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Abstract

The article provides an analysis of Russian and foreign expenence of work for the recultiva-
tion of land after the anthropogenic impact - mining in the open way. The article provides the
rationale for the choice of directions for the recultivation of man-made landscapes of the Leb-
edinsky mining complex taking into account the conditions and the factors influencing the
subsequent targeted economic use of the reclaimed land.
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The research was carmed out in the framework of the state order Ne 5.3407.2011 Rational use
of subsoil resources in iron ore province of KMA: problems and ways of their solution.

The issues of rebuilding and use of disturbed lands freed up after mining, abroad started in the
early 60-1es years of the twentieth century. Attention to the implementation of rehabilitation
works has increased in the past 20-25 years in connection with the increase of scale open pit
mining.

Here are some examples of the violation and restoration of the lands of the general mining
works 1n the industnalized countries.

In recent years in the United States only open mining violated more than 1.5 million hectares
of lands. About 40% of this territory was formed in coal mining, 25% - in mining of sand and
gravel, 30% - in mining of iron and polymetallic ores.

The main attention during the recultivation of lands in the United States is paid to the forest,
recreational, agricultural and water areas, in this case, must take into account the economic
benefits and economic value of newly created landscapes.

Thus, in the USA, coal company in the state of Ohio turned into a recreation zone area of
about 10 thousand hectares, released under the open coal mining. Rehabilitation costs, as a
rule, pay oft income from the sale of licenses for hunting and fishing.

For agricultural purposes in the United States primarily use the dumps with potentially fertile
species, to ensure the productivity of which do not require large expenditures. In Kansas 80%
of all availabie in the state of pastures is located on reclaimed land dumps. Newly created
pastures are more productive than natural Land reclamation in the USA produce mining com-
panies themselves or the special organizations at the expense of tunds of the companies [7}].

Opencast coals in Germany are concentrated, mainly, in the Rhine brown coal basin - one of
the largest industrial regions of the world. Total area of the development of coal here 1s more
than 200 km?2, thus, violated more than 18 thousand hectares of fertile lands.

Considerable violations of the landscape are also a career on the development of construction
materials. Every vear for the production of the latter is given 2 - 3 thousand hectares. In Ger-
many most of the disturbed lands is restored under atforestation, under the cultivation of agri-
cultural crops, ior recreational purposes and for the construction of ¢ivil and mdustnal ob-
jects,
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At minng enterprises, land reclamation 18 conducted for projects dt.‘.'“«"ft?hﬁ}lpﬂ'd simul--t-a:z1'§o;u_g|y
with the projects and plans of mountam works, R-c.c-lm-ni-;”'mn S dUI_"It;: directly after working off
of stocks of deposits. All mung enterprises i the obligatory order are revwved and remain
fertile soil for 1ts subsequent application to reconstruction of the surface of the affected terri-
tortes. For obtamming licenses for mineral extraction 1L 1s necessary (o submit the plan of resto-
ration of the terntory after the end of the development.

n Russia works on recultivation of disturbed lands in the extraction of munerals in the open
Wy in an industrial seale were carned out also in the end of 60-1es years of the twentieth cen-
tury.

First recultivation had a narrow regional character. In some areas of the country on the nitia-
tve of local authonities and heads of the mining enterprises were started experiments on
growing on the slopes of overburden rocks of various agricultural and forest crops. More wide
scope recultivation of work adopted in the beginning of 70-1es, when the extraction of mineral
resources (R0-85%q of the total volume) are calculated with the use of the open method of de-
velopment, the most negative impact on the environment (4],

At this time, the requirements for the implementation ot rehabilitation works were formulated
in the «Law on the protection of nature in the RSFSR», as well as in the Decree of the CM of
the USSR of 12 July 1962 «On improvement of state registration of lands and use them
agnicultural production». These legal standards have served as a stimulus for the development
of wide complex researches in the field of land reclamation, as well as the beginning of the
practical implementation of rehabilitaion works on restoration of the disturbed land [6].

Currently. the area of disturbed lands in Russia amounts to 1.5 million hectares. The disturbed
land spread over the entire territory of the country,

Significant areas of disturbed land is located in the most highlv developed in the agricultural
respect of areas, 1e. within an agricultural country band - in the Central, Central-Chemozem,
North-W est economic areas.

