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Annotation. The aim of this article is to study and evaluate the economic state of the current
solid domestic waste management system in the region. This issue is one of the key priorities in
implementing the Action Plan for the Republic of Kazakhstan's transition to a "green" economy.
The existing solid domestic waste management system in the region has proven to be ineffective.
The volume of municipal solid waste (MSW) continues to increase, leading to widespread littering
and the expansion of landfills. This, in turn, has a negative impact on the ecological state of the land
occupied by landfills, contributing to the rise in unauthorized dumps. Furthermore, there is no
rational system in place for the disposal, processing, transportation, and reclamation of landfills.
Environmental protection remains a pressing issue for the region, with the disposal of industrial and
consumer waste being particularly challenging.

As demonstrated by the experience of developed countries, the prioritization of waste

management strategies is primarily determined by societal decisions and national policy goals.
The practical significance of this research lies in its analysis of waste management practices,
emphasizing the need for the development of new technologies for MSW processing. In particular,
the construction of an MSW incineration plant is proposed as a solution to improve waste
management efficiency.

Keywords: production and consumption waste; solid domestic waste; recycling; littering;
management system; environment; main pollutants.

Introduction

A waste management system consists of a set of measures for the collection, transportation,
recycling, reuse, and disposal of waste, along with the monitoring and control of these processes. In
this context, waste generally refers to materials generated as a result of human activities. The
primary goal of this system is to minimize the harmful effects of waste on human health and the
environment, while also considering economic benefits through the recycling of waste and aesthetic
improvements [1].

Environmental protection is one of the most pressing issues in the Region, and the
management of industrial and consumer waste remains particularly challenging. As demonstrated
by the experience of developed countries, the prioritization of waste management strategies is
primarily determined by societal decisions and national policy objectives.

To establish project indicators effectively, it is essential to consider regional variations in
key parameters such as the volume and composition of generated waste, the demand for secondary
raw materials and energy, natural and seasonal factors, and the availability and quality of land
resources.

Materials and methods of research

Urban landfills and other facilities within the municipal solid waste (MSW) management
system fail to meet the country's current environmental and sanitary standards, as well as the
technological requirements for MSW storage and disposal. Many landfill sites are located near
residential areas, rural settlements, rivers, reservoirs, and lakes, posing significant environmental
and health risks.
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The current landfill system primarily involves compacting waste using heavy machinery.
Consequently, lightweight waste materials are often carried over long distances by the wind,
leading to widespread pollution. Additionally, groundwater, water bodies, soil, and vegetation are
contaminated due to improper waste management practices.

The indiscriminate collection and disposal of waste from individuals and organizations into
a single landfill mass contribute to the accumulation of hazardous materials, including radioactive,
bioactive, and epidemiologically dangerous substances. This study employed document analysis,
statistical analysis, synthesis, comparison, and generalization. Additionally, expert assessments of
regulatory and program documents, as well as reporting and statistical materials, were utilized.

Research results

In Mangystau Region there is a typical waste management scheme, which is primarily
oriented to sanitation of cities and districts. This scheme is presented in Figure 1.
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1- Figure - Solid Waste Management Scheme in Mangystau Region

Since the issues of sanitary cleaning in settlements are addressed as a priority, the primary
responsibility for solid waste management in Mangystau Region falls on the housing services of
cities and districts.

These services are funded through the respective budgets, which cover the organization of
waste collection and transportation from residential areas to designated disposal sites.
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2- Figure - Stages of the solid waste management process [1]

According to the data of the Department of Statistics of Mangystau region as of 1 January
2023, the population of Aktau city is 271,7 thousand people, so to ensure representativeness it is
sufficient to conduct surveys in the residential sector, where 3.6 thousand people live [2].

In this study, the sample size for the housing stock was 5 034 thousand people. All objects
selected for observations have a standard level of improvement for Aktau city, i.e. have hot and
cold-water supply, sewerage, central heating.

In order to conduct a detailed analysis of the existing solid waste management system in the
Mangystau region, field surveys were carried out and the necessary data were collected, in
particular, requests were sent to various organizations: State Institution «Department of Statistics of
the Mangystau Region», State Institution «Department of Energy and Housing and Communal
Services of the Mangystau Region», State Institution «Aktau Department of Housing and
Communal Services, Passenger Transport and Highways», State Institution «Mangystau District
Department of Housing and Communal Services, Passenger Transport and Highways», State
Institution «Zhanaozen City Department of Housing and Communal Services, Passenger Transport
and Highways», Akims' Offices of the village of Akshukur, the village of Shetpe, Limited Liability
Partnership «Caspiy Operating», State State Enterprise «Tazalyk», State State Enterprise
«Mangystau Zhylu, Suy.

