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METHODS OF ECOLOGICAL AND ECONOMIC
EVALUATION OF ORE-MINING WASTE UTILIZATION

UDC 658.657:504.05

A. Fedorchenko

The existing methods of ecological and economic evaluation of utilization of
concentration wastes at ore-mining enterprises are analyzed and their weaknesses are
identified. The author's ecological and economic evaluation of concentration waste
utilization at ore-mining enterprises is presented. The essence of the economic
evaluation taking into account ecological factors and the way it improves the economic
effect is revealed. The imperfect character of existing methods of economic and
ecological evaluation of the technological development of mining enterprises is proved.
The prospects of waste utilization in the activity of ore-mining enterprises are stressed.
The imperfection of existing technologies of processing mineral raw materials is shown
to be the main reason for negative influence on ecology.

Keywords: ecology, economics, evalution, wastes, reuse.
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METOAUKA EKONOr0-EKOHOMIYHOI OLIIHKM BUKOPUCTAHHA
BIAXOAIB 3EATAYEHHA MNPHUYOPYOHUX NIANPUEMCTB

YLK 658.657:504.05

®edopuyenko A. O.

MpoaHanisoBaHo HasBHI METOAWU EKONOro-eKOHOMIYHOI OWIHKM BUKOPUCTAHHSA
BiAXOAIB FipHUYOPYAHNX MIANPUEMCTB Ta BUSABNEHO iX Hedoniku. HaseaeHo BnacHy
€KONoro-ekoOHOMIYHY OLHKY BUKOPWUCTAHHA Biaxoais 3baraveHHs ripHU4opyaHuX nia-

NPUEMCTB.

PO3KPUTO CYTHICTb EKOHOMIYHOI OUIHKA 3 ypaxyBaHHAM eKONOri4HNX

¢hakTopis Ta ii BNIMB Ha NiABULLEHHA €KOHOMIYHOro edekTy. [loBeaeHo HeedeKTms-
HICTb HasBHUX METORIB €KOHOMIYHOI Ta €KOMNOriYHOIT OUIHKN npoueciB TeXHONOrYHoro
PO3BUTKY TFipHUYOPYAHUX nignpuemcTs. [ligKpecneHo, WO BUKOPUCTAHHA BIAXOAIB
30araveHHs € NepCneKkTMBHUM HanpaMoOM LisnbHOCTI ripHMyo3abaravysanbHUX nignpu-
emcTB. [MokasaHo, WO camMe HefoCKOHAanCTb HasBHUX TEXHOMOorin nepepobkn MiHe-
panbHOI CUPOBUHMU € NPUYNHOK HEraTUBHOMO BMNNMBY Ha €KOMOorito.

Knroyoei crioga: ekonorif, eKoHoMiKa, ouiHKa, BiAX0Au, NOBTOPHE BUKOPUCTaHHS.
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METOUKA 3KONOIr0-3KOHOMUYECKOW OLIEHKM NCMNONb30BAHUA
OTXO[OB OBOTrALLEHUA FOPHOPYOHbLIX NPEANPUATUN

YK 658.657:504.05

®edopyeHko A. A.

MpoaHanuanpoBaHbl CyLIECTBYIOLNE METOAbl 3KONOro-9KOHOMUYECKOW OLEHKW
UCNONb30BaHUSA OTXOA0B FOPHOPYAHBIX NPEeAnpUATUA 1 onpeaeneHbl X HeaoCTaTKu.
MpeacTtaBneHa coGCTBEHHAs 3KOMOro-3KOHOMMUYECKAs OLEHKa WCnonb3osaHWsA OTXO-
NOB 0BOralleHus ropHOPYAHbIX NPEAnpUsTUA. PackpbiTa CYLIHOCTb 3KOHOMUYECKO
OLEHKM C YYETOM IKOSOrMHECKUX hakTopoB, a TakKe BNUsiHUE ee BNUAHUE Ha NoBbILeHe
akoHoMuueckoro adgekra. [lokazaHa Heath(PEKTUBHOCTL CyLLECTBYIOLUMX METO/J0B 3KO-
HOMMWYECKOM N 3KONOrMYECKO OLEHKN MPOLIECCOB TEXHOMOMMYECKOro passBuTUSA ropHo-
PYAHbIX NPeanpusiTUiA. MoAYEPKHYTO, YTO UCMONb30BaHNE OTXOA0B OboralleHus ABnaeTca
NEPCNEKTUBHBEIM HanpaBneHneM AesTENbHOCTY ropHO-060raTUTeNbHLIX NPEANPUATUNA.
YKazaHO, YTO WMMEHHO HECOBEpLUEHCTBO CyLUECTBYIOLLMX TeXHonoruii nepepabdoTku
MUHEPAanbHOro Cbipbsi SBMSETCA NPUYNHON OTPULATENBHOMO BAVNSHNA Ha 3KONOTUH.

