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ABSTRACT 
 

The project led by the researchers and students of the University of Zielona Góra consisted of two 

essential stages: valorization stage of the natural environment in the mine area and the activities aiming to 
create the attractive educational offer based on the obtained results.  

The multicriteria valorization was based on chosen, representative species of flora and the individuals of 

fauna, as well as the biological, physical and chemical assessment of the surface water in the extraction 
reservoirs. 

The main part of elaborated  educational offer is the natural-educational trail.  The offer is directed to the 

recipients of all age groups. It presents the rehabilitation process of the post-mining area in the order „before, 

during, and after‟ the exploitation, emphasizing the balanced activity of a human in relation to the landscape, 
introducing the mine area physiography in the postglacial region. The biodiversity of the examined area was 

analyzed both in the mine and around. 

The prepared interpretation boards draw attention to the low level of the environmental invasion during the 
aggregate mining which results in the relative preservation of the environmental balance. The prepared trail 

will create the possibility to use the area as „the green school‟. It enables to prepare the additional didactic 

offer in the form of the model programme of the terrain classes. Additionally, such a landscaped site is 
attractive for tourism and recreation. Besides the mentioned aspects, the aim of the project was to show the 

the potential benefits for environmental, i.a. the conservation way of the natural monuments of special value 

such as the tree avenue, isolated trees or the representative ecosystem.   

 
1. INTRODUCTION 

 Biodiversity means the number, or abundance of different species living within a particular 

region. In practice this term suggests sustaining the diversity of species in each ecosystem as we plan 

human activities that affect the use of the land and natural resources. Living organisms in an 

ecosystem are part of the web of life, including humans. Each species of vegetation and each 

creature has a place on the Earth and plays a vital role in the circle of life. The term “biodiversity” is 

still rather new to the general public. As a keyword in the field of nature conservation, biodiversity 

describes the variety of ecosystems and the species within them, as well as the genetic diversity 

within a species [Larsson 2001, Gaston 2000]. 

Thanks to the great variety of landscapes and natural unfertilized soils, quarries present ideal 

locations to preserve and promote biodiversity. For HeidelbergCement, securing its mining activities 

also means promoting species diversity at all the company‟s quarries. 

At first glance, many people think that quarries and aggregate pits exploited by mining companies 

have only a destructive impact on nature and hold no value for the preservation of biodiversity (large 

empty areas) [Goudie 2006]. It is hard not to agree with the general opinion that quarrying interferes 

with the natural environment, but quarries also represent ideal places for biodiversity to develop. For 

a long time, the mining industry did not do enough to improve its role in preserving nature and it is 

one of the main reasons why this branch of industry was in conflict with the society and nature 

conservation organizations.  In recent years protection and promotion of biodiversity have been the 

priorities of action to protect the environment on the Earth [James et al 2001] therefore, the mining 

industry must take comprehensive measures in this field. Numerous studies indicate that quarries 

provide a last refuge for rare animal and plant species. It turns out that areas of mines seen as 

“degraded lands” and related terms cover a wide variety of socio-ecological settings and that a 

standardized terminology is clearly needed. These areas may support biodiversity levels similar to or 

even above those of surrounding managed landscapes. However, degraded lands generally support 

less biodiversity than natural areas. Some principles to harness the degraded lands for the 

conservation of biodiversity have already been developed. If applied, degraded areas may provide 

opportunities to extend nature conservation strategies on a broader spatial scale, and they may serve 

as a buffer between protected areas and intensively used land [Plieninger et al 2011]. Biodiversity 

surveys in quarries need to be carried out regularly at each step of the mining lifecycle, i.e. before, 

during and after the exploitation. The importance of the protect of biodiversity should be widely 
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publicized among both workers of quarries, and externally among the local community, students, so 

as to understand better the effectiveness of the conservation of natural environment [Foster 2014]. 

Starting with this assumption, we hope that our research will contribute to the knowledge of the 

biodiversity of the test mining and knowledge on this subject will be widespread. 
 
2. OBJECTIVES 

The research project consisted of two phases, in which the main objectives were defined. The 

goals of the first phase were: valorization of the natural environment in the mine by:  

• physico-chemical analysis of water.  

• biological assessment of surface water quality,  

• assessment of the flora and fauna, 

• assembly of photographic documentation, maps, 

• development of results.  

The goals of the second phase were: the creation of the attractive educational offer, based on the 

previously obtained results, including:  

• demarcation of the route of the nature educational trail on the study area,  

• the development of illustrative interpretation boards,  

• preparation of the information folder (analogous and digital),  

• proposal of the trail infrastructure,  

• proposal of the fieldwork alternative scenarios. 

