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ASSESSMENT OF DISTRIBUTION SYSTEM CONSIDERING PRODUCTION AND
CONSUMPTION WASTE BASED ON REMOTE SENSING DATA AT THE TERRITORY
OF PAVLODAR CITY

IMABJIOJAP k. AYMAT'BIHJIA KEPAI KAIIBIKTBIKTAH 30HATAY JEPEKTEPI
BOMBIHIIIA OHIIPIC )KOHE TYTBIHY KAJJBIKTAPBIHBIH TAPAJTYBIH BAFAJIAY

OIIEHKA PACIIPOCTPAHEHMSA OTXOJ0B IMTPON3BOACTBA U ITOTPEBJIEHUA
IO JAHHBIM JUCTAHIHMOHHOTI'O 30HIUPOBAHUSA 3EMJIN HA TEPPUTOPUN
r. TABJIOJJAPA

Abstract. On this article we introduced the results of research on distribution and accumulation of production
and consumption waste in the territory of Paviodar, namely, to identify impromptful landfills (unauthorized disposal).
The impromptful landfills were identified using a space monitoring method. This work was carried out jointly with
JSC «NC «Kazakhstan Gharysh Saparyy. Space monitoring was brought into action by a remote sensing system for
layers of the earth’s surface. Space images were obtained from satellite KazEOSat-1, which include a number of
indicators, characterizing impromptful landfills — area, date and time, types of waste (authorized, unauthorized,
going beyond boundaries of the authorized) and license boundaries of domestic and industrial waste landfills. As a
result of the research and analysis on the data obtained, we concluded that there are more unauthorized landfills in
the eastern part of Paviodar than in the western part. In future, it is necessary to strictly observe the measures for
their timely liquidation.

Key words: remote sensing, space monitoring, production and consumption waste, authorized and unauthorized
landfills.

Anoamna. Byn maxanaoa Iaenooap K. meppumopusicblioa oOHOIpIc Jicane mymoviiy KalObIKMAapbIHblY MAapaiybl
MeH UWOSbIPIAHYbL, SA2HU ANAMMbIK KOKbIC OPLIHOAPLIH (PYKCAm emiMe2er KOKbLC OPbIHOGPbIH) aHbIKMAY OOUbIHULA
3epmmeynep HIMuICeCi YCbIHbIIAH. Anammolk KOKbIC OpbIHOGPbI 2APLIUIMBIK MOHUMOPUHZ 20ICi  apKblLibl
anvikmanovl. Byn ocymeic «Kazaxcman Fapoiu canapvy ¥K» AK-men 6Gipaecin owcypeizindi. Fapvuumolx
MOHUmMOpUHe dicep Oeminiy Kabammapuvli KAWbIKMbIKMan 30H0may cyuecimen dcyseee acvipwvliovl. KazEOSat-1
CNYMHUZIHEH 2ApbLIUMBIK Cypemmep alblHObl, 01ap anammulk KOKbLC OPbIHOAPbIH CUNAmMmaiimoii Kopcemxiuimep
Kamapuli KaMmulobl — AyMagbl, KYHI MeH YaKblmbl, KalObIKMapobly mypaepi (DYKcam eminzet, pyKkcam emiime2eH,
pyKcam emineen WeKapaoan uibldy) JiCoHe MYPMbICHbIK JiCoHe OHOIPICMIK  KANObIKMAP NOIUSOHOADLIHBIH
JUYEH3UsIbIK  wekapanapul. JKypeisineen sepmmeynep Mmen anvlHean Oepekmepdi manday Hamudicecinde 0i3
Tlasnooap xanacvinviy 6amoic Oenicine Kapaganoa wvlgbic 6oniciH0e pYKcam emiimMe2eH KOKbIC OPbIHOapbl KON 0e2eH
KOpbIMbIHObI2A KeNOiK. Andazel yaxelmma oaapobl YAKMblibl J#COI0 JHCOHIHOe2l ic-uapanapobl Kamay YCmawy
Kaocem.

Tyiiin ce30ep: KauwblKmulKMan 30HOMAY, 2APLIUIMGIK MOHUMOPUHS, OHOIPIC JHCIHE MYMbIHY KATOLIKMApLL,
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pyKcam eminzen dcamne pyKcam emiimecer KoKbliC OpblHOapbi.

