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Abstract. Conditions of the planning of open-pit mining objects have been identified, making it possible to 
reduce the need in the allotted land area during mineral extraction. The research results have allowed 
proposing a methodological approach to determine economic expediency of the increase in the technogenic 
land reclamation level under conditions of open-pit mining, being the reserves to expand the technogenic land 
areas returned to the economic use. 

1 General statement of the problem 
In Ukraine, level of land reclamation in terms of the land 
area disturbed by open-pit mining is not more than 50%; 
the rest of the mining area is excluded from the economic 
use for decades or even for ever resulting in considerable 
losses for further land use in a mining region and leaving 
the unsolved problem of negative environmental impacts 
of mining activities. First of all, reclamation is topical for 
those mining areas requiring the lowest costs for their 
restoration. Due to the fact that a great share of the 
disturbed lands is not restored, a mining enterprise is to 
compensate the land owners their losses of land resources 
that form the grounds for conflicts related to the land 
allotment for mining purposes. Thus, current topical 
problem is to search for the possibilities to increase a 
specific land share to be restored in terms of a general area 
of mining allotment along with the substantiation of 
technological solutions to plan mining operations aimed 
at reducing the disturbed land area while mineral mining. 

2 Analysis of recent studies and 
publications 
Scientists, dealing with the problems of the reduction of 
mining-related environmental impacts, pay considerable 
attention to the development of ecological and economic 
criteria of administrative decision-making concerning 
mining object planning. Implementation of the measures 
for land reclamation after open-pit mining should favour 
the mining industry transfer into the sustainable mode. 

That is the sustainable development of the mining sector 
which should be determinant for the activities related to 
the mineral use for national economy [1]. Thus, the 
development of main mining processes should be in 
compliance with the measures for the negative mining 
effects compensation in both environmental and social 
terms since negligence of the environmental-saving 
requirements is the reason of sharpening economic and 
social problems in the mining sector.  

Source [2] indicates that mining effects on the 
environment should be overcome partially by creating 
investment-attractive technogenic lands and partially by 
activating the processes of natural self-restoration of the 
disturbed terrains. Nevertheless, following problem is still 
unsolved: what share of mining allotment should be 
covered with the lands to be returned for the economic 
use. It is obvious that it requires the elaboration of certain 
criteria to evaluate the expediency of restoration of 
specific mining objects in terms of the land use purposes.     

Litvinov [3] highlights the necessity of such planning 
of mining objects in terms of which it will be possible to 
restore as many disturbed land areas as possible. 
According to the researcher, it is the level of lands under 
reclamation that should be one of the main criteria to 
evaluate the efficiency of different technological schemes 
for deposit mining.     

However, a problem, concerning the following, still 
lacks its solution: evaluation of possibilities to improve 
the land preservation level in terms of open-pit mining at 
the expense of both limited shares of disturbed lands for 
the construction of open-pit mining objects and search for 
the resources to improve economic attractiveness of 

ICSF 2021
E3S Web of Conferences 280, 11002 (2021) https://doi.org/10.1051/e3sconf/202128011002

   © The Authors,  published  by EDP Sciences.  This  is  an open  access  article distributed under the  terms of the Creative Commons Attribution License 4.0
 (http://creativecommons.org/licenses/by/4.0/). 

mailto:ebabets@gmail.com


 

disturbed land restoration according to the specific land 
use purposes.  

Irrespective of the considerable scientific findings as 
for improving the efficiency of activities related to the 
restoration of environmental objects within the mining 
allotment area, insufficient attention has been paid to the 
identification of economically expedient reserves for the 
increase in mining-related land restoration according to 
the land disturbance. An issue concerning substantiation 
of technological schemes for planning mining objects in 
terms of land preservation criteria should be considered 
more as well. 

The research objective is to substantiate theoretically 
the grounds and develop recommendations concerning the 
specification of technological trends in providing the 
limited disturbance of the mining allotment lands as well 
to assess economically expedient reserves of land 
reclamation for the areas disturbed while open-pit mining 
to reduce the land losses in terms of the land disturbance 
area. 

