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This article analyzes the current state of waste management and recycling systems in Ust-
Kamenogorsk, highlighting key problems and potential solutions. The study examines the
condition of waste collection, sorting, and recycling infrastructure, along with statistical data and
legal frameworks. The low level of waste recycling, insufficient development of separate
collection systems, and the dominance of landfill disposal exacerbate environmental issues.
Although a waste sorting line has been launched, a fully functional recycling system in Ust-
Kamenogorsk is still in its formative stage. As a result, comprehensive measures to improve
waste management efficiency are proposed, demonstrating their contribution to enhancing the
city's environmental situation.
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1. INTRODUCTION

In Ust-Kamenogorsk, a city in East Kazakhstan and the administrative center of the region,
rapid industrial growth has fueled a steady population increase, currently around 372,477 residents.
With an annual population growth rate estimated between 1...2 %, the city faces significant
challenges in managing its waste, a critical issue for urban development.

According to Kazakhstan's Ministry of Ecology, Geology, and Natural Resources, Ust-
Kamenogorsk generates approximately 66...67 thousand tons of waste annually, contributing to a
national total of 4,5...5 million tons. However, the city's current recycling rate remains dismally
low, hovering at just 1...2 %. The primary sources of waste include residential areas (77 %),
industrial sectors (18 %), and public institutions and businesses (5 %) [1]

This study aims to assess the current state of Ust-Kamenogorsk's waste management system,
identify key challenges, and propose strategies to improve recycling efficiency. By analyzing
regulatory frameworks, statistical data, and the existing infrastructure for waste collection and
processing, the research seeks to enhance sustainability practices and mitigate environmental
impact.

2. MATERIALS AND METHODS

The share of waste recycling and disposal in the East Kazakhstan region over the last three
years shows different data: if in 2020 the share of recycling in the total volume of education was
3,2 %, in 2021 it was 17,9 %, and in 2022 it decreased again to 11,3 %.

The dynamics of waste generation and recycling in Ust-Kamenogorsk is shown in figure 1.

Information on waste recycling in Ust-Kamenogorsk is 12 % in 2020, and 1,1...1,2 % in
2021...2022. According to the National Bureau of Statistics, recycling includes separately collected
and sorted waste, which is then transferred to third parties for processing.
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Figure. 1. Dynamics of waste generation and recycling
According to the National Bureau of Statistics, 98 percent of waste generated in the last two

years was sent to landfill, while only 1...2 percent was sent to third-party organizations for
recycling [2].

Waste collection (generation), recycling and disposal in 2020...2022 in the Republic of Kazakhstan, East Kazakhstan region and

Ust-Kamenogorsk city [3]

. Years
Ne Name Unit of measure 2020 | 2021 | 2022
1 Collection (knowledge)
11 Republic of Kazakhstan thousand tons 3,674.0 34416 4 006,5
1.2 East Kazakhstan region thousand tons 1925 186,7 190,4
1.3 Ust-Kamenogorsk ton 67 116 66,655 66,648
2 Recycling
2.1 Republic of Kazakhstan % 14,9 18,6 21,1
2.2 East Kazakhstan region % 3,2 17,9 11,3
2.3 Ust-Kamenogorsk, including ton 8369 753 829
2.7 cardboard and paper waste ton 2363 730 605
2.8 plastic ton 232 23 224
2.9 Secondary raw materials were sorted at the landfill ton 5704 - -
3 Funeral
31 Ust-Kamenogorsk ton 58,747 65,902 65,819

Morphological composition of waste

The methodology, the following classifications are included: food waste (vegetables, fruits,
etc.); paper and cardboard; polymers (plastic, plastics); glass; ferrous metals; non-ferrous metals;
textiles; wood; hazardous waste (batteries, dry and electrolytic accumulators, containers for
solvents, paints, mercury lamps, television picture tubes, etc.); bones, leather, rubber; the remaining
part of the waste after removing the components (small construction waste, stones, street garbage,
etc.), etc.

According to the study, the average morphological composition of waste in the republic is as
follows: food waste (37,2 %), plastic (16,2 %), waste paper (11,1 %) (Figure 2). At the same time,
a significant part (11 %) belongs to the remaining part of the waste after removing the components
(small construction waste, stones, street sweepings, etc.) [4].

