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INTRODUCTION  

 

Methodology of Pressures/Impacts Identification  

 

The overall aim of the Pressure and Impact analysis is a pre-requisite for the 

identification/estimation of surface water bodies that are at risk, possibly at risk or not at risk of 

failing the WFD environmental objectives. Water bodies have been classified possibly at risk in 

the case of insufficient information or knowledge. During the Pressure and Impact analysis of the 

Upper Dnieper RBA, the results from WFD compliant monitoring networks and WFD compliant 

classification systems were not available. Therefore, the approach followed an interim procedure 

of risk estimation using pressure and impact criteria/thresholds for all anthropogenic pressures. 

 

The DPSIR (drivers-pressure-state-impact-response) methodology of environmental assessment 

reports (used by Eurostat and European Environmental Agency) was used for Identification of 

Pressures and Impacts, as well as water bodies at risk in the pilot river basin. The Pressure and 

Impact Identification was carried out according to the EU WFD CIS Guidance Documents: No.2 

Identification of Water Bodies, No.4 - Identification and Designation of Heavily Modified and 

Artificial Water Bodies, and No.3: Analysis of Pressures and Impacts.   

 

Identifying driving forces and pressures. Were gathered and checked up of information and data 

on impacts on the surface and groundwater bodies relating to anthropogenic pressures 

(hydromorphological alterations, abstraction, artificial recharge, point/diffuse source pollution 

from agriculture, water supply, industry, solid waste, wastewater, energy generation, pollution by 

hazardous substance etc.) at the water body level, including:  

- Identification of significant point and non-point sources of pollution for pilot basin of the 

Upper Dnieper River basin.  

- Identification of significant hydromorphological alterations; 

- Identification of significant water management issues and basin wide threats to achieve 

good ecological and chemical status for surface and ground water bodies. 

 

Identifying significant pressures. In the process of characterization, the description of human 

activities in the basin became the basis for the evaluation of their impact on surface waters. The 

EU WFD Common Implementation Strategy guidance defines significant pressure as ñany 

pressure that on its own, or in combination with other pressures, may lead to a failure to achieve 

the specified objectiveò for one or more water bodies. Stressors resulting from human activity 

impact the surface water ecosystems and the quality and quantity of groundwater bodies. A 

stressor can impact the water quality (e.g.: discharge of pollutants), the water quantity (e.g.: 

water abstraction) or the morphology (e.g.: channelization of a river). All stressors on surface 

water ecosystems will impact the species composition and the function of the ecosystem. The 

size of the stress is quantified during the WFD compliant monitoring and ótranslatedô to the five 

WFD ecological quality status classes: High, Good, Moderate, Poor and Bad. 

  

I. IDENTIFICATION DRIVING FORCES AND PRESSURES 

 

In the present-day water-use conditions in the basin of interest, the basic sources of pollution of 

water bodies are both point sources and diffuse sources of pollutants in the water catchment area. 

Basic processes which form the chemical composition of natural waters take place in the water 

catchment areas. But if  the waste discharges from utilities and farms yield to regulation, the 
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snowmelt and shower runoffs from the urban areas, production sites, and cattle-breeding farms 

could be controlled only if channeled and treated, that is the rare case. The use of raw materials in 

the industry and chemicals in agriculture, road construction, extraction of minerals, recreation ï all 

these activities are poorly controllable sources of pollution of adjacent territories, ecosystems, 

watercourses and water bodies. 
 
According to the preliminary SW delineation made by experts of EPIRB Project based on JFS 
2013 (SW Delineation: UA Dnieper Report 2013) 18 merged water bodies (or 26%) of 73 
delineated WBs are identified as SWBs at risk due to water quality problems (Table 1, Picture 
1). The WBR include the following: 
 

1. The Dnieper River section from the confluence with the Sozh River to the Metro Bridge 

in Kiev City (UA01/08-UA01/16) is significantly affected by the flow regulations of 

Kiev HPP and polluted water of Chernobyl zone.  

2. The Pripyat River sections within the pilot basin (UA0111/01-UA0111/03) are 

significantly affected by pollutions from the Chernobyl zone.  

3. The Uzh River sections within the pilot basin ((UA011101/01-UA011101/03)) are 

significantly affected by pollutions from the Chernobyl zone.  

4. The Channel-3 section within the pilot basin (UA01110101) is significantly affected by 

pollutions from the Chernobyl zone.  

5. The tributary of Uzh River (Uzh pritok) section within the pilot basin (UA01110102) is 

significantly affected by pollutions from the Chernobyl zone.  

6. The Irpen River (UA0117/01- UA0117/05) is significantly affected by the Irpen 

drainage/irrigation system.  

7. The Bucha River (UA011201) is significantly affected by water level regulations.  

8. The Gorenka River (UA011201) is significantly affected by the industrial pollution.  

9. The Stryzhen River sections (UA011303/02) are significantly affected by the industrial 

pollution.  

10.  The Belous River section (UA011304/02) is significantly affected by the industrial 

pollution.  

11.  The Zheved River section (UA01130701/02) is significantly affected by the industrial 

pollution.  

12-14. The Desna River sections (UA0113/03, UA0113/05, UA0113/07) are significantly 

affected by the urban waste water and industrial pollution. 

15. The Gastusha River section (UA011310/02) is significantly affected by the industrial 

pollution.  

16. The Oster River (UA011312) is significantly affected by the industrial pollution.  

 

17. The Lubich section (UA011314/02) is significantly affected by the industrial pollution.  

 

18. The Pogrebskaya staruha River (UA011317) is significantly affected by the urban waste 

water and the industrial pollution.  

 

 

Table 1 . Water bodies at risk in the Dnieper pilot basin of Ukraine (Factorsñ1ò indicates a risk) 

 

  Risk factors   
River Basin HMWB Water flow 

regulations 

Water 

abstraction for 

irrigation 

Water 

quality 

problems: 

point 

pollution 

Number of 

Group WB 

Length, 

km 

Dnieper 1   1 2 122 
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  Risk factors   
River Basin HMWB Water flow 

regulations 

Water 

abstraction for 

irrigation 

Water 

quality 

problems: 

point 

pollution 

Number of 

Group WB 

Length, 

km 

Pripyat    1 1 20.9 

Uzh    1 1 14.9 

Channel-3    1 1 13 

Uzh pritok    1 1 6.1 

       
Irpen 1 1 1 1 1 31.6 

Bucha 1  1  1 2.1 

Gorenka    1 1 10.1 

Stryzhen    1 1 6.1 

Belous    1 1 9.2 

Zheved    1 1 11.1 

Desna    1 3 68.5 

Gastusha    1 1 14.8 

Oster    1 1 29.3 

Lubich    1 1 2.4 

Pogrebskaya staruha    1 1 11.8 
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Picture 1. Heavily modified and artificial water bodies in the Dnieper pilot basin of 

Ukraine 

 

I.I . Significant Factor/Driver  Forces Identification  

  

In Ukraine, the pilot area of the Dnieper basin is situated in northern Ukraine and bound by the 

Ukrainian state border and Kanev HPP (Figure 1.1.). Its catchment area is approximately 20 000 

km
2
. This section of the Upper Dnieper basin has distinctive characteristics: 1) the river runoff is 

overregulated; 2) a rather large volume of river runoff is formed in this part of the catchment 

area ï due to inflow of Pripyat and Desna rivers; 3) the pilot basin is located at close proximity 

of the 1986 Chernobyl disaster zone; 4) the largest city in the Dnieper basin is located here ï 

Kiev, the capital of Ukraine; 5) intensive agglomeration adds much pressure to the high negative 

anthropogenic impact, 6) large-scale land drainage works also affect the status of water 

ecosystems. 
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Picture 2. Upper Dnieper River basin study area – part in Ukraine (north of Kanev HPP) 

 

According to official data, 2,810 million people lived in Kiev in 2012. In reality, Kiev inhabit 

much more possibly 3,5ï4 million people. The estimated population growth rate of Kiev is 

10 000 ï15 000 people per year.  