3 Statement of the main research 
material 
Mineral mining is still of high importance for the 
economic development of industrial countries. The 
mining sector is a factor for increasing a level of capital 
investment in tangible assets in all the technologically 
related industries; it favours overall economic growth of 
the countries with the developed mining sector [4].   

However, planning of mining enterprises requires 
paying considerable attention to the development of 
measures to limit the mining impact on the environment. 
Those negative effects are inevitable; their amount 
depends on the demand for some specific products offered 
by the mining sector [5, p. 494]. 

Along with the economic effects from the deposit 
development, among other things, a society has 
environmental damages in the form of disturbed land 
resources. While accumulating at a certain level, the 
damages result in the necessary costs for their elimination, 
and the costs may exceed the effect of the mineral use [6].    

Thus, legislation of the majority of mining countries 
obliges mining enterprises to restore the lands so that they 
will be of the same state before mining operations [7]. To 
do that, it is required to determine the factors stipulating 
the extent of mineral-mining land disturbance and identify 
the possibilities to implement economically expedient 
activities for technogenic land restoration.  

Horizontal open-pit mining, resulting in more intense 
land disturbance in reliance on the mass unit of the 
extracted mineral, is of the highest loss for land resources 
and for the ecosystem in general. According to [8], 
constant tendency to open-pit operations is peculiar for 
current world mining development. There is about 73% of 
total mineral output extracted by open-pit mining 
worldwide. In its turn, surface mining development is 
accompanied by the increasing concentration of 
production, deepening open pits, and, correspondingly, 
volumes of the rock mass removal. Open-pit mining is 
mostly used to extract ore minerals, lignite, rock for 

construction materials, kaolin, rare earth metals etc. In 
terms of Ukraine, about 75% of mineral output is 
extracted by open-pit mining. As for the iron-ore industry, 
the figure is 85% [9, p. 1]. For instance, Dnipropetrovsk 
region encloses 100 open pits and mines. Total area of the 
disturbed land within the region is 27 thousand ha.       

Generally, each million tons of the extracted 
manganese ore result in the disturbance of more than 600 
ha of land. In case of iron ore, the figure is 640 ha; coal – 
up to 43 ha, and non-metallic minerals – up to 580 ha. If 
the open pit depth is down to 150…200 m, then about 100 
ha are to be disturbed totally with the formation of the 
mined-out space. If the open pit depth is 450 m, more than 
250 ha are to be disturbed [10]. To fill that space, about 
80 mln m3 of the overburden rock are required. Analysis 
of international practice shows that even in terms of the 
involved cutting-edge technologies, the most efficient 
land restoration is impossible if there is no economic 
motivation. In this context, Table 1 represents the balance 
of mining land use in Rhine lignite basin as of the late 
2012. 

Table 1. Balance of the land use areas in Rhine lignite basin 
[11, p. 41] 

Area of 
allotment, 

ha 

Area of 
restored 

lands, 
ha/% 

Including the land 
area restored for 

agricultural 
purposes, ha/%  

Area of 
disturbed 
land, ha  

31512, 2 22248.4 / 
70.6% 11839.2 / 53.2% 9265.8 / 29.4 

% 

Land losses in German are mostly tried to be cut by 
reducing the environmental hazard of land use and by 
developing environmentally non-exhausting types of land 
use. However, considerable share of technogenic terrains 
is still inaccessible for public. To reduce land losses due 
to mining objects, certain technological solutions should 
be approved and measures should be taken to create the 
most favourable conditions for further land reclamation 
for the lands which disturbance is inevitable right at the 
stages of open pit planning, stripping operations, and 
mining operations.  

Technological objects, which location required natural 
land allotment, are demonstrated schematically in Fig. 1. 
Depending on the mineral type to be mined and the 
appropriate deposit mining scheme, different land areas 
are subject to disturbance (Table 2). Thus, it is possible to 
have certain effect on general land disturbance area in 
terms of mining allotment at the level of technological 
solutions as for the mining object planning (e.g. by 
internal waste dumping as opposite to external waste 
dumping, transfer of the transportation routes inside the 
open-pit field etc.). 

