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Abstract

In the article the complex technique of the geoecological evaluation of the state of
geosystems, influenced by open mining of common minerals on the territory of the Belgorod
region is observed. During the research the areas within the region, characterized by various
degrees of resistance to mining impacts and different acuteness of the geoecological situation
caused by the extraction of common minerals were identified. The result of its comparison
was a comprehensive evaluation of geo-ecological state of geosystems in the impact zone of
the common minerals mining enterprises.
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Common minerals (CM) are one of the most important components of the resource potential
of the Belgorod region, which is the raw material base for housing, industrial and road
construction, as well as the basis for the building materials industry.

Currently more than 300 deposits of non-metallic CM are developed in the region: sand, clay,
loam, chalk. Because of the shallow raw deposit and takmg into account the economic
benefits, the extraction of non-metallic common minerals in the region is provided by the
open method, which has a powerful and complex impact on all components of the landscape.

In accordance with the Order of Mihistry of regional development of the Russian Federation
dated May 30, 2011 Ne 262, as well as by Decree of the government of Belgorod region of 23
January 2012 N 24-PP «On approval of the Strategy of development of the industry of
building materials and industrial construction in the Belgorod region for the period till 2020»
in the nearest future the volume of construction in the area will rapidly grow, and there will be
further development of the industry of construction materials due to own the mineral resource
base. This suggests that the impact of the CM extraction on the environment of Belgorod
region will only increase. In this connection, the geoecological evaluation of the CM
extraction impact on the environment for the further development of guidelines for the
management of mining activities on the territory of the Belgorod region is an important task.

The comprehensive geoecological evaluation of the state of natural environment in the impact
zone of the mining enterprises, extracting common minerals was carried out by us in 3
stages:

1 stage - on the basis of the technique of evaluation the sustainability of geosystems to the
mining impact the isolated areas with different degree of resistance to mining production were
allocated by us;

355


http://slovari.yandex.ru/acuteness/en-ru

2 stage - on the basis of the technique of geoecological evaluation of the status of the
extraction CM territories the some areas with different acuteness of the geo-ecological
situation were defined by us;

3 stage - on the basis of the comparison of the areas characterized by different degrees of
geosystems stability to mining impacts, and others which differ of the acuteness of
geoecological situation, arising by the opening minmg of common minerals, we managed to
produce the complex evaluation of geoecological condition of geosystems in the impact zone
of the mming enterprises on CM extraction [5].

1 stage. The technique of evaluation the sustainability of geosystems to the mining
impacts. Sustamability geosystems is defined both the natural potential and the degree of the
territory development and intensity of the different types of economic activity conduct ion [3].

To the group of natural factors that determine the stability of geosystem we carried:
geological, geomorphological, hydrogeological, climatic, edaphic, and biotic; to the group of
natural-anthropogenic - scale manifestations of soil erosion, ecological framework of the
territory.

The method offering by us is based on determining the extent of geosystem stability to the
mining impact on the complex of the selected factors, ranked by the importance for the
conditions of open-pit mining.

Table 1: The distribution of points of the geosystems sustainability criteria to mining impact on the
level of resistance

No Criteria The level of stability
p/p low |middle| high
1 2 3 4 5
1 [Surface incline 7.3 14,6 22
2 | Type of sediments, forming the territory 6,6 13,3 20
3 |Ground water depth 5,6 11,3 17
4 The structure of ecological frame 46 93 14

(area of anthropogenic constituent of ecosystem)
5 |Humus content in soils 3,6 7.3 11
6 [The degree of soil erosion 2,6 53 8
7 |Hydrothermic corfficient 1,6 3.3 5
8 [The primary biological productivity 1 2 3
Total min max
32,9 06,4 100

Thus, the integral assessment, demonstrating the level of geosystem resistance to mining
impact is as follows: low level of resistance (32,9 - 55.3); middle (55,4 - 77,8); high (77,9 -
100).

Geosystems with a low level of the stability to mining impact are affected by the rapid and
intense changes, even at low mining pressing. To maintain an environmentally safe status id
this geosystems in the shortest time is necessary to conduct a complex of actions on
optimization of disturbed lands.

The average stability of the geosystems shows that they can withstand longer and more large-
scale impacts, retaining the ability to self-recovery when conducting some kind of the
reclamation works.
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Haylll 8 LWe bl8b 8labllly, paeos3y3”ews3 can 8wlwn long ané beayy lwpacl8. Tbey are
cbaracllnreé by LWe acliye Fortabon ol lecbno8ewc 8ucce88ton Llal éoe8 no! excluée Le
aéélllonal acbylle8 lNorreclatalton W !'!be Nrate ol 'be prctec! [1].