At the present ime only by KMA under the mountain objects employs more than 30 thousand
hectares, of which 50% 1s arable land. The scale of violations of the lands of the open moun-
tain works 1s explained by the fact that a part of the objects of violation of land (career,
dumps. tathng dumps) are in the development within the project boundaries, the period of
service which 15 measured in tens of years, in connection with that, there are no waste square,
to the recultivation.

Reﬂmration of lands violated by mining operations, in present in Russia is conducted in the
following directions: agriculture, forestry, recreational and construction. The most frequently
used the first two directions of biological recultivation. Use of the restored land for agricultur-
al pr(}'un‘jQ“ in Russia is carried out in areas with fertile soils and favorable for the cultiva-
tton ot agnicultural crops climate.

Only |n the basin of the KMA under agricultural production are recultivated 2.8 thousand hec-
tares of disturbed lands.

In Ihe‘ RUS'Sla'rj practice of recultivation arec known examples of successful architectural-
planning decisions on the establishment of recreational areas. parks, nurseries, sport facilities
at the disturbed mining of the reglon's territory of Kuzbas, Central Chernozem Area [5].

Nc(-)l.andﬁcapes of KMA are a good standard of technogenie landscapes in the South of the
Russian plain. [n the North of the Belgorod region 1¢ located the Lebedinsko-Stoylenskaya
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In the production of open-out mining is a violation of the land, the natural terrain and for this
reason on the territory of the Lebedinsky industrial complex appears an artificial man-made
landscape, adversely affecting the varnious components of the natural environment.

Typical elements of a newly formed technogenic landscape within the borders of the land
allotment of the Lebedinsky industnal complex are: the Lebedinsky open pit with external
outbound trenches; the external dump loose Stripping Ne2; extemal dump rock Stripping Nel
tatling  hydro dump for waste disposal, enrichment and loose breeds that are delivered from
career by hydro transportation; surface industrial complexes of the plant.

The Lebedinsky open pit at the present time 1s an artificial terraced funnel, continuously de-
veloping in space and time as the development of the fields. The total area of the [.ebedinsky
pit as at 1.01.2013, 15 equal to 1485 ha, depth - 386 m [8].

Disturbed lands occupied by the Lebedinsky open pit fully withdrawn from agricultural turn-
over, because the internal formation of the dumps in the next 40-50 years 1s practically ex-
cluded because of the miming and geological conditions — steeply fall of deposit of ferruterous
quartzites.

In connection with this, the area of disturbed lands of this pit in the short-and long-term reme-
diation is not subject to, because the open pit will be one of the permanent sources of negative
influence on the natural environment.

The acres also are excluded under the industnial complex of this enterprise in the long term.
The restoration of the disturbed land will be performed in the long term after a full develop-
ment of the reserves of ferrous quartzite, in the period of the operation will be carmied out only
improvement of vacant territories.

Spotl rock Stnpping Nel and a heap of loose Stripping Ne2 must be recultivated. Moreover,
the restoration of the shipment in the process of formation of the dumps with the purpose of
reduction of terms of retumn of recovered lands into economic use and reduction of negative
impact of technogenic landscapes on the environment.

As dumps are the main objects on the recultivation of disturbed lands for the period until
2016, explain the choice of directions of remediation with regard to the conditions and factors
contributing to the economic use of the restored land;

- natural physico-geographical conditions of the terntory of the plant;
-soil-ground ¢haracteristics of disturbed lands;

-the suitability of the mined rock for biological development;

-the state of environmental conditions on the territory of the complex;
-the social importance of land reclamation works.

Natural conditions of the region. The area of KMA (Lebedinsky GOK) is located in the
South-Western slope of the Centra! Russian upland. The main forms of relief are watersheds,
between the river plateau, the river valleys, and beams ravines,

Climate of the regton 18 moderate-continental, with hot summer and cold in winter. Depth of
soil freezing - 120 sm [1]. In the course of the year falls 80-520 mm of precipitation. Percent-
age ot forest land plot is low of 4.7% (on the region - 9.2%). There are no large forests in the
vieinity of Lebedinsky open pit.

