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B cratee mpezacTaBieH 0030p M aHANU3 M3BECTHBIX TEXHUYECKUX PEIICHHH IO CHUKEHHUIO 3aCOJICHUS
TEPPUTOPHUIL, PACTIONOKEHHBIX B reorpaMuecknX perHoHax pa3padOTKH MECTOPOXKIACHHH KaIMIHBIX COJNEH, B
9acTHOCTH, B paiioHax aesarenbHocTH OAO «bemapycbkanmity. OTpHIaTenbHbIE MOCIEACTBHUS 3KCILTyaTaIlun
MECTOpPOXKACHUH KaluiHBIX coJiell HpOSIBIAIOTCS B OCEJaHHMM 3E€MHON IMOBEPXHOCTH HaJ OTpPaOOTaHHBIMU
MECTOPOXKACHUSMUA U OTYYKACHUM IJIOIAAed IUIOJOPOJAHBIX 3€MeNb B MECTaxX CKIaAUPOBaHHA OTXOJOB
KaJIMWHOTO MPOU3BOJICTBA.
IIpu Bo3nelicTBHM aTMOC(HEPHBIX OCAIKOB Ha COJIEOTBAJBI U MIJAMOXPAHMININA 00pa3yIOTCs U HAaKaIUTUBAIOTCS
XJIOPUAHO-HATPHUEBBIE PACCOIBI, YTO MPUBOAUT K XUMHUUECKOMY 3arpsi3HEHUIO MOYB C TEHACHIMEN paclIMpeHus
romaneit 3aconenus. Kpome Toro, BEIOPOCH! CONSHOW MBIIM OT 00OTaTHUTENBHEIX (abpuK, oceqas Ha IOYBE,
3arpsi3HSIOT  BEPXHHM IJIOJOPONHBIA cloil. B cBA3M ¢ 3TUM 0COOYI0 aKTyalbHOCTh MPHOOPETAIOT
IpefoTBpallleHhe U MHUHUMM3ALUS 3aCOJEHUS MOYB, a TaKXKe pPEKyIbTUBAlMA B paliOHE NMPOU3BOJICTBEHHOU
JIESITENBHOCTH IPEATIPHATHUS.
IIpoBeneHHBIN aHATH3 3aIIATCHTOBAHHBIX Pa3paOb0TOK MO3BOIMI BBIICIUTH METOBI IPEAOTBPAICHHS 3aCOTICHUS
NOYB NpH (OPMUPOBAHHH COJICOTBAJIOB, MO3BOJSIOINX CHU3UTh HETaTHBHOE BO3/CHCTBHE HAa OKPYKAIOLIYIO
cpeny. [TokazaHo, 4T0 0c00yI0 aKTyaIbHOCTD IIPEACTABIACT PEKYIBTUBALUS 3aCOJICHHBIX 3eMelb. PaccMOTpeHbI
METOABI YMCHBIICHUS 3aCOJICHHOCTH, IMOoKa3aHa 3()(QeKTHBHOCTh NMPHUMEHCHHS OMOIOTHYECKOH PeKyIbTHBAIUN
3aCOJICHHBIX 3€MeJIb C UCIIOIb30BaHUEM PACTCHUH-TaIO(PHUTOB.
ITpoBeneHHBII aHAIN3 KOMIUICKCA TEXHUUECKNX PEIICHUH B HAIIPABICHUH YKOJIOTHYECKH O€3011aCHOT0 OCBOCHUS
MECTOPOK/ICHIH KaJMHHBIX COJIEH IOKa3bIBaeT, YTO NPHUMEHEHHE OHMOJOTHYECKOW PEeKyIbTHBAIMK IIOYB B
paiioHe [eSATeIbHOCTU KaTHMHHOTO MPOU3BOJICTBA MO3BOJIUT BEPHYTh B XO3AHCTBEHHBIH 000POT MOUYBHI, a TAKXKe
CHHM3HTbH TEXHOTEHHOE BO3/I€IICTBUE HA OKPYKAIOILYIO CPELY.