According to this study, biodegradable (food) waste constitutes the largest proportion of waste
in many cities.

In recent years, no studies have been conducted on the morphological composition of waste
in Ust-Kamenogorsk. According to the Department of Housing and Communal Services, the last
time the morphological composition of waste was conducted was in 2013. It is necessary to study
the morphological composition of waste in Ust-Kamenogorsk.
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Figure. 2. Morphological composition of waste in the Republic of Kazakhstan (2022)

Norms and tariffs for waste generation and accumulation

By decision Ne 19/6-VI1I of the Maslikhat of Ust-Kamenogorsk city of the East Kazakhstan
region dated March 10, 2022, standards for the generation and accumulation of waste in Ust-
Kamenogorsk were adopted.

According to this document, the average annual water supply per capita for comfortable

households is 2,68 m?, and for uncomfortable households it is 2,54 ms.

Table 2
Tariffs for waste collection, transportation and disposal in Ust-Kamenogorsk [5]
Name | Unit of account | Monthly cost (tenge)
for individuals, comfortable households 1 resident 431
for individuals in poorly equipped households 1 resident 409
Annual tariff per unit (volume) 1md 1930,11

This tariff was approved by the Ust-Kamenogorsk city maslikhat Ne 27/3-V11 dated September
2,2022. Tariffs (Table 2) will come into effect from October 1, 2022.

In general, the tariff in Kazakhstan varies from 84 tenge to 550 tenge. The highest tariffs are
in the cities of Almaty (553 tenge) and Kokshetau (500 tenge). The lowest rates are in the cities of
Taraz (84 tenge), Turkestan (105 tenge), Zhezkazgan (110 tenge), Shymkent (171 tenge) and
Aktobe (180 tenge).

The tariff adopted for the city of Ust-Kamenogorsk is considered average for the Republic of
Kazakhstan.

Assessment of the existing waste treatment and disposal system

Collection, accumulation and separate collection

Waste collection and storage in Ust-Kamenogorsk is carried out in two ways:

- in containers located in container yards

- containerless (heap) method - walking around the area and collecting waste in bags/sacks
placed in designated places according to a schedule.

According to the Statistics Committee, 3,225 enterprises are serviced by business entities
engaged in waste collection and disposal. According to statistics, a total of 10,980 enterprises are
registered in Ust-Kamenogorsk. More than 7,500 enterprises are not covered by waste collection
and disposal services or do not meet legal requirements, do not submit reports, that is, use the
services of fake companies. Low collection and disposal coverage leads to unauthorized dumping
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of waste in the city. It is necessary to strengthen work not only with the population, but also with

legal entities.

Table 3
Information about container yards and containers [6]
Name Container platforms Containers, Note
(CP), parts parts
All in Ust-Kamenogorsk. 490 1983
Among them:
OskemenSpetsKommunTrans LLP 265 1200 40 % needs updating
Oskemen - Tazalyk LLP 225 783 35 % needs updating

Waste sorting line

As part of the «<Roadmap for the Implementation of the Project for Separate Collection and
Sorting of Solid Household Waste», approved in 2021, the city was transferred to the waste sorting
network of the Greek company SABO. According to the sorting complex, the housing and
communal services department of Ust-Kamenogorsk is located at «Ust-Kamenogorsk, Polzunov
Street, 116/9» [7].

The sorting line was transferred to the EPR operator, and the city administration financed the
costs of other hangar construction and infrastructure. The sorting line was opened in October 2023.
The sorting line is almost completely automated. The production line has ballistic and optical
sorting. Biodegradable waste, metals, plastic and paper are sorted separately. The production
capacity of the sorting line is 25 tons/h, 40,000 tons/year, including: glass - 6.5 thousand tons/year,
plastics - 5 thousand tons/year, metals — 3,8 thousand tons/year, paper — 24,7 thousand tons/year.

Current in time in containers waste current to the landfill is transported, then waste by hand
sorted. Trustworthy The landfill is managed by OskemenSpetsKommunTrans LLP.

The recyclable materials collected during separate collection, as well as those that enter the
sorting line, are further sorted by hand, pressed into bundles, and stored for sale.