The additional goals of the project is to identify potential environmental benefits, the indication 

of the direction of conservation in relation to specific natural objects, bringing knowledge of the 

representative ecosystem located in this area, highlighting the achievements of the ancient 

inhabitants in the creation of rural greenery, the cooperation with local authorities, schools, 

organizations and the local community in this area. 

 
3. STUDY AREA 

The mine studied area is located in the Lower Bóbr Valley. The Bóbr River in the region of 

Nowogród Bobrzański is a medium-sized lowland river with deeply incised riverbed and flood plain 

terraces in the tideland area. Nowogród Bobrzański is located in Western Poland (Fig. 1, Annex 1). 

The specific geomorphology of commune of  Nowogród Bobrzański is the result of the North-Polish 

(Vistulian) Glaciation, as well as following processes associated with erosion and accumulation 

activity of rivers. Bóbr as the natural river forms meanders and oxbow lakes. The accumulation and 

erosion of the river activity lasted for nearly 12 thousand years. Initially river covered the entire 

valley. A gradual process of making the bottom shallow have occurred for thousand years. The river 

meandered more - repeatedly changed their main course, limited moraine hills. Erosion and 

accumulation occurring simultaneously resulted in the systematic filling the river valley layers with 

sand and gravel. Today sedimentary river sediments reach levels of up to 30 m deep.Hydrological 

relations changed in the late nineteenth and early twentieth centuries, when there was an intense 

economic development. There was an excessive exploitation of forest in the Sudety land during this 

period. The intensive deforestation reduced dramatically the natural retention of the mountainous 

areas, increased the erosion of these areas and frequency of flooding. The Bóbr River, which has the 

special nature of the mountain river, even in the lowlands, began to threaten the navigable Odra 

River, both the flood waves and pollution factions rocked the bottom of the river. The numerous 

reservoirs and hydropower plants on the Bóbr River began to be built at the beginning of the 

twentieth century. Consequently, many kilometers of levees were built on the studied area in the 

years 1933-1936. The damming weir was established near the village Zeschu (today Cieszów). That 

weir directed the water to the newly constructed irrigation canal (now called the Dychowski Canal). 

At the same time about 30 hectares of forest were removed near Naumburg (today Nowogród 

Bobrzański). The locally quarried gravel and sand were used for the building of the levees. The 

regular sand aggregate extraction started in 1963.Until that year the Bóbr River formed the 

hydrography of the quarry area and the local system of drainage ditches, drainage roles, meadows 

and pastures of IV-VI bonitation class and forest lands. In the early period of the function of the 
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mine, the sand was mined nearby the flood embankment. Successively the mining was carried in the 

East (about 500 m), and then in a northern direction (about 1000 m).  

The extraction area Turów is situated to the North of the old extraction area Nowogród 

Bobrzański and has a total area of approximately 26.7 ha (Fig. 2, Annex 1). The extraction started in 

2010 and the current permission will last until 2035. The exploitation is carried by an opencast 

process from the bottom of the water surface with the help of excavators, floating pontoons, and 

fixed belt conveyors. Tanks are created artificially, significantly enriching the hydrography of the 

area. Map 1 (Annex 1) shows the location of the area of research and  tanks during and after 

exploitation (marked by the letters A, B, C, D).  

There are three Natura 2000 areas: the Mopkowy tunnel near Krzystkowice, the Lower Bóbr  

Valley, the Nowogrodzkie Przygiełkowisko in the commune of Nowogród Bobrzański.  

The Mopkowy tunnel near Krzystkowice PLH080024 Natura 2000 is situated in the distance of ca. 

1,5 km from the extraction site in Turów. This is the underground drainage channel from the former 

factory, with the mouth of the river Bóbr. The area on the surface that included the object's 

surroundings is a reservoir of food for bats in autumn and spring. The Mopkowy tunnel is the 

largest, known in Poland, wintering place for Barbastelle Bats Barbastella barbastellus. 

The Lower Bóbr Valley PLH080068 Natura 2000 is situated in the distance of ca. 2 km from the 

extraction site in Turów. This area is of great importance for the preservation of continuity of the 

ecological corridor of the Bóbr River Valley, along with a number of well preserved Ficario-

Ulmetum minoris fores  (approx. 7% of the surface) and Galio-Carpinetum betuli  (4%). There have 

been a total of 15 types of habitats  on Annex I of Council directive 92/43/EEC. There are also 

important habitas of Ophiogomphus cecilia,  Lucanus cervus as well as Castor fiber (European 

beaver). The area is of great importance for the protection of the fish Sabanejewia aurata. 

