals and separated water from the bydro unavaling.

/ith the termmnaton of the are actrntes, the problem of the polluton does not stop; instead, it
can last vears after the mume closing. The problems with the abandoned munes happens after
certain time from the closmg of the mine and pumping the water from the mine. Underground
water, which level wath the pumping 1= relatively decreaszed, 15 starting to accomphish the onzinal
level Then the water 15 overwhelmming the mune and overflows trough honzontal mimng spaces
m the mver valleys and m to the nvers. The mumng industv has sigmficant role m the
assemblage of the human activihies, which influence negatively of the natural eco-systems. It 15 a
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fact that this kind of nfluence 15 more obiious m the phase of preparation and manufactunng of
the mumeral raw matenals, than 1n the phase of their obtaining. The mfluence of the exploitahon
of the mineral matenals by the rule 15 exceedmg the limits of the space m which the mmnes are,
provoking changes m thewr closer and distant swrounding. Bad imnfluences are different according
their infen=ity and space desolahion, aerap of the influence and the duwrahon.

The result of these harmful mfluences 15 usually degradation of the total eco system trough
polluhon and degradation of the field. water and amr.

The harmful mfluences of the mine exploitahon of the environment, depending from the media
on which they have mmfluence, gpenerzlly can be classified 1 the following way: Influence on the
water, that can be expressed trough change of the regime of the wndersround and swface water,
as well 1o the zone of mumng actrity, what results with dramage of some of the spnngs and
wells that are used for water supplving with dnoking water, decreasing the ferility of the soal
and descending of the field with posability of migraton of some harmfal components, and also
pollution of the swrounding underground and surface water flows.

Influence on the water

Generally, the influence of the muning activities on the underground and surface water surfaces 1s
shown trough followimng aspects: change of thewr natural rezime, m fact, mereasmg or decreasing
of the water flow, change of the dwrection of the circuit lanes efc., change of the quality of the
water-physical and chemical pollution of the water flows.

In the phase of exploitation the earher accomplished natural drammage system can be disordered,
and 1t can reflect very much 1n the mumng spaces and thear storoundings.

In the process of excavation of the muneral raw matenal trough swrface or underground
exploitahon comes to creating big open spaces and exposihon of some eazly reachve minerals.
Addihonzlly freshly opensd surfaces are very hable on erosion, what as the result on wiach
comes to sizmficant increasing of the concentration of the hard parhicles, hke sediments m the
mimng water.

This and spmlar appearances have doect mfluence of the water quahty mn the recipient water
flows and the Inng things m them mmhatng processes hike reduchion of the oxygen in the water,
decreasing 1ts transparency and blockmg the basic processes of exchange of matters in the water
eco-systermn. Usually it results wath total destruction of the water ving world and promotion of
new ammal species umisual for the mentioned areas. Usually that results wath total destuction of
the water lnning world and promotion of new umisual for that area amimal species.

A= a result of the contacts wath easy reachve minerals, hke mulfides. 1t comes to meoreasing of the
water acid, and with that intensifying the processes of mobihzation of metal 10ns and ncreasing
of the metal concentration 1n the water.

Considening the comnnectivity of water flows and large mobibty of this contaminates, frough the
recipient water flows, the pollubions are reaching larger spaces that sipmficantly exceed the
borders of muning areas.

Additonally, ouneralogical and chemical content of the dug minerals 15 to exist the potenthahity
from appearance of acidity or other chemical contamunation of the water, ike umigue transport
medium that appears m the zone of the miming actmities.

Which i the influence of mining water and activities on the guality of living”

The mming water polluted with heavy metals 15 endangenng water resources, the earth, people
and buldings that are m the near swroundmmg of the jeoparded area. Most sigmficant problems
caused from this type of polluhon and are directly connected to the quality of the hife/health and
securty 1s:

* danger of the health connected with the presence of the tocae metals 1n the water,
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* danger of the health which 15 result of the undone rehabilitation of the ouming localihes,
and comnected with mhalng and swallowing dot camed by the wind from puning
locahty that 15 conmisted of cadmoum, plhombum, mercary, arsemic, animony, silver, ete.,

* gsthenical polluhon of the water flows connected to the change of the color, and provoked
from entenng of hydroxide sols 1n the won, cuprum, aliminum or arsemic, destroving the
achve hfe and enabhing the use of this water flows for water supplying and recreation.

