human
dynamics

public vector contulting

Environmental Protection of International River Basins Project

This project is funded by Contract No 2011/279666 A project implemented by a Consortium
TheEuropean Union led by Hulla & Co. Human Dynamics KG

DEVELOPMENT OF DRAFT RIVER BASIN
MANAGEMENT PLAN
FOR SELECTED PILOT BASIN IN
UKRAINE -
THE UPPER DNIEPER BASIN

A Pressurelmpact Analysis/Risk Assessment

according to the EU WFD
DRAFT

Prepared by UNBMNMGO “ MAMA

May 2014



Pressure/Impact Analysis in the EPIRB Project Pilot of Upper Dnieper Basin (Ukraine)

TABLE OF CONTENTS

INTRODUCTION. .. .uuitiiiiiiiiiiiiiiiee ettt et it e e e e e e e e e e e s st e e e e e e e e e e e e e s s s s s s sasnnne e e s s s s s e nnnnes 3
Methodology of Pressures/Impacts ldentification...........cccoviiiiieeeiiiiiiieee e 3
[. IDENTIFICATION DRIVING FORCES AND PRESSURES.........cccccccvviiiiiiiieeeccce, 3
I.I. SignificantFactorDriver ForcesldentifiCation................cviiiiiiiieemiiieeeeeeee e 6
1.2. PoINtSOUrceS OPOIULION.........uuiiiiiiiiiiiiiiiii ettt e e e e e ines 8
1.3. DiffuseSources OPOIULION ...........uueiiiiie e 13
1.4.1dentification of Hydromorphological Alterations to Water Bodies............cccc........ 16
1.4.1.Impoundment / resServoir €ffECL.........ooooii oo 16
3 Yo [ o] == o PP 16
1.4.3. River and habitat continuity interruption and disconnection of adjacent
Wetlands/floodPIaINS..........cieii e - 19

1.5. Identification of Water Abstraction for Urban, Industrial, Agricultural and Other Uses,
Including Seasonal Variations and Total Annual Demand, and of Loss of Water in

DISIHDULION SYSTEMIS ..o eeeee e e 21
[I. IDENTIFYING SIGNIFICANT PRESSURES.........ccuttiiiiiiiiiiiieesiiiieiieeeececee e 25



Pressure/Impact Analysis in the EPIRB Project Pilot of Upper Dnieper Basin (Ukraine)

INTRODUCTION

Methodology of Pressuredimpacts Identification

The overall aim of the Pressure and Impact analyisisa prerequisite for the
identification/estimation of surface water bodibkat areat risk, possibly at risk or not at risk of
failing the WFD environmental objectives. Water bodies have been cldgsdssibly 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. Thanes the approach followed an interim procedure

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

The DPSIR (driverspressurestateimpactresponse) methodology of environmental assessment
reports (used byeurostat and European Environmental Agenegs usedor Identification of
Pressures and Impacts, as well as water bodies ahribk pilot river basinThe Pressure and
Impact Identificationvascarried outaccording to th&U WFD CIS Guidance DocumentNo.2
Identification of Water Bodies, No.4ldentification and Designation of Heavily Modified and
Artificial Water Bodies, and No.3: Analysis of Pressures and Impacts

Identifying driving forces and pressurédere gathered and checkedafgnformation and data

on impacts on the surface and groundwater bodies relating to anthropogenic pressure
(hydromorphological alterations, abstraction, artificial recharge, point/diffuse sourcéigoollu
from agriculture water supply, industry, solidaste, wastewater, energy generation, pollution by
hazardous substance etc.) at the water body level, including:

- ldentification of significant point and newoint sources of pollution for pilot basin of the
Upper Dnieper River basin.

- ldentification ofsignificant hydromorphological alterations;

- ldentification 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$n the proces®f characterization, the description of human
activities in the basin becantlee basis for the evaluation of their impact on surface waters. The
EU WFD Common | mplementation Strategy gui
pressure that on its ownt im combination with other pressures, may lead to a failure to achieve
the specified objectivedo for one or more Ww
impact the surface water ecosystems and the quality and quantity of groundwater bodies. £
stressor can impact the water quality (e.g.: discharge of pollutants), the water quantity (e.g.
water abstraction) or the morphology (e.dhamrnelization of a river). All stressors on surface
water ecosystems will impact the species composition anfutiation of the ecosystem. The

size of the stress is quantified duringth WF D compl i ant mo nto theofive n g
WED ecological quality status classes: High, Good, Moderate, Poor and Bad.

|. IDENTIFICATION DRIVING FORCES AND PRESSURES

In the preseniday wateruse conditionsin the basinof interest the basicsourcesof pollution of
waterbodiesareboth point sources and diffuse sources of pollutants in the water catchment area
Basic processes which form the chemical composition ofralatvaters take place in the water
catchment areasBut if the waste dischargesfrom utilities and farms yield to regulation, the
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snowmelt and shower runoffs from the urban areas, production sites, anébiesteng farms
could be controlled only i€Ehanneled and treated, that is the rare.CEseuseof raw materialsin
theindustryandchemicalsn agriculture roadconstructionextraction of minerals, recreatiérall
these activities are poorly controllable sources of pollution of adjacenbties| ecosystems,
watercourses and water bodies

According to thepreliminary SW delineatiormade by experts dPIRB Projecbased on JFS
2013 (SW Delineation UA Dnieper Report 2013)18 mergedwater bodies (or 26%) of 73
delineated//Bs are identified as SWBat risk due to water quality probleriBable 1 Picture
1). TheWBR includethe following

1. The Dnieper River section from the confluence with the Sozh River to the Metro Bridge
in Kiev City (UA01/08UAQ1/16) is significantly affected by the flow regulations of
Kiev HPP and polluted water of Chernolzgine.

2.The Pripyat River sections within the pilot basin (UA0111/040111/03) are
significantly affected by pollutions from the Chernobghe

3. The Uzh River sections within the pilot basin (UA011101/04011101/03)) are
significantly affected by pollutions from the Chernobghe.

4. The ChanneB section within the pilot basin (UA01110101) is significantly affected by

pollutions from the Chewobyl zone.

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

significantly affected by pollutions from the Chernobghe.

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

drainage/irrigabn 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 Rivesections (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 Rivesection (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 (URIB10/02) 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 Pogrebskaystaruha River (UA011317) is significantly affected by the urban waste
water and the industrial pollution.