The Nowogrodzkie Przygiełkowisko PLH080054 Natura 2000 is situated in the distance of ca. 2,5 

km from the extraction site in Turów. The area includes tiled moor with the ongoing process of plant 

succession. There is no open water surface and the central part of the facility is occupied by reed, in 

some years the tank almost dry, revealing an amorphous, sticky peat. This is the farthest northeast 

located place, where Many-stalked Spike-rush Eleocharis multicaulis and Brown Beak Sedge 

Rhynchospora fusca are found. 

These all areas are of great importance for the preservation of continuity of the ecological corridor of 

the Bóbr River Valley. 

 
4. RESULTS 
 
4.1. PHYSICO-CHEMICAL ANALYSIS AND BIOLOGICAL OF WATER 
 
4.1.1. GOALS 

The aim of this step is the physical and chemical analysis of existing water tanks by determine 

selected parameters, biological analysis of water and also term the saprobic and trophic level of 

water. 

 
4.1.2. METHODS 

Sampling sites were selected in extraction reservoirs  A, B, C and D (Map 2, Fig. 3, 4, Annex 2). 

From each point of water sampling, samples were taken every two weeks, during 1.03-30.06.2014 

(Fig. 5, Annex 3). The sample volume was 300 ml. Samples of each of the sampling sites  were 

taken twice (Fig. 6, Annex 3). Following parameters of water were determined: colour, clearness, 

pH, GH, KH, NO
2-

, NO
3-

, Cl
2-

, SO4
-2

. Physical parameters were determined organoleptically and 

chemical parameters by using Merck and Quantofix test strips (Fig. 7, 8, Annex 3). Biological 

evaluation was based on qualitative research plankton, using an optical microscope MF-246 and 

stereoscopic microscope Nikon SMZ 745T (Fig. 9, Annex 4). 

 



4.1.3. RESULTS 
In each of the examined reservoirs there were no nitrates and nitrites. On the basis of the 

hardness of water,  the reservoirs A and D are classified as water of medium hardness, while B and 

C as soft water. The pH and the values of chlorides and sulphates, in all reservoirs  meet the 

standards typical of Class II water quality (in accordance with Water Framework Directive 

2000/60/EC). Detailed results are presented in Table 1 (Annex 3).   

On the basis of the qualitative composition of plankton (Table 2, Annex 4), reservoirs B, C, D were 

classified as mesosaprobic and reservoir A as oligosaprobic. In terms of trophy, reservoir A rated as 

oligotrophic, B as mesotrophic, while reservoirs C and D as transitional forms between meso- and 

eutrophic. Summary results of this part of study are presented in Table 3 (Annex 5). Fig. 9-14 

(Annex 5) presented examples of planktonic organisms occurring in the investigated reservoirs.    
 
4.1.4. DISCUSSION 

Based on our results, we can conclude that the differences between the reservoirs (during and 

after exploitation) are not very important. This would indicate that the mining activities of such a 

character mine production does not significantly affect the aquatic ecosystem in relation to the 

physico-chemical parameters of water. Undoubtedly, as shown by scientific reports [Peck Yen and 

Rohasliney 2013] during extraction increases the level of some parameters (such as TSS, turbidity 

and nitrate concentration), especially in the case of sand mining river. These data requires effective 

management of sand mining activities aimed at minimizing the negative impacts of the exploitation. 

Proper management and planning is required that prevent further damage of the water ecosystem 

from sand mining. It is noted that the recovery the area of the mine and restore it to nature, take 

several years depending on the environmental dynamics. 

Biodiversity found at the level of planktonic organisms, leads to the conclusion that in the studied 

reservoirs are favorable conditions for the full development of the aquatic ecosystem. Given the 

structure of trophic, analyzed organisms form both the level of the producers (autotrophic protists), 

and the level of consumers (heterotrophic protists and small invertebrates).  

 
4.2. INVENTORY OF FLORA  
 
4.2.1. GOALS 

The aim of this part of the study was the inventory of the plants, taking into consideration the 

aspect of their natural values. The emphasis has been placed on finding the protected species and  

selection of trees of monumental dimensions. 
 