In Ust-Kamenogorsk, the VTS Ust-Kamenogorsk waste collection company collects paper
and cardboard waste, Poligrand LLP - plastic and plastic products, Turarova LLP - PET containers,
Shyg LLP operates. In Maikoben - waste paper, Vostok-MetalTrans LLP recycles tires, etc. [8]

In processing plants, the plastic is washed, crushed to the required fraction, and the binders
are removed.

Funeral

There are 335 units of landfills and landfills in the East Kazakhstan region, of which 30 units
(8,96 %) comply with environmental and sanitary requirements and standards.

Today, waste disposal is carried out at the only landfill in the city. The landfill is the property
of the city akimat and, by decision of the akimat of Ust-Kamenogorsk Ne 1103 dated 05.08.1997,
was transferred to the trust management of OskemenSpetsKommunTrans LLP for a period of 50
years [9...10].

The environmental permit is valid until the end of 2023. Currently, according to information,
documentation is being prepared to obtain a new permit until 2025, before the new engineering site
is put into operation.

According to the Statistics Committee, as of January 1, 2023, 7,436,626 tons were buried at
the landfill, while the design capacity is 7,574,193 tons [11].

The landfill is overflowing with waste that does not meet sanitary and environmental
standards and requirements, and is buried without sorting, which makes the landfill a source of
intensive environmental pollution and a carrier of various infections.
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Figure. 3. Ust-Kamenogorsk city landfill [12]

3. RESULTS AND DISCUSSION

Analysis of strengths, weaknesses, opportunities and threats in the waste treatment and
recycling sector

To objectively analyze a waste treatment and disposal system, it is necessary to clearly
identify its strengths and weaknesses, as well as existing opportunities and threats.

Table 4
Analysis of strengths and weaknesses, opportunities and threats
Main points | Weaknesses
- Construction and commissioning of the KSC - Low coverage of waste collection and disposal.
- Planning and working on the construction of a new technological platform. - Lack of a system for collecting hazardous waste
from residents
- Low waste recycling rate
- Public debt on tariffs
- Public awareness is low
Features Danger
- Business interest in developing a waste collection and recycling system - Public dissatisfaction and dissatisfaction with
- Availability of modern technologies, a wide range of facilities for composting food waste, the condition of container sites, waste collection
processing construction waste, etc. and transportation services.
- There is great potential for developing businesses in the area of introducing separate - Overcrowding of the landfill.
collection and processing food and construction waste. - Emissions into the atmosphere from landfill
- The city's location on the border with neighboring countries, a large potential for demand waste that contribute to climate change.

for secondary raw materials

Measures to introduce separate waste collection

To implement a personal collection system, the following measures should be taken:

Ensure the installation of containers for separate collection of dry waste fractions at container
sites and the separate removal of secondary raw materials.

Organization of a system for collecting and recovering waste components.

4. CONCLUSION

Ust-Kamenogorsk in the city waste main weapon and re processing system analysis as shown,
the current when again processing level down as sit down, this is city to the ecology negative the
effect Waste collection and processing not enough level, separate to collect system absence and
again processing of power inferiority main problems as was determined. So along with waste
funeral level very high, this of the city environmental situation from it further worsens [13...20].

Comparative analysis Ust-Kamenogorsk city waste again processing system improvement for
a number of opportunities and measures to offer opportunity gives. Modern technologies and new
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infrastructure projects input, waste separately to collect system development, people environmental

to literacy education, as well as waste again processing and disposal to create the process
improvement for special economic incentives necessary.

Upcoming in the years in the city waste separately collection and recycling processing
effective done implementation for planned purposeful indicators and measures This is marked.
measures Ust-Kamenogorsk city environmental the situation to improve and waste again
processing system efficiency to increase opportunity gives.