Tablel Water bodies at risk in the Dnieper pi

Risk factors
River Basin HMWB Water flow Water Water Number of Length,
regulations abstraction for|  quality Group WB km
irrigation problems:
point
pollution
Dnieper 1 1 2 122
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Risk factors

River Basin HMWB Water flow, Water Water Number of Length,

regulationg abstraction for quality Group WB km
irrigation problems:
point
pollution

Pripyat 1 1 20.9
Uzh 1 1 14.9
Channel3 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 staruh 1 1 11.8
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Picture 1. Heavily modified and artificial water bodies in the Dnieper pilot basin of
Ukraine

l.I'. Significant Factor/Driver Forcesldentification

In Ukraine, thepilot areaof the Dnieper basin is situated in northern Ukrand bound by the
Ukrainian state border and Kanev HPP (Figure 1.1.). Its catchment area is approximately 20 00!
km? This section of the Upper Dnieper basin has distincthagacteristicsl) the river runoff is
overregulated; 2) a rather large volumerioer runoff is formed in this part of the catchment
areal due to inflow of Pripyat and Desna rivers; 3) fhiot basin is located at close proximity

of the 1986 Chernobyl disastaone; 4)the largest city in the Dnieper basin is located here
Kiev, the capital of Ukraingb) intensiveagglomeratioradds muclpressurdo the high negative
anthropogenic impact6) largescale land drainagevorks 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 Kigv2012 In reality, Kiev inhabit
much morepossibly 3,54 million people. The estimated population growth rate of Kiev is
100007 15 000 people per year.

Based ornthe data from the National Statistical CommitteeUkraing the population of Kiev
Region is 1,72 million (excluding Kiev). In recent years it has remainétestatural decrease
in population has compensated by migration from other regior201d, 20 000 people were
born, 26 800 died, 33 600 people were newcomers, and 26 100 pagplEmigratedirom the
region.

The population distribution in Kiev Region is naniform: mostly, people concentrate near
Kiev, in the towns of Vyshgorod, Bromg 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 heredi$ p/knf (16-20 times lower than the
country average (798 p/knf). About 30 000 people live in Ivankov District which is the largest
district (3 616 k) in Kiev Region. Here too the density of populatiorBip/knt that is 10

times lower than the average for Ukraine.

Chernigov Region is located on the leéink of the Dnieper and relates to the Desna Rigein

the largest left tributarpf the Dnieper Thenumber of populationinthee gi ondés icent
Chernigovi is around 296 00OGnhabitants The Chernigov Region includes Kozelesstrict

with population of 49 0OGnhabitants Repkino Districti 29 000, and Chernigov Distri¢t53
000inhabitants

After WWII, rapid industrialization took place Ukraine which resulted irfast urbanisation.
The development of largecale industal economyrequired the construction of major water
storage reservoirs and hydropower pla@snsequently, construction of tkéev HPP and Kiev
Reservoir ha causedfundamental impact othe Dnieper River, particularly, on the Dnieper
water regime in th area of Kiev.
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Population growth in Kievis imposedthe construction of new sevege and wastevater
treatment facilities. The Bortnichi Aeration Stationyastevater treatment plarit’VWTP), was
constructed in 1965. Overall, location of MABNVTP at the soutkeastern outskirts of Kiev may
be considereas effective All wastewateiof Kiev is transported to the Bortnichi WWTRhe
main volume of wastewater comes from the right part of the city through presiactocslaid
on the bed of the Dnper near Lybed River estuary. Treatedstavater is discharged through a
drainageoutletchamd into the Dnieper.

The Chernobyl NPP disaster of 26 April 1986 affected the areas of Kiev Regiod tdotes
NPP and the southern areas of Gomel and Mogiégions. In 1986access tothe most
radioactivdy contaminatechreawas barred anddeclaredas the Eclusion Zone. For the date
area of the Exclusion Zone2644 kn?.

The following enterprisesare located incity Vyshgorod inthe northernpart of Kiev Region:
Ukrhydroenergo PJSC, Plastic Karta OJSC, -Bak Ukraine, Complex Agromars
UkrhydroenergoAll of them are the biggest leading companies kndihe Plastic Karta ighe
largest enterprisprodudng plastic carden Ukraine;CanPak Ukraine ighe biggest producer of
aluminum cansin the countryand 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 particulaature of the agricultural production is an essential
modification of the sectored structure: increased crop farming versus decreased animal farming
All these tendencies ammmon forthe territory concerned, however, the agriculture in Kiev
Region has geciics. There is a great contrast between the northern areas of the,region
contaminatedhfter theChernobyl NPP accidgnand the rest of the territonAnotherspecific of

t he regi onds subgbamgricultutewhich isipresentet Bgrms specialized on
vegetablegrowing (including that on closed ground) and poultry breeding.

Amelioration of lands andirst of all drainageplaysimportantrole in an increase of productivity

of agricultural crops and improvements in the social conditions. A variety of drainage systems,
including rather large and wedthown ones, have bedmnilt in 19631980 inKiev Region.The

most noticeableraong then are the Irpen and Trubezh systems.

The Irpen drainage/watering system is the first bidirectional system in Ukiidirelesignarea

is 7500 ha 10 checksluiceshavebeenbuilt on the river to regulate water leveldn addition,
Lesnoye and Korninsk servoirs werduilt in theupper part of theiver to use in dry yearsThe
Trubezh drainage/watering system is located in Kiev Region and, partly, in Chernigov.Region
The system was built ih962 it occupies area &7 600 ha To keep the optimal levelf wetting

the meliorated soilfour pumpingstationswereput in operatiorio feedwaterin anfiantistreand
manner on the OstdRiver andtransport itinto the TrubeziRiver. The Trubezh itself has 19
check sluices which can keep required level of water

1.2 Point Sources ofPollution

The Wastewatetreatmentplants (WWTP) of all settlementsare point source of water bodies
pollution in thisarea In the current economic situation, all these structures are ineffielaaé

been onstructed 50 60 years ago they were not designedake outmodernpollutants Besides
it t he tashniCaPexipment is out of daded its lifetime has beesxhaustedong time

ago.
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It should be noted that most of all industrial enterprises inb#@n districtare secalled
"secondary” water users, as their wastewaters are transgortéckatmentto the municipal
treatment facilities.

The wastewater disposal hag effecton the Dnieper watebalance(quantity) but it affectsthe
Dnieperwater qualitydue tolow-treated wastewater discharged to the river. ddrecentratioa
of pollutants in wastewatelischargs arehigher (sometimem 10 timeg than in the river.

In recent years (20083011) the annualdry residueincomeinto Kiev reservoirwas 26 000 to

30000tonsand 110000 to 113000 tons in Kanev reservoibtill substantiatlifference exists in
incomes ofammonium nitrogem the Kyiv and Kanev reservoighich are400 and2 300 tons,
respectively This differenceis due to the fact thatkiev WWTP wastavater discharged into
Kanev reservoir(Tables2 - 4).

