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The revitalization of mining dumps in the Silesian agglomeration is a very difficult and complex prob-
lem. It has a substantial impact on the concepts of sustainable urban development. Other than the key
areas including people, the environment and the economy, revitalization also refers to spatial manage-
ment, and thus to a significant improvement in the functioning conditions of the local cities’ commu-
nities. The article describes an algorithm assessing the possibilities of revitalizing a mining dump by
one of the Polska Grupa Goérnicza’s mines. With legal status and location taken into account, several
potential scenarios had been proposed, out of which one was chosen based on the adopted criteria. The
chosen scenario had been subjected to further assessment using analyses such as SWOT/TOWS,
FMEA, and QFD. The analyses had been carried out in order to acquire more effective and meaningful
assessments, having taken social and economic aspects into consideration. In effect of the carried out
analysis a recreational scenario was proposed. The adopted solution shows that the mine can continue

its work in accordance with the principle of sustainable development as well as apply the concept of
corporate social responsibility.
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1. Introduction

The necessity to reduce CO; emissions emitted into the at-
mosphere is related to the end of hard coal mining in Poland
(and not only). Therefore, mining is coming to an end in the
area of Upper Silesia — the last mine is going to be closed in
2049 (Poland’s ... 2021).

This industry has environmental, social and economic im-
pacts, both during the process of extracting minerals from de-
posits and their storage. Coal mining wastes are mainly dis-
posed on the surface, forming dumps. Most of these dumps are
located in Silesian Voivodeship. In these regions, degradation
of vegetation, impossibility of settlement and development of
communication networks occur (Santarius et al., 2007). How-
ever, it is possible to restore coal waste dumps through revi-
talization (Biatecka and Biaty, 2014). In the post-mining ar-
eas, there are shopping centres, cultural centres, museums,
technical monuments (Laczny et al., 2012). Achieving optimal

! The term "sustainable development™ was introduced and defined in 1987 by
G. Brudtland in the report "Our Common Future™ of the World Commission
on Environment and Development.
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effects of the dump revitalization is determined by many fac-
tors. Therefore, the problem needs to be identified very care-
fully and all its related aspects taken into account. The task of
all-level public authorities is to shape their policies in a sus-
tainable manner — in the social, economic and environmental
dimensions. Revitalization of urbanized areas in the context of
sustainable development is a process of restoring social, spa-
tial, economic and ecological functionality of degraded areas
(Kasztelewicz and Ptak, 2011; Dz. U. 2020; Encyklopedia
PWN, 2020).

The idea of sustainable development is summarized in the
first sentence of the 1987 WCED report — Our common fu-
turel: "At the present level of civilization, sustainable devel-
opment is possible, which means development in which the
needs of the present generation can be met without reducing
the chances of future generations to meet them".

In sustainable development, the natural environment is its
foundation, the economy is its tool, and the well-being of so-
ciety is the goal.
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According to the norms and documents of the United Na-
tions: "Sustainable development of the Earth means the devel-
opment that meets the basic needs of all people and preserves,
protects and restores the health and integrity of the Earth's eco-
system, without compromising the ability of future genera-
tions to meet their needs and without exceeding the long-term
limits of the Earth's carrying capacity".

The strategic goal of revitalization is to improve the living
conditions of the community inhabiting a given region. There-
fore, it is not about conducting only social or only spatial ac-
tivities. The essence of revitalization is to carry out the above-
mentioned activities simultaneously. It is undoubtedly a diffi-
cult, time-consuming and costly process. Apart from financial
outlays, it often requires putting a lot of work into shaping
people's attitudes and awareness.

The decentralization of power, by the act of 8 March 1990
on local self-government (Dz. U. 2004), forced the city au-
thorities to reflect on local development, and thus to devise
programs for the development, activation and revitalization of
the city.

In the second half of the 90s of the last century, the issues
of local economy development and social problems began to
be combined with revitalization more and more often, because
revitalization also involves working with people, the local
community. That time the first concepts developing the so-
perceived revitalization strategy in detail, building its pro-
grams, projects and operational plans, as well as the principles
of their implementation.

An example to follow for our region should be Germany,
where a significant part of the coal mining dumps has been
developed. In our neighbouring western countries, there are
year-round ski slopes in the post-mining dump areas (Fig. 1).