The influx of a significant part of the rural population into the cities of the Mangystau region
has led to an unplanned increase in the number of urban populations, settlement of the outskirts of
cities, and an increase in the amount of solid waste generated.
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City services are constantly facing shortages of transportation, fuel, and personnel. A
significant portion of solid waste remains unusable due to the current level of technological
development.

With changes in trade practices, an increase in packaging materials, and the import of large
quantities of food and industrial products, the volume of household waste has grown significantly.
The absence of waste processing plants and the lack of effective solid waste recycling technologies
have led to a continuous accumulation of waste in landfills [3].

In most cases, municipal landfills and other facilities within the MSW management system
fail to meet national environmental and sanitary regulations, operational standards, and
technological requirements for waste storage and disposal. Many landfill sites are located near
residential areas, rural settlements, rivers, reservoirs, and lakes, posing serious environmental risks.

The landfill system currently consists only of compacting waste using heavy machinery.
Consequently, lightweight materials are carried over long distances by the wind, leading to
widespread pollution. Additionally, groundwater, water bodies, soil, and vegetation are being
contaminated.

The indiscriminate collection and storage of waste from individuals and organizations in a
single landfill mass result in the accumulation of hazardous substances, including radioactive,
bioactive, and epidemiologically dangerous materials. The disposal of toxic waste, such as
fluorescent lamps and mercury-containing devices, remains a critical issue.

Once landfills reach full capacity, they are not rehabilitated and continue to be long-term
sources of environmental pollution. Furthermore, old, unused landfill sites are often not recorded on
city maps, and as a result, they are sometimes repurposed for construction, grazing, or agricultural
use, leading to further ecological and health hazards.

The transition to a paid waste management system has exacerbated the problem of non-
payment for waste disposal services, particularly in private sector areas, where a new system of
organization is required.

The suburbs and outskirts of cities in Mangystau Region are not sufficiently covered by
public utility services. Additionally, the costs of waste collection and transportation beyond city
limits often exceed allocated budgets, resulting in service disruptions, the accumulation of large
volumes of waste in settlements, and the formation of unauthorized dumps near city borders.

City authorities have not established mechanisms or incentives for waste segregation, and
the necessary waste processing infrastructure remains undeveloped.

According to the existing legislation, all legal entities that generate MSW, before placing
them in the natural environment, must obtain a permit for their disposal [4].

Currently in Mangystau Region about 60 per cent of entities have such permits.

The problem is aggravated by the fact that in the city there is no single state body
coordinating all stages of work with waste, there is no reliable accounting of waste generation,
utilisation and disposal, lack of funds, as well as weak material and technical base of enterprises
engaged in collection, removal and disposal of household waste.

Within the framework of the study, calculations of daily, average seasonal and annual norms
of MSW accumulation in volumetric and weight indicators, as well as average waste density were
made.

As a result of the research, it was established that the level of MSW accumulation is
influenced by such factors as the degree of improvement of the housing stock, the presence of
public facilities, and, no less importantly, the lifestyle and welfare of the population, as well as
climatic conditions and seasonality.

The maximum MSW accumulation rate (1,94 m? year per 1 person) is set for the housing
stock of the largest city of the region - Aktau, characterised by a higher standard of living of the
population and a higher degree of improvement of the housing stock.

Accumulation of MSW during the period of urban mass events increases on average by 10%
in the places of events and by 2% on the routes of MSW collection and removal.
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The main volumes of municipal waste in Mangystau Region are formed in Aktau and
Zhanaozen, as in the largest cities of the study region.

In Aktau, as well as in many cities of Kazakhstan, the main way of utilisation of municipal
waste is its burial at the landfill.

In accordance with sanitary and epidemiological rules and regulations SanPIN Ne 3792,
landfill refers to the objects of municipal purpose of I class with the size of sanitary protection zone
of 1000 m.

The existing system of municipal waste management in Aktau leads to the growth of areas
for waste disposal and, as a rule, does not contribute to the recycling of a significant number of
useful components (recyclable materials) contained in MSW.

This system of waste management does not provide for pre-sorting of incoming
consumption and production waste, which leads to the loss of many valuable components: glass,
plastic, metals, etc.

