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Abstract
Nuisance for the people living in areas covered by the direct or indirect impact of the mining industry is an important social problem.
The development of the mining industry depends on high environmental requirements, in particular, it is closely related to the fulfill-
ment of obligations of safety for human health and life. Through consultation with the local society and targeted actions degraded land
can become attractive. In contrast, the lack of reclamation leads to the intensification of negative phenomena: erosion, surface mass
movements, changes in the ecosystem, eutrophication of water tanks.
Maintaining balance in the natural environment is the basic criterion for the proper functioning of industrial facilities. Mining activity
is a threat to the environment, including human health and life.
Use of the environment by mining is subject to adjustment to the legislation and carrying out mining activities in line with environ-
mental requirements.
Mining activities and nature protection can operate in a sustainable manner. Appropriate selection of methods for mineral exploita-
tion allows you to minimize the impact on the environment components. The positive impact of opencast mining is reflected in the
creation of new habitats of plants and animals in post-mining areas, in the creation of new recreation places, in diversifying the land-
scape thanks to the construction of water reservoirs. Lakes formed after use of natural aggregates overgrown vegetation reed, acting

convenient place to settle of the water birds.
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Introduction

In 1965 eminent Polish scientist Valery Goethel
introduced the term sozology, meaning the science
about the causes and consequences of the changes
taking place in nature due to human activities. Sozol-
ogy deals with complex changes in the natural envi-
ronment under the influence of technical progress. It
also indicates the ways to prevent or mitigate these
effects [Dziewanski 1993]. Primary energy carriers
are organic fossil fuels, nuclear fuel, geothermal and
unconventional sources. The fossil fuels include:
coal, lignite, oil and natural gas. Forecasts of world
mining of coal and lignite are promising. According
to the currently identified resources of its sufficiency
is estimated at 200 years, assuming a constant rate of
consumption. Highly developed countries gradually
bring to power a cleaner conventional fuels, e.g. nat-
ural gas, shale gas. Increasingly important role play
alternative sources of primary energy. Poland is a
leading coal producer and consumer of energy based
on this medium. The high share of coal and lignite in
domestic electricity production makes it implemented
economic development model should be compatible
with social acceptance.

The Impact of Mining on the Environment
The natural environment includes the external part
of the Earth's crust and soil cover, part of the atmo-

sphere, hydrosphere, fauna and flora. The environment
is transformed by human activity through economic,
industrial and human living. Mining activities cause
transformations in the environment, which are called
as mining damage. On the negative change in the most
vulnerable are the lithosphere and hydrosphere, and to
a smaller degree, atmosphere and biosphere [Kulczyc-
ka i in. 2015, Pietrzyk-Sokulska 2001]. According to
the geological and mining law [Czaplicka 2001] min-
ing damage includes damage to objects on the earth's
surface or underground and other damages caused by
mining works. In fact, these are different kinds of de-
formation of the earth's surface and damages to build-
ings and infrastructure in mining areas, or in close
proximity. The most common are: deformation of the
land surface, pouring depressive, pollution of rivers of
mine waters (especially salinity). The costs of remov-
ing the consequences of the damage are covered by
special legislation.

In Poland three methods of mineral extraction are
used:
* hole (sulfur and salt mining),
* pit (brown coal, minerals and rock materials common)
* underground (coal, copper ore, barite, zinc and lead).

Each of these methods has a negative impact on the
environment.

Mining affects on the elements of the environment
directly and indirectly. Direct impact is occupying of
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Fig. 1 The residue of the installation used in the sulfur mining in Basznia, Lubaczéw district (the Podkarpackie voivodship) [fot. M. Dral]

Fig. 1 Pozostato$¢ instalacji wykorzystywanej przy eksploatacji rud siarki [fot. M. Dral]

Fig. 2 Befchatow Lignite Mine . The view from the observation deck at Ztobnica [photo by S. Bazan]

Fig. 2 Kopalnia wegla brunatnego Belchatow. Widok z tarasu w Ztobnicy [fot. S. Bazan]

agricultural land, forests and recreational activities at
mines and landfills.

Indirect impact is broad influence of mining activ-
ities, including the geomechanical transformation, soil
degradation, water and atmosphere pollution.

