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кислород. В данном водоеме наблюдается перенасыщение воды растворенным кислородом, 

содержание кислорода – 13,12 мгО2/дм3. 

В 2021 году проведенные исследования показывают, что содержание аммония, азота 

нитратов и железа в озере находится в пределах ПДК.  Но по следующим показателям 

наблюдались превышения: концентрация фосфатов – 3,75 ПДК, сульфатов – 1,92 ПДК, 

хлоридов – 19,43 ПДК, азота нитритов – 62,5 ПДК, гидрокарбонатов – 1,54 ПДК. Общая 

минерализация воды показывает высокий уровень солесодержания и находится пределах 

10351 мг/дм3. В большинстве случаев высокий уровень минерализации вызван содержанием 

солей хлористоводородной кислоты и натрия.  

Результаты исследований проведенных в 2022 году показывают, что содержание 

фосфатов, аммония, гидрокарбонатов, азота нитратов и нитритов в озере находится в 

пределах ПДК. Наблюдались превышения ПДК следущих показателей: концентрация 

сульфатов – 1,15 ПДК, хлоридов – 6,8 ПДК, железа – 2 ПДК.  

Величина рН в течение 2020-2022 гг. не выходила за пределы санитарно-гигиенических 

норм и колебалась от 8,02 до 8,4, что соответствовало классам нейтральные и 

слабощелочные воды. Согласно СанПиН, ПДК в оз. Саумалколь по показателю общей 

жесткости не должна превышать 7,0 ммоль/л, а в данных пробах его содержание в 2020 

году– 6,9 ммоль/л, 2021 году увеличилась до 52,50 ммоль/л, в 2022 году -  14,8 ммоль/л 

соответственно [3]. 

Таким образом, общая экологическая обстановка в озере Саумалколь относительно 

удовлетворительная, однако необходимо контролировать содержание в воде озера 

сульфатов, хлоридов, аммония, азота нитритов, железа, так как по этим веществам в ряде 

точек было обнаружено превышение ПДК. В дальнейшем необходимо продолжить 

наблюдение гидрохимического режима озера, так как экологическое состояние водоема не 

отличается стабильностью. 

Одним из путей улучшения экологического состояния озера Саумалколь является 

перевод озера и прилегающей местности в статус особо охраняемых природных территорий 

регионального значения, что позволит, при соблюдении надлежащего режима охраны, 

приостановить негативный процесс начавшегося антропогенного эвтрофирования и 

способствовать восстановлению водной экосистемы. 
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the discharge of untreated water by industrial enterprises. Since the river is of economic importance, 

maintaining its ecological condition is an urgent task. The results of this work reflect the acuteness 

of the issue of the influence of anthropogenic factors on p. Irtysh is located within the Pavlodar 

region. The analysis of the ecological situation in the Irtysh basin in recent years is given. It is noted 

that an increase in anthropogenic impact will lead to a change in the water balance in the Irtysh 

River basin. 

Keywords: environment, petroleum products, industrial enterprises, anthropogenic impact 

The territory of Pavlodar region is located in the north-eastern part of Kazakhstan in the 

basin of the middle course of the Irtysh River, which stretches for 720 km within the region. The 

Irtysh River is a vital cross-border artery not only for the Pavlodar region, but also for the whole of 

Kazakhstan and part of the Eurasian region. This is the largest river in the Republic of Kazakhstan, 

which provides the population, industry and agriculture with water not only within its basin, but 

also a huge territory of low-water Central Kazakhstan through the K. Satpayev Canal. Thus, from 

the water r. Irtysh depends on the life of a large industrial region of Kazakhstan, which includes 

three regions of the republic - East Kazakhstan, Pavlodar and Karaganda, with a total area of more 

than 836 thousand km2 and a population of more than 4 million people, which is about a quarter of 

the population of the whole country [1]. 

The ecological condition of the Irtysh is deteriorating due to an increase in the discharge of 

untreated water by enterprises. A large amount of petroleum products, phenols, and synthetically 

activated substances gets into wastewater. Only on the territory of Kazakhstan 53 large enterprises 

discharge 260 million m3 of wastewater into the Irtysh. The total load on the aquatic ecosystem in 

the Pavlodar region already exceeds the available water resources by 21% and is about 30 

km3/year, 19.0 km3 /year falls on the share of mandatory navigable releases in the lower reaches, 

6.6 km3 - on the share of agriculture and 4.4 km3 - on the share of industrial water supply. 

