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Ecological and economic analysis of the impact of railway transport enterprises on the
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Abstract. The impact of rail transport on the environment is one of the major problems in the
Republic of Kazakhstan. It is well known that railway transport causes enormous harm to the
environment, destroying natural relief during the construction of railways, pollution of water
and air objects also creates physical pollution for people, and the operation of wagons and the
transport of hazardous substances can lead to a high degree of pollution and land degradation.
This study was aimed at identifying the ecological and economic problems of railway transport in
the territory of the Republic of Kazakhstan. For the analysis, materials and data on environmental
protection were collected. The results showed that reducing the impact on the environment was
achieved through measures of environmental legislation. This concerned the reduction of the use
of liquid and solid fuels, the equipping of emission sources with the necessary purification
equipment, the reconstruction of environmental protection facilities, and the development of
regulatory and environmental documentation. Based on this, it is shown that the use of
environmental technologies for practical purposes can ensure the effective functioning and
operation of a natural resource user enterprise from an environmental and economic point of
view.
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Introduction

Environmental protection is one of the most urgent problems facing humanity in connection with
the increasing intensity of industrial and agricultural production, which leads to global changes with
difficult predictable consequences.

In any socio-economic formation, the economy cannot be considered effective if labor potential is
destroyed, resources are inefficiently used, obsolete technology, and air, water bodies, and soil are
polluted. It leads to ecological and economic contradictions between the production growth of material
goods, anthropogenic impact on the environment the natural environment, the value of environmental
costs, the introduction of waste-free technologies, etc.

At this stage of development of the productive forces, economic interests dominate the
environment, which leads to negative consequences in the relationship between society and nature.
Needed a systematic approach in which the interaction of three groups of factors - natural, production,
and social, provides a permissible anthropogenic load on the biosphere. The natural environment is a
combination of ecological systems - extremely complex dynamic formations, for a long time in a state of
internal balance. However, the development of industrial production and transport has such a
significant human impact on environmental systems, which the latter increasingly becomes incapable
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neutralize this impact, which leads to the emergence of a global ecological crisis.

The main indicators characterizing the impact of economic activities on the natural environment
and use of natural resources include:

- emission of harmful substances into the atmospheric air from stationary and mobile sources;

- excessive abstraction of water from surface and underground sources;

- discharge of contaminated wastewater not only into treatment

structures, but also directly into water bodies and on the terrain;

- land pollution due to their non-agricultural use, waste generation during mining, enrichment of
useful minerals, and industrial production [1].

Additional costs of society for environmental protection of the natural environment from its
production activities are associated with:

- direct costs for nature protection, cleaning air and water basins, disposal and disposal of solid
waste;

- losses associated with the need for redundancy in order to nature protection of those facilities
that could be operated and bring real economic results;

- additional costs in connection with the development of natural resources

in the worst mining and geological conditions and more remote places;

- increased costs for recycling and low high-quality raw materials (waste);

- costs for fundamental and applied scientific research and development work related to security,
rational use and restoration of renewable natural resources, and mastering new technological processes.
Economic damage from environmental pollution environment is due to additional costs for:

- healthcare - medical services, sick pay sheets, loss of products (services) due to an increase in the
incidence in zones of increased environmental hazard;

- agriculture - losses in crop production, animal husbandry, and forestry due to the withdrawal
from agricultural turnover of land for industrial and transport construction;

- industry - due to staff turnover, repair costs, and restoration of fixed assets;

- diversion of financial resources to environmental protection of the natural environment from
other spheres of economic and social activities [2].

All this aggravates the ecological situation in Kazakhstan, which is experiencing excess man-
made impact due to the nature of existing industrial enterprises and betrays the problem of researching
the possibilities of management improvement of the natural environment of particular relevance.

Increasing volumes of transportation of raw materials, semi-finished products, and finished
products require additional development of vehicles, from which the leading place is and will be for a
long-time railway (mainline and industrial) transport.