Thus, while developing a manganese-ore deposit and 
depending on the occurrence depth of the ore deposit, it is 
required to have 163…228 ha of natural lands for 
stripping and dumping. According to the open pit objects, 
that area is distributed as follows: permanent trench – 
3.5…4.5%; transport incline – 8.6…8.4%; working trench 
– 57.0…56.1%; and construction waste dump – 31.0%. 
Consequently, the majority of residual mine workings 
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(about 90%) is accounted for the working trench and 
construction waste dump. 

 

Fig. 1. Schematic of technological structure of open pits while 
developing a horizontal deposit: 1 – residual mined-out space; 2 
– mining flank of an open pit; 3 – internal waste dump; 4 – 
transport incline; 5 – non-mining flank of an open pit; 6 – 
permanent trench; 7 – construction waste dump. 

 
Reserves of the land area reduction should be 

determined by optimizing parameters of land allotment 
for the open-pit technogenic objects. In their turn, the 

parameters depend on the geometry of the open-pit field, 
system of its stripping and mining. Degree of the land 
resources use is defined by the ratio of the areas of lands 
being returned and lands being allotted for technological 
open pit objects during all the deposit mining stages. Such 
an approach makes it possible to determine the reserves 
of land resources preservation by reducing the area of land 
allotment to the scientifically substantiated standards and 
by increasing the areas of restored sites within each of the 
mentioned technological objects. 

Losses of land resources Пз due to the open pit objects 
are the target function of the parameters Sнi, Spi, Sн, being 
formed during all the stages of deposit development. In 
general, the function may be represented as follows:  

                   Пз=  (В, L, Ф, Г, П, Т, С, Р)  min   (1) 

where В, L, Ф is width, length, and shape of the open-pit 
field respectively; Г is mining and geological conditions 
of the ore deposit occurrence; П is technological 
parameters of the formation of an open-pit working zone; 
Т is technical facilities for production processes; С is 
stripping and mining system for the deposit; and Р is 
topography of the mining allotment area. 

Table 2. Distribution of the land allotment area in terms of technogenic objects of a manganese open pit [12] 

Open pit 
depth, m 

Area of the 
permanent trench on 

top, ha 

Area of the 
transport incline on 

top, ha 

Area of the working 
trench on top, ha 

Construction waste dump  Total 
allotment 
area, ha 

height, 
m 

base 
width, m 

waste dump 
area, ha 

50 5.6/3.4* 14.1/8.6 93.0/57.0 73 253 50.6/31.0 163.3 
60 7.8/4.0 16.6/8.5 110.5/56.4 88 304 61.0/31.0 195.9 
70 10.3/4.5 19.1/8.4 127.9/56.1 101.7 352 70.5/30.9 227.8 

Note: numerator – total area of the mining allotment, ha; denominator – share in % within the total allotment area.

Identification of the land preservation reserves should 
rely on the development of mining technologies, rational 
selection of the striping and dumping parameters. It 
means that nowadays reserves of the reduction of land 
resource losses are connected first of all with reaching the 
parameters of open-pit technological objects. 
Development of current technologies and mining systems 
for certain deposits should be oriented to the rejection of 
a fixed transport incline along with the search for 
possibilities to form mostly internal waste dumps.        

Basing on the expression (1), reserves for reducing 
losses of land resources are connected with the parameters 
of technological objects of a mining enterprise. Thus, the 
objects are to be designed taking into consideration their 
location on the earth’s surface. In general, rational land 
use parameters are stipulated by certain ratio between the 
parameters of operating objects and their elements as well 
as other objects in the context of mining and concentration 
complex, when the lowest land capacity Зе and the highest 
reclamation coefficient Кр are reached.  