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

pollution 2000 2007 2008 2009 2010 2011
Dry residuethousand 47.02 3256 30.98 28.39 26.39 26.82
Total BOD, thousand 1.6 151 1.643 1.284 1.132 1.396
Oil products, t 22.3 1181 11.83 7.792 6.958 6.12
NH,+, thousandt 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 irJkraine in the Kanev Reservoir

pollution 2000 2007 2008 2009 2010 2011
Dry residuethousand 139.5 115.3 112.1 119.1 102.8 117

Total BOD, thousand 7.834 3.764 3.615 4583 3.346 4.261
Oil products, t 14.56 17 16.73 16.16 1318 1553
NH4+, thousand 1.724 2.301 2.671 2.264 2172 2.426
Phenols, t T 0.01 0.01 0.009 0.009 0.009

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

pollution 2000 2007 2008 2009 2010 2011
Dry residuethousand 86.89 72.49 68.37 66.38 66.38 81.53
Total BOD, thousand 4546 2.648 2.469 2.362 2.362 3.228
Oil products, t 5.705 14.13 1421 9.35 9.35 12.9
NH,4+, thousandt 1.007 1.831 2.122 1.932 1.932 2.2

The datapresented in the Tables are calculated based on repddmg 2-TP (water
management)The results analysishows thasince 2000the income ofsomepollutantsfrom
point sourceso Kyiv Reservoirhas decreaseslibstantiallyespecially phenols il productsand
ammonium nitrogenwhat has to reflect on improvementtbé& Dnieper waterquality.

Ki evds wastewat er i sontohthe Kame reservaroruthecthes haodf
the BortnichiWWTP is the mairpointsource of pollutants in Kiev.

Bortnich aeration station of the Private JSC "AK Kievvodokanial the only wastewater
treatment facility for Kyiv andagglomeratiorsatellites of Kiev region Vyshgorod Irpen,
Vyshneve Bortnchi, Gnedin, Shchaslyve Chabany, Kotsyubynske, Puahivka, Novosilky,



Pressure/Impact Analysis in the EPIRB Project Pilot of Upper Dnieper Basin (Ukraine)

Sophjvka and PetpavlivskaBorshchagvka, GatnoeThecommunal and industrial wastewaters
are treated at the Bortnichi WWTP.

The Bortnychi WWTP is an engineeringnterprisedesigned for full biological wastewater
treatment with capacity of 1.8 millionper day (design capacity of each of the three urfie
thousand rhper day). Today the actual volume of the wastewaters for treatraieg from 700
thousand to 1 million fhper day.

The Bortnichi WWTP has the classic scheme of treatment, including mechanaegnical
grates, sand traps, primarmglarifiers) and biological treatment (aerotanks and secondary
clarifiers). This technology is used in all units of treatment facilities

In recent years, the dischargdesm the Bortnichi WWTP havealecreased from68.7 million nt
in 2000to 291.6 million m* in 2012.

Some small amount of waste wateas treated and dischargédm other enterprises in Kiev
(Darnitsa CHPP, CHRR), however, their volumesf wastewateare not comparable with those
of the BortnichiWWTP.

In Kiev Region the city BrovaryWater Utility discharges treated wastewater itite Krasilovka
river andthe Cardboard anéPaper factoryn Kiev has own WWTP

Since 2000yaste watedischarges in Kiehave dropped by more tharbtimes. Generally, this
decreasés due to dower wate extraction by the Kiev Vodokanal that also was aldghtimes
less. Since 1990 the water extraction and water disposal kakeadedoughly two times.

The role of the BortnichWWTP does not determine by the big volumithe discharge, it is
link with their quality which ismuch lower than the Dnieper watguality. For instance, the
contents ohutrientsin water ofoutletcannelof Bortnichi WWTPare10 timeshigher than in the
DnieperRiver. At the same time, the ntent of dissolved oygen is twice less (Tabg.

Table 5. Average Water Qualitparameterpased orbnieper BUVR Data

River- Perio | Colo Dry Dissolve | MODs | NH, | NO; | Phosph | COD Fe Mn oIl

section d r residu | d oxygen ates product
e s

Dniepefi 1999

Kamenka 2012 | 544 281 9.3 2.2 0.54 | 0.98 0.33 288 0.36 | 0.054 0.01

Kiev

reservi Ko- | 2006

zarovichi 2012 | 768 276 9.5 18 | 050 2.04 0.26 33.1 | 0.26 | 0.073 0.02

Desna

water 1992

intake 2012 | 93.6 260 8.4 15 | 051 | 247 0.22 317 0.36 | 0.044 0.05

station

Dnieper 2008
500 m up 2012
stream of
Bortnichi 58.6 259 8.1 17 |]061| 4.21 0.61 32.2 | 0.21 | 0.039 0.03
WWTP

Dnieper 50C
m down 2008
stream of 2012
Bortnichi 57.6 270 7.7 3.2 1.32| 4.99 0.93 39.9 | 0.30 | 0.053 0.03
WWTP

Pripyai 1993
Chernobyl | 2012 | 1544 279 8.2 37 |061| 201 0.18 422 | 096 | 0.054 0.03
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River- Perio | Colo Dry Dissolve | MODs | NH, | NO3 | Phosph | COD Fe Mn Qil

section d r residu | d oxygen ates product
e S

Teterev 2006

Ivankov 2012 | 603 305 9.8 4.3 150 | 2.26 0.77 434 | 0.63 | 0.071 0.04

Irperi Ko- 2006

zarovichi 2012 | 731 407 8.3 5.7 139 | 4.17 0.93 50.6 0.76 | 0.122 0.03

Desné 1992

Kiev water | 2012 | 674 294 8.8 39 040 | 244 0.37 232 0.47 | 0.031 0.02

intake

Bortnichi 2008

WWTP 2012
outlet 27.6
channel 50.5 478 4.4 8.0 11.0 1 4,52 85.3 0.23 | 0.070 0.10

The input of wastewater fronthe Bortnichi WWTPresults in a noticeablgecrease iguality of
the Dnieper water downstream of the discharge than upstiespacially itrefers to ammonia
nitrogen, BOD and other parameters associ at

A nextissueof interestis the changen the Dnieperwaterquality with time This may be judged
aboutbasdonDni eper BUVROS -tdran pesiod ofd0@3r2012. he | ong
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Picture3.Changes i n COD (0O), Phosphate Conc
Nitrates in Desna Water Intake Station Section (1) and 500 m DownstreaontioicBi WWTP
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The data given in Fig show that the quality of water downstreamVW¥WTP is not onlyof
worse than in the section of Desna Water Intake Station but it also teddsréase further in
quality.
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The main problem of the WWTP is that the existing scheme of wastewater treatohshidge
processing was developed and designed in the 1950's and 1960's, and since that time r
significant change were made. However, there were dramatic changes in the quality and
composition of the wastewater comitggtreatment and, consequently, qtyabf the sludge that
formed during the treatment. The norms designed in 1960's were not applicable to take out th
individual compounds.

Biological treatmentnits were designed tmeetonly three parameters in treated watéoday
the quality of treatd wastewater is controlldaly 16 indicators.

The working timeline of the main facilities and equipment reaches-80 years. There is a
permanent destruction of concrete and metalstructionf technological facilities, because of
the large depreciatioof failure of the main pump and blower equipment from corrosion
processes break down technological pipelifeslaytaskis to do atotal reconstruction of the
WWTP.