Materials and research method

The length of the main railway lines is more than 14 thousand km, the main part (97.5%) of the
railway network is located in the territory of Kazakhstan, 2.5% - in the territory of the border regions of
Russia and Kyrgyzstan. There are 720 stations and passing points along the road [3]. The freight car fleet
is more than 120,000 units, the locomotive fleet is more than 1,200 units, 609 of which are updated and
modernized [4]. Traction rolling stock includes diesel locomotives, electric locomotives, electric trains,
diesel trains, railcars, railcars, and other self-propelled equipment. Non-traction rolling stock - various
cars (passenger, freight, tank cars).

Provides 70% of freight and 60% of passenger traffic annually [3].

The unfavorable environmental situation is aggravated by the work of railway transport
enterprises - locomotive and carriage depots, stations, track distances, subdivisions of water supply and
sewerage, and fronts of the production of loading and unloading operations.
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Due to more accurate accounting, the number of sources of emissions of harmful substances into
the atmosphere on the railway increased from 8710 in 2018 to 9254 in 2019, or by 61.3%. The volume of
emissions themselves decreased from 8624 tons/year in 2017 to 7960 tons/year in 2016 - by 13.4%.

Reducing the impact on the environment was achieved through the implementation of measures
to comply with environmental legislation. They related to reducing the use of liquid and solid fuels,
equipping emission sources with the necessary purification equipment, reconstruction of environmental
protection facilities, and developing regulatory and environmental documentation.

So, at the boiler houses of Temir Zholy Kostanay LLP, dust and gas cleaning equipment was
installed, in Lokomotiv JSC, oil-containing soils are cleaned with a special biological solution, at
Akzhaiyk station, the drainage system of buildings in the city was overhauled with a road
administration and a machine counting station. In addition, the station "Kazievka" of the East
Kazakhstan branch of the road was transferred to electric heating, and at the locomotive repair of the
station "Kostanay" the sewerage was adjusted, and an oil collector was installed.

As a result, the amount of fines and excess payments imposed over the past year has been
reduced by 46% compared to 2019.

A similar situation takes place with wastewater discharges into water bodies and waste
generation. The most environmentally hazardous facilities for railway transport are washing and
steaming points for liquid rolling stock, disinfection points for cars for transporting animals and
biologically hazardous substances, sleepers and crushed stone plants, rolling stock, transporting oil
products, etc.[5]

Environmental safety is also violated by physical factors from the functioning of railway transport
facilities: noise, vibration, electric and electromagnetic fields, explosions, fires, insufficient strength of
the ballast of the railway track, etc.[6]

All of this determined the purpose of the study - the analysis of the actual

environmental hazard of railway transport facilities and the development of recommendations for
its reduction.

Environmental safety is understood as the conditions under which there are no factors leading to
a violation of the environmental equilibrium in the natural environment, causing a stress state in the
relationship between society and nature, and influencing the habitat of living organisms.

To achieve this with the current level of technology and technology almost impossible. For a
combination of economic and environmental interests of the enterprise and society use environmental
standards - maximum permissible concentration (MPC) of harmful substances and emissions (MPE),
norms of green areas that define the boundaries of permissible anthropogenic loads on the natural
environment.

Results

The main share of emissions of harmful substances into the atmosphere from stationary sources of
railway transport accounted for boiler houses operating on solid fuel - 25% and civil service enterprises
- 36.7%, the locomotive - 25.3%, and wagons depot - 9.8%.
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Figure 1. The types of emission from stationary sources

The volumes of emissions of harmful substances into various environments, the cost of fixed
production assets for environmental protection, the costs of their operation, payments for emissions,
discharges, and disposal of solid waste are shown in Table 1. They show that since 2017 Kazakhstan
railway began to pay more attention to the implementation of measures for the protection of the natural
environment. This was reflected, first of all, in a decrease in air emissions in 2018 compared to 2017 by
18.9%, incl. gaseous and liquid hazardous substances by 44.7%. A significant reduction in solid waste is
due to a change in the method of accounting. The cost of fixed assets for environmental protection
increased by 15.3%, and the cost of capital repairs and current maintenance increased 5, 1 time due to
the slow pace of their renewal.