Knouesble criosa: 3KONOrusA, 3KOHOMUKa, oueHKa, OTXoA4bl, NMOBTOPHOE UCNOnb-

3oBaHue.
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The increase in volumes of extraction and processing
of natural raw materials by ore-mining enterprises provides
more complex conditions of extraction that, therefore, leads to
an increase in the costs of the final product and ecological
load on the environment. The imperfection of the technology
of iron-ore concentration leads to a growth of wastes in
arithmetic progression, expansion of territory of their storage,
has negative impact on the ecosystem and the health of the
people.

The relevance of the chosen topic is confirmed by the
practice and experience of many foreign enterprises, which
improved the business image in the market due to utilization
of concentration waste. The problem of economic evaluation
of the use of technogenic raw materials was investigated by
many scientists, both in Ukraine and abroad. A weighty
contribution to the solution of this issue was made by domestic
and foreign scientists, such as: H. llina, V. Borysova,
|. Zhavoronkova, L. Kholodenko, E. Nersesyan, M. Pevzner,
L. Varava, Clive L. Spash [1 - 8]. ‘

Those studies, which were carried out in the sphere of
economic evaluation cf the processes of rational use of
natural raw materials and opportunities to use concentration
wastes can be considered incomplete and complex, and as
the situation is changing both in economy, and in the
environment, zll these changes, are the purpose of the
research. Previous researches were only cencentrated on the
economic effect and reduction of the damage caused by the
main production. The existing methods of evaluation of
resource-saving technologies do not take into account the
whole spectrim of social and environmental factors affecting
the results of this evaluation, so it is importent to find the ways
to improve the environmental safety of production.

The aim of the research is the development of
theoretical thesis and methodical and practical recommendations
on improving the economic evaluation of the use of
concentration wastes of mining enterprises with regard to
environmental factors and the efficiency of use of resources.

The iack of a unified economic approach to the
evaluation of the options of technological development of
mining enterprises, taking into account social and
environmental impacts, as well as the integrated usg of natural
resources as an integral current mechanism, determines the
need for a comprehensive fulfilling of the tasks, which have

allowed obtaining an additional source of resources through
the use of waste of production and, most importantly, to
prevent an ecological disaster, which is equal in scale to the
situation at Chernoby! NPP.

The most known minerals on the Earth are located in
Ukraine. According to the State Fund of Geology the value of
the explored mineral resources in aur country comes to 7 5
trillion dollars. 96 kinds of mineral resources can be found in
the Ukrainian land, 70 of them are being mined. For 100
years of extraction of deposits of Kryvbass, Ukraine has
received 6 billion tons of iron ore. If we compare production in
other countries with one particular basin, these are huge
volumes, which are unique in the world [5].

A large amount of waste is the most objective
indicator of the imperfection of the technological scheme.
therefore, it is necessary to ensure the creation and
widespread application of technical means and technologies
for the integrated and more complete extraction of useful
components of ore, as well as the use of low-waste and non-
waste technologies.

The activities of mining and processing enterprises
involve, as shown in the studies [3], mining. processing and
concentration of mineral resources, resulting in formation of
waste dumps and tailings, which store the waste of concentra-
tion. In the mining industry the area occupied by each of the
tailings makes hundreds of hectares. and their height is tens
of meters. One of the major and still unresoived environ-
mental problems arising during the operation of ore-mining
enterprises is discharge of dust from the surfaces of the
denhydrated sediment, in the territory adjacent to them. As it is
densely populated, dust causes diseases of the respiratory
organs and eyes of the people who live and work there The
economic damage caused to the rural economy through the
dust of a tailings dump is about a billion of hryvnias. but the
long-term consequences are not even taken into account

Therefore, quite a lot of circumstances influence
taking effective administrative decisicns on improving the
technological development of the mining enterprise. This
article presents the evaluation of the impact factors which
show the extent to which it is feasible to use wastes of ore-
dressing plants to obtain additional volumes of the main
products and materials for the related construction
industry.
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Today, most of the waste is created by the branches
of the mineral raw materials complex, including mining and
processing enterprises. The total volume of waste in these
industries is 70 = 75 %. Only 6 — 7 % of the waste is reused.
The Figure below shows the situation that has developed due
to the fact of non integrated use of natural resources (25 — 30 %
make the extracted useful component, 70 — 75 % is the waste
or unrecycled useful components) [10].