Currently, the following organisations are engaged in collection and removal of MSW from
the population from all micro-districts of Aktau city, as well as from the majority of enterprises:

«Atameken Tazalyk» LLP, «Caspiy Operating» LLP, «Soc-Service A» LLP, «Euroservice
Joe» LLP, «Munaily Kyzmet» LLP, «Eco Caspian» LLP, «Koktem Tazalyk Eco» LLP, « WRS»
LLP.

For the collection of solid domestic waste in Aktau, standard metal containers with a volume
of 0,75 m® are used, which are placed in the neighbourhoods near each residential building or block,
depending on the number of residents living there and taking into account the expected daily
accumulation of waste [5].

The total number of containers in Aktau city is 1 732 units.

MSW removal from container sites is carried out in accordance with the waste shipment
schedule approved at the enterprise and individual contractual terms with some organisations of the
city. In the area of residential buildings, the removal of municipal waste is carried out once a day,
except for high-rise buildings that have a rubbish chute, the reception chambers of which are
cleaned every morning. Most of the waste collection vehicles are specialised rubbish trucks with a
capacity of 8-11 m>, the average service life of which, as a rule, is 5-6 years.

Analysis of the data obtained as a result of enquiries to the relevant organisations and
enterprises has shown that on average over the last five years the volume of municipal waste
generation in Aktau decreases by 5-6 thousand tonnes annually, while the urban population
increases every year (Table 1).

1- Table - Data on the population of Aktau, as well as the proportion of the population
covered by municipal waste removal services (persons/year)

Year 2019 2020 2021 2022 2023
Number of populations covered by municipal 133725 | 134 181 | 147314 | 147 443 | 147 198
waste removal services, people.
Population of Aktau, people. 174900 | 177 700 | 204 551 | 262 511 | 271 148

The data in Table 1 also shows that on average, about 84-86% of the population living in
Aktau is covered by municipal waste disposal services.

The remaining part (mainly residents of the private sector and new buildings), do not
conclude contracts with organisations engaged in the removal of MSW to the city landfill, and, as a
rule, are responsible for the formation of spontaneous dumps, many of which were found during
field surveys on the city territory.

In addition to disturbing the architectural appearance of cities, spontaneous dumps, on the
one hand, carry the danger of mass spread of infectious diseases, up to the emergence of epidemics,
and on the other hand, they are sources of anthropogenic pollution of urban environment
components (air, water resources, soil).
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According to the Agency of the Republic of Kazakhstan on Statistics, in 2022, more than
141 thousand tonnes of waste were removed to the existing landfills (dumps) of Mangystau region.

Figure 3. shows the dynamics of the volume of collected and disposed municipal waste in
the region for 2019-2023.
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3- Figure - Dynamics of the volume of collected and removed municipal waste in the
Mangystau region for 2019-2023.

The situation is aggravated by the fact that in Aktau city there is a low norm of MSW
accumulation equal to 1,5 m> year per 1 person, the approved tariff for the residents of the well-
appointed sector is 504 tenge per month per person, for residents of cottage houses - 640 tenge per 1
cottage per month.

Differentiated norms for organisations of the city are not developed, waste removal is paid
for the actual volume of MSW at the rate of 1890,74 tenge per 1 m>.

2- Table - Dynamics of the volume of collected and exported municipal waste in Mangystau
region for 2018 -2023.

Including, tons/year
mixed separately collected municipal waste
Total, municipal street garbage
Year . . waste large-
tons/year | waste (including garden and | . other
from size
(household | garbage from park waste waste
c markets waste
waste) illegal dumps)
2018 151 324 112701 36857 360 1376 30
2019 95 472 84 111 10 194 27 1114 26
2020 251 008 108 803 12 537 972 1274 126 022 1 400
2021 164 373 114 906 13 588 4 990 1215 1303 28 371
2022 161 441 118 797 42 644 5343 5083 1205 1 306
2023 141 063 105 421 2 628 3684 2 558 26

In general, it should be noted that, despite the increase in population and the growing
volume of economic activity, since 2017, the region has been experiencing a trend of annual
decrease in the amount of collected and removed municipal waste, which can be largely due to the
fact that not all the population is covered by the services for the collection and removal of
municipal waste on the one hand, on the other hand, both at the landfill and at the stages of
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collection, transport, there is no weighing equipment, for this reason, there is practically no
adequate accounting of MSW.
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4- Figure — Volume of municipal waste generation in Aktau city

The data presented in Figure 4 also highlight significant discrepancies in the reported
volumes of municipal waste generated in Aktau. These discrepancies were identified in responses to
requests sent to various state organizations responsible for municipal waste accounting in the
regional center.