4.2.2. METHODS  

Botanical valorization of the mine area and the nearby surroundings was carried out by the 

repeated field research, along with complementary laboratory work, especially when the verification 

of the harvested plants was necessary (work with keys for determination of plant taxa).The fieldwork 

was conducted in the spring and summer months, according to the flowering calendar of individual 

plants. The detailed study using the phytosociologic photos was carried out additionally in the mine 

area. Four squares were analyzed and each of them has a field area of 20 m x 20 m (total area - 400 

m
2
). 

  
4.2.3. RESULTS 

As a result of the botanical inventory in the mine and in the immediate vicinity  a total of 128 

plant species, including 15 species of woody plants, 97 species of meadow  plants, 8 species of  

grasses and sedges and 8 species of wet habitats were identified. Two species are protected by law 

among the identified plants: Rock Cinquefoil Potentilla rupestris L. - located on the Red list of 

plants and fungi of Poland (2006) in a group of endangered species (category V) and Alder 

Buckthorn (Rhamnus frangula L.) - covered partially the protected species in Poland (Fig.15, 16, 

Annex 6). In addition, as many as 58 identified species have medicinal properties.  

As a result of the field observations two specimens of English oak Quercus robur L. of 

monumental dimensions (Fig.17, Annex 7) and about a 100-year-old Douglas fir Pseudotsuga 
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menziesii Carriere were also located. Our studies have shown the presence of elements of the rural 

greenery (ruraristics), mainly the alley of tress consisting of 50 specimens of red oaks Quercus rubra 

L. The detailed list of identified plants is presented in Table 4 (Annex 6) and the list of trees with  

monumental dimensions – Table 5, 6 (Annex 7).   

 
4.2.4. DISCUSSION 

The carried out botanical valorization is the evidence of the floristic attractiveness of the study 

area, which is under the influence of anthropopressure. It is significant that the phenomenon of the 

conversion occurring in the environment here has been shown as a positive aspect. Previously, the 

flat valley has been transformed in the landscape with water reservoirs, varied both in terms of 

surface and depth. The consequence of the natural succession and reclamation treatments is therefore 

the increased participation of the aquatic ecosystem and the creation of rich humid habitats in the 

local biocoenosis.  

It should be noted that the available documentation (Studium uwarunkowań i kierunków 

zagospodarowania przestrzennego gminy Nowogród Bobrzański, 2011) reported that the latest 

natural inventory of the commune of Nowogród Bobrzański was made in 1993-1994 and  indicated 

that, among others, the mine reservoirs after the exploitation should be covered by different forms of  

the nature protection. The mentioned document summarizes 18 trees covered by the natural 

monument status and  there were no oak trees inventoried during our research. 

 
4.3. INVENTORY OF FAUNA 

 

4.3.1. GOALS 

The aim of this part of the study was to inventory the vertebrates, excluding mammals without 

bats Chiroptera, i.e. fishes, amphibians, reptiles, birds and bats. The emphasis has been placed on 

finding an endangered and protected species living on the study area. 

 

4.2.2. METHODS  

Zoological valorization of the mine area and the nearby surroundings was carried out by repeated 

field research. Fieldwork was conducted in spring and summer months, during all day long or all 

night long controls. To determine bat species (Chiroptera) living on study area, ultrasonic recorder 

EM3 (Wildlife Acoustics Inc., USA), was used. Then, bat sounds were analyzed using BatExplorer 

software. To complete bird species list, data collected by observer during last few years were used.  

  

4.3.3. RESULTS 

As a result of the zoological inventory at the mine and in the immediate vicinity a total of 225 

vertebrate species were identified. 

Most of the 20 fish‟s species were common and widespread in Poland and Central Europe (Tab. 7, 

Annex 8). All of them are game fishes and can be caught in the reservoirs of mine or nearby Bóbr 

River. 

Ten amphibian species were observed living on the study area (Table 8, Annex 8). All of them are 

strictly protected by polish law (Fig. 18, Annex 8). One of them, European Fire-Bellied Toad, is 

included in Appendix 2 of EU Habitat Directive. Interesting species, found nearby the mine area is 

Natterjack Toad, living in sandy grounds, next to the water reservoirs. 

Four reptile species were recorded on the study area (Table 9, Annex 8). There were 3 lizard and 1 

snake species (Fig. 19, Annex  8).  All of them are strictly protected in Poland. 