Assessment of the impact of mining on the envi-
ronment should include information on the impact on
human, flora and fauna, air, water and soil in the land-
scape, material assets and cultural heritage [Barteczek
et al. 1993 Kowalska, Sobczyk, 2010 Sobczyk et al.
2014 Kowalska, Sobczyk 2014].

After the completion of the exploitation at the mine
is obliged to restoration of degraded land. The main
environmental problems of coal mining are deforma-
tions with the secondary effects (mining damage and
the impact of the rock mass to buildings, roads, infra-
structure, agricultural and forest lands), the discharge
of saline waters from the drainage of mining plants,
mining waste (fig. 3), lands requiring reclamation and
management, emissions of methane, emissions of dust
and gases. Coal mining discharges to surface waters
millions of tons of salt along with unused mines water.

At the same time in the coal mines generate millions
of tons of mining waste (fig. 4). Waste economically
used on the surface are used for leveling areas (recla-
mation and removal of mining damage), production of
construction materials, engineering and hydraulic en-
gineering works. Coal mines lead reclamation and re-
vitalization on the surface covering more than 80 hect-
ares of land degraded by industrial activity (fig. 5, 6).

The Study Public Opinion on the Post-Mining Rec-
lamation

The use of the environment by mining is subject to
adjustment to the legislation and carrying out mining
activities in line with environmental requirements. The
public discussion gives the opportunity to speak to peo-
ple affected the industrial nuisance, both the govern-
ment and the local community. In an efficient manner
conducive to optimal decisions take into account the
interests of all stakeholders. It can also be an excellent
example of a process of environmental education.

The public opinions about the harmful impact
of mining on the environment have been the subject
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Fig. 3 Eroded dump in Trzciana [photo by A. Kowalska]

Fig. 3 Zerodowana hatda w Trzcianie [fot. A. Kowalska]

Fig. 4 Settlement ponds. Mine “Boleslaw” [photo by A. Chybiorz]

Fig. 4 Stawy osadowe. Kopalnia “Boleslaw” [fot. A. Chybiorz]

of many studies, including scientists from the Polish
Academy of Sciences in Krakow, AGH University of
Science and Technology and the Central Mining Insti-
tute in Katowice.

Conflict areas, the existence of which is the result of
a conflict of interest of industry and the public, should
comply with safeguards for human health and biologi-
cal life. Residents of areas of ecological threats realize
that they are paying the price for the region's devel-
opment, and environmental damage are offset by the
benefits to the community (important role of mining in
the stabilization of the labor market).

Analysis of selection techniques of revitalization
of industrial areas in Tarnobrzeg, Miechow, Jastrzebie
Zdroj and Krakow pointed to an important aspect of
the social factor in the sustainable development of de-
graded areas [Sobczyk, Pawul 2010 Pawul, Sobczyk,
2010 Sobczyk, Pawul 2012]. In the opinion of local
communities on environmental nuisance of mining
problem of revitalization works is the inaccuracy of
solutions, e.g. negligence landscape context, the lo-
cation of objects without regard to the existing local

development plan, lack of consistency functional.
Equally important, if not the most important, is ignor-
ing and even disregard the opinion of inhabitants by
decision-makers.

It is rare that harmony all three aspects: natural, vi-
sual and functional. The implemented projects do not
meet the expectations of citizens and are not always
in line with market demand. Tourism and recreation
are the most desirable directions of reclamation in the
area devastated by the mining industry. The local pop-
ulation sees the future of the region in these two di-
rections, as well as the opportunity to relaxation and
the chance for finding seasonal work in the field of
services.