Environmentally problematic enterprises: «PTEC-2» LLP, «PTEC-3» LLP, «Pavlodar 

Petrochemical Plant» LLP (production belongs to the I hazard category), «Pavlodar Chemical 

Plant» JSC, «Aluminum of Kazakhstan» JSC (PAZ), «Machine-Building Plant» JSC, treatment 

facilities of the City Water Utility [2]. 

Substances polluting natural waters include petroleum products, various oils, metal 

corrosion products, salts, chemicals, the quantitative and qualitative composition of which may vary 

depending on the time of year, weather conditions. Petroleum products have a negative impact on 

aquatic ecosystems: for the death of most river fish, a concentration of 0.01 mg of petroleum 

products per 1 liter of fresh water is sufficient. Due to the special importance of the surface layer of 

the hydrosphere in the production of aquatic flora and fauna, water pollution with oil and petroleum 

products causes damage exceeding other types of impact on nature, forming a film, they reduce 

oxygen access to the water surface, reducing evaporation from its surface by 60%. 

The total impact of petroleum products on the hydrosphere can be divided into 5 

categories: direct poisoning with a fatal outcome, serious violations of physiological activity, the 

effect of direct enveloping of a living organism with petroleum products, painful changes caused by 

the introduction of hydrocarbons into the body, as well as changes in the biological features of the 

habitat [3]. 

In the current situation, monitoring the state of the Irtysh ecosystem and the quality of its 

waters is a very important task. Currently, environmental monitoring and control of water quality is 

carried out in the RSE "Kazhydromet" mainly by chemical indicators. 

The network of observations of the quality of surface waters of the land includes the 

existing hydro posts of the National Hydrometeorological service. The main criteria for water 

quality according to hydrochemical indicators are the values of the maximum permissible 

concentrations (MPC) of pollutants for reservoirs of fishery water use, and the level of pollution of 

surface waters of the land is estimated by the value of the complex index of water pollution (IZV), 

which is used to compare and identify the dynamics of changes in water quality. The value of IZV 

for R.The Irtysh within Pavlodar and the Pavlodar region is equal to an average of 1.44, which 

makes it possible to characterize the Irtysh River as a reservoir of the 3rd class of water quality – 
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"moderately polluted". [4]. 

The study was conducted for the summer period of 2021. 9 samples were selected for 

research, three samples for each month, within the city of Pavlodar from three points: 

• River Station 

• River port 

• Near the industrial area ("PNHZ" LLP) 

The determination of petroleum products in water was investigated by the fluorimetric 

method. The fluorimetric method for monitoring the content of petroleum products in waters is 

based on the extraction of petroleum products with hexane, purification of the extract, if necessary, 

followed by measurement of the fluorescence intensity of the extract resulting from optical 

excitation. This method is characterized by small volumes of the analyzed sample, the absence of 

significant interfering effects of lipids and high sensitivity [5]. 

 

Table 1. The content of oil products in the studied samples 

Gathering place MPC 

mg/dm3 

June July August 

River Station 0,05 0,02 0,03 0,02 

River port 0,05 0, 07 0,09 0, 07 

Near the industrial 

area ("PNHZ" 

LLP) 

0,05 0,09 0,08 0,09 

 

Based on the results obtained, it can be noted that at the point of research of the river 

station, the level of oil products does not exceed the norm for three months. The results vary from 

0.02 to 0.03 mg/dm3. Compared to the river station, the samples obtained at the point of the river 

port exceed the MPC level for three months - 0.07, 0.09, 0.07, therefore, the activity of steamships 

and boat transport is harmful to the aquatic environment. A high level of contamination was 

detected from samples obtained near the industrial area (PPCR LLP). All three samples exceeded 

the MPC and amounted to 0.09 in June, 0.08 in July and 0.09 in August, which indicates a 

significant influence of industry on the composition of the water of the Irtysh River. 

 

 
 

Chart 1. The content of oil products in the studied samples, mg/dm3 

In connection with the picture obtained, the problem of oil pollution of the Irtysh River is 

relevant and requires intervention. To date, there are a number of ways to clean rivers from oil 

products. 
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Table 2. Comparative analysis of cleaning methods [6] 

Method Pros   Cons 

Mechanical One of the main methods of 

oil spill response. The greatest 

efficiency is achieved in the 

first hours after the accident, 

when the oil lies in a thick 

layer on the surface of the 

water. 