Annomayus. B oannoii cmamove npedcmasienvl pe3yiomamol UCCIe008aAHUT N0 PACNPOCMPAHEHUIO U CKONLEHUIO
0mx0008 npouzsoocmea u nompebienuss Ha meppumopuu 2. Ilaénooapa, a UMEHHO NO BbIAGLEHUIO CHUXULIHBIX
CBANOK (HECaHKYUOHUPOBAHHLIX €8anoK). CmuxuiiHble CEanKu ObLIU UOSHMUDUYUPOBAHBL C NOMOWBIO Memood
KOCMUYecko2o MoHumoputnea. Jaunnas paboma npogoounace coemecmuo ¢ AO «HK «Kazaxcman Iapviu canapboiy.
Kocmuyeckuii monumopune ocywecmensincs cucmemol OUCMaHyuOHHO20 30HOUPOBANUSL CILOE8 3eMHOL HOBEPXHOCTIU.
Co cnymuuxa KazEOSat-1 0viiu nonyuenvt KocMuyeckue CHUMKU, KOMOpble SKIOUaom 6 cebs psad nokazamenet,
Xapakxmepusyrowux Cmuxutiuble C8aiKu — naowadsb, 0ama U 6pems, Munsl Omx0008 (CAHKYUOHUPOBAHHYII,
HeCaHKYUOHUPOBAHHbIL, GbIXOO 3a 2PAHUYbI CAHKYUOHUPOBAHHO20) U IUYEHIUOHHbIE SPAHUYbL NOAULOHOE ObIMOGBIX U
NPOMbBIUTIEHHBIX OMX0008. B pe3ynvmame nposedeHnbIx uccie008anull U aHaIu3a NOLYYEHHbIX OaHHBIX HAMU Obll
coenawn 661600, UMo 8 860cmouHoll yacmu 2. Ilaenooapa 6onvule HeCaHKYUOHUPOBAHHBIX C8AIOK, YeM 6 3anaoHoll. B
danvHeluem HeodX00UMO CmMpo2o cOOMOOambs MePONPUIIMUSL NO UX CB0EEPEMEHHOU TUKEUOAYUL.

Knwuesvie cnosa: oucmanyuonmoe 30HOUPOSAHUE, KOCMUYECKUN MOHUMOPUHZ, OMX00bl NPOU3B00CmEd U
nompebnenus, CAaHKYUOHUPOBAHHbBIE U HECAHKYUOHUPOBAHHBLE COATKU.

Introduction. Due to the growing population on surface, the size of production and
consumption waste generation will be increased, this leads to contamination of structural parts
considering the biosphere with harmful substances: the atmosphere, hydrosphere and
lithosphere [1, 2]. In turn, this influences disruption of various ecosystem services, a decrease in
the fertility of soil cover, biodiversity of plant and animal world and other adverse
consequences. Therefore, the Sustainable development purposes of the Republic of Kazakhstan
include the aim named «Ensuring the transition to optimal patterns of consumption and
production». For this purpose, tasks have been approved and designed to solve the issues of
collection, disposal, rational sorting of production and consumption waste per capita [3]. In this
regard, to optimally solve the problem of waste, the system of environmental documents was
revised, and classification of production and consumption waste and peculiarities of
accumulation, collection and management received a new idea in legislative acts.

New Environmental code of the Republic of Kazakhstan and other documents regulating
environmental relations developed in 2021 provide the development of waste reclamation
technologies (plastics, waste paper and other materials) in solving environmental problems,
emphasis on general economic services, moreover the introduction of circular production chains
[4, 5, 6]. This has a direct impact on the functions of waste accumulation and management, as
well as the main project for creating landfills for solid household waste with the accumulation
of waste in accordance with sanitary and hygienic standards, harmless requirements for
environmental indicators. These are:

— reduction considering the negative impact of waste on the environment;

— minimize the impact of enterprise wastes on environmental components at all stages of
their handling;

— compliance with waste management requirements regulated by obligatory legal and
legislative acts of the Republic of Kazakhstan and technological regulations;

— inventory of production and consumption wastes on the enterprise and ways of their
formation in order to fulfill the above points.

