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BROWN COAL AND THE THREAT TO THE ENVIRONMENT:
THE CASE OF THE LEGNICA – ŚCINAWA DEPOSIT (POLAND)
ABSTRACT
The rapidly growing demand for electrical energy and the geopolitical situation in Poland is increasing State involvement in the interest of energy-security. Alternative sources of energy do not provide such a guarantee, and nuclear energy is too expensive for Poland, so this technology cannot be used on a large scale. It raises also serious social controversies. Resources of black coal will run to depletion within the next twenty years. Meanwhile gigantic deposits of brown coal are exploited on a comparatively smaller scale. State authorities incline more and more strongly
to their extraction. The Legnica – Ścinawa deposit in the northern part of central Silesia provides the greatest
prospect, but controversies too. These problems are discussed here in the paper.
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INTRODUCTION

In the late 1980s Poland introduced intensive and deep
social-economic changes, connected with the change
of the political system, which is qualified as the constitutional transformation1. Its first phase brought a liquidation of many obsolete or uncompetitive works, especially in industry, quickly causing considerable economic hardship. However, a modernization process was
quickly initiated involving investment in new enterprises using new technologies. The reduction of the
threat to the environment by pollution emissions provided beneficial effects for nature2. Simultaneously the
demand for electrical energy came down, but increased
quickly after 2000. The dynamics of economic development in Poland is so strong and constant that this
country holds the positive coefficient of gross national
product (GNP), the only one in the European Union in
spite of the deep crisis in the world economy after 2008.
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The strength of energy consumption is driven by the
growth in domestic use thanks to improvement in electro- technical equipment. Consequently, the lack of 170
TkWh of energy can be visible already in 2017. The resultant competition in sourcing of energy-raw materials
causes prices to grow very quickly.
The above perspective forced Polish authorities after
2000 to work towards energy security. Poland’s energy
is produced first of all from black and brown coal (national resources), mineral oil and natural gas (importation, mostly from Russia, which is very insecure and
politically risky). Resources of shale gas are currently
in the phase of research and exploration. Alternatives:
the use of indigenous coal resources or the construction
of nuclear power stations would create the guarantee of
security for the Polish economy. To be sure, preparations to construct the first nuclear power station have
begun, but its utilization involves a longer time span.
Besides one installation (the construction of several installations at one time exceeds economic possibilities
of the State) will not cover the projected demand, so it
leaves only coal. However, it is necessary to be aware
that resources of black coal will be depleted within 1520 years. There is brown coal instead; these resources
are among the greatest in Europe, and perhaps in the
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world. Currently 14 billion Mg is proven reserves, 58
billions Mg are identified as prospective, and further
140 billion Mg is found in other coal-bearing areas3.
The brown coal supports 35% of Poland’s electrical energy production, being produced in power stations with
power of about 9.2 GW, which represents 26% of all installed power. The energy from the brown coal is 25%
cheaper than from black coal and over 50% cheaper
than gas and wind energy. At present, the exploitation is
from four regions. The forecast brings the following
prognosis for exploitation of particular deposits:
– in the Bełchatów Basin they will be used up to 2031
and at the expansion of the “Złoczew” mine – to
2042,
– in the Turoszów Basin (south-west from Legnica) –
to 2038 and at the expansion of the Radomierzyce
deposit – to 2045,
– in the Konin Basin – to 2016 and at the expansion
of new deposits – to 2037,
– in the Turek Basin – to 2020 and at the expansion of
new deposits – to 2038.
It is necessary to note that these new deposits possess
considerably worse technical parameters and are less
rich, implying that in 15-20 years the coal output will
begin to drop from the present level of 55 millions
Mg/year. Meanwhile, reserves – as yet, the deposit between Legnica and Ścinawa is best recognized among
others and better situated in relation to potential energy
users. This is also the region of the intensive exploitation of copper deposits, so called the Legnica – Głogów
Copper District (LGOM). The brown coal in this area
was discovered in the 1950s when searching for copper,
and records estimate its resources as 8% of world total.

CHARACTERIZATION OF DEPOSITS
BETWEEN LEGNICA AND ŚCINAWA

The discussed deposits are located north-west from
Wrocław, in the central part of Silesia. They cover four
basic areas, which together possess resources over 40
billions Mg, being the richest in Europe (best estimate
– 15 billions Mg). Deposits ‘Legnica-West’ and ‘Legnica-East’ are best recognized and possess the B category (A is most valuable). The area with the category
C1 (not a big investment risk) occurs here from the
north and the east. The vast north: deposits ‘LegnicaNorth’ and ‘Ścinawa’ possess the C2 category (initial
documentary evidence), while the very vast area ‘Ścinawa – Głogów’ are appointed as D2 and E (initial estimates). These coal resources are located on two large
____________
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Figure 1. Brown coal deposits in south-western Poland. Own placement.