Fig. 1. A year-round ski slope on a post-mining dump

2. The need and the essence of implementing the
revitalization programs. Review of the literature

Determination of the way in which brownfields would be
reused is challenging not only from an urban, but also eco-
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nomic and political point of view. The areas of former indus-
trial plants are usually firmly "embedded" in the structure of
the city, therefore granting them a new function may meet
with greater or lesser resistance from the stakeholders of the
revitalization process, who have different ideas about the tar-
get new use of such an area. The directions of new use also
determine the manner and scope of necessary planning, organ-
izational, financial and technical (material) activities that
would enable realization of the aforementioned new function
of the area.

Specific regulations concerning brownfield sites have been
introduced at the European Community level, therefore they
are ultimately binding on all member states. Just as directives,
they require transposition into the national laws of the member
states. These legal acts include the following directives:

+ on the management of waste from extractive industries
(Dyrektywa, 2006),

« on environmental liability with regard to the prevention
and remedying of environmental damage (Dyrektywa
2004),

+ establishing a framework for the protection of soil (Komu-
nikat, 2006).

The Waste Management Directive (Dyrektywa, 2006) re-
quires Member States to draw up an inventory of closed, in-
cluding abandoned, waste facilities located on their territory,
in order to identify those that have a serious negative environ-
mental impact or may pose a serious threat to human health or
the environment over the medium or short term. These inven-
tories should form the basis for a good action program. This
inventory is to be periodically updated and made available to
the public.

The second directive — on environmental liability (Dyrek-
tywa, 2004), was transferred to the domestic legal framework
in the form of the act on prevention and remediation of envi-
ronmental damage.

According to the draft act establishing a framework for soil
protection (Komunikat, 2006; Baron, 2020; Friebe, 2020;
Baron and Mosora, 2021), Member States identify sites across
their territory where such a concentration of hazardous sub-
stances of anthropogenic origin have been found that poses a
serious risk to the environment or human health, and this risk
is assessed by considering the current or future approved land
use. As is the case with the Extractive Waste Directive, this
list is to be updated and made public.

With regard to the mining industry, detailed regulations can
be found in the Geological and Mining Law (Prawo geolog-
iczne, 2005) which directly refer to the liability for land deg-
radation resulting from mineral extraction activities.

This liability also has an impact on the condition of the en-
vironment in which we live (Lapcik, et al., 2018; Lintukangas
et al., 2012; Lacny et al., 2019, Parrotta and Knowles, 2001;
Skousen and Zipper, 2014), which entails the costs of environ-
mental protection. These expenses, related to investments in
the environment, must be an integral part of investment pro-
grams, regardless of their nature (Santarius et al., 2007; Lima
et al., 2016). Increasing investments in environmental protec-
tion is necessary given the environmental hazards (Dz. U.,
2004).
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For over 350 years, the Silesian VVoivodeship has been dom-
inated by the mining industry, mainly hard coal mines. All
over the world, we are observing a retreat from hard coal. In
Poland the last hard coal mine is going to be closed in 2049.
The areas that will remain after the mines will need to be re-
stored to a working condition. The process that will cause the
areas to come into use again is revitalization (Wytyczne, 2020;
Frankowski et al., 2012, Kasztelewicz, 2012, Kobylanska and
Gawor, 2017; Ostrega and Uberman, 2010; Paulo, 2008), "the
process of restoring the areas damaged (degraded) by human
activity to their original form or utility and natural values as
close to their natural state as possible" (www.ekologia, 2020).

For an area where there is pollution or unfavourable anthro-
pogenic transformation, the Environmental Protection Act im-
poses an obligation of reclamation on the land-owner, and
when unable to enforce this obligation, this task is assigned to
the starost (the level of poviat or city self-government with
poviat rights). However, the act does not address the issue of
devastated post-industrial buildings and the remaining tech-
nical infrastructure.

The number of developed revitalization programs in Poland
has increased enormously in recent years (Urzad Mieszkalnic-
twa, 2003). The main subject of the study are downtown areas,
with emphasis on public spaces. These studies cover brown-
fields and, to a lesser extent, post-military areas (Gorgon et al.,
2009; Jarczewski et al., 2010; Jarczewski, 2009).

Such an increase in projects is undoubtedly associated with
the possibility of co-financing investments that can be imple-
mented in areas revitalized under Regional Operational Pro-
grams (ROPs).

