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DESCRIPTION 
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Beneficiary:  Umweltbundesamt GmbH 

Entities affiliated to Umweltbundesamt: 

 Bundesministerium für Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft (Federal Ministry of 
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Beneficiary:  Office International de l’Eau 
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1
 (Ministry of Ecological and Solidary Transition) 
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Bretagne, Agence de l'Eau Rhône-Méditerranée-Corse, Agence de l'Eau Rhin-Meuse, Agence de 
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groundwater monitoring and management); 
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coastal waters monitoring), 
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(CEREMA – Technical support on flood risk management), 
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accidentelles des eaux (CEDRE – Technical support on accidental water pollution); 

o Institut national de l’environnement industriel et des risques (INERIS – Technical support on 

industrial risk). 
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1.5. Contract number: ENI/2016/372-403 

1.6. Start date and end date of the reporting period: 1 September 2017 – 31 August 2018 

1.7. Target country(ies) or region(s): Armenia, Azerbaijan, Belarus, Georgia, Moldova and Ukraine 

1.8. Final beneficiaries &/or target groups:  

 Line Ministries and state institutions responsible for the water sector in the 6 target countries,  

 Key stakeholders of the water sector in the 6 target countries,  

 The general public, in specific of selected river basins, in the 6 target countries. 

1.9. Country(ies) in which the activities take place (if different from 1.7):  

in addition to 1.7:  Austria, France, Croatia, Belgium 

                                                      

1
 formerly Ministère de  l’Environnement, de l’Energie et de la Mer, which was renamed into Ministère de la Transition 

Ecologique et Solidaire in 2017  
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EXECUTIVE SUMMARY 

Project brief 

The European Union Eastern Partnership (EaP) is a policy initiative launched at the Prague Summit 

in May 2009.  It aims to deepen and strengthen relations between the European Union and its six 

Eastern neighbours: Armenia, Azerbaijan, Belarus, Georgia, the Republic of Moldova and Ukraine. 

In recent years, the countries of the Eastern Partnership have demonstrated a willingness to align 

their water policies and practices with the general principles and specific requirements of the EU 

Water Framework Directive (WFD), as well as other thematic and sectoral water directives and UN 

Multilateral Environmental Agreements (MEAs). Moreover, Georgia, Moldova, and Ukraine have 

made commitments to reform their water policies and implement the EU water acquis as part of 

Association Agreements signed with the EU in 2014.  

It is in this context that the European Union Water Initiative Plus for the Eastern Partnership (EUWI+) 

for Eastern Partnership Countries was initiated by the Directorate-General for Neighbourhood and 

Enlargement Negotiations (DG NEAR) of the European Commission.  

The European Union Water Initiative Plus for the Eastern Partnership (EUWI+) was launched in 

September 2016 to assist the 6 Eastern Partner countries to approximate their legislation to the EU 

Water Framework Directive and its associated directives. Its objective is to improve the sustainable 

management of water resources with a focus on trans-boundary river basin management. 

EUWI+ focuses on five thematic areas: 

1. Legislation, policy development and institutional strengthening 

2. Laboratory and monitoring systems strengthening 

3. River Basin Management Plan development 

4. River Basin Management Plan implementation 

5. Public awareness, communication, and data/information management  

The OECD and UNECE are implementing activities under thematic area 1. Thematic areas 2–5 are 

implemented by an EU Member States Consortium comprised of the Environment Agency Austria 

(UBA) and the International Office for Water (OIEau/IOWater) of France. Experts from other EU 

Member States will also be involved in activities of the project. 

The budget for these thematic areas for all 6 countries amounts to Euro 24.6 million in total, which is 

financed by the European Union (Euro 23.5 million grant) with contributions from the Governments of 

Austria and France. Its planned period of implementation is from September 2016 until August 2020 

(48 months). 

The project has developed a website (http://euwipluseast.eu/en/) to publish and disseminate all data, 

information and services developed and used in the frame of this project. 

 

 

 

 

http://euwipluseast.eu/en/
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Executive summary of the current report 

The  European  Union  Water  Initiative  Plus  for  the  Eastern  Partnership  (EUWI+)  was  launched  

in September 2016  to  assist  the  six  Eastern  Partnership  countries  in  approaching  the  EU  

Water Framework  Directive  (WFD)  and  its  associated  directives.  The  project’s  objective  is  to  

improve beneficiary  country  practices  in  sustainable  water  resources  management  with  a focus  

on  transboundary river basin management. 

The present report contains a description of the characteristics of the Dnipro River Basin District in 

Ukraine. This report was produced as part of project activity 2.3.2. “Technical support in the 

elaboration and implementation of the pilot RBMPs”. 

This document have been elaborated by experts from Ukrainian Hydrometeorological Institute of the 

State Emergency Service of Ukraine and National Academy of Sciences of Ukraine with the support of 

EUWI+ experts’ team. The result is in line with annex 7 of the WFD (Directive 2000/60/EC) and 

Decree from the Cabinet of Ministers of Ukraine (CMU) of 18 May 2017 on the preparation of River 

Basin Management Plan Plan and the Order of the Minister of Environment and Natural Resources of 

Ukraine (MENR) of 26 January 2017 on Basin Councils.  

It contributes to the development of the first steps for the production of the Dnipro River Basin 

Management Plan by identifying characteristics of the Dnipro River Basin District. 

This report is accompanied by shape files, tables and maps to describe: geographical overwiew of the 

River Basin District, water resources, human activities & water uses, risks, and stakeholders & 

programmes. 

The Dnipro River Basin concerns 3 countries (Russia, Belarus, Ukraine). The Dnipro River Basin in 

Ukraine covers almost 300,000 km² (nearly 50% of the country area), is occupied by more than 20 

million inhabitants (incl. Kyiv and Dnipro). Arable land concerns 69% of its surface. 

The Dnipro river is a cascade of 6 big reservoirs. The largest tributaries are the Pripyat and the Desna. 

The results of this work are used for the next steps of the Dnipro RBMP development. 
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1.1. GEOGRAPHICAL OVERVIEW 

The Dnipro River is one of the biggest rivers in Europe, the third major one after Volga and Danube. 
Before reservoirs were constructed, the length of the Dnipro was 2285 km; and after straightening of 
the navigation, it was reduced by 84 km to 2201 km. The gross area of the river basin equals 504,000 
km

2
. The Dnipro basin is a cross-border system: 20% of its territory take in Russian Federation (RF), 

23% - in the Republic of Belarus, and 57% - within Ukraine (Figure 1.1). The source of the Dnipro is 
252 m high above sea level. The difference between river source and mouth elevation is 220 m, while 
mean river fall is 11 cm/km. The river enters the Dnipro estuary of the Black Sea. The boatable part of 
the river is 1018 km long. 

 

 

Figure 1.1. The Dnipro river basin 

The Dnipro is the main waterway of Ukraine, its water resources compound more than 80% of the total 
water resource within the country. The length of the Dnipro is 1121 km, while the watershed area 
amounts to 296,317 km

2
 (48% of the territory of Ukraine). Passing from north to south, the Dnipro 

divides Ukraine into Right-Bank and Left-Bank parts. Out of 17 main tributaries, 14 fall into the river 
within Ukraine.  

The Ukrainian part of Dripro begins in Polesia. In Chernihiv Oblast, 100 km of the Dnipro make up the 
border between Ukraine and the Republic of Belarus. Almost through the total length of the river from 
the Republic of Belarus to the mouth, the Dnipro represents a chain of six reservoirs. The width of the 
largest reservoirs (Kremenchuk Reservoir and Kakhovka Reservoir) reaches 25-28 km.  

The Dnipro basin settles down within the boundaries of 19 oblasts of Ukraine and 281 raions (Table 
1.1, Annex 1 table 1). It fully takes in the territory of 6 oblasts – Zhytomyr oblast, Chernihiv oblast, 
Poltava oblast, Dnipropetrovsk oblast, Rivne and Sumy oblasts, that together have 126 raions; and it 
partly takes the territory of 13 oblasts of Ukraine – Vinnytsia, Volyn, Donetsk, Zaporizhzhia, Kyiv, 
Kirovohrad, Lviv, Mykolaiv, Ternopil, Kharkiv, Kherson, Khmelnytsk and Cherkasy oblast (Annex Map 
1).  
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Table 1.1. The oblasts of Ukraine and share of its territories within Dnipro River Basin District 

№ Oblast Total area, km
2
 

Area within Dnipro 
River Basin Distric, % 

Raions within Dnipro 
River Basin Distric 

1 Dnipropetrovsk 31 974 100,00 22 

2 Poltava 28 748 100,00 25 

3 Zhytomyr 29 832 100,00 23 

4 Chernihiv 31 865 99,96 22 

5 Rivne 20 047 99,89 16 

6 Sumy 23 834 99,91 18 

7 Kyiv 28 131 95,95 25 

8 Volyn 20 144 78,86 15 

9 Cherkasy 20 900 59,88 14 

10 Zaporizhzhia 27 180 47,18 15 

11 Kherson 28 461 44,30 13 

12 Khmelnytsk 20 645 40,21 10 

13 Kirovohrad 24 588 35,16 11 

14 Kharkiv 31 415 31,54 17 

15 Donetsk 26 517 26,66 8 

16 Mykolaiv 24 598 26,38 8 

17 Ternopil 13 823 19,38 6 

18 Vinnytsia 26 513 9,81 7 

19 Lviv 21 833 8,93 6 

 

Alongside the Dnipro, there is a great number of the inhabited localities. Kyiv, Dnipro, Zaporizhzhia, 
Zhytomyr, Cherkasy, Kherson are the largest of these localities. These cities occupy a significant area, 
have a well-developed infrastructure, and powerful industrial enterprises. A bulk of the Dnipro river 
basin is used for agriculture and recreational purposes.  

The watershed of the Dnipro is within two ecoregions which are Eastern plains and Pontic province 
(Annex Map 2). 

 

1.1.1. Climate 

The Dnipro basin climate is moderately continental, its continentality increases from west to east as 
evidenced by air temperature variation and humidity disposition. The flatness of the territory has 
determined the almost latitudinal distribution of the individual meteorological elements.  

According to the climatic zoning of Ukraine, the Dnipro watershed is located within two climatic regions 
which are the Southern Atlantic-Continental and the Northern Atlantic-Continental regions. The 
Southern Atlantic-Continental climate region includes the following terrestrial ecosystems: the mixed 
coniferous forest, temperate deciduous forest, and forest-steppe zones; while the Northern Atlantic-
Continental region includes the steppe zone.  

The minimum value of the radiation balance of the Dnipro basin is indicated in winter (December-
January). In the South-Western part of the basin, it equals 0.3-0.8 kcal/cm

2
, while in the North - 0.1 

kcal/cm
2
. The frequent thaws are a distinguishing feature of winter in the northern regions of the 

watershed. Transition to the spring period is characterized by rising radiation; it is explained by 
increasing solar elevation angle, a longer day, and melting snow cover. In the South, radiation balance 
is 1.5-2.0 kcal/cm

2
 and in the North - 3.1 kcal/cm

2
. Its maximum value of 6.8-9.6 kcal/cm

2
 is reported in 

June-July. In August, the radiation balance gradually decreases over the whole territory of the Dnipro 
basin. In October, the radiation balance equals zero or negative value across the basin (except the 
northern part). In North, its value is positive over the year. The annual sums of radiation balance 
increase their values from the South-West and South to the North from 33.8 to 53.8 kcal/cm

2
, 

respectfully.  

The annual variation of air temperature is almost coincident with the curve of solar radiation. According 
to the official data collected by Climate Cadastre of Ukraine, the yearly average temperatures in the 
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Dnipro basin is rising from the South to North, wheres the mean fluctuations are over the range of 5.9-
9.8ºС (Table 1.2; Figure 1.2). 

During the period of observation, the minimal annual average temperature in the Dnipro basin was in 
1942 and 1987, while 1975, 2007, and 2010 were the hottest years. In Kyiv, the Central Geophysical 
Observatory (CGO) reports 1942 as the coldest year with the annual average temperature of 5.1ºС, 
while the hottest year is 2007 (9.9ºС).  

 

Table 1.2. The basic climate figures according to data from the selected meteorological stations in the 

Dnipro basin 

№ Station 

AVERAGE ANNUAL 
TEMPERATURE (°С) 

ANNUAL PRECIPITATION (mm) 

Norm* 
Maximum 

value** 
Year Norm* Maximum 

value** 
Year 

1 Semenivka 5.9 8.5 1970 638 921 1933 

2 Chernihiv 6.7 8.7 1989 599 794 1970 

3 Sumy 6.6 8.5 1989 603 886 1973 

4 Lutsk 7.4 8.9 1975 560 822 1931 

5 Rivne 7 8.8 1989 569 792 1974 

6 Novograd-Volynskii 7.1 8.9 1989 668 862 1962 

7 Zhytomyr 6.9 8.8 1989 607 1079 1922 

8 Kyiv 7.7 9.7 1975 650 1000 1933 

9 Poltava 7.6 9.5 1975 569 911 1913 

10 Kaniv 7.8 9.6 1975,1989 549 884 1966 

11 Cherkasy 7.7 9.8 1975 517 948 1952 

12 Dnipro  8.5 10.5 1966 513 881 1960 

13 Zaporizhzhia  9.4 11.4 1966 510 770 1981 

14 Kherson  9.8 11.8 1966 441 627 1977 

* – Norms of average annual air temperature and annual precipitation amount per meteostations are 
defined for 30-years period (1961-1990). This period is taken by WMO as a standard one reflecting 
contemporal climate conditions.  
** – Values of the most high mean annual air temperature and annual amount of precipitation per 
meteostations are selected from entire observation period. 

 

 
 

Figure 1.2. Change of climatic characteristics on meteostations in Dnipro Basin 
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The coldest month is February (Annex 1, Table 1). The average monthly temperature in February is -3 
– -8ºС. The highest average monthly temperature is in July fluctuating from 17.8-19.2ºС to 20.1-
22.0ºС. The maximum annual temperatures reach 34-40ºС (Table 1.3). 

 

Table 1.3. Maximum temperature and maximum daily precipitation from the selected meteorological 

stations in the Dnipro basin for entire observation period 

№ 
Meteorological 

Station 

MAXIMUM TEMPERATURE (°С) 
MAXIMUM DAILY 

PRECIPITATION (mm) 

°С Year  Date  mm Year  Date  

1 Semenivka 37.8 1936 30.VII 145 1946 29.VIII 

2 Chernihiv 38.6 1936 30.VII 78 1990 12.VI 

3 Sumy 39.9 1907 11.VIII 89 1912 VI 

4 Lutsk 36.2 1946, 1952 20, 26.VIII 114 1959 4.VIII 

5 Rivne 37 1952 16.VIII 66 1963 14.VII 

6 Novograd-Volynskii 36.7 1936 30.VII 91 1931 22.V 

7 Zhytomyr 38.1 1936 30.VII 95 1900 11.VII 

8 Kyiv 39.4 1936 30.VII 103 1902 20.VII 

9 Poltava 37.8 1909 VII 190 1884 VIII 

10 Kaniv 34.7 1968, 1979 27.VIII, 4.VIII 78 1961 26.V 

11 Cherkasy 37.4 1936 30.VII 121 1959 3.VIII 

12 Dnipro 40.1 1930 10.VIII 82 1960 23.VIII 

13 Zaporizhzhia 39.9 1946 20.VIII 120 1969 23.VI 

14 Kherson 39.6 1998 2.VIII 86 1956 21.VII 

 

During the period of observation, the minimal average monthly temperature in Kyiv in February (-15ºС) 
was reported in 1942; in 1987, it was -13.7ºС. Over the last decades, there were not almost any cold 
winter. The temperatures in February 1996 (-9.8ºС) and 2006 (-7.4ºС) were below the normal. The 
lowest monthly average temperature in July (16.9ºС) in Kyiv was documented in 1902, 1935, and 
1979, while the highest temperature of 25.5ºС was in 1936. Over the last decades, the highest 
monthly average temperature was reported in 2001 (24.6ºС) and 2010 (24.4ºС). 

The annual total precipitation amount within separate watersheds reduces in a latitudinal direction 
from 600-650 mm in the south-western part of the Dnipro to 440-480 mm in the northern part. The 
largest amount of the annual atmospheric precipitation of 650-670 mm occurs in the upper basin part 
of Styr river, which passes the Volyn Upland and Podillia Upland. The precipitation amount increases 
by 10-15% along the upper reaches of the Goryn, Sluch, Teteriv, Pos, and Samara rivers. The lowest 
amount of precipitation (440 mm) is within the watershed of the Mokra Sura river. The relative share of 
the precipitation of the warm part of the year gradually increases from the South to North, from 60% to 
70% of its annual amount. At the same time, it reduces from 330-410 mm to 310-350 mm in absolute 
terms. The winter and spring periods accumulate 16-28% and 18-23% of the annual precipitation, 
respectively; while in the summer period, this percentage rises to 35-52%. In Kyiv, the average annual 
precipitation during 1961-1990 was as follows: in winter - 146 mm, in spring - 141 mm, in summer - 
230 mm, and in autumn - 133 mm (Annex 1, Table 2). Over the last decade (1991-2010), the 
precipitation amount in the winter months had reduced compared with the normal, while it had risen in 
November and October. 

During the period of observation which has been started at the end of the XIX century, a large amount 
of precipitation in the Dnipro basin was in 1906, 1916, 1922, 1933, 1970, and 1980. In the North of 
Ukraine, 1997 and 2004 were the wet periods as well. On the contrary, 1862, 1863, 1921, 1961, 1972, 
and 1975 were the dry years. The maximal annual precipitation amount was documented in Kyiv 
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(1,000 mm) in 1933, in Zhytomyr (1079 mm) in 1922, and in Kherson (627 mm) in 1977 (Table 1.2). 
The minimal annual precipitation amount of 358 mm was reported in 1862 and 1863. The largest 
amount of daily precipitation occurs in summer during thunderstorms. In Kyiv, the greatest amount of 
precipitation was on 20 July 1902 (103 mm), in Kherson - 21 July 1956 (86 mm), and in Lutsk - 4 
August 1959 (114 mm) (Table 1.3), that is a monthly norm. Every year in Kyiv, there are 157 days on 
average with atmospheric precipitation amount above 0.1 mm. In the southern part of the basin, that 
amount is 20-40% greater, while in the northern part, it is by the same percentage lower (in Kherson - 
115 days). 

 

1.1.2 Topography 

The formation of the Dnipro basin relief is determined by the geological structure of the territory, 
tectonic activity of its separate parts, as well as exogenetic processes such as accumulative and 
erosive ones. 

In this regard, the Polissia Lowland is located in the south-west of the Dnipro basin. It is the main part 
of the Prypiat watershed. The relief of the Polissia Lowland is predominantly plain, but somewhere 
there are granite rocks and small loess islands (Slovechansk-Ovruch Ridge and Ozeriany Ridge). The 
absolute elevations reach mainly 150-200 m (Figure 1.3). Only within Ovruch Ridge, they are more 
than 300 m. The modern relief of Polissia Lowland consists of the river valleys, sandur, moraine-
sandur, and moraine valleys. In the separate areas, the moraine-hill and denudative relief of the 
primary (Precambrian) rocks, as well as karst and erosive formations, are spread. 

 

Figure 1.3. The Dnipro river relief 

 

In the North of the Polissia Lowland, there are the Volyn Upland and Podillia Upland. The Kremenets 
Mountains and Voroniaky, being of 400 m height, are located in the South-West of the Podillia Upland 
(Figure 1.3). Such rivers as the Styr and Goryn as well as several their tributaries head in these 
mountains. The Podillia Upland is cut by the river valleys and gully-arroyo web, it is also a water 
parting of the Dnipro basis.  
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To the North-West from the Podillia Upland, there is the Dnipro Upland where such rivers as Teteriv, 
Snyvoda, Gnylipiat, Guiva, and Rostavytsia are headed. Its heights are rising from the South to North-
East, from 270 m to 321 m (Figure 1.3). 

To the South-East from the Dnipro Upland within Dnipro-Donetsk Rift, there is Dnipro Lowland. Its 
elevations decline from 170 m in the South to 90 m in the northern part of the basin. In the western 
part of the Dnipro Lowland, there are well-developed fluvial (currently is flooded by Dnipro Reservoir) 
and up-fluvial Dnipro terraces. The eastern part represents a lowland which is split by gullies, arroyos, 
and asymmetric valleys of the Dnipro left tributaries. The Poltava Lowland is also located here with the 
heights of 176-202 m.  

The Dnipro Lowland, in the South-East, merges into the north-western sidehill of the Central Russian 
Upland with the heights of 200-230 m.  

In the North-East, the Dnipro Lowland borders with the Azov Upland with the highest hill-pint of 324 m.  

The Black Sea Lowland takes in the northern part of the Dnipro basin. It is gradually lowering from the 
South to North, from 100-120 m to almost the sea level (Figure 1.3).  

 

1.1.3 Geology 

The Dnipro basin (within the territory of Ukraine) takes in almost all the north-western outskirts of the 
East European Platform. Within the platform, there are following geological structures: the Ukrainian 
Crystalline Massif and its slopes, the Volyn-Podillia Platform, Galych-Volyn Cavity, the north-western 
slope of the Voronizh Crystalline Massif, the Dnipro-Donetsk Rift, the Black Sea Cavity, and the 
western outskirts of the Donetsk Ridge. 

In the central part of the basin, there is a positive structure, the Ukrainian Crystalline Massif. It is 
formed by complex Archean and Proterozoic subsurface rocks (the granites, gneisses, and 
labradorites) which crop out in the various areas in the southern, central, and northern parts of the 
basin, determining the formation of the tributaries watersheds, valleys, and sources.  

To the West from the Ukrainian Sheild within the Prypiat basin, the Volyn-Podillia Platform, Galych-
Volyn Cavity. The cavity is filled with great rock masses of the Paleozoic-Cainozoic sedimentary 
deposits, especially the Mezozoic chalk.  

To the South-West from the Ukrainian Shield within almost all left-bank tributaries of the Dnipro, 
including the Samara, the Dnipro-Donetsk Depression is located. It is filled with the Paleozoic-
Cainozoic sedimentary formations. Also, such formations as the diapiers, which are the rock salt 
domes, are spread within the cavity. In the south-eastern extreme part of the Dnipro basin, the Dnipro-
Donetsk Cavity borders with the offspurs of the Voronizh Crystalline Massif. To the North from the 
Ukrainian Sheild, almost alongside the Mykolaiv Oblast border, there are the north-western slope of 
the Ukrainian Crystalline Massif and the Black Sea Cavity. The crystalline basement of the shield is at 
a depth of 600-1500 m underground. The cavity is filled with the limestones, sandstones, and clays 
with a capacity up to 200 m (Figure 1.4). 

The upper part of the formations, which connects all structures located on the territory of the Dnipro 
basin, consists of the Quaternary Age rocks. Of these, there are the glaciofluviatile deposits (prevalent 
in the southern and, especially, the south-western parts of the territory) and the Aeolic-diluvial rocks 
(other regions). The ice-laid deposits (in the southern part), alluvial, alluvial-lacustrine, and lacustrine 
deposits (in the river valleys of the basin) are the other genetic types of rocks which compose the 
Quaternary Age surface. The deposits of the Quaternary Age are soil-forming (Figure 1.4).  
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Figure 1.4. Geological structure 

 

1.1.4. Soils  

The Dnipro basin is located within the two soil-bioclimatic zones of Europe: the boreal (semi-cold) with 
the Polissia and the sub-boreal (temperate) with the natural zones of the Forest-Steppe, Steppe, and 
Dry Steppe. 
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Each of these zones is characterized by zonal types of soils, formed under the influence of 
combinations of zonal factors of soil formation, as well as intrazonal formations (swamps) and azonal 
soil-flood landscapes and their soil-cenotic components. 

The sod-podzolic soils are zonal in the Polissia; they are formed on the water-glacial, moraine-zander 
plains, moraine ridges, and hills under mixed forests. The soil-forming rocks are water-glacial, 
moraine, partly loess, and alluvial deposits. On relative lower areas with a similar level of groundwater, 
gleyed rocks of sod-podzolic soils were formed. 

The soils of the Polissia have light (sandy, clay-sandy, sub-sandy, sandy-loam, etc.) granulometric 
composition which contributes to good water filtration. Given the prevalence of precipitation over 
evaporation, they formed a wash water regime. The sod-podzolic soils are characterized by the 
eluvial-illuvial profile. The presence of sealed loamy layers in the illiquid horizons reduces the filtration 
of water due to the swelling and crust formation. As a result, the permeability of light soils is less than 
that of well-structured chornozem, but their water-holding ability is rather low. 

Deep-podzolic soils have an acidic reaction, a low absorption capacity. The content of humus does not 
exceed 0.5-0.6%, the supply of nutrients, including nitrogen, is low. In order to obtain a stable yield, 
there is a need for the use of fertilizers that are easily washed out of the soil profile. 

On the uplands of carbonate maternal rocks, the soddy and sod-podzolic soils are formed, they are 
the most fertile and turf-carbonate soils in the Polissia. They have a poor alkaline environmental 
reaction and a higher content of humus and nutrients. The shallow soil profile, high rubble, and 
fracturing result in high permeability of sod-carbonate soils and, therefore, unstable water regime. 

The forest cover of the Forest-Steppe zone is represented by about 160 soil types of broad genetic 
and agronomic ranges. The loesses are the parent rock which led to the lithologic uniformity of the 
soils of the Forest-Steppe zone. The loesses completely cover interfluvial plateau and river terraces. 
On the floodplain and first floodplain terraces, the sandy deposits are spread. 

Despite the genetic nature, the watershed soils have a loamy granulometric composition. 

The gray forest soils are formed predominantly in the loesses and loessed loams of different 
granulometric composition - from light to heavy loam which are characterized by carbonativeness. In 
the Dnipro basin, they are distributed within the limits of the Cherkasy, the Poltava, the Sumy, the 
Chernihiv, the Kyiv, the Zhytomyr, the Khmelnytskyi, and the Rivne oblasts. Considering the degree of 
podzolic and humus composition, they are divided into three subtypes: clear gray, gray, and dark gray. 

The clear gray forest soils are the poorest on humus (0.8-1.0%) and are characterized by typical signs 
of the podzolic soils. Their profile is clearly differentiated according to the eluvial-illuvial type. 

The gray forest soils have a more weakened podzolic process but insufficient development of the 
sodic process does not contribute to the accumulation of humus, the content of which varies within 
1.5-3.0%. 

The content of humus in the upper humus-eluvial horizon of dark gray podzolized soils is 2.3-3.0% and 
decreases to 0.3-0.4% with depth. 

The granulometric composition of dark gray podzolized soils varies from sandy to clay. They have the 
highest filtration ability (the filtration coefficient ranges from 0.0003 to 0.0007 cm/s). The general 
porosity is generally 51-59%. This type of soils is the most vulnerable to erosion processes. 

The chornozem soils have high natural fertility, favorable water, air, and thermal regimes, and are well-
enriched with organic matter. 

The typical chornozem formed on carbonate loesses rocks under meadow-steppe vegetation. Within 
the Dnipro basin, they prevail in most greater parts of the Poltava, the Sumy, and the Kyiv oblasts and 
partly in the Cherkasy, the Vinnytsia, the and Khmelnytskyi oblasts. In the upper horizon H, the 
content of humus varies within 4.2-4.6% and with depth decreases to 1-2%. 

By the granulometric composition of the typical chornozem, they are medium- and heavy-loam and are 
characterized by an average filtration coefficient (0.00010-0.00035 cm/s). 

The podzolized chornozem soils have passed steppe and forest stages of soil formation and prevail 
mainly on the Dnipro right bank. In the upper arable layer, the humus content reaches 3-4%. The 
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podzolized chornozem soils are characterized by relatively good physical properties. Thus, in the 
upper humus horizon, the density of the composition is 1.02-1.22 g/cm3, and the solid phase density is 
2.64-2.70 g/cm3. In the natural state, the total porosity is at the level of 54-61%. 

The meadow-blacksoils are common in almost all Forest-Steppe subzones. They occupy the largest 
areas in the Ternopil, the Poltava, the Chernihiv, and the Donetsk oblasts. They formed under 
meadow-steppe vegetation under conditions of atmospheric and soil moisture. Among the meadow-
chornozem soils, there are surface- and deep-solonets as well as solonets-like types. These soils are 
differently enriched in humus - from 4.2% to 7.8%. They have a high degree of base saturation of 
87.0-93.5% which indicates a high buffering capacity of the soil. 

The water-physical properties reflect a good ecological-protective effect of the soil, the filtration 
coefficient is 0.00015-0.00040 cm/s. 

Within the Dnipro basin, the soils of the Steppe zone are distributed in the Donetsk, the 
Dnipropetrovsk, the Zaporizhzhia, the Kirovograd, the Kherson, and the Mykolaiv oblasts. 

The predominant soil-forming rocks in the steppe zone are the loesses that cover the watershed 
plateau and the ancient terraces of the river valleys. By the granulometric composition, the soils are 
heavy-loam, within the Black Sea lowlands - light-clay, on the valley roads - medium- and light-loam. 

The groundwater of the steppe zone has an increased mineralization and is characterized by sulfate 
and chloride-sulfate composition. Within the watershed plateau, they lie at a depth of 5-10 m and do 
not affect the soil-forming processes. In the hollows, the groundwaters lie 2-3 m down the surface and 
affect the properties of soils. 

According to the soil-climatic conditions, the Steppe is divided into two sub-zones: the northern and 
southern ones. 

In the northern part of the Steppe, the ordinary chornozems are the most common soils, which are 
also divided into subtypes: low-humus (50.3‰) and medium-humus (30.8‰). In addition to them, there 
are chornozems on sands, chornozems on dense non-carbonate rocks, and residual-solonets 
chornozems. In lowered relief elements, the sod-gley, meadow-chornozem, meadow, meadow-
swampy soils, as well as solonets are common. 

Within the Dnipro basin, the typical low-humus blacksoil are common in the Zaporizhzhia, the 
Dnipropetrovsk, the Donetsk, and the Kirovograd oblasts. They are found on the watershed divides, 
their slopes, and the loess rivers terraces. The ordinary chornozems were formed under various grass 
vegetation on the loesses and red-brown clays. In the upper horizons of the typical chornozems, the 
usual content of humus is 3.9-6.8%. Depending on the thickness of the humus horizon, chornozems 
are usually divided into deep (85-120 cm), mid-depth (65-85 cm), and shallow (45-65 cm). These soils 
have a heavy-loam (88.5%) granulometric composition and are mainly characterized by good water-
physical properties. 

In the southern part of the Steppe, the most common soils are the southern chornozems which are 
divided into following subtypes: the micellar-carbonate and solonets chornozems. Besides, there are 
chornozems on sands, chornozems on eluvium of non-carbonate dense rocks, residual-carbonates 
chornozems, as well as hydromorphic soils - the meadow-chornozem, meadow, sodic, etc. 

The southern chornozems are represented by three subtypes: modal, micellar-carbonate, and saline. 
Within the limits of the Dnipro basin, they prevail in the Kherson, the Zaporizhzhia, and the Mykolayiv 
oblasts and in the south of the Dnipropetrovsk oblast. 

Like the ordinary chornozem, they are formed under the feather-tipchak vegetation, mainly on the 
loesses and red-brown clays. A distinguishing feature of the southern chornozem is a small thickness 
of the humus horizon that is up to 50-60 cm. At a depth of 60-80 cm, there is a developed compacted 
layer of brownish color with the accumulation of carbonaceous calcium and magnesium salts in the 
form of white spots. 

In general, the southern chornozems is characterized by good physical and chemical properties. The 
content of humus in low-humus types is 3.7-3.9%, in the medium-humus - more than 4.0%. The 
granulometric composition of the southern chornozems is as follows: heavy-loam and light-clay - 
86.1%; medium-loam - 10,4%; light-loam - 1.8% and sandy-loam - 1.7% of the agricultural lands area. 
Among the southern chornozems, the eroded types make up 30.7%. 
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The water-physical properties of the southern chornozems are characterized by the following features: 
the bulk density is 1.19-1.38 g/cm3, the solid phase density is 2.62-2.71 g/cm3, the total porosity is 54-
55%, and the porosity of aeration with the lowest water content (LWC) - 24-29%. 

In the Donetsk and the Zaporizhzhia oblasts, the chornozems on dense clay are spread that are 
formed under the influence of the sodic process. They lie in small areas on the slopes of beams, in the 
places where the red-brown and ridge clays of the Upper Pliocene age reach the surface. 

Unlike the ordinary chornozems, the chornozems on dense clay have the darker color, granular and 
granular-nutty structure, and a shortened overall profile: H+Hрк equals 55-65 cm. 

The peculiarity of the solonets chornozems on dense clay is heavy-clay and clay granulometric 
composition with a high content of silt (35-55%) and physical clay (75-85%). The bulk density 
throughout the profile is large: in the arable layer - 1,2-1,3 g/cm3 and with an increase down the profile 
- 1,4-1,7 g/cm3. 

The soils of the Steppe zone within the Dnipro basin have the lowest values of the filtration coefficient 
which varies within the range of 0.00020-0.00050 cm/s. 

The steppe zone is characterized by the intense dust storms. The degree of soil erosion in the 
southern steppe varies within 1-10%, in the northern steppe this index increases to 30-40%, and in the 
Zaporizhzhia oblast, it reaches 70-80%. 

In the river valleys within the Polissia and the Western Forest-Steppe, the intrazonal soils of the 
hydromorphic type have been formed. They are confined to the river floodplains and glacial valleys 
marshy and peaty soils, which have been formed under stagnant ground or surface waterlogging and 
have signs of strong gleying of the entire soil profile. Water stagnation under the conditions of the non-
drained plains and lowlands leads to a slowing down of the decomposition of dead remains of marsh 
vegetation and contributes to their accumulation in the form of peat. 

The meadow-gley, meadow-marsh, marsh, and mud-marsh mineral soils of the various granulometric 
composition are common in the floodplains and upper floodplain river terraces, within the broad arrays, 
old riverbeds, and near-terrace lowlands of the Forest-Steppe. 

The soils of the hydromorphic type also include alluvial (floodplain) soils, which have been formed 
under special humidification conditions within the current floodplain terraces of river valleys in all soil-
climatic zones. Their formation is conditioned by two specific processes - flood and alluvial. In the 
near-mouth floodplain, the alluvial sodic soils are formed, gaining here a predominantly sand 
granulometric composition and layering. The zonal influences on these azonal soils and the intensity 
of flushing with atmospheric waters cause the formation of the acid soils in Polissia, in the Forest-
Steppe - the saturated and carbonate soils, and in the Steppe - the saline soils. 

The alluvial meadow soils are formed in the central floodplain under atmospheric-ground water supply 
during the low water. The alluvial marsh soils are confined to the near-terrace, rooted, and oxbow 
waterlogged lowlands in the floodplain. The alluvial meadow soils occupy an intermediate position 
between meadow and marsh soils. 

In the Forest-Steppe and Steppe, with the changes in the type of moisture and water regime of the 
soils, when the evaporation starts exceeding the amount of precipitation, the ideal conditions are 
created for the accumulation of readily soluble salts. This leads to the formation of the soils of the 
holomorphic type: the zonal saline soils and hygromorphic saline soils; the solonets and saline soils 
formed in the river floodplains and in their low terraces (the meadow, meadow-swamp, swamp, and 
meadow-chornozem solonets soils), as well as the solod and soloded soils formed in the meso- and 
microcavities.  

 

1.1.5. Vegetation, land cover 

There are several features which characterize the flora of the Dnipro basin, they depend on the 
physical-geographical particularities of the territory. From the North to South, the basin is covered by 
the temperate deciduous forest, forest-steppe, and steppe natural zones. 



 

18 EUWI+ for Eastern Partnership Countries - 19.02.2019 

The temperate deciduous forest zone within the basin includes the Central European Province of the 
deciduous forests and the Eastern European (Sarmatia) Province of the mixed coniferous-broad-
leaved forests and deciduous forests.  

The Central European Province is divided into the Northern Polish Western Podillia Subprovince of the 
deciduous forests, meadows, meadow steppes, and eutrophic swamps.Within this subprovince (the 
head reaches of the Prypiat right-bank tributaries), there are: 

● The Opillia-Kremenchuk District of the beech, hornbeam-oak forests, real and stepped 
meadows, and meadow steppes; 

● The Malopolissia District of the hornbeam-oak, pine forests, flood meadows, and eutrophic 
swamps; 

● The Lubny-Volyn District of the hornbeam-oak, oak forests, and stepped meadows. 

The Eastern European (Sarmatia) Province includes the Polissia Subprovince of the mixed coniferous-
broad-leaved forest and the Central Russian Subprovince of deciduous forests.  

Within the Polissia Subprovince, there are the following districts:  

● The Western Polissia District of the oak-pine, pine, hornbeam-oak forests, flood meadows, 
and eutrophic swamps; 

● The Upper Pripiat District of the pine, alder, fir forests, flood meadows, and oligo-, meso-, and 
eutrophic swamps;  

● The Central Polissia District of the hornbeam-oak, oak, oak-pine forests, flood meadows, and 
eutrophic swamps; 

● The Kuiv Right-Bank District of the hornbeam-oak, oak-pine forests, flood meadows, and 
eutrophic swamps; 

● The Left-Bank Polissia District of the oak-pine, oak, pine forests, flood meadows, and 
eutrophic swamps;  

● The Nerusso-Desna District of the oak-pine, pine, linden-oak forests, flood meadows, and 
meso- and eutrophic swamps.  

The Central Russian Province includes the Seim District of linden-oak, maple-linden-oak, and oak 
forests, meadows, and eutrophic swamps.  

The Eastern European Forest-Steppe Province of the oak forests, stepped meadows, and meadow 
steppes is located within the forest-steppe zone of the Dnipro basin. It is divided into the Ukrainian 
Forest-Steppe Province and the Central Russian Forest-Steppe Province.  

Within the Ukrainian Forest-Steppe Province, there are the following districts: 

● The Southern Podillia District of the hornbeam-oak and oak forests, stepped meadows, and 
meadow steppes; 

● The Southern Right-Bank Dnipro District of the hornbeam-oak and oak forests, stepped 
meadows, and meadow steppes; 

● The Central Right-Bank Dnipro District of the hornbeam-oak and oak forests and meadow 
steppes; 

● The Left-Bank Dnipro District of the linden-oak, hornbeam-oak, and pine forests, meadows, 
and halophylic and boggy vegetation;  

● The Southern Left-Bank District of the linden-oak forests and stepped meadows;  
● The Poltava District of the linden-oak, pine, and oak-pine forests, stepped meadows, meadow 

steppes, and eutrophic swamps;  
● The Northern Right-Bank Dnipro District of the oak forests and meadow steppes.  

Within the Central Russian Province, there are the following districts: 

● The Sumy District of the maple-linden-oak and oak forests and meadow steppes; 
● The Kharkiv District of the oak and linden-oak forests and meadow steppes.  

In the Dnipro basin within the steppe natural zone, there is the Pontych Steppe Province, including the 
Black Sea Azov Steppe Subprovince.  

Within the Black Sea Azov Steppe Subprovince, there are the following districts:  
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● The Bug-Dnipro (Kryvorizka) District of the mixed herb-cereals steppes, ravine forests, and 
the vegetation of the granite cleavages; 

● The Samara Left-Bank District of the mixed herb-cereals steppes, ravine forests, and salted 
meadows;  

● The Bug-Ingulets District of the cereals steppes, edibles meadows, and vegetation of the 
limestone cleavages; 

● The Down Dnipro District of the sand steppes, sands, and floodlands;  
● The Dnipro-Azov District of the cereals and wormwood-cereals steppes and edibles meadows.  

It is worth pointing that two main tributaries of the Dnipro are passes in the temperate deciduous forest 
zone. They are the right-back Prypiat (about 70% of the zone) and the left-bank Desna. At the same 
time, the left-bank tributaries, taking in the major part of the zones’ area, play the greatest role in the 
forest-steppe and steppe zones.  

The natural vegetation has undergone significant changes because of human economic activities. The 
steppe vast expanses are almost fully plowed and used in agriculture. The large areas are deforested 
and replaced by the farmlands.  

It is reported a high level of the plowed-up lands in the Dnipro basin. While the average plowing level 
across Ukraine is 57.5%, the forest-steppe is 70% plowed. The lands in the basins of the small rivers 
are 20-30% plowed, and these lands are often plowed by the river line.  

The forest cover percent in the Polissia withing the Dnipro basin is 29-33%, while the Forest-Steppe - 
14.5%, and Steppe - 3-5%.  

Land cover map of the Dnipro River Basin is an extract from the GlobCover 2009 land cover map, 
covering Europe (Figure 1.5). The GlobCover 2009 land cover map is derived by an automatic and 
regionally-tuned classification of a time series of global MERIS (MEdium Resolution Imaging 
Spectrometer) FR mosaics for the year 2009. The Global Land Cover Map includes land cover classes 
defined with the United Nations (UN) Land Cover Classification System (LCCS). 

 

Figure 1.5. Land Cover 
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1.1.6. Outstanding aquatic ecosystems & wetlands, reserves & parks, Emerald network 

Withing the Dnipro basin, there are 197 environmentally protected sites. Of these, there are 20 
national natural (Figure 1.6) and regional landscape parks, 110 partial reserves of nationwide and 
local significance, 22 natural monuments, 9 water-swamp lands, etc. (Annex 2, Table 1) (Figure 1.7).  

 

Figure 1.6 Cheme of National parks locations in Dnipro Basin 

 

Figure 1.7. Natural protected areas 
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The following wetlands of the international significance in the Dnipro basin are officially admitted by 
the Ramsar Convention: the Kremenchuk Floodland, Cheremsyke Bog, the Dniprovsko-Orilskyi 
Floodplain, the Polissia Swamps, the Desna floodplain, the Perebrody Wetland, the Stohid floodplain, 
the Prypiat floodplain, and the Dnipro delta. Also there are 16 potential wetlands in Dnipro Basin 
(Figure 1.8). Detailed information is presented in Annex 2, Table 2. 

In the Dnipro basin, there are 114 out of 271 sites across the country (42.1%) which are listed in the 
Emerald network (Annex 2, Table 3). All sites included to the Emerald network are represented in 
Figure 1.9. 

 
№ 

Wetlands of international importance (officially 
recognized by Ramsar Convention) 

№ Perspective wetlands 

1 Кременчуцькі плавні 1 Верхів’я Каховського водосховища 

2 Черемське болото 2 Біленько-розумовські плавні 

3 Дніпровсько-Орільська заплава 3 Сульська затока 

4 Поліські болота 4 Озеро Турське 

5 Заплава Десни 5 Біле озеро та болото Коза-Березина 

6 Болотний масив Переброди 6 Болотний масив Сомине 

7 Заплава річки Стохід 7 Болотний масив Сира Погоня 

8 Заплава річки Прип’ять 8 Дідове озеро та урочище Плотниця 

9 Дельта Дніпра 9 Північно-східна частина Київського водосховища 

  10 Заплава Десни між м. Остер та с. Смолин 

  11 Ділянка Дніпра між Києвом та Українкою 

  12 Верхів’я Кременчуцького водосховища 

  13 Заплава Сули 

  14 Вакалівське 

  15 Ворожб’янський 

  16 Ворсклянське 
 

 

Figure 1.8. The wetlands list of the international importance

http://wetlands.biomon.org/?p=241
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Figure 1.9. Emerald network in Dnipro River Basin (Annex 2 Table 3) 
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1.2. WATER RESOURCES 

 

1.2.1. Hydrographic network 

River network. Within the Dnipro basin District (M5.1), there are 5 sub-basins (Annex Map 4): 

1. The Upper Dnipro Sub-basin which has 1 water manangement unit; 
2. The Middle Dnipro Sub-basin which has 22 water manangement units; 
3. The Lower Dnipro Sub-basin which has 15 water manangement units; 
4. The Prypiat Sub-basin which has 13 water manangement units; 
5. The Desna Sub-basin which has 7 water manangement units. 