 

Based on the data from the National Statistical Committee of Ukraine, the population of Kiev 

Region is 1,72 million (excluding Kiev). In recent years it has remained stable: natural decrease 

in population has compensated by migration from other regions. In 2011, 20 000 people were 

born, 26 800 died, 33 600 people were newcomers, and 26 100 people have emigrated from the 

region.  

 

The population distribution in Kiev Region is non-uniform: mostly, people concentrate near 

Kiev, in the towns of Vyshgorod, Brovary, Borispol, Irpen and Vishnevoye. Polesye and 

Ivankov districts are least inhabited due to radioactive contamination. Less than 6000 people live 

in Polesye District. The population density here is 4ï5 p/km
2
 (16-20 times lower than the 

country average (79,18 p/km
2
). About 30 000 people live in Ivankov District which is the largest 

district (3 616 km
2
) in Kiev Region. Here too the density of population is 8 p/km

2
 that is 10 

times lower than the average for Ukraine.  

 

Chernigov Region is located on the left bank of the Dnieper and relates to the Desna River basin, 

the largest left tributary of the Dnieper. The number of population in the regionôs central city ï 

Chernigov ï is around 296 000 inhabitants. The Chernigov Region includes Kozelets District 

with population of 49 000 inhabitants, Repkino District ï 29 000, and Chernigov District ï 53 

000 inhabitants. 

 

After WWII, rapid industrialization took place in Ukraine, which resulted in fast urbanisation. 

The development of large-scale industrial economy required the construction of major water 

storage reservoirs and hydropower plants. Consequently, construction of the Kiev HPP and Kiev 

Reservoir has caused fundamental impact on the Dnieper River, particularly, on the Dnieper 

water regime in the area of Kiev.  
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Population growth in Kiev is imposed the construction of new sewerage and wastewater 

treatment facilities. The Bortnichi Aeration Station, a wastewater treatment plant (WWTP), was 

constructed in 1965. Overall, location of the WWTP at the south-eastern outskirts of Kiev may 

be considered as effective. All wastewater of Kiev is transported to the Bortnichi WWTP. The 

main volume of wastewater comes from the right part of the city through pressure collectors laid 

on the bed of the Dnieper near Lybed River estuary. Treated wastewater is discharged through a 

drainage outlet channel into the Dnieper. 

 

The Chernobyl NPP disaster of 26 April 1986 affected the areas of Kiev Region closed to the 

NPP and the southern areas of Gomel and Mogilev regions. In 1986 access to the most 

radioactively contaminated area was barred and declared as the Exclusion Zone. For the date 

area of the Exclusion Zone is 2044 km
2
. 

 

The following enterprises are located in city Vyshgorod in the northern part of Kiev Region: 

Ukrhydroenergo PJSC, Plastic Karta OJSC, Can-Pak Ukraine, Complex Agromars. 
Ukrhydroenergo. All of them are the biggest leading companies in Ukraine. Plastic Karta is the 

largest enterprise producing plastic cards in Ukraine; Can-Pak Ukraine is the biggest producer of 

aluminum cans in the country and Ukrhydroenergo is a leader of Ukrainian hydropower 

engineering. 

 

Agriculture is an important component of the national economy. However, there is no marked 

growth in this sphere. Another particular feature of the agricultural production is an essential 

modification of the sectored structure: increased crop farming versus decreased animal farming. 

All these tendencies are common for the territory concerned, however, the agriculture in Kiev 

Region has specifics. There is a great contrast between the northern areas of the region, 

contaminated after the Chernobyl NPP accident, and the rest of the territory. Another specific of 

the regionôs agriculture is the suburban agriculture which is presented by farms, specialized on 

vegetable-growing (including that on closed ground) and poultry breeding. 

 

Amelioration of lands and, first of all drainage plays important role in an increase of productivity 

of agricultural crops and improvements in the social conditions. A variety of drainage systems, 

including rather large and well-known ones, have been built in 1960-1980 in Kiev Region. The 

most noticeable among them are the Irpen and Trubezh systems.  

 

The Irpen drainage/watering system is the first bidirectional system in Ukraine. The design area 

is 7 500 ha. 10 check sluices have been built on the river to regulate water levels. In addition, 

Lesnoye and Korninsk reservoirs were built in the upper part of the river to use in dry years. The 

Trubezh drainage/watering system is located in Kiev Region and, partly, in Chernigov Region. 

The system was built in 1962, it occupies area of 37 600 ha. To keep the optimal level of wetting 

the meliorated soils four pumping stations were put in operation to feed water in an ñanti-streamò 

manner on the Oster River and transport it into the Trubezh River. The Trubezh itself has 19 

check sluices which can keep required level of water.  

1.2. Point Sources of Pollution  

 

The Wastewater treatment plants (WWTP) of all settlements are point sources of water bodies 

pollution in this area. In the current economic situation, all these structures are inefficient. Have 

been constructed 50 - 60 years ago they were not designed to take out modern pollutants. Besides 

it the WWTPsô technical equipment is out of date and its lifetime has been exhausted long time 

ago.  
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It should be noted that most of all industrial enterprises in the basin district are so-called 

"secondary" water users, as their wastewaters are transported for treatment to the municipal 

treatment facilities. 

 

The wastewater disposal has no effect on the Dnieper water balance (quantity), but it affects the 

Dnieper water quality due to low-treated wastewater discharged to the river. The concentrations 

of pollutants in wastewater discharges are higher (sometimes in 10 times) than in the river.   

 

In recent years (2008-2011) the annual dry residue income into Kiev reservoir was 26 000 to 

30 000 tons and 110 000 to 115 000 tons in Kanev reservoir. Still substantial difference exists in 

incomes of ammonium nitrogen in the Kyiv and Kanev reservoirs which are 400 and 2 300 tons, 

respectively. This difference is due to the fact that Kiev WWTP wastewater discharged into 

Kanev reservoir. (Tables 2 - 4).  

 

Table 2. Pollution Loads from point sources of Ukraine in the Kiev Reservoir 

pollution  2000 2007 2008 2009 2010 2011 

Dry residue, thousand t 47.02 32.56 30.98 28.39 26.39 26.82 

Total BOD, thousand t 1.6 1.51 1.643 1.284 1.132 1.396 

Oil products, t 22.3 11.81 11.83 7.792 6.958 6.12 

NH4+, thousand t  0.835 0.498 0.476 0.399 0.415 0.34 

Phenols, t 0.647 0.046 0.043 0.041 0.032 0.029 

 
Table 3. Pollution Loads from point sources, located in Ukraine in the Kanev Reservoir 

pollution  2000 2007 2008 2009 2010 2011 

Dry residue, thousand t 139.5 115.3 112.1 119.1 102.8 117 

Total BOD, thousand t 7.834 3.764 3.615 4.583 3.346 4.261 

Oil products, t 14.56 17 16.73 16.16 13.18 15.53 

NH4+, thousand t  1.724 2.301 2.671 2.264 2.172 2.426 

Phenols, t ï 0.01 0.01 0.009 0.009 0.009 

 

Table 4. Pollution Loads from Kyiv city point sources in the Kanev Reservoir  

pollution  2000 2007 2008 2009 2010 2011 

Dry residue, thousand t 86.89 72.49 68.37 66.38 66.38 81.53 

Total BOD, thousand t 4.546 2.648 2.469 2.362 2.362 3.228 

Oil products, t 5.705 14.13 14.21 9.35 9.35 12.9 

NH4+, thousand t  1.007 1.831 2.122 1.932 1.932 2.2 

 
The data presented in the Tables are calculated based on reporting form 2-TP (water 

management). The results analysis shows that since 2000 the income of some pollutants from 

point sources to Kyiv Reservoir has decreased substantially (especially, phenols, oil products and 

ammonium nitrogen), what has to reflect on improvement of the Dnieper water quality.  

 

Kievôs wastewater is the main sources of pollution for the Kanev reservoir. On the other hand, 

the Bortnichi WWTP is the main point source of pollutants in Kiev.  