However, along with the issues of waste collection, their formation is of great importance,
from which it follows that the presence of solid waste landfills cannot completely prevent the
formation of waste.

Therefore, together with the national company «Kazakhstan Gharysh Sapary», during the
year monitoring was initiated not to exceed the licensed boundaries of unauthorized, permitted
landfills by remote sensing. This company, along with interested state bodies, has developed an
interdepartmental action plan for the adoption of systemic measures to eliminate and prevent
natural landfills, and is conducting space monitoring of waste disposal sites and raids «Taza
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Kazakhstan». In 2020-2021 years according to the reports of «Kazakhstan Gharysh Sapary»,
the following statistics were obtained on state of production and consumption waste. According
to the results of space monitoring in 2020, 8884 unauthorized landfills were identified, out of
which 7147 landfills were liquidated (including those, which were not removed in 2019), and
takes 80 % overall (in 2019 — 28 %, in 2018 — 14 %). The highest concentration of waste was
noted in Akmola region — 1527, out of which 742 landfills — 49 %, in Almaty region — 688, out
of which 307 landfills — 45 %, in the Turkestan region — 404, out of which 122 landfills — 30 %,
West Kazakhstan region — 419, including 204 landfills — 49 %, 488 were liquidated in Pavlodar
region, out of which 54 landfills — 11 % [7].

From this it is obvious that the problem of waste is relevant, which has not yet been fully
resolved. Purpose of study is to assess the spread of production and consumption waste in the
city of Pavlodar according to data of remote sensing on the Earth.

Methods and materials. «Remote sensing» method is currently used to determine and
classify terrestrial, atmospheric and ocean objects using satellite technologies [8, 9]. Orbital
platforms collect and transport data from various parts of the electromagnetic spectrum,
which is used in areas such as natural resource management [10, 11], land use [12, 13] and
environmental protection and control [14]. The correctly organized remote research system
is focused on solving specific geological problems that determine the choice of orbits
cobsidering space carriers, a set of sensors, nature of the collection, processing and
transmission of initial data to ground complexes and the type of materials provided [15, 38-
39 pp.].

Form of research — territory of Pavlodar city. During monitoring, space images were taken
with a KazEOSat-1 satellite (1 m) in a remote sensing system. In the space photo:

— location of unauthorized landfills in the form of a schematic map with an area of at least 2
m2 (indicating the regional environmental departments corresponding to this region);

— geographical coordinates of unauthorized landfills (slope, longitudinal, region, zone);

— date, time, area of detected unauthorized debris;

—name of space system with a photograph of the corresponding land plot;

— type of waste: unauthorized (in the absence of licensed boundaries on landfill); permitted
(in case of waste receipt to the license boundaries on landfill); travel abroad (in case of waste
removal from the licensed boundaries on landfill);

— licensed boundaries on landfills of domestic and industrial waste.

Depending on area occupied by the emergency dumps, their space images are taken on
various scales:

— scale of space pattern on landfills Ne 1 and Ne 2 — 1:1000;

— scale of space pattern on landfills Ne 3, No 4, Ne 5 — 1:1933;

— scale of space pattern on landfill Ne 6 — 1:2000;

— scale of space pattern on landfills Ne 7, Ne 8 — 1:1500;

— scale of space pattern on landfills Ne 9, No 10 — 1:2000;

— scale of space pattern on landfill Ne 11 — 1:1000;

— scale of space pattern on landfills Ne 12, Ne13, Ne 14, Ne 15, Ne 16 — 1:2000;

— scale of space pattern on landfills Ne 17, Ne 18 and Ne 19 — 1:8000;

— scale of space pattern of landfills Ne 20-25 — 1:12500;

— scale of space pattern of landfill Ne 26 — 1:4000;

— scale of space pattern of landfill Ne 27 — 1:2000.

Research results. When conducting space monitoring on the territory of Pavlodar region, at a
distance of 2.5 km east of the village of Krasnoarmeika in the eastern part of Pavlodar, there is a
permitted landfill for production and consumption waste: 52°22'14" N at north latitude
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77°17'45" at east longitude (Figure 1). This landfill will receive solid household waste in the
city.