The total number of the rivers in the Dnipro basin within Ukraine is 15,424 that equals 78,632 km 
(24.4% of nationwide). Of these, there are 604 small rivers which are more than 10 km long (their total 
length equals 9,300 km), 615 middle-size rivers (20,000 km), 66 big rivers (8,500 km), and 14 very 
large rivers (7,300 km) (Figure 2.1). The number of the very small rivers which are less than 10 km 
long is 14,081, that is more than 90% of the Dnipro river network). Their total length equals 23,300 km. 
The largest tributaries are the right-bank Prypiat and the left-bank Desna (Annex 3, Table 1). 

By watershed area, the small and middle-size rivers occupy 47% of the territory, the big rivers - 5%, 
and the very large - 1% (Figure 2.1). 

 

  

Figure 2.1. The total number and length of rivers (a) and river distribution by area in the Dnipro basin 

(b), according to WFD 

 
Considering hydrographical distribution, the Ukrainian part of the Dnipro basin can be divided into the 
following areas: 

1. The right bank of the Prypiat, where its biggest tributaries head on the Volyn-Podillia  Upland 
and Dnipro Upland; 

2. The left bank of the Dnipro, where the rivers flow from the Central Russian Upland and its 
spurs down to the Dnipro Lowland; 

3. The right bank of the Dnipro, where the tributaries head on the Dnipro Upland; 
4. The Lower Dnipro, where the rivers flow from the Donetsk Ridge and the Azov Upland down.  

Among others, the Styr, the Goryn with its Slutch, the Ubort, the Uzh, the Teteriv, and the Irpin rivers 
are the most significant ones by hydraulicity, watershed area, and length on the Prypiat right bank and 
the Prypiat-Pos interfluve. The Desna with its Seim and Snov, the Pos, the Sula with its Udai, the Psel 
with its Khorol, the Vorskla, the Oril, and the Samara with its Vovch and Ingulets are the largest rivers 
of the Middle and Lower Dnipro. 

In the southern part of the Dnipro basin (above Kyiv), there is the greatest density of the river network. 
It takes in the area of the mixed coniferous forest zone, where there is 0.5 km of rivers per 1 km

2
 

(within the Volyn-Podillia Upland). In the middle part of the basin, the density is much less (up to 0.2 
km/m

2
), and only so much in the Dnipro lewer reach, in the dry steppe zone (below 0.1 km/m

2
) (the 
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interfluves of the Dnipro-Ingulets and Dnipro-Molochna). The biggest drainless region (about 11,000 
km

2
) is located between the Dnipro and the Syvash.  

Lakes. There are many lakes within the Dnipro basin, but they are small. Most of them are flood-plain 
lakes. In the Dnipro source, there is the greatest number of lakes (for example, the Bezmen and Bile 
lakes); however, they are classified as shallow. Additionally, there are drift and karst lakes in the basin. 
Within the Dnipro basin, the greatest number of large lakes is in the Volyn Oblast. Of these, the Lubiaz 
has 5.19 km

2
 of the water surface area. The Nobel (4.99 km

2
) and the Bile (4.53 km

2
) lakes are the 

large ones in the Rivne Oblast. On the left-bank part of the Dnipro basin, it is worth pointing the Supii 
lake, which, in fact, is the reservoir. It is used for fish breeding and recreation.  

On the basin territory, there is a group of predominantly karst lakes, that is the Turiisko-Ozepianski 
lakes. The western (Turiisk) group consists of 15 lakes of 0.87 km

2
 total area. They are located 

alongside the Turia river right bank (the Prypiat basin). Of these, the Velyke (0.19 km
2
), the Turiiske 

(0.14 km
2
), the Kustychi (0.12 km

2
), the Perkovychi, the Tagachyn, the Rude, and the Selyshche are 

the largest. The eastern (Ozerian) group includes 13 lakes of 0.99 km
2 

total area. They take in the 
interfluve of the Turia and the Stohid, as well as in the head of the Vorony (the right tributary of the 
Turia). The Perevirske (0.15 km

2
), the Ozepianske (0.14 km

2
), the Bolotne (0.14 km

2
), the Pisochne 

(0.12 km
2
), the Gnialbishche, the Peresika, the Berezhne, and the Pogorile are the largest lakes in this 

area. 

The list of the lakes in the Dnipro basin with the water-surface area more than 0.5 km
2
 is presented in 

Table 2, Annex 3.  

Swamps. The largest wetlands in the Dnipro basin are in the Volyn and Rivne Oblasts. The Kreminne 
is the biggest wetland of Ukraine (more than 300 km

2
), it is located in the South of Rivne Oblast. There 

are both highland and lowland swamps here. Besides, the Perebory wetland (130 km
2
) is located in 

the Rivne Oblast as well.  

Artificial reservoirs. Nowadays, the Dnipro river is a cascade of 6 reservoirs: the Kyiv Reservoir, the 
Kaniv Reservoir, the Kremenchuk Reservoir, the Kamiansk Reservoir, the Dnipro Reservoir, and the 
Kahovka Reservoir. The total area of the water-surface cascade equals 6,888 km

2
 and total water 

volume of 43.71 km
3
. 

The Kyiv Reservoir is located within the Kyiv and Chernigiv Oblasts of Ukraine and is the upper one 
in the cascade. The design head is 12 m. The total water volume under NWL is 3.73 km

3
, and the 

water-surface area is 922 km
3
. The axial length of the reservoir is 110 km, the maximal width is up to 

12.o km, the average width - 8.4 km. The average depth of reservoir under NWL is 4.0 m, the 
maximum - 14.5 m. The water level fluctuation in the reservoir during the year reaches 1.5 m. Water 
salination is 135-365 mg/dm

3
. The reservoir performs the seasonal run-off control.  

The Prypiat, the Teteriv, and the Irpin rivers run into the reservoir.  

The Kyiv Reservoir is used for shipping, water supply, fish breeding, and recreational purposes. It is 
also used as a lower reservoir of the Kyiv PHES, which is located on the Dnipro right bank 3 km higher 
of Kyiv HPP dam.  

The Kaniv Reservoir is located in the Kyiv and Cherkasy Oblasts. It is the second reservoir 
downstream the Dnipro. The banked-up water level from Kaniv HPP extends to the gauge of Kyiv 
HPP. The design head is 11 m. The total water volume under NWL is 2.50 km

3
, and the water-surface 

area is 582 km
3
. The axial length of the reservoir is 123 km, the maximal width is up to 8.0 km, the 

average width - 5.5 km. The average depth of reservoir under NWL is 3.9 m, the maximum - 21.0 m. 
The waterfront length is 16.7 km. Water salination is 240-360 mg/dm

3
. The reservoir performs the daily 

run-off control.  

The Kaniv Reservoir is used for shipping, industrial and public water supply, fishing, and irrigation.  

The Desna is the Dnipro largest tributary which runs into the Kaniv Reservoir. The left tributary Trubizh 
and the right one Stugna are the other smaller rivers.  

The Kremenchuk Reservoir is located within the Cherkasy, Poltava, and Kirovogradska Oblasts. It is 
the third reservoir in the Dnipro cascade and has been primarily constructed as a dam of the 
Kremenshuk HES.  

The Kreenchuk Reservoir has the biggest available capacity out of the rest reservoirs of the cascade, 
it is 8.97 km

3
 (the full water volume under NWL is 13.52 km

3
). Thanks to this feature, the reservoir is 
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the main regulator of the Dnipro run-off. It performs the annual run-off control. The total water-surface 
area under NWL is 2,252 km

2
. The axial lenght of the reservoir is 149 km, the maximal width is up to 

28.0 km, the average width - 15.1 km. The legislation of shoreline is 800 km. The average depth of the 
reservoir under NWL is 6.0 m; the maximum - 21.0 m. The waterfront length is 12.4 km. The designed 
head is14.2 m. Water salination is 225-298 mg/dm

3
. 

The reservoir is used for shipping, water supply, irrigation, and recreation. The Kremenchuk Reservoir 
has a great fish capacity.  

The right-bank Ros, Vilshanka, and Tiasmyn and the left-bank Supii and Sula are the largest Dnipro 
tributaries which run into the reservoir.  

The Kamiansk Reservoir is partially located in the Kirovogradska, Poltava, and Dnipropertovska 
Oblasts. It is the fourth in the Dnipro cascade. The waterfront length, together with the Orilsk dam 
which is its projection, is 36.5 km. The design head is 10.5 km.  

The full water volume under NWL is 2.46 km
3
, the water-surface area is 567 km

3
. The axial length of 

the reservoir is 114 km, the maximal width is up to 8.0 km, the average width - 5.1 km. The average 
reservoir depth under NWL is 4.3 m; maximal - 16.0 m. Water salination is 180-380 mg/dm

3
. 

The reservoir performs the daily and weekly fun-off control. It operates covering the peak part of the 
daily load schedule in the power system. 

The Psel and the Vorskla are the largest Dnipro tributaries which run into the Kamiansk Reservoir.  

The Dnipro Reservoir is located on the territory of the Zaporizhzhia and Dnipropetrovsk Oblasts. The 
water-surface area under NWL is 410 km

2
, the maximal width - 7.0 km, the average width - 3.2 km. 

The maximum depth is 53 m. The reservoir performs the daily and weekly run-off control. The 
reservoir axial length is 129 km. The waterfront length is 1.3 km. The design head is 34.3 m. Water 
salination is 190-387 mg/dm

3
. 

The Oril and the Samara are the largest tributaries which run into the Dnipro Reservoir.  

The Kahovka Reservoir is located within the Dnipropetrovsk, Zaporizhzhia, and Kherson Oblasts of 
Ukraine. It is created by the Kahovka HPP dam.  

The reservoir full water volume is 18.18 km
3
, the available capacity is 6.78 km

3
. The water-surface 

area is 2,155 km
2
. The reservoir axial length is 230 km, the maximal width - 25.0 km, the average 

width - 9.3 km. The average depth under NWL is 8.5 m; maximum - 24.0 m. The design head is 16.5 
m. Water salination is 253-433 mg/dm

3
. The reservoir performs an annual run-off control.  

It is used for shipping, irritation, water supply, fishing, and recreation. Several big canals are headed in 
the reservoir, they are the North Crimean Canal, the Kahovka Canal, and the Dnipro-Kryvyi Rih Canal. 

Principles of the reservoir cascade regulation. The reservoirs of the Dnipro cascade are the large 
artificial reservoirs constructed in the 30-70 of the XX

e
 century for providing conditions of the complex 

use of the water and related resources (energy, mineral resources, bioresources, etc.). Operation of 
the Dnipro cascade reservoirs provides three important patterns:  

● Maintaining optimal operational mode; 
● Ensuring existence condition; 
● Minimizing the consequences of reservoir construction. 

The operational mode should provide the main needs of water consumers such as a need for hydro 
energy, public and industrial water consumption, agricultural water supply and irritation, shipping, fish 
farming, and recreation. Facilitating these needs should not drastically worsen the ecological 
conditions of the Dnipro. Also, the operation of the hydroelectric complexes should not threaten their 
security.  

The second pattern of the Dnipro reservoirs operation is to ensure the reliability of hydraulic structures, 
including maintenance of the working condition of stanches, locks, dams, etc. 

The third pattern is the minimization of the constructional consequences. It is provided by the Dnipro 
Basin Department of water resources regulation of the State Water Agency of Ukraine. The main 
directions of the basin regulation are:  

● monitoring of water quality and hydrogeological and engineering geological conditions; 
● protection of the reservoirs surrounding area from underflooding and overflooding; 
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● protection of the banks from the motion of sediments and preservation of the economic 
objects; 

● environmental protection in the field of water use and on the territories of the water fund.  

The regulation of economic activity in reservoirs is carried out on the basis of the "Rules of operation 
of the Dnipro cascade reservoirs", hereinafter the “Rules of operation", approved in 2002. The "Rules 
of operation" takes into account the priority and features of water use in each industry, namely: 

● the public economy has a great social significance in providing the population with quality 
drinking water and in drainage for settlements; 

● the industry is the most water-intensive branch of the economy, but besides fresh water, it 
uses 80% of water for production purposes in recyclable systems; 

● Hydropower aims to generate the largest amount of electricity with the maximum for the 
United Energy System of Ukraine usage of the installed capacity of the HPPs. The Dnipro 
cascade HPPs serve as a highly maneuverable capacity reserve and enhance the reliability of 
the energy supply of consumers; 

● agriculture is the second largest field by water consumption, but irreversible water use 
accounts for more than 70% of total water consumption. The main consumer of water is 
irrigation; 

● transport water use of the Dnipro cascade reservoirs provides for the use of its water 
resources to meet the transport needs of the economy and population of Ukraine; 

● fish farming is an important branch that uses biological resources of the Dnipro reservoirs, as 
well as measures for their protection and reproduction. State and development of fish farming 
within the reservoirs are largely determined by the regime of their operation. 

During the construction of cascade reservoirs, more than 130,000 ha of shallow waters were formed 
(areas with a depth of up to 2 m at NWL). In the Kyiv Reservoir, the shallow waters make up 34% of 
the total water body area, in the Kaniv Reservoir - 24%, in the Kremenchuk Reservoir - 18%. In recent 
decades, strong ecosystems have emerged in these areas, due to their large areas and their difficult 
accessibility, They are inhabited by many species semi-aquatic and aquatic animals, nesting or 
temporary bird stay, valuable plots for spawning and fish feeding. According to the Ramsar 
Convention, these are typical wetlands that have significant value as centers for the restoration of 
water biodiversity and semi-aquatic flora and fauna, as well as the territory at the expense of which the 
expansion of the natural reserve fund of the country becomes possible. 

The basic principles of management of the Dnipro reservoirs water resources use are as follows: 

● a combination of centralized bases in the water use management at the state and sectoral 
levels with the development of self-government of structural organizations of territorial-
administrative and production-operation units; 

● ensuring the integrated use of water resources, reproduction of volumes and quality of water, 
and supplying it to water users; 

● creating conditions for protection as well as the natural and artificial reproduction of biological 
resources of the reservoirs. 

The main principle of management is the sound and environmentally balanced use of water. The 
"Rules of operation" take into account the principles of maintaining the stability and inviolability of 
ecosystems, creating conditions for increasing the biodiversity of natural complexes of reservoirs and 
surrounding territories. To succeed at this, they must ensure an operating regime that is as close to 
natural as possible, namely: 

● reproduction of the peaks of spring high water - early spring breakage of the level for the 
powerful washing of floodplain areas of the upper parts of the reservoirs to prevent their 
waterlogging and provide conditions for the removal of surplus organics; 

● the maximum decrease in the fluctuation amplitude in the spring and early summer, when the 
spawning of the fish occurs; 

● the maximum reduction of the fluctuation amplitude in the winter period to prevent the death of 
wintering species of flora and fauna; 

● introduction of a guard regime in the localization areas of rare and relict species of water and 
semi-aquatic organisms. 

According to the "Rules …," the operation of reservoirs in the autumn-winter period (October-
February) is determined primarily by the needs of the hydropower industry. At this time, the three 
largest reservoirs (the Kyiv, the Kremenchuk and, partially, the Kahovka ones) are gradually being 
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emptied to the pre-flood marks. The smaller reservoirs (the Kaniv, the Kamianets, and the Dnipro 
ones) are kept at the marks close to the normal water level (NWL). 

In spring, the operation mode of reservoirs is determined taking into account the water content 
forecast of the Ukrainian Hydrometeorological Center. If the high water is expected to be insignificant 
in volume and costs, the main attention is paid to filling the reservoirs to the NWL. In the years of 
considerable floods, the main focus is on reducing the maximum costs that threaten flooding. Under 
such conditions, reservoirs operate more than usual. 

In the summer, the filling of reservoirs should meet the needs of water users, in particular, the 

conditions for water drainage to the large canals. At the same time, the shipping conditions should be 

ensured. Consequently, there is no often summer operation of reservoirs. In addition, minimum 

environmental costs should be maintained at the lower canal pounds of the hydroelectric complexes 

(see Chapter 1.3.6). 

There are many waterworks facilities in the Dnipro and its tributaries. Except for the reservoirs 

cascade, they include canals and water pipelines. 

Canals transporting water at long distances 

The Dnipro-Donbas Canal is for industrial and public water supply in Donbas and the Kharkiv 
industrial Oblast. The other spheres of use include irritation and environmental improvement. Start of 
use - June 1982. The canal is 262.2 km long. Conditionally, the canal can be divided into 3 sections: 
the lifting (193.5 km), water-parting transitioning (10.5 km), and drifting (58 km) ones. On the first 
stage, water is lifted 63 m high by 12 pumping stations. The second section represents several tunnels 
ending with the overflow bank to the Krasnopavlivka Reservoir. The last section includes the reservoir 
and canal to the Siverskyi Donets (Annex 3, Table 3). The canal transports water to other river basins 
(Don river basin).  

The Dnipro-Donbas Canal works with a break for the winter period; at the same time, it is never empty. 
Recently, there is a water feed reduction. It is caused by water quality deterioration in the 
Krasnopavlivka Reservoir as its water exchange is also reduced. All along the canal, it is patroling to 
minimize water pollution.  

The Main Kahovka Principal Canal (MKPC) is for agricultural lands irrigation, water supply to the 
rural settlements, and watering the agricultural lands of the dry areas of Tavria steppes within the 
Kherson and Zaporizhzhia Oblasts. The canal is headed in the Kahovka Reservoir. Water is delivered 
to the reception basin by the pumping station with a capacity of 530 m

3
/s to the height of 24.3 m 

nearby Kahovka HPP, and then by the drift to the water consumers. The total length of the canal is 
129.92 km. The MKPC is filled with the water throughout the year. The principal canals of the Azov, 
Sirogorsk, Genichesk, Kalanchatsk, and Perekopsk irrigation systems are headed in the Main 
Kahovka Principal Canal (Annex 3, Table 3). The canal transports water to other river basins 
(Pryazovia rivers basins). 

The North Crimean Canal (NCC). The length is 400.5 km. Canal was built to transfer the regulated 
Dnipro River flow to the southern regions of Ukraine. The canal consists of two open sections and one 
pumped section. The main watershed is on the Kahovka Reservoir (Annex 3 Table 3).The canal has a 
seasonal operating mode. The flooding starts in the middle of March. The greatest expenses are at the 
end of May-June. The water feed ends in early November. Starting from 2014, the North-Crimean 
Canal provides water for agricultural producers exclusively of Kherson Oblast serving for the 6 water 
management boards (Khahovsyke, Kalanchatsyke, Tsyuryupinsyke, Skadovsyke, Prymorsyke, and 
Chaplynsyke) and for almost 90 farms which use water directly from the North-Crimean Canal and 
Perekopsykyi Canal. 

The Dnipro-Kryvyi Rih Canal is constructed for water supply in the Kryvyi Rih industrial region and 
irritation of the nearby agricultural lands. Water in the canal is from Marianska Bay of the Kahovka 
Reservoir. It runs to the off-channel Northern basin (volume of 57.3 million m

3
) and further by the open 

canal goes to the Kresivske Reservoir of the Saksagan river and to the Kryvorizka pipeline system 
(Annex 3, Table 3). 

The total length of the canal route is 41.3 km. Water is delivered to the height of 83.6 m by the means 
of 3 pumping stations with the maximal capacity of 44 m

3
/s, 52 m

3
/s, and 33 m

3
/s respectively. The 
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canal has an offshoot to the Kryvorizka HPP. To prevent flooding the nearby territories, the subsurface 
drainage system is built alongside the open canal.  

The Dnipro-Ingulets Canal is to provide water supply the Kirovograd and Kryvorizhzhia industrial 
Oblast and the agricultural lands of the Kirovograd and Dnipropetrovsk Oblasts, as well as recovery of 
the Ingulets river. The canal is headed in the Oblomeevskyi arm of the Tsybulska Bay of the 
Kremenchuk Reservoir. From here, water is delivered to the Iskrivske Reservoir on the Ingulets river. 
The total length of the canal route is 40 km. There are 2 pumping stations along the length of the 
canal. In the canal section which delivers water through water parting, there are 2 lines of the tunnel of 
2,170 m each (Annex 3 Table 3). For now, only a half of the canal is built, and the further construction 
is closed. Over the last years, the canal is used very limitedly.  

Water pipe-lines 

Water pipe-lines are important water-conducting objects in the Dnipro basin; they are used for inter-
basin overflow. There are about 10 water pipe-lines. The Krasnopavlivske Reservoir - Kharkiv, the 
Dnipro river - Kirovograd, the Ros river (Bila Tserkva) - Uman are the largest ones (Annex 3 Table 3). 
Also, it is worth pointing the following water pipe-lines:  

● The water pipe-line from the Slutch river to Khmelnytskyi - the water intake area is near 
Chernelivka 406 km away from the river mouth. The water supply volume is about 20 million 
m

3
 per year.  

● The water pipe-line from the Ros river to Uman - water intake is performed from the 
Verhniobilotserkivske Reservoir. The water supply volume is 3 million m

3
 per year. 

● The Dnipro-Mykolaiv water pipe-line is headed in the Dnipro Reservoir in the North of 
Voronove. It is pointing to Pavlograd and further to Petropavlvka. The pipe-line length is 173.6 
km. The water supply volume in 2009 was 17.2 million m

3
 per year. 

Land melioration (drainage and irrigation) is widely spread within the Dnipro basin. Among the biggest 
drainage systems are the Upper Prypiat, the Irpin, the Oster, and the Trubizh ones, as well as the 
drainage-and-irrigation system “Smolianka.” The Frunzel, the South Rogachun, and the Ingulets are 
the biggest irrigation systems within the Dnipro basin. 

The Dnipro river basin contains the greatest number of reservoirs in Ukraine (45.5%). There are 498 
reservoirs within the basin (excluding the Dnipro cascade) which take in 75,062 ha. Of these, the 
greatest number of reservoirs are in the Kharkiv, Dnipropetrovsk, and Poltava Oblasts - 185, 101, and 
69 respectively (Annex 3 Table 4). 

About 16% of the reservoirs are in inventory of the water agencies (as of 1/1/2014). More than 41% of 
reservoirs are rented out to the local government agencies and municipal governments (Annex 3 
Table 4). 

As of 1/1/2014, the total number of the ponds is 24,043, the total area of 153,278 ha, and total volume 
of 2,087.4 million m

3
. The ponds are chaotically allocated within the basin territory. Their greatest 

number is in the Dnipropetrovsk, the Kyiv, and the Poltava Oblasts - 3,292, 2,931, and 2,688 ponds 
respectively (Annex 3 Table 5). 

In inventory of the water agencies, there are 143 ponds or only 0.59% of their total number within the 
Dnipro basin. 7,735 ponds or about 32% of their total number within the basin are rented out to the 
local government agencies and municipal governments (as of 1/1/2014) (Annex 3 Table 5). 

 

1.2.2. Surface water resources 

The Dnipro river runoff within Ukraine. 

Hydrological network in Dnipro basin includes 94 gauging stations where observations on water 
discharges are conducted (Annex 3, Table 6, Annex Map 4). 

The Dnipro river runoff within Ukraine.  

An average multi-year natural Dnipro runoff is: 

- 593 m
3
/s - the Nedachychi gauging station (h/p) (runoff area (F) - 103,000 km

2
), entrance 

range to the Ukrainian territory. The last downstream post which is a natural (unregulated) 
Dnipro runoff. 
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- 1,391 m
3
/s - the Kyiv h/p (F=328,000 km

2
), it is located below the last large tributary - the 

Desna. 
- 1,672 m

3
/s - the Lotsmanska Kamianka h/p (Dnipro) (F=434,000 km

2
). 

- 1,690 m
3
/s - the Dnipro mouth (F=504,000 km

2
).  

The average multi-year river runoff variation coefficient by river length is slightly shifting (from 0.23 - 
the Nedanchyci h/p to 0.25 - the Lotsmanska Kamianka h/p). Over the monitoring period, 1970 was 
the most water-rich at Kyiv h/p - 2,490 m

3
/s; while 1921 was the most shallow - 600 m

3
/s. The 

difference between these years is four times. The average multi-year natural Dnipro runoff volume in 
mouth is 53.3 km

3
. 

Over the last decades, the Dnipro runoff depends not only from the environmental conditions but 
economic activity as well: irrevocable water supply, drainage, and irrigation meliorations, and 
additional evaporation from the reservoirs’ and ponds’ surface. Within Russian-Belarusian part of the 
basin, the non-recoverable runoff conditionally small. Here, the underground waters are used for the 
water supply, they are not connected with river runoff hydraulically. The main Dnipro non-recoverable 
runoff wastes are between the Serednodniprovska to the Khakovka HPPs. The average multi-year 
waste in the Khakovka HPP gauge between 1956-2015 (from the launching day) is 1,330 m

3
/s (41.9 

km
3
). Consequently, the Dnipro virtual runoff is 11 km

3
 (20%) lesser than its natural one.  

Taking into account the economic activity, the Dnipro average specific discharge is: 

● 5.75 l/s • km
2
 - the Nedachychi h/p (F=103,000 km

2
); 

● 4.44 l/s • km
2
 - the Kyiv HPP (F=239,000 km

2
); 

● 4.07 l/s • km
2
 - the Kaniv HPP (F=336,00 km

2
); 

● 3.69 l/s • km
2
 - the Krementchuk HPP (F=382,000 km

2
); 

● 3.49 l/s • km
2
 - the Serednodniprovska HPP (F=424,000 km

2
); 

● 3.15 l/s • km
2
 - the Dnipro HPP (F=463,000); 

● 2.75 l/s • km
2
 - the Khakovka HPP (F=482,000 km

2
). 

Within the Ukrainian part of the Dnipro basin, the maximum value of the average multi-year specific 
discharge is in the head reaches of the Prypiat tributaries: the Styr, the Goryn, and the Slutch. It 
equals 4.5-5.0 l/s • km

2
. The value of the average multi-year specific discharge is regularly reducing 

within the basin in the direction from the South-West to the North and North-East in accordance to the 
annual river precipitation sums reduction and increase in evaporation value. In the Dnipro underset 
current, the value of the average multi-year specific discharge on its tributaries is 0.2-0.5 l/s • km

2
. 

The Prypiat river is the Dnipro largest tributary which runs into it within Ukraine. The average annual 
river discharge rate in the mouth, before running into the Kyiv Reservoir, is 426 m

3
/s, that is just not 

much lower comparing to the Upper Dnipro water content rate (593 m
3
/s) which runs into the same 

reservoir. 60% of the total Prypiat runoff volume is forming within Ukraine, and it equals 13.4 km
3
. 

The Desna is the second biggest Dnipro tributary by water content value within Ukraine. The average 
annual river discharge rate in the mouth, before running into Dnipro, is 350 m

3
/s. Its annual average 

runoff volume is 11.0 km
3
 or a quarter of the Dnipro runoff near Kyiv. 

Annual runoff distribution, maximal and minimal water waste. Over the year, the maximal water 
content of the Dnipro is during the spring high water periods, while the minimal water content - during 
the summer-autumn and winter low-water periods. Within the last decades, because of the climate 
changes, the Dnipro annual runoff distribution, primarily in the upper (unregulated) current, has 
become more equable during the year than before. The main reason for the annual runoff distribution 
change below Kyiv is its high regulation.  

During the monitoring period started at the end of the XIX century, the maximal rate of discharge of the 
spring high water period was: 

● In the upper part of the basin in 1908; 
● In the middle and lower current in 1931.  

The absolute maximum in the Kyiv h/p was on May 2, 1931 and equaled 23,100 m
3
/s. Downstream in 

the Lotsmanska Kamianka h/p, it reached 25,100 m
3
/s on May 9, 1931. In 1970, there was a high 

flood. In the Kyiv h/p gauge the maximal rate of discharge reached 18,500 m
3
/s. After the Dnipro HPP 

cascade had been constructed (1976), the highest flood was in 1979, when the maximal rate of 
discharge in the Kaniv HPP gauge reached 9,980 m

3
/s. 
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The runoff volume of the spring high water on the Dnipro (average during the observation period) was 
60% of the river runoff volume. Over the last decades, as a result of the climate changes, this 
percentage has reduced and does not exceed 50% of the annual value.  

The minimal rate of discharge on the Dnipro in the natural settings was in winter when the river shifted 
to the groundwater inflow. The warmer winters (with often thaws) of the recent decades facilitated the 
river water content increase during the winter low water period. Now, the minimum rates of the water 
discharge on the Dnipro are at the end of the summer and at the beginning of the autumn. Within the 
middle and lower river parts, the minimal water discharge rates, for now, are regulated by the HPPs. 
Normally, they maintain the minimum average daily water discharge rate in the lower canal pounds, 
which equals the minimal ecological rate, according to this hydroelectric complex Rules of Operation. 

Minimal ecological runoff. It is a necessary runoff value in the particular control point. It accounts for 
a significant part of the expenditures of the water balance. The value of the minimal ecological runoff is 
calculated taking into account the Ukrainian legislation and international agreements (for 
transboundary rivers).  

The water discharge rate should provide:  

● preservation of the water ecosystem conditions; 
● preservation of the river as a valuable natural landscape; 
● conditions for recreational use of the river and bank areas; 
● necessary conditions for industrial water supply; 
● river water regimes in the lower canal pounds at the close to natural level; 
● conditions for sewage dilution. 

For the regulated rivers, the minimal ecological discharge rate equals the minimally acceptable water 
discharge in the river, which is set at the minimum daily average discharge level of 95% of supply 
during the low water period; for the unregulated rivers, the minimally acceptable water discharge rate 
is the minimum monthly average water discharge per year of 95% of the supply during the summer-
autumn or winter periods. Considering the fact that the minimal annual average water discharge rates 
of the summer low water period are lower compared to the same rates of the winter period, they are 
used for the calculations. The results of the minimal ecological discharge rate calculations for the main 
hydrological posts of the Dnipro basin are represented in the Annex 3 Table 7.  

Water quality evaluation of the Dnipro basin 

Water monitoring in Ukraine is carried out by the State Agency of Water Resources (SAWR) and the 

Hydrometeorological Service, which is an institutional agency of the State Emergency Service (SES). 

the current monitoring network of the Hydrometeorological Service has 82 gauges in the Dnipro River 

Basin, each of which has several horizontals (middle, right bank and left bank) and verticals (surface 

of 0.5 m and bottom) (Figure 2.2). The network of the SAWR has 216 gauges (Figure 2.3). There is a 

duplication of separate observational gauges in different entities. 

The list of the determining components of both monitoring entities includes major ions and 
mineralization of water, nutrient elements, organic matter, particular heavy metals, radionuclides, and 
particular pesticides. The organic micropollutants are not investigated due to a lack of necessary 
equipment. 
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Figure 2.2. Observational network for the chemical composition of surface water by 
Hydrometeorological Service 

 
 

Figure 2.3. Observational network for the chemical composition of surface water by the SAWR 

The programs of water monitoring by the Hydrometeorological Service and the SAWR are given in 
Annex 3, Table 8 and Annex 3, Table 9, respectively.  
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The databases of primary observations of the Hydrometeorological Service and the SAWR during 
2014-2017 are shown in Annex 3, Table 10 and Table 11, respectively. 

The spatial distribution of the individual components of the chemical composition of water is shown in 

FiguresFigure 2.4Figure 2.5Figure 2.6Figure 2.7Figure 2.8. 

 

Figure 2.4. Spatial distribution of water mineralization in surface waters within the Dnipro basin, 2017 
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Figure 2.5. Spatial distribution of N-NH4+ concentrations in the surface waters within the Dnipro basin, 

2017 

 
Figure 2.6. Spatial distribution of N-NO3- concentrations in the surface waters within the Dnipro basin, 

2017 
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Figure 2.7. Spatial distribution of P-PO4

3-
 concentrations in surface waters within the Dnipro basin, 

2017 

 
Figure 2.8. Spatial distribution of nickel concentrations in the surface waters within the Dnipro basin, 

2017 
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Ukraine is adjusting its legislative framework on water resources management in line with the 
European standards. Prior to official approval, evaluation of the surface water status is carried out 
according to the current regulatory framework. 

Water quality evaluation in Ukraine is based on sanitary and hygienic principles, and targeted indicator 
is the maximum permissible concentration (MPC) in water objects, which water is used to meet 
drinking, household, and other needs of the population (STATE SANITARY RULES AND 
REGULATIONS "Hygienic requirements for drinking water intended for human consumption" (SSRR 
2.2.4-171-10), approved by the Order of the Ministry of Health No. 400 dated May 12, 2010). The 
MPMC in water bodies which water is used for the needs of the fish industry are used too (Гранично 
допустимі значення показників якості води для рибогосподарських водойм : загальний перелік 
ГДК і ОБРВ шкідливих речовин для води рибогосподарських водойм : [№ 12–04–11 чинний Від 
09–08–1990]. – К : Міністерство рибного господарства СССР, 1990. – 45 с.). 

The characteristics of surface water pollution of the Dnipro basin in accordance with sanitary and 
hygienic principles are presented in Annex 3, tables 12, 13. 

The obtained results indicate that according to the ionic composition in accordance with the norms of 
drinking use (MPMCdrink), the predominant nature of pollution (50-100%) is observed for highly 
mineralized tributaries of the Dnipro (the Vovcha, the Samara, the Solona, and others). By biogenic 
elements for 14 water objects of the basin, there is an unstable pollution (10-30% of samples), for 9 
water bodies - persistent contamination (30-50%), for 18 rivers of the monitored basin - the 
predominant pollution (>50%). As for the toxic effects, for the vast majority of the water bodies in the 
Dnipro, there is a single contamination (≤10%) with the exception of phenols - the content above the 
standards of MPMCdrink was observed in 40-100% of the selected samples. 

Sufficiently similar is the nature of contamination with salt composition indicators for surface waters of 
the Dnipro in accordance with the requirements of fishery management (MPMCfishing). The dominant 
nature of pollution (60-100% of samples) is typical for the rivers with mineralization of >1200 mg/dm

3
. 

By biogenic elements, the vast majority of rivers in the studied basin has persistent pollution, and the 
indicators of toxic effects are the worst. For heavy metals, in 60-100% of the selected samples for 
virtually all rivers, the exceedance of statutory limits are observed; individual pollution is typical for 
petroleum products (except for the Ustia river) and SS. Pollution with phenols was one-time for 6 water 
bodies and consistent for 13 water bodies, the rest was characterized by the dominant nature of 
pollution of surface water. 

For examination of the Ukrainian surface waters state, the “Method of ecological examination of the 
surface waters by categories” is used. This method is the main interdepartmental document being 
approved in 1999 (Methodology of environmental assessment of the surface water for the particular 
categories / [V. D. Romanenko, V. M. Zhukynskyi, O. P. Oksiyuk, A. V. [et al.]]. - K: Symbol - T, 1998. - 
28p.). 

The technique includes three groups of specialized classifications: by the salt composition, by trophic 
and saprobological criteria, and by the specific matters (toxic and radioactive). 

The first classification includes two parts: assessment of the clay composition of water by the 
mineralization value and determining the class, group, and type by main ions ratio. The index I1 is 
based on these figures. 

The peat-and-soprosaprobiological essessment is carried out by the complex of indicator, including 
hydro-physical (зависі, transparency), hydro-chemical (pH, nitrogen, mineral forms, phosphorus, 
phosphates, oxygen, water oxidation, and BOD), hydro-biological (biomass of phytoplankton, index of 
self-purification/self-pollution), bacteriological (number of bacterioplankton and saprophytic bacteria), 
and indices of saprobity. The index I2 is based on these figures. 

The assessment by the matter of specific action composition includes data on the available mercury, 
cadmium, copper, zinc, lead, chromium, nickel, iron, manganese, fluorides, cyanides, petroleum 
products, volatile phenols, SSAS, pesticides, total β-activity, and concentrations of cesium-137 and 
strontium-90 in water. The index I3 is based on these figures.  

For performing examinations, there are 5 classes and 7 categories of water quality. The first, fourth, 
and fifth classes contain one categories per class, while the second and third classes - two categories 
per class. The name of each class is the same to the one used in the WFD. In this regard, the 
obtained results were marked by the same color code: "excellent condition" - blue, "good" - green, 
"satisfactory" - yellow, "bad" - orange, and "very bad" - red (Figure 2.9). 
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Unlike the WFD, these classifications are not specified by type but uniform for all surface waters. 

 

 

Figure 2.9. Classes and categories of surface water quality according to the ecological classification 

 
The generalized assessment of water quality is obtained by calculating the integral or ecological index 
ІЕ as the average of the three block indexes. Integral and block indices of water pollution are 
determined by the average indicators of individual ingredients. The obtained values of the indexes are 
compared with the criteria of the specialized classifications for determining the classes and categories 
of water quality. 

The main disadvantage of using the indicated Methodology is the failure to take into account the 
biological indicators through a very limited network of hydrobiological observations. As a result, most 
estimates are based only on chemical indicators. 

According to the integrated environmental assessment, the quality of surface waters of the Dnipro 
basin changed from "good" to almost "satisfactory" by status and from "fairly clean" to "weakly 
contaminated" by the degree of pollution, and the limits of the fluctuations of ІЕ values were 2.8-3.8. An 
analysis of the multi-year research indicates a tendency to reduce the absolute values of the integral 
index ІЕ, namely, improving the surface water quality of the Dnipro basin (Figure 2.10). It should be 
noted that the integral index provides an averaged and generalized assessment of the surface water 
quality with the leveling of certain features of its formation. That is why additional attention is paid to 
the more detailed study of the general (salt composition - I1 and tropho-saprobiological composition - 
I2) and specific (pollutants of toxic action - I3) indicators. 

The study of the block indexes dynamics has shown that the specific indicators of toxic action have the 
highest influence on the surface water quality formation - by the content of heavy metals, petroleum 
products, and synthetic surfactants (SS), the basin waters belong to "satisfactory, weakly-, and 
moderately contaminated" (4-5 category in the classification). During the monitoring period, the 
change in the absolute values of the index І3 was 2.9-5.0 with the general trend towards a gradual 
decrease. 

The components of the tropho-saprobiological (ecological and sanitary) index play a less important 
role in contamination. The average annual values of І2 ranged between 2.8-3.3 (the water was "fairly 
clean"), and in the long-term dynamics, there were no clear trends in their increase or decrease. 
Among the components of the ecological-sanitary index, nitrogen (ammonium and nitrite forms) and 
mineral phosphorus were the major contaminants.  
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Figure 2.10. Multiannual dynamics of integral quality index and its components for Dnipor basin 

 
Their average annual content is at the level of 5 categories, which corresponds to "moderately 
polluted" waters. 

The index of contamination by the components of the salt composition is a reflection of the role of 
natural processes in the formation of surface water quality. That is why its changes are explained by 
the influence of the complex of natural factors (climatic, hydrological, hydrogeological, etc.), rather 
than anthropogenic ones. For the surface waters of the Dnipro basin, the average annual values of the 
index І1 range from 2 to 3.3 (the water is "fairly clean") and are characterized by relatively stable 
values since 2003. However, it should be noted that the Dnipro basin in the territory of Ukraine is 
located within three natural zones - forest, forest-steppe, and steppe. The conditions for the formation 
of mineralization and ionic composition are rather individual and substantially different for each of 
them, which is reflected in a fairly wide numerical range of salinity index values across the basin - from 
1.05 in the water of the Stohid river to 6.0 in the water of the Oril river. 

The highest values of the ecological index (ІЕ  = 4.2-4.5) are characterized the river surface waters of 
the left-bank steppe part of the basin - the Vovcha, the Oril, the Samara, the Solona, and the Mokra 
Moskovka - mainly due to large values of the index І1 - 4.8-6.0. The mineralization and ionic 
composition of the mentioned rivers are significantly larger in comparison with other tributaries of the 
Dnipro due to the natural peculiarities of the formation of salt water composition. 

For the characterization of the main types of anthropogenic influence, the analysis of the group indices 
was performed: І2 - tropho-saprobiological (ecological-sanitary), І3 - index of specific toxic activity 
components (FiguresFigure 2.11Figure 2.12Figure 2.13, Annex 3, table 14). 
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Figure 2.11. Integral and block indices of water pollution in the Prypiat river basin (Forest zone) 

 

 

Figure 2.12. Integral and block indices of water pollution in the Ros’ river basin (Forest-Steppe zone) 
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Figure 2.13. Integral and block indices of water pollution in the Samara river basin (Steppe zone) 

 
Substantial pollution of surface water by the components of the tropho-saprobiological index was 
observed on the surface waters of the Mokra Moskovka and the Ustia rivers; the average annual 
values of І2 were ranged between 4.0-4.5, which corresponded to the "satisfactory" state of water with 
low pollution (Figure 2.14). Among the components of the ecological and sanitary index, the greatest 
pollution was caused by nitrogen and phosphorus compounds (6-7 categories), surface water was 
characterized as "dirty" and "very dirty." The Mokra Moskovka river is a sewage receiving facility (both 
industrial and utility enterprises) of a powerful conglomerate Zaporizhzhia (the hydrochemical gauge is 
located directly within the city), and pollution of the Ustya river is caused by sewage from the 
enterprises of Rivne. 

 
Figure 2.14. Tropho-saprobiological index for the Dnipro basin surface waters, 2006-2016 

The high level of surface water pollution by specific substances of toxic effects is characteristic for the 
vast majority of the rivers of the Dnipro basin. The average annual values of the І3 index for the 
Romen and the Merla rivers are the largest. Their average values equal 4.6-4.8, and the average 
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annual values reach sometimes 5-6, indicating a change in the level of pollution of these rivers' waters 
from "weakly contaminated" to "dirty" (Figure 2.15). 

 

Figure 2.15. Index of specific toxic activity components for the Dnipro basin surface waters, 2006-2016 

 
Among the components of the І3 index, heavy metals are the major contaminants (copper, ferrum - 
category 5) and phenols, SS - 5-6 categories. The wastewater from industrial enterprises are the main 
sources of receipt for these substances; the Romen is the sewage receiver of Romny, while the Merla 
- the city of Bogodukhiv. 

The conducted analysis of surface water quality in the Dnipro basin by sanitary-hygienic principle and 
environmental assessment according to the relevant categories indicates that the biogenic elements, 
organic substances, and trace elements of toxic effects have the greatest impact on water quality. 

Radionuclides in Dnipro Basin surface water 

Radiation state of the water objects of Dnirpo Basin is characterized preferably by technogenic 
radionuclides which are washed off from the watersheds contaminated after accident radionuclides 
release.  

River Prypiaty remains as the main pathway of radionuclides to the Kyiv Reservoir with subsequent 
radionuclides migration along Dnipro reservoirs cascade. Therefore, the conditions of water runoff 
forming in Prypiaty River basin, especially within 30 kilometers Chernobyl NPP Exclusion Zone, have 
a leading influence on radiation state of the entire cascade.    

During the first years after Chernobyl NPP accident activity concentrations of dissolved 
137

Cs in 
Prypiaty water have been formed by the wash off of this radionuclide exchangeable forms from the top 
soil contact layer by the slope runoff. Share of these exchangeable 

137
Cs forms has reached around 

20% right after the accident. Quick decline of dissolved 
137

Cs in the period of 1968-1990 was caused 
by decrease of radionuclide exchangeable forms in contact layer of soil due to the fix of 

137
Cs by soil 

particles.  

Tends of 
137

Cs and 
90

Sr activity concentrations change in Pripyaty River is presented on Figure 2.16 
Figure 2.17.  
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Figure 2.16. Trends of the mean annual activity concentrations of 
137

Cs change in Prypiaty River 

(Chornobyl), 1986-2015. Figures on the plot represent 1.1, 2.6, 13 years periods. X axis – Bq/l; Y axis 

– years after accident 

 

 
 

Figure 2.17. Trends of the mean annual activity concentrations of 
90

Sr change in Prypiaty River 

(Chornobyl), 1986-2015. Figures on the plot represent 12 and 13.4 years periods. X axis – Bq/l; Y axis 

– years after accident 

 
137

Cs represents 83% of the total artificial (Chornobyl) radioactivity of the bottom deposits of Kyiv 
Reservoir; 

90
Sr represents 15%; around 2% are of transuranium nuclides – 

241
Am and isotopes of Pu. 

For the time being the layer which has formed in 1986 is covered by more pure deposits (Figure 2.18).  
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Figure 2.18. Vertical distribution of 
137

Cs in silt of the deep water deposits in lower part of Kyiv 

Reservoir, 1994 and 2009. X axis – depth in cm; Y axis – Bq/kg 

 
The total activity of radionuclides in Kyiv Reservoir continues to decline due to radioactive decay. Still 
remaining in bottom deposits radionuclides are bound with silt particles by the mechanism of 
irreversible sorption and cannot cause notable secondary contamination of water (reference: 
https://www.researchgate.net/publication/309911058_STAN_RADIOAKTIVNOGO_ZABRUDNENNA_
POVERHNEVIH_VOD).  