Oil collection is difficult with a 

small layer thickness, a large 

spill area and the movement of 

water under the influence of 

wind 

Chemical The degree of purification of 

water from oil can reach 98%. 

The method is used if 

mechanical collection is not 

possible. 

The method is applicable for 

cleaning a limited amount of 

water 

Physico-chemical The application of the method 

accelerates the processes of 

destruction of oil and weakens 

its toxic effects. When 

applying activated carbon 

powder, the stain immediately 

stops spreading. 

Collecting "dirty" powder is a 

difficult and time-consuming 

job, polluting ships and harmful 

to people. Destruction of the 

collected mass by incineration 

pollutes the environment 

Biological Among all the methods, it 

plays the biggest role. Special 

bacteria feed on oil, quickly 

penetrate into its layer and 

restore air access. 

Microorganisms are non-

toxic, work equally well in 

fresh and salt water. 

It is not always clear what side 

effects on the ecosystem should 

be 

 

As can be seen from the table, all methods have both their pros and cons. The conducted 

research allows us to conclude that each method is applicable depending on the specific emergency 

situation. In my opinion, the most safe and effective is the biological method of purification. The 

ideal would be to create a method that combines all these advantages. For example, scientists have 

developed a powder based on activated carbon containing microorganisms-bacteria on its surface. 

With this method of purification, oil is simultaneously collected by powder and processed by 

bacteria [6]. 

Conclusion. In conclusion, I would like to note that according to the results of the data 

obtained, pollution of the Irtysh River with petroleum products is observed. Based on the results 

obtained, it can be noted that at the point of research of the river station, the level of oil products 

does not exceed the norm for three months. The results vary from 0.02 to 0.03 mg/dm3. Compared 

to the river station, the samples obtained at the point of the river port exceed the MPC level for 

three months - 0.07, 0.09, 0.07, therefore, the activity of steamships and boat transport is harmful to 

the aquatic environment. A high level of contamination was detected from samples obtained near 

the industrial area (PPCR LLP). All three samples exceeded the MPC and amounted to 0.09 in June, 

0.08 in July and 0.09 in August, which indicates a significant influence of industry on the 

composition of the water of the Irtysh River. 
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Abstract. The article describes the role of green spaces in the urban ecosystem. Green areas 

of settlements, especially in large cities are an important part of the ecological habitat of the 

population. It has been shown that plants can form green frameworks for better ecological, aesthetic 

and historical component of cities. Increasing the proportion of greenery in the urban environment, 

improves the urban atmosphere and the quality of the environment. The assortment of tree and shrub 

plants used for gardening in urban environment must not only conform to natural climatic, ecological 

conditions but also retain their decorative qualities. 
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Green areas play an important role in cities, especially in the process of gas exchange: 

absorbing carbon dioxide and releasing oxygen. Due to these properties they are used in urban 

greening to improve the ecological environment. Today's requirements are to create an interactive 

environment that interacts with its active users. 

In order to create an "interactive", environmentally friendly urban environment, one must 

learn to analyse the public space that has already been created. In order to find ways of reducing the 

anthropogenic load on the urban ecosystem, we need to know the history of landscape gardening and 

the mistakes made in its development, as well as the current scientific basis and trends in the field. 

Garden and park construction in Siberian cities has now begun in full swing and is developing in 

regular and landscape gardening styles. 

The lack of vegetation is not only an aesthetic problem, where an entire city is transformed 

into a monotonous grey mass, but also an environmental problem, where a small amount of green 

space has the most negative effect on the local microclimate and ecological level. As a result, the 

average daily temperature in megacities today is on average seven degrees Celsius higher than in rural 

areas. Today, the average daily temperature in megacities is seven degrees higher than in rural areas, 

while the humidity level is much lower [1]. 

It is known that it is only possible to maintain a connection with nature in an urban 

environment by planting greenery. Planned and aesthetically pleasing green spaces are a 

manifestation of the high level of economic management within a city or village. The monotony and 

'severity' of urban development can be the monotony of urban development can be minimized by 

shaping green public spaces around the city, moving away from intensification in the interior of the 

development. The greening of the industrial city is one of the prerequisites for the formation of a 
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