Bortnichi aeration station of the Private JSC "AK Kievvodokanal" is the only wastewater 

treatment facility for Kyiv and agglomeration-satellites of Kiev region: Vyshgorod, Irpen, 

Vyshneve, Bortnichi, Gnedin, Shchaslyve, Chabany, Kotsyubynske, Puchivka, Novosilky, 
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Sophijvka and Petropavlivska Borshchagivka, Gatnoe. The communal and industrial wastewaters 

are treated at the Bortnichi WWTP.  

The Bortnychi WWTP is an engineering enterprise designed for full biological wastewater 

treatment with capacity of 1.8 million m
3 
per day (design capacity of each of the three units - 600 

thousand m
3 
per day). Today the actual volume of the wastewaters for treatment varies from 700 

thousand to 1 million m
3
 per day. 

The Bortnichi WWTP has the classic scheme of treatment, including mechanical (mechanical 

grates, sand traps, primary clarifiers) and biological treatment (aerotanks and secondary 

clarifiers). This technology is used in all units of treatment facilities. 

 

In recent years, the discharges from the Bortnichi WWTP have decreased from 468.7 million m
3
 

in 2000 to 291.6 million m
3
 in 2012.   

 

Some small amount of waste water has treated and discharged from other enterprises in Kiev 

(Darnitsa CHPP, CHPP-2), however, their volumes of wastewater are not comparable with those 

of the Bortnichi WWTP.  

 

In Kiev Region, the city Brovary Water Utility discharges treated wastewater into the Krasilovka 

river and the Cardboard and Paper factory in Kiev has own WWTP. 

 

Since 2000, waste water discharges in Kiev have dropped by more than 1,5 times. Generally, this 

decrease is due to a lower water extraction by the Kiev Vodokanal that also was about 1,5 times 

less. Since 1990 the water extraction and water disposal have decreased roughly two times.  

 

The role of the Bortnichi WWTP does not determine by the big volume of the discharge, it is 

link with their quality which is much lower than the Dnieper water quality. For instance, the 

contents of nutrients in water of outlet cannel of Bortnichi WWTP are 10 times higher than in the 

Dnieper River. At the same time, the content of dissolved oxygen is twice less (Table 5). 

 

Table 5. Average Water Quality parameters based on Dnieper BUVR Data 

 

River-

section  

Perio

d  

Colo

r  

Dry 

residu

e 

Dissolve

d oxygen 

MOD5 NH4 

 

NO3 Phosph

ates 

COD Fe Mn Oil 

product

s 

Dnieperï

Kamenka 

1999ï

2012 54.4 281 9.3 2.2 0.54 0.98 0.33 28.8 0.36 0.054 0.01 

Kiev 

reserv.ïKo-

zarovichi 

 

2006ï

2012 
76.8 

 

276 

 

9.5 

 

 

 

1.8 
0.50 

 

2.04 

 

0.26 

 

33.1 

 

0.26 

 

0.073 

 

0.02 

 

Desna 

water 

intake 

station 

 

1992ï

2012 93.6 

 

260 

 

8.4 

 

1.5 

 

0.51 

 

2.47 

 

0.22 

 

31.7 

 

0.36 

 

0.044 

 

0.05 

 

Dnieper 

500 m up-

stream of 

Bortnichi 

WWTP 

2008ï

2012 

58.6 

 

259 

 

8.1 

 

1.7 

 

0.61 

 

4.21 

 

0.61 

 

32.2 

 

0.21 

 

0.039 

 

0.03 

 

Dnieper 500 

m down-

stream of 

Bortnichi 

WWTP 

 

2008ï

2012 

57.6 

 

270 

 

7.7 

 

3.2 

 

1.32 

 

4.99 

 

0.93 

 

39.9 

 

0.30 

 

0.053 

 

0.03 

 

Pripyatï

Chernobyl 

1993ï

2012 154.4 279 8.2 3.7 0.61 2.01 0.18 42.2 0.96 0.054 0.03 
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River-

section  

Perio

d  

Colo

r  

Dry 

residu

e 

Dissolve

d oxygen 

MOD5 NH4 

 

NO3 Phosph

ates 

COD Fe Mn Oil 

product

s 

Teterevï

Ivankov  

2006ï

2012 60.3 305 9.8 4.3 1.50 2.26 0.77 43.4 0.63 0.071 0.04 

IrpenïKo-

zarovichi 

2006ï

2012 73.1 407 8.3 5.7 1.39 4.17 0.93 50.6 0.76 0.122 0.03 

Desnaï

Kiev water 

intake 

1992ï

2012 67.4 

 

 

294 

 

 

8.8 

 

 

 

3.9 

 

 

0.40 

 

 

2.44 

 

 

0.37 

 

 

23.2 

 

 

0.47 

 

 

0.031 

 

 

0.02 

 

 

Bortnichi 

WWTP 

outlet 

channel 

2008ï

2012 

50.5 478 4.4 8.0 11.0 

27.6

1 4.52 85.3 0.23 0.070 0.10 

 

The input of wastewater from the Bortnichi WWTP results in a noticeably decrease in quality of 

the Dnieper water downstream of the discharge than upstream. Especially it refers to ammonia 

nitrogen, BOD and other parameters associated with the cityôs wastewater.    

 

A next issue of interest is the change in the Dnieper water quality with time. This may be judged 

about based on Dnieper BUVRôs data over the long-term period of 1993ï2012. 

  

 
 

  
Picture 3. Changes in COD (ʘ), Phosphate Concentrations (ʙ), Ammonia Nitrogen (ʚ) and 

Nitrates in Desna Water Intake Station Section (1) and 500 m Downstream of Bortnichi WWTP 

(2) 
ʤʛ/ʜʤ

3
 ï mg/dm

3 

 

The data given in Fig. 3 show that the quality of water downstream of WWTP is not only of 

worse than in the section of Desna Water Intake Station but it also tends to decrease further in 

quality.  
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The main problem of the WWTP is that the existing scheme of wastewater treatment and sludge 

processing was developed and designed in the 1950's and 1960's, and since that time no 

significant changes were made. However, there were dramatic changes in the quality and 

composition of the wastewater coming to treatment and, consequently, quality of the sludge that 

formed during the treatment. The norms designed in 1960's were not applicable to take out the 

individual compounds. 

 

Biological treatment units were designed to meet only three parameters in treated water. Today 

the quality of treated wastewater is controlled by 16 indicators. 

 

The working timeline of the main facilities and equipment reaches 30-40 years. There is a 

permanent destruction of concrete and metal constructions of technological facilities, because of 

the large depreciation of failure of the main pump and blower equipment from corrosion 

processes break down technological pipelines. Today task is to do a total reconstruction of the 

WWTP. 

 

The enterprises listed in Table 6. create threats for both surface waters and groundwater. 

 
 

Picture 4. Main Sources of Ground Water Pollution. 1,2,3 point of pollution are describing 

below in table 6. 

 

Table 6. Main Sources of Ground Water Pollution in the Upper Dnieper Basin 

 
Ground 

Water 

Basin  

River 

 

Pollution  

Sources and 

Location 

Pollution  

Source 

Pollution 

Origin  

 

Type of 

Pollution 

Geological 

Index of 

Polluted 

Water-

Bearing 

Horizon 

Characteristics of 

Pollution Sources 

Area,. 

km2 

Main 

Pollutants and 

Their 

Quantitative 
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Composition, 

mg/dm3. 

Tot.Hardness,  

mg.eq/dm3 

Mineralization, 

g/dm3 

Dry Residue, 

g/dm3 

Dnieper-

Donets 

artesian 

basin  

Dnieper Chernobyl, 

Ivankov District 

Chernobylservice 

State Enterprise; 

Solid Waste 

Treatment Area 

Man-

Induced 

Chemical Q. PG2 

Quaternary, 

Eocene 

0.096 Total iron 0.09-

3.75  

Dnieper-

Donets 

artesian 

basin 

Dnieper Kiev,  

Desnyansky 

District, 1 

Pukhovskaya St. 

