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1 GENERAL CHARACTERISTICS OF SURFACE
AND GROUNDWATER IN THE DANUBIAN
RIVER BASIN REGION

1.1 Description of the river basin

1.1.1 Hydrographic and water management zoning

The Danube transboundary basin is located on the territory of 19 countries: Austria, Bulgaria, the Czech
Republic, Germany, Hungary, Slovakia, Slovenia, Romania, Croatia, Bosnia and Herzegovina, Moldova,
Montenegro, Serbia, Ukraine, Italy, Poland, Albania, Macedonia, and Switzerland.

The catchment area of the basin within Ukraine is 30,059 km?2 . The basin covers 5% of Ukraine's territory.

The Danube River basin area is located within four regions of Ukraine (Zakarpattia, lvano-Frankivsk,
Chernivtsi and Odesa regions). The Tisza sub-basin is entirely located within Zakarpattia Oblast, the Prut
and Siret sub-basin is located in Ivano-Frankivsk and Chernivtsi Oblasts, and the Lower Danube sub-basin
is located in Odesa Oblast .

The hydrographic network of the basin includes 335 rivers with a catchment area of more than 10 km? and
16 lakes (with a catchment area of more than 0.5 km?).

According to the Order of the Ministry of Ecology and Natural Resources of Ukraine No. 103 of 3 March
2017 "On Approval of the Boundaries of River Basin Areas, Sub-basins and Water Management Areas”, 8
water management areas are allocated in the Danube basin.

1.1.2 Climate.

The Danube RBD is entirely located in temperate latitudes and is characterised by a temperate climate, but
its fragmentation means that the manifestation of the temperate climate will vary between sub-basins. The
Tisza, Prut and Siret sub-basins are located in the forested Atlantic-Continental region, and the Lower
Danube sub-basin in the steppe Atlantic-Continental region.

A significant part of the Tisza, Prut and Siret sub-basins is located in the Ukrainian Carpathians. This part
of the Danube RBD receives an average of 1200 mm of precipitation, with up to 1650 mm in some years.
Within the Transcarpathian lowlands, the Tisza sub-basin can receive 690-1100 mm per year, and in the
Carpathian sub-basins of the Prut and Siret rivers - 650-890 mm. For the Lower Danube sub-basin, annual
precipitation ranges from 370 to 520 mm, but averages 500 mm. The largest amount of precipitation falls
during the warm season (April-October) - 60-70%. During this period, 800-1000 mm falls in the Ukrainian
Carpathians, 550-600 mm in the Transcarpathian lowlands, and 475-600 mm in the Carpathian region. The
Lower Danube sub-basin receives 275-325 mm in the warm season.

During the cold season (November-March), precipitation rarely exceeds 30-40% of the annual total. For
example, in the Ukrainian Carpathians, up to 500-600 mm fall during the cold season. The Transcarpathian
lowland of the Tisza sub-basin receives up to 250-300 mm. In the Carpathian part of the Prut and Siret sub-
basins, up to 175-300 mm fall during the cold season. The Lower Danube sub-basin receives up to 200
mm during the cold season.

The duration of snow cover varies from 70 to 150 days in the Tisza, Prut and Siret sub-basins, with the
longest duration in the mountainous parts of these sub-basins. In the Lower Danube sub-basin, the annual
show cover duration rarely exceeds 40-50 days.

The distribution of air temperature in the Danube RBD is also not uniform. The average long-term air tem-
perature in the Lower Danube sub-basin is the highest in the basin, at around 10.5°C. In the Tisza, Prut and
Siret sub-basins in the Ukrainian Carpathians, the average annual temperature is around 4.0°C, but south-
west of the mountains, the average annual temperature rises to 8.0-9.0°C within the Transcarpathian low-
lands of the Tisza sub-basin. To the north-east of the mountains, within the Carpathian region, the average
annual temperature drops to 7.0°C.
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1.1.3 Terrain

Tisza River sub-basin

The majority of the sub-basin is located in the mountains and foothills of the Carpathians, with the remainder
in the Hungarian Plain (Transcarpathian Lowland).

The sub-basin is cut by three groups of ridges separated by longitudinal depressions. The main central
group is the chain of the Polonyn Mountains, with the Gorgany Mountains to the north and the Vygorlat
Gutyn (volcanic) range to the south. In the extreme south-east, the Hutsul Alps stand out separately.

The Transcarpathian lowland, which occupies about 35% of the basin, is a plain with some manes and hills.
In the area of the city of Berehove, mountains formed by volcanic rocks are located on the plain.

Sub-basins of the Prut and Siret rivers

The Prut River sub-basin is divided into three parts based on its surface: mountainous, foothill and plain.
The mountainous part of the sub-basin comprises the medium-altitude ranges of the Ukrainian Carpathians,
which run almost parallel to each other from northwest to southeast, as does the entire arc of the
Carpathians. The mountainous part is divided into three zones: the axial zone, the Central Carpathian
Depression zone and the Skiba Carpathians zone.

The Siret River sub-basin is unevenly distributed across the altitudinal zones. The south-western part of
the basin up to the village of Berehomet is located on the spurs of the Carpathians. The watersheds run
along separate ridges, with mountain peaks reaching 1000-1300 metres. The ridges have rounded flat
peaks, steep slopes are dissected by numerous river valleys. Gradually, the mountains give way to a foothill
zone (Prykarpattia-Bukovyna) with elevations of 500-600 m, which passes into the Podilske plateau.
Landslides contribute to the formation of soft surface forms. Part of the Siret sub-basin is located in the
Eastern Carpathians, in the Pokutsko-Bukovyna Carpathians and on the Bukovyna foothills.

Lower Danube sub-basin

The sub-basin is distinguished by the Black Sea lowland, with an absolute height of 150-130 m. The lowland
gradually slopes down to the Black Sea. There are landforms of various genesis in the area: accumulative,
erosion, denudation, subsidence, and artificial. Wide watersheds (primary accumulative plains) are typical
for the northern and north-eastern parts of the basin. In the southeast, there are Upper Pliocene marine
terraces. Along the sea coast, there are marine accumulative landforms such as beaches, spits, and spits.
Some of the sea shores, estuaries and lakes are abrasive, landslide and sometimes landslide.

In terms of tectonic structure, the lowland is part of the Black Sea Basin, filled with almost horizontal thick
layers of sedimentary rocks, mainly marine sediments of the Paleogene and Neogene (clays, sands, sandy-
clay and sandy-limestone rocks, limestone), overlying continental sediments of anthropogenic age - red-
brown clays, loess, loess-like loams.

