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Abstract. The problem of solid waste management is acute for modern society. The article 
studied the existing landfill for municipal solid waste in the city of Uralsk. The city is growing 
every year, and the amount of solid household waste is increasing accordingly. Municipal solid 
waste is usually generated from various sources associated with various human activities. As a 
rule, in the main, they come from households, markets or commercial organizations. Another 
of the problems of household waste is the heterogeneity of garbage in nature, which creates a 
certain difficulty in sorting and using it as a material. Local authorities are trying to solve the 
problem with a number of measures. For this, a waste sorting shop has been launched on the 
territory of the landfill, which unloads the landfill a little. It is also planned to create a new 
landfill, but this is only under consideration. Therefore, the problem of disposal of municipal 
solid waste remains relevant today. Thus, in our studies, alternative solutions for the disposal 
of municipal solid waste using recycling were proposed. 

1. Introduction 
The problems of collecting, extracting and processing municipal solid waste consume a huge amount 
of resources and are a real threat to the environment. The waste management system consists of many 
activities, which include different methods of municipal solid waste management. Therefore, the 
correct organization of waste collection can save significant funds and reduce the negative impact on 
the environment. 

Before placing municipal solid waste in specially constructed landfills for storage, they must be 
sorted and separated. Sorting and fractionating waste is one of the important and traditional methods in 
solid waste management for any potential use. It also allows to reduce the volume of imported 
material, removes water for some time, which helps to stabilize the state of the waste, since the 
moisture contained in the compressed material is not enough for the active activity of microorganisms. 
The access of oxygen to the dense mass is also difficult, and if conditions are created for the "inflow" 
of moisture from the outside, the stabilization of the landfill can be significantly extended. Of course, 
hazardous waste must be sorted and buried in a special landfill for toxic waste. 

Waste production per person is estimated at 1.5 to 1.8 kg per day per person. About 75% of the 
population is concentrated in urban areas, so it is necessary that the government take steps to 
accelerate the implementation of the recycling and waste management program in the country [1]. 
Unscientific monitoring and disposal of MSW is the cause of numerous complications associated with 
environmental pollution and problems of public health and well-being [2]. For the professional and 
efficient management of MSW for improved and safe lifestyles and sustainable development, it is 
important that the characteristics and proper collection and storage schemes, waste transportation 
systems and final disposal are defined [3]. Several researchers have identified factors affecting the 
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components of a waste management system [4]. The amount of waste generated is determined by the 
size of the household, their level of education, and their monthly income [5]. Most of the world's 
plastics are made up of carbon-carbon based polymers, whose environmental persistence and low cost 
have resulted in a huge reservoir of plastic waste that is found in landfills and in the environment [6-
9]. Due to anthropogenic climate change and the environmental impacts of global plastic pollution, the 
need to realize scale economies of materials based on biological materials is critical [10-13]. 

Currently, waste disposal is one of the necessary processes to reduce the volume of municipal solid 
waste, this is especially true for urban areas due to the process of urbanization. Along with waste 
processing, there is a need to return waste to the processes of technogenesis. One of such elements of 
waste disposal is recycling. Waste recycling is carried out by reusing waste for the same purpose or 
returning waste after appropriate safe processing to the production cycle. 

2. Materials and methods 
Objects. Analyzes of the study of garbage containers in the city of Uralsk were carried out to 
determine the morphological composition of MSW and the rate of waste generation. For this, the 
following objects were selected: 

 
 7 microdistrict 30 house - the modern part of the city. 
 St. Asana Taimanova - the old part of the city. 
 St. Brusilovsky - the outskirts of the city, the private sector. 

 
Methods. The container capacity, occupancy and transportation of garbage to the container were 
studied. ST RK 1231-2004 “Mobile garbage containers. General technical conditions". 

3. Results 
An important indicator of the physical properties of MSW is density. The density of MSW in the well-
maintained housing stock in the spring-summer season (in containers) is 0.18 - 0.22 t/m3, in the 
autumn-winter season - 0.20 - 0.25 t/m3. It is also important to correctly place garbage containers in a 
residential part of the city and take into account the capacity of the containers. 

To this end, we examined the garbage containers, made a separate collection of garbage. This 
resulted in the following data presented in table 1 [14]. 

 
Table 1. The rate of formation and composition of MSW in Uralsk. 

Quantity 
Name 

Formation rate, 
kg/day 

Average density, t/m2 
% t/year 

Paper, cardboard 4.7 0.06-0.09 35 40700 
Food waste 3.1 0.31-0.5 28 26400 

Tree, branches, 
wooden packaging 

0.6 0.17-0.19 6.9 5390 

Metals 0.5 0.18-0.39 2.4 4830 
Leather, rubber 0.2 0.18-0.23 1.5 1650 

Textile 0.7 0.17-0.22 5.5 6050 
glass break 0.7 0.37-0.52 6.5 6050 

Polymer materials 0.7 0.01-0.1 5.3 5830 
 

There are no plastic products in the composition of MSW, as special metal containers have been 
installed to collect this waste. The largest percentage of MSW is paper and food waste. 