CHPP-6. 

Kievenergo;  

2 sludge 

collectors 

Man-

Induced 

Chemical Q 

Quaternary 

0.58 

0.66 

Dry residue 0.4  

Dnieper-

Donets 

artesian 

basin  

 

Dnieper Kiev, Darnitsky 

District, 4 

Promyshlennaya 

St. 

 

CHPP-5. 

Kievenergo, 

chemical shop, 

limestone and 

vanadium sludge 

collectors 

Man-

Induced 

Chemical Q 

Quaternary 

0.24 

0.9 

Chlorides  

269.0-517.0 

1.3. Diffuse Sources of Pollution  

 
The impact of agriculture in the pilot basin consists in the pollution loads to water as part of 

water, washed off the farmlands and animal-breeding areas. These pollution sources are 

attributed to diffuse sources. Unfortunately, there is no methodology which is officially approved 

in Ukraine for assessing pollution of water bodies from the not point sources. In this connection, 

the impact is assessed based on data about amount of fertilizers and pesticides applied and 

number of livestock. 

 

In recent years, the areas of farmlands including arable lands tend to decrease. However, the 

farms continue to apply mineral and organic fertilizers, like before, for growing agricultural 

crops that are by itself a potential source of pollution of the neighbouring water bodies. Of the 

total amount of the fertilizers applied to the soil, only 5 to 10% are absorbed by plants. The 

remaining 90-95% are washed off by rains and melted snow and finally accumulating into the 

rivers, lakes and ground waters to create a possible impacts on ecosystems. As a result, today 

environment and food are nearly all polluted with nitrogen, phosphorus and potassium 

compounds and often with radioactive elements (contained in phosphorus mineral fertilizers), 

sometimes with heavy metals, such as copper and zinc, exceeded MACs of these metals have 

been found in 5% of the agricultural products in Ukraine, and remains of specific herbicides ï 

simazine, atrazine, etc.  

One of the diffuse sources of nutrients and organic pollution are the farmlands and breeding 

farms. 

The impact of diffused sources of pollution from farming is not assessed, as agricultural 

enterprises generally do not keep record of the pollutants they discharge into water bodies. 

Indirect assessments show that pressure on water bodies from diffused sources of pollution is 

comparable to pressure caused by of point sources. The primary pressure from agriculture on 

water resources of the Upper Dnieper basin is the loads of organic and nutrient pollutants of 

wastewater discharged and washed off farmlands and breeding farms. 

Large animal-breeding farms for 30 000 - 100 000 animals with big areas and daily  production 

of 2000ï3000 t of excrements create the high pressure on environment, including water 

resources. Despite the significant total decline in livestock in the pilot area during last 20 years, 

(for example, the cattle breading decreased 8 times in the Kiev Region and 5.8 times in 

Chernigiv Region during period 1990 - 2012 (Table 7)), in 2012 the State SES has reported 

about the local nitrates, ammonium and microbiological contamination of wells in rural 

settlements, located in the zones of influence of the large pig and cattle breeding farms in 
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Chernigov and Kyiv Regions. On the other hand, small individual farms could be seen as wide 

scale defuse organic and nutrients pollution sources in Dnieper basin due to a lack of the good 

practices of animal wastes disposal and utilization.  

For the same period, region-wide, poultry production has increased over 5 times, in some 

districts poultry production increased almost in 10 times. 

 

Table 7. The livestock of cattle, pigs, sheep, goats, chickens (in thousand by the end of the 

year) in period 1990 -2012 in Kyiv and Chernigiv Regions 

  

 1990 1995 2000 2005 2009 2010 2011 2012 

Kyiv Region 

cattle  1307,8 849,6 437,6 266,2 161,4 150,6  148,3 154,9 

cows   473,5 373,4 245,2 142,7 86,2 80,9  79,3 78,6 

pigs 853,2 700,1 399,4 465,2 486,4 507,9  508,7 523,5 

sheep and goats 79,7 63,2 40,7 33,3 27,9 29,0 30,4 29,6 

Poultry stock  15917,7 12016,3 8408,7 18448,4 20346,5 21495,5 22207,4 25640,7 

Chernigiv Region 

Cattle livestock  1434,2 1037,5 504,4 345,1 257,5 242,8  238,8 246,6 

cows  455,5 405,4 258,1 196,6 147,5 140,6  136,0  134,5 

pigs 760,8 523,8 275,1 249,0 245,4 244,6 206,6  219,9 

sheep and goats 199,0 91,0 52,2 42,7 33,7 32,5 34,8 35,3 

Poultry stock  7436,0 5802,9 5982,5 5394,0 3737,9 3561,9 3691,3 3687,9 

Source: State Statistic yearbook ñAgriculture Ukraine 2012ò, State Statistic Service of Ukraine  

 

The biggest poultry farm ñAgromarsò in Vyshgorod, Kyiv Region is the second largest poultry 

producer in Ukraine after Myronivsky Hliboproduct LLC. In 2012 Agromars increased its 

production capacity 2,3 times (i.e. capacity of 765 t of poultry meat per day) by opening a 

second slaughterhouse in Gavrilovka village (Vyshgorod District, Kiev Region). Around 

Gavrilovka Complex, the level of microorganisms exceeds the norm 21 000 times, the level of E. 

Coli ï 48 000 times, and the level of enterococcus ï 1,2 times. The runoff from the areas of 

poultry farms, especially from small and individual farms and the waste storage places usually 

are a sources of diffuse nutrients pollution of the local water resources, including drinking water 

sources in rural areas, due to a lack of good practices on wastes disposal and management. 

  

One of the factors affecting all components of natural environment is solid waste production 

and storage. According to the Ministry of Ecology and Natural Resources, 608 900 tons in 2010 

and 708 800 tons of wastes in 2011 were produced in Kiev. The main landfill site for household 

waste from Kiev and the Kiev Region is currently landfill site No 5 located near the village of 

Podgortsy, Obukhov District, Kiev Region. The general problems of solid wastes management 

are a lack of effective new technologies for wastes utilization, infiltration of landfills and lack of 

space for landfills, illegal dumping practices, exponential growth in consumer waste generation 
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(especially plastic packaging and glass), common practice to mix industrial and household 

wastes, lack of wastes separating and recycling facilities cause major pressure on water 

resources. According to the Ukrainian State Sanitary Inspectorate, 85ï90% of all landfill sites in 

Ukraine fail to meet even the most basic environmental safety standards. The inspectorate says 

that 28% landfill sites are potentially dangerous in terms of water table pollution and 23% run 

the risk of polluting water reservoirs. 

 

One of the substantial non ïpoint sources of nutrients and microbiological pollution is the 

agglomerations without sewer and WWTPs. The level of sewerage collection systems in small 

towns and in rural areas in the Kyiv and Chernigiv Regions is low (Table 7.). In the settlements 

without sewer or partly canalized the wastewaters are collected in decentralized sanitation 

systems: septic tanks or pit latrines. Taking into account the common situation with lack of 

access to improved sanitation, substantial part of the total wastewater every year is discharged 

into septic tanks or disposed by other means in an uncontrolled manner. No detailed data exists 

about this large component of untreated wastewateron.  

Table 7. The level of communal canalization in the city of Kyiv, Kyiv and Chernigiv Regions in 

2011 (source: National Report on Drinking water quality and Water Supply in 2011)  

 % of settlements with sewer / canalization  % of population using sewer  

 Average 

in 

region  

urban townships  Rural Average 

in region  

urban townships  Rural 

City Kyiv      97.2   

Kyiv Region  100 96.5 16 76.8 100  53.5 

Chernigiv Region 2.8 93.8 49.2  33.4 53 0.7  

 

In addition, the city of Kyiv and Kyiv Region have large recreation zones and fast growing 

suburbs, individual tourist complexes, seasonal houses and gardener cooperatives, located at the 

adjacent areas and banks of the Dnieper and small rivers. One of the key problems of such areas 

is a lack of access to improve sanitation. As a result every year the State SES reports about poor 

water quality on the city beaches and in recreation zones, particularly related to the microbio-

logical parameters of bathing water in rivers. In 2013 about 26.4% of bathing water samples 

taken in Dnieper river of Kyiv area did not meet the standard on microbiological pollution.  