Among 180 bird species, 126 was breeding or probably breeding on the mine area and its vicinity 

(Table 10, Annex 8). Next 54 species can be seen as non-breeding birds or during migrations and 

wintering. Most of the birds (161 species) are strictly protected in Poland. Next 8 species are 

partially protected and 11 species are game birds. 22 bird species are registered in Polish Red List of 

Endangered Species, including rare breeding birds in Poland as Osprey or Jack Snipe. 32 species are 

registered in Appendix nr 1 to the EU Bird Directive. 
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11 bat species were found on the inventory area (Tab. 11, Annex 8). All of them are strictly 

protected in Poland. Among them, two (Barbastelle and Leisler‟s Bat) are drawn in Polish Red List 

of Endangered Species. Barbastelle and Greater Mouse-Eared Bat are registered in Appendix 2 of 

EU Habitat Directive. 

 

4.3.4. DISCUSSION 

Area of the mine and its vicinity is very rich in vertebrates‟ species. Particularly, the list of birds‟ 

species is long. Obtained results show, that study area is important place for biodiversity 

conservation. There are a lot of endangered and protected species in Poland and Europe. There are 

dozens of vertebrate species registered in EU Habitat and Bird Directives. At the same time, rich 

animal world can be easily used for ecological and environmental education of society. 

 
4.4. EDUCATIONAL OFFER ON THE BASIS OF THE OBTAINED RESULTS 
  
4.4.1. PROJECT  OF NATURE EDUCATIONAL TRAIL  

The presented results have become fundamental to create the attractive educational offer where the 

natural-educational trail is the essential part of our project. The offer will be directed to the 

recipients of all ages, including pupils and students. Our proposal takes into account a number of 

aspects relating to the natural values of the studied area and has been named “Return to Nature”. The 

logo clover leaf refers to the shape of the reservoirs situated in the mine area. The course of the trail  

represents Map 3 (Annex 9). Its length is approx. 5 km and is divided into 15 point stops. The 

primary starting point is in the parking, located on the historic alley of oaks. Specially developed 

themed boards would lead the recipients to consider the values of  the landscape and the flora/fauna 

of the local environment and would be located at key positions of the trail. The location of each 

board on the course of the trail  represents in Fig. 20 (Annex  9). Each board, presented in Annex 

10A, B,  has its own title and they are as follows: 1. Welcoming board, 2. The historical alley of 

oaks, 3. The area before exploitation, 4. Representative ecosystem, 5. Ruined reinforced concrete 

bridge over the Bóbr River,  6. The diagram of aggregates, 7. The moraine hills in Turów, 8. Safety 

by the water, 9. Evaluation of the quality of water and reading their state, 10. The Swans Island,   

11. Viewpoint, 12. The monumental oaks, 13. The venerable Douglas fir, 14. The area after 

exploitation - the directions of reclamation, 15. The world of plants and animals (I and II). 

In the case of the organized groups, with the help of the qualified person who conducts classes, 

the field work using the developed work cards is planned. Walking along the path and active 

learning its details, will make the field classes interesting. The exemplary work cards - for young 

children, pupils and students are attached in Annex 11. 
 
4.4.2. TECHNICAL INFRASTRUCTURE OF NATURE EDUCATIONAL TRAIL 

The trail, apart from the educational tasks, aims to create a place for recreation and tourism. For 

this reason, you should not forget about the technical infrastructure. The proposal of the land 

development aims to create the place of rest, without undue interference with the landscape. The  

items of equipment should be made, as far as possible, from natural materials, mainly wood, which 

will preserve the harmony of the environment. The authors designing the infrastructure have to take 

into account the disable people. The designed ramps will allow the people to use this nature 

educational trail. The proposals for the land development are presented in the Annex 12 (Fig. 21 A-

C). On the technical side, the prepared boards should provide a durable design with wood. The 

Krzystkowice Forest District has the extensive experience in this field, where there is a nature trail 

with the effective boards made by a local manufacturer. The younger children deserve the interactive 

whiteboards to draw the attention and it also should be found in our proposal. After the meeting with 

the foresters and exchanging the experiences, we plan to establish a close cooperation also in this 

respect. 
 



4.4.3. OTHER FORMS OF THE EDUCATIONAL AND PRO-ECOLOGICAL OFFERS 

The project is committed to connect the cognitive value with environmental education, based on 

the natural values of the mine area.  It's hard to put all the information to the prepared boards. For 

this reason, each table is provided with the sign QR. The additional data can be stored in the QR 

code symbol. The QR code has become common in various types of information. Typically, a 

smartphone, so popular among young people, is used as a QR code scanner, displaying the code and 

converting it to some useful form (such as a standard URL for a website). The QR code provides the 

access to a website more quickly than by manually entering a URL. Thus, we planned to create the 

special website, where everybody should find more interesting information about natural values of 

the mine area.  