Environmental charges sharply increased both within the limit and above it, which led to an
increase in costs for this item in 2019 by 7.5 times compared to 2018 and 5.2 times compared to 2017 of
the total environmental charges, 49.5% fall on mobile sources (diesel locomotives, cars) and 46.2% on
stationary ones, and this ratio remains stable throughout the period under consideration.

Table 1
Main indicators of work on environmental protection on the Kazakhstan railway

Indicator names 2013 2014 2015 2016 2017 2018 2019
Air emissions, t. 6689 7989 7340 7960 8624 8710 9254
of which solids 2267 2461 2803 2680 3100 3565 3905
gaseous and liquid 4401 6590 6637 6100 4902 4245 3530
Wastewater  discharges, | 5236 3570 3302 3155 4237 3785 3578
thousand m.

incl. down the drain 2535 1766 1639 1470 2364 2222 1968
into water bodies 2729 1824 1672 1649 1891 1474 1401
Solid waste generation, t. | 50500 | 42500 31000 36700 29100 6994* 7808*
The average annual cost | 5405 | 10467 11543 12567 13445 14569 14580
of fixed assets for

environmental protection,

million tenge
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Overhaul costs, million 4 5 6 7 8 - 3
tenge
Operating  costs for | 3633 5902 6000 6438 6905 7120 7230

environmental protection
measures, million tenge

Fee for emissions, 6 7 7.5 8 g** 9.8** 10.3**
discharges, waste

disposal, million tenge

incl. into the atmosphere | 246 252 292 320 482 507 1102
from stationary sources

into the atmosphere 158 303 296 375 587 529 1098
from mobile sources

into water bodies 15 17 18 19 21 21 41
placing waste on the| 53 60 69 80 85 105 165
ground

* - solid waste
** - a sharp increase in payments for environmental discharges is due to the indexation of
collection rates and the inflation index

Discussion

JSC NC "KTZh" carries out long-term and current planning in the field of environmental
protection. Within the framework of long-term planning, investment projects “Ensuring environmental
safety”, and “Implementation of resource-saving technologies in railway transport”, as well as there
were developed investment projects of individual departments, offices, branches of JSC NC “KTZh”.

The need for such a program and project are due to the diversity sources of pollution, the physical
and chemical composition of harmful substances emitted into the atmosphere, water bodies, and land,
limited resources, and prioritization of using them to protect the environment as much as a possible
natural environment.

The aim of the program is to establish a sequence and scope of work for the implementation of a
set of activities, which will ensure the reduction of emissions of harmful substances into the
environment and the natural environment and bring their concentrations to acceptable values.

It includes the following organizational and technical measures:

- the creation of an environmental management system aimed at centralized provision of road
enterprises with legislative and regulatory documents on environmental protection and control over
their implementation;

- ensuring the effective functioning of regional laboratories and their re-equipment with modern
complexes measuring equipment for monitoring the composition of the atmosphere, pollution
wastewater, soil, electromagnetic, noise, vibration pollution;

- protection of atmospheric air by equipping dust collectors and cyclones for solid fuel boilers,
creation of ecological diagnostic laboratories in locomotive depots roads, the use of gas analyzers for
vehicle exhaust gases, transfer to electric heating of passenger cars;

- protection and rational use of water resources by construction and reconstruction of biological
treatment facilities, recycling water supply systems, storm sewers, sample analysis water, etc .;

- land protection and rational use of natural plant resources through the inventory of waste and
obtaining permits for their location, development of passports for oil sludge sites, purchase of a plant
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for processing lubrication, improvement and landscaping of the railway, maintenance forest
plantations;

- training and professional development of specialists in the field of environmental protection for
the railway industry.

The implementation of the planned set of measures requires the performance of research works
incl. development of technological processes and equipment samples to reduce emissions of harmful
substances and their neutralization, ways to reduce pollution of the natural environment in case of
transport accidents, technologies industrial waste processing, and modern system environmental
monitoring at railway enterprises.