Local Regeneration Programs (LRP) should be consistent
with the priorities and development goals set out in a number
of strategic documents and operational programs, among
which the following can be distinguished:

» European Regional Development Fund,

» National Development Plan,

» Voivodeship Development Strategy,

» Poviat Development Strategy,

« Commune Development Strategy,

+ Study of the conditions and directions of the spatial devel-
opment of the commune,

» Local Development Plan,

» Other development programs of the commune, in line with
the Commune Development Strategy.

Revitalization programs should comply with the guidelines
of the above programs.

At the stage of the study and directions of spatial develop-
ment and in the Local Development Plan, degraded areas that
require restructuring or revitalization should be designated. In
practice, it rarely happens that such areas are already selected
and indicated at this stage. However, at this level, it is possible
to change the provisions of the local plan and study the condi-
tions. Therefore, the commune development strategy should
take into account the issues of revitalization, as it is a long-
term program and an element of the social and economic de-
velopment strategy.

A well-designed revitalization program participates in solv-
ing such problems as: housing, trade, services, employment,
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communication, environmental protection, monument protec-
tion, social and economic development.

The main purpose of the revitalization program is to lead a
given area out of a crisis state by removing the phenomena
that caused its degradation, in accordance with the principle of
sustainable development.

3. Theoretical aspects of revitalization

Revitalization (Latin: re- + vita — literally: "restoration to
life, revival™), revitalization , urban renewal, urban redevelop-
ment, gentrification — a set of urban and planning activities,
coordinated by the local self-government administration,
aimed at social, architectural, planning and economic transfor-
mation of a designated area of the commune in a state of crisis
resulting from economic and social factors. Some revitaliza-
tion programs are aimed at revitalizing degraded areas of cities
that have lost their original function, e.g. post-industrial; then
the objective is to find a new application for them and bring
them to a state in which the areas change their function
(Ekologia, 2020; Wikipedia, 2020; Harlow, 2015).

On the basis of this definition, it can be concluded that revi-
talization in terms of urban planning means bringing areas
back to life. Restoration to life cannot be limited only to reno-
vations, modernization of housing, social utility, etc., but must
cause economic recovery and solve social problems in a given
area (e.g. unemployment, crime).

Revitalization is the term most often used in relation to parts
of a city or a group of buildings which, as a result of economic
and other transformations, have partially lost their original
function and purpose. In this sense, revitalization is a set of
activities in the field of construction, spatial planning, eco-
nomics and social policy, whose aim is to bring about the re-
vival, improvement of functionality, aesthetics, comfort of use
and quality of life in the revitalized complex.

Currently, in Poland, revitalization is usually mentioned in
the context of spatial planning issues, which significantly lim-
its the meaning of this concept (Ustawa, 2015).

On the other hand, revitalization consists in comprehensive
activities, resulting in sustainable development. Revitalization
should contribute to the creation of new jobs, activation of res-
idents and causing them to shape entrepreneurial attitudes,
preservation of cultural heritage — historic areas, especially.

4. Sustainable revitalization of lands

Sustainable revitalization of lands is a process conducted in
the following way:
« ensuring the achievement and maintenance of meeting the
environmental needs of contemporary and future genera-
tions,
» economically justified,
« institutionally prepared,
 socially acceptable,
« taking into account local and supra-local conditions.
Revitalization programs should be prepared individually for
each city or district, considering its local (specific) problems
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and conditions — there are no universal proce- soilyiiis Haprndis
dures and solutions. Nevertheless, experience '
(mainly English and Germar_1) show_s four basic " E e ' T
phases that should be considered in order for $3 o s et Ttiftion cookdiiating pubic consultation STRATEGY
this process to be successful. These phases are: 55 T DOCUMENT
« creating a strategy, = S
» economic justification, plans
 obtaining financing,
« implementation and monitoring. analysis
Creating a strategy — a proper diagnosis is a Q é of revitalization options
prerequisite for the successful implementation § s ouﬁ:gsuus
of revitalization programs. It should take into SE economic rationale OF ANALYSIS
account problems related to the economy, infra- | “ 2 for the chosen option
structure and society. Based on these analyses,
a vision for the revitalization implementation is
created. This vision cannot be a plan detached type of financing
from the city's long-term development strategy
— it should be integrated into that strategy. 2 ]
Economic rationale — should consist of an g |pumfmds | |wbi<+rivate| | U funds I
analysis of regeneration options and socio-eco- z J
nomic benefits. Only a properly prepared eco- g T ;'T"r'(ﬁ’gl'f;‘g
nomic justification will allow for rational z for the imolementation
spending of public funds, and last but not least, B of the project
it will encourage the private sector to engage in °
revitalization.
Obtaining financing — at this stage we can dis-
tinguish: public funds (budget funds, funds ob- z
tained from the sale of real estate, etc.) public- 5
. . . £ REPORTS
private partnership (the city selects partner/s by g T — ON WORK
tender), EU funds. Revitalization projects often g PROGRESS
combine very different forms of financing, they =
are divided into parts that are financed from dif-
ferent sources. Support for revitalization pro-
jects should be covered by individual Opera-
tional Programs (ROPs) created for individual ég monitoring
voivodships. . Lo . § c MONITORING
Implementation and monitoring — implemen- 2 g - X REPORTS
tation is the management of a complex project = ::;’,':ﬁ's“e"‘at"’"
with a long term, involving many partners and