1.1.4 Geology

Tisza River sub-basin

The sub-basin is located within the young (alpine) folded structure of the Carpathians and covers the central
part of the Ukrainian segment of the folded Carpathians with the adjacent Transcarpathian internal trough.

The geological structure of the territory is made up of two structural layers. The lower structural floor forms
the foundation of the Transcarpathian Trough and the Folded Carpathians. The basement of the trough
contains intensively deposited sedimentary, volcanogenic and metamorphic formations of the Paleozoic
and Mesozoic-Cenozoic periods. The Folded Carpathians are formed by carbonate-terigenous and terri-
genous Mesozoic-Cenozoic formations that comprise several structural and facies zones. They are inten-
sively dislocated and form a package of covering structures.

Internal Carpathians: Transcarpathian Internal Trough, Vygorlat-Hutyn Ridge and Berehove Uplift and "bur-
ied" volcanoes (rhyolites, andesites, basalts, their tuffs and tuff rocks). Peninsular zone of rocks: The Pen-
nine zone (limestones, mudstones, sandstones with gravels and conglomerates). Marmara rock zone: Mo-
nastiretske and Vezhanske rocks (conglomerates, marls, sandstones, mudstones with gravelites, lime-
stones, siltstones). Marmarosh massif: Dilove and Bilopotocki rocks (gneisses, shales of various composi-
tions, quartzites, marbles and marbled limestones, limestones and dolomites, granite porphyries, granite
gneisses, amphibolites, gabbro, tuffs, phyllites, mudstones, siltstones, sandstones, tuffs, coal, conglomer-
ates).External Carpathians: Magury and Rakhiv rocks (flysch, massive sandstones with limestones in some
places), Kamianopotocky rocks and Krosnenska zone (sandstones, limestones, mudstones, spilites, dia-
bases and their tuffs in some places), Porkulets, Dukliany, Chornohora and Skibovy rocks (flysch, mud-
stones, marls, sandstones, siltstones).
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The sediments of the upper structural floor fill the Zakarpattia Internal Trough. These are Neogene-Quater-
nary sedimentary, volcanogenic and volcanomictic, sometimes coal-bearing molassic formations, which lie
mostly subhorizontally and form a cover complex.

Sub-basins of the Prut and Siret rivers

Part of the Prut sub-basin is located in the Carpathians and is composed of Mesozoic sediments (shale,
quartzite) overlain by Tertiary flysch (sandstones, clays, marls and limestones) and thicker Quaternary
alluvial gravel deposits.

An analysis of the geological structure of the Prut sub-basin has shown that the most water-rich aquifers
are in the southern part of the Precarpathian trough. In the areas along the left bank of the Prut, water is
associated with alluvial deposits of the Eopleistocene and Lower Pleistocene. The water-bearing rocks here
are sands and pebbles of the floodplain terraces up to 20 m thick.

The mountainous part of the Siret sub-basin is composed of Paleozoic mica and other metamorphic shales,
the foothill part is composed of sandstones, clay shales and limestones (mainly Cretaceous), and the plain
part is composed of sandstones, marls, limestones and clay shales. Aquifers with water suitable for drinking
and other technical purposes are found in the sand and sandstone layers at a depth of 250-300 m, but they
are not widespread.

Lower Danube sub-basin

The geological structure of the sub-basin comprises Precambrian, Paleozoic, Mesozoic and Cenozoic
deposits.

The section contains fine and medium-grained calcareous sands with lenses and layers of weakly
cemented sandstones, greenish and light grey marls, dense and fractured, clays and siltstones. The Neo-
gene system is widespread and is represented by Miocene and Pliocene deposits. The Upper Pliocene
amovial terrace deposits are developed in the southern part of the basin and are represented by sands of
various compositions with clay interlayers and gravel and pebble inclusions. They occur at depths ranging
from 1 m to 25 m.

The Upper Pliocene deposits are developed in the southern part of the basin and are represented by clay,
sands, silts, and loams.

Deluvial formations are almost universally distributed on the slopes of river valleys, beams, ravines and
reservoirs. They are represented by sandy-clayey rocks, sandy loam and loam, and limestone. Their
thickness varies from 0.5 to 15 m.

1.1.5 Hydrogeology

Tisza River sub-basin

The Carpathian groundwater basin covers the mountainous folded structure of the Carpathians. The water-
bearing rocks are almost exclusively terrigenous flysch rocks of the Cretaceous and Paleogene, crumpled
into numerous folds, often faulted, overturned and complicated by thrusts. The Carpathian Basin is char-
acterised by low flooding due to the predominantly clayey composition of the flysch rocks and intense den-
udation processes that impede the formation of exogenous fracture zones, which are the main places of
groundwater accumulation and movement. Groundwater circulation occurs in local zones of exogenous
fracturing of bedrock (weathering zone) and in zones of tectonic fracturing. Groundwater in the weathered
zone is non-pressure, fresh. The waters of the tectonic fracture zones are pressurised, often mineralised.
The groundwater of the Carpathian Basin is fed by precipitation and discharged by a hydrographic network.

The Zakarpattia groundwater basin covers the territory of the Zakarpattia Internal Trough. The main source
of fresh groundwater is the alluvial aquifer, which is widespread, holds significant groundwater reserves
and is used to supply the population with drinking water. The aquifer is free-flowing. Alluvial groundwater
generally meets state sanitary standards in terms of its chemical and organoleptic characteristics, but in
areas of slow water exchange, the content of naturally occurring iron and manganese exceeds the maxi-
mum permissible levels. The aquifer is insufficiently protected from surface sources of pollution due to the
low thickness of the covering water-resistant sediments, and with increasing anthropogenic pressure, the
risks of groundwater quality deterioration increase. The aquifer is recharged mainly through infiltration of
precipitation. The main discharge of the groundwater flow is into the Tisa River and its tributaries, as well
as through evaporation and artificial water extraction.

Significant reserves of fresh groundwater are accumulated in the volcanic complex of the Vygorlat-Gutyn-
sky Ridge. Fractured, cavernous and porous tuffs, andesites, andesite-basalts, volcaniclastic conglomer-
ates and breccias are water-bearing. The upper zone of intense weathering fracturing is associated with
fractured groundwater, which is characterised by good drinking quality. The waters of the tectonic fracture
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zones are under pressure, often have elevated temperature and mineralisation, and a specific chemical
composition. The aquifer complex is fed by precipitation and surface water. The aquifer complex is dis-
charged into the hydrographic network and the alluvial sediment aquifer.

