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ABSTRACT

This paper examines the complex issue of assessing environmental damage from mining and
metallurgy industries. It outlines methodologies for determining economic losses due to pollution,
emphasizing factors such as impact magnitude, susceptibility of objects, and current conditions.
Three main calculation methods are discussed: investigating technological impacts, regression
analysis, and the control area method. Sustainable resource management necessitates a deep
understanding of pollutants' properties and specialized analytical tools. Environmental pollution
arises from production processes and accumulated emissions, affected by geological and
meteorological factors. The comprehensive processing of technogenic raw materials (TMX) is
crucial for reducing pollution and diversifying products. Effective resource management requires
integrating technical, economic, and ecological indicators, alongside modern technology and
conservation measures. However, outdated infrastructure and management practices pose
challenges. Harmonizing management mechanisms with legislative frameworks and resource
strategies is essential. Ultimately, addressing environmental concerns while maximizing resource
utilization relies on cohesive technical, technological, and ecological systems driven by scientific
and technical progress.
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Assessing the damage to the environment from the technological impacts of the mining and
metallurgy industries is considered a complex issue. The methodology for determining the
economic losses caused by environmental pollution requires considering three main groups of
factors:

a) the magnitude of the impact;

b) the object's susceptibility to the impact;

c) the current situation.

The determination of the economic loss caused by environmental pollution involves taking
into account three groups of factors:

The first group of factors includes the concentration, toxicity, and harmfulness of the harmful
substances released into the environment, as well as factors that exacerbate the impact on the
environment (such as air quality, wind direction, and the chemical composition of emissions).

The second group of factors includes objects such as facilities, populations, residential areas,
land, water sources, vegetation, wildlife, resorts, and recreation areas.
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The third group consists of factors related to the current situation, including the volume of
investments, the areas exposed to damage, and the products produced from mining and metallurgy
activities.

Three main methods are primarily used to calculate the damaging effects on the environment:

a) the method of investigating the consequences of technological impacts;

b) regression analysis or empirical dependencies method,;

c) the control area method.

The first method focuses on the exploitation of natural resources in contaminated areas. The
second method is based on regression analysis and allows estimating environmental pollution
using empirical relationships.

The control area method aims to determine the actual damage to the environment in a specific
area. However, the application of this method is subject to certain difficulties, as it requires
collecting and analyzing a considerable amount of information.

In general, sustainable use of natural resources should be based on complex scientific
research. Determining the damage caused by the exploitation of mineral resources requires a deep
understanding of the polluting properties of technological emissions.

For this purpose, it is necessary to assess the initial and repeat emissions from mining and
metallurgy industries from both technological and ecological perspectives.

It should be noted that special tools and analytical methods are used to determine the quality
indicators of initial raw materials, concentrates, and emissions.

Tool methods determine the quantity of emissions through individual tests conducted by
various institutions. The analytical method determines the volume of emissions based on spatial
and temporal indicators.

Environmental pollution in the mining and metallurgy industry originates from two main
sources:

a) directly from the production technological processes;

b) from technological emissions accumulated around facilities and landfills over many years.

It should be noted that the quantity, composition, and structure of emissions depend not only
on the mineralogical and physicochemical nature of the deposit but also on the geographical and
meteorological conditions.

Thus, the complex utilization of primary materials and emissions from mining and metallurgy
industry facilities in the Republic of Azerbaijan can address three major issues:

- increasing the share of local raw materials in production processes;

- eliminating factors that pollute the environment;

- increasing the variety of products produced with minimal financial and material costs.

the complex processing of TMX (technogenic raw materials) in the mining and metallurgy
industries can be shown as in the figure 1:

As the diagram shows, the complex processing of TMX (technogenic raw materials) should
be carried out using modern technology, emphasizing the importance of nature conservation
measures.

The rational use of TMX not only has significant technical and technological importance but
also has significant socio-economic and environmental importance. In this context, the complex
processing of emissions requires the formation of a system of technical, economic, and ecological
indicators. In our opinion, the following indicators can be included in this system (Figure 2).
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Figure 1. Scheme of complex use of recycled mineral raw materials
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Figure 2. Technical, economic and ecological indicators of complex processing of TXM
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It is clear that there is a close relationship between the rational use of emissions and the
technical equipment and processing technology of facilities. Unfortunately, in our country, the
main assets of mining enterprises are mostly morally obsolete or completely worn out. And old
technical and technological processing methods significantly increase the amount of emissions in
production processes.

The application of modern management methods in the field of processing TMX is also one
of the main issues. Here, two main mechanisms of activity should interact: ensuring legislation
and a system for the rational use of natural resources.

The structure of the management mechanism for the comprehensive utilization of natural
resources is presented in Figure 3.
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Figure 3. Management mechanism of complex use of natural resources.