Kniouesvie cnosa: omxo0bi npou3eo0cmea Kanutinbix y0oopenuil, peKyiomueayus, Ouoiocuieckas peKyiomueayus, pacmeHus
3aconennbIx 600m.
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Introduction

The specificity of minerals deposits mining lies in their temporary character. Due to this, minerals
mining are effectual to be carried out in the way that the new landscape, scarf, ettle and engineering
installations being formed, are possible to be used efficiently for other economic purposes later on.

A number of negative environmental impacts of JSC ‘Belaruskali’ industrial activity have been
detected during potash salt mining in Starobin deposits. The negative aftereffects are observed in
depressing the upper layer of soil above the exhaust deposits as well as alienation of fertile soil in the
potash wastes disposal sites [1, 2].

‘Belaruskali’ tail facilities are associated with dumping the salt tailings piles (terricones) from solid
halite waste ore, as well as constructing and exploitating sludge storage tanks for dumping liquid clay-salt
slurry. Totally, the two-thousand-hectare area has accumulated more than 650 million tones of wastes
during the 50 years of the Starobin potash mines having been in operation. Salt tailings piles vary from
120 up to 150 meters. With the current methods of ore beneficiation being used, the amount of wastes and
the area occupied by them will be increasing. At present, there are 13 sludge depositories with the total
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area of more than 1,1 thousand hectares, located in the territory of the enterprise. About 104 million tones
of halite clay-salt slurries have been dumped in the operating sludge depositories [3].
The main part

The latest and the most constructive approach to reducing the environmental problems in the region
is the application of eco-management [4]. The main strategies of environmental management are the
following:

- environmental situation management;
- reduction of the negative impact to the environment;
- prevention of the negative impact to the environment.

One of the efficient instruments for ecological management is the system of managing the
environment (EMS), run by the enterprise. The EMS of the JSC ‘Belaruskali’ is developed in accordance
with the requirements of ISO 14001:2004. EMS gives an opportunity for the identification of the most
environmentally hostile impacts, actualise them, thus, enhancing environmental protection, which
stimulates the enterprise for the pragmatic application of the most efficient and profitable technologies
available in the appropriate and economically viable sites [5]. EMS is a constituent of the overall
enterprise administrative system.

A high concentration of soluble salts in the water (up to 95 %) is a distinctive feature of halite and
slurry wastes. Being affected by atmospheric precipitation, sodium chloride brines are formed and
accumulated in the salt tailings piles and sludge depositories, which leads to chemical contamination of
soil with a tendency of expanding the salinity area. The other reasons for soil salinization advancing are as
follows: wind and water erosion, salt dust pollution from the conglomerate mills, which generally
aggravate the overall picture of salinity. Settling on the ground, salt pollutants contaminate the upper
fertile layer of the soils [1-3].

Due to this, the methods of preventing and minimizing soil salinization, as well as the ways of its
restoration in the areas of the enterprise industrial activity are regarded as most relevant.

One of the most viable tendencies of preventing and minimizing salinization is the rational
arrangement of salt tailings piles and sludge depositories considering zonation of mine fields of the
operating and potentially productive mine groups. The possibility of reusing wastes sludge as the basis of
extendable salt tailings piles, which allows to reduce both the sludge wastes areas and the costs of creating
impervious screen at their base significantly, is identified [3, 6].

The technology of reclaiming wastes depositories, which makes it possible to reuse sludge wastes
tanks for dumping sludge wastes, has been developed by the specialists of JSC ‘Belminchemind’ [1]. The
most preferable in terms of using sludge wastes as a source of both useful product KCL and minerals is
the manufacture of the fertilizers and ameliorants that have been tested in agriculture.

Management of land alienation problem as a result of its salinization is urgent because of the annual
growing environmental footprint to the soils due to their natural specificity, favourable for this particular
phenomenon occurrence. Based on this fact, the development of the methods of liquidation of potash
wastes depositories as well as restoration of soils is the issue of the utmost priority. The technique of
liquidation of salt tailings piles on potash mines, saturated with saliferous water across their beds, by
underground injecting the saliferous water into the aquifer is suggested [5].