The legend

going beyond boundaries of the
[l authorized

| lauthorized

:I].icenu boundaries of landfills

KazEOSat-1
02.05.2021

Figure 1. Permitted landfill for production and consumption waste in Pavlodar region

Based on space images, unauthorized landfills were identified in the eastern and northeastern
parts of the Pavlodar city. It was noted that emergency landfills in the north-east zone occupy a
small area, and emergency landfills in the east — a large area.
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Figure 2. Emergency landfills identified in the north-eastern part of Pavlodar

In the northeastern part of the city (Figure 2):

1) unauthorized landfills Ne 1 and Ne 2 at a distance of 1 km north of the territory of Pavlodar
CHP-3, and in the south - unauthorized landfills Ne 6 at a distance of 1 km;

2) unauthorized landfills Ne 3, Ne 4, Ne 5 as a result of space monitoring from the back of
Pavlodar cardboard-ruberoid plant;

3) unauthorized dumps Ne 7 and Ne 8 at a distance of up to 800 m south of the Pavlodar
cardboard-ruberoid plant, garbage dumps Ne 18 and Ne 19 at a distance of 2 km, and Ne 17 ata
distance of 1.8 km;

4) unauthorized landfills Ne 11, and at a distance of 400 m — Ne 9, Ne 10, identified at a
distance of 1.5 km north of the KPSteel industry;

5) about 1.5 km from the northern industrial zone there are unauthorized landfills Ne 12, Neo
13, No 14, Ne 15, Ne 16.

And in the eastern part of Pavlodar, emergency landfills Ne 20-27 were identified. Out of
these, unauthorized landfills are No 20, No 21, Ne 22, Ne 23, Ne 24 and Ne 25, which occupy a
large territory, and located south of the Suvorov cemetery. Also, these landfills were not located
away from the premises, that is, they were observed at a distance of 700-800 m (Figure 3).
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Figure 3. Emergency landfills covering a large area in the eastern part of Pavlodar

As of May 1, 2022:

— area of landfills Ne20-22 — about 37 094 m2;

— area of landfills Ne23-24 — about 60 894 m2;

— area of landfill Ne25 — about 75 700 m2.

In a monitoring review of these landfills on the morphological composition of waste, it was
shown that they consist of construction waste, solid household waste and soil landfills and dust
(Figure 4).
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Figure 4. Snapshot from landfill Ne 25

Solid household waste and soil landfills from the territory are formed as a result of the
production and economic activities of enterprises and population of the Pavlodar city.

Due to the fact that new housing has been built on the territory of these landfills,
construction waste prevails: concrete, brick, tiles and ceramics, trees, glass, plastics, ballasts and
soils. In addition, due to the close location of the premises and cemetery, solid household waste
prevails: plastics, rubber, waste paper, artificial flowers made of plastic and textiles.

One of the places of people’s mass gathering in Pavlodar at a distance of 650 m outside the
shopping and entertainment center «Batyrmall» installed an unauthorized landfill Ne 26, the area
of which is about 14,600 m2. Landfill Ne 27, which occupies a small area in the extreme region
of Pavlodar, was also identified (Figure 5).

7220427769 EIS 316220104 3N

KazEOSat-1 he legend KazEOSat-1 The legend
22.05.2021 [~ unauthorized 22.05.2021 [ | unauthorized

Figure 5. Space image of emergency landfills in a small area at east of Pavlodar city

Conclusion. As a result of space monitoring, the number of identified unauthorized landfills
in Pavlodar is 27 places. Landfills were found near production areas located in the northeastern
part of Pavlodar city, and in the eastern part near the shopping and entertainment center, near
the Suvorov cemetery and on the outskirts of city.

But we have identified emergency landfills covering a large area from the expenditure part:

1) landfills Ne 20-22 — an area of about 37 094 m2;

2) landfills Ne 23-24 — an area of about 60 894 m2;

3) landfill Ne 25 — covers an area of about 75 700 m2.

Summing up, the distribution of production and consumption waste is more concentrated in
the eastern part of Pavlodar than in the western part.
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