Theenterprisedisted in Tableb. create threat®r bothsurface waters angroundwater

P
OCHOBHbIE DYark 3arpAsHEeHNA 2
noA3EemHbl X B0 TeppuTopum BacceiHa %
BepxHero Ouenpa (Ykpauna) %X

<

Macwrat 1:1 000 000

Picture 4. Main Sources of Ground Water Pollutidh2,3 point of pollution are describing
below in table 6.

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

Ground | River Pollution Pollution Pollution | Type of | Geological Characteristics of
Water Sources am Source Origin Pollution Index of Pollution Sources
Basin Location Polluted Area, Main

Water- km? | Pollutants and
Bearing Their
Horizon Quantitative
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Composition,
mg/dm®.
Tot.Hardness,
mg.eqg/dn?
Mineralization,
g/dm?
Dry Residue,
g/dm®
Dnieper | Dnieper| Chernobyl, Chernobylservice| Man- Chemical Q.PG2 0.096| Total iron0.09-
Donets Ivankov District | State Enterprise; | Induced Quaternary, 3.75
artesian Solid Waste Eocene
basin Treatment Area
Dnieper | Dnieper| Kiev, CHPR6. Man- Chemical Q 0.58 | Dry residuen.4
Donets Desnyansky Kievenergo Induced Quaternary | 0.66
artesian District, 1 2 sludge
basin Pukhovskaya St/ collectors
Dnieper | Dnieper| Kiev, Darnitsky | CHPR5. Marr Chemical Q 0.24 | Chlorides
Donets District, 4 Kievenergo, Induced Quaternary| 0.9 | 2690-517.0
artesian Promyshlennaya chemical shop,
basin St. limestone and
vanadium sludge
collectors

1.3. DiffuseSources ofPollution

The impact of agriculturéen the pilot basinconsists inthe polluton loadsto water as part of
water washed off the farmlands and anirmméeding areas. These pollution sources are
attributed to diffuse sources. Unfortunately, there is no methodology which is officially approved
in Ukraine for assessing palion of water bodies from theot pointsources. In this connection,

the impactis assessethased ondata aboutamount of fertilizers and pesticidegpplied and
number oflivestock.

In recent years, the areas of farmlands includireple landgend todecrease However, the
farms continue to apply mineral and organic fertilizers, like before, for groagngultural

crops that ardy itself a potential source of pollution of the neighbouring water bodies. Of the
total amount of the fertilizers applied tbe soil, only 5 to 10% are absorbed by plants. The
remaining 9895% are washed off by rains and redltsnowand finally accumulatinginto the

rivers, lakes and ground watersdeatea possible impact®n ecosystems. As a result, today
environment and dod are nearly allpolluted with nitrogen, phosphorus and potassium
compounds and often with radioactive elements (contained in phosphorus mineral fertilizers),
sometimes with heavy metals, such as copper and exoeeded MACs of these metals have
been found in 5% of the agricultural products in Ukrasred remains of specific herbicidés
simazine, atrazine, etc.

One of the diffuse sources of nutrierasd 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 diffuseessoupollution is
comparable to pressuraused by of point sourceShe gimary pressure from agriculture on
water resources of the Upper Dnieper basin isldhds of organic and nutrienpollutantsof
wastevaterdischarged and washed éfrmlands ad breeding farms.

Large animabreedingfarmsfor 30 000- 100 000 animals witlig areas andaly production

of 2000 3000 t of excrememtcreate the high pressumn environment, includingwater
resourcesDespite the significantbtal decline inlivestockin the pilot area during last 20 years

(for example,the cattle breadingdecreased 8 times in the KidRegion and 5.8 times in
Chernigv Region duringperiod 1990- 2012 (Table 7), in 2012 the State SES has reported
about the local nitrates, amonium and microbiological contamination of weli® rural
settlements located in the zones of influence of the large pig and cattle breeding farms in
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Chernigov and Kyiv Region®©n theother hangdsmall individual farms couldbe seen aswide
scaledefuseorganic and nutrients pollutiosourcesn Dnieper basin due talack of the good
practices banimal wastes disposal and utilization.

For the same period, regiavide, poultry production has increased over 5 timassome
districtspoultry productionincreased almost in 10 times

Table 7. The livestock of cattle, pigs, sheep, goats, chicke(is 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 | 1427 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

Cattlelivestock 1434,2 | 1037,5 | 504,4 | 345,1 | 257,5 |242,8 |238,8 | 246,6

COWs 455,5 | 4054 |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 fAAgricul tu

The biggespoultry farmfiAgromar® in Vyshgorod Kyiv Regionis 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 Gavrilawkllage (Vyshgorod District, Kiev Region). Around

Gavrilovka Complex, the level of microorganisms exceeds the norm 21 000 times, the level of E.
Colii 48 000 times, and the level of enterococicds2 times.Therunoff from the areas of

poultry farms especially fromsmall and individual farmand the waste atage places usually

are a sources a@fiffuse nutrients pollution of the local water resources, including drinking water
sources in rural areas, due to a lack of good practices on wastes disgasahagement

One of the factors affecting albmponentof natural environment isolid wasteproduction

and storageAccording to the Ministry of Ecology and Natural Resources, dliBtons in 2010

and 708300 tons of wastes in 2011 were produceHigv. The main landfill sitdor household

waste from Kiev and the Kiev Req is currently landfill siteNo 5 located near the village of
Podgortsy, Obukhov District, Kiev Regiomhe general problems of solid wastes management
are a ack of effective newiechnologies for wastedilization, infiltration of landfills andlack of

space for landfills, illegal dumping practices, exponential growth in consumer waste generation
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(especially plastic packaging and glass)mmon practiceto mix industrial and howehold
wastes, lack of wastes separating anckcycling facilities cause major pressure on water
resources. According to the Ukrainian State Sanitary Inspectora@Q®bof all landfill sites in
Ukraine fail to meet even the most basic environmental safahdards. The inspectorate says
that 28% landfill sitesare potentially dangerous in terms of water table pollution and 23% ru
the risk of polluting water reservoirs.

One of the substantial noipoint sources of nutrients and microbiological pollution is the
agglomerationsvithout sewerand WWTPs The level ofsewerage collection systenms small
towns and in rural areas in the Kyiv and Chernigiv Regisriow (Table7.). In the settlements
without sewer or partly canalized the wastewatans collected indecentralizedsanitation
systems septic tanks or pit latrinesTaking into account the common situation with lack of
access to improved sanitatisybstantial parof the total wastewater every yeardischarged

n

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

about this large component wfitreatedvastewateron.

