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AnHoranus. [loka3aHa BaXHOCTh W3YYCHHUS pAlMOHAIBHOH TEXHOJOTMU PEKYJIbTUBAIMH
HApYIIEHHOTO BHIPAOOTaHHOTO TIPOCTPAHCTBA HA OTKPHITHIX TOPHBIX paboTax B MEPHOX
JKCIUTyaTalldl  MECTOPOXKACHWsA.  lIpuBeseHbl  HamOoJee  LeJICHANPABICHHBIE  CIOCOOBI
(opmMupoBanns OTpabOTaHHOW IDIOMIAJN KapbepoB B 3aBHCHMOCTH OT KIMMATHYECKHX YCIOBHH
paliona pa3pabOTKM MECTOPOXICHHMSI M CO3JaHUS MNPUPOJHO-TEXHUYECKOro JaHamadra.
[Ipemmaraempie parMOHANBHBIE BapHaHTHI BOCCTAHOBICHHUS KapbePHOTO MPOCTPAHCTBA YIYUIIAIOT
JKOJIOTUYECKUE YCIOBUS TEPPUTOPUHU IKCILTYATHPYEMOTO OTKPHITHIM CLIOCOOOM MECTOPOIKICHUS.
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Abstract. The importance of studying the rational technoloigy reclamation of disturbed
developed space in open cast mining during thel’§ebperation is shown. The most targeted
methods of forming the worked-out area of quardiegending on the climatic conditions of the area
of development of the field and the creation ohtural-technical landscape are given. The proposed
rational options for the restoration of quarriepiove the environmental conditions of the territory
of an open-pit mine.

The goal solved to justify the need to restoreudistd lands, taking into
account the effectiveness of planned reclamatiomksvand technological and
economic feasibility when choosing a rational di@t for the rehabilitation of
disturbed lands in open mining operations. The owpment of technological
schemes for mining operations depends on the gonditof the mined deposits
occurrence and the land disturbance intensity enogpevelopment. The use of a
fully developed quarry space for overburden plaggmduring the field
development period allows minimizing land use dm&l ¢ost of reclamation of pile
internal dumps under these conditions. Then thécehaf the rational direction of
disturbed lands reclamation in opencast mining ides/ higher technical and
economic indicators when using the developed quarea during the mineral
deposit exploitation. In this regard, conductinge&ch to establish an appropriate
technology for reclamation of the worked-out spateopen cast mining is an
important task for the field development.

The option of both quarries reclamation in the emwnental direction with
the creation of the necessary conditions for sedfmgh of surfaces in the deep parts
of the reservoirs, in the upland parts correspotodshe complete cessation of
mining in this field [1]. In the case of the newaques creation close the ore deposit
development, old mines used for the disposal oftmuwelen and tailings with the
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reclamation of these quarries in a combined dwectiThus, the design of

reclamation works with flooding of the develope@spin deep quarries carried out
after forecasting the water level in an artificteervoir using the water balance
equation and planning measures for its stabilina#éiod anti-erosion strengthening
of the abrasion zone.

Open pit mines used for the disposal of solid hbalskand industrial wastes
and wastewater residues to improve the biologicapgrties of the soil during the
restoration of disturbed lands [2]. The worked spéce of the section filled with
overburden rocks, which do not pose a potentiajeiato groundwater pollution. The
filled part separated by a water-resistant clagiayith a thickness of 0.8-1.0m, and
then filled with household or industrial waste andater-resistant clay layer with a
thickness of 0.5-0.7m. Further, the slopes of itbessflattened, and then a waterproof
clay layer of 0.5-0.7m applied in order to previm transfer of waste contaminants
to the fertile layer. A fertile soil layer formed layers on the area of the reclaimed
space depending on the type of planned vegetahierdepth of its root system and
the processed waste. After that, a fertile or paity fertile soil layer of 0.3-0.5m
applied to the recultivated area with a thicknefs8.95-0.2m, into which briquetted
fertilizer from wastewater residues with a flowerabf 100-180g/m2 applied to
improve fertility. The measures taken to divertugrdwater coming from higher-
lying areas and the surface of the restored zotieedinal stage of the technical stage
of reclamation. Land rehabilitation carried out eleging on climatic conditions, the
degree of purification of the reclaimed object #mel state of the surrounding natural
and technical landscape at the biological stage.