Certain amount of 
137

Cs and 
90

Sr enters Dnipro reservoirs cascade with the runoff of the Upper Dnipro 
and Desna, however the input of these sources in radioactive contamination of cascade water is 
remarkably lower compare to Prypiaty River.  

 Radionuclides activity concentrations in water of the Upper Dnipro (Nedanchychi) and Desna 
(Chernigiv) remain at practically pre-accident level. Overall input of the Upper Dnipro and Desna to 
contamination of Dnipro reservoirs by 

137
Cs and 

90
Sr equals approximately to 9.4% and 13% of that of 

Prypiaty River with rivers Uzh and Braginka. 

Under the influence of different natural factors transformation of radionuclides which come with rivers 
flowing from polluted territories occurs. Due to the selfpurification processes in water gradual decrease 
of radionuclides activity concentrations takes place.   

Decrease of 
137

Cs activity concentration along Dnipro occurs more intensively than for 
90

Sr. Apart of 
dissolving, processes of sedimentation play the leading role (significant part of 

137
Cs accumulates in 

bottom deposits). In 2014 the mean activity concentration of 
137

Cs in Kyiv Reservoir equaled to 1104 
Bq/m

3
 which was 5.2 times lower than in water of Prypiaty River. In water of Kahovsyke Reservoir (the 

last one in cascade) activity concentration of radionuclide equaled to 0.79 Bq/m
3
 which was 120 times 

lower comparing to the water of Prypiaty River.  

Activity concentration of 
90

Sr in surface water of the Rivne NPP influence zone (Styr River) and 
Hmelynytsyka NPP influence zone (Goryny River) in 2014 remained within 3.7-6.0 Bq/m

3
 range. 

Activity concentration of 
137

Cs at the same sites remained within 2.5-5.6 Bq/m
3
 range.  

Thus, no exceedance of allowable concentrations of 
137

Cs and 
90

Sr in Dnipro Basin water objects was 
found. Allowable levels of radionuclides are set down in Ukrainian normative document “Допустимі 
рівні вмісту радіонуклідів 

137
Cs та 

90
Sr у харчових продуктах та питній воді” (ДР-2006) – Allowable 
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levels of radionuclides 
137

Cs and 
90

Sr content in food stuff and drinking water. The levels are 2000 
Bq/m

3
 for both radionuclides.    

Dynamics of 
137

Cs and 
90

Sr content in water of Dnipro reservoirs is presented on Figure 2.19 Figure 
2.20. It should be mentioned that despite the stable tendency to decrease of contamination some 
fluctuations may be observed during separate years and seasons. These phenomena could occur due 
to worsening of radioecological situation on water objects of Chernobyl NPP Exclusion Zone caused 
by the influence of high spring floods, rain floods, etc.  

 

 
Legend in box: 
line with circled marker – village Nedanchychy site (upper part of Kyiv Reservoir); 
line with rectangle marker – Kyiv site; 
solid line – Nova Kahovka town, Kahovka Reservoir, the last in cascade; 
line with triangle marker – Vyshgorod site (lover part of Kyiv Reservoir); 
line with cross marker – Kaniv City (upper part of Kaniv Reservoir, the second in cascade); 
dashed line – pre-accident period.   
X axis – activity concentration, Bq/m

3
; 

Y axis – years.  

Figure 2.19. Dynamics of 
137

Cs content in water of Dnipro reservoirs 
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Legend in box: 
line with rhombus marker – village Nedanchychy site (upper part of Kyiv Reservoir); 
solid line – Kyiv site; 
line with circled marker – Nova Kahovka town, Kahovka Reservoir, the last in cascade; 
line with triangle marker – Vyshgorod site (lover part of Kyiv Reservoir); 
line with rectangle marker – Kaniv City (upper part of Kaniv Reservoir, the second in cascade); 
dashed line – pre-accident period.   
X axis – activity concentration, Bq/m

3
; 

Y axis – years.  

Figure 2.20. Dynamics of 
90

Sr content in water of Dnipro reservoirs 

 
 

1.2.3. Groundwater resources 

By geostructural and hydrogeological characteristics, the drainage basin of the Dnipro is far from 
uniform. It covers the Dnipro and the Pripiat Artesian Basins (AB), the largest part of the Ukrainian 
Massif of the fissure waters, which represents the output of the crystalline foundation of the East 
European Platform to the surface; the north-eastern part of the Volyn-Podillia Artesian Basin, the 
western part of the Donetsk folded region and a small part of the North Black Sea Artesian Basin - in 
the pre-mouth part of the Dnipro (Table 2.1). Although all of these structures are part of the ancient 
Eastern European Platform, the sedimentary cover of which has begun to form in the Upper 
Proterozoic, it is obvious that various structural elements are different geological bodies and 
hydrogeological reservoirs. Thus, the Ukrainian Massif consists of the vein, block, and cortical types of 
bodies, the Dnipro, the Prypiat, the Volyn-Podillia, and the Black Sea Artesian basins - from the 
stratum, less often block-layered bodies. To streamline this differentiation, it is advisable to 
characterize the hydrogeological situation in more or less homogeneous stratified units - the 
"underground water massifs," which are the main aquifers and complexes. As underground water 
bodies, it is also possible to identify the whole hydrodynamic zones or floors, which are embodied by 
regional watercourses and correspond to significant stages or cycles of geotectonic development of 
the hydrogeological structure. 
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Table 2.1. Hydrogeological structures, their area, and underground water resources within the Dnipro 

basin 

№ Name of the structure 

Area within 

the Dnipro 

basin, km
2
 

Predicted 

resources, 

1000 m
3
/day 

The share of 

groundwater resources 

from the total waters 

within the basin, % 

1 The Volyn-Podillia AB 46584.9 7254.2 19.0 

2 
The Ukrainian Massif of the 

fissure waters 

94256.8 3975.6 10.4 

3 The Prypiat AB 6287.1 267.1 0.7 

4 The Dnipro AB 123954.5 24173.85 63.4 

5 
The Donetsk Hydrogeological 

Folded Region 

19430.2 934.32 2.45 

6 The North Black Sea AB 27518.5 1546.3 4.05 

Total 318032.0 38151.37 100 

 

The Dnipro Artesian Basin (DAB), which occupies a larger part (almost the entire left bank) of the 
Dnipro catchment, contains the largest reserves of еру fresh underground water among other 
hydrogeological structures of Ukraine - about 50% of all groundwater resources and more than 63% of 
underground freshwater of the Dnipro watershed, despite the widespread development of salt-cavity 
structures at different depths in its central part (Figure 2.21). All the main left tributaries of the Dnipro 
originate on the slopes of the Middle Russian Upland and cross completely or partially the north-
eastern side, the central graben, and the south-western side of the Dnipro-Donetsk Cavity. Such rivers 
as the Desna, the Seim, the Sula, the Psel, and the Vorskla control the surface of the Quaternary, 
Oligocene, Eocene and Upper Cretaceous aquifers, as well as the areas of unloading of the 
Cenoman-Lower Cretaceous and, partly, the Jurassic aquifers. The above-listed aquifers, which 
contain fresh water, are used for water supply. In the north-western part of the basin (the Kyiv Oblast), 
the right tributaries of the Dnipro - the Irpin and the Teteriv are involved in the aquifers drainage of the 
sedimentary cover. 

About 0.7% of natural resources of underground waters of the Dnipro basin are formed in the area of 
the Prypiat AB within Ukraine. The main aquifers of the Prypiat basin are confined to the Paleogene 
and Carboniferous deposits. 

Part of the Volyn-Podillia AB, which is confined to the Dnipro runoff basin, is isolated in a separate 
Volyn water exchange basin, it forms about 19.0% of the groundwater resources of the Dnipro 
catchment. Within it, the depth of the intersection of the river network, the deviations of flows, and the 
velocity of groundwater decreases in the northern direction. 

The lower part of the Dnipro catchment is confined to the North Black Sea Artesian Basin. For it, the 
main role in the structure of the geological and hydrogeological section is carried out by the Paleogene 
and Neogene deposits.  

The upper and middle parts of the catchment area of the Samara, the Byk, the Vovcha, and the 
Kashlagach rivers are included into the Donetsk Hydrogeological Folded Region (DHFR). Also, 
according to the hydrogeological zoning under the conditions of groundwater distribution, the Orsil-
Samara region, the left-bank part of the catchment of the Orel river to the border with the Kharkiv 
region, refer to the DHFR. 
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Figure 2.21. The central part of the Dnipro AB with salt-dome tectonics. A hydrogeological section 
along the line: Stadnia-Romodan-Myrhorod-Marenychi. Terms of formation of the Mirhorod mineral 

water deposit. 

Regional runoff directions of the underground waters are subordinated to their areas of discharge, 
namely, they are mostly orthogonal to the main natural drains such as the Dnipro and its main 
tributaries. Obviously, regional directions should be allocated for a zone of free water exchange, which 
covers the thickness of the aquifers hydraulically closely connected with the main waterways. The 
General (generalizing) direction of the runoff of surface and underground waters of the Dnipro 
catchment is southern - to the Black Sea, despite the fact that on its separate parts in the aquifers the 
directions are directly opposite. In the Dnipro and the Black Sea Artesian basins, there are three main 
vectors of deep underground runoff - the south-western, southern, and south-eastern, in the Volyn-
Podillia Artesian Basin - the northern one. 

Characterizing the aquifers and complexes, we prefer those that enter the free water exchange 
zone, have economic value, i. e. available reserves of fresh groundwater, or participate in the 
formation of a general river runoff in the Dnipro basin. 

Within the Ukrainian Massif of fissile waters, the following aquifers are important for water supply: 
of the Quaternary, Neogene, Paleogene deposits in the watersheds of interterritorial areas, the 
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Cretaceous deposits in the cavities, and the cracked zone of the Precambrian crystalline rocks and 
products of their weathering - everywhere. The hydrogeochemistry of the Ukrainian Massif of fissile 
waters demonstrates its typical features as a hydrogeological massif, besides, it has its own individual 
features, due to the composition of the rocks and the degree of their weathering. The hydrocarbon 
calcium or hydrocarbon calcium-magnesium waters with very low mineralization (up to 0.5 g/dm

3
) are 

distributed in the north-western part of the massif. The waters of the central region are characterized 
by the appearance of the sulfates and sodium with an increase in mineralization to 0.5-1.0 g/dm

3
. 

From the south, the zone of development of sulfate sodium water adjoins with a mineralization of 1.0-
3.0 g/dm

3
. The chlorine, sulfates, and sodium are the dominant components here. 

Within the Dnipro and Prypiat Artesian basins, the aquifers of the Quaternary deposits are in the 
field of the physical-and-geographical factors, and their nutrition is carried out, mainly due to direct 
infiltration of atmospheric precipitation, and partly due to the discharge of the aquifers lying below. 

On the part of the Dnipro catchment area, which is confined to the Volyn-Podillia Artesian Basin 
(VPAB), the aquifers in the Quaternary and Upper Cretaceous sediments have become the most 
widespread and used for water supply, although the aquifers in the Neogene sediments and Paleozoic 
deposits (the Silurian and Devonian) are sometimes involved in river nutrition. 

In the interfluve of the Dnipro-Molochna of the Northen Black Sea Artesian Basin, there are 
distinguished the aquifers in Quaternary formations, in the Cimmerian-Kuyalian Age deposits, and the 
aquifer complex in the Middle Upper Sarmatian, Meiotic and Pontic formations; the aquifers in mid-
Miocene deposits; in the sandy deposits of the Paleogene; in the rocks of the Cretaceous Age; and in 
a cracked basement area. The most water-rich and weathered areas are the aquifers in the 
Sarmatians (the main aquifer) and in the Middle Miocene deposits. 

In the Kalmius-Toretsk Lowland of the DHAB, the aquifers in the deposits of the Paleogene, Upper 
Cretaceous, Middle-Upper Jurassic, and Lower Carboniferous play or may play in future a significant 
role for water supply. 

Resources and operational reserves of underground water. The groundwater supply modules in 
the DAB are 3.0-6.0 l/(s • km

2
), and in the Volyn water exchange basin - 3.0-8.0 l/(s • km

2
). The basins 

of the Desna and Prypiat have the largest volumes of predicted groundwater resources (PGWR) 
among the Dnipro tributaries. Since the Polissia rivers are fed mainly by surface runoff, including 
swamps catchment, and in the underground runoff prevails the ground one, then, in the territory of the 
Prypiat, there should be significant volumes of the PGWR not related to the rivers. This value within 
Ukraine is 3,136,900 m

3
/day; for the Desna catchment - 3,139,400 m

3
/day (of which almost 2,592,000 

m
3
/day in the Chernihiv region); the Irpin catchment - 71,000 m

3
/day; the Teteriv catchment - 103,600 

m
3
/day; the Trubizh - 230,100 m

3
/day. The largest reserves of groundwater not related to the surface 

runoff are concentrated in the Chernihiv region; specific provision is 116,000 m
3
/km

2
.  

According to the latest estimates, the number of predicted groundwater resources in the Dnipro basin 
is 381,513,700 m

3
/day or 60% of the total amount of the PGWRs of Ukraine. The PGWR distribution of 

the main aquifers and complexes is presented in Table 2.2. 

Table 2.2. Projected resources of groundwater in the enlarged aquifer complexes within the Dnipro 

catchment basin (as of January 1, 2014) 
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According to the size of mineralization, as of January 1, 2014, PGWR in the Dnipro river basin were 
distributed as follows: up to 1.0 g/dm

3
 - 33,653,060 m

3
/day, 1.0-1.5 g/dm

3
 - 3,034,400 m

3
/day, 1.5-3.0 

g/dm
3
 - 1,423,420 m

3
/day, >3.0 g/dm

3
 - 40,490 m

3
/day. The most extensive water quality changes due 

to the long and intensive impact of water management undergone the resources of the aquifers of the 
southern and eastern regions of Ukraine. In some Oblasts, there was a redistribution of projected 
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resources in the direction of reducing the number of groundwater resources with mineralization to 1 
and 1-1.5 g/dm

3
 and an increase with mineralization of 1-1.5, 1.5-3.0 and more than 3.0 g/dm

3
. 

The largest number of operational groundwater reserves has been explored in the Dnipro basin - 
7,213,560 m

3
/day or 44% of all OGWR of Ukraine as of 2014. The maximum level of exploration (30-

63%) is observed in areas with the relatively small amount of natural resources of groundwater but 
with considerable demand for them - in the central and southern parts of the basin . That is, the 
number of resources increases from south to north, and the need for them on the contrary, from the 
north to south. The greatest amount of groundwater is selected in the Poltava, Kherson, and Kyiv 
regions. In the Volyn-Podillia part of the basin, in the presence of a large number of the PGWR, their 
degree of exploration reaches only 20%. The amount of underground water extraction in the Dnipro 
basin is also the largest among other basins and amounted to 1,743,610 m

3
/day in 2014. In relation to 

the total extraction of groundwater in Ukraine, it is 35%, but in relation to the PGWR within the basin - 
less than 5%. This is substantially less than in previous years. For example, in 1997 in the Dnipro 
basin, 4,137,200 m

3
/day was selected, which equaled 12% of the PGWR. There is about 11% of the 

mastered operational groundwater reserves out of total approved by the SCU. In other words, at the 
moment, 36,407,760 m

3
/day of forecasted groundwater resources are not used in the basin, which can 

be attributed to the PGWR reserve. 

In recent decades, the formation of groundwater resources includes two phases associated with global 
climate change. The first was characterized by a marked rise in groundwater levels and an increase in 
water resources (1988-2012) against the backdrop of rising annual rainfall, the second - by a decrease 
in levels and some decrease in total water runoff (from 2013 up to now). As a result of the statistically 
significant increase in the temperature of the winter-spring period (by 1.2-2.4 

о
С), winter thaws 

became more frequent, and the depth of seasonal freezing of the soils of the aeration zone decreased 
with the background of some increase in the amount of precipitation in the cold period. This 
contributed to the increase of the groundwater infiltration feed, which was well-manifested in some 
increase in the average annual levels of groundwater both in the Polissia and in the forest-steppe 
zone from 1995 to 2007. An unprecedented for the XX century increase in the river runoff, especially 
for the winter, led to an increase in water resources by 2007, even in river basins where the spring 
flood runoff was reduced. 

In recent years (2013-2018), groundwater levels are reduced, even with an increase in the amount of 
annual precipitation. Thus, in the Dnipro basin in the Quaternary sediments in 2017, continued to 
decrease (by 0.02 ... 1.15 m), as in the previous 2015-2016, while the sum of the annual precipitation 
greater than the norm and greater than that in 2016. 

The underground runoff in percentage terms of the total river runoff for the most part of the Dnipro 
basin, which is drawn from the north and east by a line passing through the cities of Gomel-Sumy-
Poltava, is 20-30%. To the north and north-east, there is the area with values of 40-50% (according to 
our estimates in the '90s - 55-65%), and to the south of the catchment areas of the Ros and the 
Vorskla, this percentage is reduced to 10-20%. The share of underground runoff in the total river runoff 
in the South Polissia Lowland (the right-bank Dnipro) varies from 40% to 30-20%. In the middle part of 
the water catchments of the right-bank tributaries of the Prypiat, there is an area of 10-20%, as in the 
upper reaches of the Uzh and the Teteriv. From the sources of the Ingulets, the input of groundwater 
to the river runoff is less than 10%, and to the south of the city of Kryvyi Rih – it approaches 5%. 
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1.3. HUMAN ACTIVITIES & WATER USES 

1.3.1. Population 

As of January 1, 2017, 20.7 million people lived in the Dnipro basin. The population distribution by the 
administrative division in the Dnipro basin is presented in Table 3.1 and Figure 3.1. 

In the Dnipro basin, there is a complex demographic situation which is associated with a large 
nonuniform population distribution. Almost 30% of the total population of the basin is concentrated in 
two administrative units - the Dnipropetrovsk Oblast and Kyiv - 15.6% and 14.1% respectively. 5-8% of 
the population lives within the boundaries of the Kyiv, Donetsk, Poltava, Zhytomyr, Zaporizhzhia, 
Rivne, Sumy, and Chernihiv Oblasts. Within the limits of the remaining administrative units within the 
boundaries of the Dnipro basin, there live 0.5-4.0% of the population.  

 

Table 3.1. Population distribution by the administrative division in the Dnipro basin 

Administrative unit Population, person 

Share of total 

population in the 

basin, % 

The Zhytomyr Oblast* 1,240,482 6.0 

The Chernihiv Oblast 1,033,412 5.0 

The Poltava Oblast 1,426,828 6.9 

The Dnipropetrovsk Oblast 3,230,411 15.6 

The Rivne Oblast 1,162,763 5.6 

The Sumy Oblast 1,104,529 5.3 

The Donetsk Oblast 1,428,974 6.9 

The Zaporizhzhia Oblast 1,187,722 5.7 

The Kyiv Oblast 1,664,220 8.0 

The Vinnytsia Oblast 115,937 0.6 

The Volyn Oblast 810,903 3.9 

The Kirovograd Oblast 350,569 1.7 

The Lviv Oblast 107,696 0.5 

The Mykolaiv Oblast 303,428 1.5 

The Ternopil Oblast 159,938 0.8 

The Kharkiv Oblast 380,868 1.8 

The Kherson Oblast 766,084 3.7 

The Khmelnytsk Oblast 464,624 2.2 

The Cherkasy Oblast 834,758 4.0 

Kyiv 2,925,760 14.1 

Total 20,699,907 100.0 

* The bold-type units are the main one, which are fully located within the Dnipro basin. 
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Figure 3.1. Population distribution by the administrative oblasts in the Dnipro 

 

The dominant part of the population lives in cities - 74%, while in the rural areas - 26%. 

The largest percentage of the urban population in the Dnipro basin resides in the Donetsk (90.4%), the 
Zaporizhzhia (87%), the Dnipropetrovsk (83.6%), the Kherson (80%), the Kyiv (72% without Kyiv), and 
the Cherkasy (71%) Oblasts. The share of the urban population also prevails in the Sumy (69%), the 
Kirovohrad (68%), the Chernihiv (65%), the Poltava (62%), the Zhytomyr (59%), the Khmelnytskyi 
(51.8%), Kharkiv (51.3% ), and Volyn (51%) Oblasts. In other areas of the Dnipro basin, the rural 
population prevails. Thus, in the Rivne Oblast, the share of urban population is 47.5%, in the Vinnytsia 
Oblast - 41%, in the Lviv Oblast - 40%, in the Mykolaiv Oblast - 38%, in the Ternopil Oblast - 31.3%. 

Among the urban areas, there are cities and urban-type settlement (UTS). 

The correlation between the number of settlements of urban and rural type and the number of people 
inhabiting them is shown in Figure 3.2. The majority of the population lives in cities and villages.  
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Figure 3.2. The correlation between the number of urban and rural settlements and the number of 

inhabitants in the Dnipro basin 

 

In total within the basin, there are 192 cities, the largest one is the capital of Ukraine, Kyiv. The official 
population of Kyiv is 2.84 million. Kyiv is the center of political and business activity in Ukraine and, 
therefore, attracts a significant number of people from other regions causing internal migration. In 
2009, the Institute of Demography and Social Studies of the NAS Ukraine assessed the total 
population of Kyiv, along with unregistered citizens, at 3.144 million people. Together with the 
surrounding suburbs, Kyiv forms a Kyiv agglomeration with a total population of more than 4 million 
inhabitants. According to the projected data of the Institute of Demography and Social Research of the 
NAS Ukraine at the beginning of 2026, the permanent population of Kyiv will be 3.3 million (the highest 
projection) and 3.1 million (the mid-projection). 

A bit more than 1 million people (1,000,560 people) live in Dnipro. Zaporizhzhia, Kryvyi Rih, and 
Mykolaiv are among other highly populated cities in the basin, which has 0.77, 0.66, and 0.50 million 
people, respectively. 

In 10 cities, the population size varies from 210,000 to 299,000 people. Significantly smaller 
population, which is 50,000-119,000 people, has 18 more cities. The remaining 158 settlements of the 
urban type have less than 50,000 people, of which in 72 cities the population does not exceed 15,000 
people. Pripyat is a specific city, as after the accident at the Chornobyl NPP, there is no officially 
registered permanent population here. 

Within 329 urban-type settlements, 1.63 million people live. Of these, the largest is the Kotsubynske 
UTS of the Irpin raion, the Kyiv Oblast, with a population of just over 15,000 people. In 2018, the 
citizens expressed their desire to join Kyiv. Of the total number of the UTS, 14 ones have a population 
of more than 10,000 people. The population of the rest UTS varies from 9,800 to 134 people. A 
distinguishing feature is that 78 settlements of the urban type have a population of less than 2,000 
people, of which 26 settlements have less than 1,000 people. 

The rural population lives in neighborhoods and villages. In the Ukrainian legislation, there is no clear 
definition of the term neighborhood and a criterion for distinguishing the neighborhood from the village. 
Most often, the neighborhoods are called small settlements which have the historical name of the 
khutir, the corner, the fishing and country villages, etc. Such settlements are usually administrative 
part of a village council located in a larger village. 

In total, in the Dnipro basin, there are 546 neighborhoods with a total population of 210,492 people. Of 
the above-mentioned settlements, 7 are the largest. Their population size exceeds 2,000 people, and 
the overall variability is 2,117-2,619 people. In the remaining settlements, the population varies from 
1,981 to several people. Among them, in 182 settlements, depopulation occurs, since they have an 
official number of registered population of <100 people. 
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The total number of villages is 14,029. In villages, 6,498,118 people live (Figure 3.2). The average 
population of the villages in the Dnipro basin is 463 people. By the population size of villages, there is 
a very significant variability. The largest one is Chervona Sloboda, the Cherkasy Oblast, and 
Chornobaivka, the Kherson Oblast, with a population of more than 9,000 people. 418 villages have an 
official population of more than 2,000 people. The remaining 13,609 villages have a population of less 
than 2,000 people, of which 27% have a population of less than or equal to 100 people. 

The total population dynamics over the past 10 years is shown in Figure 3.3 and in Annex 4, Table. 1. 
The data presented indicates a weak tendency towards depopulation. Compared to 2008 data, the 
total population in 2017 decreased by 3.2%.  

 

 

Figure 3.3. Population dynamics within the Dnipro basin, 2008-2017 

 

At the same time, changes in the urban and rural population are directly opposite. Obviously, there is 
an internal migration from rural settlements, the relative population share of which has decreased by 
0,8%, to the cities where the corresponding increase in the number of inhabitants is observed. 

The regional trends in population changes also occur in opposite directions. The positive value of 
population growth is typical for Kyiv (6.8%) and those parts of the Rivne and the Volyn Oblasts which 
are located within the Dnipro basin - 0.94% and 0.43% respectively. 

In other administrative units within the Dnipro basin, the number of population decreases: the 
Chernihiv Oblast (-9%), the Sumy Oblast (-7,7%), the Kirovograd Oblast (-7.1%), the Donetsk Oblast 
(-6,5%), the Cherkasy and the Poltava Oblasts (-6,4%), the Zaporizhzhia Oblast (-5,1%), the Zhytomyr 
Oblast (-5%), the Khmelnytskyi Oblast (-4.8%), the Dnipropetrorska and the Vinnytsia Oblasts (-4,9%), 
the Kherson Oblast (-4.7%), the Mykolaiv Oblast (-4.4%), the Ternopil Oblast (-5.5%), the Kharkiv 
Oblast (-4.4%), the Lviv Oblast (-1%), and the Kyiv Oblast (-0.16%). 

A complete list of settlements in the Dnipro basin is given in Annex 4 Table 2.  

Water supply (drinking water abstractions, surface or groundwater, volume)  

The Dnipro is the main source of water supply in Ukraine, with its catchment area of about 60% of the 
country's total. In general, around 150,000 water users are located in the Dnipro basin, of these, about 
8,500 are the primary ones. 

Data on water abstraction volume in the Dnipro basin shows that in the last 25 years, they tended to 
decrease (Figure 3.4). If in the early ‘90s the volume of water abstraction was more than 21 billion 
m

3
/year, then in recent years, it stabilized at the level of 6.0 - 6.5 billion m

3
. A similar trend is observed 

in changes in groundwater extraction within the basin (Figure 3.5). From almost 2 billion m
3
 taken from 

underground water facilities in 1991, water abstraction has decreased to 0.7 billion m
3
 in recent years. 

About 37% of this figure is mine and quarry waters. 
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Figure 3.4. Water abstraction from the natural water bodies within the Dnipro basin (million m
3
), 1990-

2017 

 

 

Figure 3.5. Water abstraction from the underground water bodies within the Ukrainian part of the 

Dnipro basin (million m3), 1990-2017 

 

During 2004-2013, there was a stabilization of water abstraction at the level of 8.0-8.5 billion m
3
, in 

comparison with the sharp decline that occurred in the 1990s and early 2000s. This decline was due to 
the economic crisis which was accompanied by a decrease in water demand, primarily for irrigation. 
Also, an implementation of fees for the special water use in the early 1990s played a certain role (as it 
was previously absent). The next decrease in the water abstraction volume was between 2014 and 
2017 - due to the cessation of the Dnipro water supply to the temporarily occupied territory of the 
Autonomous Republic of Crimea in 2014 and the decrease of its supply to a part of the temporarily 
occupied territories in the Donetsk and the Luhansk Oblasts. 

The largest source of water abstraction in the basin is the Dnipro as such, or rather the Dnipro 
reservoirs cascade (80% of the total water abstraction across the basin). The greatest volume of water 
is taken from the Kakhovka Reservoir (2,881 million m

3
 in 2017). From this reservoir, much of the 

water is taken irrevocably and transmitted beyond the limits of the Dnipro basin. Also, the water 
abstraction from the Kaniv and the Dnipro reservoirs is significant, but a larger part of the water is 
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returned to them as wastewater. The least water abstraction is performed in the Kyiv Reservoir (3.1 
million m

3
 in 2017). 

Among the Dnipro tributaries, the greatest volume of water is taken from the Prypiat and its tributaries, 
in particular, from the Styr and the Goryn, to meet the needs of the Rivne and the Khmelnitsk NPPs. In 
2017, within the Ukrainian part of the Prypiat basin, 289.7 million m

3
 of water were taken away, 

including 121.2 million m
3
 of underground water. Water abstraction from the Desna basin in 2017 

amounted to 115.8 million m
3
, of which 47.0 million m

3
 was underground water abstraction. The 

largest water abstraction is from the Desna Water Supply Station for the needs of Kyiv. Among other 
tributaries, the largest water abstraction is from the following rivers: the Ingulets (180.9 million m

3
 in 

2017), the Samara (175.4 million m
3
), the Teteriv (73.6 million m

3
), the Psel (61.5 million m

3
), and the 

Ros (58.8 million m
3
). For the Samara and the Ingulets, a considerable underground water extraction 

is associated with its pumping during the minerals mining. 

The greatest volume of water from the Dnipro within Ukraine is taken to the Kherson, the Kyiv, the 
Dnipropetrovsk, and the Zaporizhzhia oblasts. However, not all supplied water is consumed in these 
areas. 

During the year, the largest amount of water from the Dnipro and its tributaries is extracted in June-
August (Figure 3.6), the least - in January-February. The summer maximum of water abstraction is 
explained by the water supply for irrigation during this period of the year. It should be noted that the 
values of the maximum and minimum monthly water abstraction from surface water bodies differ in 
more than three times (805 and 249 million m

3
 as of 2017). As for the water abstraction from 

underground water objects (Figure 3.7), this difference is not significant (60.5 and 52.9 million m
3
).  

 

 

Figure 3.6. Water abstraction by months in 2017 (million m3) from the surface water bodies within the 

Ukrainian part of the Dnipro basin 
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Figure 3.7. Water abstraction by months in 2017 (million m3) from the underground water bodies within 

the Ukrainian part of the Dnipro basin 

 

The analysis of the water amount taken from natural water bodies within the Ukrainian part of the 
Dnipro basin in the sectoral section (Figure 3.8) shows that the share of industry (68.5%) dominates 
the share of housing and utility sector (16.1%) and agriculture (15.4%). Until recently (until 2014), the 
shares of industry and agriculture were almost the same, but the cessation of the Dnipro water supply 
to the temporarily occupied territory of the Autonomous Republic of Crimea (where it was used mainly 
for irrigation purposes) led to a change in the ratio. In the basin industry, the lion's share of water 
(80%) is extracted by energy companies, another 12% - by the ferrous metal enterprises. All other 
industries account for only 8% of water from the natural water bodies. In agriculture, 93.0% of water is 
collected for irrigation purposes, another part - for the needs of rural water supply. 

 

 

Figure 3.8. The share of the main sectors of the economy (%) in the water abstraction from the natural 

water bodies within the Ukrainian part of the Dnipro basin in 2017 

The shares of the above-mentioned branches in the process of water abstraction from the 
underground water bodies within the Ukrainian part of the Dnipro Basin is slightly different (Figure 3.9). 
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Figure 3.9. The share of the main sectors of the economy (%) in the water abstraction from the 

underground water bodies within the Ukrainian part of the Dnipro basin in 2017 

 

Since a significant part of underground water is used to provide communal needs, the share of 
housing and utility sector in the water abstraction from underground water bodies within the Ukrainian 
part of the Dnipro basin is 50.7% (as of 2017), while the share of industry is 38.4% and agriculture - 
only 10.9%. 

The volume of water used in the Dnipro basin is less than the amount of the extracted water. It is 
explained by the water loss and its transferring beyond the basin. Compared to the beginning of the 
1990s, there was a significant (in 4-5 times) decrease in water use for irrigation within the basin. 
Slightly less (in 2-3 times) was the decline in water use for industry needs. The smallest (in 1.8 times) 
was the decline in water use in housing and utility sector. 

Irretrievable water consumption in relation to the natural water bodies amounted to 2,830 million m
3
 in 

2017. Compared with 1990, it decreased by 3.8 times. Agriculture is a sector with a high proportion of 
irretrievable water consumption, especially for irrigation. The reduction of water abstraction within the 
basin for irrigation purposes over the last decades was the main factor in reducing irreversible water 
consumption. 

The greater volume of water (95%), taken from the Dnipro and its influx, is taken to the channel of the 
network. A small portion of the water is allocated to the underground horizons, in the reservoir and the 
depressions.  

In 2017, the Dnipro wastewater disposal and its tributaries amounted to 2,918 million m
3
 (Figure 3.10). 

Compared with 1990, the volume of wastewater disposal in the basin was reduced by 3.6 times. 
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Figure 3.10. Water discharged into the surface water bodies within the Ukrainian part of the Dnipro 

basin (million m3), 1990-2017 

 

In the total volume of wastewater disposal, the share of partially clean water, without water purification, 
is the greatest - it accounts for 64.5% of the total volume of wastewater disposal in the Ukrainian part 
of the basin (according to the data of 2017) (Figure 3.11). 22.1% of the contaminated, with no clean-
up and contaminated, insufficiently purified wastewater was discharged into the surface water bodies. 
Out of the partially clean water on the wastewater treatment facility, 94% (as of 2017) was purified 
using biological treatment, and other 6% - physicochemical and mechanical treatment. 

It is worth noting that the attribution of wastewater to various categories is rather conditional. Revision 
of the normative base at any moment can lead to the situation when the wastewater of any enterprise 
can shift from the category of "not cleaned" to the category of "cleaned after purification". 

 

 

Figure 3.11. Share (%) of various categories of wastewater discharged into the surface water bodies 

within the Ukrainian part of the Dnipro basin in 2017 

The largest volume of water in the Dnipro and its tributaries is allocated to the Dnipropetrovsk, the 
Kyiv, and the Zaporizhzhia Oblasts. Regarding the discharged objects, the main part (77%) is 
discharged to the Dnipro as such within the limits of the Kaniv, the Dnipro, and the Kakhovka 
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reservoirs. From the tributaries of the Dnipro, the largest amount of water is allocated to the Prypiat 
(105.4 million m

3
 in 2017), the Desna (81.1 million m

3
), the Ingulets (76.1 million m

3
), the Samara 

(62.5 million m
3
), and other rivers. 

The main amount of the wastewater discharged without purification runs to the Dnipro and the Kaniv 
reservoirs (90% of the total amount discharged directly to the Dnipro). Among the Dnipro tributaries, 
the greatest volume of such wastewaters is discharged to the Ingulets. 

Of the total volume of the contaminated wastewater discharge in 2017, 53% was disposed by industry 
(first of all, by the ferrous metal and coal industries), 42% of contaminated wastewater was disposed 
by the utility companies (water utilities).  

Sanitation. The state accounting of water use in Ukraine is carried out in the form of statistical 
reporting 2 TP-Vodgosp, approved by the Order of the Ministry of Environmental Protection of Ukraine 
No. 78 dated March 16, 2015. 

According to the state statistical reporting 2 TP-Vodgosp, there are 1,291 communal enterprises that 
extract water from the surface and underground water bodies for the next use for drinking and utility 
purposes in the Dnipro basin. 

In 2017, 1,083,000 m
3
 of fresh water from the surface water sources were extracted by communal 

enterprises. Of these, 69.6% (753,000 m
3
) returned in the form of wastewater of different quality. 

Approximately 43% refers to partially clean water, and the rest 57% is disposed of either without 
preliminary purification at all or insufficiently purified (Figure 3.12). 

40.2% of wastewater is undergone purification at the wastewater cleaning facilities. 

Wastewater of communal enterprises has a significant impact on the ecological status of water bodies. 
A significant amount of organic matter and nutrients is formed as a result of human activities. 

 

 

Figure 3.12. Wastewater distribution disposed into the surface water bodies of the Dnipro basin in 

2017, by the degree of purification, million m
3
 

 

The wastewater purification within the settlements is carried out at municipal wastewater treatment 
plants. In total, the 2 TP-Vodgosp registry includes 316 municipal wastewater treatment plants 
(MWWTPs), of these in 2017, 177 MWWTPs received discharges from enterprises for further 
purification. Totally, 302,342 million m

3
 of sewage were cleared by the above-mentioned enterprises. 

The MWWTPs in the Dnipro basin serve 11,731,005 people totally. By population, the settlements 
were divided into 3 main groups: more than 100,000 people, 10,000-100,000 people, and less than 
10,000 people. 
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The 1st Group - more than 100,000 people. This group includes 18 settlements, which equals 70% 
of the total population within the Dnipro basin. The total capacity of the MWWTPs of the large 
settlements amounted to 82% of the total in the basin. The general list of these settlements is given in 
Table 3.2. Spatial distribution can be seen in the Figure 3.13. 

 

Table 3.2. Municipal wastewater treatment plants in the settlements with the population of more than 
100,000 people.  

Name 
Population, 

people 

Total capacity of 
the MWWTP, 

million m
3
 

"SC "KYIVWODOKANAL" JSC 2,936,837 657 
"DNIPROWODOKANAL" DMA Plc. 1,000,506 195.4 
"WODOKANAL" Plc., ZAPORIZHZHIA 743,113 142.9 
"KRYVBASWODOKANAL" Plc,  KRYVYI RIH 654,964 154.8 
"POLTAVAWODOKANAL",  POLTAVA 291,963 21.57 
"VUWKH OF KHERSON" MSE 291,428 73 
"CHERNIHIVWODOKANAL" Plc., CHERNIHIV 289,399 34.31 
"CHERKASYWODOKANAL" Plc., CHERKASY 277,944 - 
"ZHYTOMYRWODOKANAL" Plc., ZHYTOMYR 268,000 37.75 
"MISKWODOKANAL" Plc., SUMY 264,483 49.28 
"RIVNEOBLWODOKANAL" 246,574 9.13 
CPC KCC "MISKWODOKANAL", KAMIANSKE 235,066 47.45 
"KREMENCHUKWODOKANAL" Plc., KREMENCHUK 221,251 16.5 
"LUTSKWODOKANAL" 211,644 43.8 
"BILOTSERKIVWODA"  LLC, BILA TSERKVA 209,176 16.43 
"NIKOPOLSKE VUWKH" НМР Plc. 112,102 29.09 
"PAVLOGRADSKE VUWKH" ПМР Plc. 106,184 15.22 
"BROVARYTEPLOWODOENERGIA" Plc., BROVARY 104,800 10.95 

 

 

Figure 3.13. Spatial distribution of of the large settlements with populatio more than 100000 inh. 
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The 2nd Group - 10,000-100,000 people. In total, there were 96 settlements of this group within the 
Dnipro basin, in which 26.0% of the population lived. The MWWTPs of these cities had a total capacity 
of 294.3 million m

3
, which was 15.6% of the total in the basin. The list of settlements of this group is 

given in Annex 4 Table 3. Spatial distribution of settlements of this group  can be seen in the Figure 
3.14. 

 

Figure 3.14. Spatial distribution of of the  settlements with population 10-100 thsd. inh. 

 

The 3rd Group - less than 10,000 people.  

The general list of these settlements is given in Annex 4 Table 4. 

In small cities within the basin, 3.2% of the total population lives. The relative share of the MWWTPs 
capacity of these settlements is 1.8%. Spatial distribution of settlements of this group can be seen in 
the Figure 3.15. 
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Figure 3.15. Spatial distribution of of the  settlements with population 2-10 thsd. inh. 

 

Methods of wastewater purification. The dominant share (98%) of sewage in the Dnipro basin was 
treated by biological purification method (Figure 3.16). 

 

 

Figure 3.16. Wastewater purification methods of the communal enterprises 

 

Kyivvodokanal (Kyiv) and Dniprovodokanal (Dnipro) are the largest MWWTPs in the Dnipro basin. 

Kyiv. In Kyiv, there is a system of the centralized sewage system, which includes the self-flowing 
sewer system, pumping pipes and collectors with diameters from 100 mm to 3,100 mm, sewage 
pumping stations, and the Bortnychi Aeration Station (BAS). 

For now, the Bortnychi Aeration Station is the only sophisticated complex of engineering structures, 
equipment, and communication lines intended for the complete biological treatment of sewage in Kyiv 
and separate regions of the Kyiv Oblast (Vyshgorod, Irpin, Vyshneve, Gnidyn, Shchaslyve, Chabany, 
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Kotsyubynske, Novosilky, Sofiivska Borshchagivka, Petropavlivska Borshchagivka, and Gatne), where 
all household wastewater, as well as waste from industrial enterprises, are treated. 

The BAS consists of three blocks of sewage treatment (Figure 3.17). The designed capacity of the 
plant is 1,800 million m

3
/day (the designed capacity of each of the three blocks is 600,000 m

3
/day). For 

now, the actual volume of sewage undergoing purification is from 800,000 to 1,000,000 m
3
/day. 

 

  

Figure 3.17. The Bortnychi Aeration Station 

 

Block No. 1, which started operating in 1964, is completely used-up and is in critical condition. Block 
No. 2, which started operating in 1975, and Block No. 3 - in 1986 also require urgent reconstruction. In 
addition, the smell of the BAS is a serious problem for the Kyiv citizens. The BAS occupies a territory 
of 151 ha in the Darnytsia raion of the capital. It is a sophisticated complex of engineering structures, 
equipment, and communications lines. Sewage water enters the station, undergoes purification, and, 
being cleaned, returns to the natural environment. The sediment accumulated after wastewater 
treatment is transported (pumped out) onto sludge fields for storage. 

Existing mud fields cover a total area of more than 272 ha. While constructing the BAS, it was 
projected 3.5 million m

3
 of the sediment content in the sludge fields, but, in fact, they are three times 

overfilled. More than 10 million m
3
 of sediment is accumulated on three mug fields, and its amount is 

growing daily. Due to their overfilling, there is a constant threat of sediment pouring, flooding of the 
surrounding areas, and pollution of water resources. 

The method of sewage and sediment treatment at the  Bortnicha Aeration Station was designed taking 
into account the qualitative composition of the runoffs in the 1960s. Sewage treatment was performed 
in accordance with the classical scheme, at the facilities of mechanical and complete biological 
treatment by the following indicators: suspended matter, biological and chemical oxygen consumption. 

Today, wastewater falls into a gravel section to the mechanical grates. The garbage deposited on the 
grates is collected by a conveyor in a special bunker-storage and is taken to the plant "Energia" for 
combustion. Then, wastewater run by self-flowing into the detritors, primary tanks, aerotanks, 
secondary tanks, and to the main canal. 

For now, a project of the BAS reconstruction has been developed, it should be launched in early 2019. 

Taking into account the urgency and priority of the reconstruction of the three operation lines, all 
objects of Block No. 1 will be fully rebuilt within the framework of the Project. Block No. 2 and Block 
No. 3 will be partially reconstructed. 

Within the framework of the Project for the new Block No. 1, the following updates are projected: 
biological treatment of wastewater will be provided with the creation of nitrification and denitrification 
zones in aerotanks, the building of pre-purification facilities which will allow reducing nitrogen and 
phosphorus concentrations to meet the requirements of EU Directive 2000/76/EU. Before discharging 
to the main canal, the wastewater will be disinfected with ultraviolet lighting. After reconstruction is 
completed, the quality of treated wastewater will be monitored by 10 indicators and comply with the 
EU standards. 

Dnipro. In Dnipro, there are only 3 aeration stations. The Central Aeration Station (CAS) with a 
capacity of 180 and 90 m

3
/day was constructed in 1979-1980 on the Sura river (Figure 3.18). 
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For wastewater supply to the CAS from the Kamianuvata arroyo, a self-flowing sewage collector with a 
section of 9 m², a length of 6 km, and a depth of 110 m has been punched in the rock. Its daily 
carrying capacity reaches 1 million m

3
. After complex has been launched, all runoffs of the city pass 

through the treatment facilities. 