Groundwater in deep aquifers is confined to layers and interlayers of sands, sandstones, conglomerates,
tuffs and tuffites that occur among substantially clayey strata. The distribution of groundwater is localised,
with waterlogged zones of tectonic fractures containing highly mineralised, heat-powered water.

Sub-basins of the Prut and Siret rivers

Three hydrogeological areas are distinguished in the sub-basins: Volyn-Podilskyi artesian basin,
Predkarpatskyi foothill artesian basin, and the Carpathian fold region.

The Volyn-Podillya artesian basin occupies the Prut-Dniester and partially the Prut-Siret interfluve. The
area is covered by sedimentary rocks of the Paleozoic, Mesozoic and Cenozoic periods, which are
represented by clay-sandy deposits. The area is also covered by a cover of eluvial-deluvial loams. A
densely developed river network results in significant groundwater drainage and a predominance of surface
runoff over underground runoff.

The Precarpathian foothill artesian basin occupies the Precarpathian trough zone and geostructurally
occupies an intermediate position between the weakly dislocated sediments of the Volyn-Podilska plate
and the intensely dislocated sediments of the Carpathians. A special feature is that almost all groundwater
accumulated in it is highly mineralised.

The Carpathian fold region occupies the southwestern part of Chernivtsi Oblast. Its geological structure
consists of flysch formations of the Paleogene and Cretaceous. Hydrogeological conditions are mainly
determined by tectonic features.

Lower Danube sub-basin

The sub-basin is a part of the Black Sea artesian basin and is characterised by rather complex hydrogeo-
logical conditions.

Groundwater is found in almost all sediments. Groundwater is found in Quaternary and Neogene rocks and
is characterised by a variety of depths, extraction methods and availability, distribution and quality. The
direction of movement in Quaternary and Neogene sediments (groundwater) in natural conditions coincides
mainly with the inclination of the earth's surface, the area of recharge coincides with the area of distribution,
and discharge takes place in valleys.

There are nine aquifers in the region. Within the basin, the depth to the aquifers is usually between 20 and
30 m. Groundwater salinity ranges from 5 to 3 g/l, which is significantly higher than the standard. The
chemical composition is dominated by hydrocarbonates, chloride, chloride-sulfate, sulfate, and sodium.

1.1.6 Soils

Tisza River sub-basin

Varieties of sod-podzolic soils prevail in the lowlands, brown mountain-forest and meadow-forest soils in
the mountains, and meadow and meadow gley soils on the floodplain terraces of rivers.

Within the mountainous part of the territory, the vertical differentiation of soils is clearly visible. In the
highland tier, mountain-meadow-brown soils are common at altitudes of 1100-1200 m; in the non-forested
areas - meadows - sod-brown soils are common.

The gentler mountain slopes are covered with loamy brown earth-podzolic soils. On gentle slopes and in
river valleys, meadow-brown loam soils are formed.

The Transcarpathian lowland is covered with soddy- podzolic gley and gley or brown gley soils.

In the valleys of the Borzhava and Irshava rivers, bog-gley and meadow-gley soils prevail. Light brown
forest soils were formed in the upper reaches of the Uzh, Latorytsia, and Rika rivers, and brown mountain-
forest soils in the upper reaches of the Borzhava, Tereblya, Teresva, Chorna, and Bila Tisa rivers. The
dominant soil type in the lower reaches of the Uzh, Latorytsia and Borzhava rivers is soddy- podzolic clayey
soils.

Sub-basins of the Prut and Siret rivers

In the Prut River valley, chernozems are becoming more widespread: podzolised, shallow and deep low-
humus soils. In the lower reaches, moisture deficit has led to the spread of southern chernozems and
chestnut soils with signs of salinity.
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The part of the Prut sub-basin within the mountains consists of sandy-light and medium loamy, sometimes
sod-podzolic soils in combination with podzolic, occasionally mountain peat-podzolic soils. The channel is
composed mainly of sandy-pebble and pebble-stony soils.

The mountainous part of the Siret sub-basin is dominated by medium-podzolic and mountain podzolic soils,
while in the foothills and on the plain they are replaced by soddy-medium podzolic surface-ashy soils, and
in the river valleys by soddy-podzolic-ashy soils in combination with meadow podzolic soils. By their
mechanical composition, the soils in the mountains are sandy-medium loamy, and on the plains - light
loamy. The underlying layer has low water permeability.

Lower Danube sub-basin

The soil in the region is made up of ordinary and southern chernozems; in the Danube terraced plain and
in the south-west of the watershed plain, it is exclusively micellar carbonate.

The chernozems were formed under fescue-fescue and wormwood-fescue-fescue vegetation in
combination with some annual and biennial grasses. The region's chernozems are distinguished by high
biological activity, which contributes to the mineralisation of organic matter, a well-defined and strong
"coprogenic" structure, high porosity (up to 50-55%) and water permeability (filtration coefficient of 1.5-3.5
mm/min).

The grain-size distribution of ordinary chernozems is heavy loamy, with a slightly lighter composition
towards the south, and medium loamy varieties of southern chernozems dominate the terraced plain. In the
profile of ordinary chernozems at a depth of 85-120 (130) cm, the white-eye horizon (usually the Phca
horizon) is well defined, while in southern chernozems it approaches a depth of 65-90 cm. The carbonate
content in this horizon reaches 17-22%. The gypsum horizon is not visible in the profile of chernozems up
to a depth of 2-3 m. Primary chernozems are not saline to a depth of 5-7 m, and often even deeper.

1.1.7 Vegetation
Tisza River sub-basin

There are altitudinal zones of vegetation: foothill oak, lowland beech, upper mountain spruce, subalpine
shrub and meadow, and alpine.

The foothill zone, which rises to 400-500 (700) m, is dominated by oak forests, spruce-beech forests and
derivative hornbeam forests, beech forests, smoky forests, aspen-willow forests are also common. The
lowland belt on different slopes rises from 500-700 m to 1000-1200 m and 1350-1450 m, and is dominated
by tall-stemmed beech, spruce-beech, hornbeam-beech and oak-beech forests. Pure spruce forests oc-
cupy the upper parts of the slopes of Chornohora, the Rakhiv Mountains, and the Gorgan Mountains. In
the subalpine zone at altitudes of 1200-1500 m and 1650-1850 m, there are thickets of mountain pine,
juniper shrubs, green alder, East Carpathian rhododendron, cereals and herbaceous meadows. The alpine
belt includes herbaceous and shrubby communities above 1800-1850 m; they are fragmented.