 

In addition, surface and storm-water runoffs from urban areas contribute much to the pollution of 

surface waters in the pilot basin. Usually urban areas have no storm water drainage system 

connected to wastewater treatment facilities. In the city of Kyiv the storm waters are collected in 

the separate canalization network of about 2700 km
1
 of collectors and channels. Most of all 

small Kyiv rivers (more than 20 small rivers) are fully canalized and now are part of the city 

storm water drainage system. Currently there is no storm water treatment facilities in the city. 

Therefore, surface and storm runoffs flow to water bodies without any treatment. In the same 

time water of these runoffs are highly polluted by oil products, heavy metals, salts. Only in Kyiv 

during winter time to control the ice on the roads the communal road service ñKyivautodorò 

annually use about 35-40 thousand t of technical salt and 20-25 thousand t of sand-salt mixture 

with 8-10% of salt content, but there is no data on pressures caused by such pollution.  

 

                                                 
1
 ɺ.ɯ. ɺʠʰʥʝʚʩʴʢʠʡ çʄʘʣʽ ʨʽʯʢʠ ʂʠʻʚʘè, ʂʠʾʚ çɯʥʪʝʨʧʨʝʩ ʃʊɼè 2013 
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1.4. Identification of Hydromorphological Alterations to Water Bodies 

 
1.4.1. Impoundment / reservoir effect 

 

Hydropower generation in Kiev Region is represented by Kiev HPP and Kiev PSPP (pumped 

storage power plant).  

 

With the utilization of the Kiev reservoir, it is not only Kiev HPP that is in operation but also 

Kiev PSPP ï the first plant of this type in the former USSR. It is located on the right bank of the 

Dnieper 3 km north of the hydropower plant. The PSPP accumulates water during night hours in 

a specially built reservoir on the high bank. The water so accumulated is discharged downward 

during peak hours to generate power. The difference in water levels of the upper and lower 

(Kiev) storage reservoirs is roughly 70 m.  

Kiev and Kanev reservoirs have a crucial impact on the Dnieper water regime in the region of 

interest. The impacts are as follows:  

- rise of water level in the river and permanent flooding of the area which was dry land 

formerly (meadows, forests, farmlands, inhabited areas); 

- essential changes in the water regime, particularly, water discharges, silt content, 

sediment yield, thermal and ice regimes; 

- changes in the quality of water, river-bank erosion, changes in habitats of aquatic 

organisms.  

 

1.4.2. Hydropeaking 

 

It should be noted that the reduction in seasonal water-level variations is accompanied by the rise 

of diurnal variations. The HPP operation in the peak regime leads to two periods of water level 

rise. For instance, the daily amplitude in Kiev HPPôs lower headrace reaches 1 m. It keeps 

decreasing gradually downstream.

The river flow regulation had an essential impact on downstream water discharge as well. This 

impact affected the annual flow and, to a greater extent, intra-annual flow distribution. 

Maximum discharges have decreased substantially as it was one of the aims of construction the 

reservoirs. In the Kiev HPP section, the highest recorded discharge is 10700 m
3
/s, which is much 

lower than before. As for the minimum discharges, surprisingly, these have gone down. This is 

because the HPP is out of operation during some periods of the day. In this case, the water 

discharge through the waterworks section corresponds to the seepage flow. For example, the 

minimum discharge is 12.0 m
3
/s at Kiev HPP and 3.0 m

3
/s at Kanev HPP 

 

Apart from the impacts on water levels and discharges, the specific HPPs substantially affect 

other elements of the water regime.  

 

Kiev storage reservoir catches actually all the sediments which have formerly been carried by the 

river. This resulted in the siltation of Kiev reservoir and a substantial reduction (by several 

times) in the sediment runoff downstream of the HPP.  

 

A certain effect was on the water temperature. In the first turn, this is in reliance of the fact that 

downstream HHP the water temperature became lower in spring and higher in autumn than 

formerly.  
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Normally, a maximum water temperature is observed in the second/third ten-day period of July. 

An average of the maximum water temperatures in Kiev and Kanev reservoirs is 25ï26 
0
ʉ and 

the maximum recorded temperature is 29ï30 
0
ʉ. The highest water temperature in Kiev 

(28.6 
0
ʉ) was recorded on 29 July 2010. It has to be noted that water temperatures are measured 

at 8-00 and 20-00. It points to the fact that water temperatures can be higher during the heat of 

the day, especially, in bays and shoals.  

 

Ice regime is close associated with thermal regime that began to differ from the natural regime 

under the river flow regulation conditions. Indeed, the slower flow velocity in the reservoir 

contributes to the thickness of ice cover which is thicker than on the river itself. According to the 

Central Geophysical Observatory, a maximum thickness of ice in Kiev and Kanev reservoirs 

reaches 50 to 60 cm. At the same time, ice does not build up in the Kiev HPP downstream and 

on the adjacent section because of discharging of near bottom layer water and strong mixing 

accompanied by water level fluctuation. When farther away from the HPP, the fluctuation is 

waned and the flow speed decreases due to the Kanev HPP backup. As a result, the ice is much 

thicker and stays longer in the southern outskirts of the city than in the northern part.   

 

The river flow regulation has a substantial effect on the water quality, too in both reservoirs. In 

some degree, it reflexes variations in the thermal and ice regimes.  

 

The formation of the storage reservoirs has resulted in smoothed water quality variations. In 

particular, this pertains to the variations in mineralization and concentrations of principle ions. 

Besides, there are observations pointing to a little higher concentration of salts due to additional 

evaporation.  

 

The Dnieper river flow regulation has not only affected the Dnieper itself but its tributaries as 

well. For instance, the rise of water level in the Dnieper that is resultant from the Kiev storage 

reservoir led to the flooding of the Pripyat and Teterev estuary sections (pict. 5). The Irpen 

estuary section experienced some special effect. In order for it together with surrounding villages 

not to be flooded, a dam was built where Irpen falls into the reservoir. This, in turn, aroused a 

need to pump the Irpen flow over by using the ad hoc pumping station. With 8 pumps installed, 

the station capacity is 60.4 m
3
/s. An average volume of water pumped over the period of 2005ï

2009 is 347 million m
3
.  
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    Picture 5. Scheme of Kiev reservoir  

 

More large-scale measures have been taken near Kanev storage reservoir. Here, six protected 

areas are operated with five pumping stations. The biggest pumping station is on Trubezh river 

that is 90.4 m
3
/s in capacity. A total average annual volume of water pumped over 2005ï2009 is 

778 million m
3
.  

Reduced flowage and vast shoals formed in the Dnieper reservoirs leads to eutrophication and 

the strengthening its adverse impacts on water quality in the Dnieper river basin. Most 

obviously, the pollution is manifested by frequent algal blooming resulted from a great income 

of nutrients (nitrogen and phosphorus, first of all) to the Dnieper river and reservoirs. The shoals 

in the Kiev reservoir are 34% of the total area. 

                                                 
2
 ʉʪʘʨʦʜʫʙʮʝʚ ɺ.ʄ.  ʠ ʜʨ. ʆʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʜʝʣʴʪ ʚ ɼʥʝʧʨʦʚʩʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʨʦʣʴ, ɼʥʝʧʨʦʚʩʢʠʡ ʬʦʨʫʤ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ, ʂʠʝʚ -2012 
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1.4.3. River and habitat continuity interruption  and disconnection of adjacent 

wetlands/floodplains 

 

The main driver  of significant hydromorphology alteration in Upper Dnieper pilot basin is 

agricultures soil-reclamation canals. As a results ï pressure, which is called ódisconnection of 

adjacent wetlands/floodplains and changing of the hydrological regimeô. There are several 

impacts in response to this pressure, such as: degradation of nearby nature ecosystems and water 

ecosystems, worsening of ecological status of SW, nutrients (NO3 and NH4) pollutions. 