In 1989-1990, additional capacities of the CAS were launched with a production capacity of 30,000 
m

3
/day. Thus, the daily capacity of the CAS increased to 330,000 m

3
. 

Currently, the capacity of the CAS is not enough. Therefore, an expansion of the Central Aeration 
Station is planned soon to increase production capacity to 840,000 m

3
/day. This issue is especially 

timely due to the fact that two complexes of treatment facilities - the Livoberezhna and the Southern 
aeration stations - are virtually used-up and also located in the dwelling and industrial enterprises 
zone, where there are no free territories for expansion. During the construction of deep drainage 
collectors, the runoffs will be gradually directed to the CAS. 

 

Figure 3.18. The Central Aeration Station, Dnipro 

 

The Livoberezhna Aeration Station. The first line of the Livoberezhna Aeration Station with a capacity 
of 12,000 m

3
/day was constructed in 1961 (Figure 3.19). In 1968, the second line was launched with 

the capacity of 60,000 m
3
/day. The third line was launched in three stages. In 1987, the first launched 

complex with a capacity of 28,000 m
3
/day. The second launched complex (25,000 m

3
/day) was in 

1988. The third (47,000 m
3
/day) - in 2000. 

For the first time in Dnipropetrovsk at the LAS, a workshop for purification with gravel filters, as well as 
a mechanical workshop, were built. Here, a sludge dewatering technology was used on the drum 
vacuum filters of the second line and the centrifuges of the third line. 

 

Figure 3.19. The Livoberezhna Aeration Station, Dnipro 

 

The Southern Aeration Station. The Southern Aeration Station with the capacity of 45,000 m
3
/day was 

put into operation in 1968 (Figure 3.20). 

According to the main project, the station was intended for wastewater treatment of the large industrial 
enterprises in the southern part of the city, such as “Polimermash” tire plant, “Dynamo” gas equipment 
plant, and twelve other enterprises. 

However, due to the growth of new residential areas "12 kvartal," "Verhnii," "Topolia," and others, 
there was a need to purify the communal and utility wastewater. Therefore, in the year 1970, the 
Southern Aeration Station was transferred to the balance of the City Water Services Company. 

In 1990, works on the automation of mechanical cleaning and pumping out of sludge from the detritors 
and contact reservoirs were performed. Such measures had to greatly improve technological 
processes. 

http://vodokanal.dp.ua/inf/otchk/c/01.jpg
http://vodokanal.dp.ua/inf/otchk/c/02.jpg
http://vodokanal.dp.ua/inf/otchk/c/03.jpg
http://vodokanal.dp.ua/inf/otchk/l/01.jpg
http://vodokanal.dp.ua/inf/otchk/l/02.jpg
http://vodokanal.dp.ua/inf/otchk/l/03.jpg
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Figure 3.20. The Southern Aeration Station, Dnipro 

 

The sewage treatment two-stage scheme (mechanical and biological) was taken as a basic 
technological scheme of the wastewater disposal at the treatment facilities in Dnipro. For the LAS 
treatment facilities, it also includes further cleaning.  

The wastewaters from the consumers (population and industrial enterprises of the city) through 
collectors and pumping stations of sewage discharge fall into the treatment facilities. After mechanical 
cleaning on the grates, detritors, and primary sediment tanks, wastewaters are released from 
suspended impurities and fall into the biological purification structures - aerotanks. In aerotanks, water 
purification is performed by bioorganisms, which vital activity is supported by the oxygen supply. After 
aerotanks, water, being cleaned in the secondary tanks, enters the contact reservoir, where it is 
disinfected with chlorine. Further, through self-flowing collectors, and on the Livoberezhna Aeration 
Station - through the pumping station, water is thrown into water bodies. 

There is no register on the degree of population connection to the sewage system in Ukraine. Data on 
the degree of population connection to the separate MWWTPs are taken from the site of The 
International Benchmarking Network (https://database.ib-net.org/search_countries). The obtained data 
shows that the degree of population connection to the sewage systems varies considerably depending 
on the population size. For agglomerations more than 100,000 people, it makes up to 69,5% on 
average; for cities with 10,000-100,000 people - 54,05%, and for small cities (up to 10,000 people) - 
40,2%. 

Data on municipal wastewater treatment facilities in the Dnipro basin are presented in Annex 4 Table 
4. 

The wastewaters from communal enterprises are the largest source of most pollutants in the surface 
water (Figure 3.21, Annex 4 Table 5). 
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Figure 3.21. The total amount of pollutants discharged into the surface waters with sewage from 

communal enterprises 

 

As shown in Figure 3.21, for the majority of pollutants, the share contributing by the communal 
enterprises significantly exceeds 50%. 

Wastewaters from industrial enterprises located within the urban agglomeration are also often 
transported to the municipal wastewater treatment plants. 

Comprehensive list of pollutants which are discharged by particular water users is presented in Annex 
4, Table 6. 

 

1.3.2. Agriculture 

Agriculture is a basic component in the agrarian sector of Ukraine, performs a system-forming function 
in the national economy, and creates the ground for the development and preservation of the food 
industry. Activities of the agriculture structural branches - crop farming and livestock farming - have a 
significant impact on the environmental conditions. 

The development of the intra-industry structure of agriculture depends on the existing forms of 
specialization objects, which comply with the prevailing direction of territorial production, the 
specialization of agrarian enterprises, and intra-sectoral economic activity. 

The presented below official statistics on the administrative units of Ukraine were calculated 
considering the limits of the Dnipro basin based on the relative share of the area of the separate 
oblasts within the basin. 

Farm structure. Analysis of the agricultural land structure within the Dnipro basin in Ukraine shows that 
the larger part of crop farming  lands, namely 68.75%, are operate  by agricultural enterprises and 
farms.  

Almost half as much of the cultivated land falls on the households (31.25%) (Figure 3.22, Figure 3.23). 

Instead, livestock production is more concentrated in the households (63.6%) (see Figure 3.22).  
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Figure 3.22. Ratio of economic entities in the Dnipro catchment within Ukraine 

 

 

Figure 3.23. Ratio of agricultural lands area by economic entities 

 

The organizational structure of the economic entities in crop and livestock farming by the oblasts 
within the Dnipro basin as of 2017 is given in Annex 4 Table 7. 

Crops area and average yields, agronomic practices including fertilizers and pesticide uses. The 
Dnipro basin land reserve mostly takes in cultivated agricultural lands (arable land is 69% (≥ 
16,005,760 ha), which indicates a high level of agricultural development of the catchment area (Figure 
3.24; Annex 4 Table 8). 

The area used for other types of land use, which refers to hayfields with pastures and lealands, 
forests, and built-up areas occupy almost half as much (27%, ~ 9,304,000 ha) in the structure of land 
use of the Dnipro basin. The smallest part of the catchment area is under surface water objects (~ 4%, 
1,915,500 ha) (Figure 3.24, Figure 3.25; Annex 4 Table 8).   

 

 

Figure 3.24. Structure of the land reserve of the Dnipro basin within Ukraine 
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Figure 3.25. Structure of land use in the Dnipro basin by administrative units,% 

 

According to the administrative-territorial division of the land reserve of the Dnipro basin, the majority 
of agricultural land is concentrated in the Poltava and the Dnipropetrovsk oblasts (in average, 
2,200,000 ha/oblast) (Figure 3.26; Figure 3.27, Annex 4 Table 8).  

 

 

Figure 3.26. Cultivation area in the Dnipro basin by administrative-territorial division 
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Figure 3.27. The plowed land ratio by administrative-territorial division, % 

 

By regionalization and averaging of statistical data for the last 5 years (2012-2017), in the sectoral 
structure of crop farming among the households of all categories, a wide specialization has been 
observed for the cultivation of grain, leguminous, technical, and other crops.  

The enterprise and farm lands occupy the largest share (~ 69%) of the total area within the Dnipro 
basin (Figure 3.23, Figure 3.28 (C); Annex 4 Table 9). 

More than ¾ of their area is occupied by forage crops grain (7.7%), industrial (sugar beet, sunflower, 
flax, rape, hemp,hops are most common in the Dnipro basin) t (35.5%) grain and leguminous crops 
(56.7%) (Figure 3.28A). Among the last ones, the winter and summer cereals (38%) (wheat, rye, 
barley), corn for grain (25%), and leguminous (8%) (peas, soybeans, field beans, etc.) make the 
dominant shares (Annex 4 Table 9). 

Vegetable farming is mainly concentrated in households (98-99%). Root and potato plants, as well as 
open-field vegetables and gourds in the Dnipro basin occupy about 12% of the crop areas. 
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А 

 

B 

 

C 

Figure 3.28. A - Structure of cultivation areas, B - areas of dominant agricultural crops cultivation, 1000 

ha, C - quantitative correlation between economic entities within regions of the Dnipro catchment area 

in Ukraine, (%) 

 

Also, they take in the crop areas of barley and rye (~ 70%), which are mostly concentrated in the 
north-east of the basin (the Chernihiv and Poltava Oblasts). At the same time, corn for grain is widely 
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spread on this territory in agricultural enterprises (83-95%). Meanwhile, the cultivated areas of the 
grain and technical crops on the south-eastern catchment areas (within the limits of the Mykolaiv, the 
Kherson, the Dnipropetrovsk, the Donetsk Oblasts) are almost equally (50/50) allocated among all 
economic entities. The oil plants, sunflower is mainly cultivated (18%) hold a significant share in the 
production among technical crops; the soybeans have become widespread (~ 7% of the cultivated 
areas); the sugar beet is grown on less than 3% of cultivated lands (Figure 3.28 B, Annex 4 Table 9). 

The structure of the harvested area of dominant crops within the separate administrative units of the 
Dnipro river basin is presented on theFigure 3.29

 

Figure 3.29. Structure of the harvested areas of dominant crops within the Dnipro basin, thsd. ha 

Figure 3.30 

 

Figure 3.30. The average yield of crops centner/ha and their relative shares 

 

Within the Dnipro basin 8,222,300 ha were fertilized in 2017, The area of the fertilized land within 
separate oblasts varied between ~223,000 ha to 1,177,500 ha (Figure 3.31 A, B; Annex 4, Table 11). 
Among the mineral fertilizers, the nitrogen fertilizers (~80%) are the most frequently used ones - from 
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222,300 to 1,153,300 ha (Figure 3.32). Detailed information on the use of different types of fertilizers 
by oblast is contained in Annex 4, Table 11. 

 

А 

 

B 
Figure 3.31. Fertilized crop area of the total oblasts (A) and fertilized fields of the oblasts in relation to 

the territorial shares within the Dnipro basin (B), thsd. ha 
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Figure 3.32. Relative share of applied mineral fertilizers on the cultivated areas of the Dnipro basin, 
1000 t 

According to the data [State Statistics Service of Ukraine ..], in the Dnipro basin, during the last 3 
years (2014-2016), the largest share of fertilized the sown areas (≤1,100,000 ha) and the highest 
relative volume of mineral (nitrate - 90,000 tonnes and phosphate - ~23,000 t) and organic 
(≥1,217,000 t) fertilizers was in the Poltava Oblast (Figure 3.33Figure 3.34Figure 3.35).  

 
Figure 3.33. Nitrogen fertilizers application in differend oblasts within the Dnipro basin 
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Figure 3.34. Phosphorus fertilizers application in differend oblasts within the Dnipro basin 

 

Figure 3.35. Organic fertilizers application in differend oblasts within the Dnipro basin 

 
At the same time, the greatest volume (≥115,000 t) of the mineral fertilizers on the sown areas of the 
Vinnytsia Oblast (as of 2017) (Figure 3.36). On a per hectare basis as of 2017, the maximum volumes 
of the mineral and organic fertilizers (0.18 and 1.3 t/ha respectively) are on the sown area of the Volyn 
Oblast (Figure 3.36, Figure 3.37; Annex 4, Table 11 
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Figure 3.36. The mineral fertilizer application to agricultural crops sowing (2017), thsd. t 

 

 

Figure 3.37. Application of organic fertilizers on sown areas, thsd. t  

 

In the regional context, fertilizer rates differed substantially (Figure 3.38, Figure 3.39). The largest 
amount of mineral fertilizers was in the Volyn and the Ternopil oblasts. The application of organic 
fertilizers ranged from 0.1 t/ha (the Mykolaiv, Kirovograd, Kherson, and Zaporizhzhia oblasts) to 1.3 
t/ha in the Rivne, Kyiv, and Volyn oblasts (Annex 4, Table 11). 
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B 

Figure 3.38. Organic (A) and mineral (B) fertilizers application per hectare of sown area, t  

 

By calculations, it is shown that due to the activity of the runoff, the largest amount of nutrient 
components loss from mineral fertilizers per unit of sown area will be in the Vinnytsia Oblast. At the 
same time, the share of this Oblast in the Dnipro basin is small. In this regard, the Chernihiv and 
Poltava oblasts, which are fully located within the Dnipro basin, will play a major role in the surface 
waters contaminating with mineral fertilizers. In addition, water-physical, primarily mechanical, 
characteristics of soils of the Chernihiv Oblasts are the most conducive to fertilizer infiltration in the 
lower horizons and their subsequent migration with lateral runoff. Despite one of the smallest parts of 
the Lviv Oblast in the Dnipro basin, the developed livestock sector will contribute to the largest input of 
the Oblast to water pollution due to organic fertilizers (Figure 3.39; Annex 4, Table 11). 

 

  

А                                                                                    Б 

Figure 3.39 Estimation of nitrogen and phosphorus inputs from mineral (A) and organic (B) fertilizers in 
the context of separate administrative areas of the Dnipro river basin, kg / ha 

Various chemical meliorants (herbicides, insecticides, defoliants, plant growth regulators, etc.) are 
used to protect agricultural crops from the pests (weeds and diseases) and to store and increase their 
yields, These chemicals are partially washed out by atmospheric precipitation in water and can 
negatively affect the state of aquatic ecosystems. 

During the reporting period (2016-2017), more than 21,472.68 tonnes of pesticides were used in the 
Dnipro basin and ≥10,615,290 ha of agricultural crops (cereals, fodder, vegetable, technical, etc.) were 
processed. The average indicator of pesticide input per hectare of cultivated area was ~ 1.32 kg/ha, 
which was significantly different by the heterogeneity of application and was determined by the 
requirements of sown areas (Figure 3.40, Figure 3.41).  
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Figure 3.40. Areas cultivated with pesticides, thsd. ha 

 

 

Figure 3.41. Quantity of pesticides, kg/ha of sown area 

 

The largest number of pesticides was observed in the Poltava oblast. 

The application of pesticides by oblast is provided in Annex 4 Table 12. 

The list of authorized pesticides is regulated by the State Register of Pesticides (in accordance with 
the requirements of the Cabinet of Ministers of Ukraine from November 21, 2007, No. 1328). As it 
states, 8,387 agents with a wide range of effects are allowed to use. Pesticides application is carried 
out by aviation or ground methods. The mechanism of action of pesticides is mainly characterized by 
selectivity in relation to their effects and is differentiated according to the designation: herbicides, 
fungicides, and insecticides. The classification of pesticides directly depends on the origin of the active 
ingredient (inorganic, organic, or biological) and its chemical composition (organochlorine), 
carbonates, heterocyclic, phosphoric, derivatives of diene synthesis, derivatives of urea thio- and 
dithiocarbamic acids, nitro-derivative phenols, synthetic pyrethroids, derivatives urea, etc.) (Annex 4 
Table 13). 

An example of an application of different types of pesticides in the Chernihiv and the Kyiv oblasts is 
shown in Figure 3.42.  
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А                                                                             Б 

Figure 3.42. Application of pesticides on sown areas in the Chernihiv (A) and Kyiv (B) oblasts, t/year 

 

Livestock husbandry, manure management. For the livestock complex of the Dnipro Basin, growing 
cattle, pigs, sheep, and poultry is distinctive. Poultry production dominates in absolute figures of the 
grown number of heads (Figure 3.43). 

 

 

Figure 3.43. Number of animals (1000 units) in farms of all categories within the Dnipro basin 

 

On the basis of the statistical data generalization [The State Statistics Service of Ukraine] on the 
livestock industry for 2017-2018, it is identified that the total number of cattle and pigs in the catchment 
area are 1,962.3 and 3,099.5 in average respectively. The number of sheep and goats is significantly 
fewer - 979,000 heads. Poultry breeding reaches 133 million heads in total. The dominant share of 
cattle and poultry breeding, 67% and 61% correspondingly, is provided by households (Figure 3.44). 
In the pig breeding sector, there is an insignificant advantage of agricultural enterprises - about 52%.  
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Figure 3.44. Ratio of agricultural animals by economic entities,% 

 

Indicators of breeding of domestic animals and poultry by oblasts within the Dnipro basin are shown in 
Figure 3.45 and in Annex 4 Table 14. 

The analysis of the regional distribution of statistical indicators of livestock breeding has shown that 
the Poltava and the Cherkasy Oblasts make the largest share in the industrial cattle industry (cattle), 
with an estimated 150,000 and 200,000 heads respectively. In the Lviv, the Mykolaiv, and the 
Vinnytsia Oblasts, households play a dominant role in the livestock sector (an average of 220,000 
heads in the oblast). 

In the pig breeding sector, the leading position has an industrial approach to animal breeding. The 
largest agricultural enterprises and farms are in the Donetsk and the Kyiv Oblasts, which on average 
have about 400,000 heads. 

The sheep is practiced in households of the Kharkiv and the Dnipropetrovsk Oblasts, within which 
there are 70,000-76,000 heads. 

The largest number of poultry is grown in the agricultural enterprises within the Kyiv, the Vinnytsia, and 
the Cherkasy Oblasts. 
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Figure 3.45 The total and relative number of agricultural animals and poultry in farms of all categories 

within the Dnipro River basin 

 

Due to the livelihoods of poultry, pigs, and cattle, a valuable subproduct of animal origin, that is 
manure, is produced. This is one of the most widespread organic fertilizers that is applied to the 
cultivated agricultural land. 

The general rules for handling manure are determined by the Law of Ukraine "On by-products of 
animal origin which are not intended for human consumption," according to which the manure belongs 
to Category II by-products. 

According to the norms of the mentioned Law for the period of the ban for the use of manure for 
fertilizer, manure should be stored in specially equipped areas, in bunkers, containers, and 
refrigeration units, the construction of which prevents the introduction of manure into the soil and water 
objects. In households, manure is stored without additional waterproofing. 

Subordinate acts and corresponding technical specifications to the Law "On by-products of animal 
origin which are not intended for human consumption" have not been developed yet.  

Statistical accounting of the amount of manure produced in the livestock sector is not carried out. 

Using provided data within the Dnipro basin for each of the agricultural activities in the field of livestock 
breeding and the coefficients of yield of manure per one animal taken from the «РОЗРАХУНОК 
БАЛАНСУ ГУМУСУ І ПОЖИВНИХ РЕЧОВИН У ЗЕМЛЕРОБСТВІ УКРАЇНИ НА РІЗНИХ РІВНЯХ 
УПРАВЛІННЯ». С. А. Балюк, В. О. Греков, М. В. Лісовий, А. В. Комариста. – Харків: КП "Міська 
друкарня", 2011. – 30 с.;** «Справочник агронома по защите растений». Под ред.: Ченкина А.Ф., 
Захаренко В.А.: М.: Россельхозиздат, 1979 – 352 с. (Table 3.3) , we calculated the amount of 
manure generated within the Dnipro basin with differentiation by the Oblasts. 

Table 3.3. The content of nutrients in organic fertilizers, kg/ton 

Fertilizers N Р2О5 

Manure of bedding cattle 5,0 2,5 

Liquid manure  (friable) of  pigs 3,4 2,1 

Manure without livestock sheep and goats 1,5 1 

Poultry droppings (generalized) 6,0 5,0 

The obtained results showed that due to the life of agricultural animals and poultry during one year 
(standstill period ~ 220 days), 6,621,380 tonnes is formed. The relative share of animals in manure 
production is shown in Figure 3.46. 
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Figure 3.46. Potential manure production by farm animals within the households of all categories,% 

 

The largest share of manure, totaling 80%, is formed in the Kyiv, the Dnipropetrovsk, and the Poltava 
Oblasts. In each of these areas, about 750,000 tonnes manure per year is produced (Figure 3.47).  

 

Figure 3.47. Manure production by farm animals within households of all categories 

 

Irrigation (area per crop, the average volume used), drainage. Due to insufficient and unstable 
natural moisture,  irrigation is used for maintaining constant agricultural activities. The dry and very dry 
zone covers more than 29.5% of the territory of Ukraine, which amounts to 11.6 million ha (37%) of the 
arable land. 

In 2017, 866.14 million m
3
 of water was selected for irrigation purposes from natural water objects of 

the Dnipro basin. Of the indicated volume of water, 23.26 million m
3
 (2.68%) came back to water 

objects in the form of normative clean collector-drainage water, which did not require cleaning. In total, 
in 2017, the collection of drainage water was carried out by 8 estates, the list of which is given in Table 
3.4. 

 

 

Table 3.4. List of enterprises  discharging collector-drainage water 

 
Name of enterprise 

Discharge volume in 2017, 
mln. m

3
 

1 The drainage system "Supiiyska", Zolotonsky raion 9,79 
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2 The drainagesystem "Zolotoniska" 8,04 

3 Cherkasky RUVR, Cherkasy  2,064 

4 The drainage  system "Rosava", Kaniv raion 0,756 

5  The drainage  system  "Merry hutir", Chornobai raion 0,744 

6 Frunze Interrajons Water Management  0,676 

7 Tsarichan interrajons water management  0,648 

8 
Kamensky interrajons water management Zaporizhzhya 
oblast,   K-Dniprovskaya city  

0,534 

 

The area of irrigated land in Ukraine in 2014-2015 amounted to about 490,000 ha, which was 22% of 
the need. The largest share of irrigated land (84%) is concentrated in the Steppe and Dryland zones. 
The total area of irrigated lands within the oblasts is about 277,000 ha, of these, 196,000 ha are 
located in the Dnipro basin. Irrigation measures are mainly held in the Kherson, the Zaporizhzhia, the 
Mykolayiv, and the Dnipropetrovsk oblasts. In particular, in the Kherson oblasts, the largest proportion 
of lands that need additional moisture is irrigated - 68%.  

The planting area on the irrigated lands by oblasts in 2017 is shown in Figure 3.48 and in Annex 4 
Table 15. 

 

Figure 3.48. The planted area of the irrigated lands within the Dnipro basin of Ukraine, thsd. ha 

 

On the irrigated lands of the Dnipro basin, cereals, technical, vegetable and fruit, and berry crops are 
grown. In the Kherson Oblast on the irrigated lands, grain (about 30%), vegetables (95%), forage 
crops in feed units from the general production in the oblast (60%), and rice (100%) are grown. The 
areas of cultivating individual crops in irrigated lands are shown in Figure 3.49 and in Annex 4 Table 
15. 
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Figure 3.49. The planted area of crops on the irrigated lands within the Dnipro basin, thsd. ha 

 

Exploitation of meliorative systems in Ukraine is carried out in accordance with the State Building  
Standards of Ukraine "Meliorative systems and structures" DBN V.2.4-1-99B State Building, 2000. 
Aссording to this document, the intensity of irrigation on medium and heavy soils should be 0.2-0, 3 
mm / min and 0.1-0.2 mm / min. It has been experimentally determined that the irrigation rate should 
be on average 3.5 thousand m3 / ha for  the vast majority of agricultural crops. The frequency of 
irrigation is 5-6 times per the growing season. In recent years, areas of drip irrigation have been 
expanding to grow vegetables. During the growing season, the irrigation gravity will be 5-6 times 
higher. In recent years, areas of drip irrigation have been expanding to grow vegetables. 

In the soil structure, irrigated lands are dominated by the blacksoil (61% of the total irrigation area) and 
chestnut (15%) soils. 

The common chornozem soils are spread in the Northern Steppe. Due to the medium or heavy 
mechanical composition of the chernozem, irrigation in this area is accompanied by the construction of 
drainage. 

For efficient use of the chornozems in the southern subsoil lands of the Southern Steppe, in parallel 
with irrigation, drainage is provided, as well as measures are taken to protect the subterranean lands 
from flooding and increase inland runoff. 

In the dry Southern Steppe, where the group of the chestnut soils includes dark chestnut soils and 
chestnut soils in combination with saline soils, irrigation is conducted in parallel with chemical 
reclamation. 

Irrigation on 80% of the land is carried out by sprinkling (with the use of sprinklers). On 20% of the 
area - drip irrigation is used. 

Currently, in irrigated agriculture of Ukraine, predominantly obsolete, wide-coverage sprinklers 
"Fregat," "Kuban-M," "DDA-100МА," "Dnipro" are used. Their available quantity does not exceed 
8,000 units. (including "Fregat" - about 4,900 units). These sprinklers have exceeded its planned work 
life in 2.0-2.5 times. In this regard, there are about 5,000-5,500 sprinklers in working condition. 

The irrigation system infrastructure was created in the Soviet times - main and distribution canals, 
pumping stations, protective dams, reservoirs, irrigation systems. 
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The largest in Ukraine, as well as in Europe, is the Kakhovka Irrigation System, which provides the 
Kherson and the Zaporizhzhia oblasts (Figure 3.50). The scheme of the Kakhovka Irrigation System is 
shown in Figure 3.51. 

 

Figure 3.50. The Kakhovka Irrigation System 

  

 

Figure 3.51. Scheme of the Kakhovka Irrigation System 

 

The surface within the system is flat, dissected by beams and channels of non-permanent 
watercourses, occur along the way. Among the soils, the southern blacksoil and dark chestnut soils, 
developed in the forest-like loams, prevail. In the dark chestnut soils in a complex with saline soils. 
The ground waters lie 20-40 m deep in the north of the massif and 3-4 m deep in the south. In areas 
with high groundwater, drainage systems are constructed. In order to preserve the unique natural 
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landscapes and biodiversity of the "Askania-Nova" reserve, the security zone of 2 km wide around it 
and vertical drainage across the reserve were created. 

A water supply source - the Kakhovka Reservoir. The water distribution across the irrigation array is 
provided by three canals (the main Kakhovka Canal of 130 km long, the Sirogoza Canal - 114 km, and 
the Chaplynka Canal - 42 km) and the system of inter-household distribution canals. The interregional 
network includes the open canals with anti-filtering soil- and concrete screens for drainage, surface 
and sewage waters to accumulating reservoirs; almost 160 km of discharge channel are constructed. 

 

1.3.3. Fish farms, shellfish aquaculture, professional fishing 

Withing the Dnipro basin on the territory of Ukraine, there are 24,043 artificial ponds with a total area 
of 153,280 ha and a volume of 1,963.6 million m

3
. The largest number of ponds is within the limits of 

the Dnipropetrovsk (3,292 units), the Kyiv (3,137 units), and the Poltava (2,688 units) oblasts.  

The distribution of the ponds by Oblasts and their parameters are shown in Figure 3.52. 

А 

Б 

Figure 3.52. Number of ponds within  the Dnipro river basin (A) and the parameters of the ponds (B)  

More than 38% of ponds are used on lease for the introduction and cultivation/breeding of the aquatic 
biological resources (two-year-olds, one-year-olds, industrial hatchlings). The number of fish-breeding 
ponds and their locations is shown in Figure 3.53 and Figure 3.54 and in Annex 4 Table 16. 
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Figure 3.53. Quantitative parameters of the ponds within the Dnipro basin of Ukraine 

 

 

Figure 3.54. Location scheme of the fish-breeding ponds 

 

The biggest fishfarms are: Private Joint Stock Company “Petrykyvsyky Rybhosp”, Petrykyvsyky Raion; 
Private Joint Stock Company “Chernigivrybgosp”;  Limited Liability Company “Prostory 
Slobozhanschyny, (Kharkiv); Limited Liability Company “Karachynivsyky Rybgosp”, Dnipro; Public 
Stock Company “Donrybokombinat”, Slovyansyky Raion, village Myrne; Limited Liability Company 
“Zhytomyr Oblast agricultural-fishering enterprise”; State Enterprise “Yagotynsyky Rybgosp” Yagotyn; 
Public Stock Company “Skvyrasilyrybgosp”, village Velykopolovetsyke, Skvyra Raion; Private Joint 
Stock Company “Sumyrybgosp”; State Entity “Producing-experimental Dniprovsyky sturgeon breeding 
factory”; State Entity “Novokakhovsyky small fish breeding factory”, village Obryv; State Enterprise 
“Irkliyiv fish breeder”, village Irkliyiv, Chornobayivsykyi Raion. The location of the largest fish farms in 
the territory of the Dnipro basin is shown in Figure 3.55. 
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на території басейну Дніпра 
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Figure 3.55. The location of the largest fish farms in the territory of the Dnipro basin 

 

Ichthyofauna of the fish-breeding ponds is represented by 37 species of fish which belong to 11 
families. The prevailing species are the bream, esox, perch, crucian, tench, carp, and roach. Thus, 
during the 2017 172 fish farms received about 2,815 q of industrial fish products. Distribution of fishery 
products by Oblasts is presented in Figure 3.56. 

 

Figure 3.56. The quantity of sold products, q 

Ukraine has great potential for the development of mariculture. For the mussels and oysters breeding, 
the whole north-western part of the Black Sea lagoon water area of approximately 200,000 ha can be 
used. Significantly larger areas are in the open sea waters with depths of 3 to 10-30 m which 
correspond to the optimal needs of the industrial economy. The coastal strips of the Northern Black 
Sea Coast have the largest solar and wind energy resource in Ukraine. 

Mariculture in Ukraine is regulated by the Law of Ukraine "On Aquaculture" dated 09/18/2012 and the 
CMU resolution “On Approval of the Procedure for the special use of water bioresources in internal 
fish water management facilities (their parts), inland sea waters, the territorial sea, the exclusive 
(marine) economic zone, and on the continental shelf of Ukraine,” which entered into force on January 
1, 2016. 

Now, under conditions of economic and political instability, the loss of the Crimean peninsula with its 
vast area of water, under conditions of the annexation of the Crimea, without effective control, and 
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state support, the marine culture of the Black Sea does not receive proper development, in spite of the 
whole sea potential. The legislative, financial, environmental, and social barriers are the main ones for 
the development of mariculture. 

In order to stimulate the development of mariculture, it is necessary to specify more clearly and in 
detail the terms of the marine territory lease, ways of managing the economy, choosing the form of 
ownership, etc. Legislative separation of powers between different levels of executive power in the 
management of mariculture must be carried out. The Law “On Aquaculture” provides for strict 
centralization of management, but foreign experience shows that the regional system of management 
structures that is more aware of the natural, ecological, economic, and social characteristics of the 
region is most efficient in this industry. Also, the system of obtaining permits for the opening of a 
private enterprise for the cultivation of mussels should be simplified. 

 

1.3.4. Forestry 

According to the Land and Forest Codes, forests of Ukraine can be in the state, communal, and 
private ownership. The vast majority of forests are state-owned. During the process of land 
demarcation, about 1.3 million ha (13%) of forestry land plots were allocated to the communal 
property. They are in constant use of communal enterprises subordinated to local municipal bodies. 
The share of private forests is less than 0.2% of the total forest area. About 0.8 million ha of state-
owned forest lands are not in use and are classified as land reserves. 

Historically, there are numerous constant forest users of state forests in Ukraine (for forestry, forests 
are provided for permanent use to enterprises, institutions, and organizations of several dozens of 
ministries and departments). According to departmental subordination, the largest area of forest lands 
(about 73%) is in the use of forest enterprises of the State Agency of Forestry. 

The overall structure of forestry at the territory of Dnipro Basin is presented on Figure 3.57. 

 

Figure 3.57. Forestry structure at the territory of Dnipro Basin 

Below there is information concerning forestry per Oblasts of Ukraine, where the density of forest 
within Dnipro Basin is the highest. 

The Dnipropetrovsk Oblast 
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Forests of the Dnipropetrovsk Oblast are not of industrial importance, they perform mainly ecological, 
protective, and recreational functions and are classified in the I group of forests. According to the 
calculations of scientists, the optimal forest cover percentage in the Dnipropetrovsk Oblast should be 
8-10%. It is now only 5.6% (15.6% across Ukraine). So, in order to reach the optimal value, it is 
necessary to double the existing forest area. 

The most common groups of forest types are the dibrovas (50%), semi-dibrovas - 25%, semi-
coniferous forests - 15%, coniferous forests - 10%. 

As of 01/01/2017, the total area of the forestry lands of the Dnipropetrovsk Oblast is 115,124 ha, 
including the covered by forest vegetation lands - 77,490 ha, the total wood stock - 14,180 m3, and 
the forest areas - 5.6% (Table 3.5). 

Table 3.5. Forest fund of the Dnipropetrovsk Oblast 

№ Indicators 
Total area, 

ha 

Covered by 
forest 

vegetation 
area, ha, % 

Total wood 
stock, 1000. 

m
3
 

I Total forest fund (sum of rows 1+2) 115124 77492 14178 

1. 
Total area of forestry lands, conservational lands, and other environment-oriented lands, 
including: 

1.1 the state forestry enterprises  115124 77492 14178 

2. Total wood stock of the forest fund Х Х 14178 

 
The Poltava Oblast 

The structure of the forestry land in the Poltava Oblast is presented in Table 3.6 

Table 3.6. Forestry lands in the Poltava Oblast (2016) 

No. The Poltava Oblast Unit of measure Value Note  

1 
Total area of the forestry lands 
including: 

ha 251,635.0  

1.1 
the forestry lands of the state 
forestry enterprises  

ha 233,497.00  

1.2 
the forestry lands of the 
communal forestry enterprises 

ha 1,340.00  

1.3 
the forestry lands which are 
not transferred for use 

ha 9,138.00 Reserve lands 

2 
the forestry lands which are 
covered by forest vegetation 

ha 285,922 
Total forest 

fund 

3 
Woodiness (the ratio of the 
area covered by the forest to 
the total area of the Oblast)  

% 8.9  

 
Forests of the Poltava Oblast are characterized by average productivity. According to the Poltava 
Regional Department of Forestry and Hunting, the total wood supply of the oblast is 52.674 million m

3
, 

the annual growth of wood by 1 ha is 4,088 m
3
. 

Reforestation is mainly performed by the creation of forest crops. In 2016, there were 1,748.0 ha of the 
planted forest crops, which is more by 307.0 ha or 17.6% than in the previous year (in 2015 - 1,441 
ha, in 2014 - 1,149.0 ha, in 2013 - 1,136.1 ha, in 2012 - 976 ha, in 2011 - 1,026.22 ha, and in 2010 - 
669,5 ha). Of these, there were planted 35 ha of forest (31 ha in 2015, 13 ha in 2014, 15 ha in 2013, 
13 ha in 2012, 23 ha in 2011, and 39 ha in 2010), more than in the previous year by 11.4% (Figure 
3.58). 
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А)                             B) 

Figure 3.58 Reforestation (total) (A), ha and Natural forest renewal (including), ha (B) 

 
The natural renewal of the forest plantations in the Poltava Oblast in 2016 amounted to 191 ha (in 
2015 - 193 ha, in 2014 - 375 ha, in 2013 - 212 ha, in 2012 - 205 ha, in 2011 - 245 ha). The overall 
dynamics of natural renewal in recent years is positive, but due to fires in the summer, the indicator is 
always less. Reforestation and afforestation include forest landing and sowing (Figure 3.59). 

 

А)                                    B) 

Figure 3.59. Afforestation (total), ha (А) Sowing of the forest (including), ha (B) 

 

During 2016, the permanent forest user and owner, the State Forestry Agency (State Enterprise 
“Poltavaoblagrolis” and State Enterprise the "Lubny Military Forestry" entered the Poltava Regional 
Forestry and Hunting Management Department) planted 253 ha of forest and sown 40 ha, in 2015 - 
255 ha and 47; in 2014 - 451 ha and 73 ha; in 2013 - 896 ha and 105.9 ha; in 2012 - 1,012 ha and 100 
ha; in 2011 - 960 ha and 342 ha; in 2010 - 1,266 ha and 38 ha, respectively. The total value remained 
at the level of the previous year of 293 ha (in 2015 it amounted to 320 ha, in 2014 - 4 ha, in 2013 - 
1,001.9 ha, in 2012 - 1,112 ha, in 2011 - 1,305 ha, in 2010 - 1,304 ha). 

Creation of the protective plantings is carried out on lands that are unsuitable for agriculture. In 2016, 
40 ha of forest were sown in this way, less than in the previous year by 14.9%; in 2015 - 47 ha, in 
2014 - 73 ha, in 2013 - 88 ha, in 2012 - 89 ha, in 2011 - 116 ha, in 2010 - 59 ha. 

The Zhytomyr Oblast 

The Zhytomyr Oblast is one of the leading places in Ukraine for the stock of forest resources. The total 
stock of stem wood is more than 200 million m

3
. The area of forestry land is 1,096,390 ha, including: 

 the state forest enterprises of the Zhytomyr Oblast Department of Forestry and Hunting - 
796,600 ha; 

 the communal forest enterprises - 299,790 ha. 

Woodiness of the Zhytomyr Oblast makes up 34.1%. The structure of the forestry lands in the 
Zhytomyr Oblast is presented in Table 3.7. 
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Table 3.7. Forestry land in the Zhytomyr Oblast 

No. The Zhytomyr Oblast Unit of measure Value 

1 Total area of the forestry lands  1000 ha 1096.19 

 including:    

1.1 the forestry lands of the state forestry enterprises  1000 ha 796.4 

1.2 
the forestry lands of the communal forestry 
enterprises 

1000 ha 299.79 

1.3 the forestry lands which are not transferred for use ha - 

2 
the forestry lands which are covered by forest 
vegetation 

1000 ha 959.9 

3 
Woodiness (the ratio of the area covered by the 
forest to the total area of the Oblast)  

% 34.1 

 
In 2016, the state forest enterprises of the Zhytomyr Regional Forestry and Hunting Department 
performed reforestation on the lands of the state forest fund with the total area of 7,416 ha, while 
target area was 7,100 ha, which is 104%. 

In accordance with the requirements of the Instruction on Designing Technical Acceptance, 
Accounting, and Evaluation of Forest Cultural Objects, the forestry enterprises of the regional forestry 
and hunting department have carried out an autumn inventory of forest nurseries, shrubs, plantations, 
forest crops, and natural regeneration sites. 

The inventory was subject to 14,223 ha of forest crops which was certificated on the I class of quality - 
5,607 ha (39.4%), II class - 7,405 ha (52.1%), and ІІІ class - 1,211 ha(8.5%). 

3,889 ha of forest crops are transferred to the covered-forest lands, of which 2,273 ha of pine common 
and 633 ha of oak. Natural renewal areas are translated into forest-covered lands of 1,680 ha of land, 
including 429 ha of pine common. Management companies in 2016 raised 40,869,700 units of 
standard seedlings and rooted cuttings, representing 91.6% of the annual norm. 

The subsidiaries of the Zhytomyr Regional Utility Forestry Enterprise "Zhytomyroblagrolis" conducted 
reforestation on a total area of 3,111.5 ha. 

The dynamics of reforestation, afforestation, and the creation of protective plantings from 2012 to 2016 
is shown in Table 3.8. 

Table 3.8. Dynamics of reforestation and creation of protective forests, ha 

Indicators 2012 2013 2014 2015 2016 

Reforestation and afforestation on the forest fund 
lands 

7840,6 7840,6 8343,6 8343,3 10527,5 

Creation of the protective forests on the unsuitable 
for agricultural lands  

70 70 50 50 - 

Creation of the fields-protective forest lines - - - - - 

 

The Chernihiv Oblast 

The total forestry lands area in the Chernihiv Oblast as of 2016 amounted to 740,220 ha (Figure 3.60). 
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Legend: 
-orange-yellow bar – total area of agricultural land; 
- red-blue triangle – area of agricultural lend covered by forest. 

Figure 3.60. Agricultural lands of Chernigiv Oblast 

 
Woodiness of the Oblast is uneven and varies from 37-41% (the Semenivka, Ripkyn, Korukivsk 
raions) to 8-11% (the Bakhmatsk, Warvynsk, Kulykiv, Mensk raions), the average forest area of the 
oblast is 20.7%. 

Most forest users of the oblast conducted a division of forests on the protective categories and the 
allocation of special protection areas. Distribution of forestry land is given in Table 3.9. 

 

Table 3.9. Forestry lands in the Chernihiv Oblast (as of 01/01/2017) 

No. Indicators 
Unit of 

measure 
Value 

1  Total area of the forestry lands  1000 ha 741,22 

 including:  

1.1 the forestry lands of the state forestry enterprises  1000 ha 
444,9 

1.2 the forestry lands of the communal forestry enterprises 1000 ha 
206,62 

 the forestry lands which are not transferred for use 1000 ha 50,9 

1.4 the forestry lands which are covered by forest vegetation 1000 ha 38,8 

2 Woodiness (the ratio of the area covered by the forest to the 
total area of the oblast)  

1000 ha 575,785 

3 Total area of the forestry lands  % 20,9 

 
During 2016, sanitary felling was carried out on the territory of the Oblast. Compared to 2015, the total 
sanitary felling area increased by 106.65 ha. Forest felling was not conducted in the reporting period. 

The harvesting of timber during felling related to forestry management is 656,933 m
3
, including carring 

fellings - 168,720 m
3
. However, we need to note that forest care felling is a massive forest selection of 

trees, which helps the foresters form the plantation in terms of composition and form, the quality of 
wood, the speed of growth, and productivity of trees. 

Reforestation on the territory of the Oblast is carried out on the areas after continuous felling, while 
afforestation - on unsuitable for agricultural use lands. During 2016, the forest enterprises reforested 

1.3 
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4,467.5 ha of forests. All cuttings undergo reforestation during the year, and on cuttings after a fire, 
afforestation took place during 2 years, so that in the first year the area gained the corresponding 
qualities of the natural environment. 

Every year, forestry enterprises, despite a number of objective reasons (including unfavorable weather 
conditions), do everything possible to ensure timely reproduction of forests which will allow continuous 
and efficient replenishment of wood stocks, preserve and enhance the useful properties of forests, and 
strengthen the ecological state in the area. Thus, during the last year, there were restored 4,467.5 ha of 
forests, including 111.4 ha of newly formed forests on low-yielding lands. 

The Rivne Oblast 

As of January 1, 2017, the total area of the forests of the Oblast is 857,300 ha, of which 795,600 ha 
(92.8%) are the lands of the State Forestry Agency of Ukraine; 49,400 ha (5.8%) - lands in use of 
farms of the Ministry of Agrarian Policy of Ukraine; 12,300 ha (1,4%) - land in use of the Ministry of 
Defense of Ukraine. The area of forestry lands covered with forest vegetation is 740,500 ha, of which 
685,600 ha are the state-owned forests of the State Forestry Agency of Ukraine; 43,600 ha - in the 
forests of the Ministry of Agrarian Policy of Ukraine; 11,300 ha - in the use of the Ministry of Defense 
of Ukraine. Woodiness is 36%. Information on the forestry lands in the Oblast is given in Table 3.10. 

 

Table 3.10. Forestry lands of the Rivne Oblast and forestry indicators 

No. Indicators  Unit of measure Value 

1 Total area of the forestry lands, including  1000 ha 857,3 

1.1 
the forestry lands of the state forestry enterprises  1000 ha,  

% 
807,9 

94,2 

1.2 the forestry lands of the communal forestry enterprises 1000 ha - 

1.3 the forestry lands which are not transferred for use 1000 ha 49,4 

1.4 the forestry lands which are covered by forest vegetation ha - 

2 Area of the forestry lands covered by forest vegetation 1000 ha 740,5 

3 Total stock of wood for reporting period 1000 m
3
 133098,4 

4 Stock of wood per 1 ha of forestry lands m
3
 196,3 

5 Forest area per capital  ha 0,7 

6 Stock of wood per capital m
3
 114,5 

7 
Woodiness (the ratio of the area covered by the forest to 
the total area of the oblast)  

% 
36 

 
The forests workers of the Oblast carry out work on the forest planting on the principle of expanded 
reproduction of forests, that is the area of forest reproduction exceeds the area of cuttings. In recent 
years, forestry enterprises have been conducting work in the direction of increasing forest area. 
Between 2011 and 2016, 31,900 ha of new forests were planted in the oblast. 