According to the rates of ore bed mining, the internal 
waste dumps are restored and returned for their further 
use; here, there are no technological problems. There are 
other solutions in case of using the residual mine 

workings and construction mine dump. They can be filled 
and reclaimed mostly when the deposit is mined out; that 
is due to a great volume of labour-intense and costly 
operations. The operating mining and concentration 
complexes use land resources at the level of theoretical 
land capacity. As for reclamation of the mined-out land, it 
is performed within the considerably smaller areas 
comparing to the potential ones; that is due to the 
necessity of significant costs for overburden removal for 
filling the working trench.     

To specify the main parameters of technological 
objects to mine horizontal deposits that stipulate the losses 
of allotted land areas, the report data of mining and 
engineering reclamation of lands within the manganese 
open pits of Pokrovskyi mining and concentration 
complex (PGZK) have been analyzed. Effect of the area 
of open-pit field Sв.о, area of the residual mine workings 
Sв, coefficient of reclamation Kp, and land capacity Зе 
upon the land losses Пз has been considered. The 
mentioned parameters have been taken into account in 
terms of each open pit and on average in terms of the 
complex (Table 3). Following equation of regression is 
obtained for the statistic data represented in Table 3: 

                                             Пз = 26.4 + 0.0008 Sк – 0.0026 Sв – 33.8 Kp + 0.21 Зе, ha/mln t of ore.    (2) 
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Table 3. Land use in terms of open-pit fields of Pokrovskyi GZK. 

Open pit Sк,  
ha 

S в.о, 
Ha 

S в, 
ha 

K p, 
ha/ha 

Зе, 
ha/mln t of ore 

Пз,  
ha/mln t of ore 

Alexandrovsky 904 735 169 0,81 44,10 8,25 
Bogdanovsky 1335 765 570 0,57 27,53 11,76 
Zaporizhzhya 1320 800 520 0,61 30,7 12,10 
Shevchenkovsky 1637 1263 374 0,77 29,02 6,62 
Pivnichnyi 1510 1050 460 0,70 31,92 9,47 
Chkalovskyi-1 1182 771 411 0,65 34,36 11,96 
Chkalovskyi -2 1796 976 820 0,54 30,13 13,77 
Pokrovskyi 700 556 144 0,79 21,67 4,46 
 Average of PGZK 1298 864 433 0,68 31,18 9,80 

The equation does not contain Sв.о; it shows that there is 
no connection between land loss and area of internal 
waste dumps. Such a conclusion can be explained by the 
fact that the internal waste dumps are formed throughout 
the whole open pit area, and its effect on the land loss is 
considered with the help of parameter Sк. Adequacy of 
each of equation regressors (2) has been defined with the 
help of Student statistic t. During the comparison with 
table values t = 3.18 for the number of degree of freedom 
n = 3, regressor Sв has the lowest adequacy. It means that 
the area of residual mine workings has minor effect on the 
loss value Пз in the mining allotment, and this parameter 
may be also excluded from the regression model. Thus, 
we obtain the equation:        

Пз=26.4+0.0008Sк-33.8K p+ 0.21Зе, ha/mln t of ore.  (3) 

If statistic value is t = 2.78, all the regressors of 
equation (3) are significant, and the resulting feature Пз is 
closely connected with the factor features Sк, Kp, and Зе 

(R2 = 0.98), which, according to Fisher’s ratio test, 
represent adequately their influence on the result 
(F = 61.1). 

Thus, it can be concluded that the value of the land 
losses in terms of open-pit mining is stipulated first of all 
by the open-pit field area, coefficient of reclamation, and 
land capacity of the mining operations. Consequently, it 
is possible to reduce overall level of land losses for mining 
enterprises by increasing the level of land reclamation in 
terms of the area of land disturbance, by the development 
of mining technology towards the reduced external 
dumping, and by the creation of more favourable 
conditions to restore technogenic lands.   

It is necessary to spend different sum of money for the 
reclamation of mining objects; correspondingly, that 
causes unequal motivation to the formation of certain-
purpose lands within the territory of a specific mining 
object. Table 4 show classification of the open-pit mining 
objects according to the economic expediency of their 
reclamation for economic purposes. 