 

A part of the basin of the Desna River (left tributary of the Dnieper which provides one fifth of 

the Dnieper river flow and plays important role to provide and develop the productive potential 

of the Upper Dnieper and to fill in Kanev Reservoir) is located in the Chernihiv region. This 

region is on seventh place in Ukraine by the number of meliorated lands. There were 304 

melioration systems built in this region, including 303 drainage systems and 1 irrigation system. 

In total there are 300300 ha of meliorated lands, including 500 ha irrigated lands and 299 800 ha 

drained lands. The drained lands include lands with a closed drainage about 167400 hectares and 

with two-way regulation ï 240 900 ha. As of 01.01.2014, from 299.8 thousand hectares of 

drained land 102.3 ha (34%) is used for arable land, 92.3 ha (31%) ï for hay, 71.3 hectares (24 

%) ï for pasture and the rest of 33.9 ha (11%) ï for other purposes. Proportion of the lands 

served by ameliorative systems in the total arable lands of the Region is 14.5%.  

To ensure the operation of public drainage systems and units of engineering infrastructure in 

accordance with the "Statute of Operational Service on management of the engineering 

infrastructure of the melioration system and its units, which are state-owned" in the Region the 

operational service was established. It includes 7 inter district departments of water management 

and controls 17 operational stations. These inter-district departments have in operation open 

channels - 3918.3 km, including water receiving reservoirs regulated - 696.6 km hydro technical 

constructions - 2545 units, including sluices-regulators - 1715 units. 

This technologically-integrated engineering infrastructure of inter-district network provides the 

timely removal of excessive and flood waters, regulation of water regime to undertake 

agricultural works and to prevent flooding of the settlements adjacent to the meliorated lands 

(Table 8.). 

 

As a result of the agriculture sector reforms during last decades the drainage engineering 

infrastructure of collective farms (which are not a subject of land sharing in the process of 

changing the ownership and reorganization of enterprises) was transferred to the successor 

formally. Now capital assets of melioration economy have no owner and proper care.  

During the reforms the farm canals and constructions were not maintained and operated 

properly: channels are overgrown with trees, shrubs and plants, cleaning of from silt has not been 

held for over 15 years. So nearly 2357.8 kilometers (58%) of open drainage channels network 

are in poor condition and need an investment and maintenance, as well as 2253 units (57.4 %) of 

hydraulic units of open network. Additionally 24135 units (47%) of hydraulic constructions on a 
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closed collector-drainage network need major repair or rehabilitation, and the rest need the 

maintenance. More than 15 years no measures have taken to improve ecological state of the 

reclamation lands, drained peat lands and soils.  

 

In drained areas due to the poor state of the networks the processes of secondary waterlogging 

and soil acidification have been developed. 

 

Most small rivers of the Desna basin have low water runoff and some of them dry up in summer. 

The waterways of a number of small rivers are not well traced, so often waterways merge with 

the surrounding marshes. Some small rivers in whole or in part are the main canals of drainage 

systems and are regulated by gateways-regulators. The areas of the Polessie (Marshes) nature-

climatic zone are characterized by a large number of excavated ponds, the areas of Forest-

Steeper zone have ponds on the river bed. The largest number of ponds and reservoirs built on 

small rivers, as a result their water flow is regulated on 30-70 %.  

 

The results of the annual water quality monitoring in the pilot area show that in almost all water 

bodies current concentrations of certain parameters (total iron, phosphate ions, manganese, and 

sometimes BOC5, ammonium and nitrite ions) are above the maximum allowable concentrations 

for the fishing ponds.  

 

Table 8. Flood Protection of coastal territories   

 

№ Pumping stations  

Purpose 

Number units   Water level in inlet 

channel, ʤ 

total In 

operation 

designed real 

                                                            Kyiv Region  
1 Irpinska- v. Kozarovychi  Maintanance defined 

hydrogeological regime on 

protected area ñProtection of 

river Irpenò 

8 2 97.50-97.90 97.50 

 

2 
Bortnychi ðVyshenky- 

v. Bortnychi 

 

Maintanance defined 

hydrogeological regime on 

protected area Bortnychi 

Vyshenky 

 

5 

 

 

2 

 

 

89.50 - 89.70 

 

89.60 

`3 Koncha-Zaspa Maintanance defined 

hydrogeological regime on 

protected area Koncha-Zaspa  

3 Doesnôt 

work. 

91.50-91.70 91.57 

4 Plyutivska ïv. Plyuty Maintanance defined 

hydrogeological regime on 

protected area Koncha-Zaspa -

Plyuty  

3 1 89.50-90.50 89.65 

5 Kyjlivska- v. Kyjliv   Maintanance defined 

hydrogeological regime on 

protected area Protsiv-Kyjliv  

5 Doesnôt 

work  

88.50-89.50 89.13 

6 Trubizka ït.Pereyaslav-

Khmelnytskyi 

Maintanance defined 

hydrogeological regime on 

protected area «Protetion 

floodplains of r.Trubezh and 

Karan» 

 

8 

 

1 

 

85.20-85.50 

 

85.20 
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1.5. Identification of Water Abstraction for U rban, Industrial, Agricultural 

and Other Uses, Including Seasonal Variations and Total Annual Demand, 

and of Loss of Water in Distribution Systems 

 

Abstraction, use and disposal of water resources in Ukraine are monitored by the State Agency 

of Water Resources. Water accounting is performed on the basis of summarizing of state 

statistical reporting forms - No 2-ʊP (waterworks).  

 

According to the State Agency of Water Resources, the water intake in the Kiev Region, 

excluding Kiev city was 1064 million m
3
 in 2011 and in Kiev city ï 663.3 million m

3
. The 

volumes of the water used were 925 and 613 million m
3
, respectively. In 2012, the water 

abstraction in Kiev city went down to 615.9 million m
3
.  

 

In recent years, less water is extracted both in the region and in the capital. For example, in 2000 

year1253 million m
3
 were taken in the region and 902.5 million m

3
 were taken in Kiev city. A 

lower (twice less in compare with 1990s) drop of water abstraction was reported in the last 10 

years (Fig. 4.).  

 
Picture 6. A Water abstraction Dynamics in Kiev Region (1) and city Kiev (2) over the 

period after 1990 ( Wʤʣʥ ʤ3
 ï million m

3 
)
 

 

The water abstracted in Kiev Region and Chernigov Region is mainly used for industrial needs. 

Much less abstracted water is used for drinking and fishing and quite little water is used for 

irrigation purposes. In Kiev, water abstracted for industrial purposes is dominant as well, 

however not so much as in Kiev Region. In 2011, of 613.3 million m
3
 abstracted, 355.6 mill ion 

m
3
 were taken for industrial purposes and 257.7 million m

3
 were used for household and 

drinking purposes. Both in Kiev and Kiev Region a greater portion of industrial water goes to the 

power generating facilities, first of all to Kiev CHPP-5. As a result of the water usage by Kiev 

CHPP-5 there is a thermal pollution (on several degrees) of water, discharged into the Dnieper 

river. 

 

Kievvodokanal PJSC (Kyiv Water Utility) is the key water user that takes the substantial 

volumes for water abstracted and water discharged into Dnieper. This enterprise has two surface 

water intakes: from the Dnieper and the Desna rivers. The Dnieper water intake is located 

downstream of Kiev HPP and simultaneously upstream of the Desna estuary (897 km away from 

the Dnieper estuary). In turn, the Desna water intake is located three kilometers away from the 

river estuary on its left bank. Ground water aquifers are the third source of water for Kiev (the 

ground water intake is 880 km away from the Dnieper estuary). In recent years, the total volume 

of water abstracted by Kievvodokanal was 300ï320 million m
3
 per year. The figure for 2012 was 

312.3 million m
3
. It should be noted that the water taken by the enterprise is also used by Kievôs 
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satellite towns, in particular, by Vyshgorod. In total two enterprises: Kievvodokanal and CHPP-5 

take as much as nearly 99% of the total water abstraction in Kiev. 