Sub-basins of the Prut and Siret rivers

About 35% of the Prut sub-basin is covered by broadleaf and coniferous forests. The forested Carpathians
have a pronounced landscape zonation. The foothill zone is characterised by oak and hornbeam forests,
where winter oak and Western European beech, typical for Western Europe, grow alongside summer oak.

The lower slopes of the mountains (300-600 m) are occupied by broadleaf forests (summer oak, hornbeam,
beech, maple, linden, sometimes with spruce and fir). Such forests are also found above 600 m, but are
somewhat modified, with beech dominating with increasing altitude and conifers playing an increasingly
important role. Spruce forests dominate at altitudes of 1350-1600 m. The mountain tops are occupied by
subalpine meadows, mountain pine and alder thickets. The left-bank part of the Prut sub-basin is mostly
open and ploughed, with sparse forests.

A significant part of the Siret sub-basin (41% of the total area) is covered by forests. Foothills and mountain
slopes up to an altitude of 600 m are predominantly oak forests, above and up to 1000 m beech forests
prevail, and even higher, up to 1300 m, coniferous forests. The upper reaches of some mountains are open
and represent subalpine meadows - polonines. In the lowlands, forests have been preserved only in some
places, while the rest of the area has been ploughed and covered with meadows.

Lower Danube sub-basin

The vegetation of the sub-basin is predominantly steppe. According to the current geobotanical zonation,
the area is part of the Danube-Dniester geobotanical district with fescue-fescue and wormwood-fescue-
fescue steppes in combination with halophytic communities and saline meadows. The Danube geobotanical
floodplain-deltaic region with sedge and reed beds - floodplains - stands out separately.
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Floodplain meadows are common in the river valleys and floodplain of the Danube River. The Danube
lowlands are occupied by floodplains, which are characterised by a complex of aquatic and riparian vege-
tation comprising tall grasses (reeds, reeds, cattails), grass bogs and floodplain forests of white willow.

The southern steppe sub-zone is characterised by the predominance of fescue-fescue associations in the
grass stand and a decrease in the proportion of steppe herbs, which are represented by ephemerals (croup,
veronica), ephemeroids (goose onions, tulips, steppe hyacinth), and in lower reliefs by moisture-loving spe-
cies (Romanian alfalfa, dry steppe sage, etc.). On the Black Sea coast, the grassland is dominated by
fescue, crested rye, spikelet feather grass, and wormwood. Many of the plants are listed in the Red Book
of Ukraine (water walnut, astragalus, cuckoo's feet, feather grass, etc.).

1.1.8 The animal world
Tisza River sub-basin

The total number of fauna species in the region is over 30 thousand. Both invertebrates and vertebrates
are common in the region. Invertebrates include representatives of more than 20 types of organisms, most
of which are protozoa. There are about 400 species of vertebrates, 80 species of mammals, 287 species
of birds, including 197 breeding birds, 10 species of reptiles, 16 amphibians, 60 fish, and 100 molluscs. The
most common species in Zakarpattia are: mole, fox, wolf, hare, squirrel, ermine, forest marten, wild boar,
roe deer, red deer. Rare species include the Danube salmon, sterlet, eagle owl, golden eagle, alpine curlew,
lynx, and otter.

Endangered species include the red-winged sparrow, the hairy owl, big and small horseshoe bats, Bech-
stein's, pond, Natterer's, tricoloured and other bats. The number of species of fauna listed in the Red Book
of Ukraine has increased: grouse, forest cat, black stork and brown bear. New species have appeared in
the breeding bird fauna: crested and white-eyed ducks. The population of the spotted salamander is stable.
A relict fish species, the Kramer umber, has been preserved in the lowland areas in the system of reclama-
tion canals.

Sub-basins of the Prut and Siret rivers

The fauna in the sub-basins is diverse. The vertebrate fauna within the Ukrainian Carpathians alone
comprises 435 species. These include the inhabitants of Central European broadleaf forests, such as red
deer, European roe deer, and marsh turtle; representatives of the Mediterranean Sea, such as green frogs
and spotted salamanders; and inhabitants of the Siberian taiga, such as grouse and black grouse.

There are many endemic species, such as the Carpathian squirrel and the Carpathian newt. Brown bears
migrate from the river valleys to subalpine bushes for the summer. Predators include martens, ferrets,
lynxes, and wolves.

Almost 200 species of birds live in forests, gardens, fields and water bodies. Most of them are forest
dwellers (numerous species of passerines: woodpeckers, pigeons). Wetlands are inhabited by coots,
waders, herons, and storks. There are also mountain plover, jay, mountain siskin and Carpathian grouse.

The rivers of the sub-basins are home to a variety of fish species: Ukrainian lamprey, sterlet, brook trout,
rainbow trout, pike, roach, verizub, bleak, rudd, tench, bream, pike perch, perch, goby, crucian carp, bream,
catfish, ruff, carp, chub, silver bream, burbot, minnow, and sucker. The fast current, rocky, liquid muddy
bottom, poor plankton and poorly developed vegetation determine the composition of the fish fauna.
Rhyophilous, omnivorous species are common here, laying their eggs on stony or shaved sandy substrate.

Lower Danube sub-basin
The Danube Delta is one of the richest places in modern Europe in terms of the number of fauna species.

The fauna of the sub-basin is represented by steppe, forest-steppe and intrazonal species, including birds,
mammals, reptiles and fish. Within the district, there are two zoogeographic districts - the Danube-Dniester
and Black Sea districts and one zoogeographic area - the Lower Danube Delta intrazonal area.

The entire territory of the basin belongs to the Black Sea-Azov steppe province, within which two zoogeo-
graphical districts are distinguished. In the Danube-Dniester zoogeographical district, the main faunal com-
plex is steppe, and in agroecosystems - forest. There are many birds here, including field harrier, blackbird,
avocet, pheasant, and grey partridge. Mammals include wild rabbits, hamsters, white-toothed slipstream,
and steppe ferret (light).