Table 4. Classification of the open-pit mining objects according to economic expediency of their restoration for economic purposes 

Object Ratio in the mining 
allotment area, % Location of the object  Characteristics* 

Internal waste 
dumps  38...40 Surfaces of the internal waste dumps  The lands are subject to mining and 

engineering as well as biological  reclamation  
Construction 
waste dump 30.5...31.5 

Surfaces of the external waste dumps  
Surfaces of the washery refuse storage 
Surfaces of the slopes of external waste 
dumps The lands are irretrievably lost for agriculture  

Transport incline 
on top 8...9 

Sites for transportation communications 
(automobile and railway roads, electric 
networks) 

The lands are subject to reclamations upon the 
condition that the mentioned objects are 
liquidated 

Working trench 
on top 16...17 Surface of the residual working trench The lands are not subject to reclamation for 

agricultural purposes 

Permanent trench 3...4.5 Surfaces of the external transport 
(permanent) trenches  

The lands can be restored in case of economic 
expediency by using fertile soil from other 
open pits 

              Note*: made up involving the data from source [13]. 

Thus, there are the surfaces of external waste dump 
slopes and partially the surfaces of external transport 
(permanent) trenches which are the territories being often 
left without any reclamation. However, expediency of 
land restoration should be determined by the ratio of costs 
for land reclamation according to certain economic 
purpose and market monetary estimation of the reclaimed 
lands, being represented by the following expression:    

                      Кеі =  Цзі
ВГі ВРі ВБі Вк.я Врем.і

,     (4) 

where Кеі is coefficient of efficiency of costs for land 
reclamation in terms of ith reclamation purpose;  Цзі is 
market monetary estimation of a unit of the restored land  
in terms of ith reclamation purpose; ВГі,ВРі,Вбі are losses 
for mining and engineering as well as biological 
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reclamation and maintenance within the land area in terms 
of ith reclamation purpose  respectively;  Вк.я  is payment 
for the deteriorated quality of the land reclaimed in terms 
of ith reclamation purpose; and Врем.і  is costs for repair 
operations due to land restoration.   

The highest value Кеі will stimulate for more complete 
restoration of the technogenically disturbed lands. 
However, if the degree of land surface disturbance 
requires growing costs for reclamation (first of all, for 
agricultural purposes), that will reduce motivation to 
reclaim corresponding mining objects. As a result, 
technogenic lands are of nonuniform structure, being the 
combination of reclaimed sites and the sites left without 
any reclamation due to their more serious disturbance. 
Generally, land reclamation for agricultural purposes is 
the most costly one, and market value of those lands in 
Ukraine is reduced (Fig. 2). 

 

Fig. 2. Ratio of costs for reclamation and standard monetary 
estimates of technogenic lands in terms of land use purpose. 

 
Market value of the land is defined by actual state of 

supply and demand for the land; it is specified upon 
consultation between the sales parties. At the same time, 
liquidation of different technological mining-related 
objects will require different costs per unit of the 
reclaimed area. From the viewpoint of cost cutting, a 

mining enterprise is interested in reclamation of nothing 
but the sites where the highest coefficient of efficiency of 
reclamation costs will be obtained. Only the changing 
land purpose will make it possible to consider the sites 
being unattractive for agricultural-purpose reclamation as 
the ones which reclamation may provide the appropriate 
degree of efficiency. Thus, depending on the land 
reclamation purpose, economically expedient reserves of 
land restoration throughout the disturbance area will 
experience certain changes (Table 5). 

The lowest costs for land reclamation are meant for 
hydroeconomic and forestry purposes; in their case, the 
requirements concerning soil quality and land topography 
relative to technogenic terrains are not so strict. For 
instance, a depression in the land surface, being the result 
of mineral extraction, may be fit for a reservoir as that 
depression favours the accumulation of water resources. 
Combination of hydroeconomic and forestry purposes for 
land reclamation makes it possible to restore practically 
all area of mining allotment. 