The remains management and reconstruction processing current level and system according
to of the results comparative analysis urban ecology and waste management system improvement
for a number of important conclusions and recommendations to do opportunity gives. This of
research practical importance waste management system in development new methods and
technologies to introduce, environmental requirements provide to do, as well as city of the
inhabitant’s environmental culture to increase based on.
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TYMIH CO3JIEP

ABCTPAKT

KaJIBIKTap/Ibl KaliTa oHJIeY
KaJJIBIKTap 6l OacKapy
KaJJIBIKTAP bl CYPHINTAY

MakaJia :KaibIH/JA:
Kibepingi: 20.02.2025
Kaiira kapangsr: 16.06.2025
Kao6smannsr: 27.06.2025
Kapusmausr: 30.06.2025

byn makanaga OckeMEH KajachIHIAFbl KaJABIKTapAbl Oackapy »oHE KaliTa eHIey
JKYHeCiHIH Ka3ipri >KaFgaiibl TaJmaHBIN, HETi3ri mpobiemaiap MeEH ONapIbl MIICITy
JKOJIIAPhI KapaCThIPbUIAIbL. 3epTTey OaphIChIHIA KAIABIKTAP/IbI KUHAY, CYPBINTAY JKOHE
eHJiey MH(PAKYPBUIBIMBIHBIH KaF[aibl, CTATUCTUKAIIBIK MATIMETTEp MEH 3aHHAMAJIBIK
HeTi3mep capanrtanisl. KanmelKTapnel eHaey ACHTeWiHIiH TeMEHAIri, Oellek >KHHAY
JKYHECIHIH  JKETKITIKCI3 JaMybl JKOHE KaJOBIKTapabl KOMYIiH OaChIMIBLIBIFBI
JKOJIOTUSUTBIK MACEIIENEp/Ii KypAeIeHIipeai. OCKeMeH I1e KalIbIKTapAbl CYPBINTAY HKETic
iCKe KOCHUTFaHBIMCH, TOJBIKKAHIIBI KaiiTa eHaey Kyieci ol e KaJbIITacy CaThICHIH/A.
Hotmxkecinae OckeMeH KalachlHIa KaJIbIKTap/ bl OacKapyIbIH THIMIUTICIH apTThIpyFa
OarpITTaIFaH KEUICH I IIapajiap YCHIHBUIBII, OJAP/AbIH Kajla SKOJOTHSICHIH JKaKCcapTyFa
KOCaTBIH YJIeci KopceTiie .
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ABCTPAKT

B naHHOI cTaThe aHANMNM3NPYETCsI TEKYIIEEe COCTOSHUE CUCTEMBI YIIPaBICHUS OTX0AaMH
n ux nepepaboTku B ropoae YcThb-KameHoropck, paccMaTpuBaiOTCS OCHOBHBIC
npoOyieMbl M IyTH WX pelieHus. B Xxone uccienoBaHus ObUTM HM3y4YeHBI COCTOSHHE
UHDPACTPYKTYpbl cOOpa, COPTHPOBKH U TIEPEepabOTKH OTXOJOB, CTATHCTHYECKHE
JlaHHblE W HOPMAaTHBHO-TIpaBoBasi 0a3a. Huskuii ypoBeHb mnepepabOTKH OTXOJOB,
HEJI0OCTaTOYHOE Pa3BUTHE CHCTEMBI pa3ebHOro coopa U npeodaganne 3aX0pOHeHUS
OTXOJIOB YCIIOXKHSIOT 3KOJIOTHYECKyI0 CHTyanuio. HecMOoTps Ha 3amyck JHHHU
COPTHPOBKH OTXOJIOB, IIOJIHOLICHHAS CHCTeMa repepaboTku B Y cTh-KameHoropceke emie
HaXOJWTCS Ha JTalle CTAHOBJICHUS. B pe3ynbprare npeioKeHbl KOMIUIEKCHbBIE MEpPHI 110
MIOBBIIIEHUIO (P (PEKTUBHOCTH yNpaBIEHUsI OTXOJaMH, a TaKkKe MOKa3aH MX BKJaJ B
yJIydIIeHHE 9KOJIOTHIECKONH 00CTaHOBKH TOPOJIa.

IIpumeyanne w3gaTessi: 3asBiICHHS, MHEHHMS W JaHHbIE BO BCEX MNyOJMKAUMsIX MPUHAAIEKAT TOJIBKO aBTOpPY (aBTOpaM), a He >KypHAy
"I'nAPOMETEOPONIOT s M SKOJIOTHs" H/HITH peakTopy (perakropam).
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