Thus, the reprocessing of primary materials and emissions and the protection of the
environment are interrelated technical, technological, and ecological systems. These systems,
which play a crucial role in various aspects of economic activity, can only develop based on the
achievements of scientific and technical progress.
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XULASO

Bu mogalo dag-modon vo metallurgiya sonayelorindon otraf miihito doymis ziyanin
qiymatlondirilmasini arasdirir.  Cirklonma ilo bagh iqtisadi itkilorin miioyyon edilmasi
metodologiyalarini tosvir edir, tosirin miqyasi, obyektlorin hoassasligt vo moévcud sorait kimi
amillori vurgulayir. Ug osas hesablama metodu miizakirs olunur: texnoloji tosirlorin tadqigi,
reqressiya tohlili vo nozarot sahosi. Davamli resurslarin idars edilmosi ¢irklondiricilorin
xassolorinin vo xiisusi analitik vasitolorin dorindon basa diisiilmosini tolob edir. Otraf miihitin
cirklonmasi geoloji vo meteoroloji amillarin tasirino moaruz qalan istehsal proseslori vo y18ilmis
emissiyalar noticosindo yaranir. Texnogen xammalin (TMX) hortorafli emali ¢irklonmonin
azaldilmasi vo mohsullarin saxslondirilmasi ti¢iin ¢ox vacibdir. Effektiv resurslarin idars edilmasi
miiasir texnologiya vo miihafizo todbirlori ilo yanagi, texniki, iqtisadi vo ekoloji gostoricilorin
inteqrasiyasini tolob edir. Bununla belo, koéhnalmis infrastruktur vo idarsetmo tocriibalori
problemlor yaradir. Idaroetmo mexanizmlorinin qanunvericilik bazalar1 vo resurs strategiyalari ilo
uygunlagdirilmas1 vacibdir. Notico etibart ilo resursdan maksimum istifado etmoklo ekoloji
problemlorin holli elmi-texniki toroqqi ilo idars olunan vahid texniki, texnoloji vo ekoloji
sistemloro asaslanir.

Acar sozlor: emissiya, geoloji vo meteoroloji amillor, reqressiya tohlili
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ABCTPAKT

B nanHOl cTaThe paccMaTpuUBaeTCs CIIOXHBIA BOINPOC OLIEHKH SKOJOTMYECKOro yuiepba Ha
TOPHO/I00BIBAIOIIYIO U METALTYPTUYECKYIO IPOMBIIUIEHHOCTh. B HEM M3nmararoTcsi METOA0I0T U
oTpesieNieHUs] SKOHOMUYECKHX TOTeph M3-3a 3arpsA3HEHUs C YIMOpPOM Ha Takue (akTopbl, Kak
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Macmrad BO3AEHCTBHS, BOCHPUHUMYHMBOCTE OOBEKTOB M TeKymue yciaoBus. OOCyKIaroTcs TpH
OCHOBHBIX METOJ]a pacdeTra: HCCIEJOBAaHME TEXHOJIOTMYECKOrO BO3AEHCTBHUS, PErpecCHOHHBIH
aHaJIM3 M METOJl KOHTPOJIBHOW 30HBI. YCTOWYHMBOE YIpaBJIEHHE pecypcamMu TpeOyeT IiryOOKoro
UCCIICIOBAaHMSI CBOMCTB 3arps3HUTENEH M CIIEHUATN3UPOBAHHBIX aHAIUTHYECKUX WHCTPYMEHTOB.
3arps3HeHHE OKPYXKAIoLIeld Cpeabl BOSHUKACT B pe3yJbTaTe MPOU3BOJICTBEHHBIX IPOIECCOB H
HAKOIIJICHHBIX BBIOPOCOB MO BO3JCHCTBHEM TI'EOJOTMYECKHUX M METEOPOJOTHUECKUX (haKTOPOB.
KomrutekcHast mepepaboTKa TEXHOTEHHOTO CBHIPbS MMEET peIIaioliee 3HauCHHWE ISl CHUIKCHUS
3arpsA3HEHUs] U JUBEpCUPHUKAIMU NMPOAYKIuU. D(p(eKTUBHOE yHpaBieHUE pecypcamu Tpelyer
UHTErpalliyl TEXHUYECKHX, HSKOHOMUYECKMX M HKOJOTMYECKHX [OKa3aTeled Hapsmy ¢
COBPEMEHHBIMH  TEXHOJOTMSIMH M MepaMH 10 coxpaHeHuto. OnHako ycrapeBmias
UH(PACTPYKTypa M METOABl YINpPaBICHUS CO3JAIOT NpoOsieMbl. BaxHoe 3HadeHHME WUMeEeT
rapMOHHU3AIUsl MEXaHH3MOB yINPABJICHUS C 3aKOHOAATENBHOW 0a30ifi W  CTpaTeTUsIMH
UCIIONIb30BaHUSI pECypcoB. B KOHEYHOM cuere, peIIeHHE OHKOJIOTHYECKHX TMPOOJIeM IpH
MaKCHUMaJbHOM  HCIIOJNIb30BAaHMM  PECYpCOB  3aBUCHUT OT  CIUIOYEHHBIX  TEXHHUYECKHUX,
TEXHOJIOTUYECKUX M IKOJOTMYECKUX CHCTEM, JIBHKUMBIX HAYYHO-TEXHHUYECKHM IPOTPECCOM.
KioueBble c10Ba: BEIOPOCHI, T€OJOTHUECKUE U METEOPOJIOTHUECKUE (DAKTOPBI, PerpecCHOHHBIN
aHaJIN3
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