The inconsistencies between the reported decline in municipal waste generation and the
continuous population growth in recent years, along with variations in the provided data on
municipal waste volumes, suggest that Aktau lacks a unified and reliable waste accounting system.
This issue persists at nearly all stages of waste management, including generation, collection,
transportation, and disposal.

Zhanaozen, located 150 kilometers from Aktau, had a population of 81,545 as of December
1, 2024. The collection and storage of municipal solid waste (MSW) and industrial waste in
Zhanaozen is managed by the State Enterprise "Tazalyk."

Similar to Aktau, metal containers with a capacity of 0.75 m?® are used for solid waste
collection. There is a total of 2,955 containers in the city, including 2,105 located in the private
sector. However, waste collection sites are often heavily littered due to container overfilling, which
may indicate an insufficient number of containers. In other cases, when containers are not filled, the
issue may be attributed to residents' low waste disposal discipline.

It is important to note that employees of State Enterprise "Tazalyk," who are responsible for
MSW removal, also clean up waste from collection sites during the loading process.

An analysis of the MSW collection and removal data provided by SCP "Tazalyk" indicates
that, on average, municipal waste generation in Zhanaozen has been increasing over the past five
years. (Fig. 5).
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5- Figure — Volume of municipal waste generation in Zhanaozen

However, it should be noted that about 82% of the population living in Zhanaozen city are
covered by municipal waste disposal services. The rest of the population do not conclude contracts
with organisations engaged in solid waste disposal to the city landfill, and, as a rule, are the culprits
of formation of spontaneous dumps, identified during field surveys in the city.

In Zhanaozen city at present there is an outdated norm of MSW accumulation per person
1,06 m? year, given in RND 03.1.0.3.01.01-96 «Procedure for rationing the volume of formation
and disposal of industrial waste», but it is not taken into account in the calculation of tariffs for
rubbish disposal. The approved tariff for residents is 223 tenge per month per person [7].
Differentiated norms for organisations of the city are not developed, waste removal is paid for the
actual volume of MSW at the rate of 2245, 26 tenge per 1 m°>.

Municipal wastes are taken to the landfill of the State Enterprise «Tazalyk» located 14 km
away from Zhanaozen city in the Eastern industrial zone. The landfill is transferred for permanent
use, according to the decision of Akim of Zhanaozen city Ne 416 from 4.04.2006. The area of land
allotment for the landfill is 7,0 hectares. The total volume of waste accumulated at the landfill as of
1 January 2021 is 137 718 tonnes.

A waste processing plant has been operating in Zhanaozen since 2014 (with a capacity of 50
000 tonnes per year). It produces construction materials from sorted waste: tiles, paving stones and
paving stones. In 2021-2025 phased expansion of this sorting shop, for the city of Zhanaozen:
expansion of the production of solid waste processing plant and by opening a system for the
production of paving stones, kerbs, gutters, rubber coatings (implementation period - 2021);

— 2021 - 20% of accumulated waste will be processed;

— 2022 - 25% of accumulated waste will be processed;

— 2023 - 30% of accumulated waste will be processed;

— 2024 - 35% of accumulated waste will be processed;

As a result of the survey of the territory of the existing landfill in Zhanaozen, the following
was revealed:

- the system of accounting of municipal waste brought to the landfill, as well as in Aktau is
imperfect, the amount of MSW brought to the landfill is estimated by the volume of the bin of
rubbish trucks; the density of municipal waste to convert the volume of waste into units of mass is
not determined by an experimental method. The weighing equipment required to objectively
determine the mass of waste entering the landfill has not been installed;

- the landfill area is fenced all around the perimeter, but the landfill is only partially fenced,
which leads to domestic animals (cattle, camels) entering the landfill. In addition, contrary to
sanitary requirements, there are no green areas around the landfill, which leads to pollution of
adjacent territories by light fractions of MSW;
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- the landfill does not have a system for collection and utilisation of landfill gas, which does
not comply with the recommendations and leads to air pollution of the adjacent territories on the
one hand, and on the other hand - to the formation of possible fires of municipal waste during its
storage;

- access roads to the landfill are not asphalted, there is no disinfection bath at the exit from
the landfill, and there are no radiological control devices;

- monitoring of atmospheric air quality at the boundary of the SPZ of the landfill is carried
out on a quarterly basis, but the list of measured pollutants does not fully meet the regulatory
requirements. Thus, according to reports on industrial monitoring, the quality of atmospheric air
was determined by such substances as methane, sulphur dioxide, hydrocarbons (in total), carbon
monoxide, nitrogen oxides, dust, while the main pollutants emitted in the process of biological
decomposition of MSW are, in addition to methane, hydrogen sulphide, ammonia, as well as
associated ingredients such as benzene, trichloromethane, carbon tetrachloride, chlorobenzene.