According to the results of 2016, the work on forest reproduction was carried out on an area of 7,153.4 
ha, including planting and sowing of forest crops of 4,341.9 ha. As a result of the technical 
acceptance, 2,811.5 ha of natural regeneration are included in the reforestation. 

The Sumy Oblast 

As of 01/01/2017, forestry enterprises of the Oblast carried out landing and sowing of forests on an 
area of 2023 ha. According to the results of the year, forestry enterprises of the Oblast created forest 
crops on an area of 1,548 ha, including a natural regeneration of 267.7 ha. In 2016, forest crops were 
groomed on an area of 5,479.8 ha, and 14.6 ha of forest crops nurseries were planted. The list of 
forestry lands in the Sumy Oblast is given in Table 3.11. 

 

 

Table 3.11. Forestry lands in the Sumy Oblast 

No. Indicators Unit of measure Value 

1 Total area of the forestry lands, including  1000 ha 470,5 
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1.1 the forestry lands of the state forestry enterprises  1000 ha 283,775 

1.2 the forestry lands of the communal forestry enterprises 1000 ha 152,3 

2 
The forestry lands which are covered by forest 
vegetation 

1000 ha 
425,8 

3 
Woodiness (the ratio of the area covered by the forest 
to the total area of the oblast)  

% 
17,8 

 
In the Oblast, there are insufficient volumes of the creation of protective forest plantations of the linear 
type - field-protecting, coastal, and other forest bands. The reforestation and the creation of protective 
forests are given in Table 3.12 according to the data from the Sumy Regional Department of Forestry 
and Hunting, entrerprise "Sumyoblagrolis." 

 
Table 3.12. Reforestation and creation of protective forests in the Sumy Oblast 

Indicators Conducted in 2016 (ha) 

Reforestation  1884,8 

afforestation, including created forests: 148,7 

Protective forest plantings  148,7 

Field-protective forest bands  - 

 

The Kyiv Oblast 

As of 01/01/2017, the forestry lands are located on an area of 408,300 ha, including those covered 
with forest vegetation on an area of 354,007 ha. The total supply of wood is 90,805,900 m³. By area of 
the plantation, conifers (61%) and hard-wooded (25%) forests are dominated, the soft-wooded ones 
occupy 14%. The predominant part of these groups of crops is pine, ordinary oak, birch, and alder. 
The area of forests in recent years is significantly reduced due to the deforestation for non-forestry 
needs. 

Special use of forest resources in the Kyiv Oblast for 2016: approved expected forest cut-over area of 
623,300m³, in fact, 576,500 m³ were cut down. 

Reforestation and afforestation in the Oblast were carried out on an area of 3,469.7 ha. An important 
task for the development of the forestry complex of the Oblast is to ensure maximum coordination of 
financial and economic, procedural and institutional, and departmental and managerial resources and 
their concentration mobilization in the priority directions - reforestation and afforestation. 

The Volyn Oblast 

As of January 1, 2017, the total area of lands in the forest fund within the Oblast was 624,500 ha. The 
foresters of the Oblast carry out work on forest planting by the principle of expanded reproduction of 
forests, that is, the area of forest reproduction exceeds the area of cuttings. 

In 2016, the restoration of forests was carried out on an area of 5,233.4 ha. It should be noted that 
care has been taken for forest crops on the area of 15,584 ha, while a planned area was 13,295 ha. 
Performance equals 117%. In order to ensure the implementation of forestry works in the autumn of 
2016, ground preparation was conducted on an area of 1,667 ha, while planned - 1,115 ha, a 150% of 
performance. For the local population for gardening purposes were sold garden material of ₴1.704 
million; compared with the last year, it is ₴502,000 more. 

The qualitative indicators of forest-cultivated production by data on the autumn inventory are as 
follows: the average actual consumption of forest crops was 92.9%; by quality classes, I and II quality 
classes were prevailing (99%). 

In 2016, 4,143.6 ha of forest crops and natural regeneration were transferred into a forest-covered 
area. The percentage of transferred forest crops of I and II classes is 96.2%. 

 

The Cherkasy Oblast 

The Cherkasy Oblast, having an area of 20,900 ha, belongs to the low-forest Oblasts of Ukraine: the 
total area of the forest fund of the Oblast is 338,600 ha, including forest covered area of 322,400 ha, 
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i.e., woodiness is 15.4 %, with optimal woodiness - 16%. Distribution of forestry lands is presented in 
Table 3.13. 

Table 3.13. Forestry land in the Cherkasy Oblast 

No. Indicators Unit of measure Value 

1 Total area of the forestry lands, including  1000 ha 338,6 

1.1 the forestry lands of the state forestry enterprises  1000 ha 279,9 

1.2 the forestry lands of the communal forestry enterprises 1000 ha 58,7 

2 
The forestry lands which are covered by forest 
vegetation 

1000 ha 
322,4 

3 
Woodiness (the ratio of the area covered by the forest 
to the total area of the Oblast)  

% 
15,4 

 
The current state and distribution of forests in the Cherkasy Oblast are, first of all, the result of human 
activity. Forest plantations of the Cherkasy Oblast are mainly created artificially (over 70%). The 
average age of forests is 62 years. Forests in the oblast are uneven. They were mostly spread in the 
Cherkasy (37.8%), the Kaniv (31.9%), the Smiliansk (25.8%), the Chygyryn (23.2%), the Korsun-
Shevchenkivsk (21.6%), and the Gorodyshche (19.1%) administrative raions. The smallest percentage 
of forests are in the Zhashkiv (2.5%), the Drabivsk (2.7%), the Chornobyivsk (4.8%), and the 
Khrystynivsk (6.5%) raions. 

Forests of the Cherkasy Oblast are formed by more than ten crops of main and associated forest 
species, which are dominated by oak, pine, acacia, ash, hornbeam, and alder. The share of the hard-
wood stands is 64.3%, conifers - 28.8%, and soft-wood - 6.3%. 

The users of the forest fund of the Cherkasy Oblast are state enterprises of the State Agency of Forest 
Resources of Ukraine (81.6%); communal forest enterprises that are subordinated to Oblast councils; 
and Military Forestry of the Ministry of Defense of Ukraine. More than 30,000 ha of forests are located 
on reserve lands. 

The share of forests covered with forest vegetation in the Oblast is 95.2% of the total area of forestry 
land. According to the Cherkasy Regional Department of Forestry and Hunting, this figure is 91.5%, 
and forest crops - 64% of the area covered with forest. The average annual increase per 1 ha of forest 
covered area is 4 m3, wood stock per 1 ha of forest covered area is 250 m3. The average size of 
forest use per 1 ha is 2.7 m3 of wood (about 65% of annual growth). 

The forests of state enterprises of the regional administration are distributed according to their 
functions in the following categories: 

1. forests of the nature protection, scientific, historical and cultural purposes - 15,900 ha; 
2. recreational and sanatory forests - 73,200 ha; 
3. protective forests - 111,100 ha; 
4. operational forests - 79,100 ha. 

The Zaporizhzhia Oblast 

The forests and forestry of the Oblast have certain features compared to the western Oblasts: the 
relatively low average forest area in the Oblast, which has significant differences with regard to forest 
vegetation, forest management methods, and use of forest resources and forest useful properties 
(Table 3.14). 

Table 3.14. Forestry lands in the Zaporizhzhia Oblast (as of 01/01/2017) 

No. Indicators Unit of measure Value 

1 Total area of the forestry lands, including  1000 ha 66,9 

1.1 the forestry lands of the state forestry enterprises  1000 ha 66,9 

1.2 the forestry lands of the communal forestry enterprises 1000 ha - 

1.3 the forestry lands of forest owners ha - 

1.4 the forestry lands which are not transferred for use ha - 
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2 
The forestry lands which are covered by forest 
vegetation 

1000 ha 

 
36,674 

3 Total stock of wood for reporting period 1000 m
3
 33,564 

4 Stock of wood per 1 ha of forestry lands 1000 m
3
 0,046 

5 Forest area per capital ha 0,02 

6 Wood stock per capital  m
3
 1,76 

 
The works on forest carrying are regularly performed for the restoration of the culture formations of 
plantations and increasing their resilience. In 2016, felling, formation, and rehabilitation of forests and 
other measures were carried out on an area of 2,217 ha, the total volume of wood was collected 
during the fellings - 28,979 m

3
. The care fellings of forest were carried out on an area of 117 ha, the 

total volume of wood was 654 m3. Selective sanitary felling was carried out on an area of 1,941 ha, 
the total volume of wood was 29,451 m

3
. 

Reforestation and afforestation are carried out in the Oblast by planting forest crops. In 2016, 83 ha of 
forest crops were created, of which 41 ha - protective forest plantations on land subject to state 
forestry enterprises. 

519 ha of forest crops on the lands of the state forest fund are transferred to covered with forest 
vegetation lands. 

Influence of Chernobyl NPP accident on forest resources of Dnipro Basin 

Significant part of the territory of Ukraine, including territory of Dnipro basin has been contaminated by 
radionuclides as a result of Chernobyl NPP accident. Map of density of 

137
Cs contamination is 

presented on Figure 3.61. It can be quite clearly seen that the main pollution took place in Northern 
parts of Kyivsyka Oblast and Zhytomyrsyka Oblast. Besides those Oblasts pollution of forest 
happened in Volynsyka Oblast, Rivnensyka Oblast, Sumsyka Oblast, and Chernigivsyka Oblast.  

Due to complexity forest of Kyivsyka Oblast, especially in Northern part, forest accumulated much 
more amount of radionuclides comparing to open areas. Intensive radioactive pollution of selected 
sites right after the accident caused death of trees (so-called “red forest”) at area of around 600 
Hectares. Also forest was harmed practically at a whole territory of 30 km Chernobyl NPP Exclusion 
Zone.      

Currently, almost all radionuclides (98%) which deposited at forest are concentrated in the forest floor 
and on the top layer of soil profile (0-5 cm). 

According to data of radiological control, exceedance of the permissible limits of radioactive 
contamination of wood was identified only in two Oblasts: Zhytomyrsyka Oblast and Chernigivsyka 
Oblast.    

Comparison of different samples of wood which exceed permissible limits of contamination in different 

Oblasts and for different years allows noting considerable decrease in their number. Thus, in 

Zhytomyrsyka Oblast the share of wood samples exceeding the limits in 1991 equaled to 8.3% while in 

2010 just to 0.1%. For Chernigivsyka Oblast figures were 3.0% and 0% respectively. This clearly 

shows gradual decline in radioactive contamination of wood which occurs due to physical decay and 

reduction of radionuclides migration ability caused by binding in soil absorption complex. 
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Legend: 
Total contamination of the territory with 

137
Cs (global deposition + Chernobyl deposition), KBq/m

2
 (figures above 

the colored strip), Curie/m
2
 (figures below the colored strip) 

Figure 3.61. Map of pollution of the territory of Ukraine with 
137

Cs (1986) 

 

1.3.5. Industry 

The Dnipro basin is located within the 19 oblasts, which vary considerably in terms of urbanization, 
industrial development and agriculture. Among them Dnipropetrovs'k oblast is one of the key industrial 
regions of Ukraine. 

As a result of the economic activity, the river network receives wastewater from industrial, communal 
and agricultural enterprises, which substantially violates the natural balance of processes in the 
aquatic ecosystem. 

In total, the territory of the basin accounts for 6,173 enterprises, the use of which is subject to state 
accounting, of which 1291 are communal utilities (see section 1.3.1 Sanitation). 

The main branches of industrial production in the Dnipro basin include mining, metallurgy, chemical 
and petrochemical industry, mechanical engineering, food production. 

In 2017, 4,783 million m
3
 of fresh water from the surface water sources were taken by industrial 

enterprises (Figure 3.62). The largest share of water intake within the Dnipro basin is conducted by the 
enterprises of the energy sector (41.56%) and irrigation systems (41.79%), while light industry (0.02%) 
takes the smallest share. The largest volumes of water for irrigation purposes are extracted in the 
Kherson and the Mykolaiv Oblasts. The largest watershed for the power industry is carried out within 
the Zaporizhzhia, the Kyiv, and the Dnipro Oblasts. 
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Figure 3.62. Water abstraction from the natural water bodies by industrial enterprises within the 

Ukrainian part of the Dnipro basin (million m
3
), 2017 

 

The total volume of returning water discharges of various quality to the surface water bodies of the 
Dnipro basin in 2017 from industrial enterprises equals 2,092 million m

3
. Of these, 79.5% comes from 

the energy sector. The main share of returning water discharges (99%) from energy companies is 
partially clean water without purification (Annex 4 Table 17). 

An analysis of contaminated water discharges to the surface water objects from industrial enterprises 
showed that, together with all enterprises in 2017, 146.1 million m

3
 of contaminated water were 

received. Of these, 24% were discharged without purification, while the remaining 76% were dropped 
as insufficient purified water. 

The largest volumes of polluted water discharges come from the enterprises of ferrous metallurgy, 
which makes 124 million m

3
 or 85% of polluted waters discharge from all enterprises (Figure 3.63; 

Annex 4 Table 18). 

 

 

Figure 3.63 Discharged contaminated industrial wastewater to the surface water bodies within the 

Ukrainian part of the Dnipro basin (million m
3
), 2017 

 

All discharges of the irrigation systems are received without purification (23.26 million m
3
), while from 

the enterprises of the fuel industry - as partially clean water (0.06 million m
3
). 

Mining industry is a historically traditional branch in the Dnipropetrovsk oblast, where are concentrated 
about 50% of the national reserves of minerals. The main contamination of surface water is formed 
due to the discharging of untreated wastewater from PJSC "Krivorozhsky Iron Ore Combine", Kryvyi Ri 
town. 
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Among the main industries of the Dnipro basin is metallurgy. Today, ferrous metals and their products 
occupy one of the most important places in the structure of Ukrainian exports. 

The metallurgical industry belongs to the largest water consumers in the Dnipro basin, and its total 
share reaches 12% of the total industrial water consumption. The largest amount of water is used in 
rolling, blast furnace and steel production. Insufficient cleaning of the return (waste) water of 
metallurgical enterprises leads to pollution of surface water. The discharges of metallurgical 
enterprises are contaminated with various chemical impurities, which are dominated by heavy metals, 
lubricants, pickling substances, radionuclides. Particularly dangerous sewage from coke plants 
containing phenols and aromatic compounds. The main contribution to the pollution of water is made 
by the agglomeration shops of metallurgical enterprises, which is connected with the poor quality of 
iron ore, the structural disadvantages of technological equipment, dust purification and cooling 
systems of agglomeration. 

The largest number of under-treated sewage waters discharged by the following companies: PRAT 
Evraz DMZ, Dnipro; PJSC "Dniprovsky Metcompany", city of Kamyanets; PRAT "Pivnichny GOK", 
Kryvyi Rih city; PRAT "Sukha Balk", Kryvyi Rih city; PRAT "Central GOK", Kryvyi Rih city; PJSC 
"ArcelorMittal, Kryviy Rih, Zaporizhstal PJSC, Zaporizhzhya.  Pollutants from steel plants in Annex 4 
Tables 18, 19. 

The chemical industry covers a variety of industries that consume a significant amount of water and 
have very contaminated and complicated by their composition reverse (sewage) water. The main 
feature of chemical enterprises is the direct production of toxic and hazardous substances. The 
incurrence of waste from such production, together with insufficiently cleared waste water (sewage) or 
possible emergency discharges of such enterprises, is extremely dangerous for surface waters. 

The largest enterprises of the industry include PJSC "DniproAzot", the city of Kamyanets; PJSC 
"Sumykhprom", Sumy; PRAT "Khmidvizion", city of Kamianske. 

In composition of sewage water of machine-building plants are silica, iron oxides, aluminum, calcium, 
magnesium (production of casting); lubricants and scale (rolling production); soda ash, sodium 
phosphate, triethanolamine, metal and abrasive dust, mineral oils (mechanical production); cyanides, 
sulfuric and nitric acids, copper, nickel, tin, chromium, zinc (galvanic and paint and varnish 
production). 

Among the largest enterprises of the industry that discharge undertreated wastewater are: SE PJSC 
"PMZ named after Makarov", the city of Dnipro; LLC "Metinvest - KRMZ", m. Curve Rig; PP "DZRT" 
Promteplolloz ", Dnipro, PJSC" Dniprovagonmash ", Kamianske. The receipt of pollutants from 
chemical industry enterprises is given in Annex 4 Table 21. 

The main contamination of sewage from woodworking enterprises is made by the factories producing 
wood-fiber boards in a wet manner. With the increase in the content of the crust in the crack, the 
pollution of technological and sewage significantly increases, which complicates the creation of small 
and bottomless water use systems. Contamination of water by dissolved and suspended matter is to a 
large extent determined by the content of wood that is damaged by wood-destroying fungi in water, 
sometimes reaching 15%. In the case of an increase in the balance of raw materials of the hardwood 
species, there is a need to increase the rates of consumption of strengthening impurities by 1.6 - 1.8 
times, which is also an additional source of technological and sewage pollution. 

Violation of gluing modes during the production of wood-fiber boards results in an increase in the 
removal of chemical impurities and an increase in their concentration in waste water. The main 
pollution of sewage in these industries is formed by suspended and dissolved organic matter. 

The wastewater contain: 
• fibers of wood; 
• colloidal substances - cellulose, hemicellulose, lignin; 
• dissolved organic matter - sugars, furfural, alcohols, aldehydes, acids, dyes, tannins; 
• soluble and insoluble chemicals - aluminum sulphate, paraffin, etc., which are used to sift the wood 
fiber. 
The largest amount of contaminated wastewater in the Dnipro basin is provided by VK "Sicheslav 
Cardon" LLC, Dnipro. The receipt of pollutants from the enterprises of the woodworking industry is 
given in Annex 4 Table 22. 

The enterprises of the light and food industry, located within the Dnipro basin, also carry the danger to 
the state of surface water. The functioning of the food industry is associated with the use of water in 
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the production technology of the main product. As a result, reverse (sewage) waters with an extremely 
high content of organic substances are formed. The flow of which into the river network leads to 
hypoxia and the destruction of the biotic component of aquatic ecosystems. The largest negative 
influence is created by the meat, sugar, alcohol and yeast sectors of the food industry. LLC "Chipsi 
Lux" St.Petrivtsy Vyshgorodsky Oblast, PRAT "Pervukhinsky Sugar Plant" Bogodukhivskyi Oblast; 
Burynskiy dairy factory Ltd., Burin; LLC "Ovostar", Kalinivka, Makaryvsky Oblast; PJSC "Radomyshl 
Beer-Soft Drink Company" Radomyshl. The dischsrge of pollutants from food industry enterprises is 
given in Annex 4 Table 23. 

The leather, fur and knitwear plants have the most impact on the water quality among light industry 
enterprises. Their wastewater contain dangerous synthetic and non-synthetic substances, dyes, wool, 
fats, and blood. In the Dnipro basin the largest is the Communal enterprise "Vasilkivska shkirfirma" in 
the city of Vasilkiv. The discharge of pollutants from light industry companies is given in Annex 4 Table 
24. 

Information on the discharge of pollutants from enterprises of other industries is given in Annex 4 of 
Tables 25-28. 

Quantitative information on the discharge of pollutants from agricultural enterprises is given in Annex 4 
of Tables 29-31. 

In the Dnipro basin the largest share of mineral salts is discharged by the enterprises of the ferrous 
metallurgy - 51% (Figure 3.64). The total amount of the mineral salts  discharges by industrial 
enterprises in 2017 amounted to 95,130 tonnes. 

 

 

Figure 3.64. Mineral salts discharges (according to the dry residue indicator)  with industrial 

wastewater to the surface water bodies within the Ukrainian part of the Dnipro basin (tonnes), 2017 

 

Nutrients, in particular mineral compounds of nitrogen and phosphorus, whose excessive content 
leads to the process of eutrophication of reservoirs, is a particular danger to water bodies. Thus, in 
2017 industrial enterprises dischsrged 3713 tonnes of N total and 246.5 tonnes of P total. Among 
nitrogen compounds NO3

-
 were dominanted (Figure 3.65). 
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Figure 3.65. Distribution of nitrogen compounds in wastewater from industrial enterprises 

 

The main share of contamination by nitrogen and phosphorus is made by the enterprises of the 
chemical and petrochemical industry (Table 3.15). 

Table 3.15. Percentage of nitrogen (N) and phosphorus (P) discharges to the surface water bodies 

within the Ukrainian part of the Dnipro basin by industries, 2017 

Industry 
Ntotal Ptotal 

% of discharge 

Energy 3,87 3,21 

Non-ferrous metallurgy 0,11 0,02 

Collective Agricultural Enterprises 1,54 2,68 

Light industry 0,16 1,29 

Forest-woodworking industry 2,26 2,67 

Engineering industry 0,57 0,95 

Fuel industry 0 0,04 

Construction industry 0,27 1,07 

Fishery 0,08 0,09 

Food industry 1,33 4,93 

Chemical, petrochemical industry 75,6 81,3 

Ferrous metallurgy 14,19 1,73 

 
The wastewaters containing dissolved organic matter negatively affect the state of the aquatic 
ecosystem. A high concentrations of organic substances in the natural waters lead to a decrease in 
oxygen in water. They are related, to a greater extent, to wastewater discharges from both housing 
and communal and industrial enterprises. 

The analysis of discharges of organic substances with wastewater from industrial enterprises in the 
Dnipro basin showed that in 2017 811 tonnes of BOD and 4,717 tonnes of COD were received. The 
largest share of discharges of organic substances in the Dnipro basin is made by enterprises of the 
chemical and petrochemical industry (51%) and ferrous metallurgy (19%) (Figure 3.66). 
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Figure 3.66. Disposal of organic matter with sewage from industrial enterprises by industry 

 

The discharges of toxic substances in the Dnipro basin is largely due to the enterprises of ferrous 
metallurgy and chemical & petrochemical industry. In total, in 2017, 24.3 tonnes of petroleum products 
and 6.9 tonnes of surfactants (SAS) were received. A larger proportion of petroleum products comes 
as sewage from ferrous metallurgy (61%) and the chemical & petrochemical industry (22%). 
Surfactants more often comes from enterprises of chemical & petrochemical (75.8%) and forest & 
wood-woodworking industry (11.5%). The total amount of discharges of phenols amounted to 0.273 
tonnes, of which 82.8% were discharged from ferrous metallurgy enterprises. Pollution of water by 
formaldehyde is practically completely determined by enterprises of the chemical and petrochemical 
industry - 97,6%. The total value of their income was 1.15 tons. The remaining 2.4% of formaldehyde 
comes from the enterprises of the forest-wood industry. Rodanids, the total discharges of which in 
2017 were 2,58 tons, are received only from the enterprises of ferrous metallurgy. 

The sewage water from industrial enterprises often contains a significant amount of trace elements, 
most of which have toxic properties. The largest part of this group of components in the industrial 
enterprise sewage within the Dnipro basin is made up of heavy metal compounds. Among the 
discharges of heavy metals, the sewage with iron compounds dominated - 95.6% (79.2 tonnes), of 
which 59.4 tonnes were discharged by ferrous metallurgy enterprises. The wastewater of industrial 
enterprises contains a certain number of other heavy metals such as aluminum (0.24 tonnes), 
cadmium (0.09 tonnes), cobalt (0.002 tonnes), manganese (1.53 tonnes), nickel (0.252 tonnes), lead 
(0,055 tonnes), total chromium (0,056 tonnes), chromium 6+ (0,015 tonnes), zinc (0,845 tonnes), 
copper (0,57 tonnes). Most of these metals came from the sewage of ferrous metallurgy and chemical 
& petrochemical industries (Figure 3.67). Also, enterprises of ferrous metallurgy discharge a significant 
amount of fluoride in sewage. Also, enterprises of ferrous metallurgy discharge a significant amount of 
fluoride in sewage – 43 tonn. 
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Figure 3.67. Heavy metals discharges with industrial wastewater to the surface water bodies within 

the Ukrainian part of the Dnipro basin (tonnes), 2017 

The largest number of industrial enterprises, particularly ferrous metallurgy enterprises, is 
concentrated within the Dnipropetrovsk and the Zaporizhzhia Oblasts. The detailed information on 
pollutants discharge within the Dnipro basin in 2017 is given in Annex 4 Table 32.  

 

1.3.6. Hydropower generation (incl. hydropower potential) 

The potential hydropower resources of large rivers of Ukraine are estimated at 20 billion kW • h/year. 
The potential hydropower capacity of the Dnipro is estimated at 4.2 billion kW • h/year. A for today, 
they have been exhausted by 90%. The natural potential of medium and small rivers of Ukraine is 
estimated at 12.5 billion kW • h/year. Their technical potential is 8.3 billion kW • h/year but 
economically feasible - only 3.7 billion kW • h/year. Within the basin, the bulk of the hydropower 
potential of the medium and small rivers is concentrated in the right-bank part of the Middle Dnipro 
(rivers passing through or being headed in the Dnipro Highland) and those rivers of the left bank which 
are headed on the spurs of the Central Russian Upland (Table 3.16, Figure 3.68, Figure 3.69).  

Table 3.16 Hydropower potential of the Dnipro basin rivers (within Ukraine) 

№ 
п/п 

River 

Total 
river 

length, 
km 

River length 
used for 

calculations, 
km 

Elevation 
difference 
of vertical 
profile, m 

Everage 
multi-year 

river 
discharge, 
Qсер, m

3
/s 

Natural 
river 

potencial, 
million 

kW•h/year 

Technical 
river 

potencial, 
million 

kW•h/year 

The Prypiat Subbasins 

1 The Prypiat 261 124 15 10,5 13,53 0,33 

2 The Vyzhivka 81 81 29 2,58 6,43 0,16 

3 The Turia 184 148 44 4,16 15,73 0,39 

4 The Stokhid 188 143 29 6,88 17,13 0,42 

5 The Styr 483 465 87 28,4 212,58 5,00 

6 The Ikva 155 155 82 5,87 41,38 1,00 

7 The Goryn 659 620 163 25,1 351,59 8,20 

8 The Slutch 451 451 154 26,5 350,70 8,10 

9 The Khomora 114 114 74 2,51 15,97 0,40 

10 The Tnia 76 70 38 1,83 5,96 0,15 

11 The Smilka 71 65 32 1,06 2,92 0,07 

12 The Ubor 292 132 48 7,83 32,30 0,70 

13 The Uzh 256 242 112 12,7 122,32 3,00 

14 The Zherev 96 96 60 2,63 13,56 0,30 

15 The Noryn 84 79 13 2,19 2,45 0,06 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6
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Subbasins of the Desna and the Upper Dnipro 

16 The Ivotka 81 76 43 2,60 9,60 0,24 

17 The Ubid 106 106 47 2,66 10,77 0,26 

18 The Kleven 113 89 54 4,69 21,75 0,53 

19 The Esman 50 50 48 1,34 5,55 0,14 

20 The Snov 233 133 9 17,8 17,8 0,30 

The Middle Dnipro Subbasins 

21 The Teteriv 385 352 145 18,8 207,01 7,24 

22 The Irsha 136 136 95 4,62 37,74 0,92 

23 The Gnilopiat 99 99 75 21,9 140,93 3,45 

24 The Zdvyzh 145 145 80 1,34 9,21 0,23 

25 The Irpin 162 162 104 7,19 64,26 1,56 

26 The Ros 346 346 192 15,7 258,71 27,16 

27 The Tiasmyn 161 161 82 3,79 26,70 2,80 

28 The Trubizh 113 113 18 4,06 6,28 0,48 

29 The Supii 130 124 43 1,29 4,78 0,37 

30 The Sula 415 390 71 20,3 123,80 9,53 

31 The Romen 121 101 29 1,56 3,90 0,30 

32 The Udai 327 327 45 5,67 21,93 1,69 

33 The Orzhytsia 29 29 7 3,30 1,98 0,15 

34 The Psel 692 562 31 33,8 108,48 12,40 

35 The Khorol 308 297 60 3,74 19,28 1,49 

36 The Govtva 36 36 9 5,44 4,20 0,32 

37 The Grun 85 85 36 1,74 5,39 0,42 

38 The Vorskla 464 370 61 18,7 98,18 7,56 

39 The Vorsklytsia 101 55 14 1,30 1,56 0,12 

The Lower Dnipro Subbasins 

40 The Ingulets 549 543 174 6,49 97,08 10,20 

41 The Oril 346 189 24 6,57 13,55 0,59 

42 The Berestova 99 99 55 1,82 8,64 0,37 

43 The Orchyk 108 106 53 1,26 5,76 0,25 

44 The Samara 311 311 65 8,06 45,05 1,95 

45 The Vovcha 323 323 129 5,55 61,52 2,67 
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Figure 3.68. Natural river potencial within Dnipro RBD 

 

Figure 3.69. Technical river potencial within Dnipro RBD 

 

The Dnipro cascade of reservoirs plays an important role in the energy field. As know, the cost of 
organic fuel (coal, oil, and gas) is increasingly rising. The stocks of own fuel resources in Ukraine are 
rather limited. Under these circumstances, its own energy resources, especially renewable, are of 
great importance. Hydropower is becoming an important component of the country's energy 
independence. In addition, the cost of electricity generated by the cascade hydroelectric power 
stations is several times lower than at thermal and nuclear power plants. 
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The total capacity of all six hydroelectric power stations in the cascade (the Kyiv, the Kaniv, the 
Kremenchug, the Serednodniprovska, the Dnipro, and the Kakhovka ones) is currently 3.8 million kW 
(Table 3.17). It is slightly higher than the project capacity, since in the late 1990s and early 2000s, with 
the involvement of the World Bank loan, the partial reconstruction of the hydropower equipment 
cascade was completed. The result was an increase in the power of hydro aggregates. The 
Dniprovska HPP has the greatest capacity of 1.57 million kW, while the smallest - the Kakhovka HPP - 
0.35 million kW.  

Table 3.17. Characteristics of the Dnipro cascade reservoirs 

№ Characteristic 

Reservoir 
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1 Year of water admission 
1965-
1966 

1975-
1976 

1960-
1961 

1963-
1964 

1931-
1934,1947 

1955-
1956 

2 
The Dnipro catchment in the 
HPP line gauge, thousand 
km

2
 

239 336 383 424 463 482 

3 
Average long-term 
volume of runoff in the HPP 
line gauge, thousand km

3
 

33,1 43,9 47,8 52,0 52,2 52,2 

4 Full supply level (FSL), m 103,0 91,5 81,0 64,0 51,4 16,0 

5 Navigation operating level, m 102,0 91,5 79,0 63,8 51,4 14,0 

6 Dead storage level, m 101,5 91,0 75,75 63,0 48,5 12,7 

7 Full supply capacity, km
3
 3,73 2,50 13,52 2,46 3,32 18,18 

8 Working storage, km
3
 1,17 0,30 8,97 0,53 0,85 6,78 

9 
Water surface area under 
FSL, km

2
 

922 582 2252 567 410 2155 

10 
HPP installed capacity, 
thousand kW 

422,5 472,0 632,9 369,6 1513,1 329,0 

11 
HPP discharge capacity 
under FSL, m

3
/s 

5600 7300 5400 4200 4950 2600 

12 
The annual minimum 
ecological water discharge of 
HPP, m

3
/s  

316 395 605 622 - - 

13 
Total discharge capacity of 
hydroelectric complex, m

3
/s 

12500 19300 21000 20700 26900 21400 

14 
Depth, m:  
maximum 
average 

 
15 
4,0 

 
15 
3,9 

 
24 
6,0 

 
14 
4,3 

 
4,5 
8,0 

 
32 
8,4 

15 Flushing period during year 12-13 17-18 2,5-4 18-20 12-14 2-3 

16 
Shallow waters area 
(up to 2 m),% 

40 24 18 31 36 5 

17 Operating level, m 0,5-0,1 0,5 4,0-6,0 0,5 0,5-1,0 
3,0-
4,0 

18 Legislation of shoreline, km 520,0 411,0 800,0 360,0 470,0 896,0 

19 
Dams and banks protection, 
km 

100,1 136,2 145,3 108,3 61,8 206,7 

20 Type of flow management 
seasona

l 
weekly annual 

weekly, 
daily 

weekly, 
daily 

annual 

 

Annually, the cascade HPPs produce 10.0 - 10.2 billion kW • h of electricity. However, not only the 
total volume of cheap electricity production is important. It should be noted that the cascade HPPs are 
highly maneuverable. In most cases, they operate at peak load hours on the grid, when the power 
needs are maximal. In addition, the HPPs are capable of rapidly increasing capacity in the event of 
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unusual situations in the power system, such as an accidental shutdown of the block of one of the 
nuclear power plants. 

Since 1972, the Kyiv Hydroacumulaating Power Plant (HAPP) also operates. It uses the Kyiv 
Reservoir as the lower reservoir. The total capacity of six hydro units of the plant is 235,500 kW. 
Annually, it produces about 150 million kW • h of electricity. 

The positive tariff and tax policy of the state since the beginning of the XXI century (the introduction of 
the so-called "green tariff") attracted the attention of private investors to the reconstruction of the old 
and the construction of new small hydroelectric power stations on the Dnipro tributaries. In most 
cases, investors reconstruct old small hydroelectric power plants that have been built in the middle of 
the last century and, soon, ended their work.  

Currently (as of 10/10/2018), 46 small HPPs with a total capacity of about 18,000 kW operate within 
the Ukrainian part of the Dnipro basin (Annex 4 Table 33). The nature of the basin relief determines 
the concentration of 72% of all small HPPs and 83% of their capacity in the right-bank part of the 
basin, where the rivers cross the ledges of the Ukrainian Crystalline Shield. This causes significant 
differences in levels and the larger slopes of the river water surfaces. Accordingly, their hydropower 
potential is also greater. Among the Dnipro rivers-tributaries, the largest number of small HPPs (9) 
works on the Sluch - the right tributary of the Goryn (Pripyat Subbasin). On the left tributary of the 
Middle Dnipro - the Psel, there are 7 such HPPs; on the right tributary of the Middle Dnipro - the Ros - 
6 small HPPs. 

Among the Oblasts within the Dnipro basin, the largest number of small HPPs (18 units) is operating in 
the Zhytomyr Oblast. Within the Khmelnitskyi Oblast, 8 small HPPs operate on the Dnipro tributaries. 
Five such HPPs operate on the basin rivers within the boundaries of the Kyiv and Poltava Oblasts. 
Although the Zhytomyr Oblast is significantly ahead of others in terms of the number of small HPPs, it 
is the second by total installed capacity (4,295 kW) after the Cherkasy Oblast (4,700 kW), where there 
are only three small HPPs. The third position holds the Kyiv Oblast (2,460 kW). The vast majority of 
small HPPs (3/4) have a capacity of 100 to 500 kW. The capacity of more than 1,000 kW has only 3 
small HPPs: the Boguslavska (1,300), the Steblivska (3,000), and the Korsun-Shevchenkivska (1,600). 
All of them are located on the tributary of the Dnipro - the Ros. In the average water year, small HPPs 
produce 70-75 million kW • h of electricity. 

 

1.3.7. Waste disposial, landfills, polluted sites 

The peculiarity of the structure of waste generation in Ukraine, considering the raw material orientation 
of the economy, is the high proportion of mining waste (rocks and mineral products rich in minerals - 
sludges, tailings, etc.) in their composition - over 75%. At the same time, the communal waste 
accounted for less than 2%. The largest amount of waste is formed at the enterprises of mining and 
smelting, coal, and chemical industry and energy. 

In September 2016, the Ministry of Ecology and Natural Resources of Ukraine has launched the 
electronic service "Ecomapa.gov.ua" which represents an interactive map on which, in particular, it is 
possible to select the "Register of waste disposal sites" and "Register of places of spontaneous 
landfills." Information is provided in terms of Oblasts.  

Scheme of illegal waste disposal sites locations in Dnipro Basin is presented on Figure 3.70 
Interactive version of this map is available at https://ecomapa.gov.ua/?layer=mss. 

Information concerning number of waste disposal landfills is presented on Figure 3.71.  

 

https://ecomapa.gov.ua/?layer=mss
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Figure 3.70. Locations and number of illegal waste disposal sites in Dnipro Basin 

 

Figure 3.71. Landfills in Dnipro Basin 

Below there is information concerning waste disposal per Oblasts of Ukraine according to official 
reporting formats. Oblasts are considered regarding their area share in Dnipro Basin. Tables 
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containing information on lanfilds and dumps refer only to administrative units located within Dnipro 
Basin. 

The Dnipropetrovsk Oblast 

According to the data of the Main Department of Statistics in the Dnipropetrovsk Oblast as of 
06/02/2017 No. 147, on the enterprises of the Oblast during 2016, 205.9 million tons of waste was 
generated. Of the total volume of generated waste, 51,800 tons were waste of І-ІІІ hazard classes. 

The largest share of waste generation in 2016 by categories are: 

 industrial waste sediment - 964,300 tons; 

 sludges and liquid waste of the treatment facilities - 560,000 tons; 

 waste of ferrous metals - 2,488,400 tons; 

 animal waste and mixed-food waste - 54,000 tons; 

 waste of vegetable origin - 103,500 tons; 

 animal excrements, urine, and humus - 430,900 tons; 

 household and similar wastes - 718,900 tons; 

 mixed and non-differentiated materials - 3,967,600 tons; 

 mineral waste from construction and demolition, including mixed construction waste - 250,400 
tons; 

 other mineral wastes - 184,035,500 tons; 

 combustion waste - 1,461,100 tons; 

 an empty rock from dredging works - 10,732,300 tons. 

During 2016, 66.7 million tons of waste was disposed. By the end of 2016, 10,24 billion tons of waste 
has been accumulated in specially designated places or objects, including 284,330 tons of the waste 
of I-III hazard classes. 

Information on the accumulated waste by type is given in Table 3.18. 

Table 3.18. Accumulation of waste in the Dnipropetrovsk Oblast (as of 01/01/2017) 

Indicator  Unit of measure Value  

Accumulated dangerous wastes, 
total 

1000 t 
10 238 254, 528 

including:   

waste of I-III hazard classes 1000 t 284, 33 

waste of IV hazard class 1000 t 10 237 970,198 

 
Table 3.19 provides information on the number of landfills and dumps in the Dnipropetrovsk Oblasts. 
 

Table 3.19. Landfills and dumps in the Dnipropetrovsk Oblast (as of 01/01/2017) 

No. 
Name of the administrative 
territorial unit in the Oblast 

Number  
Areas under the solid 
household waste, ha 

Landfills 
1  Wilnohirsk  1 20,9 
2  Kamianske  1 17,5 
3  Dnipro  - - 
4  Zhovti Wody  - - 
5  Kryvyi Rih  - - 
6  Marganets  - - 
7  Nikopol  - - 
8  Novomoskovsk  1 - 
9  Pokrov  - - 
10  Pavlograd  - - 
11  Pershotravnevsk  - - 
12 Synelnykove 1 26,2 
13  Ternivka  - - 
14  Apostolivskyi  6 24,38 
15  Wasylkivskyi  35 21,85 
16  Werkhodniprovskyi  - - 
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17  Dniprovskyi  3 11,2 
18  Kryvorizkyi  38 20,3 
19  Krynychanskyi  18 22,3 
20  Mahdalynivskyi  8 26,05 
21  Mezhivskyi  2 12,43 
22  Nikopolskyi  - - 
23  Novomoskovskyi  1 6,1 
24  Paslohrandkyi  30 18,7 
25  Petrykiivskyi  - - 
26  Petropavlivskyi  22 1,8 
27  Pokrovskyi  17 48,5 
28  Piatykhatskyi  - - 
29  Synelnykivskyi  1 1,2 
30  Soloniavskyi  - - 
31  Sofiivskyi  56 15,69 
32  Tomakivskyi  27 17,2 
33  Tsarychanskyi  1 4,58 
34  Shyrokivskyi  11 5,2 
35  Yuriivskyi  - - 
 Total  280 322,08 

Dumps 
1  Dnipro  1 131,5 
2  Zhovti Wody  1 4,8 
3  Kryvyi Rih  2 31,3 
4  Marganets   1 6,2 
5  Pokrov  1 13 
6  Pavlohrad  1 8 
7  Apostolivskyi  2 6,88 
8  Werhniodniprovskyi  2 7,8 
9  Dniprovskyi  1 8,5 
10  Nikopolskyi  1 22,18 
11  Piatykhatskyi  1 1,01 
12  Solonianskyi  1 9,8 
13  Tsarychanskyi  1 4,58 
14  Shyrokivskyi  1 3,2 
15  Yuriivskyi  1 3,3 
 Total  18 262,05 

 
The Poltava Oblast 

In 2016, 5421,200 tons of waste were generated as a result of the economic activity of enterprises, 
organizations, and households in the Oblast (in 2015 - 5,013,700 tons, in 2013 - 5,898,900 tons, in 
2012 - 6,300,200 tons) which is 989,500 tons or 18.3% more than in the previous year. 

The bulk of the generated waste of 5,369,800 tons or 99.1% of the total volume belongs to the IV 
hazard class (in 2015 - 4,379,200 tons or 98.8% of the total volume, in 2014 - 4,935,000 tons or 
98.4%, in 2013 - 5,768,000 tons or 97.8%, in 2012 - 6,145,400 tons or 97.5%). 

Waste of III hazard class amounted to 49,640 tons, a decrease of 0,960 tons or 1.9% (in 2015 - 
76,700 tons, in 2013 - 128,600 tons, in 2012 - 152,500 tons); II hazard class - 1,450 tons - a decrease 
by 0,200 tons or 12.12% (in 2015 - 1,650 tons, in 2014 - 1,700 tons, in 2013 - 2,000 tons, in 2012 - 
2,000 tons); and I hazard class - 0,330 tons, at the level of previous years (in 2015 - 0,300 tons, in 
2014 - 0,300 tons, in 2013 - 0,300 tons, in 2012 - 0,300 tons). 

From the total amount of waste generated in 2016, the largest share is occupied by the waste of 
vegetable origin (3,872,500 tons or 71.4%). 

Data on waste accumulation in the Oblast is given in Table 3.20. 

 

Table 3.20. Accumulation of waste in the Poltava Oblast (as of 01/01/2017) 

Indicator  Unit of measure Value  
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Accumulated dangerous wastes, 
total 

1000 t 
26311,5 

including:   

waste of I-III hazard classes 1000 t 25,2 

waste of IV hazard class 1000 t 26286,3 

 

The main environmental pollutants of industrial waste are PJSC “Poltava Mining and Processing Plant” 
(as of 01/01/2017, 2,228 billion tons of non-toxic waste accumulated in dumps and tailings), PJSC 
"Kremenchug Steel Plant" (as of 01/01/2017, 7,446 million tons of non-toxic waste are in dumps of 
molding mixtures on the leased land), and PJSC “Ukrtatnafta.” 

On the Poltava mining and concentrating plant, there are accumulated 2,228 billion tons of non-toxic 
wastes. In 2016, 1,576 million m3 of stripping soils and 12,466 million tons of iron-ore dressing 
sludges were used for construction and decommissioning of sludge-stock dams, the formation of 
construction sites, and construction of roads. 

The number of industrial waste disposal sites in the Oblast is insufficient. According to the Department 
of Housing and Communal Services of the Poltava Oblast State Administration as of 01/01/2017, there 
are 674 landfills in the Oblast with a total area of 535.5071 ha. Of these, 29 landfills are overloaded 
(34.5 ha) and 337 landfills do not meet the standards of ecological safety (201.2895 ha). 

The percentage of population coverage for solid household waste (SHW) collection services in 2016 
was 75% (as in the previous 2013-2015). 

The issue of solid household waste disposal in the Oblast center has not been resolved. The number 
of landfill of solid household wastes is 1628 of the Poltava City Council, which is located near the 
villages of Tryby and Makukhivka, is almost 100% filled. 

The number of enterprises operating in the field of the SHW treatment equals 42, the number of 
garbage plants in these enterprises is 131, they are worn out by 45%. The collection of the SHW in the 
cities of Poltava, Kremenchug, Lubny, Myrgorod, Karlivka, Zinkov, Kobeliaky, Globyno, Novi 
Sanzhary, and other settlements of the Oblast is carried out using containers. 