institutions, while monitoring is the verification
of achievement of the assumed goals during the
project implantation. It is important at this point
to take immediate corrective measures if any deviations from
the assumptions or problems with the project implementation
or the institution involved in the project implementation are
identified.

On the basis of the above-mentioned phases of the revitali-
zation process, it is possible to build a revitalization process
scenario. Such a scenario of the revitalization process is pre-
sented in Fig. 2.

The concept of revitalization in Poland has ceased to include
only issues related to renovation of buildings or conservation
works — in the communes’ policies, renovation programs have
started to be distinguished from revitalization programs.

A well-designed and then systematically implemented revi-
talization program may lead to spatial, social and economic
changes. It can improve the quality of life of the inhabitants,
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Fig. 2. Scenario of the revitalization process

the condition of the natural and cultural environment, restore
spatial order, economic recovery and rebuild social ties.

5. Algorithm of evaluation of possibilities of
revitalization of a mining dump

The condition for the development of an appropriate land
development concept in the revitalization process is its proper
recognition. This assessment can only be made by specialized
staff who skilfully combine all aspects of reclamation.

This article presents an algorithm for assessing the possibil-
ity of revitalizing a mining dump at one of the mines of Polska
Grupa Gornicza S.A. The proposed algorithm for the process
of assessing the possibility of revitalizing a mining dump is
presented in Fig. 3.
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and functional planning analysis

Start legal

revitalization scenarios are analysed until they
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are impossible.
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The analysed object (dump) is located in the
area belonging to one of the mines of Polska
Grupa Gornicza S.A., where the owner of this
area is the mine.

In accordance with the Local Development
Plan for the City, the area has been designated
for:

1) high green areas, implemented in post-indus-
trial areas,
2) industrial areas.

An important advantage of this area is also the
fact that the land on which the dump is located
is well connected, because it is located in the
central street of the city, with the National Road
nearby.

7. Potential site development
scenarios

7.1. Production scenario

This scenario is compatible with the local de-
velopment plan only in a small part, as only
a small area of the analysed object (dumps) is
located in the areas designated for "industrial ar-
eas". In this area, parking lots, warehouses and
storage houses can be built. In the event of land
development for a different purpose, changes to

THE END

Fig. 3. Algorithm of the dump site revitalization assessment process

This algorithm covers such areas as:

Planning, functional and legal analysis — collecting in-
formation about a given area in terms of: legal status,
ownership, purpose in the local development plan, loca-
tion.

Presentation of potential revitalization scenarios — taking
into account the results of planning, functional and legal
analysis.

Comparative analysis and preliminary selection of the
best one. The selected scenario is subject to further anal-
yses, which will give us the final answer whether the sce-
nario is worth implementing.

SWOT/TOWS, QFD, FMEA analysis — these analyses
are carried out in favour of economic and social analyses.
Economic and social profitability analysis.

Conditional decisions — if a given investment is econom-
ically unprofitable, and social benefits justify the com-
mencement of the revitalization process, such an under-
taking can/should be implemented. If not, subsequent
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the local development plan are required. The
implementation of this scenario requires secur-
ing construction objects against land subsid-
ence.