It should be noted that according to the results of industrial monitoring, the quality of
atmospheric air at the boundary of the SPZ of the landfill complies with the normative values for all
determined ingredients;

- soil monitoring is carried out by the enterprise for the content of oil products, lead, copper,
cobalt, zinc, mercury and nickel, which is also not a complete list of harmful ingredients to be
controlled in soils of the territories of municipal landfills. According to the results of industrial
monitoring no exceedances of MPCs of the measured substances in the soil cover were also not
revealed;

- there is no information on monitoring of groundwater and leachate, which also does not
meet the requirements of cl. 4 Art. 305, p. 121 and p. 294, as these data are used to assess the level
of negative impact of the operating landfill on groundwater adjacent to the territory of the city [8].

Shetpe village is the administrative centre of Mangystau district, located 108 km north-east
of Aktau city. The population is 35 334 thousand inhabitants.

Services on removal of MSW from the population and organisations of the town are
provided by the State Enterprise «Mangystau zhylu, su». For MSW collection 200 metal containers
with capacity of 0,75 m?, as well as non-standard containers are used. It should be noted that often
there is a strong littering of sites for waste collection, due to the insufficiency of containers for
MSW, and, as a consequence, their overfilling, and in some cases - the low level of culture of the
population.

There is no approved waste removal scheme in the village, MSW is removed by special
vehicles from container sites at the request of residents, as well as in accordance with individual
contracts with the city organisations, and 1 specialised rubbish truck is used.

Information on the amount of collected municipal waste in 2019-2023 is presented in Figure
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6- Figure - Dynamics of collection and removal of solid waste in the village of Shetpe
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Analysis of data on the volume of MSW collection and removal, provided by the State
Enterprise «Mangystau Zhylu, su» indicates that up to 2019 the amount of MSW removed to the
landfill has increased dramatically, in 2020 the volume of removal to the landfill of municipal waste
decreased by more than 3,5 times.

It should be noted that only 5,6% of the settlement's population is covered by municipal
waste removal services. The rest of the population removes municipal waste to the landfill on their
own.

The norms of MSW accumulation for the population and organisations of Shetpe settlement
have not been developed. The approved tariff for collection and removal of MSW is 260 tenge per
person per month, for organisations — 1404,76 tenge per 1 m®.

The current situation in the sphere of MSW management leads to the formation of numerous
spontaneous dumps identified during field surveys in the territory of the settlement (Figure 7).
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7- Figure — Number of populations covered by solid waste collection and removal services
(according to data from the State Enterprise «Mangystau Zhylu, Su»)

Municipal waste is taken to the landfill located 8 km north-east of Shetpe village (road to
Zhetybai village) [9].

The landfill was put into operation in 2008 in accordance with the decision of Akim of
Shetpe village of 11.11 Shetpe village akim Ne 577 from 11.11. 2005 on allocation of land plot for
landfill. The area of the landfill is 5 hectares. The total volume of accumulated waste as of 1
January 2020 was 3500 m>.

As a result of the survey of the territory of the operating staff of the LLP ‘Republican
Research Centre for Atmospheric Air Protection’ the following was established:

- accounting of imported municipal waste, as well as in other settlements of the region is
carried out in most cases by the volume of the bin of rubbish trucks; the density of collected
municipal waste to convert the volume of waste into units of mass is not determined by the
experimental method;

- the landfill territory is bunded and fenced around the entire perimeter, but there are no
green plantings, which does not meet sanitary requirements;

- the landfill does not have a system for collection and utilisation of landfill gas, which does
not comply with the recommendations and leads to air pollution of the territories adjacent to the
facility on the one hand, and on the other hand - to the formation of possible fires of municipal
waste during its storage;
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- monitoring of the quality of atmospheric air, soil, groundwater and leachate in the landfill
area is not carried out.

Tupkaragan District is a district in the west of Mangystau Region. Its administrative centre
is the town of Fort-Shevchenko. The district is located in the west of Mangystau Region. The total
area of the district is 8,52 thousand km?. The district includes the city of Fort-Shevchenko, the
villages of Bautino, Kyzylozen, Akshukur, Taushyk, and the rural district of Sayyn Shapagatov.

The total population of Tupkaragan district is -38 894 people, annual population growth for
the last 2 years is about 2-2,5 %.