Table 7. The level ofcommunal canalization in the city of Kyiv, Kyiv and Chernigiv Regionsin
2011 (source: National Report on Drinking water quality and Water Supply in 2011)

% of settlements with sewer / canalizati| % of populationusingsewer
Average | urban | townships| Rural Average | urban | townships| Rural
in in region
region
City Kyiv 97.2
Kyiv Region 100 96.5 16 76.8 100 53.5
Chernigiv Region | 2.8 93.8 |49.2 334 53 0.7

In addition the city ofKyiv andKyiv Region havéargerecreatiorzones and fagjrowing
suburbsindividualtourist complexesseasonahousesand gardener cooperativéscatedat the
adjacentareas anthanks ofthe Dnieper and small river©ne of the keproblemsof such areas
is a lack of access to improve sanitation. As a result every ye8tateeSE Seports aboutpoor
water quality o the city beaches and in recreation zopesticularly related tthe microbio-
logical parameters dfathingwaterin rivers.In 2013 abou£6.4% of bathingwater samples
taken in Dnieper river of Kyiv area did not meet sit@ndard on microbiological pollution.

In addition surface and storwaterrunoffs from urban areas contribute much to the pollution of
surface watersn the pilot basin Usually urban areas have no storm wateinage system
connected to wastewater treatment facilittaghe city of Kyiv the stormwatess are collected in
the separate canalizatioretwork of abou2700 knt of collectors and channels. Most of all
small Kyiv rivers (more than 20 small rivers) are fully caredizandnow are part othe city
storm waterdrainage systenCurrently here is no storm water treatment facilities in the. city
Therefore, surface armstormrunoffs flow to water bodies without any treatmdnt.the same
time water of these runoffs angghly polluted by oil products, heavy metals, salts. Only in Kyiv
during winter time to control theeon t he roads the communal
annually use about 3%0 thousand t of technical salt and-2® thousand t of sarshlt mixture
with 8-10% of salt contenbut there is no data on pressures caused by such pallution
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1.4. Identification of Hydromorphological Alterations to Water Bodies
1.4.1.Impoundment / reservoir effect

Hydropowergenerationin 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 PSPR the first plant of this type in the former USSRis located on the right bank of the
Dnieper 3 km north of the hydropower plafihe PSPP accumulate/ater during night hours in

a specially built eservoir on the high banKhe water so accumulated is discharged downward
during peak hours to genergbewer. The difference in water levels of the upper and lower
(Kiev) storage reservoirs is roughly 70 m

Kiev and Kanevreservois havea crucial impacton the Dnieperwaterregimein the region of
interest The impacts are as follows
- rise of waterlevel in the riverand permanenflooding of the area which was dry land
formerly (meadows, forests, farmlands, inhabited areas)
- essentialchangesin the water regime particularly water discharges silt content,
sediment yield, thermal and ice regimes
- changes in the quality of wateriver-bank erosion,changes inhabitats of aquatic
organisms

1.4.2.Hydropeaking

It should be noted that the reduction in seasonal vietel variations is accompanied by the rise

of diurnal variations. The HPP opermtiin he peak regime leads tao periods b water level

rise For i nstance, the daily amplitude in K
decreasing gradually downstream

Theriver flow regulationhad an essentiaimpacton downstreanwater discharge as wellhis

impact affected the annual flow and, to agreater extent, intrannual flow distribution
Maximum discharges haveedreased substantiallyas it was one of theras of constructiorthe
reservois. In the Kiev HPP section, the highest recorded discharge is 10760whichis 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. taghisthe water
discharge through the waterworks section corresponds to the seepage flow. For example, tr
minimum discharge is 12.0%s at Kiev HPP and 3.0%s at Kanev HPP

Apart from the impacts on water levels and dischartee specific HPPs subsantially affect
other elements of the water regime.

Kiev storage reservoir catches actually allsedimentsvhich have formerly been carried by the
river. This resulted in thailtation of Kiev reservoir and a&ubstantialreduction (byseveral
timeg in thesedimentunoff 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 HHRhe 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/thidaygueriod of July.

An average of the maximum water temperatures in Kiev and Kanev resesvdf 26 %4 and

the maximum recorded temperature isi 29 %. The highest water tempeuna¢ in Kiev
(28.6%) was recorded 089 July 2010. lhasto be noted that water temperatures are measured
at 800 and 2600. It pointsto 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 riverflow regulation conditions. Indeed, the slower flow velocity in the reservoir
contributes to the thickness of ice cover which is thicker thahenver itself. According to the
Central Geophysical Observatory, a maximum thickness of ice in Kiev and Kanev reservoir
reaches 50 to 60 cm. At the same time, ice does not build up in the Kiedd#®RBtream and

on the adjacent sectidsecause of dis@argng of near bottom layer water and strong mixing
accompanied byvater level fluctuationWhen 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 mu
thicker andstayslonger in the southern outskirts of the city than in the nortbarin

The riverflow regulationhas a substantial effect on the water quality, todoothreservoirs 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. Ir
particular, this pertains to the variations in mineralization and concentrations of principle ions.
Besides, there are observations pointing to a little highecesuration of salts due to additional
evaporation.

The Dnieperriver flow regulationhasnot only affectedthe Dnieper itself but its tributaries as
well. For instance the rise of waterlevel in the Dnieperthat is resultanfrom the Kiev storage
resevoir led to the flooding of the Pripyat and Teterev estuary sectioios 5). The Irpen
estuary section experienced some special efiectrder for it together with surrounding villages
not to be flooded, a dam was built where Irpen falls into theweseThis, in turn, aroused a
need to pump the Irpen flow over by using the ad hoc pumping steitim 8 pumpsinstalled
the stationcapacity is60.4m°/s. An average volume of water pumped over the perio2005
2009is 347 million m°.
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Picture 5. Scheme of Kiev reservoir

More largescale measures have been taken near Kanev storage redeeveirsix protected
areas are operated with five pumping statidriee biggest pumping station is on Trubeiter
that is90.4 m*/s in capacityA total average annual volume of water pumped @@€5 2009is
778million m°.

Reduced flowage and vast shoals formed in the Dniegsarvoirsieads toeutrophication and
the strengtheningts adverse impacts on water quality in the Dniepeer basin. Most
obviously, the pollution is manifested by frequent algabmingresulted from a greahcome

of nutrients(nitrogen and phosphoruist of all) to the Dnieper river and reservoirs. The shoals
in the Kiev reservoir are 34% of the toéaea.

The highest rates of formation of new hydromorphic landscapes as new deltas are observed in the
Kiev reservoir, where solid runoff of the Dnieper River and the Pripyat river is accumulated. The
total area of the new landscapes in the Pripyat-Dnieper delta is about 17,000 ha with annual

increasing of the hydromorphic landscapes area is 0.8 -1.2 thousand hectares. In the Kanev
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Reservoir Wetlands area reached 3,000 hectare but here the situation is complicated by massive
hydraulic filling of new artificial land for cottage and seasonal buildings construction.

The new landscapes formations and increasing the shallow water and overgrown water areas and
siltation of river bed have negative impacts as following: eutrophication and degradation of
organic matter of the macrophytes and algae blooming, decreasing of water quality, worsening
the fish breeding conditions, activation of regressive erosion of water way upstream the reservoir,
costal abrasion and under flooding of the adjoining lands.