Correspondingly, combination of different land use 
types will help replace the purposes of land reclamation 
with one another, if some purpose turns to be inexpedient; 
thus, there will be possible to use land reclamation 
reserves to the maximum. The most disturbed sites should 
be allotted for natural process of self-restoration with the 
preliminary measures for their chemical purification. In 
the context of reclaimed lands, it is possible to use 
10…15% of the mining area for that purpose. At the same 
time, land reclamation for the forestry purposes will make 
it possible to activate soil-forming processes and favour 
the preservation of nutrients in the soil thickness. 

Land reclamation performed timely and properly will 
be the basis for further land use for the post-industrial 
purposes. However, it is more important to have such 
planning of mining operations which will allow reducing 
the need of a mining enterprise in the involvement of land 
resources in mineral mining. That will be possible owing 
to the selection of proper technological schemes of 
stripping, mining, and cleaning-up of an open-pit field 
from the viewpoint of total area of land disturbance by a 
mining enterprise.  

 
Table 5. Economically expedient reserves of land reclamation in terms of open-pit mining. 

Reclamation 
purpose 

Economically expedient reserves of 
land reclamation Mining objects to be reclaimed 

Agricultural 60…70% of the disturbed area  Internal and construction waste dumps 

Forestry 78...80% of the disturbed area Internal and construction waste dumps, transport incline and permanent 
trenches on top 

Construction 70…80% of the disturbed area Internal and construction waste dumps, transport incline on top 
Hydroeconomic 30% of the disturbed area Working and permanent trenches, transport incline  

Sanitary 60% of the disturbed area Internal waste dumps, working trench, and transport incline on top 

Recreation 90 % of the disturbed area Internal and construction waste dumps, working and permanent 
trenches, transport incline  

Succession 100%  of the disturbed area Internal waste dumps, construction waste dump, transport incline  on 
top, working trench on top, permanent trench   

Basing on the results of the carried out research [2], 
certain technological solutions to mine the PGZK 
operating open pits have been proposed. While analyzing 

land resources from the viewpoint of market conditions of 
the mining enterprise economy, following parameters are 

0
20
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100
120

Costs for Landreclamation, UAH thousand/ha
market value of the reclaimed land, UAH thousand/ha
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proposed to assess the efficiency of the technological 
solutions: 

1) Economic expediency of land preservation that 
characterizes a level of value conservation (monetary 
value) of natural lands: 
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where Цр, Цпр is monetary value of the reclaimed and 
natural (undisturbed) lands respectively, UAH/ha; and  
Пз.р is losses of land resources in terms of the area, a unit 
share; 
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where Бпр,Бр is bonitet (quality) of the natural and 
reclaimed lands respectively, %; and Кр is coefficient of 
reclamation  (a unit share);  

2) Economic expediency of land reclamation as a 
payback parameter for the reclamation costs: 
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 %,   (7) 

where Цр (Бр) is monetary estimation of the reclaimed 
lands according to their bonitet, UAH/ha; and Вр is 
reclamation prime cost of the disturbed lands, UAH/ha; 

Along with the use of those parameters, Table 6 
represents technological approaches aimed at reduction of 
natural land areas being used and at the creation of 
favourable conditions for mining and engineering 
reclamation as well as increase in the land areas returned 
to the national economy. Firstly, that objective was 
reached by considering the possibility to locate stripping 
mine workings in the middle of an open-pit field; 
secondly, it was reached by changing the procedure of 
advance of the working front of stripping, extracting, and 
dumping benches along with the location of the stripping 
mine workings relative to one another.  

Table 6. Conditions of the use of technological schemes while mining horizontal deposits. 

Technological approach 
 

Conditions of the technological scheme 
application 

Land-preservation efficiency 
 

Filling the gap between the edge of 
the working trench and slope of the 
external waste dump 
 

Stage of open pit construction; depth of mineral 
seam occurrence is 10 … 40 m;  seam thickness is 
compared to the stripping thickness. High-capacity 
transportation and dumping facilities.   

The mining allotment area for construction 
waste dump is reduced by 12.8 ha; 
reclamation costs are cut by UAH 1034 
thousand.   