According to the Ministry of Ecology, Geology and Natural Resources of the Republic of
Kazakhstan in 2023 in Kazakhstan will be formed 4,5 - 5 million solid domestic waste. Collection
and disposal of municipal waste in RK according to the Bureau of National Statistics in 2023 was
4 142 952 million tonnes.

On average, 15 000 tonnes of municipal waste are generated in Tupkaragan district per year,
with the level of coverage of MSW disposal services18 at 80,6% (Table 3). Over the last three
years, 45 007 tonnes of municipal waste were generated and disposed of.

3- Table - Collection (formation), processing and disposal of municipal waste for 2021-2023
in Tupkaragan district

Unit of
Date Name measurement 2021 year. 2022 year. | 2023 year.
Collection
01.03.2024 (Education) thousand tons 13.3 14,5 15,002
01.03.2024 | Burial thousand tons 13,3 14,5 15,002

Waste management problems remain unresolved due to the absence or insufficient
development of the infrastructure necessary for this territory. The program provides for the
allocation of funds for the modernization and construction of infrastructure, including collection
points and transportation systems. Due to the remoteness of the Tupkaragan district from regional
centers, separate collection and sorting of waste is not carried out in the district.

Several enterprises are involved in the collection and disposal of waste in Tupkaragansky:
«Caspi Kommunaldyk Kyzmeti» LLP, «Damir GLOBAL», «Atameken Tazalyk» LLP, «IP
Sataev».

Accumulation and collection of municipal waste in the Tupkaragan district is carried out in
two ways:

- In containers;

- containerless (bagless) method - by driving around the territory and collecting waste in
bags/sacks placed in designated places, according to a schedule. Containerless removal is carried
out in the private sector. Separate waste collection has not been implemented in the district.

More than half of the existing containers are outdated, dented and require replacement.

There are no container sites in the villages and they also require repair, as many lack fences
and hard surfaces, which does not meet sanitary standards.

To date, the number of containers in the area is:

- village of Bautino - 203 units;

- town of Fort Shevchenko -929 units;

- village of Kyzylozen -0 units;

- celery-0 units;

- fat Akshukur-300 pieces;

- Shapagatovo rural district -238 units.

One of the key environmental issues is the shortage of landfills for the processing and
disposal of MSW; the lack of containers for collecting and sorting solid household waste from the
population; and an increase in the number of illegal landfills in populated areas. For the further
development of the district, it is necessary to increase the share of recycling and disposal of solid
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household waste, this task is reflected in the PRT24 of the region. First, it is necessary to install
separate containers for types of garbage, attract entrepreneurs to engage in waste recycling and
recycling.

All municipal waste removed from container sites is buried without sorting at the MSW
landfill. It is necessary to increase the share of recycling and disposal of solid household waste.

Thus, the study found that the existing MSW management system in Aktau, Zhanaozen,
Akshukur village and the village of Shetpe is far from perfect. The only way to dispose of
municipal waste is to dispose of it at a landfill, which leads to an increase in waste disposal areas
and, as a rule, does not contribute to the recycling of a significant number of useful components
contained in solid waste.

This situation is aggravated by the fact that in most cases the organization and operation of
landfills is carried out without compliance with technical and sanitary standards, monitoring of the
state of environmental components in the locations of landfills is insufficient. Landfills are a source
of the spread of pollutants into the components of the natural environment, having a harmful effect
on them over a long period of time [10].

Conclusion

In the settlements of the Mangystau region, there is a continuous increase in the volume of
solid waste generation per capita, which is largely due to the increasing volume of economic
activity and the intensive development of the consumer market. At the same time, there is no
unified system for adequate accounting of municipal waste volumes, collection and removal of solid
waste in rural settlements is irregular, and the number of containers for collecting solid waste is
clearly insufficient.

In the Mangystau region, there is an urgent need to create new technologies for the
processing of solid waste, namely the construction of a plant for the incineration of solid waste.
Integrated solid waste processing in the Mangystau region should include the following methods:
separate collection of solid waste, mechanized sorting, enterprises and plants for waste processing
and the production of materials from recycled materials.

The implementation of the integrated waste management system will reduce the volume of
waste disposal by 30-40% and ensure rational use of natural resources in the Mangystau region.