The fauna of the Lower Danube, which forms the Lower Danube Delta Intrazonal Area, is extremely rich.
Several dozen species of fauna are listed in the Red Book of the World and the Red Book of Ukraine and
are subject to protection.
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1.1.9 Hydrological regime

Given the physical and geographical location of the Danube River Basin region and its climatic conditions,
the hydrological regime of its watercourses varies considerably across the territory. The rivers in the Dan-
ube River Basin region are divided into three hydrological regions: the Transcarpathian (Tisza River sub-
basin), the Precarpathian (Prut River sub-basin, Siret River sub-basin) and the Black Sea (Lower Danube
sub-basin).

The rivers of the Tisza, Prut and Siret sub-basins (Transcarpathian and Precarpathian regions) are char-
acterised by mixed feeding depending on snowmelt conditions in winter and spring, as well as on the
amount of precipitation and its intensity in spring and summer. The rivers of the Tisza sub-basin are char-
acterised by a low spring flood, and the water regime is marked by flood runoff in the warm and cold periods.
Cold-season floods generally exceed warm-season floods. On the rivers of the Prut and Siret sub-basins,
the spring flood is more pronounced. It begins mainly in the second or third decade of March. The maximum
spring flood on the rivers of the Prut and Siret sub-basins is recorded in the late third decade of March -
early first decade of April. The end of the floods is observed in the second or third decade of April. The
duration of floods on the rivers of the Precarpathian region (Prut sub-basin, Siret sub-basin) is about 30-40
days. Floods on the rivers of these sub-basins occur mainly in the warm season. The rivers of the Lower
Danube sub-basin are also characterised by a mixed runoff supply, with a distinct spring flood lasting 15-
25 days on small rivers. The duration of the flood on the Danube River exceeds 50-60 days and is formed
during the spring and summer.

This diverse nature of the water regime determines the extremely varied intra-annual distribution of river
flows in each of the sub-basins of the Danube River Basin region. The rivers of the Tisza sub-basin are
characterised by floods from March to August, during which time 55-70% of the annual runoff is generated.
In winter, 10-15% is generated. Spring runoff in the Prut and Siret sub-basins is 40-45%, and 20% in sum-
mer. The watercourses of the Lower Danube sub-basin are characterised mainly by spring runoff, which in
some years can reach 60-80%.

Hydrological observation network. In the Danube River basin, the hydrological monitoring network com-
prises 60 hydrological stations located on 32 rivers out of 310 watercourses. Of the 60 hydrological stations,
6 are located on the Danube River in the Lower Danube sub-basin, 40 hydrological stations are located on
the watercourses of the Tisza sub-basin, 13 hydrological stations are located on the rivers of the Prut sub-
basin and only 1 hydrological station is located in the Siret sub-basin.

1.1.10 Specifics of the river basin

The Danube RBD on the territory of Ukraine consists of three sub-basins, which differ in relief, geological
formations, soil cover, etc.

The Danube River is the second-longest river in Europe in terms of length and catchment area, with a
length of 2,860 km, including 174 km in Odesa Oblast, and is the main waterway in southern Ukraine for
supplying water to the population and economic sectors (irrigation, drinking water, industry, shipping, etc.).

The specificity of the Ukrainian part of the Tisza RBD is that it is located exclusively within one administrative
unit - the Zakarpattia Oblast. This fact has a positive impact on the management of the river sub-basin. The
natural specificity of the Tisza river basin is that its Ukrainian part is located in the upper reaches of the
basin, and it is here that the chemical composition of the water and most of the river runoff is mainly formed.

An important feature of the Prut and Siret rivers is their high water content. The regimes of the Tisza, Prut
and Siret rivers are characterised by frequent floods of varying intensity, which poses a real threat not only
to the economic sector but also to the lives of people living in these sub-basins.

The Danube River Basin region is home to Emerald Network sites and wetlands protected under the
Ramsar Convention.

1.1.11 Typology of surface water bodies

The IWM typology was developed in accordance with the Methodology for Determining Surface Water
Massifs (hereinafter - the Methodology) approved by the Order of the Ministry of Ecology and Natural Re-
sources No. 4 dated 14 January 2019 to detail the hydrographic zoning of Ukraine, prepare a state water
monitoring programme, and develop and evaluate the effectiveness of the RBMP implementation.

The Danube RBF defines MNRs for five categories of surface waters - rivers, lakes, artificial and significa-
ntly modified surface waters, transitional and coastal waters.

For the typology and delineation of rivers and lakes, the EU WFD system A was used (Table 1, Table 2).

Table 1. Descriptors for rivers (system A)
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Descriptors

Catchment height, m Catchment area, km? Geological rocks
e midlands: over 800 e small: 10 - 100 e limestone
e lowlands: 500 - 800 e average: >100 - 1000 e silicate
e upland: 200 - 500 e Large: >1 000 - 10 000 e organic
e Jowland: <200 e very large: > 10 000

Table 2: Descriptors for lakes (system A)

Descriptors
Catchment height, Water mirror area, Geological
Average depth, m 2
m km breeds
e upland: 200 - e shallow: <3 e small:05-1 e limestone
500 e average in depth: 3 - 15 e average:1-10 e silicate
e lowland: <200 e deep:>15 e large: 10-100 e organic

The EU WFD system B is used for the typology of MNRs of the "transitional waters" and "coastal waters"
categories. For "transitional waters", in addition to ecoregion and salinity, an additional indicator is used
among the mandatory descriptors - origin (Table 3). This indicator, as an additional descriptor, was included
following the example of Romania and Bulgaria.

Table 3: Descriptors for transitional waters (system B)

Eco-region Salinity, %o Origin.
e Black Sea e oligohaline 0.5to <5 e seashore
e mesogastric 5to <18 e estuaries are open
e polygamous 18 to < 30 e estuaries are closed
e euryhaline < 40

For "coastal waters", in addition to the ecoregion and salinity, additional indicators are used - exposure
(protection from waves and wind), the prevailing composition of bottom sediments (Table 4).

Table 4. Descriptors for coastal waters (system B)

Eco-region Salinity, %o Exposition Bottom deposits
e Black Sea e (desalinated < 0.5 e protected e clay-silt
e oligohaline 0.5 to <5 (bays, bays) e silty sandy
e mesogastric 5to <18 e open (cape e sandy
e polygamous 18 to <30 zones, direct
e euryhaline 30 to <40 coast)

The Danube RBD is located within five ecoregions:

- MNRs of the "rivers" and "lakes" categories belong to ecoregions: Carpathians (number 10),
Hungarian Lowlands (number 11), Pontic Province (number 12), Eastern Plains (humber 16);

- MPAs of the "transitional waters" and "coastal waters" categories are located in the Mediterranean
ecoregion and belong to the sub-region: Black Sea.