1.4.3.River and habitat continuity interruption and disconnection of adjacent
wetlands/floodplains

The maindriver of significant hydromorphology alteration in Upper Dniepgliot basin is
agricultures soiteclamation canals. As a resuitressure which is called6 idconnection of
adjacent wetlands/flootgins and banging of the hydrological regideThere are several
impacts in responseo this pressuresuch asdegradation of nearby nature ecosystems and water
ecosystems, arsening of ecological state$ SW, rutrients(NO3 and NH4) pollutions.

A part of thebasin of theDesna River (left tributary of the Dnieper which provides one fifth of
the Dnieper river flav and plays important role forovideand develop the productive potential
of the Upper Dnieper and to filhiKanev Reservoir) is located in the Chernihiv regidhis
region is on seventh place in Ukraine by the number of melioratedslafidere were304
melioration systembuilt in this region, including03 drainageystemsand1l irrigation system.

In total there ar@0030 haof meliorated lands, including00 ha irrigated lands an209 800 ha
drained landsThe drained lands includands with a closg drainage about 167400 hectares and
with two-way regulationi 240 900 ha. As of 01.01.2014, from 299.8 thousand hectdres
drained land 102.3 ha (34%) is used for arable land, 92.3 ha {3i@6hay, 71.3 hectares (24
%) 1 for pasture and the resf 33.9 ha (11%) for other purposes. Proportion of thends
served byameliorativesystemsn the total arable larsdof the Regioms 14.5%

To ensurethe operation opublic drainage systems and units of engineering infrastructure in
accordance with thé'Statute of Operational Service on management of the engineering
infrastructureof the melioration system and its unithich are statewned" in theRegion the
operational servicevas establishedt includes 7 interdistrict departments of water managem

and controk 17 operational stationsrhese intedistrict departments have in operation open
channels 3918.3 km, including water receiving reservoirs regulaté®le.6 km hydro technical
constructions 2545 units, including sluicegulators 1715 units.

This technologicallyintegrated engineering infrastructure of intistrict network provides the
timely removal of excessiveand flood waters, regulation of water regin@ undertake
agriculturalworks and to prevent flooding ahe settlementadjaceit to the meliorated lands
(Table 8.).

As a result of the agricultursector reforms during last decadethe drainageengineering
infrastructureof collective farms(which are nota subjectof land sharing in the process of
changing the ownership drreorganization of enterprisesvas transferred to the successor
formally. Now cpital assets of melioration econohlmve ncowner and proper care.

During the reforms the farm canals and constructiaese not maintained and operated
properly: channelare overgrown with tregsshrubs and plants, cleanioffrom silt has not been

held for over 15 years. So nearly 2357.8 kilometers (58%) of open drainage channels networl
are in poor condition and nead investmenandmaintenanceas well a2253units (57.4 %) of
hydraulicunits ofopen networkAdditionally 24135units (47%) of hydraulicconstructionon a
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closed collectodrainage network neethajor repair or rehabilitatignand the resteed the
maintenanceMore than 15 yearso measuredave takend improve ecological state of the
reclamatiorlands drained peat lands arswils.

In drained areas due to the poor statehe networksthe processe®f secondary waterlogging
and soil acidificatiorhave been developed

Most small rivers othe Desnabasinhavelow water runoff and some of them dry up in summer.
The waterwayg of a number osmallrivers are not well tracedso oftenwaterways mergevith

the surrounding marshes. Some small rivers in whole or inapatihe main canal®f drainage
sysemsand areregulatedby gatewaysegulators The areas of th@olessie Marshes)nature
climatic zoneare characterized by a large number of excavatawls the areas oforest
Steeperzone havepondson the river bedThe largest number gfondsand resrvoirs built on
small rivers as a result theiwaterflow is regulated o830-70 %.

The results of the annualater qualitymonitoring in thepilot areashow that in almost all water
bodiescurrentconcentration®f certain parameters (total iron, phbspe ions, manganese, and
sometimes BOE ammonium and nitrite iongre above the maximum allowable concentrations
for thefishing ponds.

Table 8.Flood Protection of coastalterritories

No Pumping stations Numberunits Water level in inlet

Purpose channel  ds

total In designed real
operation

Kyiv Region

1 | Irpinska v. Kozarovychi Maintanancalefined 8 2 97.90-9790 97.50
hydrogeologicategimeon
protectedareafiProtection of

river | rpe

Bortnychid Vyshenky Maintanance defined
v. Bortnychi hydrogeological regime on
protected areBortnychi 5 2 89.50- 89.70 89.60
Vyshenky

3 KonchaZaspa Maintanance defined 3 Does| 95O T.0 9157
hydrogeological regime on work.
protected area Konckigaspa

4 Plyutivskai v. Plyuty Maintanance defined 3 1 890%0. 5§ 89.65

hydrogeological regime on

protected area Konckigaspa
Plyuty

5 Kyjlivska- v. Kyjliv Maintanance defined 5 Do e s| 88508950 89.13
hydrogeological regime on work
protected areRrotsivKyjliv

6 | Trubizkait.Pereyaslav Maintanance defined
Khmelnytskyi hydrogeological regime on 8 1 8520-8550 85.20
protected areaProtetion
floodplains of r.Trubezh and

Karamn»




Pressure/Impact Analysis in the EPIRB Project Pilot of Upper Dnieper Basin (Ukraine)

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 n Distribution Systems

Abstraction use and disposalf water resources in Ukraira@e monitoredby the State Agency
of Water ResourcesWater accounting is performed on the basis of summarizing of state
statistical reportindorms- No 2-usP (waterworks.

According to the State Agencyf Water Resources, the water intake tire Kiev Region
excluding Kiev city was 1064 million m* in 2011 and in Kiewity i 6633 million m®. The
volumesof the water used were 925 and 613 million m?, respectively.ln 2012 the water
abgraction in Kievcity went down ta6159 million m®.

In recentyears lesswateris extractedbothin theregion and in the capitaFor examplein 2000
yearl253million m® were taken in the region are®25 million m*® were taken in Kiecity. A
lower (twice less in compare with 1990d)op of waterabgraction was reported ithe last 10

years(Fig. 4.).
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Picture 6. A Water abdraction Dynamics in Kiev Region(1) and city Kiev (2) over the
period after 1990( Wdsdzdizi million n?)

The waterabstractedn Kiev Region and Chernigov Region is mainly used for industrial needs.
Much lessabstractedvater is used for drinking and fishing and quite little water is used for
irrigation purposes. In Kiev, wateabstractedfor industrial purposes is dominant as well,
however not so much as in Kiev Regitm 2011,0f 613.3million m® abgracted,355.6million

m® were taken for industrial purposes an@57.7 million m*® were used for household and
drinking purposesBothin Kiev andKiev Regiona greaterportionof industrialwatergoes to the
power generang facilities, first of all to Kiev CHPR5. As a result of the water usabg Kiev
CHPRS5 there is a thermal pollution (on several degredsyater, discharged into the Dnieper
river.

