Mine water and its impact on the Siverskyl Donets River Basin
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Introduction

Siverskyl Donets River Basin Is located
within Kharkov, Donetsk and Luhansk
regions and Is one of the most urbanized
and industrial regions in Ukraine with
Intensive agriculture.
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Mine Waters (MW) are formed from
aquifers lying at different levels. It can be
groundwater accumulates over the first
waterproof layer in the soil pores and in
the cracks of the rock. The ground water
flow 1s determined by geological,
climatic and groundwater  supply
conditions.

The main features of MW are:

- aggressive properties (low pH values)
associated with pyrite leaching processes;
- high content of sulphate and silicate
lons, aluminum and other trace metals;

- high water mineralization.
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Results

Totally 20 mines discharge wastewater to 8 water bodies in the 10
Siverskyi Donets basin within the territory controlled by the
government of Ukraine.

The largest number of MW discharges to the Kryvyi Torets,
Kazennyi Torets and Siverskyi Donets rivers in the distance
between Rubizhne-Lysychansk and Kamyshuvakha beam. About
29 million m3 of MW were discharged to the surface water without
prior treatment.
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With the MW to the rivers incomes many dissolved salts. Sulphate and chloride compounds dominate in chemical
composition of the MW due to the additional Sulphur leaching from pyrite and high mineralization of local. Iron and
aluminum are dominate in the composition of mine waters among the metals.

According a special regulation MW should not discharge into the rivers directly. They are accumulated in a local
depression (beams). The processes of sorption, hydrolysis, oxidation and others contributed to the partial transfer of
pollutants from the dissolved phase to bottom sediments.
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There were 227 mines in the territory of industrial Donbass in 2014. Among them, 100 mines were in the process of
dissolution. The tactics of "wet conservation' with the dismantling of available equipment and mines flooding with
groundwater were chosen.

The war activities in the East of Ukraine made the process of closing Donbass mines explosive and uncontrollable. As a
result of the fighting, part of them was destroyed. In other mines drainage was disrupted and pumps were shut down due to
damage to power lines. As a result, there is a possibility of a significant rise in the level of MW.

According to OSCE research, all mines in the northern part of Donbass are flooded. The level of MW has already risen to
one of the aquifers. There is a possibility of hydraulic connection through the underground chain of mines. In this case,
hazardous substances can spread over a large area.

Output Data

Information on mine drainage and,
accordingly, their composition has been
excluded from the State Water Use
Inventory since 2015 provided with the
assistance of the Siverskyi-Donetsk basin
water authority.

12 coal mines operate on the territory of
the Donetsk region and 12 mines of
different ownership in the territory of the
Luhansk region under the control of the
Ukrainian Government.

There are no any data about the MW
discharge amount from the territory,
uncontrolled by Ukrainian government.

Conclusions

The long-term operation of coal mining and coal processing complexes on the territory of Donbas led to the
transformation of hydrogeological conditions, which covered significant areas and manifested in the following: changing of
groundwater regime and balance, drainage of rocks, depression of the ground.

The modern restructuring of the coal industry and the massive closure of mines lead to the further aggravation of the
hydrogeochemical problem in the territory of Donbas - intensive changes in mine water and their impact on pollution and
the state of groundwater.

Mine water doesn't have a significant impact on the quantitative composition of surface water due to their preliminary
settling in the beams. The content of main ions and the total water mineralization after the incidence of MW don’t deviate
significantly from the natural concentrations of them in surface water.

Since the beginning of the military conflict the danger of MW is attributed with uncontrolled process of mines shut
down, their flooding by groundwater and subsequent destruction.
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