Conclusion

The research carried out allows us to formulate the following directions for preserving and
improving the state of the surrounding natural:

- rail transport contributes to the deterioration the state of the natural environment, which
economically affects on the financial indicators of his work. However, one should expect a more
significant increase in environmental charges when legislative acts on this issue will fully work;

- it is necessary to carry out automatic monitoring for emissions of harmful substances into the
atmosphere from permanent sources;

- more cost effective use of the mechanism environmental control and management at enterprises
railway transport;

- develop and implement technological processes and production equipment that has minimal
harmful impact on the natural environment, saving natural resources;

- create closed systems for water use, recuperation air, rational schemes for collection, storage and
disposal toxic waste

- continue the implementation of the planned set of measures for environmental protection,
providing them with planned financial, labor and material resources.

The practical implementation of these activities will contribute to improving the environmental
situation in the Republic Kazakhstan due to reduction of harmful emissions by railway enterprises
transport.
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A.IIl. AGyOexuposa, K.b. Macernos
A.H. I'ymunaes amoindazor Eypasus yammuix ynusepcumemi, Hyp-Cyaman, Kasaxcman

Temip>k0a Keairi KeCiltopbIHAapbIHBIH KOpIIaraH OpTaFa aCepiH 9KOAOIMSIABIK-
9KOHOMMKaabIK Taajay: («Kasakcran Temip xoab» ¥K »AK ¢pnanaap-«MarncrpaabAbik Xeai
AVIpEKIIMSICBI MBICAABIHAQ)

Anaarma. Temip >xoa KeairiHiH Kopiaran oprara acepi Kaszaxcran PecriyOamkacsiHAaFbI Herisri
MoaceaeaepAiH Oipi 60abi TabblaaAbl. Temip k04 KeAiri KoplllaraH opTara opacaH 30p 3UsIH KeATipim,
TeMip >K04 KYPBLABICH Ke3iHAe TaOuru peabeTi Oy3bII, Cy >KoHe aya OObeKTidepiH AacTaiiibl, COHbIMEH
Karap ajamMaapAblH (PU3MKAABIK AacTaHy oCepiH TUTi3edi, aa BaroHAapAbl IailigadaHy >KoHe 3USHADI
3aTTapabl TachiMaajay Ke3iHJAe TOIBIPAaKThIH AacTaHybIHA JKoHe JKepAaiH AerpajalyscblHa 9KeIll COraspl.
bya seprrey Kasakcran PecnybGamxacel aymarbIHAQFbl TeMip >KOA KOAITiHIH 9KOJAOTMAABIK >KoHe
DKOHOMMKAABIK MacelelepiH aHbIKTayra OarbITTaaraH. Taagay yIIiH KopIaraH OpTaHbl KOpray
OoiibIHIIIa KepeKTi MaTepuaajap MeH JepeKTep KuHaKraaAbl. HaTiokeaep OolibiHIIa KOpIlIaraH opTara
acepai azaiiTyra DKOAOTMAABIK 3aHHAMaAbIK IIapadap apKblAbl KOA JKeTKi3iareHiH kopcerTi. bya cyiibik
JKoHe KaTThl OTBIHABI IIalijadaHyAbl —asalTyra, IIbIFApPBIHABLAAD KO3JepiH KaXkeTTi TasapTy
>Kab/bIKTapbIMeH >KabAbIKTayFa, KOpIllaraH OpTaHbl KOpFay OObeKTidepiH KailTa KypyFa, HOpPMaTMUBTIK
JKoHe BDKOAOIMAABIK Ky’KaTrTamMaadapabl o3ipaeyre KaTbICThl. OCBIHBIH HeridiHAe 9KOAOTMUAABIK
TeXHOAOTUsAApAbl TIPAaKTMKAABIK MakcaTTa IalijadaHy ®KOAOTUAABIK-D9KOHOMUKAABIK TYPFbIAaH
TabMFaT MariAaaHyIIbl KOCIMTOPBIHHBIH TUIMAL JKYMBIC icTeyi MeH KbI3MeTiH KaMTaMachl3 eTe a/laTbIHbI
KOpceTiareH.