Kievvodokanal PJSQKyiv Water Utility) is the key water user that takes the substantial
volumes forwater absacted andwater discharged into Dniepérhis enterprisehastwo surface
water intakes: from the Dnieper and the Desna riv8iise Dnieper water intake is located
downstream of Kiev HPP and simultaneously upstream of the Desna €8Qiakyn away from

the Dnieper estuary In turn, the Desna water intake is located three kilometers away from the
river estuary on its left banksroundwater aquifersare thethird sourceof waterfor Kiev (the
ground water intake is 880 km away from the Dnieper estulary@centyears thetotal volume

of waterabstractedy Kievvodokanalvas 300/ 320 million m® per yearThe figure for2012was
3123milionm® 1t should be noted that the water t
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satellite towns, in particulaby VyshgorodIn total two enterprisesKievvodokanal and CHRB
take as much as nea@9%of the total wateabgraction in Kiev

In 2011 the volume of water disposal in Kiev Region was 823.5 mianahin Kiev cityi 6145

min n?. The main volumef the discharged water is clean according to the existed norms
without any treatment. In Kiev Region more than 90% of the total water discharged fWi6.7
m® of 823.5 min m) is clean without treatment and only 46.8 mif of wastewater is
normatively cleanafter treatment and discharged into water bodlasKyiv city 50% of
discharged waters are normatively clegithout treatment320.2 min m of 614.2 min ) and

near 50% are normatively treated after treatr2®d min ni of 614.2 min ).

Thesefactd@ have no tangi bl e ebaldneedhe same can e said Rbout e p
the nonreturn water extraction. According to the Ukrainian State Agefidi/ater Resources,

the nonreturn water extraction before the Kiev HPP section was 294.5 mitifoin 2011 and

161.7 million n? from the Kiev HPP section to the Kanev HPP section (the total being 456.2 ).
The discharges of 9.3%s and 14.5 ifs, respectively, correspond to these values. As compared
to the actual observed average water dischargiae iHPPs sections (1070 and 1390 these
values have an order oR4.

Ground water extraction. In 2011 inthe Upper Dnieper basin, the total extraction of ground
water fordrinking and industriapurposegthrough the water intakesith a capacityof more

than 10 nY¥day) was 185 438 fiday. In recent years, it is constantlylueing: from 278.575
m*/day in 2006till 185.438 nday (by 33.4%) in 2011. Permanent reduction in extractions of
ground water igesultof the lower consumption of drinkingnd 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 n¥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 drinkingposes
droppedto 165335 ni/day (by 35.3%) and for industrial purposes t¢682 ni/day (by 17.4%).
The use of ground water for agricultural needs rose(6lnt/day (by 35.8%) and for bottling
and manufacturing beverages td15 ni/day. Over the period of 20a811, theground water
disposal without using has enhance@b0 ni/day (by 82%).

Accordingto the data of regime observations, the hydrodyngméssuran the watetbearing
horizons of Eocene and Quaternary depasitearkedly lowered as result of the exploitation

of these aquifersThe 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 thisaquiferis closely linked to thevolume of the water
intake and th@nieper riverwater level Variations in the water level in the Dniepeflectedin

the hydrodynamigressureof groundwater in & daysthat points to the closknks of surface
waters and ground waters

Over the last 3@B5 years, mineralization of ground waters within Kiev has increased-b6Q%0
mainly due to sodiunsulphatesand sodium chlorides and the contents of m@mmponents
have grown by 8 to 10 times ovtrat time.There is a threat of deterioration of the chemical
status of the drinking groundwater in Kieaused byintensification of natural factors of the
water composition formation as well as maadefactors.
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Due to intensive groundiater exploitatia 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 orde
to detectimpact of abstraction on quantitative and chemical status of groundwater body.

Above-mentionedhumanactivities have a local negative impact on quantitative and chemical
status of groundwater bodies.

The aetaceous GWB near Kiesity requires more careful management. Here, due to intensive
exploitation, a depression cone has developed in the aquifer with a radius of 30 km, anc
groundwater level has declined 40 m in the central part of the dtie.groundwater body
requires a d#icated groundwater monitoring programme in order to detect impact of abstraction
on gquantitative and chemical status of groundwater body.

Table 9. The Upper Dnieper DPSIR principle link s

Driver forces Pressures State Impacts Responses Indicators
City / Solid waste/ Chemical Reduction of | Design of Water quality
settlements | landfills, illegal pollution of SW | status of monitoring, (WQ)chemical
agglomeratio | dumping and GW water body, | tailor-made parameters Heavy
n diffuse sources biodiversity | program of Metals (HM),
measures
Waste water Chemical and Worsening of | Tailor-made | WQ up and
(including non microbiological | the ecologicall program of downstream the
treated) pollution of SW | and measures Bortnichi WWTP:
discharges from | and GW hydrobiologi | (building and | NO; NH,4 BOD
point sources cal status of | rebuilding COCaod,
water bodies | treatment
(reduction of | plants)
BOD, 02,
nutrientsetc.)
Storm water and | Chemical and Degradation | Tailor-made | Good status of the
surface runoff microbiological | of program of Kyiv small rivers
(diffuse sources) | pollution of SW | ecosystems | measures
and GW especially a | (building and
small rivers | rebuilding
runoff
treatment
plants)
Industry Emission of the | Pollution by Worsening of| Tailor-made | FWD HS
waste and hazardous /toxic | the ecological program of parameters
hazardous substance and measures
substances (point hydrobiologi | (building and
and diffuse cal status of | rebuilding
sources) water bodies | treatment
Fish killed plants)
Water Waterabstraction | GW level has Reduce of thg Tailor-made | Water balance
supply declined GW level and| program of measurements, GW
water quality | measures pressure changes,
Agriculture (| Point and non Pollution of the | Water(algal) | Design of Oxygen, nutrients
poultry point sources of | SW and GW bloom by monitoring NO;z; and NH,in SW
farming, pig- | pollution, toxic substances | nutrients, network, and GW
breeding) discharge of the | and nutrients Worsening of | building of
nontreated waste| (carbon, the ecologicall water Algal content in
water, animal nitrogenphospho | and treatment SW, bioindicators
wastes disposal | rus and hydrobiologi | facilities
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Driver forces Pressures State Impacts Responses Indicators
and application potassium cal status of
compounds) and | water bodies
microbiological
and
pharmaceutical
compounds.
Agriculture Diffuse source of | Organic and Nitrates Design of Nutrients NO3 and
(fertilizers) pollution SW and | nutrients contaminatio | monitoring NH4 in SW and GW
GW pollution carbon, | nof SW and | network in
nitrogen,, GW, rural aria
phosphorus and | Surface
potassium Water bodies
compounds) and | (algal)
often with bloom,
radioactive Overgrown
elements water area,
(contained in worsening of
phosphorus the ecological
mineral status SWB
fertilizers)
Waste water | Point source of | Chemical and Worsening of| Tailor-made | WQ up and
treatment pollution microbiological | the ecologicall program of downstream the
plants pollution of SW | and measures Bortnichi WWTP:
hydrobiologi | (building and | NO; NH, BOD
cal status of | rebuilding COCaod,
water bodies | treatment
(reduction of | plants)
BOD, 02,
nutrients etc.)
Not Non-point Nutrients and Worsening of | Tailor-made | Microbiological
canalized contamination microbiological | the ecologicall program of parameters +
agglomeratio | sources contamination of | and measures nutrients (NO3 and
ns—not SW and GW hydrobiologi | (building NH4 ) in SW and
treated and cal status of | canalized GW
not collected water bodies | agglomeratio
WW ns)
Energy Water flow Daily fluctuations| Bank Tailor-made | Organic matter-
generation regulation of water in the abrasion, program of TOC, Oxygen,
Hydromorphologi | reservoir Sedimentatio | measures deviation of
cal alterations n of temperature up and
River continuity reservoirs, down HPP,
interruption Solid runoff Increasing the total
Disconnection of increasing, shallow waters area
wetland siltation river in reservoir,
bed, Biodiversity
shallow water parameters
increasing
Permanent Degradation | Tailor-made | Seasonal and
flooding of the of nearby program of monthly water level
area which was | natural measures deviations
dry land formerly | ecosystem
(meadows,
forests,
farmlands,
inhabited areas)
Essential changey Silt content, | Tailor-made | Rate of
in the water sediment program of sedimentations/silta
regime/ water yield, thermal| measures ion or suspended
discharges and ice organic matter