The rivers of the basin are classified as small (with a catchment area of less than 100 km? ), medium (100
to 1000 km?), large (1000 to 10,000 km?) and very large (>10,000 km?) rivers by catchment area.

According to the altitude of the catchment area, the rivers of the basin are located in the midlands (over
800 m), lowlands (500 to 800 m), uplands (200 to 500 m) and lowlands (less than 200 m)

The basin's geological rocks are of two types: organic (O) and silicate (Si).

Table 5. Types of IBAs in the "rivers" category

Ne Type code Type

1 UA R 10_ L 1 Si a large river in the lowlands in silicate rocks

2 UA R_10 M_1_Si medium-sized river in the lowlands in silicate rocks
3 UA R_10 S_1 Si a small river in the lowlands in silicate rocks

4 UA R_16_S_3 Si a small river in the lowlands in silicate rocks

5 UA R_10 S_2 Si a small river on a hill in silicate rocks

6 UA R_10_S_3 Si a small river in the lowlands in silicate rocks
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Ne Type code Type

7 UA R 10 S 4 Si a small river in the middle mountains in silicate rocks
8 UA R 10 M 2 Si medium-sized river on a hill in silicate rocks

9 UA R 10 M _3 Si medium-sized river in the lowlands in silicate rocks
10 UA R 10 M 4 Si a medium-sized river in the midlands in silicate rocks
11 UA R 10 L 2 Si a large river on a hill in silicate rocks

12 UA R 11 S 1 Si a small river in the lowlands in silicate rocks

13 UA R 11 S 2 Si a small river on a hill in silicate rocks

14 UA R 11 M 1 Si medium-sized river in the lowlands in silicate rocks
15 UAR 11 L 1Si a large river in the lowlands in silicate rocks

16 UA R 11 XL 1 Si a very large river in the lowlands in silicate rocks
17 UA R 12 S 1 Si a small river in the lowlands in silicate rocks

18 UA R 12 M_1 Si medium-sized river in the lowlands in silicate rocks
19 UA R 12 XL 1 Si a very large river in the lowlands in silicate rocks
20 UA R 12 XL 1 O very large river in the lowlands in organic rocks

21 UA R 16 S 1 Si a small river in the lowlands in silicate rocks

22 UA R 16 S 2 Si a small river on a hill in silicate rocks

23 UA R 16 M_1 Si medium-sized river in the lowlands in silicate rocks
24 UA R 16 M 2 Si medium-sized river on a hill in silicate rocks

25 UA R 16 L 1 Si a large river in the lowlands in silicate rocks

26 UA R 16 L 2 Si a large river on a hill in silicate rocks

The category "lakes" includes 7 types of MPAs (Table 6).

Table 6: Type of MPAs in the "lakes" category

Ne Type code Type

1 UA L 12 XL 1 SH_Si | very large lake in the lowlands, shallow in silicate rocks

2 UA L 12 S 1 SH_Si a small lake in the lowlands is shallow in silicate rocks

3 UAL 12 S1SHO small lake in the lowlands shallow in organic rocks

4 UA L 12 M_1 SH_Si The middle lake in the lowlands is shallow in silicate rocks
5 UA L 12 M1 SH O The middle lake in the lowlands is shallow in organic rocks
6 UA L 12 L 1 SH Si a large lake in the lowlands is shallow in silicate rocks

7 UAL 12 L 1 SHO a large lake in the lowlands is shallow in organic rocks

In the category of "transitional waters", 1 type of MWR was identified (Table 7).

Table 7. Types of IWPs in the "transitional waters" category

No Type code
1 UA_ TW_M5 M_M

Type

mesohaline estuaries

One type of MPA of the "coastal waters" category was identified (Table 8)

Table 8. Types of MPAs in the "coastal waters" category

Ne Type code
1 UA_ CW_M5 M_SH D_SS

Type
mesogaline open deep silty-sandy
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1.1.12 Reference conditions

The assessment of the ecological state of the MPA is based on a comparison of biological indicators (bent-
hic macroinvertebrates, macrophytes, phytobenthos, phytoplankton and fish) with reference conditions that
characterise the state of the MPA, which has not been subjected to anthropogenic impact or is minimal.

Reference conditions are determined on the basis of data obtained from reference sites, through modelling
(predictive models or retrospective forecasting methods that take into account historical, paleogeographic
and other available data that provide a sufficient level of confidence in the values for reference conditions
for each type of MPE) or a combination of these methods or based on expert opinion.

In order to establish reference values for biological indicators based on data from reference sites, it is
necessary to establish such sites for each type of MPA in all natural categories. The network should cover
a sufficient number of sites to provide a sufficient level of confidence and to account for the variability of
values for indicators that correspond to the different ecological status of the MPA type.

Key criteria for selecting reference sites:

characterise the state of the MPA without anthropogenic impact or with minimal impact;

- There is no industry or intensive agriculture;

concentrations of specific synthetic pollutants are zero or below the detection limits;

no morphological changes;

- water abstraction and flow control cause only minor fluctuations in water levels and do not affect
surface water quality;

- the vegetation of the coastal zone is appropriate for the type of MPA and geographical location;
- hoinvasive species;

- fishing and aquaculture do not affect the functioning of the ecosystem.

In accordance with subpara. 2, clause VII. of the Order of the Ministry of Ecology and Natural Resources
of Ukraine No. 5 dated 14.01.2019 "On Approval of the Methodology for Assigning a Surface Water Body
to One of the Classes of Ecological and Chemical Conditions of a Surface Water Body, as well as Assigning
an Artificial [...]", type-specific reference conditions may also be determined based on existing reference
sites in other countries for the same type of MWB or by combining the procedures described above.

Given that reference conditions for all types of MSPs are not currently defined in Ukraine, it was suggested
to use the reference conditions established for the same or similar types in neighbouring EU countries,
namely the Slovak Republic and Romania.

The methodology includes four hydrobiological indicators (benthic macroinvertebrates, phytoplankton, phy-
tobenthos, macrophytes, macroalgae and eutrophication, respectively) for four natural categories of surface
waters (rivers, lakes, transitional waters and coastal waters) that have been identified in Ukraine.