structural geological units. The first deposit covers so
called the for-Sudetic block (the Legnica region), another one – the for-Sudetic monocline (the Ścinawa region). Here Tertiary compositions above the series of
Palaeozoic rocks, among them – coal-bearing formations from the lower and central Miocene (Neogene,
23-11.5 million years). This is overlain by the cap-rock
of younger sediments, which end with a series of sediments from the San II glaciation (510-370 ths. years).
Research has ascertained four coal seams (highest of 20
m thickness), the third is deepest, but with unprofitable
parameters4. They are divided by insertions of loams,
occasional muds, sands and gravels, whereas the outer
surface is morphologically diversified – this is the eroded
bottom moraine with the rest of the lake district5.
The local coal possesses very good properties, and
the energy parameter is especially profitable, because it
amounts to over 9200 kJ/kg, namely 20% more than in
the Bełchatów Basin. This means that 24 millions Mg
of the local coal will suffice for a production of 29
TkWh instead of 34 millions Mg at Bełchatów. Simultaneously, the price of the brown coal is 80 PLN/Mg
(about 25 USD, 2nd qtr 2012), compared with black coal
– 250 PLN/Mg (about 78 USD). Nonetheless, the works
for the extension of these deposits were suspended in
the 1970s as areas of the development of the building
and the infrastructure on them for copper mining. However, the Polish government was forced after 2000 to
renew interest in this area because of the quickly grow____________
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Figure 2. Copper industrial area (LGOM) and brown coal deposits
in the beginning of 1970s. 1 – LGOM borders, 2 – old copper basin,
3 – brown coal deposits, 4 – main roads, 5 – railways, 6 – copper
smelting works, 7 – copper mines6.

ing application of energy and rising prices. At last, the
Cabinet accepted ‘Idea of the Spatial Management of
the Country towards 2030’ on 13.12.2011. It binds,
among other things, to include the protection of gas and
coal deposits (including the Legnica – Ścinawa region)
against growing and permanent, long-standing investments. Maximum planned output would amount 30
millions Mg a year after sixteen years of the mine construction and would last 70-80 years7.

THREATS

The idea of an opencast mine in these deposits has is the
most likely to be built. If so, it would go down to 220 m
of depth and would occupy 3000 hectares. We have to
add another 300 hectares, located by the Odra Rv. for
the power station with a planned power > 4.5 GW8. External spoil-heap, planned in the first stage of exploitation, would occupy 1625 hectares, because first of all
175 m of the top-layer should to be taken off. As a re____________
6
Ibidem.
7
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8
Ibidem.
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sult, the depressive crater – 5 kms from borders of the
exploitation – would lower the pressure of underground
waters in the area of ‘only’ 120 km2, because penetrable
sediments embrace 40-50% of the whole. It is estimated that the decrease of crops will be visible within
the area of 12 km2 . One should however emphasise that
a spatial direction of the output has great significance.
And so, the average agricultural fertility of soils is here
clearly higher than in this part of Silesia and amounts to
4.1 and often below 3.0 (in the scale 1 – best fertility, 10
– worst), so it means good and average quality of soils,
locally very good, too9. On that account, arable land occupies over 60% of the area, and in some communes –
even over 70%. First of all, these are pseudopodsols
(40%) and brown soils (34%). The intensive agriculture is developed also thanks to the flatness of the area,
to the mild climate and good hydrological proportions.
It is necessary however to note that the quality of soils
decreases northerly and north-west from Legnica, where
arable land occupies 33% and forests 60% of the area.
This is related also to the density of population which
amounts 70-80 P/km2 eastwards, while towards Ścinawa it comes down to 50-60 P/km2.
Besides the problem of providing for communication
tracks, power lines and similar infrastructural elements,
the strong threat is evident for biotic nature. Some ecologists warn of the risk of the drying of marshy meadows along the Odra Rv. that are unique in lowland Europe. They cover such habitats, as flood-meadows, old
river-beds, swamps and bogs, where among other things,
the common woodpecker (Dryobates medius) and vociferous swan (Cygnus olor) are recorded. Up to 13 local
species of fauna are protected in the European Union,
besides 43 species of plants and animals inscribed in
the Polish Red Books. The direct threat will affect three
nature reserves, two areas of protected scenery, and
three areas of NATURE 200010. Afforestation can be
done on 22-70% of the area, depending on an investment variant. However, they are generally of low productive quality (fundamentally pine and worse leafy
species) and considerably damaged – their defoliation
amounts to 26-60%.
Surface waters in well-known deposits will not be
disturbed. This refers to the Kaczawa Rv. and its confluents as well as small post-glacial lakes that are recreational grounds. On that account, ‘Legnica’ deposits will
not be exploited in south-eastern and south-western
____________
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parts11. However, some smaller water flows will have to
change course, and probably some smaller ponds will
disappear. It should be noted that these developments
overlap areas of so called Main Reservoirs of Underground Waters that are also the subject of special protection12. The potential threat from dust and noise emission
should not be high. Established practices provide solutions that limit it very radically. This will comply with
the minimum levels required in the European Union13.
The greatest problem of a social character arises from
the necessary displacement of several villages, in the
beginning – for needs of the external spoil-heap – Gogołowice, Parszowice and Radlice, together about 100
farms14. This would mean also a full liquidation of 19
villages and partial of 5, only in three ‘Legnica’ fields15.
They possess many historical monuments, such as
churches, cemeteries or foundation of timber forts. This
is however an area of clear depopulation in consequence
of low demographic increase and with growing negative migration balances, resulting from a serious ageing
of the population.