Using internal permanent trenches  
 

Stage of construction; ramps are located along the 
working trench length. Open pit depth is down to 
100 m. Low-capacity transportation means for 
cyclic mining operations.  

The mining allotment area for open pit 
construction is reduced by 20 … 25 ha; that 
results in the compensation payments cut by 
UAH 4000 thousand.   

Basing on changes in the procedure 
of open-pit field mining:  
 
- combining the mined-out space 
with the transport incline 
 
 
- reclamation of mine workings in 
terms of the external transport 
incline 
  
 
- combination and reclamation of 
the residual mined-out space in 
terms of the external transport 
incline  

Stages of construction and operation. Mining of two 
adjacent open pit fields or one field by blocks. 
Stripping thickness is not more than 50 m. High-
capacity transportation and dumping facilities. At 
all the operation stages. Mining of two adjacent 
open pit fields or one field by blocks. Open pit depth 
is 50 … 70 m. Stripping shovels – draglines, motor 
transport for mineral blocks. 
Construction and operation stages. 
Open pit depth is 50 … 70 m.   
Cyclic mining and transportation facilities. 
 

Surface of the residual mine workings 
decreases by 45 … 103 ha. Costs to 
compensate agricultural losses are reduced 
by UAH 67200 ... 94200. 
Complete filling of the residual mine 
workings. Land disturbance decreases by 
112 … 147 ha, costs to compensate 
agricultural losses are reduced by UAH 
10048 thousand 
Land disturbance decreases by 112 … 157 
ha. 
Costs to compensate agricultural losses are 
UAH 67.2 ... 94.2 thousand, costs for mining 
and technical reclamation are cut by UAH 
7168 ... 10048 thousand. 
Economic efficiency of reclamation grows 
from 10.6% up to 13.1%. 

Basing on the division of an open-
pit field into two blocks (sites) 
 

Stage of clearing-up. Depth of the open pit is 40 ... 
60 m. Length of the working trench is 1.5 ... 2 km. 
Reduced open-pit mineral output. High-capacity 
transportation and dumping facilities.  

The surface area of the residual mined-out 
space for reclamation experiences two-fold 
increase. In terms of Chkalovskyi open pit, 
the surface increases by 159.2 ha. 

Thus, preservation of land resources is connected with 
the dimensions of stripping workings and waste dumps, 
places of their locations as well as the direction of front 
advancing of mining operations within the open-pit field. 
Consequently, selection of certain mining system 
determines the cutting method and limits the number of 
technologically possible and economically expedient 
technological systems of deposit mining.   

3 Conclusions and prospects of the 
research development 
1. Planning of the open-pit mining objects should involve 
the implementation of those technological schemes which 
make it possible to avoid additional land disturbance and 
preserve the planned output according to the demand for 
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mineral. It has been specified that it is the selected mining 
system and technological scheme of stripping operations 
(i.e. parameters of permanent, transport, and working 
trenches) of the open-pit field which are of essential effect 
on the amount of disturbed lands of mining allotment. 
According to that fact, technological approaches have 
been proposed concerning the change in parameters of 
technological objects within the open-pit field aimed at 
reduction of the disturbed land area.    

2. A criterion has been offered to identify economic 
expediency of land reclamation in terms of economic 
purposes. It has been determined that economic 
expediency of the disturbed land reclamation will depend 
on the degree of land surface disturbance within the 
mining allotment and purpose of its restoration. 
Economically expedient reserves of technogenic land 
reclamation in terms of open-pit mining should be 
specified by the most favourable ratio between the 
expected market value of the reclaimed lands and total 
costs for their reclamation disturbed by open-pit mining, 
basing on the classification of technogenic mining objects 
as for their suitability for reclamation at the economically 
attractive level.   

3. There is the following prospective issue for further 
research in terms of the outlined problem: quantitative 
estimation of the amounts of value losses reduction for 
land resources resulting from the implementation of 
technological schemes of deposit mining in the context of 
land preservation.  
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