 

In 2011 the volume of water disposal in Kiev Region was 823.5 mln m
3
 and in Kiev city ï 614.5 

mln m
3
. 

 
The main volume

 
of the discharged water is clean according to the existed norms 

without any treatment. In Kiev Region more than 90% of the total water discharged (776.7 mln 

m
3
 of 823.5 mln m

3
) is clean without treatment and only 46.8 mln m

3
 of wastewater is 

normatively clean after treatment and discharged into water bodies. In Kyiv city 50% of 

discharged waters are normatively clean without treatment (320.2 mln m
3
 of 614.2 mln m

3
) and 

near 50% are normatively treated after treatment (294 mln m
3
 of 614.2 mln m

3
). 

 

These factors have no tangible effect on the Dnieperôs water balance. The same can be said about 

the non-return water extraction. According to the Ukrainian State Agency of Water Resources, 

the non-return water extraction before the Kiev HPP section was 294.5 million m
3
 in 2011 and 

161.7 million m
3
 from the Kiev HPP section to the Kanev HPP section (the total being 456.2 ). 

The discharges of 9.3 m
3
/s and 14.5 m

3
/s, respectively, correspond to these values. As compared 

to the actual observed average water discharges in the HPPs sections (1070 and 1390 m
3
/s), these 

values have an order of 1 %. 

 

Ground water extraction. In 2011 in the Upper Dnieper basin, the total extraction of ground 

water for drinking and industrial purposes (through the water intakes with a capacity of more 

than 10 m
3
/day) was 185 438 m

3
/day. In recent years, it is constantly reducing:  from 278.575 

m
3
/day in 2006 till  185.438 m

3
/day (by 33.4%) in 2011. Permanent reduction in extractions of 

ground water is result of the lower consumption of drinking and industrial waters due to the 

lowered industrial production and lower volumes of ground water shared in the total water use 

within the basin. 

 

185.378 m
3
/day of drinking and industrial ground waters were used in 2011, the disposal without 

use was (0.03%). The ground water was used for household/drinking needs (89.2%), industrial 

needs (10.0%), agricultural needs (0.6%) and for bottling and manufacturing of beverages 

(0.2%). 

 

During the period of 2006 - 2011, use of ground water for household and drinking purposes 

dropped to 165,335 m
3
/day (by 35.3%) and for industrial purposes to 18,582 m

3
/day (by 17.4%). 

The use of ground water for agricultural needs rose to 1,046 m
3
/day (by 35.8%) and for bottling 

and manufacturing beverages to 0,415 m
3
/day. Over the period of 2006-2011, the ground water 

disposal without using has enhanced 0,060 m
3
/day (by 82%). 

 

According to the data of regime observations, the hydrodynamic pressure in the water-bearing 

horizons of Eocene and Quaternary deposits is markedly lowered as a result of the exploitation 

of these aquifers. The ground water is discharged to the rivers of Dnieper, Desna and Irpen. 

Under such operation conditions, a greater portion of ground water is discharged within the 

intakes (abstraction). The regime of this aquifer is closely linked to the volume of the water 

intake and the Dnieper river water level. Variations in the water level in the Dnieper reflected in 

the hydrodynamic pressure of groundwater in 3-5 days that points to the close links of surface 

waters and ground waters. 

 

Over the last 30-35 years, mineralization of ground waters within Kiev has increased by 40-50% 

mainly due to sodium sulphates and sodium chlorides and the contents of micro-components 

have grown by 8 to 10 times over that time. There is a threat of deterioration of the chemical 

status of the drinking groundwater in Kiev caused by intensification of natural factors of the 

water composition formation as well as man-made factors. 
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Due to intensive ground water exploitation in Kiev city, a depression cone has developed in the 

aquifer with a radius of 30 km, and groundwater level has declined 40 m in the central part of the 

cone. This groundwater body requires a dedicated groundwater monitoring programme in order 

to detect impact of abstraction on quantitative and chemical status of groundwater body. 

 

Above-mentioned human activities have a local negative impact on quantitative and chemical 

status of groundwater bodies. 

 

The cretaceous GWB near Kiev city requires more careful management. Here, due to intensive 

exploitation, a depression cone has developed in the aquifer with a radius of 30 km, and 

groundwater level has declined 40 m in the central part of the cone. This groundwater body 

requires a dedicated groundwater monitoring programme in order to detect impact of abstraction 

on quantitative and chemical status of groundwater body. 

 

Table 9.  The Upper Dnieper DPSIR principle link s 
 

N Driver forces Pressures State Impacts Responses Indicators 

1. City  / 

settlements 

agglomeratio

n 

Solid waste/ 

landfills, illegal 

dumping  

diffuse sources 

Chemical 

pollution of SW 

and GW  

Reduction of 

status of 

water body, 

biodiversity 

Design of 

monitoring, 

tailor-made 

program of 

measures 

Water quality 

(WQ)chemical 

parameters Heavy 

Metals (HM), 

Waste water 

(including non-

treated) 

discharges from 

point sources 

Chemical  and 

microbiological 

pollution of SW 

and GW  

Worsening of 

the ecological 

and 

hydrobiologi

cal status of 

water bodies 

(reduction of 

BOD, O2, 

nutrients etc.) 

Tailor-made 

program of 

measures 

(building and 

rebuilding 

treatment 

plants)  

WQ up and 

downstream the 

Bortnichi WWTP: 

NO3,  NH4, BOD 

COCod,  

Storm water and 

surface runoff 

(diffuse sources) 

Chemical and 

microbiological 

pollution of SW 

and GW 

Degradation 

of 

ecosystems 

especially a 

small rivers  

Tailor-made 

program of 

measures 

(building and 

rebuilding 

runoff 

treatment 

plants) 

Good status of the 

Kyiv small rivers  

2. Industry  Emission of the 

waste and 

hazardous 

substances (point 

and diffuse 

sources) 

Pollution by 

hazardous /toxic 

substance  

 

Worsening of 

the ecological 

and 

hydrobiologi

cal status of 

water bodies  

Fish killed 

 

Tailor-made 

program of 

measures 

(building and 

rebuilding 

treatment 

plants) 

FWD HS 

parameters 

3. Water 

supply 

Water abstraction GW level has 

declined 

Reduce of the 

GW level and 

water quality  

Tailor-made 

program of 

measures 

Water balance 

measurements, GW 

pressure changes,  

4. Agriculture ( 

poultry 

farming, pig-

breeding) 

Point and non-

point sources of 

pollution, 

discharge of the 

non-treated waste 

water, animal 

wastes disposal 

Pollution of the 

SW and GW 

toxic substances 

and nutrients 

(carbon, 

nitrogen,phospho

rus and 

Water (algal) 

bloom by 

nutrients, 

Worsening of 

the ecological 

and 

hydrobiologi

Design of 

monitoring 

network, 

building of 

water 

treatment 

facilities  

Oxygen, nutrients 

NO3 and NH4 in SW 

and GW 

 

Algal content in  

SW,  bioindicators  
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N Driver forces Pressures State Impacts Responses Indicators 

and application    potassium 

compounds) and 

microbiological 

and 

pharmaceutical 

compounds. 

cal status of 

water bodies 

 

5. Agriculture 

(fertilizers)  

Diffuse source of 

pollution SW and 

GW 

Organic and 

nutrients 

pollution carbon, 

nitrogen,, 

phosphorus and 

potassium 

compounds) and 

often with 

radioactive 

elements 

(contained in 

phosphorus 

mineral 

fertilizers) 

Nitrates 

contaminatio

n of SW and 

GW, 

Surface 

Water bodies 

(algal) 

bloom, 

Overgrown 

water area, 

worsening of 

the ecological 

status SWB 

Design of 

monitoring 

network in 

rural aria 

Nutrients NO3 and 

NH4 in SW and GW 

 

6. Waste water 

treatment 

plants 

Point source of 

pollution 

 

Chemical and 

microbiological 

pollution of SW 

Worsening of 

the ecological 

and 

hydrobiologi

cal status of 

water bodies 

(reduction of 

BOD, O2, 

nutrients etc.) 