7.2. Service scenario

The implementation of this scenario requires changes to the
local development plan, because there is no area designated
for service areas in the dump site. Given the favourable access,
the choice of this scenario would be justified, but given the
numerous service facilities (supermarkets) located in the im-
mediate vicinity, the necessity of building another facility with
similar functions should be carefully analysed.

7.3. Housing scenario

Given the housing needs of the city, new flats would fill the
existing gap, but the dump is not a place to locate such facili-
ties. Good access and proximity to service facilities foster such
a scenario. On the other hand, a plant located in the vicinity
causing noise, emitting pollution, will result in the lack of in-
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terest in the purchase of apartments in such a location, more-
over, changes to the local development plan would be neces-
sary.

7.4. Recreational scenario

The recreational base of the city with a mine operating is
very meagre — hence the justification for such a scenario. The
implementation of the recreational scenario does not involve
changes to the local development plan, because the areas (in
accordance with the local development plan) designated as
high green can be used to locate sports and small service fa-
cilities. The good access and the larger cities located in the
immediate vicinity constitute the advantage. The construction
of bicycle paths, jogging routes (cross-country skiing in win-
ter), the development of places for rope parks, and a (natural)
ski slope have social justification. Moreover (which is very
important), such a scenario will generate new jobs.

8. Comparative analysis

A comparative analysis was conducted using questions and
answers that will enable the initial selection of the best sce-
nario. Each answer was assigned a value from 0 to 3 (Laczny
et al., 2012). Questions (1 to 6) are presented below.

1. Isitnecessary to make a change to the local development

plan?

2. Will new, permanent jobs be created?

3. Will environmental/health conditions improve?

4. Are there similar facilities nearby?

5. Does the substrate affect the choice of a given scenario?
6. What is the expected public reaction?
Table 1. Preliminary selection of the heap revitalization scenario
Criteria/ Question Sum Order
Scenario 1123|456 | ofpoints
Production |y | 31 o | 1 |22 9 I
scenario

Service ol2lofo|1]1 4 v
scenario

Housing ol1lo|2]|1]3 7 1l
scenario

Recreqtlonal 302011333 15 |
scenario

The comparative analysis presented (Table 1) shows that in
relation to the adopted criteria, the recreational scenario is the
best.

However, this is not the final decision, as the scenario with
the highest number of points will be subject to further analysis.
Economic and social aspects will be assessed and, on this ba-
sis, a decision will be made on the possibility of revitalizing
the mining dump based on a recreational scenario.

9. SWOT/TOWS, QFD, FMEA analysis

Due to the limited nature of the article, only the results of
the analyses and methods performed for the examined object
will be presented.
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9.1. SWOT/TOWS analysis

The purpose of this analysis is to define the strategy that
needs to be implemented to ensure the designed complex the
best possible position on the market (Obtoj, 1998; Urbaniak,
2004).

Strengths:

1. Low prices.

2. A mining dump owned by the mine.

3. Attractive location.

4. Easy access.

5. The dump is partially reclaimed and further revitalization

activities are underway.

6. Cooperation of the complex with the mine.

Weaknesses:

1. Lack of experience of the mine in this type of undertak-

ing.

2. Financial resources.

Chances:

1. No similar complexes nearby.

2. Great interest in the forms of recreation available in the

designed complex.

3. Improving public opinion about the mine.

4. Possibility of obtaining funding.

Threats:

1. Possibility of the emergence of new competitors.

2. Change in the interests of the community.

These factors were analysed for mutual links, and the links
between them were examined. Then, the number of interac-
tions was summed up in the columns and rows, and the ob-
tained result was multiplied by the weight of a given factor.
On the basis of the obtained results, ranks describing which
factors have the greatest impact and which are the most sus-
ceptible to them were assigned. Finally, the products of the
number of interactions and weights were summed up. The
greatest sum of products indicated the appropriate strategy.
The analysis showed that the most desirable strategy is an ag-
gressive one, so it is important to strive for strong develop-
ment and be prepared so that the strengths take advantage of
the opportunities as they come.

9.2. Quality Function Deployment (QFD)

The QFD method was used to assess the implementation of
the recreational scenario, which would be of the highest pos-
sible quality and meet the users' requirements (Urbaniak
2004). In order for the complex to develop and to have as
many customers as possible, it is especially needed to focus
on meeting the critical technical parameters. They include:

o the length of the bicycle path for technical reasons will be
2 km,

o the length of the jogging route for technical reasons will be
2 km,

o plastic on the ski slope, which would also allow skiing in
summer.
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9.3. FMEA analysis

The analysed object is a mining dump, which will be revi-
talized, and facilities that will be created on the dump as a re-
sult of revitalization. These are:

rope park,

ski slope,

mountain climbing walls,

running routes,

cycle paths,

parking lots for customers.