*# eondangermng the health provoked from aceidents with big proporhons, hke consequence
of the leak of large amount of durty munmng water,

* danper provoked from the usage of these polluted water and soal for agneultural
purposes,

s provoking faster comrosion of the equpment, building and concrete constructions.

How today the problem of the pollution with mining water and mining activities iz seen
in the environment?

The acid muming water 15 representing one of the most senous threats of the emvironment, but
unforhmately they are treated hke this very rarely. The prachice mn the South-Eastern Ewrope
shows that special attention 15 dedicated to the water that 15 the product of the technological
process of the separaion from the muneral raw matenals and polluted water from the mune
remains. Some knowledgze for the potential acidity and toxic of this water exists, but the practice
and the hterature shows that the neutrahzahion of this water 15 used from the aspect of secunty of

the workers m the mines, or the usage of the water for further usage. The effects of the flowing
water of the eco-systems are not surveved. It 15 an assumption that 1n Ewrope there are 10000

active, closed or abandoned mines from which 5 to 10billion of m’ of polluted mining water are
leakmg.

Dimenzions and problems

Macedoma 15 reach with puneral raw matenals and has large amount of sipmficant locahons.
Most sipmficant are the locabhes of plumbum zne, cuprum and nickel. The localibes of non
metal puneral raw matenals are also outspreaded, but the raw matenal itself 15 charactenzed with
large pureness. The complex pohincal situahon and the negatve workimg have g influence on
the nmming process, which 1= put 1 very difficult situaton Bad manamng and the lack of
ecologmcal awareness have put sigmficant ecological problems. The achve and abandoned mines
are a potental danger for the environment and the health of the population, and also on the
quality of life in those areas.

The dumpmg ground m Veles, where 830000 tons of heavy metal waste lavs, bas camsed
polluhon of the undersround and surface water and the seil wath heavy metals, sulfur acd and
other polluters. The polluhon from the leaking of the water from the hydro-slag mn Probiship
directly m Eisehcka nver (picture 1), Zletovzka rver [6-7], Bregalmea and Vardar can be seen
with bare eve. It 15 the same case with the water from Bucim[3] m Topolmckanver, Madenzka
nver and Lakawica (picture 2), flowmg water from 5asa i Eammicka nver [E-9)(mcture 3).

Puthing the dangerous waste mn the vard of Topilmea i Veles, the contact of the acid muning
water with the rocks that are consisted from sulfide minerals and heavy metals are enfening mto
the underground and surface water and are provokmg so1l contamumation.
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Picrure 1: Drainage of Kiselicka river under the new flotation hydro-slag Ozren

Picture 2: The look of Topolnickarnver under hydro-slag and digging slag Bucim
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Picture 3: Mining water from Saza mine are directly flowing into Kamenickariver.

The influence on the air
With the pollution of the awr with floating fractions of muneral dut (solid particles), different
dangerous flmds (SOx. NOx, CO) together with orgamic components. methane and other
dangerous matenals including radionuchde. With changes of the microclimate and creating of
zones with specific microchmate, different from the swrounding area etc With the noise as a
special factor of pollution of the lving atmosphere, from psycholozical and physical aspect.