Tailor-made 

program of 

measures 

(building and 

rebuilding 

treatment 

plants)  

WQ up and 

downstream the 

Bortnichi WWTP: 

NO3,  NH4, BOD 

COCod,  

7. Not 

canalized 

agglomeratio

ns – not 

treated and 

not collected 

WW  

Non-point 

contamination 

sources  

Nutrients and 

microbiological 

contamination of  

SW and GW 

Worsening of 

the ecological 

and 

hydrobiologi

cal status of 

water bodies 

Tailor-made 

program of 

measures 

(building 

canalized 

agglomeratio

ns) 

Microbiological 

parameters + 

nutrients (NO3 and 

NH4 ) in SW and 

GW 

 

8. Energy 

generation 

Water flow 

regulation 

Hydromorphologi

cal alterations 

River continuity 

interruption 

Disconnection of 

wetland 

Daily fluctuations 

of water in the 

reservoir 

 

Bank 

abrasion, 

Sedimentatio

n of 

reservoirs, 

Solid runoff  

increasing, 

siltation river 

bed, 

shallow water 

increasing  

Tailor-made 

program of 

measures 

Organic matter  - 

TOC, Oxygen, 

deviation of 

temperature up and 

down HPP, 

Increasing the total 

shallow waters areas 

in reservoir, 

Biodiversity 

parameters  

Permanent 

flooding of the 

area which was 

dry land formerly 

(meadows, 

forests, 

farmlands, 

inhabited areas) 

Degradation 

of nearby 

natural 

ecosystem 

Tailor-made 

program of 

measures 

Seasonal and 

monthly water level 

deviations  

Essential changes 

in the water 

regime/ water 

discharges 

Silt content, 

sediment 

yield, thermal 

and ice 

regimes, 

Tailor-made 

program of 

measures 

Rate of 

sedimentations/siltat

ion or suspended 

organic matter 

content  - TOC 
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N Driver forces Pressures State Impacts Responses Indicators 

algea 

blooming, 

reduction of 

ecological 

status of SW 

Underflooding of 

the settlements, 

washout of 

hazardous 

substances 

Changes in 

the quality of 

water, bank 

erosion, 

habitats of 

aquatic 

organisms 

Tailor-made 

program of 

measures 

Rate of bank 

erosion/abrasion 

Fish migration 

ways interruption 

Degradation 

of fish fauna, 

fish killing 

Tailor-made 

program of 

measures 

(building a 

fish gateway)  

Ready built fish 

gateway 

9. Agricultures  

soil-

reclamation 

canals 

Disconnection of 

adjacent 

wetlands/floodpla

ins 

Changing of the 

hydrological 

regime 

Degradation of 

nearby nature 

ecosystems and 

water ecosystems 

Worsening of 

ecological 

status of SW  

Tailor-made 

program of 

measures 

Nutrients (NO3 and 

NH4 ) 

10

. 

Fishing  Overregulated 

water  streams, 

stream interrupted 

dams  

Changing of 

water regime, 

under flooding, 

disturbance of 

hydraulic 

connection with 

GW, 

sedimentation 

Pollutions in 

drain 

channels and 

ponds, algal-

bloom, 

worsening of 

water quality  

 

Tailor-made 

program of 

measures 

Nutrients (NO3 and 

NH4 ) 

 

II. IDENTIFYING SIGNIFICANT PRESSURES  

 

The pollution resulted from discharge of untreated and insufficiently treated wastewaters formed 

in urban areas of the Dnieper basin is one of the principal factors affecting the sanitary and 

hygienic situation in the basin. Also, surface and storm runoffs from the urban areas contribute 

substantially to the pollution of surface waters. Most settlements areas have no connection of 

storm runoff lines to treatment facilities, therefore, the surface and storm runoffs flow to water 

bodies without any treatment. As a result of industrial, household, agricultural, recreation and 

other human activities, a big amount of various not yet identified organic substances flow to and 

are accumulated in surface water bodies. Once accumulated, these organic pollutions cause water 

degradation actually for all physical, chemical, biological and sanitary/hygienic parameters. 

 

1. Point sources of pollution  

The Kievvodokanal Water Utility may be attributed to the key point sources of pollution 

within the Upper Dnieper basin in Ukraine. The Bortnichi WWTP as part of Kievvodokanal 

receives the waste water from Kiev and its 13 satolites-cities: Vyshgorod, Irpen, Vyshneve, 

Bortnichi, Gnedin, Shchaslyve, Chabany, Kotsyubynske, Puchivka, Novosilky, Sophijvka 

and Petropavlivska Borshchagivka, Gatnoe. In addition, the so called secondary water users, 

including industrial enterprises of the above cities, discharge their waste waters which 

usually are not properly treated to the city sewage systems. Additional sampling and an 
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independent analysis of samples within the framework of field studies of the substances 

which are WFD priority substances could provide a true picture of pollutantsô flow 

discharged downstream of Kiev. 

 

2. Diffuse sources of pollution : 

- rain-storm runoffs in Kiev, Vyshgorod and other settlements situated nearby the water 

bodies of the pilot basin as the storm water disposal and treatment systems have been out of 

operation in these cities and the untreated storm runoffs are flowing to the nearest water 

bodies and so polluting them. In wintertime, the storm runoffs have higher levels of 

mineralization due to the washout of the chemicals used for ice control on the roads; 

- effluents from industrial sites are in plenty in Kiev and its outskirts so they pollute the 

neighbouring water bodies (20 small rivers around Kiev) with fuels and lubricants, oil 

products and heavy metals; 

- runoffs from farmlands which carry dissolved mineral fertilizers, chemicals and 

pesticides; 

- effluents from animal farms and poultry farms; 

- effluents from cottage townships, individual tourist complexes, restaurants which are 

growing in number at an incredible rate alongside the Kiev storage reservoir and its take-out 

channels and the Desna river that are not equipped properly with waste water treatment 

systems; 

- atmospheric emissions from CHPPs and vehicles that could surely be attributed to 

diffuse pollution sources due to unbelievably high concentrations of suspended matter 

(dust), sulphur oxide (SO2), carbon dioxide (CO2), nitrogen oxide (NO2), phenol and 

formaldehyde that are 1.2 to 3.5 MAC in the outdoor air in Kiev.  

 
3. Morphological alterations to water bodies 
 
Ipoundment / reservoir effect. Kiev and Kanev reservoirs have a crucial impact on the Dnieper 

hydrological regime and morphological alterations in the pilot basin. The impacts are as follows:  

essential alterations in the water regime, particularly, water discharges, silt content, 

sediment yield, thermal and ice regimes; 

alterations of water quality, river-bank erosion, habitats of aquatic organisms.  
 
Hydropeaking causes the water level fluctuations upstream and downstream the dams and 

permanent flooding of the area which was dry land formerly (meadows, forests, farmlands, 

settlements); 
 

River and habitat continuity interruption and disconnection of adjacent 

wetlands/floodplains 

 

Upper Dnieper basin has distinctive peculiarity - the river runoff is strongly regulated. There are 

a lot of channels, drainage systems, bungs, pumping facilities. Nature condition in water 

ecosystems is disturbed. 

 

In drained areas due to the poor state of the networks the processes of secondary waterlogging 

and soil acidification have been developed. 
 
The results of the annual monitoring of the water quality in the region show that in almost all 
water bodies the established maximum allowable concentrations for certain parameters (total 
iron, phosphate ions, manganese, and sometimes BOD5, ammonium and nitrite ions) for the 
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fishing ponds are not meet. 
 
 

4. Water abstraction 
 
These factors have no tangible effect on the Dnieperôs water balance. 
 
Due to intensive groundwater exploitation in Kiev city, a depression cone has developed in the 
aquifer with a radius of 30 km, and groundwater level has declined 40 m in the central part of 
the cone. 
 

 

 