A great many of developments are aimed at enhancing the methods of underground storage of
potash industry mines wastes of different kinds, such as solid halite, liquid clay-salt and other industries
toxic wastes. The technology of sharing the underground halite and slime wastes storage so as to avoid
further construction of sludge storage depositories, as well as reduce the area meant for ‘Belaruskali’ tail
facilities is developed [7, 8]. Sharing wastes storage with 25 % of clay slime is stated not to significantly
affect the variation ratio in overall mixture strength; vice versa it may exceed it, compared to pure halite
content. The given work [9] suggests the technique of industrial liquid wastes underground storage
involving injecting heterogeneous wastes into hydraulically isolated from each other portions of the soil
layer.

Currently, the opportunity for applying the impervious screen made of polyethylene film to prevent
contamination of subsoil water with KCl and NaCl brines, sludge storage depositories operated in potash
production are being studied [10].

The dumping methods of improving potash production wastes and reducing the wastes storage area
are under development.

The analysis of patented innovations allows to identify the methods of preventing soil salinization in



the formation of salt tailings piles [11], increasing the efficiency of damp proofing by gunniting its surface
with clay-salt slime [12], increasing the efficiency of damping [13] by filling excavated zones of the rocks
and concentric allocation of rock refuse into the damp with the orientation of small and middle fractions
in the upper layer of the damp, letting to reduce the negative impact on the environment [14].

Soil salinization creates extremely unfavourable conditions for planting and, thus, does a lot of harm
to agriculture, alienating large land areas (picture 1).

Picture 1 — Technology-related zone in the vicinity of salt damps (a)
and sludge storage tanks (b)

Reclamation (improvement) of disturbed mined soil simmers down to their desalination and
creation of favourable conditions for water-salt balance for growing plants. Therefore, restoration of saline
soil in the areas of JSC ‘Belaruskali’ industrial activity is of special relevance. The decrease in soil
salinity and soil desalination can be achieved by means of various methods such as: mechanical removal
of salt, salt plowback, superficial washing and biological restoration.

Biological restoration (grassing down disturbed mined soil) is one of the recommended methods to
deal with the problem. Biological restoration is aimed at binding stabilization of the surface soil with the
plant rooting system, creating dense grass stand and preventing erosion on disturbed mined soil and waste
piles, and also resumption of soil self-purification and soil formation.

The most efficient method of biological restoration of salinity soil is planting salt marsh plants.
The soil being high in salt, salt marsh plants, which are ecologically, physiologically and biochemically
specialized plants, are capable of normal functioning and developing. Because of accumulating plenty of
salt, salt marsh plants have a high osmotic pressure of the cell sap. When the rooting system of the salt
marsh plants has a high moisture tension, exceeding the osmotic pressure of the soil solution, they are
capable of absorbing salinity soil water [15, 16].

Orach salt-resistant (Atriplex holocarpa ), Lucerne the blue salt-resistant (Medicago holocarpa),
Pribrezhnitsa the saline (4eluropus littoralis), Common licorice (Glycyrrhiza glabra) (picture 2) and
others are actual successful growing practices in moderate climate

Festuca grass (Emberiza citronella), Bluegrass meadow (Poa praténsis), Mock sypress (Kochia
scoparia) (picture 3), are the most valuable soil desalinization plants in the Republic of Belarus, in our
view, possessing a high biological productivity and indiscriminate to soil conditions. Besides, the plants
mentioned above are perennial grasses valuable as field crops and medical herbs. Soil desalinization by
using the given salt marsh plants lets remove harmful to crop plants salts from the soil (10-15 % per year)
and increase the productivity of salinity soil to 20-25 %. The period of soil desalinization by using salt
marsh plants is about 4-5 years for medium-salinity soil and about 6-7 years for high-level salinity soil.
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a — Orach salt-resistant; b — Lucerne the blue salt-resistant;
¢ — Pribrezhnitsa the saline; d — Common licorice
Picture 2 — Salt-resistant plants

a b C

a — Festuca grass; b — Bluegrass meadow; ¢ — Mock sypress;
Picture 3 — Salt marsh plants

Summing up
Thus, the analysis of advanced environmentally sound technology solutions to potash deposits
development carried out shows that currently there is a viable option for mineral deposits development
observing the required environmental measures aimed at reducing the inevitable man-induced impact and
considering the possibility of further effective use of land. Biological soil restoration practice (along with
other environmental management methods) in the areas of potash industry functioning will allow to revert



to the soil use, as well as reduce the environmental footprint.
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