 
4.4.4. EVALUTION OF THE EDUCATIONAL  OFFER 

We consider that people representing all aspects of  environmental education should review 

our proposal.  Starting with this assumption, the culmination of our project was the  evaluation of  

our educational offer. For this purpose, in late September, we invited pupils with teachers from the 

gymnasium and representatives of the city council of  Nowogród Bobrzański, the members of LOP 

(League of Nature Conservation) and foresters of the Krzystkowice Forest District, to walk along 

our trail. The participants received special folder (Annex 13)  describing the trail and for youth we 

prepared the cards for work. The whole group walked along the course of the trail, watching the 

selected elements of nature, listening to the explanations of the authors of the projects. The 

presentation of the prepared, printed boards was the completion of the classes. At the end of the 

meeting the recipients of our project completed the evaluation questionnaire. The expressed positive 

opinions about our project have been confirmed in the questionnaire. The participants expressed the 

interest in participating in different kinds of ventures - happenings, seminars, competitions, etc. The  

local authorities and foresters expressed the support for the idea of the path and declared their 

willingness to cooperate (Fig. 22 A-D, Annex 14). 

 

5. SWOT ANALYSIS 
 

                 Helpful                        Harmful 

In
te

rn
a

l 
o

ri
g
in

 

Strengths: 

- suitable habitat for living for plants and animals, 

- the place of occurrence of protected species of 

plants, and animals, 

- occurrence of monumental specimens of trees, 

- high educational and recreation potential of the   

  research area, 
- the prepared, actual inventory of flora and fauna, 

- the ability to carry out the research works, 

- the attractive landform. 

Weaknesses: 

- lack of the developed tourist infrastructure, 

- lack of the car parks, 

- peripheral character of the mine area, 

- lack of the bridge between the reservoirs A and D  

(delay in the implementation of the investment) 

  
- potentially flood area. 
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E
x
te

rn
a

l 
o

ri
g
in

 
Opportunities: 

- the support from the company -HeidelbergCement   

  Group, which promotes the protection of the  

  biodiversity, 

- the support and interest from the local authorities, 

- the support from the representatives of 

Krzystkowice Forest District and LOP, 

    

- interest of pupils, students and teachers and the  

  positive evaluation of educational proposals, 
- development of tourism in the region of Nowogród  

  Bobrzański commune, 

- restoration of endangered populations of flora and  

  fauna, 

- use of educational potential of the objectives by a 

large group of the recipients (special website), 

   

- compliance of  the project objectives with the   

  document concerning the development of the  

  Nowogród Bobrzański commune (Studium  

  uwarunkowań i kierunków zagospodarowania 
  przestrzennego gminy Nowogród Bobrzański,  

  2011). 

Threats: 

- lack of information about the attractiveness of this  

  area, 

- organizational difficulties of carrying out the field  

  activities for pupils, 

- difficulty in acquiring financial resources  for  

  organizing nature educational trail. 

 
C. CONCLUSIONS 

The research carried out under this project, in the period from February to September 2014, 

were the first activities in the area of Nowogród Bobrzański Natural Resources Mine. They allowed 

gathering a large amount of interesting material for the research and development of the educational 

offer based on the obtained results. 

The first step of our project allowed us to formulate the general conclusions:  

1. The exploitation of minerals changes the hydrography of the mine area. 

2.The reservoirs that have been created as a result of exploitation are favorable environment for the 

development of the aquatic ecosystem  

3. The studied area is a wealth of ecosystems – from the lakes, through the forest to the meadows. 

4. The mine site is rich in terms of  biodiversity of flora and fauna. 

5. There are protected species of flora and fauna and monumental trees in the studied area. 

 

Our proposal – the project of nature educational trail draws attention to the low level of the 

environmental invasion during the aggregate mining which results in the relative preservation of the 

environmental balance.  

Besides the mentioned aspects, our project shows the potential environmental and touristic profits in 

the anthropogenic transformed environment. It presents the conservation way of the natural 

monuments of special value such as the oak tree avenue, isolated trees. The project shows the 

representative ecosystem in the area, emphasizes the natural – environmental heritage of the former 

inhabitants in the relation to the  creation of the architecture of the rural greenery (ruraristics), 

mainly by planting the trees along the roads. 

The instigated action affects widely the understood development of commune, enriches the tourist 

and recreation offer for local people, creates a possibility to extend the educational offers for pupils 

and emphasizes the commitment of HeidelbergCement Group to the protection of nature. The return 

to nature is possible! 
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