As of 01/01/2016, the Office of Housing and Communal Services of the Oblast State Administration 
informed about 702 unauthorized landfills in the Oblast with a total area of 39,059 ha and an estimated 
volume of SHW of 0.041 million m3. During 2016, 674 landfills were eliminated on an area of 33,164 
ha (the liquidated volume of SHW amounted to 0,031 million m

3
). 

One of the significant environmental problems in the Oblast which affects almost all regions of Ukraine 
is the accumulation and inappropriate storage of the ownerless pesticides and agrochemicals. 

According to the Office of Civil Protection of the Poltava Oblast State Administration, as of 01/01/2017, 
there are 160 tons of pesticides in the Hrebinkivskyi (64.4 tons), the Lokhvytskyi (55.9 tons), the 
Lubenskyi (11.0 tons), the Orzhytskyi (14.16 tons), the Pyriatynskyi (8.26 tons), and the 
Chornukhynskyi (6.28 tons) raions. 

As of 01/01/2017, in the warehouses of the Oblast, there are about 160 tons of chemical crop 
protection agents are stored. 

Data on the number of useless pesticides stored in the Poltava Oblast is given in Table 3.21. 

 

 

 

 

Table 3.21. Useless pesticides treatment (as of 12/01/2017) 

No. Raion Volume by the end of year, t 

1 The Hrebinkivskyi 14,3 

2 The Zinkivskyi 0,03 

3 The Hrebinkivskyi 9,06 

4 The Hrebinkivskyi 36,095 
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5 The Orzhytskyi 14,16 

6 The Pyriatynskyi 4,0 

7 The Chornukhynskyi 3,14 

 

The Zhytomyr Oblast 

During 2016, enterprises of the Zhytomyr Oblast created 5,049,000 tons of waste which is 26.2% less 
than in 2015. Mainly, it is the waste of agriculture, hunting, forestry and fishery, processing industry, 
and mining. 

The waste of І-III hazard classes amounted to 550,400 tons. The bulk of the generated waste is a 
precipitate of industrial waste, vegetable waste, wood waste, and household waste. 

As of January 1, 2016, waste from І-IV classes - 5,049,700 tons - was accumulated in the organized 
storage facilities and in specially equipped facilities of enterprises. This wastes make a huge negative 
impact on the natural environment of the Oblast 

Waste generation is concentrated predominantly in places where industrial enterprises are located, as 
they are the main sources of their formation. At the enterprises of the Zhytomyr Oblast, during 2016, 
550.4 tons of waste of І-ІІІ hazard  classes have been accumulated, which is 114.1 tons less than in 
2015. The most hazardous waste is formed at the enterprises of Zhytomyr. 

During 2016, 5,049,000 tons of waste were produced by enterprises of extractive industry and the 
development of quarries sector, as well as agricultural enterprises produced 5,900 tons. 

As of 01/01/2016, there are 845 landfills and 5 dumps for solid household waste storage in the Oblast. 
The area occupied by these wastes is about 632 ha (Table 3.22). 

Table 3.22 Number of landfills (dumps) in the Zhytomyr Oblast (as of 01/01/2017) 

No. Name of the administrative 
territorial unit in the Oblast 

Number  
Areas under the solid household 

waste, ha 
Landfills 

1 The Andrushivskyi raion  30 18,6 

2 The Baranivskyi raion 37 21,8 

3 The Berdychivskyi raion 30 9,5 

4 The Brusylivskyi raion 32 22,9 

5 The Wolodymyr-Volynskyi raion 21 15 

6 The Yemilchenskyi raion 37 33,9 

7 The Zhytomyrskyi raion 24 22,07 

8 The Korostenskyi raion 40 34,4 

9 The Korostyshivskyi raion 30 30,0 

10 The Luhynskyi raion 19 8,2 

11 The Lyubarskyi raion 32 17, 

12 The Malynskyi raion 38 33,0 

13 The Narodytskyi raion 18 9,0 

14 The Novo-Volynskyi raion 55 34,0 

15 The Obrutskyi raion 108 31,4 

16 The Olevskyi raion 31 20,8 

17 The Popilnyanskyi raion 28 33,5 

18 The Radomyshlskyi raion 67 28,0 

19 The Romanivskyi raion 25 17,2 

20 The Ruzhynskyi raion 31 10,4 

21 The Chervonoarmiiskyi raion 37 6,5 

22 The Chernyahibskyi raion 46 37,0 

23 The Chudnivskyi raion 28 21,6 

24 Berdychiv 1 5,1 

25 Novohrad-Volynskyi 1 5,0 

 Total   845 508,77 

Dumps 

1 The Radomyshlskyi raion  1 28,0 
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2 Berdychiv 1 26,9 

3 Korosten 1 30,0 

4 Novohrad-Volynskyi 1 18,0 

5 Zhytomyr 1 20 

 Total   5 122,9 

 
The Chernihiv Oblast  

A significant negative impact on the environmental objects in the Chernihiv Oblast is carried out by 
industrial toxic wastes, wastes formed as a result of reforming the agrarian sector of the economy - 
useless and forbidden for use chemical crop protection agents, accumulated volumes of ashes of 
municipal entrerprises "Chernigivska TPP" LLC firm "TechNova," and solid household waste. A great 
threat to environmental safety within the Oblast poses not significant amounts of accumulated waste 
but the sites of their storage. 

Information on volumes of the accumulated waste of I-III hazard classes as of 01/01/2017 is presented 
in Table 3.23. 

Table 3.23 Volumes of waste accumulated within the Chernihiv Oblast (as of 01/01/2017) 

No. Indicator 
Unit of 

measure 
Value 

1 Subjects of entrepreneurial activity which production is related 
to the formation of hazardous waste 

unit 
266 

2 Accumulated waste 
 including: 

t 
483,3 

3 waste of I hazard class  t - 

4 waste of II hazard class  t - 

5 waste of III hazard class  t 483,3 

 

Solid household waste (SHW), which is formed in the Oblast, is stored on landfills and dumps. As of 
01/01/2017, 9 dumps and 470 landfills have been added to the Oblast register of waste disposal sites. 
The mentioned sites occupy an area of 559 ha. 

It should be noted that the system of accounting for solid household waste does not reproduce the 
actual picture of the actual amount of waste generation. The metrological accounting of waste 
(weighing) is provided only in Nizhyn. Accounting for waste entering other SHW dumps is made 
visually only in units of volume which, in terms of mass units, does not reproduce the actual picture of 
the volumes of waste that are in the sites. In many landfills of rural territorial communities, accounting 
is not conducted at all. Therefore, available data on waste management at SHW dumps and landfills 
are indicative and do not reproduce the actual picture of the generation and accumulation of waste. 

Information on the status of solid waste landfills and dumps within the Oblast which are included in the 
oblast register of waste disposal sites and the amount of waste placed is presented in Table 3.24. 

 

 

 

Table 3.24. Information on the status of landfills and dumps of solid household waste which are 

included in the oblast register of waste disposal sites 

No. Name of the administrative territorial unit in 
the Oblast (raion) 

Number of 
landfills and 

dumps 

Areas under the solid 
household waste, ha 

1 Nizhyn  1 15,0 
2 Pryluky  1 12,5656 
3 Chernihiv 1 23,8842 
4 Novhorod-Siverskyi 1 5,0 
5 The Bakhmatskyi  14 22,62 
6 The Bobrovytskyi  25 33,2 
7 The Borznyanskyi  38 45,25 
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8 The Varvynskyi  11 3,57 
9 The Horodnyanskyi  61 68,12 
10 The Ichnyanskyi  38 45,74 
11 The Kozeletskyi  2 18,0 
12 The Koropskyi  27 24,345 
13 The Koryukivskyi  22 30,0 
14 The Kukykivskyi 5 5,2 
15 The Menskyi  4 13,6081 
16 The Nizhynskyi  11 7,85 
17 The Novhorod-Siverskyi 12 11,28 
18 The Nosivskyi  11 11,52 
19 The Prylutskyi  26 21,0 
20 The Ripkynskyi  30 41,2 
21 The Semenivskyi  10 12,7 
22 The Snovskyi  35 20,08 
23 The Sosnytskyi  22 18,3 
24 The Sribnyanskyi  3 3,4783 
25 The Talalaivskyi  13 10,098 
26 The Chernihivskyi  55 35,4 

 Total: 479 559,0092 

 

In Chernihiv, the collection of liquid toxic waste was carried out in the storage ponds built in 1991 with 
a partial provision of environmental protection requirements. In the previous period in these ponds 
which have been decommissioned, about 130,000 m3 of waste were accumulated since 1985. The 
sanitary protection zone (3,000 m) of the object is not sustained. Since July 2005, the operation of the 
facility has been discontinued. At the present time, waste in storage ponds is not collected, but the 
negative impact of the site on the environment remains. 

For the collection of the main industrial waste - coal ash and slag - "Chernigiv TPP" of the company 
"TechNova" was used ash dump No. 1, which is located in the II zone of the sanitary protection zone 
of the Desna at a distance of 1 km from the enterprise. With the help of the hydraulic system, there is 
an ash and slag removal process. Ash dump No. 1 covers an area of 36 ha and is divided into 7 
sections with a height of dams of 8.5-10 m. The estimated capacity of the ash dump, which has been 
in operation since 1961, according to the project developed by “Promenergoproect” project institute, is 
1,851,000 tons. On the territory of the ash dump No. 1, there is 1 sludge dump with an area of 1 ha, 
and 2 slag dumps. 

The sites of the largest amount of useless pesticides storage are given in Table 3.25. 

 

 

 

 

Table 3.25. Storage sites of the largest number of useless or forbidden to use pesticides in the 

Chernihiv Oblast 

No. Enterprise name  Indicator  

1 
The Mykolaiv Village Council of the 
Borznyanskyi raion 

29 tons of the solid useless ХЗРР are collected on 
the store (unsatisfactory state) 

2 
Hnidyntsi of the Varvynskyi raion ownerless 10.5 tons are collected in the unsuitable 

chambers (satisfactory state) 

3 
Bilmachivka of the Ichnyanskyi 
raion 

ownerless 8.8 tons are collected in the iron tanks 
(satisfactory state)  

4 Nosivka 7.0 tons (satisfactory state) 

5 Bilorichytsia of the Prylutskyi raion 19.0 tons (unsatisfactory state)  

6 Kolisnyky of the Prylutskyi raion 12.0 tons (unsatisfactory state) 

7 
Serhiivka of the Prylutskyi raion 18.0 tons are collected in the store (unsatisfactory 

state) 

8 “Promenergopostach” Ltd., Pryluky 14.0 tons are collected in the store (unsatisfactory 
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state) 

 

The Sumy Oblast 

As of 01/01/2017 in Sumy Oblast, 34,293,163.0 tons of waste of I-IV hazard classes have been 
accumulated. The main sources of waste generation are chemical, engineering, fuel and energy, 
construction, agro-industrial, and municipal services. The largest amount of waste is generated at the 
enterprises of the chemical and machine-building industries. The structure of waste accumulation in 
the Oblast is given in Table 3.26. 

 

Table 3.26. Accumulation of waste in the Sumy Oblast (as of 01/01/2017) 

No. Indicator  Unit of 
measure 

Value  

1 Subjects of entrepreneurial activity which production is related 
to the formation of hazardous waste 

unit 
385 

2 Accumulated waste 
including: 

 t  
34293163,0 

3 waste of I-III hazard classes  t  2185109,0 

4 waste of IV hazard class   t  32108054,0 

 
Almost 95% of accumulated waste belongs to PJSC "Sumykhimprom," of which iron sulphate - 
2,118,628 tons, phosphogypsum (waste of IV hazard class) - 15,759,499 tons, industrial waste sludge 
- 14,519,170 tons. Iron sulphate is partially used to produce iron oxide pigments, an activator 
(dechromator) of cement. 

The largest producer of galvanic sludge in the Oblast is PJSC “Sumske Machine Building Scientific 
and Production Association.” At the enterprise, waste of galvanic production is stored in a specially 
built centralized warehouse. As of 01/01/2017, the enterprise has accumulated 1,169 tons of these 
wastes. Periodically, waste is transferred to specialized enterprises for utilization, but the volume of 
their generation is much larger than the amount of recycling. 

During 2016, 672,600 tons of waste of І-ІV hazard classes were formed on the territory of the Oblast, 
including 120,900 tons of waste of І-ІІІ hazard classes. 

The largest volumes of waste generation are observed in the industrialized regions of the Oblast, in 
particular, in Sumy, Shostka, Konotop, Romny, and Okhtyrka, as well as the Sumy, the Konotop, the 
Trostyanets, the Lebedyn, and the Romny raions. 

According to the Department of Housing and Communal Services of the Sumy Oblast State 
Administration, 744,800 m3 of solid household waste was generated in 2016, which equals about 
189,100 tons which are buried in 178 landfills and dumps with the total area of more than 270.28 ha. 

The number of landfills that are overloaded is 15, and 32 waste disposal sites do not comply with 
environmental safety standards. The need for new dumps construction is 8 units with a total area of 
49.3 ha. 

The work on certification, reclamation, and sanitation of landfills were carried out unsatisfactorily. Out 
of 86 dump landfills requiring certification, during 2016, only 2 landfills (the Bilopilskyi and the 
Krolevetskyi raions) were certified. Out of 12 waste disposal sites requiring reclamation, none has 
been reclaimed. Due to the inadequacy of the solid waste management system in rural areas and in 
the private sector of cities and towns, 678 unauthorized landfills were discovered and eliminated over 
the year, with a total volume of about 35,900 m3 of waste on a total area of 30,996 ha. 

The unsuitable and prohibited for use pesticides and agrochemicals (UPP) make up a special category 
of hazardous waste. According to the data of inventory, the volume of UPP is approximately 557,377 
tons, storage sites - 69, of which 52 are in unsatisfactory condition. 

Information on the state of storage of prohibited and unsuitable for use chemical crop protection 
agents (CCPA) is given in Table 3.27. 
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Table 3.27. The state of storage of prohibited and unsuitable for use CCPA 

No. 

Name of the 
administrative 

territorial unit in 
the Oblast (raion) 

Volume, 
t 

Number of 
warehouses, 

unit 

State of warehouses, units 

good satisfactory unsatisfactory 

1 The Bilopilskyi  1,0 1 - - 1 

2 The Burynskyi  0,400 1 - - 1 

3 The Krasnopilskyi  3,1 2 - - 2 

4 The Lebedynskyi  15,500 4 - 1 3 

5 The 
Lypovodolynskyi  

37,2 3 - - 3 

6 The Nedryhailivskyi  0,067 1 - - 1 

7 The Okhtyrskyi  22,783 5 - 2 3 

8 The Putyvlskyi  10,05 7 - 7  

9 The Romenskyi  74,5 13 - 5 8 

10 The Sumskyi  279,176 28 - 9 19 

11 The Shostkenskyi  51,909 2 - - 2 

12 Shostka 40,0 1 - - 1 

13 Sumy 21,692 1 - - 1 

14 Total   557,377 69 - 17 52 

 

The Rivne Oblast 

In the Oblast, there are more than 1,000 enterprises, institutions, and organizations which production 
activities are related to the formation of industrial and domestic waste. 

According to the state statistical observation No. 1 - wastes «Behaviour with wastes» the volume of 
accumulated industrial waste of I-IV hazard classes as of 01/01/2017 is 24,509,927 tons, including II-
III hazard classes - 16,127 tons (Table 3.28). 

 

 

 

 

 

Table 3.28. Accumulated waste in the Rivne Oblast (as of 01/01/2017) 

No. Indicator 
Unit of 

measure 
Value 

1 Subjects of entrepreneurial activity which production is related 
to the formation of hazardous waste 

units 
636 

2 Accumulated waste during operation at waste disposal sites, 
total 

t 
24509927 

3 waste of I hazard class  t - 

4 waste of II hazard class  t 1255 

5 waste of III hazard class  t 14872 

6 waste of IV hazard class  t 24493800 

 

Enterprises are the main waste generators in the Rivne Oblast. They are listed in Table 3.29. 

 

Table 3.29. Enterprises - the main waste generators in the Rivne Oblast (as of 01/01/2017) 

No. Enterprise name Type of waste Hazard 
class 

Accumulated 
waste, t 
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1 
«Rivneazot» Catalyst containing oxide 

chrome, worked out 
ІІІ 243,427 

2 
National Company 
«Energoatom» 

Materials rubbing spoiled, worked 
out, or contaminated 

ІІІ 14,20 

3 

«Vysokovoltnyi Soyz» Sludge of purification facilities of 
galvanic production, which 
contains oxides of non-ferrous 
heavy metals 

І 5,400 

4 

Linear production-
dispatching station 5-С of 
subsidiary enterprise 
"Prykarpatzakhidtrans" of 
the South-Western OJSC 
"Pipeline Transport" 

Remains of cleaning of petroleum 
products storage tanks 

ІІ 196,280 

5 

 «Vyrivskyi karer»  
 

Waste (rocks, earth) formed 
during bursting works from the 
extraction of a stone for 
construction 

ІV 1405198,164 

6 «Odek» Ukraine 
 wood ІV 9774,249 

pencils  ІV 1646,118 

7 
JV «Imeri Volovikova» Excrements, urea, and manure 

(including crumbly hay and straw) 
from cattle 

ІV 71769,420 

 
 

15.2 million tons of phosphogypsum-dihydrate, waste from the production of phosphoric acid, has 
been accumulated in the heap area of 58.2 ha at PLC "Rivneazot." 

Information on the number of landfills (dumps) in the Oblast is given in Table 3.30. 

 

 

 

 

Table 3.30. Information on the number of landfills (dumps) in the towns and villages of the Rivne 

Oblast (as of 01/01/2017) 

No. Name of the administrative territorial 
unit in the Oblast 

Number 
Areas under the solid 
household waste, ha 

Landfills 

1 The Bereznivskyi raion 2 7,0 

2  The Volodymyretskyi raion 2 4,3 

3  The Hoshchanskyi raion 1 4,2 

4 The Demydivskyi raion 1 1,8 

5 The Dubenskyi raion 1 2,1 

6 The Dubrovskyi raion 1 1,9 

7 The Zarichnenskyi raion 1 4,0 

8 The Zdolbunivskyi raion 2 13,0 

9 The Koretskyi raion 1 5,0 

10 The Kostopilskyi raion 1 7,0 

11 The Mlynivskyi raion 1 1,5 

12 The Ostrozkyi raion 0 0 

13 The Radyvilskyi raion 1 5,0 

14 The Rivnenskyi raion 2 5,5 

15 The Rokytnivskyi raion 2 7,5 
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16 The Sarnenskyi raion 3 12,7 

 Total  22 82,5 

Dumps 

1 Rivne (Barmaky village)  1 24,6 

2 Varash 1 5,0 

3 Dubno (Maivka village)  1 5,0 

4 Ostrog (Slobidka village)  1 5,0 

 Total   4  39,6 

 

As of 01/01/2017, out of 333 dumps and landfills of household waste included in the register of waste 
disposal sites in the Oblast, operating ones are 326 (2 dumps and 324 landfills of household waste), 
closed ones are 7(dump for disposal of household waste PLC "Rivneazot," 2 SHW landfills of the 
Vurivska Village Council, the Sarny Raion, and 4 the SHW dumps in the Rivne Oblast. 

The Kyiv Oblast 

According to the Main Directorate of Statistics in the Kyiv Oblast, 1,561,300 tons of waste of I-IV 
hazard classes were generated in 2016. As of 01/01/2017, 45,429,300 tons of I-IV hazard classes 
waste have been accumulated in organized storage facilities and at the territory of enterprises.  

Waste management is the actions aimed at preventing (minimizing) waste generation, collection, 
transportation, processing (recycling), utilization, disinfection, and dumping, including control of these 
operations and supervision of disposal sites. 

Almost all waste disposal sites in the Oblast are exploited in violation of environmental and sanitary 
requirements: technological requirements for waste storage are not met, there are no observing wells 
for changes in the status of groundwater, the size of sanitary protection zones is not respected. During 
2016 in the Oblast, 53,900 tons of waste were used (disposed), 1,393,200 tons were sent to the 
organized storage (dumping) which amounted to 89,2% of the total volume of generated waste. Thus, 
the vast majority of generated waste is located in organized storage warehouses. 

The Volyn Oblast 

The main source of waste generation in the Volyn Oblast is mining, engineering, construction, and 
woodworking complexes. During 2016, hazardous waste of I-III classes was produced in the Oblast 
(used fluorescent lamps, accumulators, petroleum products, sludges from galvanic production),  waste 
of IV hazard class ( wood industry waste), as well as household waste and coal mining industry waste. 

According to the Oblast administration, during the year 446.7 tons of hazardous waste of I-III classes 
was generated which is by 116.2 tons less than in 2015. Accumulation of waste in the Oblast is mainly 
carried out on spoil tips, dumps, and landfills. On the territory of the Novovolynsk mine dumps, the 
total area of which is more than 100 ha, according to the statistical department, more than 6,627 
million tons of coal-mining waste has been accumulated. According to Oblast state administration and 
executive committees, dumps and landfills in the Oblast contain 2.7 million tons of solid household 
waste at the end of 2016. Information on the accumulated waste at the beginning of the year is given 
in Table 3.31. 

Table 3.31. Accumulation of waste in the Volyn Oblast 

No. Indicator  Unit of 
measure 

Value 

1 
Subjects of entrepreneurial activity which production is 
related to the formation of hazardous waste 

од. 289 

2 
Accumulated hazard waste (I-III classes), total 
including: 

т 50,829 

3 waste of I hazard class  т 13,387 

4 waste of II hazard class  т 35,394 

5 waste of III hazard class  т 2,048 
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There is a problem of solid household waste management in the Oblast. The accumulated waste 
during the year is about 1.0 million m3. The collection of household waste is not systematic and 
unorganized. 

The main way to remove solid household waste is to dispose of it in landfills which in the vast majority 
of cases does not meet sanitary and ecological standards. Now, there is a unitary waste collection 
system in the Oblast by which all household waste is collected in one site. 

The situation is even more complex because of the lack of an effective collection and formation 
system of different types of waste as a secondary raw material. Consequently, a significant amount of 
materials that are of high resource value and subject to recycling (glass, paper, and metal) comes to 
the landfills. 

Today, 11 landfills of solid household waste are used in the Oblast. They collect municipal waste from 
Lutsk, Kovel, Volodymyr-Volynsk, and Novovolynsk, as well as the Lokachinskyi, the Lyubeshivskyi, 
the Ratnivskyi, the Starovyzhivskyi, the Shatskyi, the Lutskyi, and the Kamin-Kashyrskyi raions of the 
Oblast. In addition, there are 539 SHW dumps in the rural areas (of which: 533 operate, 1 is inactive, 
and 5 are temporarily closed). 

The total area of all landfills is about 434 ha. The information on the number of the SHW landfills and 
dumps provided by local governments (in terms of raions and cities of Oblast significance) is 
presented in Table 3.32. 

 

Table 3.32. Number of landfills (dumps) in the Volyn Oblasts of 01/01/2017 

No. Name of the administrative territorial 
unit in the Oblast 

Number 
Areas under the solid 
household waste, ha 

 Landfills:  514 385 

 including   

1 The Horokhivskyi raion 22 25,3 

2 The Kamin-Kashyrskyi raion 66 28,4 

3 The Kiveretskyi raion 43 48,1 

4 The Kovelskyi raion 57 40,0 

5 The Lutskyi raion 11 18,1 

6 The Lyubeshivskyi raion 39 29,7 

7 The Ratnivskyi raion 31 27,6 

8 The Rozhyshchenskyi raion 40 34,1 

9 The Starovyzhivskyi raion 9 9,6 

10 The Turiiskyi region 62 34,7 

 Dumps:  9 31.84 

 including   

1 Kovel 1 5,2 

2 Novovolynsk 1 4,21 

3 Lokachi 1 4,17 

4 Lutsk 1 7,9 

5 Kamin-Kashyrsk 1 1,56 

6 Torchyn 1 0,55 

7 Lyubeshiv 1 4,6 

8 Ratne  1 2,45 

9 Stara Vyzhva 1 1,2 

 

The Cherkasy Oblast 

According to the Main Department of Statistics in Cherkasy Oblast, there were 2,343,100 tons of 
waste of I-IV hazard classes on the territory of the enterprises as of 01/01/2017. Data on the 
accumulated waste of I-IV hazard classes which is stored in the territory of enterprises within the 
Oblast as of January 1, 2017 is given in Table 3.33. 
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Table 3.33. Accumulated waste in the Cherkasy Oblast (as of 01/01/2017) 

No. Indicator  Unit of 
measure 

Value  

1 Subjects of entrepreneurial activity which production is related 
to the formation of hazardous waste 

units 562 

2 Accumulated hazard waste, total 
including: 

1000 t 
 

2343,096 

3 waste of I hazard class  1000 t 0,172 

4 waste of II hazard class  1000 t 0,150 

5 waste of III hazard class  1000 t 0,920 

6 waste of IV hazard class  1000 t 2341,854 

 
In Cherkasy Oblast, during 2016, 1,219,100 tons of waste of I-IV hazard classes was generated, 
including 1,191,500 tons as a result of the economic activity of enterprises and organizations 
(industrial waste) and 27,600 tons of waste from households. 

According to statistics, 310,700 tons of municipal (city) mixed wastes were generated in the Oblast in 
2016, including rubbish from bins, namely 62,500 tons - the economic activity of enterprises and 
households and 248,200 tons - from the production sphere, carriers, collectors, services, etc. 

At the end of 2016, according to the statistics, there are 2,343.096 tons of waste of I-IV hazard classes 
which are the result of the failure of a number of enterprises to transfer waste to other owners for 
disposal. The largest amount of waste that is located on the territory of enterprises is the waste of ІV 
hazard class of 2,341,853 tons or 99.9% of the total amount of waste of I-IV hazard classes which are 
stored on the territory of enterprises. 

The main producers of wastes in 2016 were agricultural enterprises and related services, their waste 
amounted to 70.7% of the total volume of generated waste in the Oblast. During 2016, the waste was 
mainly based on animal excrement and bird droppings which amounted to 814,000 tons or 66.8% of 
the total waste. 

The largest amount of such waste was generated in the Zolotonosha and the Kaniv raions - 473,000 
tons which makes up 58.1% of the total amount of generated waste in the Oblast. 

The main types of the waste of I-IV hazard classes generated in the area include: 

 cattle excrement, urea, and manure - 543,600 tons; 

 poultry manure - 270,400 tons; 

 distillery dreg - 79,200 tons; 

 thrusting - 74,100 tons; 

 spoiled, contaminated, or not identified raw materials for the production of flour and other 
groats, its remains which can not be used for its intended purpose - 9,900 tons; 

 grain remains from grain cleaning - 5,900. tons. 

As of 01/01/2017, 1,799.294 tons of industrial waste of І-ІV hazard classes are stored in 17 storages, 
12 warehouses, and 1 repository. 

Of the total amount of waste accumulated in the Raion: 

 waste of I hazard class is 281 tons. They are unknown, ineligible, and prohibited for use 
chemicals for crops protection (pesticide waste) which are stored in agricultural enterprises 
within the territories of village councils and in a specialized storage facility located in the 
administrative boundaries of the Yerkivskyi settlement council, the Katerynopilskyi raion 
(0.02% of the total amount of accumulated waste); 

 waste of III hazard class is 2,310 tons. In particular, they are the waste of galvanic production, 
which belonged to "Orison" (administrative territory of the Malosmilyanskyi village council, the 
Smilyanskyi raion) and waste deposited in the sludge-storage at the Cherkasy State Chemical 
Reagents (administrative territory of the Vergunivskyi village council, the Cherkasy raion) 
(0.13% of the total amount of accumulated waste); 
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 waste of IV hazard class is 1,796,703 tons (99.85% of the total amount of accumulated 
waste). The largest amount of hazardous waste of the ІV class is 736,470 tons (40.9%) 
located in sludge-storage facilities of the dehydrated sediment and solid waste storage 
facilities of the former OJSC "Cherkasy Khimvolokno" which are currently accounted on the 
balance of LLC "Perspektiva-8" (Cherkasy). 

The problem of solid household waste management is still a hot topic in the Cherkasy Oblast. 

According to the results of the inventory carried out in 2016 and data of regional state administrations 
and executive committees of city councils, 477 organized sites of the solid household waste disposal 
are registered in the Oblast (456 landfills and 21 urban dumps). 

According to the information of the Main Directorate of the State Geo-cadastre in Cherkasy Oblast, 
only 181 sites for the disposal of solid waste (38%) are exploited legally, with the certificated 
documents of ownership (use) rights for land sites allocated for landfills and dumps. 

According to the Oblast registry of the МВВ, 265 sites for solid household waste disposal (landfills and 
dumps) are certified in the Oblast. 

According to the Department of Urban Development, Architecture, Construction and Housing, and 
Communal Services of Cherkasy Oblast State Administration, 21 city landfills (dumps) of the Cherkasy 
Oblast landed 1.106 million m3 of solid household waste in 2016. Data on landfills and SHW dumps in 
the Cherkasy Oblast are given in Annex 4 Table 34. 

The largest dump for solid waste disposal is a dump of Cherkasy, where 143,100 tons of solid 
household waste has been deposited in 2016 (46% of the total amount of generated solid waste in the 
Oblast). 

A separate group of hazardous wastes make up the unknown, unsuitable, and prohibited for use 
chemical crop protection agents (CCPA). According to the inventory carried out in 2016, as of 
01/01/2017, 12 warehouses of the Oblast stored 281.091 tons of unidentified, unsuitable, and 
forbidden CCPA, of which: 

 31.888 tons of unidentified, inappropriate, and prohibited pesticides are collected on the 
territory of village councils; 

 8.562 tons of additional detected pesticide residues are collected in the village Okhmativ, the 
Zhashkiv raion and the village Knyazha Krynytsia, the Monastyrysche raion; 

 0.641 tons of unknown, ineligible, and prohibited pesticides are collected on the territory of 
agricultural enterprises; 

 240.0 tons of unknown pesticides are collected in a specially created repository in the village 
Yerky, the Katerynopilskyi raion. 

Out of 12 warehouses containing CCPA, only 1 warehouse is in good condition, 5 - in satisfactory 
condition, and 6 - in unsatisfactory condition. 

The Zaporizhzhia Oblast 

The Zaporizhzhia Oblast belongs to the regions where a significant number of heavy industry 
enterprises are concentrated: 45% of the total output of the Oblast is made up of metallurgy and metal 
processing, and 20% is the production and distribution of electricity, gas, heat, and water. The 
chemical, machine-building, and mining enterprises are also concentrated here. 

Production of enterprises is connected with the generation of the waste of I-IV hazard classes. During 
2016 in the Zaporizhzhia Oblast, 5,040,800 tons of waste were generated, including the formation of 
the waste of I-III hazard classes - 16,000 tons (Table 3.34). 

 

Table 3.34. Accumulation of waste of І-ІV hazard classes in the Zaporizhzhia Oblast, 2016 

Indicator Unit of measure Value  

Accumulation of waste of I-IV hazard 
classes 

1000 t 5040,8 
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including: 1000 t 2343,096 

waste of I-III hazard classes 1000 t 16,0 

 

Today, the problems of (1) treating solid household waste and (2) the emergence and elimination of 
unauthorized waste landfills are particularly acute in the Oblast. 

The maintenance of the sanitary condition of the territory, the organization of the domestic waste 
collection, and the identification and elimination of unauthorized landfills is carried out by the 
communal and private enterprises, village councils by the involvement of business entities located in 
the subordinate territory. Information on the number of solid household waste landfills is given in Table 
3.35. 

 

Table 3.35. Number of solid waste landfills in the Zaporizhzhia Oblast as of 01/01/2017 

No. Name of the administrative territorial unit in the 

Oblast (raion) 
Number of the certificated waste 

disposal sites, units  

1 Zaporizhzhia 16 

2 Energodar 9 

3 The Berdyanskyi raion 10 

4 The Vasylivskyi raion 3 

5 The Zaporizkyi raion 5 

6 The Gulyaipilskyi raion 1 

7 The Novomykolaivskyi raion - 

8 The Polohivskyi raion 23 

 Total 54 

 
In accordance with the results of the inventory, the total amount of chemical crop protection agents 
(CCPA) in the Zaporizhzhia Oblast as of 05/01/2016 amounted to 252.5064 tons. The statistical 
information on the treatment of the CCPA (pesticides) is given in Table 3.36.  

 

Table 3.36. Treatment of unsuitable pesticides in the Zaporizhzhia Oblast 

No Name of the Raion Value, t 
Number of 

warehouses, 
units 

State of warehouses, units 
good satisfactory unsatisfactory 

1 Zaporizhzhia  - - - - - 
2 Energodar  - - - - - 

3 The Bilmatskyi Raion - - - - - 
4 The Veselivskyi Raion 2,8 2 - 2 - 

5 The Gulyaipilskyi Raion 7,0564 2 2 - - 
6 The Zaporizkyi Raion - - - - - 

7 
The Kamiansko-
Dniprovskyi Raion  

5,0 1 - 1 - 

8 
The Novomykolaivskyi 
Raion 

- 4 - 4 - 

9 The Orikhivskyi Raion  - 3 - 3 - 

10 The Polohivskyi Raion 150,415 9 3 - 6 
11 The Rozivskyi Raion - - - - - 

 TOTAL  165,2714 21 5 10 6 
 
The Kherson Oblast 

As of January 1, 2017, 1,175,000 tons of waste has been collected in specially designated places or 
sites and in the territory of enterprises of the Oblast, of which 2,600 tons belong to III hazard class and 
1,172,400 tons to IV hazard class. 
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At the enterprises of the Oblast, 388,700 tons of waste was generated during 2016, the vast majority 
of which (354,200 tons or 91.1%) was the hazardous waste of IV class and 34,400 tons or 8.9% - 
waste of III hazard class. Wastes of  I and II hazard classes amounted to 100 tons. 

Generated in 2016 waste was mostly of vegetable origin. The volume of this waste amounted to 
289,100 tons or 74.4% of the total amount of waste. Among other wastes, the largest number reached 
household and similar wastes - 40,000 tons or 10.3%, animal excrements, urine, and manure - 19,900 
tons or 5.1%. 

Not less acute comparing to the previous years, the problem of solid domestic wastes utilization 
remains in the Kherson Oblast. Annually, in the Kherson Oblast, there are formed more than 250,000 
tons of solid household waste. According to the inventory of solid waste disposal sites held in 2016 
and the register of waste disposal sites in the Kherson Oblast, there are 329 waste disposal sites, of 
which only 64 are certified and 77 land plots are used legally. There is no system of separate 
collection of solid waste in any part of the Oblast. 

Data on the accumulated solid waste in the Kherson Oblast is presented in Table 3.37. 

 

Table 3.37. Annual volumes of solid household wastes by raions and cities of the Oblast significance 

formed in 2016 

No Raions and cities of the Oblast 

significance 

V, 1000 m
3
 

1 Kherson 553,2 

2 Kakhovka 54,7 

3 Nova Kakhovka 88,4 

4 Hola Prystan 10,6 

5 The Beryslavskyi 17,6 

6 The Bilozerskyi  30,8 

7 The Velykolepetyskyi  10,6 

8 The Velykooleksandrivskyi 4,0 

9 The Verkhniorohachyskyi 0,5 

10 The Vysokopilskyi  0,7 

11 The Holoprystanskyi 11,1 

12 The Hornostaivskyi  1,3 

14 The Kakhovskyi  3,4 

16 The Novovorontsovskyi 0,9 

17 The Oleshkivskyi  2,6 

Total   790,4 

 

As a result of the inventory carried out after the last export, there were 1,887.436 tons of ownerless 
chemical crops protection agents (CCPA) left on the territory of the Oblast. Information on treating 
CCPA in the Kherson Oblast is given in Table 3.38. 

 

Table 3.38. Storage state of prohibited and unsuitable pesticides (as of the end of 2016) 

No 

Name of the 
administrative 

territorial unit in the 
Oblast (Raion) 

Value, t 
Number of 
warehouse, 

units 

State of warehouses, units 
good satisfactory unsatisfactory 

1 Kherson  1,2 1 - - 1 
2 Nova Kakhovka 1,124 1 1   

3 The Vysokopilskyi  1,0 1 1   

4 The Holoprystanskyi 7,372 3 3   

5 The Hornostaivskyi  2,343 1 1   

6 The 12,606 4 4   
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Novovorontsovskyi 

7 The Beryslavskyi 
(ownerless) 8,0 Barrels    

8 The Bilozerskyi 
(ownerless) 1479,9 159,2 in 

containers 
   

9 The 
Novovorontsovskyi 
(ownerless) 

65,2 Barrels    

Total 1582,895     

 

The Khmelnytskyi Oblast 

According to the information of the Main Directorate of Statistics in the Khmelnytskyi Oblast, it has 
been accumulated waste: 

 of I hazard class - 324.1185 tons (of which 253.5185 tons constitute unsuitable and prohibited 
for further use CCPA); 

 of II hazard class - 69.5 tons; 

 of III hazard class - 1,395.3 tons; 

 of IV hazard class - 8,499,991.959 tons (of which 8,382,454.093 tons constitute solid 
household waste) -Table 3.39. 
 

 

 

 

 

 

Table 3.39. Accumulated waste in the Khmelnytskyi Oblast (as of 01/01/17) 

No. Indicator  Unit of 
measure 

Value  Note  

1 
Subjects of entrepreneurial activity 
which production is related to the 
formation of hazardous waste 

units 
523 

 

2 
Accumulated hazard waste, total 
including: 

  t 
 

8,501,780.8775 
 

3 

waste of I hazard class    t 

 324.1185 

Of these 253.5185 t 

are unsuitable 

CCPA 

4 waste of II hazard class    t 69.5  

5 waste of III hazard class    t 1395.3  

6 

waste of IV hazard class    t 

8,499,991.959 

Of these 

8,382,454.093 t are 

solid household 

waste 

 

In 2016, 1,299,634.3 tons of waste were generated from the economic activity of enterprises and 
organizations (including households). From the economic activity of enterprises and organizations, 
13.4 tons of waste of I hazard class were formed, 1,810.0 tons - II hazard class, 344.9 tons - III hazard 
class, and 1,132,515.1 tons - IV hazard class. 

In the total amount of waste generated in 2016, the largest share takes the waste of vegetable origin - 
767,412.3 tons. According to the data of the Main Directorate of Statistics in the Khmelnytskyi Oblast, 
forestry and logging enterprises of the вшіекшсе produced 10б465.0 tons of wood waste in 2016, of 
which 1б759.3 tons were used, including as fuel - 3,037.2 tons. 
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At the enterprises of the alcohol industry in 2016, 6,695.6 tons of treacle spent wash were generated. 
Sugar enterprises of the Oblast in 2016 created 89,823.1 tons of defecate, while agricultural producers 
produced grain crops waste of 10,676.7 tons. 

According to the data provided by Raional state administrations and city executive committees (cities 
of Oblast importance) of the Khmelnytskyi Oblast, there are 784 landfills and dumps (area of 579.22 
ha) allocated in the Raion, including 21 city (Raional) solid waste dumps, 14 settlement landfills, and 
749 rural landfills. Out of 21 city dumps of the Oblast significance, only 5 have project documentation 
(Gorodok, Derazhnya, Netishyn, Slavuta, and Teofipol). 

The dumps for the municipal waste disposal in Khmelnytskyi, Kamyanets-Podilsky, Netishyn, 
Starokostyantyniv, Slavuta, and Shepetivka have exhausted their project capacities and are 
considered as overloaded. In the reporting period, municipal utilities of the Oblast have recultivated 19 
landfills for solid household waste: the Dunayevetskyi Raion - 1, the Shepetivka Raion - 18. Also, the 
following 32 landfills require reclamation: Slavuta - 1, Starokostiantyniv - 1, the Dunayevetskyi Raion - 
2, the Slavutsky Raion - 1, the Shepetivskyi Raion - 26, and the Yarmolynetskyi Raion - 1. 

Data on the number of landfills and dumps in the Khmelnytskyi Oblast are given in Table 3.40. 

Table 3.40. Number of landfills (dumps) as of 01/01/2017 

No Name of the administrative 
territorial unit in the Oblast 

(Raion) 

Number  Area under the solid household 

waste, ha 

Landfills 

1 The Bilohirskyi Raion 36 32,05 

2 The Iziaslavskyi Raion 43 26,7089 

3 The Krasylivskyi Raion 36 23,2 

4 The Polonskyi Raion 33 14,93 

5 The Slavutskyi Raion 60 44,7088 

6 The Starokonstyantyniskyi Raion 60 19,07 

7 The Teofipolskyi Raion 29 22,59 

8 The Shepetivskyi Raion 37 21,89 

Total   334 205,1477 

Dumps 

1 Bilohiria 1 3,75 

2 Iziaslav 1 3,0 

3 Krasyliv 1 6,276 

4 Polonne 1 3,7407 

5 Slavuta 1 7,8301 

6 Starokonstiantyniv 1 4,61 

7 Teofipol 1 3,3 

8 Shepetivka 1 4,3 

Total   8 36,8068 

 

As of 01/01/2017, the residual number of prohibited and unsuitable for use CCPA in the Oblast is 
253.5185 tons. 

The Kirovograd Oblast 

According to statistics in the Kirovograd Oblast, the amount of generated waste in 2016 is 34.4 million 
tons. Of the total amount of generated waste, 5,985.732 tons were waste of I-III hazard classes. 

By the hazard classes, the waste generated was distributed as follows: 11.730 tons (0.00003%) - 
waste of I hazard class, 401.740 tons (0.0011%) - II hazard class, 5,572.262 tons (0.016%) - III hazard 
class, and 34,402,098.502 tons (99.8%) - IV hazard class 

In the total amount of waste generated in 2016, the largest share (93.3%) is made up of the waste of 
mining industry and the development of quarries while the extraction and enrichment of ores and 



Description of characteristics of Dnipro River Basin Report 

ENI/2016/372-403 125 

mineral raw materials. Data on the accumulated wastes of various hazard classes as of 01/01/2017 is 
shown in Table 3.41. 

Table 3.41. Accumulated waste in the Kirovograd Oblast 

No.  Indicator Unit of measure Value  

1 
Subjects of entrepreneurial activity which 
production is related to the formation of 
hazardous waste 

units 
1058 

2 Accumulated hazard waste, total t 375580443,392 

 including:   

3 waste of I hazard class  t 898,450 

4 waste of II hazard class  t 360,988 

5 waste of III hazard class  t 12884,201 

6 waste of IV hazard class  t 375566299,753 

 

The main amount of accumulated waste of IV hazard class is the tailings of enrichment of the Eastern 
Mining and Processing Plant Zhovti Vody) discharged into the arroyo tailing of "Shcherbakivska," the 
Petrovskyi Raion, and the waste from the development of the iron ore at PJSC "Central Mining and 
Processing Plant" Petrovskyi Quarry, the industrial-technological waste from the Ingul mine of the 
“East ГЗК” State Enterprise, and graphite waste from PJSC “Zavalliv Graphite Plant.” The largest 
amount of waste was accumulated in the territory of enterprises of the Petrovskyi Raion - 356.996 
million tons (95% of the total), the Kirovograd Raion - 8.14 million tons (2.2%), the Gaivoronsky Raion 
- 6.2 million tons (1/7%), and Kropyvnytskyi - 2.76 million tons (0.7%). 

There are 403 landfills on the territory of the Oblast. According to the results of the analysis of 
indicators of domestic waste management development, conducted on the basis of inventories of 
waste disposal sites performed by local authorities and Raional state administrations, there were 
detected functioning sites for solid waste disposal with violation of the requirements of the current 
environmental protection legislation. 

During 2016, 165,544 tons of household and similar wastes or 0,48% of the total volume of all hazard 
classes were generated in the Oblast. A great part of the solid household waste is concentrated in 
natural garbage landfills which are formed, as a rule, in suburban areas, private residential sectors, 
recreation areas, and other places. The volume of disposed household and similar waste in specially 
designated sites and facilities amounted to 162,559 tons. Information on the number of landfills is 
presented in Table 3.42. 