Figure 3. Updated brown coal fields between Legnica and Ścinawa16.
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The intention for the renewal of works for exploitation
of the deposit has led, of course, to large controversies
in the local society, engaging also – as usual, numerous
‘green’ groups as well as dedicated proecological
groups17. Six communes and several NGOs notified the
formal objection. It should however be remembered
that it will take some time before an actuation of the
output, because there are essential realization decisions. Acceptance of land use plans by local authorities
is an essential final decision. When considering possible results, one should bear in mind that within a dozen
or so years the exploitation of copper will finish, including the end of copper smelting works too – together
with the prospective unemployment for 150k persons18.
The EU energy policy perceives brown coal as nonconflictive, therefore this energy source has a growing
meaning in Europe. Such position brings a weighty argument for the Polish cabinet. However, on the other
hand – as the counterargument, Poland has obtained too
low allowance on the emission of CO2. An extension of
the brown coal consumption will exceed the level of
CO2 emission which was admitted by the EU. An increase of surcharges will be high, and this, consequently,
will have effect on an increase of operating costs of energy. Higher prices of current will become inevitable.
This will reduce probably the demand for this raw material. Doubtless the Legnica – Ścinawa deposits are
admitted rightly as a part of strategic State reserves in
the balance of energy resources. This cannot be the subject of discussion, who will decide about their use, because they are no matter or capital of local importance,
but only nationwide19. On the other hand, the State
must take into account the business of local community
and importance of local nature in the whole Polish environment.
Anxieties – formulated very concretely, seem to be premature. Indeed the decision for a deposit protection was
taken, but it is not yet known which exploitation technology will be applied. Four methods have been analysed:
1) an opencast output,
2) an underground output,
3) Underground Coal Gasification (UCG),
4) Underground biogasification.
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UCG is a very promising ecological technology, but in
case of the brown coal not a very practical application20.
Similarly, 4) is the same. At present, only opencast technology is conspicuous for effectiveness – from different
considerations, although it causes the greatest environmental transformations. It is not known, however, what
technical progress will result in a dozen or so years. It is
certain instead that a shortage of energy can soon develop, and that failure to expand indigenous energy will
deepen Poland’s dependence from foreign sources of
raw materials coupled with a serious risk of higher costs.

CONCLUSIONS

The following facts are irrefutable:
1) World demand for energy is increasing rapidly, including Poland,
2) National resources of energy raw materials are approaching exhaustion rapidly,
3) during the next dozen or so years the wide area of
LGOM21 can be affected by serious structural unemployment,
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4) the diversification of deliveries of energy raw materials (for example, the construction of gas port at
Świnoujście) will diminish the dependence from
Russia, but will not resolve the deficit,
5) the optimistic hope, based on shale gas, is rather
undefined and too one-sided,
6) Resources of brown coal in Poland are certain and
sufficient for many decades.
In light of the above, the Polish government must
take a radical solution to the problem and focus on brown
coal plus nuclear energy (the raw material for its production must also be imported). Nuclear power stations
are still very badly perceived in Poland, as demonstrated by protests against the location for the first station. It seems therefore that the construction of new
power stations based on brown coal is inevitable. It is
necessary here to agree with the principle that the construction and development of brown coal mines must
be linked to the reduction of copper mining for the
avoidance of overpressure on the environment22. Solutions to minimize environmental threats and the use of
the best methods of reclamation together with a suitably humane treatment of the local population should
also be taken into consideration.
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WĘGIEL BRUNATNY I ZAGROŻENIE ŚRODOWISKA:
PRZYPADEK ZŁOŻA LEGNICA – ŚCINAWA (POLSKA)
Streszczenie

Szybko rosnące zapotrzebowanie na energię elektryczną i geopolityczna sytuacja Polski powoduje wzrastające zaangażowanie państwa w problem bezpieczeństwa energetycznego. Alternatywne źródła energii nie zapewniają go,
a energia nuklearna jest zbyt droga dla Polski, stąd też technologia ta nie może być zastosowana na szerszą skalę. Powoduje też ona poważne kontrowersje społeczne. Równocześnie ogromne złoża węgla brunatnego eksploatowane są
na względnie małą skalę. Władze państwowe przychylają się coraz silniej do ich wydobywania. Złoże Legnica – Ścinawa w północnej części środkowego Śląska posiada największe możliwości wzbogacenia czynnych zasobów paliwa energetycznego, ale budzi to także kontrowersje. W niniejszym opracowaniu przedstawiono związane z nim
problemy.
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