regimes,

content- TOC
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N | Driver forces Pressures State Impacts Responses Indicators
algea
blooming,
reduction of
ecological
status of SW
Underflooding of | Changes in | Tailor-made | Rate of bank
the settlements, | the quality of | program of erosion/abrasion
washout of water, bank | measures
hazardous erosion,
substances habitats of
aquatic
organisms
Fish migration Degradation | Tailor-made | Readybuilt fish
ways interruption| of fish fauna, | program of gateway
fish killing measures
(building a
fish gateway)

9. | Agricultures | Disconnection of | Degradation of | Worsening of| Tailor-made | Nutrients (NO3 and
soil- adjacent nearby nature ecological program of NH4 )
reclamation | wetlands/floodpla| ecosystems and | status of SW | measures
canals ins water ecosystems

Changing of the
hydrological
regime

10 | Fishing Overregulated Changing of Pollutions in | Tailor-made | Nutrients (NQ and

water streams, | water regime, drain program of NH4)
stream interrupted under flooding, | channels and| measures
dams disturbance of ponds, algal

hydraulic bloom,

connection with | worsening of

GW, water quality

sedimentation

II. IDENTIFYING SIGNIFICANT PRESSURES

The pollution resulted from discharge of untreated and insufficiently tresstwates formed

in urban areas of the Dnieper basin is one of the principal factors affecting the sanitary anc
hygienic situation in the basin. Also, surface atmmrunoffs from the urban areas contribute
substantiallyto the pollution of surface waters. Masgttlementsareas have noonnection of

storm runoff lines to treatment facilities, therefore, the surface a&mungunoffs flow to water
bodies without any treatmems a result ofindustrial, household, agricultural, recreation and
other human activities big amounbf variousnot yet identified organisubstancefiow to and

are accumulatenh surface water bodseeOnce accumulated, theseganic pollutionsause water
degradation actually for all physical, chemical, biological and sanitary/hygienic parameters.

1. Point sources of pollution

The KievvodokanaWater Utility may be attributed to th&ey point sourcesof pollution
within the Upper Dnieper basin in UkrainEhe BortnichiWWTP as part of Kievvodokanal
receives the waste water from Kiev aitgl13 satolitesities Vyshgorod Irpen, Vyshneve,
Bortnichi, Gnedin, Shchaslyve, Chabany, Kotsyubynske, PuchNkaposilky, Sophijvka
and Petropavlivska Borshchagivka, Gatnoeaddition the so called secondary water users,
including industrial enterprises of the above cities, discharge their waste weltérh
usually are not properly treatdd the city sewage syems. Additional sampling and an
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independent analysis of samples within the framework of field studies of the substances
whi ch are WFD priority substances coul d
dischargedlownstream of Kiev.

2. Diffuse sourcesof pollution:

- rain-storm runoffsin Kiev, Vyshgorod and othesettlementsituated nearby the water
bodiesof the pilotbasin as thetsrm water disposahnd treatmensystems have been out of
operationin these citiesand the untreated stormmunoffs are flowing to the nearest water
bodies and so polluting them. In wintertime, thetosm runoffs have higher levels of
mineralization due to the washout of the chemicals used for ice control on the roads;

- effluents from industrial sitesare in plenty in Kievand its outskirts so tlyepollute the
neighbouringwater bodies (20 small rivers around Kiev) with fuels and lubricants, oll
products and heavy metals;

- runoffs from farmlands which carry dissolved mineral fertilizerghemicas and
pesticides;

- effluents from animal farms and poultry farms;

- effluents from cottage townships, individual tourist complexes, restauramitisch are
growing in number at an incredible rate alongside the Kiev storage reservoir and-asttake
channels and the Desna nvhat are not equipped properly wittaste water treatment
systems;

- atmospheric emissionsrom CHPPs and vehicles that could surely be attributed to
diffuse pollution sources due to unbelievably high concentrations of suspended matter
(dust), sulphur oxide (SQ), carbon dioxide (C€), nitrogen oxide (N@), 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 Kaneweservoirs have a crucial impact on the Dnieper
hydrological regime and morphological alterations inghet basin The impacts are as follows:
essentialalterationsin the water regime, particularly, water discharges, silt content,
sediment yield, thenal and ice regimes;
alterations of watequality, riverbank erosion, habitats of aquatic organisms.

Hydropeaking causesthe water level fluctuations upstream and downstream the dams and
permanent flooding of the area which was dry land formerly (mesdéorests, farmlands,
settlements);

River and habitat continuity interruption and disconnection of adjacent
wetlands/floodplains

Upper Dnieper basin has distinctive peculiarithe river runoff isstrondy regulated. Therare
a lot of channels, dmaage systems, bungs, pumping facilities. Nature condition in water
ecosystems is disturbed.

In drained areas due to the poor staftéhe networksthe processe®f secondary waterlogging
and soil acidificatiorhave been developed

The results of the annual monitoring tbe water quality in theregion show that in almost all
water bodies the established maximum allowable concentrdtoreertain parameters (total
iron, phosphate ions, manganese, and sometin@3; Bammonium and tiite ions)for the
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fishing pondsare not meet

4. Water abstraction
These factors have no tangible effect on th

Due to intensive groundwater exploitation in Kigty, 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.