Chimatic conditions of the region are favorable for the growth of the basic kinds ot cultures:
inden. maple. bureh, pine, tarch, oak, sea-buckthor and other forest and shrub crops. Field
and mdustrial band tonmed of white acucia, ash, poplar, etc.
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Charactensties of the land within the termitory of Lebedimsky industrial complex. The territory
of the complex 15 within the chernozem carth zone, Cht-‘l'l"ﬂ{'}.-ztit’l‘l-ﬁ-. typlc:al GUELpy A dominant
aren. They are dated to the plateau and hgt flat slapes of the terramn. They tormed in the Qua-
temary loess-like loams. clays and chalks. The mechamcal c-ampo-si_tion of soils across the
terriory 18 o heht argillic. The total capacity of the humus horizon of chemozem is equal to
53 p::r;;::nt, at a depth of S0-60 cm - up to 2.9 %o.

Sotls have a neutral reaction (pH 6.4 to 6.9). These soils correspond to GOST 17.5.3.06-85
«Requirements to the definition of the norms of the removal of th‘ﬁe fertile layer of soil in the
production of excavation works» and are suitable for agricuttural, forestry development and to
the carthing of marginal lands {3].

The suitability of the developed rocks in the biological development ot disturbed land. In sed-
imentary thicker developed the Lebedinsky deposit of ferruterous quartzites prevail suitable
for bmlbgical recultivation of waste rock: the fertile sotl (0.5-1% of the total volume of soft
overburden): potentially suitable breed - loess-hike loams - about 10%. The soil-mixture ob-
tained as a result of the development and transporting them to the dumps, a mixture of clay
loams with other breeds. All these breeds have favorable agrophysical properties, chemical
composition and are suitable for cultivation of perenmial grasses. shrubs and tree crops. More-
over, Quaternary clays, Callovian clays and their mixtures can be used 1n agriculture and for-
estry without covering their soil fertile layer {pastures, hay fields, plantations),

The state of the environmental conditions at the JSC «lebedinsky GOK» and the adjacent
territory. The termitory of the «Lebedinsky GOK» at the present time is characterized by a
high concentration of disturbed lands: the open pit (one of the largest in Russia) acting heap
of loose Stripping Ne2, dump rock Stripping Nel, the tailings of the hydro dump, industrial
abjects.

Because of the neighboring provisions the Stoylensky and Lebedinsky iron ore deposits, as
well as its location and the termitory of the complex of other mines, a high concentration of
disturbed lands, all of these sources have a negative and multi-faceted impact on the environ-

ment. In the future. for the period up to 2016, the further concentration of mining production
in the termtory will be provided.

The expansion of morphological parameters of the pit, waste dumps, tailing would lead to the
additional withdrawal of acres. In the connection with this. the company is charactenzed by
high and Increasing the extent of development of mountain works of technogenic load on the
environment, and the protection of the environment at the plant is one of its priorities.

Tl?a sucia] im‘partance of the recultivation of lands of the JSC «Lebedinsky GOK». The region
of the JSC u_L.e.bed_msky GOK» 1 characterized by high population density, the proximity of
the source of land for human settlements and the industrial enterprises.

Recultivation should be directed at the establishment of a waste of wood plantings vanous
Purposes, as well as the establishment of recreational areas, parks. sports facilities on the tefri-
tory of the allotment of land of the plant with the pumose of prevention of the harmful impact

ol mlmﬂgﬁﬁperattonﬂ on the environment, improvement of sanitary-and-hygienic situation
ternitory of the plant,

W nh. the PUTWS\? QT sub-%*;tla.ntiarian of the most approprate. as from the point of view of eco-
n0m|§: \.aluel. and taking into account ecological safcty. select the type of subsequent devel-
opment of disturbed land, we considered the following dircctions:

-natural overgrowing of surfaces and stopes dumps, tailing dumips;

-agricultural reculuvation:
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forest recultivation

Natural overgrowing of external dumps and tailings dam of the plant is the most economic
direction of the disturbed lands.

For the natural formation of vegetation cover on the slopes of great importance have the prop-
ertics of soil, forming the dumps, the degree of suitability for the normal growth and devel-
opment of plants, climatic conditions of the regions of location of the dump, the presence or
proximity of sources of infestation of the surface of the dumps.

