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SUMMARY 

The assessment of the content of the relevant indicators of the quality of the Kaniv Reservoir 
surface waters made the conclusion regarding instability in time and space possible, which 
indicates natural and anthropogenic pollution and leads to potential problems with obtaining 
tap drinking water. 

One of the most important tasks of today should be to reduce the content of organic 
pollutants, phosphorus, and nitrogen in water by establishing coastal strips with the aim of 
protecting water bodies from pollution and clogging, and establishment of sewage treatment 
technology. Further harmonization of the water legislation of Ukraine with the EU will 
contribute to the prevention of diseases of the population. 
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Introduction 
 
The principal amount of surface water in Ukraine is regulated, which has led to changes in their 
hydrochemical and organoleptic indicators, which are constantly deteriorating due to the discharge of 
insufficiently treated wastewater into reservoirs. 

An analysis of quantitative and qualitative indicators of surface water in the Reservoir makes it 
possible to establish the patterns of changes in water quality indicators due to river regulation, climate 
changes, and anthropogenic load. Episodic seasonal and multitopic changes in deposits and climate 
structure determine the significant impact of climatic and technogenic factors on water resources. The 
arrival of organic and biogenic minerals with wastewater leads to the suppression of water 
purification of the reservoir and the change of the type of ecosystem to eutrophic (Lynnyk, 2008). 
Phosphorus and nitrogen are two nutrients that affect water bodies with streams and lead to the 
"blooming" of water. The rapid development of blue-green water (cyanobacteria) increases the water 
availability, which includes water extraction and technical and drinking water supply. 

 
Method and Theory 
 
The purpose of the research. Analysis of the results of systematic observations of indicators 
characterizing the "blooming" of the water in the Kaniv Reservoir and providing recommendations for 
its prevention. 

Research materials and methods. To assess the quality of the surface waters of the Dnipro River 
within the Kaniv Reservoir, the data of the State Water Resources Agency of Ukraine were analyzed 
(2016–2021, 123 test), Council Directive 91/271/EEC (Council Directive 91/271/EEC, 1991; Yatsiuk 
et al., 2023). Analysis of the results of the 2016-2018 survey of the water quality of the Kaniv 
Reservoir at monitoring stations: 1 - 855.5 km, 500 m in front of the Bortnytska aeration station 
(BAS); 2 - 855 km, BAS discharge channel; 3 - 854.5 km, 500 m downstream BAS; 4 - 825 km, 
below the Ukrainka town; 5 - 739 km, Kaniv town, tail-bay of the Kaniv HPP, 2 km below the dam. 
Indicators of the colour of water, chemical oxygen demand (COD), and content of ammonium ions 
and phosphate ions analyzed the water quality. Analytical, statistical, and collational research methods 
and mathematical modeling were used for data sampling. 

 
Results 
 
According to the results of the research, the quality of the surface waters of the Kaniv Reservoir 
according to the indicators that characterize the content of organic and biogenic minerals and are the 
precursors of the "blooming" of water, corresponds to 2-3 classes of water quality, i.e., characterized 
by an increased content of organic minerals (DSTU 4808:2007, 2007). 

The analysis of indicators for 2016–2021 showed the minimum content of COD at 21.6 mgO2/dm3 
(post 4 - below the Ukrainka town), the maximum - 103 mgO2/dm3 (post 2 - BAS discharge channel). 
The concentration of COD exceeded the hygienic norm of 15.0 mgO2/dm3 for the outlet water of a 
water treatment station with conventional water purification technology (Fig. 1a) (Rules for the 
protection of surface water from pollution by return water, 1999).  

If the current concentration of COD (36.56 mgO2/dm3) is compared with the concentrations at five 
monitoring stations, the indicators will increase at stations 2 - BAS discharge channel (maximum 
average annual concentration of 63.051 mgO2/dm3) and 3 - 500 m downstream BAS (Fig. 1a). 
According to the content of COD, the water of the Kaniv reservoir corresponds to 2-3 class of water 
quality (DSTU 4808:2007, 2007). A comprehensive assessment of the current content of COD and 
water during the observation period allowed us to conclude the instability of this indicator. 
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a)                                                                            b) 

Figure 1 The average content of COD, mgO2/dm3 (a), and of colour of water, PCU (b), in the surface 
waters of the Kaniv Reservoir in 2016-2018: 1 - 855.5 km, 500 m in front of the BAS; 2 - 855 km, BAS 
discharge channel; 3 - 854.5 km, 500 m downstream BAS; 4 - 825 km, below the Ukrainka town; 5 - 
739 km, Kaniv town, tail-bay of the Kaniv HPP, 2 km below the dam 

The quality of fresh water is determined by the content of organic minerals and also by the colour of 
water. At the beginning of the survey, the minimum colour of the water was found to be 16.9 PCU 
(post 1 – 500 m in front BAS), the maximum - 89.5 PCU (post 3 - 500 m downstream BAS), which 
corresponds to 3 quality class of drinking water, that is, it is of satisfactory quality. It has been 
established that colour of water in the Kaniv Reservoir varies along the channel. In water from station 
5 - Kaniv town, 1.4 greater concentration of colour of water (43.036 PCU) was found compared to its 
concentration in water from station 1 - 500 m in front BAS (32.548 PCU) (Fig. 1b). 

The simile of colour of water for 2016-2018 made it possible to conclude the instability of this 
indicator over time. The current 2016 colour of water in all observation posts was lower than that of 
2017 and 2018, which is explained by the weather factor. There is a dependence of the change in the 
amplitude colour of water on the weather and the increase in the warm period (Table 1). 