In the course of the study, we analyzed the morphological composition and the rate of waste 
generation depending on residential areas. 

Every year the city grows, the population increases, new large microdistricts with high multi-storey 
comfortable houses appear, the city's infrastructure changes, new administrative centers with modern 
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buildings appear. Therefore, in our studies, we tried to cover microdistricts of the city with different 
infrastructure. 

Object 1 - 7 microdistrict is considered a new part of the city, located in the northern part of the 
city, with modern infrastructure, there are entertainment and shopping centers, restaurant complexes. 
Garbage containers are four-wheeled, meet the established standards, are placed in specially 
designated places, garbage is taken out every day. Garbage containers are available in the yard 
complex, a separate capacious iron mesh is installed for collecting PET bottles, four-wheeled, metal 
containers for solid waste, a volume of 0.75 cubic meters (figure 1). 
 

 
Figure 1. Garbage containers in the 7th microdistrict, no. 30, Uralsk. 

  
Object 2 - Asana Taimanov Street is located in the central part of the city, this microdistrict is 

considered the old part of the city. There are mainly five-story comfortable houses here, there are also 
private sectors, there are large grocery stores, but there are no large restaurant complexes (figure 2). 
Waste is taken out every other day by special garbage trucks, the fullness of garbage in containers is 
maximum, especially on holidays and weekends. 

Object 3 - Brusilovsky Street, located in the eastern part of the city, on the outskirts, is 
characterized by a private sector area, since this part of the city is a new building, therefore there is an 
insufficient number of garbage containers, garbage collection is irregular, so there is a possibility of 
spontaneous dumps (figure 3). 

Household or consumer waste is usually generated from various sources associated with various 
human activities, in most cases it is the household, then markets and commercial structures. As a rule, 
solid wastes are heterogeneous in nature and have different physical and chemical characteristics 
depending on their original sources. 

The following diagrams show how the city's infrastructure affects the morphological composition 
and rate of waste generation. 

Microdistrict 7 has modern buildings, entertainment and shopping centers, nine-story, and above, 
comfortable houses. The amount and composition of waste is directly dependent on the residential 
complex of urban infrastructure and averages in this microdistrict the following content: food waste 
31%, paper, cardboard 28%, textiles 9%, other types of waste have an insignificant content (figure 4). 
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Figure 2. Garbage containers on Asana Taimanov street, Uralsk. 

 

 
Figure 3. Garbage containers on Brusilovsky street, Uralsk. 

 
At the investigated object 2, the largest percentage is paper, cardboard 31%, food waste 30%, 

textiles 7%. This object under study is located in the central part, there are five-story residential 
buildings, the presence of the main administrative buildings (figure 5). 

On Brusilovsky Street, the morphological composition of waste is paper, cardboard 42%, food 
waste 19%, wood, branches 14%, broken glass 6%, other waste that is not applicable for sorting 11% 
(figure 6). Since the facility is located in the private sector, there are an often additional residential 
building, which affects the morphological composition of the waste. 
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Figure 4. Morphological composition of waste at 1 object of study. 
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Figure 5. Morphological composition of waste at the 2 object of study. 

 
At all research sites, a common problem is the heterogeneity of the generated solid waste. Plastic 

bottles are collected separately, but in everyday life waste are taken out in plastic garbage bags, which 
creates inconvenience when sorting at landfills and generates garbage in the form of polymeric 
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materials, their weight and percentage are small, but they bring a very large negative impact on the 
environment harm. 

 

Brusilovsky st.
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Figure 6. Morphological composition of waste at the 3rd object of study. 

4. Discussion 
Recycling is one of the best ways to solve the problem with waste, but its implementation is 
complicated in our country by the lack of separate waste collection. The collection methods, collection 
system and transportation into containers are of great importance for the characterization of waste. 

On the territory of the Uralsk landfill there is a waste sorting shop, which is in private hands. 
Although this is a small, but noticeable unloading for the landfill, since the shop receives about 60 cars 
per day. But there are restrictions on the entry of cars here, the cars must comply with the European 
standard, otherwise, the car without stopping at the workshop immediately passes to the landfill 
without dismantling the solid waste. 

Quite a few components of MSW can be recycled and processed into useful products. Glassware is 
categorized as garbage and a growing body of research on the subject confirms its impact on 
environmental quality. Therefore, it is a complex problem, especially in urban areas [15]. It is 
forbidden to import glass containers to the landfill, but broken glass still ends up in the landfill and 
causes great harm. For bottled glass products, glass containers for recycling are opened around the 
city. There are enterprises for laundering and reusing glassware. Poor quality glass cullet after 
grinding is used as a filler for building materials (eg glass wool). 