»Zakrzowek” — the area after finishing of the ex-
ploitation of limestone, is located in the southern part
of Krakow, near Vistula River and Twardowski's Rocks
(fig. 7, 8). The quarry after pouring constituted and
continues to be an attractive place to dive due to the
high water clarity of up to 15 meters. Currently, there is
a diving base "Diving Centre Kraken" — school diving
instructors.
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Fig. 5 Reclaimed northern escarpment dump of "Pochwacie" [photo by KWK ,,Zofiéwka”]

Fig. 5 Zrekultywowana potnocna strona skarpy zwatowiska "Pochwacie" [fot. KWK ,,Zofiowka”]

Fig. 6 Reclaimed escarpment dump of ,,Borynia-Jar” [photo by KWK ,,Borynia”]

Fig. 6 Zrekultywowana skarpa zwatowiska "Pochwacie" [fot. KWK ,,Borynia”]

For amateurs of extreme sports the climbing walls
were created (fig. 9). The land use has no negative im-
pact on the landscape of "Zakrzéwek".

In “Zakrzowek™ area several bicycle paths and jog-
ging tracks are functioning (trainings organized with
an instructor). Functions are several bicycle paths and
jogging tracks, which are organized training with an in-
structor (fig. 10, 11). When planning the rehabilitation
of "Zakrzéwek", please remember to keep as much of
the beautiful natural landscape of the area.

Prolonged lack of work of revitalization in the
area of (Podkarpacie) disappoint the expectations of
the inhabitants of the municipality Lubaczow (fig. 12)
[Sobezyk, Pawul 2013]. The development of tourism
on reclaimed mining areas is an opportunity to create
new jobs.

Causes of conflicts of mining activities and the Eu-
ropean ecological network Natura 2000 in Poland are
objects of interest for many years [Kowalska, Sobczyk
2011 Sobczyk, Kowalska 2013]. Difficult partnerships
surface mining and Natura 2000 causes exacerbations
of conflicts, so you should aim to rationalize the princi-

ples of cooperation miners and naturalists. Significant
error in designating Natura 2000 sites is the lack of
consultation with geologists and mining entrepreneurs.
Consequently, to obtain a decision about the possibil-
ities of exploitation of many fields is very difficult or
impossible.

Mining activities and nature protection can oper-
ate in a sustainable manner. Appropriate selection of
methods for mineral exploitation allows you to min-
imize the impact on the environment components.
The positive impact of opencast mining is reflected in
the creation of new habitats of plants and animals in
post-mining areas, in the creation of new recreation
places (fig. 13), in diversifying the landscape thanks
to the construction of water reservoirs. Lakes formed
after use of natural aggregates overgrown vegetation
reed, acting convenient place to settle of the water
birds (fig. 14, 15).

Conclusions
Mining areas often are adjacent to protected areas,
natural and valuable, arable land, or simply from the

140

Inzynieria Mineralna — STYCZEN — CZERWIEC <2017> JANUARY - JUNE — Journal of the Polish Mineral Engineering Society



Fig. 7 Aerial view of the quarry on the "Zakrzowek” [http://www.ccr.com.pl]

Fig. 7 Widok z lotu ptaka na dawny kamieniotom "Zakrzowek” [http://www.ccr.com.pl]

e N % 4%
Fig. 8 Limestone rocks in the lagoon "Zakrzéwek” [photo by M. Adamczyk]
Fig. 8 Skaty wapienne wynurzajace si¢ z zalewu "Zakrzowek” [fot. M. Adamczyk]

Fig. 9 Climbing wall as an example of the post-mining land use [photo by M. Adamczyk]
Fig. 9 Sciana wspinaczkowa jako przyktad wykorzystania terenu pogérniczego [fot. M. Adamczyk]
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Fig. 10 The bike path and jogging track in the "Zakrzowek” [photo by M. Adamczyk]

Fig. 10 Sciezka rowerowa i trasa biegowa przy zalewie "Zakrzowek” [fot. M. Adamczyk]

Fig. 11 Designation of a bicycle path [phoo by. M. Adamczyk]

Fig. 11 Sciezka rowerowa jako przyktad wykorzystania terenu pogorniczego [fot. M. Adamczyk]

Fig. 12 Areas of the sulfur ore mining that are not reclaimed. Basznia, Lubaczow district (the Podkarpackie voivodship) [photo by M. Dral]
Fig. 12 Nie zrekultywowane tereny po eksploatacji rud siarki [fot. M. Dral]
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Fig. 13 The recreation areas in post-mining limestone-pit in Trudolubovka village, Bakhchisaray region, Crimea [photo by M. Gizun]