The concept of creating and promoting a touristlifgan the open ponds of
tourist and recreational resources can be usedszseatific and methodological
basis for developing a regional tourism developnm&rategy based on flooded
guarry dumping complexes [3]. For this, the proplosiea adapts to the conditions
of the post-industrial region, the technologicahttees of the production and
restoration of disturbed lands and the qualityhef tecreational and tourist zone.
The tourism sustainable development strategy imgiged using the surplus
property of information flows. The systematic used gpromotion of tourism
products, the development of infrastructure and hgwes of tourism as tools for
the transition to sustainable socio-economic deraknt of the territory, the
creation of excursion areas on the site of landsza@egraded in the process of open
mining will be used in the geo-ecological designtbé reclamation of mine
workings. The development of ecologically safe egimns based on the tourist and
recreational potential of career reservoirs, treaton of infrastructure within the
worked-out zone allows us to differentiate the 0t tourism companies in the
domestic market due to the satisfaction of the demior affordable outdoor
activities in the regions.

The priority trends in the targeted formation o thined quarry space in the
form of mining structures in the short term are [@nstruction of sites, obtaining
energy from the mine-out area and using this sarfas a fish breeding and
capacity, recreation park, botanical garden andeomas Improving the efficiency
of mining enterprises, completeness and integrdéa®lopment of the worked-out
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part of the quarry is possible due to the creatidnconstruction of decent
entertainment facilities in the future, which wginsure the restoration of the
worked-out space in the process of developingigié. f

The final stage of mining the quarry field and payoff the mine workings is
the final part of the mining and technical restimratof disturbed lands [5]. The
measures to prepare favorable conditions for thayment of spent mine workings
and the formation of a given relief of the eartbisface should be carried out
during this stage. An important element in the aedton of disturbed lands is
reasonably selected technologies for the formatad functioning of internal
dumps. Examples of a completed reclamation cydkide recreational areas built
in restored quarry areas. The sludge storagetiabiliilt on dumps, and one-story
houses and a consumer services plant built on ayquReclaimed quarry spaces
used for recreation areas.

The reduction of the residual developed space laadncrease in the area of
the recultivated surface of the dump provided wberating an additional capacity
of the internal dump by increasing the resultinglarof its slope [6]. Overburden
rocks obtained by ejecting the working board ategger slope angle, as well as by
lowering its height, used for filling. The acceptddpe angle of the internal dump
formed by dumping on the distance from the axisnolvement of the cantilever
spreader, which determined by the location relatwethe lower edge of the
overhang ledge and increases in direct proportmrthe height of the main
overburden ledge. The dumping dump-unloading radiesreases from 144 to
107m with an increase in the slope angle of thdéfeom 13 to 20 degrees, which
corresponds to the data of a bucket-wheel excavaker scientific substantiation of
its design parameters provides the largest in ws@ration of disturbed lands for
mining restoration. Technological schemes for thygayment of the quarry space
have been improved, the use of which will signifita reduce the negative impact
of open cast mining on the efficiency of land caowmagon in the operation of
horizontal deposits.

The analysis of the directions of use of the dgwedbquarry spaces, taking
into account various conditions, indicates that ieeximum efficiency coefficient
determined by the peculiarity of a combinationaxftors affecting the choice of the
direction of reclamation [7]. At the same time, ttumstruction area of reclamation
can increase the efficiency of the use of the dgpexl space several times close to
other cities in the vicinity of large cities withedeloped industrial infrastructure.
The placement of technological facilities will sificantly save land resources
under these conditions. The recreational direcisoaconomically justified in the
presence of poorly permeable and weakly dustinggsrabat make non-working
sides and the bottom of the quarry. Water managediesttion is feasible only in
conditions of flat terrain and requires serious t€oto perform works on
waterproofing of slopes. The agricultural directiari reclamation provides
maximum efficiency in the use of the developed epgr areas with favorable
climatic conditions and terrain. The proposed meétlatlows you to choose the
direction of reclamation, providing higher techmiaad economic indicators for the
subsequent use of the developed spaces.
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The special measures are taken to fill quarry vdaidsen placement of
overburden and removed rocks of existing enterprisea quarry [8]. Then quarry
excavations used as a potential resource for whispmsal of any production. All
technological schemes for technical reclamatiormafieral resources at the last
stage should be completed with biological reclaomatf the surface. At present,
there are no incentive or fiscal tools for timedghnical reclamation and restoration
of the landscape after the completion of the faddelopment.