The study was carried out in order to detect potential de-
fects, effects and causes of these defects, and to propose pre-
ventive measures to ensure that the constructed complex was
of the highest possible quality (Laczny et al., 2012, Midor
2014). Potential disadvantages include:

a) landslides of the dump,

b) cracking of the ski slope/climbing walls/rope park
structure,
corrosion of the structure of the ski slope/climbing
walls/rope park,
cracking asphalt in the parking lot,
contaminated bicycle path and jogging path,

f)  bad marking of running routes and bicycle paths,

g) failure of monitoring cameras.

The causes of these defects were identified using the Ishi-
kawa diagram.

<)

d)
e)

9.4. Economic analysis

The economic analysis was conducted using the Net Present
Value (NPV).

n _CR _
=114y 10

NPV =3 (€

where :

NPV — net present value,

CF¢— cash flow (net) in period t,

r — discount rate,

lo — initial outlays,

t — consecutive periods (most often years), of investment ex-

ploitation.

It was assumed for the analysis that:
development of the complex and construction of structures
for selected forms of recreation will take about a year,
assumptions for individual facilities of the complex were
established on the basis of the results of the SWOT, QFD
and FMEA analyses and on the basis of already completed
projects of individual forms of recreation.

It was assumed that the funds for the project will come en-

tirely from credit, so the credit amounts to € 1,720,000 (Table

2), —the interest rate is 7%.

The operating costs of the recreational complex are pre-
sented in Table 3, while Table 4 shows the annual revenues of
the proposed scenario.

Assuming that the operating costs and revenues of the com-
plex are stable, the investment expenses will pay off after 6
years, which means that the project will start to bring profits
after this period of time.
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Table 2. The level of expenditure on the implementation of the re-
creational scenario

Lp. | Type of inputs The amount
of expenditure (€)
1. | The cost of building a ski slope 1250000
2. | The cost of assembling and building 22500
a climbing wall
3. | The cost of building bicycle paths 47500
4. | The cost of building running routes 50000
(cross-country skiing in winter)
5. | The cost of building a rope park 125000
6. | The cost of building a car park 125000
7. | The cost of building a small gastron- 100000
omy premises
Sum 1720000
Table 3. Annual operating costs of the complex
Lp. Type of running costs Value (€)
I Operation costs:
1. Wages for employees 200000
2. Depreciation 86000
3. Foreign Service 50000
4. Insurance 3000
Sum 439000
. Financial costs:
1. Interest on loan ~160000
Sum 499000

Table 4. Annual value of revenues from the proposed recreational
scenario

Lp. | Type of revenues Revenue amount (€)
1. | Income from the ski slope 450000
2. | Income from mountain climbing 90000
3. | Rope Park Income 180000
4. | Income from small eateries 60000
5. | Income from parking 12000
Sum 792000

10. Social aspect of revitalization

Considering the social aspect, the location of new forms of
production and service activities in post-industrial areas is as-
sociated with the possibility of creating new jobs and the pro-
spective increase in the attractiveness of the land, which may
lead to a greater revival of various forms of activity (Dz. U.
2004). For most modern practitioners in the field of environ-
mental protection, it is obvious that design processes can only
be pursued when they are socially understandable, accepted,
and especially when the processes of their reconciliation are
carried out with the involvement of the public.

In all these activities aimed at gaining social acceptance for
the proposed plans, the key issue is the ability to communicate
with the society. The social communication, as well as the that
related to the environmental matters, involves different goals
where the most important ones include:

+ disseminating specific knowledge;

« changing the behavioural model;

+ involvement of the public in the course of a process;

+ process improvement through cooperation with various in-
terest groups;

ARCHIWUM INZYNIERII PRODUKCJI



WirtoLb Biaty / PRODUCTION ENGINEERING ARCHIVES 2022, 28(2), 201-209

 ensuring transparency of the process and confidence in its
need and effectiveness;

+ avoiding conflicts and, as a result, protests resulting from
the lack of knowledge about the process;

+ change of attitude towards the project executor (e.g. public
authorities, environmental organizations);

+ building a positive image of the organizer of the project.