A draft order has been developed to approve environmental water quality standards for the MWR and to
amend certain regulatory acts that establish reference conditions and type-specific classifications.

1.2 Defining arrays

1.2.1 Surface water and

In the Danube River Basin RBM, the MWC was determined on 335 rivers and 16 lakes (according to the
Water Resources of Ukraine geoportal of the State Agency of Water Resources of Ukraine).

Within the Danube RBM, 885 MEAs have been identified (Annex 1). The designated MPAs belong to the
following categories of surface water:

- Tivers;

- lakes;

- artificial (AIU) and significantly modified (SMA);
- transitional waters;

- coastal waters.

Category "rivers"

According to the Methodology, 676 MPEs were identified. The number of identified MPEs depending on
descriptors and types is shown in Tables 9 and 10.

Table 9. Distribution of IBAs of the "rivers" category by descriptors

Descriptor Indicator. Number of MWPs
by eco-region Eastern plains 110
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Descriptor Indicator. Number of MWPs
Pontic province 27
Hungarian lowlands 34
Carpathians 505
small (S) 537
by catchment area ;Vrgzea?f) (M) 12011
very large (XL) 17
in the midlands 115
by the height of the catchment | in the lowlands 176
area on a hill 244
in the lowlands 141
. in silicate rocks 675
by geological type in organic rocks 1
Table 10. Distribution of IBAs of the "rivers" category by type
Number of
Ne Type code Type designated
MPASs
1 | UARI0_L_1Si | alarge river in the lowlands in silicate rocks 4
2 UA_R_10_L 2 Si | 3 large river on a hill in silicate rocks 6
3 UA_R_10_M_1_Si | medium-sized river in the lowlands in silicate rocks 12
4 UA_R_10_S_1_Si | 3 small river in the lowlands in silicate rocks 37
5 UA_R_10_S_2_Si | a small river on a hill in silicate rocks 123
6 UA_R_10_S_3_Si | a small river in the lowlands in silicate rocks 155
7 UA_R_10_S_4_Si | 3 small river in the middle mountains in silicate rocks 112
8 UA_R_10_M_2_Si medium-sized river on a hill in silicate rocks 33
9 UA_R_10_M_3_Si | medium-sized river in the lowlands in silicate rocks 20
10 | UA_R_10_M_4_Si | 3 medium-sized river in the midlands in silicate rocks 3
11 | UA_R11 L 1 Si | alarge river in the lowlands in silicate rocks 6
12 | UA_R_ 11 M_1_Si | medium-sized river in the lowlands in silicate rocks 8
13 | UA_R_11_S_ 1 Si | g smallriver in the lowlands in silicate rocks 14
14 | UA_R_11_S_2 Si | zsmall river on a hill in silicate rocks 4
15 | UALR_11 XL_1_Si | 3 very large river in the lowlands in silicate rocks 2
16 | UA_R_12. S 1 Si | g smallriver in the lowlands in silicate rocks 9
17 | UA_R_12 XL_1_O | very large river in the lowlands in organic rocks 1
18 | UA_R_12 XL_1_Si | 3 very large river in the lowlands in silicate rocks 14
19 | UAR 12 M_1_Si | medium-sized river in the lowlands in silicate rocks 3
20 | UA_R_16_L 1 Si | jjarge river in the lowlands in silicate rocks 2
21 | UA_R_16_L 2 Si | j3jarge river on a hill in silicate rocks 3
22 | UA_R_16_S_1 Si | g smallriver in the lowlands in silicate rocks 18
23 | UA_R_16_S_2_Si | 4 small river on a hill in silicate rocks 64
24 | UA_R_16_S_3_Si | 3 smallriver in the lowlands in silicate rocks 1
25 | UA_R_16_M_1_Si | medium-sized river in the lowlands in silicate rocks 11
26 | UA_R_16_M_2_Si | medium-sized river on a hill in silicate rocks 11

Category "lakes"

16 MPAs have been identified (Table 11) in the Danube RBM.




Danube River Basin Management Plan 2025-2030 (draft)

Table 11. MPAs of the "lakes" category

Quantity
of the
designated
MPOs

Ne Type code Type

Ecoregion 12 Pontic Province
UAL 12 L 1 SHO a large lake in the lowlands is shallow in organic rocks

UAL 12 L 1 SH_Si a large lake in the lowlands is shallow in silicate rocks

UAL 12 M 1 SHO The middle lake in the lowlands is shallow in organic rocks

UA_L_12 M_1 SH_Si The middle lake in the lowlands is shallow in silicate rocks

UA_L 12 S 1 SH O small lake in the lowlands shallow in organic rocks

UA_L 12 S 1 SH_Si a small lake in the lowlands is shallow in silicate rocks

~N| O g M| Wl N -
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UA_L_12 XL_1_SH_Si | yery large lake in the lowlands, shallow in silicate rocks

Category "transitional waters"
One MSP in the Danube RBM has been identified:

- TW - transitional waters;

- M5 - Black Sea - sub-ecological region;

- M - mesohaline: average annual salinity ranges from 5 to 18 %s;
- M is for the seaside by origin.

Table 12. Types of IWPs in the "transitional waters" category

Quantity
of the designated MPOs
1 UA TW_M5_M_M mesohaline estuaries 1

Ne Type code Type

Category "coastal waters"
One MSP in the Danube RBM has been identified:

- CW - coastal waters;

- M5 - Black Sea - sub-ecological region;

- M - mesohaline: average annual salinity ranges from 5 to 18 %o;
- SH - open (cape zones, straight coast);

- D - deep: over 50 m;

- SS - silty-sandy bottom sediments.

Table 13. Types of MPAs in the "coastal waters" category

Quantity
of the
designated
MPOs

1 UA CW M5 M SH D SS | mesogaline open deep silty-sandy 1

Ne Type code Type

Category "significantly altered surface water bodies"

There are 155 IBAs identified in the basin. The share of IWMPs in the total number of MSPs in the Danube
RBM is 18%. The bulk (95 MSPs) are classified as 1ZMVs due to diversion.

37 MNEs are classified as MSMEs due to overregulation.

23 MWRs are classified as IWRM due to a combination of regulation and channel straightening (Fig. 1).
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Figure 1. Distribution of IHMW by causes of hydromorphological stress, %.
Category "artificial surface water bodies"
In the Danube basin, 36 SWMS have been identified, of which 34 are canals and 2 are floodplains.