Various methods of restoration of used quarriesEmgland, used for
reclamation of their developed space, are congidg@je Methods of rehabilitation
of disturbed lands into productive state after mgnhave been developed. Applied
technologies include flattening slopes of ledged eestoring them after blasting.
These methods mainly used to prepare the reli¢ghefdeveloped part to preserve
vegetation, ensure their safety and adapt to varsubsequent situations. At the
same time, less traditional methods of natural wvepo envisaged and other
methods of rehabilitation are discussed. The usthede methods improves the
environmental quality of restored lands degradezhbse of field development.

Local authorities have used an extensive rangeludibilitation solutions to
meet the basic needs of the population in ordeestore abandoned quarries over
several years in various locations, mostly in thelew Athens area [10]. The
reclamation of abandoned quarries is a seriouslgmoland should be solved
gradually due to the lack of necessary funds andting the basic needs of the
population. The development of a methodology fer ehabilitation of abandoned
guarries is part of a geographical or administeatimit. The use of multicriteria
analysis and a geographic information system prematquick and cost-effective
method of restoring damaged areas. A large numb&bandoned quarries are
located throughout the country; some of them weeduas uncontrolled landfills,
which became the main cause of serious environm@aléution. The gradual
restoration of abandoned quarries helps to imptheequality of the environment
and rational planning of regional development. Adeeenvironmental impacts and
the problem of aggravation in the immediate viginif large urban centers are
common in many areas. The proposed methodologgdtacting suitable quarry
sites and determining the most rational rehahbiitasolution is a useful intention
of the administration.

Quarry pits are located near existing fabricatednédions and if they are
used, they provide almost ideal conditions foriatprvaste, taking into account the
factor of transportation distance [11]. Filling ques with waste not only
eliminates the threat of deformation processekerfarm of landslides, lowering of
the territory and its swamping, but also guarantdfes technical stage of
reclamation of disturbed lands, which minimizes ttwest of returning them to
economic circulation.

The study of the condition of the open pit spacquiified taking into
account the existing transport access to the hasizo ensure the front of work
during the development of the field [12]. On thiasls, methods have been
developed to improve the technological and econagfiiciency of the technical
stage of reclamation by forming receiving contasnfar the disposal of high-risk
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industrial waste. Along with this, the possibiliynd expediency of placing cinder
blocks in the quarry space being developed as @lathe technical stage of
reclamation of land disturbed by mining have bedrstantiated. The possibility of
building receiving tanks for industrial waste dispbis being considered to increase
the economic efficiency of restoration of disturlteditories. The tasks of reducing
the volume of waste generation in mining and prsiogs production are being
solved as a result, which reduce the load on théra@mment in the region and
increase the level of integrated subsoil develogmen

The surrounding areas of settlements with the wsstee of quarries require
a solution to the improvement of the area afteragperation of the field by an open
method [13, 14]. Rational ways to restore the wdraeea of open mining include
its use for recreational purposes. At the same,tittne justification of the best
technology that contributes to the preservationth& mining area close to the
natural state of the natural environment favors wise of rational methods of
reclamation of the quarry space that have beeedastpractice.

Conclusions

The higher technical and economic indicators aseiesd during the period of
exploitation of the deposit with a rational restmma of the developed space of
quarries. For this, during the reclamation of tleeedoped space, it is necessary to
predict the water level in the artificial reservaimd plan measures to stabilize the
watercourse. The task of rational reclamation ikiea@d by directing their
placement when using industrial and household wastél the free space of the
quarry excavation. The reclamation of disturbedd$arduring the period of
subsurface development increases the efficienayining enterprises through the
formation of mining facilities. The division of tlguarry field into adjacent sections
when filling the residual waste space increasessthitace area of the dumps for
reclamation. The degree of flooding of the devetbspace depends on the
parameters of the created reservoir and the ammfuwbrk on the design of the
coastline. The use of developed space near latigs with improved infrastructure
increases the efficiency of the work performed salvetimes. Timely
implementation of technical remediation of distutbands contributes to the
restoration of the terrain after completion of dielevelopment. The preparation of
the relief of the mine-out space contributes to ithprovement of the ecological
qualities of the land and the conservation of vaien. The restoration of
abandoned quarries helps to improve the qualitthefenvironment in the area of
subsurface development and can be included in mafidevelopment planning.
Ensuring the technical stage of reclamation ofwtbeked-out quarry space reduces
the cost of restoring disturbed lands. These ratiamethods of reclamation of the
developed space in open mining operations congilbatthe preservation of the
surrounding area.

This paper was prepared within the framework of the Grant Financing
Project of the Ministry of Education and Science of the Republic of Kazakhstan
2018/4P0O5131591.
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