The influence on the soil
With the change of the mucro relief and the orography of the field. as result of what the landscape
and the esthetical values are changing. of the zone embraced with the puming activities.
Destruction of the stability of the natural orographic structures, as well as on the objects buld on
the land, as a result of the influence of the seismic effects from the operztion of detonating
mmfluences on the soil, water and awr that are the basic camers of the enfire iving world, are
directly leading to changes and damages of byogenocenological cover in total Actually it comes
to degradation of the living and vegetable world. created from the nature. and the one created
from the man.
Violating the stability of the natural orographic structures. and the objects buwld m the land. as a
result of the action of the seismic effects, from the operations of blasting. the influences on the
earth, water and air that are the basic camiers of the whole Ining world. are leading directly to
changes and damages on the biogenocenological cover mn total. Actually. it comes to degradation
of the living and floral world, the one created by the nature and one created by man.
We must add the sociological changes and mnfluences here.
Like we have mentioned before. the mfluence of the mineral raw matenals digging. by swrface or
underground exploitation. 15 shown generally trough taking the agncultwral land. change of
pedologocal and geological content and change of the micro-landscape and orography of the
field.
Digaing the zround with strong mtensity, with aim to come to the useful mineral component
results with dizlocation of enormous land spaces. The dislocation itzelf results wath sigmficant
temporary and permanent changes of the landscape charactenstics in these zones. These nuning
activities (which results wath the change of the natwal mucro-landscape) are regulating the
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creation of new arifimal landscape forms, which are wsually very different from the natural
shapes.
These newly created shapes because of thew difference with the natural shapes have direct
mfluence on the pwerochmate condibons. Also the new orography 13 condihoming the
development of the new eco-system, which will be different from the swrounding eco-systems,
and even total opposite of them.
From the same mmportance are the esthetical charactensthes of the newly created forms,
especially m the cases when with the munming achvities there are whole remions taken, wnth
spectal natural and landscape values (national parks, the swroundings of the wbane zones ete).
(slobally, the changes of the landscape have mumlbhfinchonal and multidimen=ional imfluence of
the embraced spaces and thewr suwrroundings.
Sometimes, the ore rocks iself are consishng some concentranons of certain damage zasses or
element=_like: methane radon, and some radicactive elements.
Uszually these concenfrations are very small and the amounts that are emmtted m the shape of
mineral dust or gasses dunng onming operanions are small, but anyway additionally mnerease the
awr polluhon.
Long-term exposure on thewr activity presents form of n=k for appearance of resprratory diseases
of the people and ammals that are exposed, problems mn the mamfenance of the equpment,
destruction the comfort and the secunty of the personal etc.

Noize

Under noise we understand every unwanted or unpleasant sound. The sound with high mtensity,
mdependent of can it be registered by sensed organs of the people or ammals, can mfluence
It influenced first on the central nerve system. Than trough it 1t influence to the other organs
(including the heart and blood vessels, endocnne glades etc ).

The noise hke factor of negative mfluence on the hiving and working atmosphere with different
mtensity 15 a leading appearance almost m every technological operation m the muimng mmdustry.
Because of that, and the fact that larger number of the muming operations 15 located near wbane
commumities, lately greater attennon 15 dedicated to this problem, where big amount of
technologzes and techmaues are accepted for thew reduchon for acceptable level.

Conclusion

MMimng water are usually lughly minerahzed. and have low pH value (to 3), lugh confents of
won, cuprum, zme, almmimum and sulfates. The polluhon of the hving environment which 15 a
consequence of the mumng achvibes embracing the pollufion with amd muning water, heavy
metals, chemmeal reactants from the manufactunng process, suspended matenals and separated
water from the hyvdro dumps.

The mfiuence of the oumng achvites on the underground and swiace water, 15 shown trough
chanze of thewr natural regume, m fact trough mmereasing or decreasing the flow of water, change
of the duection of the goal paths etc., change of the water quality, physical and chemmcal
polluton of the watercourses.

The mfluence of the dizgmng out the muneral raw matenals by surface or underground
exploitation on the land 15 shown generally trough taking over the agrnieulturzl areas, change of
the pedologcal and geolomical content, and change of the mucro landscape and orography of the
field. The noise hke factor of negative mfluence on the lming and workmg ahnuﬂpl:uare with
different intensity 15 a leading appearance almost m every technological operation i the puming
mdustry.
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