It is planned to ensure full coverage of legal entities in the Mangystau region for issuing
permits for the placement of solid waste, in order to keep records of the formation and movement of
waste, introduce a system for separate collection of solid waste, clarify the norms for the
accumulation of household waste for all categories of the population and enterprises, and develop
waste management rules. It is necessary to teach the population to divide household waste by type,
improve collection, removal and storage technologies, improve the legislative framework, involve
the private sector in solving household waste problems, and improve the interaction of the
administration, utilities KSK and the public.

Thus, the solid waste management system should be integrated into the economic and
environmental management system of the region, which, in turn, is part of the state management
system, and in order to reduce the number of unauthorized landfills, reduce waste volume, and
reduce the burden on officially operating landfills, it is necessary to create an integrated waste
management system.
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MAHFBICTAY OBJIBICBIHJATBI KATTBI TYPMBICTBIK KAJLJIBIKTAP/IbI
BACKAPYBIH KOJJIAHBICTAFBI JKYHECIH TAJJIAY

I*Bekoeprenosa K. T., 2Ainaéepauesa JI.M.
"Ecenos Yuusepcureri, Akray, Kasakcran
*Mockey MeMIIEKETTIK TyMaHHTaPIbIK->KOHOMUKANIBIK YHUBEPCUTETI, Mockey,
Peceinn @enepanusicel
e-mail.ru:zhuldyz.bekbergenova@yu.edu.kz, leila26uz@mail.ru

AnpaaTtna. MakanaHbIH MaKcaThl - OOJIBICTAFbl KATThl TYPMBICTBIK KaJIBIKTAp/AbIH aifHaIbIM
caylachlH 0acKapyablH KOJIaHBICTAFbI )KYHECIHIH SKOHOMUKAJIBIK KaFIalbIH 3epTTey jkoHe Oaranay.
byn PecniyGirKaHbIH «Kachli» SKOHOMHUKaFa Kellyl XKeHIHET] ic-1apajiap ’KOCHapblH iCKe acklpy
YKOHIHJIET1 MaHbI3/Ibl OaFbITTAPBIHBIH O1p1 OOJBIN TaObLIAIbI.

byriari kyHi eHipae ©Oap KaTTBI-TYPMBICTHIK KaJNJBIKTapAsl Oackapy Kyieci e3iHiH
TUIMCI3JIITIH JONENAEHIl: KaTThI-TYPMBICTBHIK KAJABIKTAPAbIH KUHAKTATy KOJIeMi YJIFaiabl, Oy o3
Ke3€riH/le TMOJIMTOH/Ap ayMarblHbIH KOKBICKA TacTalybl >KOHE ayKbIMBIHBIH ©Cyl OpbIH alyblHa
anpin kenenl. [loauronmap acTeiHAa OpHANAcKaH >KEpNEpHiH SKOJOTHMSUIBIK JKal-KyHl OY3bLIbII
KaThlp KOHE pYKCaT EeTUIMEreH KOKbIC YHIHIUIEPIHIH CaHbl YIJIFaro/la; KoJere >KapaTyMeH
OaillaHBICTBI KaTThl - TYPMBICTBIK KaJJBIKTApPMEH >KYMBIC ICTEYAIH YTBIMIABI >KYyHeci JKOK,
MOJIUTOHJIAP/Ibl KalTa eHJey, TachIMalay *oHe peKyJIbTHBaLUsIAy Kypriziimenai. OGmbIc yIIiH
KOpILIaraH OpTaHbl KOpFay ©3€KT1 Macesie 0OJIbIN TaObUIa/Ibl, ajl OHAIPIC MEeH TYThIHY KaJABIKTapbIH
K9JIere JKapary eH KypAesi macernenepiH Oipi 6ombin Tabbuiaasl. JlaMblFaH enfepAiH Taxipuodeci
KOpCeTKeH/IeH, OachIMIBIKTapAbl TaHAay €H alIbIMEeH KOFAMHBIH IIEHIMIIEPIMEH JXOHE YJITTHIK
JIeHrei1e KOWbUIFaH MaKcaTTapMEH aHbIKTaJa/bl.
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3epTTeyAiH MPaKTUKAIBIK MaHBI3ABUIBIFEl aifHAIBIM CalachlH OacKapyAbl Tajjay OOJBII
Ta0BLIAAbI KATThI TYPMBICTHIK KAJABIKTAPIbI OHICY OOMBIHINA )KaHA TEXHOJIOTUSIIAPIBI KYPY KaXeT,
aTan aiTKaHJ1a KaTThl TYPMBICTBIK KaJIABIKTap bl OHJICY 3ayBIThIH CATYbl KQXKET €Te/Il.