25-30% .

\

. 70-75%

Fig. The pie chart of the use of natural resources

Experience indicates that the majority of waste of the
mineral raw materials complex can be used with considerable
economic effect.

The calculation of the effect of the introduction of
waste recycling technologies at mining and processing plants,
is given below and recommended for individual cases, taking
into account the peculiarities of this industry:

E-= P1 + PZ + Z Venvir + vaaste - vaodule' (1)
where P, is profit from the sale of the additional volume of

basic products, UAH;
P, is profit from selling by-products, UAH;

Zvenvir is the amount of savings resulting from
lower fines for pollution of the environment, UAH;

vaas:e is the amount of savings from the reduced
cost of waste, UAH;

2 Vinodule is the amount of expenses related to the
launch of the waste recycling module, UAH.

Below there is a list of indicators, which make it possible
to determine the most efficient mode of the activity of the
enterprise that produces and enriches natural raw materials,
namely to make a decision on how to improve the technological
process and use concentration waste.

The index of savings of natural raw material (K

).

raw mat.
through the use of waste, looks as follows:

Iraw mat. = Qwaste /Qnatur.' 2)
where Qwasm is the amount of waste that is recycled, t:

Qnamr is the volume of mining and processing of
natural raw materials, t.

The choice of technology of production must comply
with the criterion of:

Q< <
v lraw mat. 1.

The index of cost savings on transportation of raw
material for further processing (Yrans. ) is equal to:

87

|trans. = Virans. waste /Vtrans.na(ur; (3)

where Vtrans.waste

is expenses on delivery of the waste, UAH,;
Vs wiior: 18 expenses on delivery of the natural

resources, UAH.

The criterion for the decision will be:

o<l <1.

trans.

The index of cost savings from the reduced negative
environmental impact takes the form of:

where Vmaim‘ is expenses on the maintenance of waste, UAH;

Viodute S the cost of putting the waste recycling the

module in operation, UAH.

envir, — Vmodule ,/ Vmaint.' (4)

The criterion for the choice of the technology is:

0<]| <1

envir.

The index of cost savings from the payment of fines
for environmental pollution is calculated as:

Ipol. = Vmandat. // Vexp. ’ (5)

where Vmandat_ is expenses of the payment of fines and
mandatory payments, UAH;

Vexp. is environmental expenditures, UAH.
In accordance with it, the criterion will be:

0< Ipol. <1.

The index of cost savings due to the elimination of the
primary stages of raw materials processing is as follows:

[ =V (6)

where Vieces. is expenditures on the necessary stages of
waste handling, UAH;
Vv

primary is expenditures on the primary stage of natural
raw material processing including production, UAH.

neces. neces. /Vprimary ’

Hence the criterion is

0< lnece:s. <1.

The index of production diversification is:

laiv. = Npefore /Nafter' (7)

where Npefore is the number of units of the name of the
product before the improvement of the technological process:
Nasier is the number of units of the names of the

product afier the improvement of the process of technological
development and recycling of waste.
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In accordance with it, the criterion is:

N

N

after —> Max.

The index of changes in quality of the basic products
constitutes:

Iqual. = Febefore /Feafter (8)

where F€pgror is the content of the basic useful component,
before the improvement of technology, %,;

Feater is the content of useful component in the main
product after improvement of the technological process due to

the use of technogenic raw materials. Thus,

Fe —> max.

after

In order to take into account the changes of ecological
and economic assessment of the processes of technological
development of mining enterprises it is necessary to adjust
the value of the indicator of the economic effect from the
introduction of technologies on processing of technogenic raw
materials in the generalized coefficient.

The generalized coefficient is calculated as follows:

| - Zli X Ish.
general —

I:>1
i
Zli = Iraw mat, * *+1
+]

where Ish_ is share of the index, which is available in the

hrans* lenvir. * Ipol. * (9)

+ . +
neces. Idlv. Iqual.'

process of expert evaluation.