The effectiveness of the communication process, i.e. raising
the level of awareness in a specific field, changing the ap-
proach to the problem and changing the behaviour requires
consideration of the basic principles. These include:

« engaging the widest possible representation of social
groups;

+ taking into account local conditions;

+ involving the public at all stages of the process.

The need for understanding/consensus occurs wherever
there are potential conflicts of interest between different inter-
ested social groups. This applies to spatial development plans
and investment location. Communication with the community
is also part of the legal procedures applied to assessing the im-
pact of industrial investments on the environment or determin-
ing the forms of area protection.

In conclusion, it can be said that at this stage it is important
to build the atmosphere of social trust based on transparency
of decisions and intentions. It is also necessary to inform local
communities about the nature of the planned investments and
methods of securing people's health against possible incon-
veniences resulting from previous and planned activities.

Revitalization of the dump by the mine carries potential
costs (Table 5) and social benefits (Table 6) for people living
in the immediate vicinity of the dump.

Table 5. Social costs

Source of costs Social costs

Short-term costs related to | - noise increase in construction equip-
the construction of the | ment

complex (about a year) - increase in traffic, detours due to the
construction of access roads and cars
that will provide materials for the con-
struction of the complex

Exploitation of the dump | - increase in traffic due to the arrival
for recreational functions | of customers

Table 6. Social costs

Source of benefits Social benefits

Short-term benefits related | - jobs related to the construction of the
to the construction of the | complex
complex (about a year)

Exploitation of the dump | - jobs related to the operation of the
for recreational functions | complex

- society's identification with the place
of residence

- integration of residents

- improving the health of residents

- increase in physical fitness of the in-
habitants

The short analysis shows that the implementation of the rec-
reational scenario provide measurable social benefits. On the
other hand, the vast majority of social costs are short-term and
there are definitely fewer of them.
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The transformation of brownfields by assigning them new
economic, natural or recreational functions is a challenge for
the entire region, in particular for all levels of administration,
and creates a real alternative to occupying more green areas
by production.

The problem of transforming brownfields/post-industrial ar-
eas and degraded areas is currently important throughout the
European Union due to the necessity to protect soils, land and
water. These considerations are reflected in the provisions of
the formal and legal requirements at the EU level, therefore,
they are binding on the EU member states.

11. Summary

The land transformation must be preceded by reclamation
efforts aimed at increasing the land's ability to assume new
functions. Remediation may include land clearance and dis-
posal of on-site infrastructure remnants, and may also consists
in restoration of the infrastructure.

In view of the scale of the problem regarding degraded areas
in Silesia and in the context of the region's development, the
awareness of the potential that lies in these areas is wide-
spread. The regional authorities understand that these areas,
due to their location in the city centres, constitute a barrier to
the city’s development and can become a new, "added" space,
especially valuable in the absence of land for development
within the city boundaries.

The main factors used in the evaluation process were eco-
nomic and social analysis, significantly influenced by
SWOT/TOWS, FMEA and QFD. The economic analysis
showed that with the assumption of rational costs and reve-
nues from the recreational complex and a bank credit taken to
cover the entire project, the project will generate profits. How-
ever, the entire project does not have to require a loan, because
it is possible to use European Funds for the revitalization pro-
cess. Funds for revitalization are also allocated in the Regional
Operational Program for the Silesian Voivodeship. Social
considerations confirmed that the investment is possible and
even advisable.

It cannot be overlooked, however, that the assessment of the
possibilities is mostly subjective, presented from the authors'
point of view, and yet the implementation of this project is
worth considering. Revitalization activities of coal waste
dumps are very rare in Poland, so the development of the
dump site around the mine would have a positive response and
receive vivid interest. Such action would show that the mine
can also run its operations in accordance with the principle of
sustainable development and apply the concept of corporate
social responsibility. Germany should be a role model to fol-
low for our country, where the waste dump re-management
after hard coal mining is very frequent. In the territories of our
western neighbours, there are: viewpoints, toboggan runs, ski
slopes, and walking paths in the dump areas. Examples of Ger-
many show a high potential for the use of post-industrial areas,
including dumps left over from hard coal mining. In addition,
dumps can also be a place for the production of energy from
renewable sources (e.g. wind, solar), so such projects are also
worth considering.
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