Tyiiin ce3aep: OHIIPIC KOHE TYTHIHY KaJABIKTAPhl; KATTHI TYPMBICTHIK KaIJIBIKTap; KaiTa
OHJICY; ayMaKTa KOKBIC TacTay; OacKapy >Kykheci; KopIiaraH opTa; HET13r1 JIacTayIIbl 3aTTap.

AHAJIN3 JJEMCTBYIOIENA CUCTEMBI YIIPABJIEHUS OBPAIIEHUEM C
TBEPJABIMU BBITOBBIMHU OTXOJAMU B MAHI'HCTAYCKOHU OBJIACTH

IBexoeprenona XK. T., 2Anax6epauena JI.M.
'Vuusepcurer Ecenosa, Axray, Kazaxcran
2MOCKOBCKHIi TOCYIapCTBEHHBIH TYMaHUTAPHO-3KOHOMHYECKHI YHUBEPCUTET», MOCKBa,
Poccuiickas @enepanus
e-mail.ru:zhuldyz.bekbergenova@yu.edu.kz, leila26uz@mail.ru

AHHoOTaNUs. I[lenp cTaTbl - W3YYUTh W OLEHUTh SKOHOMHYECKOE TOJIOKECHHUE
CYIIECTBYIOIIEH CHUCTEMbI YIIpaBJICHUS OOpaIIeHHEeM TBEPIbIX OBITOBBIX OTXOJOB B PErHOHE. IJTO
OJIHO M3 BAXKHBIX HAMPABJICHUN pealn3alliy IUIaHA IEUCTBUM MO NEPEXOY K «3EJIEHOI» SIKOHOMUKE
pecmyOInKH.

CeroiHsi CyIIECTBYIOIIAsl B PETHOHE CUCTeMa OOpallieHus ¢ TBEPAO-OBITOBEIMU OTXOJAMH
JIOKa3bIBa€T CBOK HEAP(DHEKTUBHOCTh: OO0BEMBI HAKOIUICHUS TBEPIO-OBITOBBIX  OTXOIOB
YBEJIIMYHIIUCh, YTO, B CBOKO OYEPEIb, IPUBOJUT K 3aBAJIKE CBAIIOK M YBEIIMYECHUIO PAa3MEPOB CBAJIOK.
VYXyamaercsi 3KOJIOTHYECKOe COCTOSTHUE 3€MEJb, PACIIOIO0KEHHBIX MO/ CBAJIKAaMHU, YBEIUYUBACTCA
KOJIMYECTBO HECAHKI[MOHUPOBAHHBIX CBAJIOK MYyCOpa; OTCYTCTBYET pallMOHAJIbHAs chucTeMa pabOThI
C TBEP/I0-OBITOBBIMU OTXOJAMH, CBSI3aHHAS C pa3MEICHUEM, IepepaboTKOM, TPAaHCIIOPTUPOBKOHN H
pexynbTUBanMen cBajgok. OxpaHa OKpykawolled cpelabl A o0JacTH SIBISIETCS OCTpeniiei
po0sIeMoi, a yTUIH3aIHs 0TX0A0B IPOU3BOJCTBA U MOTPEOICHHS OJHA U3 CaMbIX CIOXKHBIX. Kak
MTOKA3bIBACT OIBIT PA3BUTHIX CTPAH, BHIOOP MPHOPUTETOB OMPEIEISICTCS TPEXKJIC BCETO PEIICHUSIMU
o0I1ecTBa 1 3aJJaHHBIMU Ha HAIIHOHAIBHOM YPOBHE LIEJISIMHU.

[IpakTUueckas 3HAYMMOCTD UCCIICIOBAHMS 3aKIIOYACTCS B aHATIN3€ YNpaBlIeHUs: 000POTHOM
oTpaciiplo, 4To TpeOyeT CO3[AaHHus HOBBIX TEXHOJIOTUW OOpalmieHUs C TBEPABIMU OBITOBHIMHU
OTXOJIaMH, B YaCTHOCTH, CTPOUTEIHCTBA 3aBO/Ia 10 TIEPEepadOTKE TBEPABIX OBITOBBIX OTXOIOB.

KuaroueBbie cioBa. OTXObl MPOU3BOJACTBA U MOTPEOJICHUS; TBEPbIE OBITOBBIE OTXO/IBI;
YTWIN3ALHUs; 3aXOPOHEHUE; CUCTEMA YITPABIICHUS; OKPYXKaKoIIasi CpeAa; OCHOBHBIC 3arPSI3HUTEIH.

94


mailto:zhuldyz.bekbergenova@yu.edu.kz