A significant part of the waste, getting to the landfill, is converted into recyclable materials with a 
lower cost. In the city of Uralsk, there are private entrepreneurs who collect waste paper and polymers, 
such as IP Kuksova, Usenova, Glukhova, Borisova, VTS Uralsk, who process paper into toilet paper 
and other materials. But here the problem is that paper and cardboard, which, when transported to the 
landfill, lose their production qualities and cannot always be used as raw materials. Recycling is also 
used by large construction companies in the region, such as BGS-Aksai LLP, Altair LLP, Areal LLP, 
Zhaikselstroy LLP, use construction waste instead of clean soil to backfill slopes and irregularities at 
construction sites. Such large production enterprises as LLP "Kubley", LLP "POSH RUNO" process 
the skins of cattle, small cattle. But for these enterprises, high-quality raw materials are important. 
Therefore, it is very important to encourage citizens to collect waste in separate containers, without 



AEES-2021
IOP Conf. Series: Earth and Environmental Science 1010 (2022) 012055

IOP Publishing
doi:10.1088/1755-1315/1010/1/012055

7

bringing it to the landfill. This is necessary to simplify its further processing and use in recycling, and 
it will also help solve environmental problems associated with the decomposition of waste. Currently, 
many public organizations offer to use containers of different colors for sorting waste leaving the 
household, without bringing it to the landfill, with its removal to the places of their disposal. These 
methods would make it possible to preserve the quality of the waste and its suitability for recycling. 

5. Conclusion 
1. Thus, we believe that it is necessary to promote the separate collection of garbage. We don’t have 
any signs or billboards anywhere that you can’t throw, for example, batteries or mercury lamps into 
the general trash. Although it is very dangerous. 

2. We also concluded that it is necessary to provide state support to private entrepreneurs in the 
recycling of solid waste. Recycling of MSW will help to solve many problems in the field of ecology. 

3. The results of the study showed that the amount and characteristics of waste varied from region 
to region within the city of Uralsk, including the usage habits of people. Different regions of the city 
can and should use their own methods of MSW disposal. This is due to the type of development, the 
level of income of the population, and other socio-economic factors. 

References 
[1] Radwan N, Khan N A and Elmanfaloti B 2021 RAG Optimizing solid waste collection using 

the RSM approach and Strategies to Achieve the Sustainable Development Goals (SDGs) in 
Jeddah, Saudi Arabia. Scientific Group 11 16612  

[2] Vanapalli K R, Dubey B K, Sarma A K and Bhattacharya J 2021Assessment of microplastic 
pollution of aquatic ecosystems - an Indian perspective. Case Study. Than. Environ. Eng. 3 
100071 

[3] Zhang Z and Wang X 2020 Stimulating the separation of household waste sources: mechanisms 
and side effects. Resource. Conserv. Recycle 162 1054 

[4] De Medina-Salage L, Castilio-Gonzalez E and Omar Djamed-Bosa L, World View 2013 Waste 
Manag. 33 251-254 

[5] De Diego-Diaz B, Pinas F J and Fernandez-Rodriguez J 2021 Sustainable management of 
lignocellulose waste: Temperature strategies for anaerobic digestion of artichoke. J. Clean. 
Prod. 280 124479 

[6] Lo K L and Narayan R 2021 Reduction of environmental pollution by plastic due to the 
development of polymer materials with controlled end-of-life. Net Ref Meter. 00382 

[7] Al-Salem S M, Lettieri P and Bayens J 2009 Ways of recycling and recovery of solid plastic 
waste (PSW): an overview. Waste Manag. 29 2625–2643 

[8] Ignatiev I A, Thielemans V and Van der Beke B 2014 Polymer recycling: a review. 
ChemSusChem 7 1579–1593 

[9] Rogoff M J and Ross D E 2016 The future of recycling in the USA. Waste Manag. Res. 34 181-
183 

[10] Andradi A L and Neal Massachusetts 2009 Application and social advantages of plastics. Phil. 
Trans. R. Soc. 364 1977-1984 

[11] Davis S J, Caldeira K and Matthews 2010 HD "Future CO2 emissions and climate change from 
existing energy infrastructure". Science 329 1330–1333 

[12] The World Economic Forum, the Ellen MacArthur Foundation and McKinsey. The New 
Plastics Economy - Rethinking the Future of Plastics 2016 (World Economic Forum) 

[13] MacArthur E 2017 In addition to plastic waste. Science 358 843-843 
[14] Bulekova A A, Murzashev N K, Gubasheva B E and Gabdullina S M 2021 Uralsk municipal 

solid waste disposal. IOP Conf. Series: Earth and Environmental Science 723 042072 
[15] Bulekova A A, Temirgali G T, Gumarova Zh M, Murzashev T K and Yeskairova N N 2021 

Disposal of glass containers using fusing technology. IOP Conf. Series: Earth and 
Environmental Science 723 042073  