Fig. 13 Tereny rekreacyjne po kopalni wapienia we wsi Trudolubovka, region Bakhchisaray, Krym [fot. M. Gizun]

Fig. 14 The ponds water generated in the process of reclamation of the northern part of the deposit Trzciana II, field B. The refuge of water birds [photo
by A. Kowalska]

Fig. 14 Stawy wodne utworzone w procesie rekultywacji poinocnej czgéci ztoza Trzciana 11, pole B. Siedlisko ptactwa wodnego [fot. A. Kowalska]
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Fig. 15 The habitat of ducks on the old gravel pit in Trzciana [photo by A. Kowalska]

Fig. 15 Siedlisko kaczek na starej zwirowni w Trzcianie [for. A. Kowalska]
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housing estates. By this fact are areas of conflicts [Sob-
czyk, Kowalska 2015].

The environment is subject to unfavorable chang-
es in the mining districts. Therefore, you must create a
protective zone around the mining facilities in order to
prevent the negative consequences of their impact on
the environment, and consequently, on the health and
lives of people. Most of the respondents underlines the
paramount importance of the human factor as the ob-
ject of most sentient effects of mining activity. Deter-

mination of the degree of nuisance industrial facilities
is an indispensable step to identify the real environ-
mental risk. Understanding the views of the public on
environmental nuisance mining sector will develop a
proper environmental policy in the region.
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Przyktady rekultywacji terendw pogorniczych w opinii spoteczeristwa
Ucigzliwos¢ dla ludnosci zamieszkujgcej tereny objete bezposrednim lub posrednim oddzialywaniem przemystu gorniczego jest waz-
nym problemem spolecznym. Rozwdj gornictwa zalezy od spelnienia wysokich wymaga# srodowiskowych, w szczegélnosci wystepuje
w Scistym zwigzku ze spetnieniem zobowigzan zachowania bezpieczenistwa dla zdrowia i Zycia ludzi. Dzigki konsultacjom z lokal-
nym spoleczefistwem i ukierunkowanym dziataniom zdegradowany teren moze stac si¢ atrakcyjny. Natomiast brak rekultywacji pro-
wadzi do nasilenia zjawisk negatywnych: erozji, powierzchniowych ruchéw masowych, zmian w ekosystemie, eutrofizacji zbiornikéw
wodnych.
Utrzymanie réwnowagi w srodowisku przyrodniczym jest podstawowym kryterium wlasciwego funkcjonowania obiektow przemy-
stowych. Dzialalnos¢ gérnicza stanowi zagrozenie dla srodowiska naturalnego, w tym dla zdrowia i Zycia czlowieka. Korzystanie ze
Srodowiska przez gornictwo jest uwarunkowane dostosowaniem do przepisow prawnych oraz prowadzeniem dziatalnosci wydobyw-
czej zgodnie z wymaganiami Srodowiskowymi.
Dzialalno$¢ gérnicza i ochrona przyrody mogq funkcjonowaé w sposéb zréwnowazony. Rezultaty badan pozwalajg na odpowiedni
dobor metod eksploatacji kopalin, pozwalajgcych na zminimalizowanie wplywu na komponenty srodowiska. Pozytywne oddzialy-
wanie gornictwa odkrywkowego odzwierciedla si¢ w powstawaniu nowych siedlisk roslin i zwierzgt na terenach poeksploatacyjnych,
tworzeniu nowych miejsc wypoczynku, urozmaicaniu krajobrazu dzigki budowie zbiornikéw wodnych. Akweny powstate po eksplo-
atacji kruszywa naturalnego zarastajg roslinnoscig szuwarowg, stanowigc dogodne miejsca osiedlania si¢ ptactwa wodnego. Dzigki
konsultacjom z lokalnym spoleczeristwem i ukierunkowanym dziataniom zdegradowany teren moze stac sig atrakcyjny. Natomiast
brak rekultywacji prowadzi do nasilenia zjawisk negatywnych: erozji, powierzchniowych ruchéw masowych, zmian w ekosystemie,
eutrofizacji zbiornikéw wodnych.

Stowa kluczowe: gornictwo, tereny pogérnicze, ochrona srodowiska, ochrona przyrody
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