 

Table 3.42. Information on the number of landfills in the Kirovograd Oblast as of 01/01/2017 

No Name of the administrative territorial 
unit in the Oblast 

Number of 

landfills  

Number of the certificated 

waste disposal sites 

1 The Znamianskyi Raion 13 1 

2 The Oleksandrivskyi Raion 15 7 

3 The Oleksandriivskyi Raion 26 1 

4 The Onufrievskyi Raion 13 5 

5 The Petrivskyi Raion 15 2 

6 The Svitlovodskyi Raion 11 3 

7 Oleksandria 2 2 

8 Znamianka 1 1 

9 Svitlovodsk 1 - 

Total   96 22 

 
The Kharkiv Oblast 

In 2016, out of the total generated wastes, the largest share held the waste of IV hazard class - 
1,891.107 tons or 96.8% of the total volume of generated waste. The rest of the waste was distributed 
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by the hazard classes as follows: 60,462tons (3,09%) is classified to III hazard class; 719 tons (0,04%) 
- to II hazard class; and 293 tons (0,01%) - to I hazard class. 

As of January 1, 2017, 41,803,239 tons of waste accumulated during operation in the specially 
designated sites, of which 0.1 tons belong to I hazard class; 0,2 tons - to II hazard class; 117,536 tons 
- to the III hazard class; and 41,685,702 tons - to IV hazard class. 

The problem of the utilization of solid domestic wastes remains not less acute than in previous years in 
the Kharkiv Oblast. On the territory of the Oblast, there are 78 sites for the solid household waste 
disposal (Table 3.43). During the operation of waste disposal sites, the fact of numerous violations of 
the current environmental legislation requirements has been reported. Most of the waste disposal sites 
do not have documents certifying the right to use the land, have no design and estimate 
documentation and no positive conclusions of the state environmental expert examination. In most 
cases, during the operation of waste disposal sites, the project decisions were not respected.  

Table 3.43. Number of operating landfills (dumps) in the Kharkiv Oblast as of 01/01/2017 

No. Name of the administrative territorial unit in the 

Oblast (Raion, city) 
Number Area under the solid 

household waste, ha 

Landfills 
1 The Bohodukhivskyi Raion 1 5,565 

2 The Zachepylivskyi Raion 2 4,0 

3 The Kolomatskyi Raion 1 1,0 

4 The Krasnodarskyi Raion 14 17,6 

5 The Krasnokutskyi Raion 3 5,5 

 Total by Raions:  21 33,665 

 
The Mykolaiv Oblast 

According to statistics, in Mykolaiv and the Mykolaiv Oblast, the amount of waste generated in 2016 is 
2,366,360 tons, which is 2.6% more than in 2015, including waste from the economic activity of 
enterprises and organizations - 2,153,000 tons (by 4.7% more), and households waste - 213,400 tons 
(by 14.4% less). 

Out of the total volume of generated waste, 62,800 tons were waste of І-ІІІ hazard classes which was 
approximately at the level of the last year. 

According to the hazard classes, the generated waste was distributed as follows: 21.57 t (0.001%) - 
waste of I hazard class, 764.053 t (0.03%) - II hazard class, 62,058 t (2.62%) - III hazard class, 
2,303,600 tons - IV hazard class (97,35%). 

The main areas where hazardous waste is actually produced include metallurgy, engineering, 
shipbuilding, food processing, leather processing, water utilities, agricultural enterprises, and medical 
institutions. 

The unconditional majority of 79.18% or 1,873,667 tons of total volume was created by the enterprises 
of the Vitovskyi raion, enterprises of Mykolayiv (247,811 tons), and the rest of the waste was created 
by enterprises the Veselynivskyi (37,608 tons) and the Pervomaiskyi (40,955 tons) raions. 

Among the enterprises of the Oblast, the largest producers of waste in the reported year were LLC 
"Mykolaiv Alumina Plant" (1,704,578 tons or 72% of the total volume), the Mykolaiv branch of PJSC 
"San Inbev Ukraine" (23,124 tons). Also, it should be noted the PJSC the “Veselynivskyi factory of 
skimmed milk plant” (36,500 tons), the “Bashtannyi cheese plant” (206,862 tons), and LLC "Ukrainian 
Sugar Company" (273,116 tons). 

The total amount of waste accumulation in the Oblast is more than 50.9 million tons. Almost all 
accumulated waste of 50,771,166 tons or 99.7% of the total volume belong to IV hazard class. Wastes 
of І and II classes did not accumulate, waste of ІІІ class - 154,842 tons (Table 3.44).  

By type of waste that is temporarily stored on the territory of enterprises, the proportion of waste of I-III 
hazard classes is very small. Thus, wastes containing metals are 42.43 tons (0.06%); spent oils - 
291.842 tons (0.4%); and waste batteries - 51.121 tons (0,1%). 

 

Table 3.44. Accumulated waste in the Mykolaiv Oblast (as of the beginning of 2017) 
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No. Indicator Unit of measure Number  

1 Subjects of entrepreneurial activity which 
production is related to the formation of 
hazardous waste 

units 
392 

2 Accumulated hazard waste, total   t  50926009,502 

 including:   

3 waste of I hazard class    t  - 

4 waste of II hazard class    t  - 

5 waste of III hazard class    t  154842,631 

6 waste of IV hazard class    t  50771166,871 

 

The largest part of the accumulated waste of IV hazard class is a share of red sludge from LLC 
"Mykolaiv Alumina Plant". As of 01/01/2017, 39.912 million tons of red sludge or 78.6% of all 
accumulated waste of IV class was accumulated in the sludge-stores. 

From the information received from the administration of housing and communal services of the 
Mykolayiv oblast state administration and regional state administrations, there are almost 267 landfills 
on the total area of 524.4 ha. The information on the largest landfills is given in Table 3.45. 

 

 

Table 3.45. Information on the number of landfills (dumps) as of 01/01/2017 

No Name of the administrative territorial unit in 

the Oblast 

Number Area under the solid 

household waste, ha 

Landfills 

1 Mykolaiv 1 37,93 

2 Ochakiv 1 4,53 

3 The Bereznehuvatskyi Raion 15 25,3 

4 The Kazankivskyi Raion 18 43,9 

5 The Ochakivskyi Raion 9 4,5 

6 The Snihurivskyi Raion 43 77,3 

 Total   87 193,46 

 
The Ternopil Oblast 

Industrial waste in the Oblast is formed in the main and secondary industries of productions of food, 
machine-building, and light industries, as well as in a result of combustion of solid fuel and operation of 
motor transport. 

According to the data of the Main Directorate of Statistics in the Ternopil Oblast and the data of 
statistical reporting Form No. 1-waste (annual) "Formation and Management of Wastes" from 2016, 
862,172 tons of waste were generated in the Oblast, of which 83,069 tons were utilized, 30.955 tons - 
processed (recycled), 28,697 tons - removed to specially allocated sites, and 65,364 tons - 
accumulated as of 01/01/2017 

The formation and accumulation of wastes of various hazard classes in 2016 are shown in Table 3.46. 

 

Table 3.46. Accumulated waste in the Ternopil Oblast as of the beginning of 2017 

No. Indicator  Unit of measure Number  

1 
Subjects of entrepreneurial activity which 
production is related to the formation of 
hazardous waste 

units 
350 

2 Accumulated hazard waste, total t 51694,0 

 including:   

3 waste of I hazard class  t 14,0 
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4 waste of II hazard class  t 15,5 

5 waste of III hazard class  t 19,6 

6 waste of IV hazard class  t 51644,8 

 

There are 740 landfills for the disposal of household waste from 1,022 settlements of the Oblast. 
Some landfills serve 2-3 populated areas. According to the Department of Housing and Communal 
Services of the Oblast State Administration, 32 communal landfills are operating with a total area of 
113.5 ha which annually land about 762,000 m3 of waste from the towns and villages of the Oblast. 

As of 01/01/2017, 91 landfills were certified in the Oblast. The question regarding the allocation of 
funds for the certificates for waste disposal sites by local government bodies of other settlements of 
the Oblast is not resolved. 

Information on the number and area of waste disposal sites by raions is given inTable 3.47. 

 

 

 

 

Table 3.47. Information on the number of landfills in the Ternopil Oblast as of 01/01/2017 

No Name of the administrative 
territorial unit in the Oblast 

Number Area under the solid 
household waste, ha 

1 The Lanovetskyi  1 3,8 
2 The Shumskyi  2 3,8 
Total  3 7,6 

 

1.3.8. Navigation 

Today, the total length of the river fairway sections within the Dnipro basin of Ukraine is about 1,400 
km, which is two-thirds of the total length of the Ukrainian navigable roads. This figure includes 1,083 
km of the Dnipro River from its mouth (the Dnipro Liman) to the mouth of the Sozh River (border with 
the Republic of Belarus), as well as the mouthwater areas of the following rivers: the Prypiat (to the 
border with Belarus) - 64 km long; the Desna (to the city of Chernihiv) - 216 km long; The mouthwater 
of the Samara (to Novomoskovsk, the Dnipropetrovsk Oblast) - 30 km long. The warrant depths on the 
navigable areas are as follows: from the mouth of the Dnipro to the Kyiv HPP - 3.65 m; within the limits 
of the Kyiv Reservoir - 2.5 m; in the mouth sections of the Prypiat and Samara rivers - up to 2.0 m; at 
the mouth of the Desna River - up to 1.5 m. By the beginning of the 90s of the last century, there were 
also navigable some tributaries of the Dnipro (the Styr, the Goryn, the Sula, the Psel, the Vorskla, the 
Ingulets) - with the guaranteed depths of 0.6-1.2 m. Within Ukraine, the Desna was almost fully 
navigable. However, the cessation of dredging works during the last twenty-five years has led to the 
dumping of the large river sections, the Dnipro tributaries, and the loss of guaranteed depths. The 
duration of the navigational period on the Dnipro (except for the lower current) is 250-260 days. In the 
lower current (from the mouth to Zaporizhzhia), it is 290-300 days. 

To allow shipping through the hydroelectric complex, there are navigable gateways. They are made of 
reinforced concrete, with one section, except for the dam of the Dnipro HPP. It is equipped with two 
gateways, one of which has three sections (put into operation in 1934 and decommissioned in 1993 
due to significant deterioration), and the other one is one-section (put into operation in 1980). 
According to the State Enterprise of Waterways "Ukrvodshhliah" (part of the Ministry of Infrastructure 
of Ukraine), the number of vessels that were passed through the gateways on the Dnipro was 13,408 
units in 2017. For the individual gateways, the numbers are as follows: the Kyiv - 1,251; the Kaniv - 
827; the Kremenchug - 1,051; the Serednodniprovska - 2,702; the Dnipro - 3,664; and the Kakhovka - 
3,913. More than 90% of all locomotive vessels made coastal voyages (within the limits of the Dnipro 
basin) and only about 10% - the vessels engaged in overseas voyages.  

For the past twenty-five years, the quantitative composition of the fleet has significantly decreased. If 
by 1990, there were over 1,000 ships of different types on the Dnipro (of these, more than 240 are 
passenger-carrying crafts), then today there are about 100 ships of different types within "Ukrrichflot" 



Description of characteristics of Dnipro River Basin Report 

ENI/2016/372-403 129 

Ltd. Another 70 vessels are owned by “Nibulon” private company, which main activity is the export of 
grain crops. Most of the vessels (82%) owned by both companies are technically outdated. 

The volume of passenger traffic on the Dnipro in comparison with 1990 has decreased by 30 times. At 
the moment, it does not exceed 500,000-550,000 people per year. The reason for this is the high cost 
of transportation which is twice higher the cost of travel at the same distance by car, and three times 
higher compared to the rail trip. In addition, such transportation is more time costly due to the locking. 
Regular passenger traffic on the Dnipro was almost stopped at the beginning of the 2000s. The 
pleasure cruises were extremely popular on the Dnipro, especially on the weekends. Many of these 
cruises are from the Kyiv River Port. There are also cruises between major cities (Kyiv, Dnipro, and 
Kherson) and nearby summer cottages. 

There are currently 17 large cargo ports and transshipment terminals, mostly belonging to “Ukrrichflot” 
(the Kyiv, the Cherkasy, the Kremenchug, the Kamianets, the Dnipro, the Zaporizhzhia, the Nikopol, 
the Novokakhovka, the Kherson, and the Chernihiv river ports) and “Nibulon"(the river transshipment 
terminals: the Pereiaslav, the Gradyzk, the Vitove, the Kremenchug, the Kamianka-Dniprovska, and 
the Kozatsk). The Svitlovodsk transshipment terminal belongs to the group of "UkrAgroKom" and 
"Hermes-Trading".  

The volumes of freight traffic in the Dnipro basin decreased by 15 times compared to 1990. According 
to the data as of 2017, it does not exceed 3.6 million tonnes. The main cargoes are building materials: 
sand and gravel, which account for more than 40% of the volume of all cargoes. About 10% is 
attributed to grain crops exported by grain traders to the sea ports of Kherson and Mykolaiv for further 
overloading to the sea vessels and sending for export. Another about 10% of the goods are products 
made of ferrous metals. These are mainly products of the private joint-stock company "Zaporizhstal" 
which uses the convenient logistics of its enterprise for the export of its products through the 
Zaporizhzhia River Port. Significant reduction of cargo traffic on the Dnipro and its tributaries is due to 
the inability of the river fleet to compete with other modes of transport, primarily railways. 

There are two basic problems in the Ukrainian river transportation. The first is the lack of legislation on 
the development of inland water transport. As a result, there are no clear rules for investors and 
prerequisites for doing business. The second problem is the lack of a national regulator and a clear 
tariff. Of all the expenses that are allocated to river transportation, 15-18% are payments to the state. 
These include excise taxes on fuel, pilotage, port fees, the use of gateways and even a fee for passing 
the vessel under the bridge. 

Restoring full-fledged shipping on the Dnipro is one of the priorities of the Ministry of Infrastructure of 
Ukraine which plans to increase the volume of cargo transportation by the river by five times in 5 
years. Today, the key initiative of the government is the adoption of the Law "On Inland Water 
Transport" which is under consideration in the Verkhovna Rada of Ukraine. The key points of the law 
are:  

● creation of a governing body - the Administration of Inland Waterways of Ukraine (currently, 
this function is performed by the State Service for Marine and River Transport of Ukraine, its 
activity is directed and coordinated by the Cabinet of Ministers of Ukraine through the Minister 
of Infrastructure); 

● abolition of the many fees and the introduction of a unified river tax; 
● creation of conditions for competitive sailing directions; 
● admission of the vessels under a foreign flag - in particular, the cancellation of temporary 

transportation permits and a single tariff for coastal traffic. 

The last point is very important from the perspective of the revival of the European water route E-40 
connecting the Baltic Sea and the Black Sea through the “Wisla-Dnipro” corridor which runs through 
the territory of three countries: Ukraine, Belarus, and Poland. 

 

1.3.9. Tourism  

Balneological resources. The balneological resources include medicinal mineral waters and peloids 
(muds). First of all, natural healing resources include those that are directly used in balneotherapy and 
determine its sanatorium-resort specialization and profiling. They are drinking and bathing waters, 
peloids, and ozokerite. 
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Within the Dnipro basin, 94 deposits of underground mineral water have been discovered which is 
28.5% of the total number in Ukraine (Figure 3.72). The considerable mineral water reserves, 
particularly the chloride ones, have been found in the Dnipropetrovsk, the Poltava, the Kyiv, and other 
areas (Annex 4 table 35). 

 
Figure 3.72. Mineral resources of the Dnipro basin (underground mineral waters, peloids, and brine) 

 
Therapeutic muds (peloids). The therapeutic muds are different in genesis (organic and inorganic) 
formations (mainly deposits of swamps, lakes, estuaries, sea lakes, and bald peak formations) 
composed of mineral and organic substances and water which have undergone complex 
transformations due to physico-chemical, chemical, biochemical processes represented by a 
homogeneous finely-dispersed flexible mass and have therapeutic properties. The main types of 
therapeutic mud are the peat peloids, oozy sulfide peloids, and bald peak peloids. 

In the Dnipro basin, there are three deposits of therapeutic mud ( 

Table 3.48, Table 3.49): 

 The fields where explored areas with oozy mud are the "Salt Liman" deposit in the 
Dnipropetrovsk Oblast and the Gopry in the Kherson Oblast. 

 The field where explored the peat muds are the Semerenky in the Poltava Oblast. 

 

Table 3.48. Therapeutic muds (peloids) in the Dnipro basin 

Pasport 
No. 

Deposit 
Degree of 

commercial 
exploitation 

Mineral Industry of use 
Administrative 

unit 

103301  The 
Solonolymanske 
deposit, the 
Eastern part  

In exploitation  Oozy 
sulfide 
muds 

Therapeutic-resort 
and recreational 
purposes 

The 
Dnipropetrovsk 

106901  The “Semerenky” 
deposit, the 
“Semerenky” part  

In exploitation  Peat 
muds 

Therapeutic-resort 
and recreational 
purposes 

The Poltava 

http://minerals-ua.info/zviti-map.php?rep=mpasp_114&pasport=103301
http://minerals-ua.info/zviti-map.php?rep=mpasp_114&pasport=106901
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107601  The Gopry 
deposit, the 
Gopry part  

In exploitation  Oozy 
sulfide 
muds 

Therapeutic-resort 
and recreational 
purposes 

The Kherson 

Table 3.49. Distribution of stocks by oblasts as of 01/01/2018 in the Dnipro basin 

Oblast 
No. of 

deposit 
parts 

Units of 
measure 

On-balance 
reserves Production 

A + B + C1 

The Dnipropetrovsk 1 1000 m
3
 19,98 0,15 

The Poltava 1 1000 m
3
 86,24 0,98 

The Kherson 1 1000 m
3
 86,00 0,32 

 

Therapeutic brine. In the Dnipro basin, there is one deposit of therapeutic brine, namely the "Gopry" 
lake in the Kherson Oblast. The brine of the "Gotry" lake is transparent, slightly yellow, with a weak 
smell of hydrogen sulfide, of sodium chloride composition, and its average annual mineralization 
varies from 20.0 g/dm

3
 to 35.0 g/dm

3
. The brine of this deposit is conditional for resort use for 

balneological purposes (swimming pools, baths, etc.). 

The main balneological resorts in the Dnipro basin are Velyka Bagachka, Myrgorod, Vlasivka (the 
Poltava Oblast), Orlivshchyna resort (the Dnipropetrovsk Oblast), Tokari resort (the Sumy Oblast), 
Zhobryn resort (the Rivne Oblast), Mena resort (the Chernihiv Oblast), Budyshche resort (the 
Cherkasy Oblast) and others. 

Recreational zones. In August 2018, the Public Health Center of the Ministry of Health has published a 
list of beaches and recreational areas that do not meet the standards for microbial contamination 
under the LPCB index (lactose-positive coliform bacteria) (Figure 3.73). The list of the forbidden 
beaches and recreational areas is shown in the table 36 Annex 4. The list of beaches which are the 
under control of the Labolatory Service of the Ministry of Health is shown in the Annex 4 Table 37. 

Fishing. In the Dnipro, there are over 70 species of fish. The lower part of the river is richer in fish - 
about 60-65 species are found there, while around Kyiv - only 40. The most common species are carp, 
migratory and semi-migratory fish (the Clupeidae, Acipenseridae, Rutilus lacustris, etc.). These 
species previously came upper the current, but after the construction of reservoirs, they are stopped 
on the dam, or even do not go out of the lower current. 

In the Upper Dnipro, many typical river fishes have disappeared, including migratory fishes such as 
beluga, Black Sea-Azov sturgeon and herring, salmon, river eel; the population of sterlet, nase, 
Squalius, ide, asp, and tench is also reduced. They were replaced by lake fishes such as bream 
(about 40% of the catch), esox, sheatfish, carp, roach, and perch. Also, there are 2 types of сrayfishes 
in the Dnipro: Astacus pachypus. In Figure 3.74, there is a map-scheme of the main fishing places 
within Ukraine. 

http://minerals-ua.info/zviti-map.php?rep=mpasp_114&pasport=107601
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Figure 3.73. List of the beaches and recreation zones within the Dnipro basin which do not meet the 

standards for microbial contamination under the LPCB index (lactose-positive coliform bacteria) as of 

08/22/2018 

 

 
 ≤ 10 fishing places 

 
11-99 fishing places 

 
≥ 100 fishing places 

Figure 3.74. The interactive map of the fishing places 
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The list of the Dnipro reservoir areas in which fishing is prohibited during the year has been approved 
by the executive order of the Ministry of Agrarian Policy and Food of Ukraine dated December 29, 
2017 No. 710 “On the fishing regime in the Dnipro reservoirs in 2018” (Registered with the Ministry of 
Justice of Ukraine on January 12, 2018, No. 49/31501) (Annex 4, Table 38). 

 

1.3.10. Linear infrastructures 

Winter road maintenance  

Winter road maintenance of the settlements during the winter period is carried out according to the 

Technical specifications approved by the Order of the Ministry of Regional Development, Construction 

and Housing of Ukraine (Minregion) # 54 dated with 14.02.2012. Chemical reagents are used 

according to the limiting values of the air temperature. List of chemical reagents is presented in Table 

3.50.  

 

Table 3.50. Limiting values of the air temperature for the chemical reagents application  

Reagent 
Limiting value of the air 

temperature, 
○
C 

Cooking salt technical  - 15 

Salt of sylvinite tales - 10 

Calcium chloride scaled or phosphated  - 35 

Mixture of sodium chloride and calcium chloride in 88:12 or 92:8 - 20 

Solution of chloro-sodium mixture (25%), solution of calcium chloride 
(28-35%) 

- 15 

Chemical reagents which are used for prevention of glassy ice on the ground and ice cover are 
applied according to the norms listed in the Annex 5 of the Order of Minregion # 309 dated with 
19.11.2018 (Table 3.51).  

Table 3.51. Averaged norms of chemical reagents application 

Reagent 

Ice Snow-ice cover Soft snow 

averaged norms of pure chlorides distribution, g/m-2 at negative air 
temperature 
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Calcium chloride 
(technical salt) 

20 40 70 - 15 30 50 - 10 20 30 - 

Calcium chloride 
scaled 

30 
35 

60 
65 

80 
90 

100 
100 

25 
30 

40 
50 

60 
70 

80 
90 

20 
20 

30 
35 

40 
45 

50 
60 

Mixture of 
sodium chloride 
and calcium 
chloride in 88:12 
or 92:8 

25 50 75 - 20 40 65 - 15 25 40 - 

Brine, natural 
brines, formation 
water, 
concentrated 
solutions of 

170 240 - - 140 170 - - 100 120 - - 
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chloride-sodium 
composition 

Formation water 
and concentrated 
solutions of 
chloride-sodium 
composition 

140 180 220 260 100 130 160 200 80 100 130 160 

Note:   Dash: chemical substance is not used for a given air temperature. 
Norms are calculated for the ice thickness of 1 mm; for snow-ice cover thickness of 
1 cm; for soft snow cover of 2 cm. 

 

Thus, quantitative parameters of chemical reagents application for road maintenance depend on 

weather conditions and vary from year to year. For instance, for Kyiv Oblast 5114,2 t of send-salt 

mixture and 383 t of salt have been applied in 2018. In 2019 amounts of those reagents equaled to 

2200 t and 180 t respectively.    

Technical salt can enter the water objects causing increase of chloride ions and sodium 

concentrations during the snow melt. Quantitative parameters of such influence were estimated by 

analysis of the difference in Cl
-
 and Na

+ 
concentrations at sampling sites upstream and downstream 

from the cities after the snow melting and during the warm period of the year. Large cities Kyiv and 

Zaporizhya were considered as examples.   

Last decade in Ukraine was characterized with relatively soft winters; therefore amounts of chemical 

reagents applied were not high. In years 2012, 2014, 2016, and 2017 concentrations of chloride ions 

in water of Kaniv Reservoir downstream of Kyiv decreased due to dissolving by melting water. 

Dissolving has been noted for water of Dniprovsyke Reservoir (Zaporizhya) in 2015-2017. 

However, in selected years some influence of winter road maintenance on water composition of 

natural water objects was noted. In 2013 and 2015 increase of chloride ions and sodium 

concentrations in water of Kaniv Reservoir downstream Kyiv have been identified up to 2-6 mg/l and 2-

5 mg/l respectively (Figure 3.75). In water of Dniprovsyke Reservoir downstream from Zaporizhya 

increase of chloride ions and sodium concentrations up to 3-9 mg/l for Cl
- 
and up to 6-18 mg/l for Na

+ 

have been identified in 2012-2014 (Figure 3.76). 

 

 

Figure 3.75. Change of chloride ions and sodium concentrations (mg/l) in water of Kaniv Reservoir at 

sampling sites upstream and downstream of Kyiv (2015) 
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Figure 3.76. Change of chloride ions and sodium concentrations (mg/l) in water of Dniprovsyke 

Reservoir at sampling sites upstream and downstream of Zaporizhya (2012) 

 
Oil pipeline transport 

The oil pipeline transport of Ukraine has 19 oil pipelines which reach up to 1,220 mm in diameter. 
Their total length is 3,506.6 km, and in one thread - 4,767.1 km. 93.6% of all oil consumed by Ukraine 
is transferred via oil pipeline transportation. The oil pipeline system performed oil delivery mainly from 
Russia. However, due to the sharp decline in oil production in Russia, there was a need for oil 
purchasing in the world market. Several options of oil transportation are being developed. The most 
optimal one is to the ports of Odesa and via the Southern tanker fleet from the countries of the Middle 
East and the Southern Mediterranean, its transshipment in Odesa and pipeline shipment to oil 
refineries of Kherson, Kremenchuk, and Lysychansk. 

The scheme of the main oil pipelines of Ukraine is presented in Figure 3.77. 

 
Figure 3.77. Scheme of main oil pipelines on the territory of Ukraine 

The following oil pipelines - the routes of which are within or cross the Dnipro river basin - operate in 
Ukraine (Table 3.52). 
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Table 3.52. Oil pipelines which routers are located in the Dnipro basin 

No. Name of pipeline  Pipe size, mm Length (one thread), 
кm 

1 Michurinsk – Kremenchuk 720 355,0 

2 Hnidentsi – Hlynsko – Rozbyshivske 377 128,6 

3 Hlynsko-Rozbyshivske – Kremenchuk  530 148,3 

4 Mala Pavlivka – Hlynsko-Rozbyshivske 377 73,7 

5 Lysychansk – Kremenchuk  1220/1020 421,3 

6 Kremenchuk – Kherson  720/1020 393,6 

7 Snihurivka – Odesa  720/1020 249,7 

 
In 1975, the petrochemical pipeline Kremenchuk-Lubny-Kyiv also became operational.  

Gas pipeline transport 

Today, Ukraine is the world's largest natural gas transit. Trough the systems of main gas pipelines that 
are in use by State Joint Company “Naftogaz Ukrainy,” the Russian natural gas is transported to the 
countries of Western, Central, and Eastern Europe. These systems are technologically connected with 
similar main pipelines in Russia, Belarus, Moldova, Romania, Hungary, Slovakia, and Poland and 
through them with gas pipelines across the European continent. The oil pipeline transport of Ukraine 
includes 12 major oil pipelines with a total length of about 3,000 km. The diameter of the pipes is 720 
mm. The oil pipeline network is represented by the trans-European oil pipeline “Druzhba,” the length of 
which within Ukraine is 680 km. The throughput capacity of the domestic gas transit system at the 
upstream is 290 billion m3, and at the downstream (to the countries of Western, Central, and Eastern 
Europe, as well as to Moldova and to the south of Russia) - almost 170 billion m3 per year. The gas 
pipeline transport is not only the most efficient but actually the only mode of transportation in Ukraine 
for gas transportation. The total length of all gas pipelines in Ukraine reaches 38,000 km. 

The main gas pipelines built in the 1950s and 1960s for the export of gas from Ukraine make the basis 
of the gas pipeline system of Ukraine. They are Dashava - Kyiv- Moscow, Shebelynka - Bryansk, 
Shebelynka - Ostrogozhsk - Moscow, Dashava - Minsk - Vilnius - Riga. The first three gas pipelines 
are currently used to supply gas to Ukraine from Russia and Turkmenistan. For gasification of the 
country, the following gas pipelines were constructed: Dashava - Drohobych, Dashava - Stryi, 
Dashava - Dolyna - Lviv, Uhorsk - Ivano-Frankivsk, Shebelynka - Kharkiv, Shebelynka - 
Dnipropetrovsk - Kryvyi Rih - Odesa - Chisinau, Shebelynka - Kyiv - Krasyliv - Western regions of 
Ukraine. From Prykarpattya there are gas pipelines to Poland, Slovakia, the Czech Republic. Through 
the territory of Ukraine, the following main gas pipelines are laid, from Orenburg, Western Siberia, by 
which Russia exports gas to Western Europe. 

The scheme of gas pipelines is presented in Figure 3.78. 
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Figure 3.78. Scheme of main gas pipelines of Ukraine 

 
Dams of protected massifs of the Dnipro cascade reservoirs 

The most important part of the protected massifs are the dams. On the banks of the Dnipro reservoirs, 
there are more than 60 dams. By their constructive features, they can be divided into three profile 
types: split, squeezed, and combined. The squeezed profile is the most spread on the Dnipro, and at 
the same time, the most dangerous one. 

Some of the dams have regulating structures, others have none. The upper slope is mostly 
strengthened by a concrete or stone fastening. It is also worth noting that along the crest of most 
dams, there are roads with hard, usually asphalt concrete. 

Part of protected massif of Nikopol is presented on Figure 3.79. 

 

Figure 3.79. Part of protected massif of Nikopol (description of massif is given below) 

 
Protected massifs in the coastal zone of the Kyiv Reservoir 

- The Dnipro-Desna massif  

The massif is located in the interfluve area of the Dnipro and the Desna, running from north to south 
for 74 km. The area of the massif is 48,800 ha. To protect this territory from flooding and 
underflooding, an earth dam has been built on the eastern bank of the Kyiv Reservoir (its length is 
72.7 km), and along with it, there is a drainage canal of 74 km long. The dam is alluvial. The marks of 
her crest vary from 102.0 m near the villages of Bodenky and Su to 98.0 m near the village 
Khotyanivka, which is located near the dam of the Kyiv HPP. In the area adjacent to the hydroelectric 
complex, the upper slope is strengthened with reinforced concrete, and the parapet is arranged on it. 
The mentioned dam is a continuation of the dam that has blocked the Dnipro mouth. 

- "Protection of the floodplain of the Irpin" massif 

The massif is located at the mouth of the Irpin River, its area is 2,500 ha. The territory is protected by 
the Kozarovych Dam (by the name of the nearest village) and a pumping station built in her body. The 
Kozarovych Dam is 1.4 km long, the mark of its crest is 106.0 m. The hill is strengthened with 
monolithic reinforced concrete. 

Protected massifs in the coastal zone of the Kaniv Reservoir 

- The “Bortnychi-Vyshenky” massif 

It is located on the left bank of the Dnipro floodplain. Its area is 9,500 ha. From the Dnipro side, the 
massif is protected by a comparatively low Bortnychi dam, which can be overflooded while the high 
floods. The length of the dam is 15.85 km, the marks of the crest - 92.4-92.6 m. The pressure slope of 
the dam is strengthened with monolithic reinforced concrete. At the dam, there is the road with asphalt 
concrete pavement. Five water sluices are arranged in the dam, by which the water can be transferred 
into the squadron space. The project hydraulic performance of one gate-regulator is 98 m3/s. An 
extensive network of drainage channels has been created to collect excess water in the massif. 



Report Description of characteristics of Dnipro River Basin 

 

 

- The “Protsiv-Kyiliv” massif 

The massif is located on the left bank of the Kaniv Reservoir and runs from the northern outskirts of 
Protsiv to the southern outskirts of Kyiliv. The area of the massif is 5.240 ha. From the Dnipro side, the 
massif is protected by an upper, non-overflow dam - a continuation of the lower one - which protects 
the “Bortnychi-Vyshenky” massif. The length of this dam is 19.5 km, the marks of the crest are 96.5-
97.0 m. The dam has concrete enforcement of the pressure slope. There is arranged a highway 
through the dam. Parallel to the dam, 200 m away from it, there is a drainage canal of 16.0 km long. 
To some extent, the Pavlivka river, which is blocked by the dam, became a drainage canal as well. 

- The "Protection of the Trubizh and Karan floodplains" massif 

It is located on the left bank of the Dnipro near Pereyaslav-Khmelnytskyi. The length of the massif 
along the reservoir is 45 km, the width varies from 4 to 12 km. The area of the massif is 30,000 ha. 
The dams protecting the massif (their total length is 12.06 km) are built several tens of meters away 
from the reservoir. The longest dam (No. 1) is located at the mouth of the Trubizh river. Its length is 
9,840 m, the marks of the crest are 93.5-94.5 m. A small part of this dam, adjacent to the pumping 
station, is secured by reinforced concrete, the rest - has no reinforcement. On the crest of the dam, 
there is a highway covered with asphalt concrete pavement. The slopes of the dam are forested. Dam 
No. 2 is located a few kilometers to the east from the No. 1 dam, and at the same time, slightly lower 
the Dnipro. Its length is 1,383 m, the mark of the crest is 93.0 m. The dam No. 3 was built to the west 
from the first two ones and slightly upper the Dnipro, almost opposite the town of Rzhyshchiv. Its 
length is 828 m, the mark of the ridge - 94.0 m. Parallel to the No. 1 dam at a distance of 100-150 m 
from it, there is a drainage canal. Its length is 6.5 km, the width of the bottom is 20 m, while the width 
of the water surface is 80-100 m. 

- The “Concha-Zaspa” massif 

It is located on the right bank of the Kaniv Reservoir, to the south of Kyiv. The length of the massif 
along the Dnipro is 9 km, the area is 1,400 ha. The massif is protected with five dams with a total 
length of 4.9 km. The marks of the crest are 93.0-94.1 m. The dams are overflowing, their upper slope 
is fixed with reinforced concrete. In the body of the dam, there are four gateways-regulators. Recently, 
on the considerable territory of both the upper and lower slopes of the dam, the large sand-washes for 
cottage construction were performed. The marks on this territory somewhere are 3-5 m higher than a 
high-altitude position of the dams. Now, the role of the dams is limited to the highway function. 

- The "Koncha-Zaspa-Plyuty" massif 

The massif is located below the Dnipro. Its length along the Dnipro is about 15 km, and the area is 
2,900 ha. The massif protects a dam of 15.7 km long, stretching for several hundred meters from the 
right bank of the Kaniv Reservoir. The marks of its crest are approximately the same (95.6-97.0 m) to 
the dams of Protsiv-Kyiliv, located on the opposite bank. From the side of the Dnipro, the dam is fixed 
with monolithic reinforced concrete. The dams block the Kozynka strait - both at the beginning of the 
strait, and in the place of its fall into the Dnipro. On the western side of the dam, 100-200 m away of it, 
there is a drainage canal of 14.0 km long, where three small gateways-regulators are constructed. 

Protected massifs in the coastal zone of Kremenchug Reservoir 

- The Zolotoniskyi massif 

It is located on the left bank of the reservoir within the Zolotonosha and Chornobayev raions of the 
Cherkasy Oblast. Its area is 8,810 ha. From the Dnipro side, the massif is protected by the alluvial 
dam of 20.5 km long, with the mark of the crest of 83.0 m. The pressure slope of the dam is fixed with 
reinforced concrete. The roads with asphalt concrete pavement are on its crest. Along with the 
Zolotonosha dam, there is a drainage canal of 17.0 km long. 

- The Obolonskyi massif 

It belongs to the largest massifs (its area is 16,600 ha). It is located on the left bank of the 
Kremenchug Reservoir and its Zhulinska Bay, within the limits of the Semenivskyi and Globinskyi 
raions of the Poltava Oblast. The complex of protective structures consists of four sections of 
protective dams with the total length of 24.0 km, the mark of the crest is 83.5 m. The first section of the 
dam (5.61 km long) was built between the villages of Lipove and Sviatylivka. The second section  (6.1 
km long) locates between the villages of Sviatylivka and Stolbovakha, which already not exists. The 
third section (6.4 km long) is located between the former village of Stolbovakha and a pumping station. 
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The fourth section,  
(length 5.9 km) was built between the villages of Shushvalivka and Mozoliivka. 

- Wilshanskyi massif 

The array tends to the Vilshanka river. In fact, in the lower reaches of the river, a drainage system is 
created; drainage from it is carried out by a number of drainage canals. The area of the massif is 
9,370 ha. The massif protects the main dam of 11.22 km long, a height of 10 m, and with a mark of the 
crest of 86.0 m. It extends almost from the village of Khreshchatyk to the mouth of the Vlishanka river. 
Additionally, two more dams were built on the right bank of the Ros river: near the villages of 
Mykhailivna (length - 3.66 km) and Khreshchatyk (2.63 km). 

- The Budyshche-Svydivskyi massif 

The massif is located on the right bank of the Kremenchug Reservoir and stretches from the village of 
Budyshche to the upper outskirts of the city of Cherkasy. The area of the massif is 6,380 ha. The 
complex of the protective structures of the massif consists of three dams with a total length of 16.7 km 
with a mark of the crest of 83.0 m. The longest dam is built on the reservoir bank, and it protects the 
villages of Svydivok and Dakhnivka. The dam is quite wide, and it has been afforested. Along the way, 
there is a drainage canal of 9.9 km long, which was formed as a result of excavation of soil for the 
construction of the dam. One more dam is built on the right bank of the Vilshanka river. It protects 
Budyshche. The third dam was built near the village of Yelyzavetivka 

- The "Protection of the Tismyn River valley" massif 

The massif is located in the lower reaches of the Tyasmyn river and has an area of 16,500 ha. The 
main building which protects the massif from flooding and overflooding is the dam built on the 
Kremenchug Reservoir bank. Its length is 1.9 km, the maximum height is 13.5 m, the mark of the crest 
is 83.5 m. From the side of the reservoir, the dam is fixed with monolithic reinforced concrete. 
Parallelly, a drainage canal of 1,9 km long is laid. In the dam itself, tubular drainage is arranged. 

Protected massifs in the coastal zone of the Kamianets Reservoir 

- The Orilskyi protected massif 

It is located on the left bank of the reservoir near the mouth of the Oril river. The peculiarity of this 
massif is its considerable length - it runs from the former mouth of the Oril river and to the Kamianets 
hydroelectric unit. The area of the massif is 48,600 ha. The system of protection includes a dam (its 
name is Orilska), a drainage tower canal and the main Shulgivskyi canal, a network of reclamation 
canals, and a pumping station in the village of Sudiivka. In addition, several villages within the massif 
are protected by dams and swells. The Orilska dam is the longest - 28.485 km - on the Dnipro, marks 
its crest are 68,0-68,2 m. A highway, which can be driven along the Kamenka reservoir, is arranged 
here. The drainage canal along the Orilska protective dam is 20.2 km long. 

- The arsenal "Protection of Kremenchug" 

Now, after a series of works, the “Protection of Kremenchuk” is a complex system of structures that 
applies not only to the city but also to several neighboring villages. The main structures include four 
dams, two of which (the West Kremenchug and East Kremenchug dams) are located on the left bank 
of the Dnipro and two (the West-Kryukivska and East-Kryukivska dams) - on the right bank. The total 
protected area is 20,600 ha. The longest dam protecting the central and western parts of the city (or 
the West Kremenchug massif) is called the Western Kremenchug one. The length of the dam is 19.3 
km, the marks of its crest are 71.65-71.80 m. Downstream from the Koryukivskyi bridge, there is the 
East Kremenchug dam. Its length makes 6.54 km, marks of the crest - 69.6-70.2 m. The right bank of 
Kremenchug, called the Kpyukiv, is protected by two dams: the West-Kryukivska and East-Kryukivska. 
They have a length of 6.7 and 4.54 km, respectively. The first, located upstream, has a project mark of 
71.65 m, the second one - 70.3 m. All of the above-mentioned dams have a stone fastening, and the 
East Kryukivska is additionally protected by four small stone semi dam ponds. 

- Protected massif of Verkhnedneprovsk 

It is located on the right bank of the Kamianets Reservoir. The area of the massif is 770 ha. The 
system of protection consists of a dam, downstream drainage canal, receiving reservoir, and pumping 
station. The length of the dam is 1,840 m, the mark of its crest is 67.00 m. The length of the drainage 
canal is 1,365 m. 



Report Description of characteristics of Dnipro River Basin 

 

 

Protected massifs in the coastal zone of the Kakhovka Reservoir 

- Protected array "Kamensky Pid" 

The massif is the largest one - 6,700 ha. It is located on the left bank of the Kakhovka Reservoir within 
the limits of the Kamiansko-Dniprovskyi raion of the Zaporizhzhia Oblast. The massif is under 
protection of three dams with a total length of 17.4 km: the Kamianska dam (8.6 km), the Bilozerska 
dam (1.64 km), the Znamianska dam (7.2 km). The mark of the crest of all three dams is 20.0 m. 

- Protected "Eastern area of manganese deposits" massif 

The area of the massif is 2,340 ha. The massif is protected by three dams with a total length of 8.3 km. 
The longest dam (No.4) is located on the northern bank of the Kakhovka Reservoir and blocks the 
Tokmakivka river source. This dam protecting Marganets has a length of 4.8 km, the largest 
construction is 16.0 m high, and a mark of the crest is 19.2 m. Most of the pressure slope is secured 
with concrete. Protective dam No. 5 is located to the west of the previous one, on the outskirts of the 
village of Chervonogrygorivka. The length of the dam is 208 km, the mark of the crest is 19.2 m. 
Another dam (No. 2) is located to the east - between the villages of Ilinka and Dobra Nadia. The dams 
protecting the mentioned area are in difficult conditions, under the influence of significant waves (up to 
3 m high) that can be formed in this part of the Kakhovka Reservoir. In addition, the dams have a 
compressed profile. 

- The "Protection of Nikopol" massif 

The city of Nikopol is located on the massif. The area of the massif is 141 ha. The main bodies of the 
massif include a dam with a length of 3.8 km and a maximum height of 24 m. Its mark of the crest is 
19.0 m. The upper slope of the dam is fixed with stones of a large size (up to 1 m or more). The 
Nikopol dam is constructed in the way that there is a hollow between it and the city (its volume is 
70,000 m3) where the surface waters come from the protected area. 

- Protected “Western region of manganese deposits” massif  

The massif is located in the coastal strip of the Kakhovka Reservoir at the mouth of the Bazavluk river. 
The area of the massif is 6,820 ha. The protective dam (No. 8) has a length of 3.88 km, the largest 
construction is 17 m high, and a mark of the crest is 19.2 m. Pressure slope on the separate sections 
is fixed by stone, while on others - by concrete.  
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1.4. RISKS (INCL. CLIMATE CHANGE) 

 

1.4.1. Flood 

Description of the major floods happened in the past 

The floods of the past years that took place in the Dnipro basin since 1994 has been considered and 
analyzed. Only the floodings of the areas caused by river waters (R) were considered. The floodings 
caused by other sources was not considered (Table 4.1). In total, 74 events were detected associated 
with flooding of the territory (Table 4.2, Figure 4.1).  

 

Table 4.1. Sources of flooding that have occurred in the past and included to the preliminary 

assessment of the risks of flooding within the Dnipro basin 

Source of flooding Included Not included but can be expected 

River (R) Yes  

Atmospheric precipitation (AP) No Yes 

Underground waters (UW) No Yes 

Sea (S) No Yes 

Artificial structures (AS) No Yes 

Other (O) No Yes 

No data available (NA) No Yes 

 

Table 4.2. Duration of the period of different types of significant floods in RBD Dnipro of Ukraine 

Source of flooding No. of events Year range 

River (R) 74 1994 – 2017 

Atmospheric precipitation (AP) 0  

Underground waters (UW) 0  

Sea (S) 0  

Artificial structures (AS) 0  

Other (O) 0  

No data available (NA) 0  

 

Out of 74 events associated with flooding in the Dnipro basin, 69 events were caused by exceeding 
the marks of the mouth-floodplain corridor (A21). Also, during the period from 1994 to 2017, there 
were 2 events associated with exceeding the marks of protective structures (A22) and 3 events 
associated with the destruction of protective structures (A23). There is no information on the nature of 
all 74 events associated with significant floodings (A40) (Table 4.3). 