1n 'be conéuncleé 8clenbiic re8earcb, “e rely on LWe 8cbeTe ol §eoTorpbolo8tal rontpg ol LWe
Bel8oroé regton ollereé by 0.1. Ka8kaloy. Tbe TaT nw! ol 'lbe roTnpg 18 We area Talcbl ng
lbe neoleclotc 8lruclure ol !be 1-oréer - Cellral Kwu88lan mplané. Tbl8 18 an area ol !be
eleyaleé ero8won-éenméabon plat. "1 7 'be bounéane8 ol !be bel8oroé reatwon, W18 area
mnbe8 6 peotorpboloptal rone8: 8elT8ky, P8el8ko-Yor8kyn8ky, 8o08tn8ko - 08kol8ky,
08k018ky-8eyeroéonel8ky, Prayobere )ny bon8koy, Kab!yT8ko-Boagu!cbar8ky.

Table 2: A33e33ten! o! LLe 3n3lalnabllly ol areas lo Tt1g Tpac!

Thbe nate ol !be area A O po1ri8 The éepnree ol sLUbIbly
8elT8Ky 90,6 H15b
P8el8ko-Yor8kyn8ky 68,8 M bl bl e
808TN8KO - 08KO18KY 56,8 M bl bl e
08k018Ky - 8eyerobonell Ky 71,5 M bl bl e
Prayobere_)ny Gon8koy 60,1 Mblble
Kab!yT8ko-Bopgulcbar8ky 58,8 M bl ble

YCTOMUYNBOCTbapeanos k FTOPHOACKbIBAIOWEMY BO3AENCTBUIO

32,9 55,3 77,8 100

IPAWNH TPAWYANUINYHANT PXAMT 10 0 10 20 30 40 50

Mpa.1: 3lablly o! areas lot1Th Tpac!

Tbe caTteé on! calcnlalion8 baye allo”eé allocabng wll W 'be Belporoé regton area8 w!b
bilfreren! éepnree8 ol peo8y8letr8 8lablWl!ly !lo We 171T1TAa Ilrpac!8. MWaob re8l8lance 18
cbaraclenreé lor 8elT18ky 1T TT1pa area (I). P8el8ko-Yor8kyn8ky (Il1), 808Tn8ko - 08k0ol8ky
(I111), 08kol1l8ky-8eyeroéonel8ky (1V), Prayobere )ny bBon8koy, KablyT8ko-Bogulcbar8ky (Y)
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areas are corresponded to the average degree of stability. Areas with a low degree of stability
to mming impacts on the territory of the Belgorod region are not represented.

2 stage. Methods of geoecological evaluation of the status of the territories where the
extraction of common minerals is taken place. Criteria to determine the acuteness of
geoecological situation in the territory with the open mining of CM can be the following: the
stage of development of the mining landscape, type and volume of the extracted raw material,
the efficiency of the mining allotment, the area of pit fields.

Table 3: The distribution of points of acuity geoecological situation criteria on levels

Criteria Levels
Ne p/p : :
low middle high
1 2 3 4 S
1 [Stage of the mining landscape 11 22 33
development
2 KKind of the extructed raw 9 18 27
3 [The amount of extracted raw materials 6,7 13,4 20
(tons/year)
4 |Area if the pit field 4.3 8,0 13
6 The efficiency of the mining claim 2.3 4.6 7
(thousand tons/ha/year)
Total min 33,3 66,6 max 100

Thus, the integral ecaluation, showing the acuity of geoecological situation of the territory in
the extraction of CM, is as follows: conflict geoecological state of the territory corresponds
(33,3 - 55,5); intense (55,6 - 77,8); satisfactory (77,9 - 100).

Satisfactory geoecological state of the territory is characterized by the termination of mining
operations (conservation of pits, conducting the reclamation activities), or small in scale and
intensity violations of the geological environment. Overburden is suitable for biological
reclamation (Quaternary loam, sandy loam) [2]. In career-dumping complexes the stage of
technogenic succession is established, biota is restored, there is a process of deceleration of
geodynamic processes.

With fense geoecological state of the territory the mining impact continues, the sizes of the
pit fields are increased, the vegetation is destroyed, hydrological conditions are not violated,
or are affected slightly. Overburden is unsuitable for biological reclamation (sands) [2], the
passing of technogenic succession is slow.