.
=5 — (10)
tt 1+)' “lgen.

where Et is the economic effect of the waste-recycling
technology, UAH;

T is the period of mining of raw material sources, the
number of years;

t is the year sequence number;
i is the rate of discount.

The economic effect of taking into account the saving
of natural raw materials due to the waste recycling, savings
on transportation of raw materials for further processing, cost
savings from the payment of fines for pollution of the environ-
ment, as well as the increase of the volume of production of
the main produce is an adequate indicator, which takes into
account the peculiarities of the process of technological deve-
lopment. Thus, the economic and environmental evaluating of
the use of ore-mining concentration waste is adapted to the
modern problems of the regions where mining and processing
of mineral resources is carried out.

Analyzing the above-mentioned, the following conciu-
sions can be made:

1. Ore mining is carried out in more complex than
before mining and geological conditions, which result in the
constantly growing cost of raw materials, the increased

amount of production waste, which can easily be reused for
the production of additional iron ore products.

2. Existing methods of economic and environmental
evaluation of options for the technological development of
mining enterprises are imperfect. In this study a complex
technique of ecological and economic evaluation of the
processes of technological development of the mining
industry enterprises is proved, which takes into account all the
factors of the negative impact on the environment and the
people who live in it.

The problem of reuse of concentration waste of ore-
mining enterprises is a promising area of investment. This is
the future of the economy, which can aiready now bring a lot
of profit. Besides, recycling of waste has a positive impact on
ecosystems and human health due to the decrease of their
volume.
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OPIrAHI3AUIA OBYUCITFOBAIIbHOIO NMPOLECY
B XOAI NPOEKTYBAHHSA | BIPOBAIDKEHHA ®YHKLIII
OBJ1IKOBO-AHAJNITUYHOIO 3ABE3MNEYEHHA
Y ®YHKUIOHAJIbHO PO3BUHYTUX CUCTEMAX
YNPABJIIHHA CNEUIAJTIBHOIO NPU3HAYEHHA
nrPOMUCHOBUX NIANPUEMCTB TA BUPOBHUYUX OB'€0HAHb

YK 657

TkayeHko C. A.

BuaHadeHo, wo opraHisauisa obuvncnioBansHOro nNpouecy B XOAi NPOEKTYBaHHSA i
BNpoBafkeHHs yHKUii obnikoBo-aHaniTUYHoro 3abesneqeHHs y yHKUiOHaNbHO PoO3-
BUHYTUX cUCTeMax ynpasniHHA cneyianbHoro NpusHaYeHHa NPOMUCOBUX MNiANPUEMCTB
Ta BUpoBHUUMX ob'eaHaHb NonArae B OTPUMaHHI BCiX NOTPIGHUX J4aHUX, NpuHoMy Tak,
wob 3abesnevyBanucs HeoOXiAHI AOCTOBIPHICTL i TEPMIHOBICTb 3a edeKTUBHOro
BUKOPUCTaHHA pecypciB o6uncnioBanbHOi CUCTEMU Ta 3 HAUMEHWVMW BUTpaTamu.
[oBeaeHo, Wwo UiHHICTb iHpopmaLlii 32 03HAYEHOK KOHLENUIE BU3HAYaETLCA TUM, LLO
AO03BONAE BCTAaHOBUTW BNNMB ByAb-AKOro KOHKPETHOro hakTopa Ha XapaKTepucTuKu
obumncnoBanbHOro nNpouecy, a TakoX 3anexHiCTb napameTpiB 064MCNIBaNbHOrO Npo-
Lecy Bia CYKynHOCTI Pi3HWX cbakTopiB. 3HaHHA LUX 3B'A3KIB BM3HAHO HeobXigHUM Ans
pauioHanbHoI opraHisauii o64ncnioBanbHOro NpoUecy B XoAi NPoeKTyBaHHs | BNpoBaj-
XEeHHA yHKUIT 06nikoBo-aHaniTUYHOro 3abesneyeHHss Ha NPOMMCNOBUX MIANPUEMCTBAX |

y BUpOOHNYMX 06'eaHAHHSX.

Kniovosi crosa: obnikoBo-aHaniTuyHe 3abeaneyeHHsi, opraHisauis obuucnio-
BanbHOro npouecy, CucTema yrnpasniHHA NiANPUEMCTBA.
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