Tyitin ce3aep: Temip Xoadap, KOXyiteHi Oy3y, DKOHOMUKAABIK 3UAH, DMUCCUA TeaeMAepi,
aKTUBTEPAiH KYHbI, KOpIIaraH OpTaHbl KOpFay I1apaAaphl.

A.IIl. AGyoexuposa, K.b. Macenos
Espasuticxuii nayuonaronviil yrusepcumem /A.H. I'ymunresa, Hyp-Cyaman, Kasaxcman

DKO0A0T0-9KOHOMITIECKUIT aHaAM3 BO3AeVICTBUIL IIp e AIIPVSITUN JKeae3HOA40POKHOTO
TpHacOopTa Ha OKpyXaomylo cpeay: (Ha mpuMepe ¢puanasa AO «HK «KTXKx»-«Aupexknys
MarucTpaabHOM ceTm»)

Annoramis. BosaeiicTsue >Keae3HOAOPOKHOIO TPaHCIIOPTa Ha OKPY>KAIOLIYIO Cpeay SBASeTCs
O/HOI 3 OCHOBHBIX ITpoOaeM B Pecrrybanke Kasaxcran. VssecTHO, 4TO >KeAe€3HOAOPOKHBIN TPaHCIIOPT
HAHOCUT OTPOMHBIN BpeJ, OKpYy>KaloIlell cpeje: IIPU CTPOUTEAbCTBE JKeAe3HBIX AOPOT paspyllaeTcs
IPUPOAHBIN peabed, 3arpsA3HAIOTCA BOAHBIE M BO3AYIIHbIe OOBEKTbl, ITPOMCXOAUT (PU3MIEeCKoe
3arpsisHeHMe AI04el, a DKCIlAyaTalliisl BarOHOB U IIepeBO3Ka BPeJHBIX BeIecTB MOTIYT IPUBECTU K
BBICOKOI CTeIleHM 3arpsI3HeHNs U Aerpajanun 3emeab. /JaHHOe mccaesoBaHMe ObLAO HallpaBAeHO Ha
BBIIBAEHIE 9HKOAOTO-DKOHOMUYECKUX IHIpo0AeM >KeAe3HOAOPOXKHOIO TpaHCIOpTa Ha TeppUTOpUU
Pecrtybamkm Kasaxcran. Jas aHaamusa Oplay coOpaHbl MaTepuaAbl U AaHHBIE 110 OXpaHe OKpYy>Kalomen
cpeabl. PesyapTaThl 110Ka3aan, 4To CHVMKEHUE BO3AEVCTBIS Ha OKPYKaIOIIyIO cpely ObLA0 AOCTUTHYTO
3a CyeT Mep IPUPOAOOXPAHHOIO 3aKOHOAATeABbCTBA. DTO KacaloCh COKpalleHUs MCIIO0Ab30BaHMS
JKMAKOTO U TBEPAOIO TOIIAMBA, OCHAIEHUs MCTOYHUKOB BBIOPOCOB HEOOXOAVIMBIM —OYMCTHBIM
o0opyaOBaHMEM, PEKOHCTPYKIMIU IIPUPOAOOXPAaHHBIX OOBEKTOB, pa3pabOTKM HOPMAaTUBHOM U
IIPUPOAOOXPAHHOM  AOKyMeHTanuyu. Ha ocHoBanmm 9TOro I0Ka3aHo, YTO MCIIOAb30BaHUE
IPUPOAOOXPAHHBIX TEXHOAOTMII B IPaKTUYECKMX IeAsX MOoXKeT obecriednth DPpQPeKTuBHOe
(pyHKIMOHIpPOBaHE U ACATEABHOCTD IPEeAIIPUATUAA-IIPUPOAOIIOAb30BaTEAs C DKOAOTO-DKOHOMMYECKOI
TOYKU 3PeHISI.
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Karouesbie caoBa: >keae3Hple JOPOIHM, paspyllleHre DKOCKCTeM, YKOHOMIUYEeCKMiI yIepo, maaTa
3a BLIOPOCHI, CTOMMOCTD aKTHBOB, MepPBI II0 OXpaHe OKPY>Kalolell CpeAbl.
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