Conflict geoecological state of the territory is observed in the case when all components of
geosystem: the lithogenic base, hydrogeological conditions, atmosphere, biota are affected by
mining activities This type of situation is typical for the largest pit-dumping complexes, in
particular, it concerns the iron-ore pits of the Lebedinsky and Stoilensky mining complexes
on which CM are associated raw materials, extracting from the thickness of overburden. As a
rule, overburden in them is of little or no value (limestone, sandstone) [2,4] for biological
reclamation, which complicates the conditions of restoration of natural functions, restoration
of the landscape is required.

According to the data obtained in the course of calculations on the deposits and pits for the
extraction of CM studied by us, all 3 stages of the acuteness of geoecological situation are
presented: satisfactory, tense and conflict.
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3 stage Complex geoecological evaluation of the state of geosystems, located in the zone of
influence of the mining industry, was carried out by us with using the comparison matrix of
the sustainability geosystems levels to the minmg impact with the acuteness of geo-
ecological conditions of territories under the influence of CM extraction of minerals.

Table 4: Matrix of the geoecological evaluation of the state of geosystems, located in the zone of
influence of the mining industry

Resistance to influence of the The acuteness of geoecological territory state
mining industry satisfactory tense comflict
High 1 1 2
Moddle 1 2 3
Low 2 3 3

The degree of conflict: 1 - acceptable, 2 - sharp 3 — critical

This technique if the geoecological evaluation identifies 3 extents of the conflict between the
natural and anthropogenic components of geosystems.

1. An acceptable level is characterized by the fact that the limit of geosystem stability has not
been achieved yet, the functioning and the ability to recover from anthropogenic impact are
sill presented. Remediation works will be effective.

2. Acute. The limit of stability is reached and the ability of geosystem to restore is fully
involved. The increasing of the mining pressure is undesirable and it will only exacerbate the
conflict. It is necessary to conduct active measures to restore natural components parallel
with the conducting of mining works and, of course, their completion.

3. Critical. The threshold of geosystem stability is exceeded; mining load doesn’t correlate
with the potential of geosystem. Functioning and self-regulation are disturbed. The
irreversible changes are possible. It is necessary to reduce the level of mining impacts and to
adopt the comprehensive environmental measures on the landscape restoration.

On the basis of comparing the level of geosystems sustainability to the mining impact on the
degree of geoecological situation in places of CM extraction, we made the skeleton map of
placing pit-dumping complexes on CM extraction of the Belgorod region with varymg
degrees of conflict of natural and technogenic components of geosystems (Fig. 2.).
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Pln2: AccoTToéaion o! Lle pH-éntpTh coTplexe5 on CM exlrachion o! Lle Be!mnoroé reglon wdlll
yaryta éeprees o! conllc!

A3 la! a3 'be large ex'en! ol 'be Belporoé regton (11-Y1 1 TT A area3) ba3 a blgb éegree ol
reslslance 'lo Tt 1 lTtpac!3, ané !'be pb3 éeyeloptg w W 7 !be3e area3 are cbaraclen2eé by
!be lens3e peoecoloptwal 3lalms, b can be concluéeé !'ba! 'be To3! par! ol !be lernlory ol !be
Belporoé repgton 13 cbaraclen2eé by acule éepree ol conlldc! T ~blcb !be nalural bTb ol
neosysler 3lablW!y 13 reacbeé ané !'be ablU!y ol geo3yslet lo reslore are lully tyobleé. A
Murllder tcreastg ol lbe TT 1T ltpac!s 13 ex!retely mnéesblable, 11 w1l exacerbale conllc!.
M 13 neces3sary !o conéuc! acéye Teasures alTteé al! resloralton ol é13lmrbeé lanéscapes T
parallel w!b !be TTT g acéybles.

Jlcceplable éearee ol conlUc! 13 typioal For all pbs ol !be 8elTsky TT T4 area (l) excep! plo!
Ne2 ol Lle 8TeV8ky Melé. 1130 Le pib3 ol We olller TTT o areas wll 8ab8Macllry acllene88
ol neoecolopftwal conéblon are cbaraclen2eé by !be acceplable éearee ol conllc!.

Acunle éenree ol conlldc! 13 lypoal forto3! ol lbe pb3 relaleé lo 11-Y1 ol lbe TTT 4 areas ané
13 cbaraclerireé by !be !lense pgeoecoloptwal 3bunaéon.
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