So, to dump rock waste tock tailings from the unsuitability of the pouring and wash soils, the
process of self overgrown on the surtace of these objects is practically impossible.

The process of natural recovery of vegetation communities at the dumpsite Nel is possible,
but the process is slow and may not be effective and efficient, so as violations of the earth do
not disappear, they become sustainable technological formation, not to be carmed to a safe
condition.

Agricultural recultivation of disturbed lands includes the restoration of fertility of soils for the
cultivation of agricultural crops with a sufficient degree of productivity, the creation of the
disturbed lands areas of arable land, meadows and pastures.

[n a densely populated area with a favorable climate and fertile soils, which is an area of the
Lebedinsky GOK, recultivation should be predominantly in agnicultural direction.

One of the main factors restricting the use of disturbed lands dumps Nel, Ne2 for agncuitural
purposes 15 the height of the dumps. For the agricultural development of the height of the tups
Nel and Ne2 should be not miore than 50 m, and the number of tiers in the dumpsite 3-4. At the
present ime existing dumps Nel, Ne2 surpassed the height, but in the short term until 2016
height dumps reaches 100 m and more.

At the height of the dumps of conditions of cultivation of agricuttural crops 1s very difficult
(increased wind and water erosion of soils, deteriorating their water regime, 15 complicated by
the use of agricultural equipment and implementation of agro-technical measures),

According to the classification of disturbed lands for technical relief (GOST 17.5.1.02 - 8S)
the area of external dumps at the height of the dumps about the natural surface of 30-50 m is
used for agricultural lands. Violated the area of external dumps with a height of over 50 m for
agricultural development are not suitable [2].

Taking into account the limitations of the agricultural recultivation of areas outside dumps of
overburden Nel and Ne2 1s ineffective and counter-productive.

Forest reclamation of disturbed lands provides tor planting tree crops, the creation of torests
of various purpose and values. For the conditions of external dumps of the Lebedinsky GOK
torestry development can be encouraged with a view to:

- EC development through afforestation in the dumps with the steepness of slopes of 8 - 10
degrees:;

- plantings general economic purpose on the surface of the dumps and gentle slopes:

- plantings general economic plantations in the system of forest shelterbelts in the case of ag-

ricultural development of the dumps:

- natural compleves and the parkland. regardless of from the composition of the rock - when
the dumps i the immiediate vicinity of settlements.



pe sone of the district of the Lebedinsky GOK,
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Fig 1 Ledges recultivated dump under forest vegetation

Forest plantations contribute to the detention of dust in the amount of ﬁ'om‘ 15 to 2.3 k‘g{ha,
daily absorb a 23.3 tones'ha of COs, emit up to 18.5 tons’ha ot O, which is espem‘ally 1m-
poﬂ;mt tor the Starooscolsco-Gybkinsciy area, where the industrial enterprises emit to the
atmosphere of 5 million tons CO, per vear.

Forests and bushes protect the soil on surfaces and slopes of waste; contribute to the accumulation
of moisture in the soil. Forestry development of disturbed land dumps allows you to:

- use for the recultivation of less fertile soils for the cultivation of forest cultures suitable majonty
of loose rocks of stnpping):;

- reduce costs for the recultivation of disturbed lands, since the application of the fertile soil a_nd
potentially fertile soil in the area reclamation, you can perform the main mining and transportation
equipment in the process of the dumps formation:

- conditions of the cultivation of forest cultures in comparison with the agricultural develop-
ment of disturbed land requires less material and labor costs:

reduce the requirements to the preparation of surfaces and slopes dumps to forest reclamation,

carry out forest recultivation of dumps of any height (over 100m) and forms:;

4

increase the percentage of forest land territory of the plant and Gubkino the area as a whole;

reduce the negative impact on the environment:

Improve sanitary-and-hygienic conditions and acsthetic appearance of the terntory of the
plant and n the Gubkinsciy district.

On the basis of the listed factors. taking into account the high degree of disturbed lands terri-
tory of the plant, affecting the natural environment. the proximity of the dumps to ﬁe’ttlemc_nt:».f_
we can conclude that the most appropriate direction of the recultivation of disturbed lands 0

external dumps Ne2 154 torestry engineering recultivation
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