Table 1 Dynamics of changes the colour of water in the Kaniv Reservoir in 2016-2018 

Date Colour of water at the observation post, PCU 

855.5 km, 500 m 
in front of the 
BAS 

855 km, BAS 
discharge 
channel 

854.5 km, 500 m 
downstream BAS 

825 km, below 
the Ukrainka 
town 

739 km, Kaniv 
town, tail-bay of 
the Kaniv HPP 

February 17, 2016 20,500 33,400 25,300 19,200 26,000 
April 29, 2016 21,100 37,200 25,300 - 31,000 
July 18, 2016 30,000 23,200 29,600 30,400 41,000 
September 12, 2016 29,500 29,400 29,100 27,100 41,000 
October 17, 2016 23,200 24,100 24,000 - 33,000 
November 21, 2016 18,000 25,300 20,200 17,200 35,000 
December 22, 2016 16,900 26,200 18,900 - 30,000 
March 21, 2017 23,800 41,200 25,100 21,300 44,000 
April 24, 2017 37,500 58,200 46,500 - 43,000 
September 18, 2017 26,200 32,900 27,700 34,400 51,000 
October 17, 2017 20,800 28,400 22,000 20,500 49,000 
February 26, 2018 84,500 30,400 85,800 65,700 42,000 
April 17, 2018 50,200 57,600 48,200 - 55,000 
August 27, 2018 27,100 21,200 25,100 28,200 55,000 
November 27, 2018 24,500 27,900 25,800 23,600 42,000 

Note. The mark "-" in the table is no data. 
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Changes in the colour of water along the river may indicate changes in the quality and/or quantity of 
the organic matter through eutrophication (Lynnyk, 2008). 
Factors of water "blooming" are biogenic nutrients - nitrogen and phosphorus. According to the 
middle of the last century's data, there is still a small amount of phosphorus found in natural water 
(the following tens of milligrams in 1 dm3) (Zorina et al., 2021). 

The research results show that the annual content of phosphate ions in 2016-2018 is 1.576 mg/dm3 
and corresponds to 4 water quality class (Ministry for Communities and Territories Development of 
Ukraine, 2007). During the entire monitoring period, the minimum content of phosphate ions was 
detected at the level of 0.100 mg/dm3 (station 4 - below the Ukrainka town) and the maximum - 14.98 
mg/dm3 (station 2 - BAS discharge channel) (Fig. 2a). The current content of phosphate ions in the 
water of post 2 - BSA discharge channel is 10.7 times greater than that of post 1 - 500 m in front of 
the BSA, decreased at post 3 - 500 m downstream BAS, and increased to post 5 - Kaniv town. In 
general, there is an increase in phosphate ions downstream of the Dnipro River, which is a factor in 
the intensification of the "blooming" of water. 

   
a)                                                                            b) 

Figure 2 The average content of phosphate ions, mg/dm3 (a), and ammonium ions, mg/dm3 (b), in the 
surface waters of the Kaniv Reservoir in 2016-2018: 1 - 855.5 km, 500 m in front of the BAS; 2 – 
855 km, BAS discharge channel; 3 - 854.5 km, 500 m downstream BAS; 4 – 825 km, below the 
Ukrainka town; 5 – 739 km, Kaniv town, tail-bay of the Kaniv HPP, 2 km below the dam 

The results of the research confirmed the presence in the tap water of the average annual amount of 
ammonium ions in the amount of 2.796 mg/dm3, which exceeds the current normative requirements 
for the quality of drinking water (≤2.6 mg/dm3) and can increase eutrophication (more than 0.3 
mg/dm3) (Fig. 2b) (Mokiienko, 2017). During 2016-2018, the minimum content of ammonium ions 
was found to be 0.1 mg/dm3 and the maximum was 27.6 mg/dm3, which classifies the water as 1st and 
4th water quality classes, respectively (DSTU 4808:2007, 2007). 

The specified excesses can be explained by the anthropogenic pollution of the Kaniv Reservoir due to 
the discharge of untreated sewage, including a large amount of phosphate abstergent wash (station 2 - 
BSA discharge channel). In total, according to the Ministry of Development of Communities and 
Territories of Ukraine, in 2018, 4,688 tons of phosphates, and 6.06 thousand tons of ammonium 
nitrogen (National report on the quality of drinking water and the state of drinking water supply in 
Ukraine in 2018, 2019). 

Measures to prevent the "blooming" of water are the prevention of nitrogen and phosphorus discharge 
in reservoirs with sewage, surface water flow with total water content, and compliance with other 
requirements with ox protect water objects from damage (construction of coastal protective strips that 
should warn against pollution and water clogging, strengthening of modern technologies for 
wastewater treatment, harmonization of water legislation of Ukraine). 
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With the aim of improving the quality of water and reducing the blooming of reservoirs due to climate 
change, the establishment of legislative norms regarding wastewater discharged into water bodies is 
an urgent task. According to the legislation of the countries of the EU, these norms are different for 
agglomerations and depend on the season and types of fresh water. So, the minimum efficiency of 
cleaning according to indicators of total phosphorus is 80%, nitrogen - 70-80% (Aristi et al., 2015; 
Zorina et al., 2021). 

 
Conclusions 
 
The assessment of the content of the relevant indicators of the quality of the Kaniv Reservoir surface 
waters made the conclusion regarding instability in time and space possible. Anthropogenic factors 
have the most significant negative impact on surface waters, namely the BAS discharge channel and 
the presence of industrial enterprises near Kaniv town. 

One of the most important tasks of today should be to reduce the content of organic pollutants, 
phosphorus, and nitrogen in water by establishing coastal strips with the aim of protecting water 
bodies from pollution and clogging, and establishment of sewage treatment technology. Further 
harmonization of the water legislation of Ukraine with the EU will contribute to the prevention of 
diseases of the population. 
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