All flooding that took place in the past in the Dnipro basin had negative consequences for such objects 
as "people's health" (PH) and "economy" (E). 

Identified negative consequences for (PH) were classified as type B11 meaning “Public health: 
negative consequences for human health, direct consequences may be caused by pollution of drinking 
water ofr termination of water supply and water treatment including lethal cases”. Negative 
consequences of past floods for (E) were classified as type B41 meaning “Property: negative 
consequences for property including real estate”; type B42 meaning “Infrastructure: negative 
consequences for infrastructural objects, such as municipal complexes, objects of electric power 
supply and electric power producing stations, transportation ways, warehouses, and communication 
grids”; type B43 meaning “Agricultural lands: negative consequences for agricultural lands (stock 
raising, arable lands, gardening), forestry, mining, and fishering”; type B44 meaning “Economic 
activity: negative consequences for the economic sectors such as production, construction, retail, 
services, etc”. Classification was applied according to the National Methodology of Preliminary Flood 
Risk Assessment. 

 

Table 4.3. Significant floods that occurred in the past in the RBD Dnipro of Ukraine 
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Source of 
flooding 

Mechanism  Characteristic  
No. of 
events 

Consequences caused by 
flooding 

PH ДО КС E 

1 2 3 4 5 6 7 8 

A11 A21 A40 69 69 - - 69 

A11 A22 A40 2 2 - - 2 

A11 A23 A40 3 3 - - 3 

 

 

Figure 4.1. The floods occurred in the past within the Dnipro basin 

 

An analysis of the past floods within the Dnipro basin, taking into account the level of emergencies 
and the probability of exceeding the absolute marks of water levels which resulted in negative 
consequences, allowed to identify the risks of the potential floods. The vast majority of the potential 
floods corresponds to the 3rd, 4th, and 5th levels of flood risks. 

Based on a completed flood risk assessment, the areas with potentially significant flood risks are 
identified (Figure 4.2, Annex 5, Tables 1, 2).  
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Figure 4.2. Territories with potentially significant flood risks (TPSFRs) within the Dnipro basin 

 

There are 33 TPSFRs in the Dnipro basin (Annex 5, Table 1, 2). Of these, 29 TPSFRs are located 
along water bodies and have a total length of 2,734 km. Other 14 TPSFRs are local populated areas 
which are at risk of flooding not less than moderate level (3). 

Out of 33 TPSFRs, five are cross-border - "cross-border, not coordinated with the neighboring country" 
(U), and the rest - the attribute of the transboundary nature of TPSFR - "national" (N). 

The length of the TPSFR with the attribute of transboundary nature of the TPSFR - "transboundary, 
which is not coordinated with the neighboring country” (U) - 1,053 km (the Dnipro - Stari Iarylovychi - 
the Kyiv Reservoir, the Prypiat - Iarevyshche -state border (UA-BY), the Gorin - Gorodets - state 
border (UA-BY), the Chakva - source - state border (UA-BY), the Desna - state border (UA-RU) - 
mouth) (No. 1 , 4, 10, 15, 19 Annex 5, Table 1). 

 

1.4.2. Scarcity 

The arid phenomena are caused by a complex set of geophysical and biophysical processes that 
occur in a certain territory for a sufficiently long time. According to the definition of the World 
Meteorological Organization (1992), "hydrological drought is a rather long period of dry weather, which 
causes a shortage of water consumption due to reduced drainage (below the established norms) and 
a decrease in moisture content in the soil and a rise in the depth of the groundwater surface. 
Hydrological drought can last more than one year and capture more than one catchment, it usually 
comes late with respect to meteorological and soil droughts".  

Drought mainly affects the characteristics of the minimum runoff, because in the conditions of long-
term lack of precipitation, runoff is formed only due to the flow of underground water from the aquifers. 
In turn, the reserves of groundwater that feed the river in the meteoric period, in the presence of 
meteorological and soil droughts, are also exhausted which leads to its drying. The basis of most 
studies is the idea of a minimum runoff as an indicator of water scarcity in relation to a given 
"threshold" value of the cost which is frequently used in the foreign literature. Such indicators of water 
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scarcity can include data on the duration of river drying, the duration of the set water stagnation, the 
characteristics of the minimum runoff as the minimum average monthly runoff, the minimum daily 
runoff, their average long-term costs or the costs of the given provision (most often, the minimum 
monthly costs with the provision of 75-95%). 

Observation of the Dnipro watershed and its main tributaries began in the second half of the ‘70s of 
the nineteenth century. In particular, since 1877, regular monitoring has been started in Kyiv; from 
1881 - in Lotsmanska Kamianka (the territory of the modern Dnipro); from 1882 - on the main tributary 
of the Dnipro - the Prypiat in Mozyr (the Republic of Belarus); from 1895 - on one of the main 
tributaries - the Desna in Chernihiv. 

Analysis of the minimum runoff of the Dnipro within Ukraine should be conducted for two periods: 
before and after the regulation as, for now, the water regime of the river is determined, to a large 
extent, by economic needs. It should also be noted that since cascade reservoirs carry out seasonal 
and daily regulation of runoff, they practically do not affect the annual runoff. Some influence is made 
on the maximum runoff and the largest - at the minimum. In addition, while considering the size of the 
runoff in the Kyiv gauge (above which 80% of the Dnipro river is formed), it is necessary to take into 
account the coincidence or, conversely, non-incidence of runoff flow across the Upper Dnipro, the 
Prypiat, and the Desna. The runoff in Kyiv was measured on the Kyiv hydro post, which operated from 
1877 to 1974 (until the construction of the Kaniv Reservoir). Now it is in the backwater of the Kaniv 
Reservoir. Currently, the runoff in the Kyiv gauge is calculated as a sum of runoff of the Dnipro in the 
Kyiv HPP gauge and the runoff of the Desna in the Litka hydrological post gauge, which has been 
operating since 1973. 

During the 140-year period of regular observations, 1921 and 2015 were the most low-water on the 
Dnipro. During these years, the wateriness of the Upper Dnipro, the Prypiat, and the Desna was 
steadily low. In some years, for example, in 1954 the runoff of the Upper Dnipro and the Prypiat was 
low, but the Desna runoff was quite significant. In other years (1925, 1972), on the contrary, the runoff 
of the Upper Dnipro and the Desna was low, but the Prypiat provided water to it. Consequently, the 
year 1921 had the smallest average annual water runoff which turned out to be drought throughout 
Europe. The average annual discharge of the Dnipro in the Kyiv gauge was 600 m

3
/s. In 2015, it was 

not much higher - 638 m
3
/s. The norm of the Dnipro runoff in the Kyiv gauge is 1,390 m

3
/s. 

Minimum water consumption in the Dnipro under natural conditions was usually observed in winter 
when the river passes into groundwater inflow. For example, for the Kyiv gauge, before the regulation, 
the minimum water consumption of the summer period was 244 m

3
/s, while the minimum discharge of 

winter low-water was 93.0 m
3
/s. According to the calculations of G.I. Shvets, theoretically, the 

minimum discharge of the Dnipro in the Kyiv gauge under natural conditions could be 60 m
3
/s. After 

creation of a cascade of reservoirs, the situation has changed radically. The river discharge, even in 
the low-water period of the year, is maintained at a level not lower than the minimum ecological for this 
gauge. For example, the minimum environmental discharge of the Dnipro below the Kakhovka HPP 
must be not lesser than 500 m

3
/s. This is defined by the "Operation Rules" of the cascade of 

reservoirs. 

However, it should be noted that the HPPs of cascade do not work 24/7. Typically, they cover peak 
loads in the grid. The daily mode of operation is set by the dispatcher considering the general situation 
in the energy grid, the state of the water content of the river, etc. However, the irregular daily schedule 
of operation of the HPP, especially during the low-water period of the year, leads to the significant 
daily fluctuations in the river water content. In the hours of operation of the hydrological complexes, its 
water content can be several thousands of m

3
/s. At the same intervals of time, the codes of 

hydrological complexes do not work, the water content of the river in their lower canal pounds is close 
to zero and is supported only by the filtration through the dams of hydraulic complexes, through the 
work of gateways, etc. 

The rivers minimum runoff - the Dnipro tributary within Ukraine - has a tendency to increase. Most 
authors explain this by the impact of climate change. Confirmation of the climatic conditionality of 
these changes in the minimum annual water consumption is the fact that they are identical both for 
highly regulated river basins and for those where the volume of regulation is much smaller (the Desna 
and the Prypiat basins). Particularly, it is noteworthy to note the growth of the winter low-water runoff. 
Relatively warm, with frequent snow thaws winters, rainfall during this period in the form of rain, and a 
small depth of soil freezing contribute to the growth of the winter runoff of both surface waters and 
underground waters, which in the further inflow for the rivers. During the last decades, the minimum 



Description of characteristics of Dnipro River Basin Report 

ENI/2016/372-403 145 

runoff of the rivers, the Dnipro tributaries, is much higher during the winter low-water than in the 
summer period. 

 

1.4.3. Erosion 

The erosion risk of lands is estimated on the basis of the marking method using dimensionless 
quantitative indicators - scores, ranks, categories, coefficients, etc., and by mathematical modeling of 
the slope erosion process. In this case, the categories of potential and allowable flush are used. They 
are expressed in t/ha or mm of soil layer which is washed off during the year. In particular, in the 
Odessa Oblast, annual soil losses make up 8.4 t/ha. The share of rain flood was 7.0 t/ha which is 
83.3%. 

Under the modern conditions, the formation rate of the humus horizon of soils is about 0.5 t/ha for the 
chornozems and 0.3 t/ha for chestnut soils. 

In Ukraine, a category of conditionally erosion-safe lands is registered - with potential soil losses <2 
t/ha per year. Applying even the simplest anti-erosion works such as plowing across slopes or plowing 
with soil deepening, practically completely prevents soil erosion on these lands. 

Under the conditions of the cultural soil formation process in the natural-and-economic conditions, the 
soil losses of the most part of the Dnipro basin will be close to this value. 

The soils with the potential soil losses > 2 t/ha per year and <5 t/ha per year are erosion-hazardous 
with a "low" level of danger. Such lands require the appropriate anti-erosion measures.  

The "average" danger of erosion is set at the rates of 5-10 t/ha per year, and "high" - at the rates of 
10-20 t/ha per year. At a potential soil losse of more than 20 t/ha per year there is a very high level of 
danger, at which it is impossible to protect the soil from the erosive destruction without excluding the 
land from the arable areas. 

In the territory of the Dnipro basin, three large soil-climatic zones are distinguished -  the Polissia, the 
Forest-Steppe, and the Steppe. They are characterized by specific complexes of climatic, 
geomorphological, and soil factors that are favorable for the cultivation of a certain set of crops. 
According to these indicators, subzone, province, and subprovince are allocated in each zone. In 
accordance with the soil-climatic conditions and types of cultivated crops, agricultural systems are 
differentiated. 

The frequency and intensity of erosion processes in the territory of the Dnipro basin are divided into 
two major belts. The first belt, with potentially possible development of wind erosion, covers the 
Ukrainian Polissia and the western regions of the country. Its southern boundary runs along Chernivtsi 
- Zhytomyr - Kyiv - Sumy. 

The Ukrainian Polissia has a positive balance of moisture and heat, as well as a high level of 
groundwater. The humidity coefficient is 1.9-2.8. The sloping lands make up 61.2% of the total 
agricultural lands. Prevailing slopes are up to 5°. The total pollution of the territory by water erosion is 
9.6%, or 1 million ha, and 0.5 million ha by wind erosion. In the greater part of the territory (60%), 
soddy-podzolic soils of light granulometric composition were formed. The plowing level is 83%. About 
20% of the area is occupied by meadow-soddy soils, 1.5-3% are gray and light-gray forest soils which 
are common on the loess islands. 

The peculiarities of the climate (winter thaw, frequent temperature changes in the early spring period) 
and insecurity of the structure of low-humus, light by granulometric composition soils predetermine 
their high vulnerability to erosion processes. Here, the dust storms appear very rarely (episodically). 
However, in recent years, local manifestations of wind erosion have intensified on areas of drained 
peatlands and on soils of the light granulometric composition. First of all, the most affected by erosion 
are soils plowed by the specific plows in autumn, immediately after snow melting during periods of 
frost or dry spring at wind speeds exceeding 3.5 m/s on the soil surface (8-12 m/s at the weathervane 
height). The intensity of the alienation of soil material reaches 1-2 t/h from 1 ha, which significantly 
exceeds the accepted level of 1-2 t/year. 

Water erosion in the Polissia is mainly due to the thawed waters runoff and rains. Under existing tillage 
systems and the structure of the sown areas, up to 60-70% of arable lands remain open (without 
vegetation) which causes the risk of water erosion, and only a slow process of melting snow prevents 
its intensive development. The power of the rains on the Polissia is low - 450-600 J/m

2
. However, the 
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adverse properties of soils (light granulometric composition, low humus content, increased density - 
1.3-1.6 g/cm

3
, poor structurality, etc.) contribute to their high vulnerability to storm erosion. 

The Forest-Steppe province is characterized by a weak erosion activity. The southern boundary runs 
along the Chisinau-Kremenchuk-Poltava-Kharkiv line. The vulnerability of the territory is 60-80%. The 
soil cover is represented by the chornozem soils of loam granulometric composition which are formed 
mainly in loesses and loess-like loams. The gray forest and soddy-podzolic soils of light granulometric 
composition occur in rare spots. 

The sloping lands make up 76%, of these, about 30% have undergone erosion of varying degrees. 
Water erosion of soils is predominant, it is caused by the drainage of thawed waters and the stormy 
nature of precipitation. The power of the rainwater reaches 1500 J/m

2
. In general, in the Forest-

Steppe, the water-erosion processes covered more than 4 million ha, with deflation of about 1 million 
ha of lands. 

In the Steppe, the slopes of the land (over 1) make up 47.4% of agricultural lands. The area of eroded 
lands is more than 38% or more than 11 million ha. Water erosion in the Steppe is mainly due to the 
stormy nature of the precipitation. 

The map-scheme of soil erosion in Ukraine is presented in Figure 4.3, Figure 4.4. 

 

Figure 4.3. Map-scheme of soil erosion of Ukraine 
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Figure 4.4. Map-scheme of soil erosion of Ukraine 

 
 
Analysis results show that the mean area of plowed soils in Dnipro Basin is more than 70%. This 
causes intensive development of erosion processes. However, reliable (quantitative) information 
concerning spatial parameters of erosion processes in selected basins of Dnipro does not exist for the 
time being. It is defined, that under conditions of equally grade of soils plowing depending on 
meteorological conditions (depth of soil frost penetration, rapidness of air temperature passing over 
zero in spring, precipitation amount and intensity) value of small fraction of soil transport from the 
small catchments can change within the orders of magnitude. Results of researches of Ukrainian 
scientists allows to state that if national developments coupled with programs-modeling applications 
developed in other countries would be implemented for the basins of Dnipro, then obtaining of 
quantitative parameters of soil erosion would be possible in 3-4 years. 
 

1.4.4. Health issues 

In the Dnipro basin, there is a constant threat of water-related diseases. Abundant evidence indicates 
the multiple local outbreaks of diseases that are associated with contact or the use of low-grade water 
with the content of pathogenic biological causative agent of various human infectious diseases. 

Water pollution is one of the causes of intestinal infections. There is a direct relationship between the 
growing levels of water pollution and the frequency of water-related diseases (enterocolitis, dysentery, 
salmonellosis, hepatitis A viruses, etc.). The results of the research indicate that microbiological 
contamination of drinking water is the main reason for the growth of infectious diseases (Table 4.4). 

 

 

 

Table 4.4. Relationship between the level of infectious diseases and microbiological contamination in 

the Dnipro river basin 
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Infectious disease 
% accidents, caused by microbiological 

contamination 

Dysentery 41 

Salmonellosis 62-77 

Hepatitis A 72 

Gastroenterocolitis 45 

 

During the period of 1990-2000, the average rate of disease growth was 0.7%. The frequency of 
diseases, to some extent related to environmental pollution, grew much faster. 

Morbidity of the population is characterized by regional peculiarities. For example, a traditionally high 
level of general morbidity of the population of the central Oblasts of Ukraine, and, accordingly, within 
the Dnipro, is determined by the diseases of the systems and blood circulation and respiratory organs. 
To a large extent, this situation is due to the age structure of the population of the Oblasts where the 
elderly are dominated. In industrialized Oblasts (the Dniprovpetrovsk, the Zaporizhzhia, and the 
Kirovograd Oblast) neoplasms are common, which is explained by the high level of environmental 
pollution. 

Indicators of the disease of the endocrine system and the digestive system remain high in the central 
and northeastern Oblasts of the basin. These Oblasts are characterized by a complex situation with 
the appearance of endemic goiter. Since 1999, the situation has become even more complicated due 
to the increasing number of cases of thyroid gland hyperplasia which is explained by the impact of the 
Chernobyl accident. 

An influence of climate change on various fields of human life and environment. Changing the thermal 
regime has affected the water resources of the region: the share of snow inflow of rivers has 
decreased, the processes of eutrophication of reservoirs and their overgrown have intensified; the 
processes of marsh formation and the development of marshes in the direction of peat accumulation 
were violated. The change in the humidification regime resulted in the redistribution of river runoff over 
the seasons, a decrease in the maximum runoff in the summer and an increase in the autumn, 
changes in water consumption, a decrease in the area of reservoirs, wetlands, waterlogged meadows, 
and forests. 

The increase in temperature also led to an increase in the cost of water purification, increased fire risk 
and the probability of forest fires led to changes in forest species composition, reduction of 
biodiversity; extension of habitats of species grazing to saline soils, the emergence of invasive 
species. Such changes also significantly influenced the health and well-being of a human being, 
causing the growth of the diseases that arise on the ground of overheating, increase in discomfort 
during the warm period; exacerbation of cardiovascular, respiratory diseases, asthma, and allergies. 

An increase in rainfall intensity, an increase in the number of heavy rains, snowfalls, and increased 
erosion lead to an increase in losses in various industries and an increase in insurance costs. 

Since before the middle of the twenty-first century it is expected further increase in air temperature, 
change in humidity regime, increase in the frequency, and intensity of extreme weather events, the 
influence of weather conditions on various sectors of human life and the environment will be 
intensified. It requires the development of measures for adaptation and mitigation of negative impacts 
and the use of the new potential opportunities which are emerging. 

In the Dnipro-Prydniprovskyi, the Polissia, and other regions, the lack of trace elements - I, Zn, Cu, F - 
which promotes endemic diseases, is recorded in drinking water. 

The water of the highest quality is in Poltava, it comes from underground sources. But in the Poltava 
Oblast, along with the regional center, there are problems of the quality tap water in the countryside, 
including high levels of salts and fluorine. 

The problem of water quality in the Dnipro is deteriorating downstream and the most difficult situation 
is in the pre-mouth part. Water treatment here is traditionally carried out by the method of 
hyperchlorination, which leads to high content of residual chlorine and the appearance of a wide range 
of chlorine organics in tap water. It is known that these substances are carcinogens. 

1.4.5. Climate change 

According to NOAA, Ukraine belongs to the regions of the planet where the change in the average 
annual air temperature during 1988-2017. occurred at the highest pace. The rate of its change in 
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Ukraine in 1981-2010. is on average 0,57 °С/10 years and is almost twice more intense than in 1961-
2010. (0.3 °С/10 years) and significantly exceeds the rate of change in the surface global temperature 
(0.16 °С/10 years in 1976-2012). 

In the Dnipro basin, the average annual temperature during the last decade has increased 
significantly, and its rate of change (λ) in 1961-2016 was 0.37 °C/10 years and corresponded to the 
average rate of change in the indicator in the mainland of Ukraine during this period (Figure 4.4). The 
steady transition of the average annual temperature anomaly through 0 °С occurred at the end of the 
XX century and, for almost two decades, this indicator remains positive, and since 2007, it has 
exceeded 1.5 °С. The only exception was 2011 when its value was 1.1 °С. As a result, the average 
annual air temperature in the basin during this period exceeded 9 °С. 

 

Figure 4.5. Anomalies of the mean annual surface air temperature relative to the climatic norm in the 

Dnipro basin, 1961-2016 

During the last 50 years, the average growth rate of the average surface temperature in the Dnipro 
basin has steadily increased, and in the modern climatic period (1981-2010), it was almost 10 times 
greater than in the reference period (1961-1990) - 0.61 °С/10 years and 0.06 °С/10 years, 
respectively. The most intense growth of temperature (0.78 °C/10 years ) Was observed in 1985-2014. 
However, in subsequent years, it slowed down and the growth rates of air temperature began to 
decrease, although they remained rather high (Figure 4.6). 

 

- reference climatic period (1961- 1990) 
- modern climatic period (1981- 2010) 

Figure 4.6. The variation in the rate of change in the average annual air temperature over 30 years in 

the Dnipro basin, 1961-2017 

The growth of air temperature in the Dnipro basin was observed throughout the year, but the speed of 
these changes varied significantly (Figure 4.7). 
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Figure 4.7. The rate of change in the average monthly air temperature in the Dnipro basin, 1961-2016 

 

In the last half-century, the most intense temperature rise was in winter (0.52 °C/10 years), especially 
in January (0.69 °C/10 years) and February (0.52 °C/10 years). The temperature also increased 
significantly in the summer (in July and August, the highest was 0.48 °C/10 years and 0.47 °C/10 
years, respectively) and in March (0.59 °C/10 years). Instead, in autumn, the lowest rates of air 
temperature rise in the Dnipro basin were observed (Figure 4.7). 

In the modern climatic period, the growth rate of the average annual air temperature is much higher 
and the most intense (0.8 °С/10 years) in the summer. The rise in air temperature occurs with varying 
intensity in the basin. The highest average annual air temperature rises in the eastern Forest-Steppe 
and southern Steppe - 0.65-0.66 °С/10 years, with a maximum in the Sumy Oblast (0.66 °С/10 years). 
The air temperature rises slower in the central Forest-Steppe - 0.54 °С/10 years. In the Polissia and in 
the Western Forest-Steppe, the average annual air temperature change rate is the lowest in the 
Dnipro basin in the modern climatic period reaching 0.47-0.48 °C/10 years. 

As a result of such changes, the average annual values of climatic indicators in the modern climatic 
period significantly changed, as compared to 1961-1990 (Figure 4.7). The average annual air 
temperature norm between 1981-2010 in the Dnipro basin became, on average, 0.7 °С above its 
baseline values (Figure 4.8). On the Polissia, in the Forest-Steppe and northern Steppe, these 
changes were 0.6 °C. At the same time, they exceeded 0.8 °С in the north-east of the basin, in the 
central Forest-Steppe, and in some areas of the northern Steppe. An analysis of the average annual 
air temperature in 1981-2016 showed that during this period anomalies higher than 0.8 °C were 
already observed throughout the Polissia and in the central and eastern Forest-Steppe, and in the 
Steppe they exceeded 1.0 °С. 
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Figure 4.8. Change (ΔT) in the climatic norm of the average annual, season, and month air 
temperature in the Dnipro basin in the current climate period relative to the reference one (1961-1990) 

 

The winter and summer seasons were the largest contributors to the change in the annual 
temperature in the Dnipro basin. Their average temperature in the modern climatic period has risen by 
1.1 °С and 0.7 °С, respectively. As can be seen from Figure 4.8 (b), the air temperature in January 
(2.0 °С), February (1.1 °С), and July (1.6 °С) rose most significantly. Spring in the Dnipro basin 
became warmer by 0.6 °С. This growth is largely due to a rise in temperature in March (1.0 °С). The 
temperature of the air in the autumn changed insignificantly (0.2 °C). At the same time, November in 
the Dnipro basin was 0.2 °C colder, compared with 1961-1990 (Figure 4.8). 

The average annual and monthly growth of air temperature in the Dnipro basin is due to the rise in the 
maximum and minimum air temperatures throughout the year. As a result, their average long-term 
values were 0.6 °C higher compared to the reference climatic period. (Figure 4.9). It should be noted 
that the greatest growth of extreme temperatures was observed in winter and summer. At the same 
time, the minimum temperature increased more intensively in winter, and the maximum - in the 
summer. In the spring, the average maximum temperature increased by 0.7 °C, and the minimum - 0.4 
°C. In the autumn, the extreme air temperature changed insignificantly (0.1-0.2 °C, respectively), while 
the growth of the minimum temperature was more significant than the maximum (Figure 4.9). 

 

Figure 4.9. Change (ΔT) in the climate average minimum (Tmin) and maximum (Tmax) per year and 

season of air temperature in the Dnipro basin in the current climate period relative to the reference 

one, (1961-1990) 

 

The growth rate of annual precipitation in the Dnipro basin, unlike air temperature, until the mid ‘90s of 
the XX century, was decreasing but then began to grow steadily and reached the highest intensity (40 
mm/10 years) in the modern climatic period which corresponds to almost a monthly rainfall rate in the 
cold period (Figure 4.10, Figure 4.11). Such changes have led to the rise of the climatic norm of 
annual rainfall in the Dnipro basin by 3%. However, for precipitation, such changes are insignificant 
and are within the limits of their natural variability. In recent years, there has been a tendency to 
decrease precipitation rates in the Dnipro basin (Figure 4.10). 
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Figure 4.11. Variability of the annual amount of precipitation and its anomalies relative to the reference 

climatic norm in the Dnipro basin, 1961-2016 

 

In the modern climatic period, compared with the reference one, there is a redistribution of rainfall 
between seasons and months within the Dnipro basin (Figure 4.12). The biggest changes are 
observed in autumn. In this season, especially in September and October, there is a significant 
increase in precipitation (about 20% per month). In winter, precipitation decreased slightly, and in 
spring and summer, their amount was not significant (Figure 4.12). However, these changes were not 
homogeneous in the basin. 
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Figure 4.10. Variability of the rate of change in annual rainfall over 30 years in the Dnipro basin, 

1961-2016 
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Figure 4.12. Change in the climatic norm of rainfall in the year, season, and month in the Dnipro basin 

in the modern climatic period relative to the reference one, 1961-1990 

 

Although the average amount of precipitation per year in the modern climatic period in the Dnipro 
basin is increasing, with a probability of 95% or more, it can be argued that the number of days with 
precipitation significantly decreases throughout the basin. 

A significant increase in the duration of the rainless period, which is accompanied by a significant rise 
of air temperature, especially the maximum one, causes an increase in the number of dry days (the 
maximum per day air temperature exceeds 25 °C, and the average daily humidity is below 50%). It is 
likely that their number increases by 2-3 days in 10 years on average in the Dnipro basin. The dryness 
in the Steppe and the eastern Forest-Steppe (3-6 days/10 years) is the most intensive. There is a 
dangerous tendency to increase in the repetition of arid conditions in the zone with the sufficient 
atmospheric humidification, including the Polissia and the northern areas of the Forest-Steppe. In this 
region, the number of dry days is likely to increase by 1-2 days/10 years. 

The number of natural disasters in the Dnipro basin changes year by year. At the same time, during 
the period of 1971-2010, their frequency increased on the territory of almost the whole basin, with the 
exception of the Dnipropetrovsk and the Poltava Oblasts. The most significant changes were observed 
in the Rivne and the Kherson Oblasts. The amount of precipitation is also increasing, especially the 
maximum that falls during very heavy rainstorms. These tendencies are characteristic for almost the 
entire basin area, but most of them have appeared in the western, northern, and southern Oblasts, 
especially in the Rivne and the Kherson Oblasts. In the east and in a considerable part of the central 
Oblasts of the country, with a slight increase in the number of natural rains, there is a tendency to 
decrease of their intensity [8]. Reduction of the frequency and intensity of natural rains is observed in 
the Volyn, the Rivne, and the Dnipropetrovsk Oblasts. 
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1.5. STAKEHOLDERS & PROGRAMMES 

1.5.1. Administrative organization 

The state policy in the field of management, use, and protection of water and the reproduction of water 
resources is implemented by the Cabinet of Ministers of Ukraine, which is the supreme executive 
body. Public administration in the field of water use and protection as well as water reproduction is 
carried out on a basin principle on the basis of state, interstate, and regional programs of use and 
protection of water and reproduction of water resources. The authorities in the field of management of 
water use and protection are delegated to the State Agency of Water Resources of Ukraine (SAWR), 
which is subordinated to the Ministry of Ecology and Natural Resources of Ukraine, according to the 
Decree of the President of Ukraine of April 13, 2011 No. 453/2011. 

The water management organizations which are within the structure of the SAWR include the basin 
water resources agencies (BWRAs), regional water resources offices, and canal management and 
state-owned enterprises. 

The activities of the Dnipro River Basin include the following water management organizations of the 
SAWR perform the activities within the Dnipro basin. 

The BWRAs: 

- Basin water resources agency of the Middle Dnipro (BWRA of the Middle Dnipro); 

- Basin water resources agency of the Lower Dnipro (BWRA of the Lower Dnipro); 

- The Desna basin water resources agency (The Desna BWRA); 

- Basin water resources agency of the Prypiat river (BWRA of the Prypiat river); 

Regional offices: 

- Regional office of water resources in the Dnipropetrovsk Oblast; 

- Interregional office of protective massifs of the Dnipro reservoirs; 

- Regional office of water resources in the Kirovograd Oblast; 

- Regional office of water resources in the Sumy Oblast; 

- Regional office of water resources in the Ternopil Oblast; 

- Regional office of water resources in the Kharkiv Oblast; 

- Regional office of water resources in Khmelnytsky Oblast; 

- Regional office of water resources in Cherkasy Oblast; 

- Regional office of water resources in the Poltava Oblast; 

- Regional office of water resources in the Rivne Oblast; 

- Regional office of water resources in the Ros river. 

In addition, according to the Order of the SAWR dated July 31, 2018, No. 565 "On the Formation of 
Basin Councils," the following basin councils have been formed: 

- Basin Council of the Desna and the Upper Dnipro; 

- Basin Council of the Middle Dnipro; 

- Basin Council of the Lower Dnipro. 

Water management involves inter-sectoral interaction of the State Agency for Water Resources with 
other state bodies, which promotes efficient water resources management and interaction of the 
SAWR with water users. Such bodies are: 

- Ministry of Regional Development, Construction and Housing, and Communal Services of Ukraine; 

- Ministry of Energy and Coal Industry of Ukraine; 

- Ministry of Economic Development and Trade of Ukraine; 

- Ministry of Health of Ukraine; 
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- Ministry of Infrastructure of Ukraine; 

- Ministry of Agrarian Policy and Food of Ukraine; 

- State Service for Emergency Situations; 

- State Fishery Agency of Ukraine. 

It should be noted that the structure of regional state administrations includes units that deal with 
environmental problems at the Oblast level. The list of such divisions is shown in the Table 5.1 (listed 
only the state administrations of the Oblasts which territories are wholly or partly located within the 
Dnipro basin). 

 

Table 5.1. List of the structural subdivisions of Oblast state administrations responsible for 

environmental problems at the Oblast level 

No. Oblast Structural subdivisions of Oblast state administration 

1 The Dnipropetrovsk  Department of Ecological and Natural Resources 

2 The Poltava  Department of Ecological and Natural Resources 

3 The Zhytomyr  Agency of Ecological and Natural Resources 

4 
The Chernihiv  

Department of Agro-Industrial Development, Ecology, and Natural 

Resources 

5 The Rivne  Department of Ecological and Natural Resources 

6 The Sumy  Department of Ecological and Natural Resources 

7 The Kyiv Department of Ecological and Natural Resources 

8 The Volyn  Agency of Ecological and Natural Resources 

9 The Cherkasy Agency of Ecological and Natural Resources 

10 The Zaporizhzhia  Department of Ecological and Natural Resources 

11 The Kherson  Department of Ecological and Natural Resources 

12 

The Khmelnytskyi  

Department of Agro-Industrial Development, Ecology, and Natural 

Resources  

13 The Kirovograd  Department of Ecological and Natural Resources 

14 The Kharkiv  Department of Ecological and Natural Resources 

15 The Donetsk  Department of Ecological and Natural Resources 

16 The Mykolaiv  Agency of Ecological and Natural Resources 

17 The Ternopil  Agency of Ecological and Natural Resources 

18 The Vinnytsia  Department of Agro-Industrial Development, Ecology, and Natural 

Resources 

19 The Lviv  Department of Ecological and Natural Resources 

 

1.5.2. Directory of water users 

Water management in the Dnipro basin is carried out by recording the use of water according to the 
state statistical form of reporting with the 2-TP Vodhoz form (water management), monitoring 
compliance with the established limits for water use, approving specific norms, and conducting primary 
accounting of water use. 

State accounting of water use makes it possible to systematize data on the collection and use of 
water, the discharge of return water and pollutants, the availability of water recycling systems and their 
capacity, as well as wastewater treatment systems, their efficiency, etc. 

According to the State Statistics Committee of Ukraine in the Dnipro basin, there are 157,000 water 
users. Among them, there are about 8,500 of primary water users. Statistical reports according to form 
2-TP Vodhoz provide only water user consuming more than 20 m3 water a year.  

Collection, accumulation, and processing of reports on the 2-TP Vodhoz form in the Dnipro basin is 
carried out by the structural divisions of the Dniprovskyi BWRA and the regional water resources 
departments in accordance with the current water monitoring program in the SAWR and the Procedure 
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for the interaction of the organizations belonging to the SAWR, located in the Dnipro basin, on water 
resources management. 

The departments of the use of waters of the Kyiv, Cherkassy, Poltava and Zaporizhia regional water 
departments are subordinated to the department of the accounting for the use of the waters of the 
Dnipro basin and the transboundary waters of the Dniprovskyi BWRA. 

According to the order of the Ministry of Statistics of Ukraine No. 230 of September 30, 1997, 
according to the schedule developed (not later than the 20th of the month of the following reporting 
period), the departments of registration of regional departments and regional water departments are 
receiving reports on the 2-TP Vodhoz form (water management) from water users, check them out, 
make corrections, and put them in the computer databases. Information on water user requisites and 
its water activities in the encrypted form are entered in a computer database. Processing of the 
entered information is carried out in accordance with the unique special computer program 
"GOSWOD." The collected and processed information is transmitted quarterly to the Dniprovsky 
BWRA and the State Enterprise "Ukrvodservice" where the information is analyzed and stored 
indefinitely. 

The main task of the department for water use accounting in the Dnipro basin and transboundary 
waters of the Dniprovskyi BWRA is the methodical guidance of the regional water utilization 
accounting, processing of the collected information, storage of the Dnipro basin total database, 
analysis and provision of information to the management of the Agency, the SAWR, and other 
interested organizations. The information is provided to the agency or individual company in the form 
of printed tables as generalized by the Dnipro basin and in a separate region. 

Data on wastewater discharges by types of economic activities is given in Table 5.2, and data on the 
number of water users in the Dnipro basin are in Table 5.3. 

 

Table 5.2. Receipts of polluted sewage by types of economic activity, million m
3
/2017 

Type of economic activity 

Sewage disposal  

Without 

purification 

Insufficiently 

purificated 
TOTAL % 

Utilites 36.5 394.2 430.7 74.7 

Ferrous metallurgy 18.84 105.2 12404 21.5 

Non-ferrous metallurgy 0.242 0.553 0.795 0.1 

Chemical and petrochemical industry 2.675 3.584 6.259 1.1 

Ebergy  4.649 0.131 4.78 0.8 

Fishery 6.247    - 6.247 1.1 

Engineering 0.857 0.681 1.538 0.3 

Agriculture    - 0.038 0.038 0.0 

Light industry    - 1.005 1.005 0.2 

Forestry and wood industry    - 0.034 0.034 0.0 

Production of building materials 0.62 0.075 0.695 0.1 

Food Industry 0.354 0.356 0.71 0.1 

Fuel production    -    -   

Irrigation    -    -   

 

 

Table 5.3. Number of water users within the Dnipro basin (by types of economic activity) 

Types of economic activities Number of water users 

Agriculture 1,970 

Utilities 1,291 

Fishery 736 

Food Industry 615 
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Engineering 484 

Production of building materials 324 

Energy  201 

Chemical and petrochemical industry 114 

Light industry 103 

Ferrous metallurgy 84 

Forestry and wood industry 83 

Irrigation 76 

Fuel production 40 

Non-ferrous metallurgy 15 

Total 6136 

 

1.5.3. General information on the development strategies, programs, plans, and projects 
referring to water resources 

The National target program for the development of water management and ecological improvement 
of the Dnipro river basin for the period up to 2021 (approved by the Law of Ukraine dated May 24, 
2012 No. 4836-VI). 

The purpose of the Program is to identify the main directions of the state policy in the field of water 
management in order to meet the needs of the population and sectors of the national economy for 
water resources, preservation and reproduction of water resources, implementation of the integrated 
water resources management system on the basin principle, restoration of the role of ameliorated 
lands in the food and resource provision of the state , optimization of water consumption, and 
prevention and elimination of harmful effects of water. 

In particular, the objectives of the Program in the area of ecological improvement of the Dnipro river 
basin and improvement of the drinking water quality are as follows: 

Task 1. 

Arrangement of drainage facilities at the objects of housing and communal services, economic objects, 
and urbanized territories. The amount of funding for 2108, 2019, 2020, and 2021 is planned at a rates 
of 619, 661, 808, and 798 million UAH, respectively. The Ministry of Regional Development of Ukraine, 
the Ministry of Natural Resources of Ukraine, local executive authorities, the State Property Agency of 
Ukraine, the Ministry of Energy and Coal of Ukraine, economic entities, and land users have been 
identified as executors of this task. 

Task 2. 

Ensuring environmentally safe operation of the Dnipro reservoirs. The amount of funding for 2108, 
2019, 2020, and 2021 is planned at rates of 11, 12, 11, and 9 million UAH, respectively. The State 
Fishery Agency of Ukraine has been defined as the executor of this task. 

Task 3. 

Prevention of groundwater contamination. The amount of funding for 2108, 2019, 2020, and 2021 is 
planned at rate of 1 million UAH  for each year. The Ministry of Natural Resources of Ukraine has 
been identified as the executor of this task. 

 

Task 4. 

Creation of cleaner production of closed (non-discharge) systems of industrial water supply, 
implementation of low-water and anhydrous technologies, and provision of reuse of sewage. The 
amount of funding for 2108, 2019, 2020, and 2021 is planned at rates of 59, 66, 62, and 55 million 
UAH, respectively. The executors of this task are the State Property Agency of Ukraine, the Ministry of 
Energy and Coal Industry of Ukraine, and the the economic entities. . 

Task 5. 
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Reducing the influence of radioactive contamination on water objects in the areas of alienation and 
unconditional (mandatory) resettlement. The amount of funding for 2108 and 2019 is planned at rates 
of 2 and 3 million UAH, respectively. The executor of this task is the Ministry of Emergencies of 
Ukraine. 

Task 6. 

Reconstruction and maintenance of a favorable hydrological state of rivers and reservoirs. The amount 
of funding for 2108, 2019, 2020, and 2021 is planned at rates of 23, 22, 22, and 25 million UAH, 
respectively. The Ministry of Natural Resources of Ukraine and the local authorities of executive power 
have been appointed to execute this task. 

Task 7.  

Improvement of the regulatory and legal framework and organizational structure of the water 
management complex to provide environmental rehabilitation of the Dnipro river basin. The amount of 
funding for 2108, 2019, 2020, and 2021 is planned at rates of 12, 11, 13, and 11 million UAH, 
respectively. The Ministry of Natural Resources of Ukraine, the National Academy of Sciences of 
Ukraine, the SAWR of Ukraine, the Ministry for Emergencies of Ukraine, local executive authorities, 
and economic entities have been appointed as the executors of this task. 

The total amount of financing for the ecological improvement of the Dnipro river basin and 
improvement of the drinking water quality is 6,086 million UAH  

Hydropower development program for the period up to 2026 (approved by the Cabinet of Ministers of 
Ukraine from July 13, 2016, No. 552-p). 

Section of the Program "Basic directions of hydropower development. Perspective Projects for New 
Construction and Reconstruction of Hydro-Generating Capacities " indicates: 

Construction of the Kaniv PHES. 

Construction of the Kaniv PHES (Buchak, the Kaniv raion, the Cherkasy Oblast) with a capacity of 
3,600 MW started in 1986, and in 1991 it was stopped. An updated project with the adaptation to the 
current state of the united power system of Ukraine involves the construction of a hydro-accumulating 
power plant with a capacity reduction of up to 1,000 MW with the following characteristics: 

 number of hydro units - four with power of 250 MW; 

 the upper reservoir - a useful volume of 17 million m3 with earth hedging dam of 10 meters 
wide, the length of the waterfront - 4 kilometers; 

 the number of operational personnel - 236 people, the average number of employees involved 
in the construction - 1,900 people; 

 total period of construction is 6.5 years, start of the first hydro-unit in 3.5 years from the 
beginning of construction; 

 the cost of construction - 11.98 billion UAH plus value added tax (approximately $1.5 billion at 
prices for January 1, 2013). 

In addition to the approved budget, 302 million UAH of additional funds are planned to allocate for 
development of the Cherkasy Oblast infrastructure . 

To implement the construction project, the following measures must be taken: 

 attraction of funds from international financial organizations (confirmation of participation in the 
project implementation from the World Bank and the European Investment Bank has been 
received; the European Bank for Reconstruction and Development and the Credit Institution 
for Restoration (KfW) has expressed their interest in participation; 

 development of working project documentation for the preparation of the construction site; 

 work on the preparation of a construction site (primary works on building construction 
infrastructure). 

Implementation of the project is planned during 2016-2023. 

The Ministry of Energy and Coal Industry, the Ministry of Finance, the Ministry of Economic 
Development, PJSC "Ukrhidroenergo" (with the consent), the Ministry of Justice, the National 
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Commission for State Energy Regulation (NCSER - with the consent) are responsible for the 
implementation of the project. 

Construction of the Kakhovka HPP-2 

The Kakhovka HPP belongs to semicircular hydroelectric power plants; increase of capacity of the 
Kakhovka HPP will enable to transfer it to the peak part of the load schedule. Installed capacity - 250 
MW, number of hydro-units - four (capacity of 62.5 MW each), the location of the new station - the city 
of Nova Kakhovka, the Kherson Oblast. 

In 2010, the EU allocated grant funds for the development of a feasibility study of project on the 
expansion of the Kakhovka HPP. The mentioned work is carried out by the consulting company 
Fichtner (Germany). 

At present, the feasibility studies have been developed for determining the location and parameters of 
future buildings, the composition and layout of the main equipment, etc. The estimated cost of 
construction, according to preliminary estimates, is about €420 million. 

The European Investment Bank, the European Bank for Reconstruction and Development, and the 
Credit Institution for Reconstruction (German state bank KfW) have expressed an interest in financing 
the project. 

To implement the construction project, the following measures must be taken: 

 obtaining a conclusion of the state examination of the SE "Ukrderzhbudekspertyza" and 
approval of the feasibility study made by the Cabinet of Ministers of Ukraine; 

 development of the project for the construction of the second stage of the Dniester PHES, the 
state examination of the project, approval of the project by the Cabinet of Ministers of Ukraine; 

 attraction of funds from international financial organizations. 

Implementation of the project is planned during 2019-2024. 

During 2016, regional programs of environmental protection were approved in 12 Oblasts: the Volyn, 
the Donetsk, the Kirovograd, the Luhansk, the Lviv, the Poltava, the Sumy, the Kherson, the 
Cherkasy, the Chernivtsi, the Chernihiv Oblasts, and Kyiv. 

Regional environmental programs are being developed and are at different stages of coordination in 
10 regions: the Zaporizhzhia, the Kyiv, the Poltava, the Rivne, the Sumy, the Ternopil, the Kharkiv, the 
Kherson, the Chernihiv Oblasts, Kyiv. 

The list of programs aimed at environmental protection in the areas within the Dnipro river basin is 
given in Annex 6. 
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