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Today, the coal industry is of great importance in ensuring energy
independence of Ukraine, occupying a share of 37% in the total electrical
energy generation of the state. The main difficulty in mining the balance
coal reserves is that almost 80% of them are concentrated in coal seams
with a thickness of less than 1.0 m. The problem of coal mining from thin
seams is particularly acute in the Western Donbass mines. PJSC «DTEK
Pavlohradvuhillia» is the leader of the Ukrainian coal industry, whose
mines annually produce more than 60-70% of all Ukrainian coal, within
the range of 18-20 million tons [1, p. 16; 2, p. 917].

Having analysed the geological base, it has been revealed that more
than 50% of 775 million tons of industrial reserves are in the seams with a
geological thickness of 0.55-0.80 m. And only 3% or 23 million tons of
coal is in the seams with a thickness of more than 1.0 m, limiting
significantly the service life of many mines in this area.

The current conventional technology of machine mining of thin
bedding coal seams in the Western Donbass does not provide for
backfilling of the mined-out underground space in mines with waste rocks
and is not suitable for coal mining through the entire geological thickness
of the seam (in 2018 the average geological thickness was 0.83 m)
[3, p. 3]. This leads to the forced cutting of the seam bottom rocks and a
significant increase in the ash content of the mined coal.

As a result of the technological process of thin bedding coal seams
underground mining, the environment of the Western Donbass coal-
mining region is experiencing environmental damage: the waste rock
dumps are accumulated on the daylight surface, then surface subsidence
occurs, leading to flooding and water-logging of territories.

Waste rock dumps accumulation. As a result of underground mining of
coal seams, the waste accumulations are formed on the daylight surface in
the form of waste rock dumps [4, p. 1331], formed mainly by waste rocks
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from mine workings. Thus, during the industrial mining of coal seams in
the Western Donbass, 11 waste dumps have been formed, in which more
than 100 million tons of waste rock have been accumulated, over an area
of more than 200 hectares [5, p. 148].

Mining of coal seams with low geological thickness linearly
contributes to the high level of coal ash content, as a result of which it
becomes necessary to perform a cycle of beneficiation. Thus, the rock
dumps of mines are replenished with additional waste rock volumes along
with the stockpiled rocks after mine workings. In the Western Donbass
mines 4.0-4.5 million tons of rock is added per year, with an average ash
content in mines of 43%.

Waste rock accumulations occupy valuable agricultural land, lead to
environmental pollution, and mining enterprises pay an environmental
payment for every 1 ton of stockpiled rock. Rock dumps of mines spoil
the landscapes of the earth's surface, pollute the atmosphere with dust and
gases. Annually, about 400 tons of rock is washed out and blown out from
each waste heap, and about 8 tons of salts are leached [6, p. 4; 7, p. 85].

Directions for the waste dumps disposal are the use of rocks as a material
for backfilling underground cavities [8, p. 183; 9, p. 21; 10, p. 6235] or
ravines, deformed earth's surfaces, and the like. Waste rock is also a raw
material for obtaining many types of building materials [11, p. 184] —
lightweight aggregates for concrete (expanded clay, gravel, aggloporite),
aggregates for ordinary concrete, large and small binding materials, bricks,
tiles, glass-ceramic materials, materials for road construction and various
other coatings for the production of mineral wool, etc.

Flooding of areas as a result of their undermining by mining
operations. A significant problem in mining of all coal seams reserves is
the earth's surface subsidence, which occurs as a result of the shift trough
formation, especially in case of mining without backfilling the mined-out
space.

The ecological problems of underground mining the coal reserves are
evidenced by the example of Ternivka city and Bohdanivka village,
located in the coal-mining Western Donbass region, Dnipropetrovsk
oblast, which are surrounded by mining operations in the Ternivska,
Samarska, Zakhidno-Donbaska mines. In the area of Bohdanivka village,
there is a site of monitoring for flooding, where all changes with respect to
the level of the daylight surface in the region are recorded (Figure 1).
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Figure 1. A visual representation of the ecological consequences from
underground coal mining in the area of Ternivka city and Bohdanivka
village: accumulation of waste rock dumps and flooding of the territory

As a result of the undermined areas subsidence, the groundwater level
has increased, leading to water-logging and the formation of a flooding
zone with an area of about 17.0 km”. The depth of the groundwater level
in the flooded areas ranges from 1.1 to 3.0 m. Based on the annual
monitoring for the level of daylight surface and groundwater, it has been
revealed that, compared to 2018, the surface subsidence increased by
0.15 m, while no measures to prevent flooding are observed [12, p. 197].
Also, according to some data, the earth's surface subsidence in the Samara
River floodplain reaches 7.5 m. Similar processes tend to occur when
mining the reserves in other 7 mines of the Western Donbass.

Therefore, a priority for the coal mining industry, the production
activity of which adversely affects the ecological state of the environment,
is to develop a progressive and low-waste technology for mining the coal
reserves with backfilling the mined-out space of mines with the waste
rocks, thereby minimizing the surface deformations.
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