The percentage distribution of the identified MSPs in the Danube RBM by category is shown in Figure 2.

B piyKK

mo3epa

H nepexigHi Bogn

 npubepexHi Boan

B LUTYYHI

B [CTOTHO 3MiHEHI

Figure 2. Breakdown of identified MSPs by category, %.

Each of the 885 MSPs identified in the Danube RBM has been assigned a unique code, which looks like
this:

UA_ M5.3.X_YYYY, where:

- UA - Ukraine;

- M5.3 - Danube RBM code (according to the Order of the Ministry of Ecology and Natural Re-

sources of Ukraine No. 103 of 29 March 2017 "On Approval of the Boundaries of River Basin Areas,

Sub-basins and Water Management Areas");

- X - code of the Danube sub-basin (1 - Tisza sub-basin, 2 - Prut sub-basin, 3 - Siret sub-basin, 4 -

Lower Danube sub-basin);

- YYYY is the unique number of the designated MSP in the Danube RBD.
Each linear IBA (categories "rivers", "artificial or significantly modified IBA") has a length (km). The length
of the RBMs in the Danube RBZ ranges from 0.26 km (UA_M5.3.1 0453 - Bachava River) to 119.7 km
(UA_M5.3.2_0007 - Prut River).

Figure 3 shows the distribution of the identified linear MPAs in the Danube RBM by length.
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Figure 3. Distribution of the identified linear IPPs by length

Each polygonal MPA (categories "lakes", "artificial or significantly modified MPAs", "transitional waters",
"coastal waters") has an area (km? ). The area of MNRs in the Danube RBZ ranges from 0.16 km?2
(UA_M5.3.2_0229 - Glodos reservoir) to 242.4 km2 (UA_M5.3.4_0105 - transitional waters).

Figure 4 shows the distribution of the identified polygonal MPAs by area.
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Figure 4. Distribution of identlfled polygonal MPAs depending on the area
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1.2.2 Groundwater

The boundaries of hydrogeological structures of aquifers were compared when identifying the MPZs within
the Danube River basin. All aquifers with groundwater intakes of more than 10 m? /day and separately
drilled exploration wells that have produced such flow rates were analysed. The main criteria for determi-
ning the boundaries of the MPZV were the geological and stratigraphic boundaries of aquifers, flow lines
or groundwater watershed lines (for quaternary aquifers), as well as drilling data and hydrogeological sur-
vey results for them. In addition, the anthropogenic load and available data on the quantitative and qualita-
tive state of groundwater were taken into account.

The determination of the MWRs started with the first aquifers from the surface. As a result, the following
were identified: non-pressure quaternary aquifers, pressure aquifers, and main aquifers used for centralised
water supply. The study did not consider the presence of IPZV in deep aquifers that are not used for water
supply, are unsuitable due to their natural quality, or for technical or economic reasons.

Non-pressure aquifers are virtually unprotected from surface pollution by their natural characteristics. The
vulnerability of groundwater depends on the characteristics of the rocks in the aeration zone, namely its
thickness and lithological composition.

Pressure aquifers are mostly reliably protected from contamination, as the roof is covered by water-resistant
sediments with a thickness of more than 10 m.

As a rule, pressure groundwater is also protected by hydrodynamic parameters. Within the area of depres-
sion sinkholes, there are prerequisites for the flow of water with increased salinity or pollutants into the
aquifer. Groundwater is particularly vulnerable in areas of intense anthropogenic impact, especially as a
result of mining and ore processing operations. In addition, as the volume of water intake increases, there
is a risk of aquifer depletion.
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The following maps were used to identify the MSPs:

of the main aquifers;

water availability of aquifers;

existing and potential sources of pollution;
hydrochemical map of the main aquifers;
protection of groundwater;

groundwater monitoring.

The HAZMATS are identified according to their quantitative and chemical state.

The aquifer coding system adopted in Ukraine in the AlIS SQC (automated information system of the State
Water Cadastre) maintained by the SE Geoinform of Ukraine was used to formulate the MAPZV code.

In the process of performing the work, we used the MPZV by analogy with the codes of surface water
arrays. For example, the array code UAM5200Q100, where:

UA is a country;

M5 is an international maritime system code;

2 - river basin, according to the Water Code;

0 - river sub-basin, according to the Water Code;

Q - geological system (geological age of water-bearing rocks);
100 - number of the groundwater massif.

After analysing the aquifers and complexes that are used or have potential for centralised and agricultural
water supply in the Danube basin (within the administrative boundaries of Zakarpattia, lvano-Frankivsk,
Chernivtsi and Odesa oblasts), the following MSZs were identified.

Table 14. MNRBs and groups of MNRBs in the Danube River basin within Zakarpattia, Ivano-
Frankivsk, Chernivtsi and Odesa oblasts

- . Area of
Ne Um:‘lheedlggc(i:e o Aquifer (complex) Gei?llgg)l(cal thekhrf]\éVP,
Tisza River sub-basin
Group of MWPs in alluvial Upper Ne-
opleistocene-Holocene sediments of
1 | UAM5310Q100 floodplains and first floodplain terraces of ri- aPlll+aH 1251,0
vers of the mountainous part and Solot-
vynska depression
A group of PGEs in weathering crust and
2 | UAM5310Q200 | other loose Holocene sediments of the moun- | e, p, ed, dcH 7366,0
tain slopes of the sedimentary Carpathians
MWP in lacustrine-alluvial middle-upper Ne-
3 | UAM5310Q300 | opleistocene-New Member sediments of the laPII-lllmn 1854,0
Minaya Formation
MWP in lacustrine-alluvial Eopleistocene-Lo-
4 | UAM5310Q400 wer Neopleistocene sediments of the Chop laE+PI¢p 1090,0
Formation
MPZV in alluvial Pliocene-Lower Ne-
5 | UAM5310Q500 | opleistocene sediments of the ninth and tenth a9-10N2-El 118,0
overflank terraces (Kopanska terrace)
6 UAM5310N100 MWP in sediments of the Pliocene lInytsia N2il 1307,0
Formation
A group of MMPs in volcanogenic Pliocene
7| UAMS310N200 sediments of the Vygorlat-Gutynsky Ridge N2vg 1727,0
Siret River sub-basin
MPZV in alluvial sediments of Holocene
8 | UAMS5330Q100 floodplains and upper Neopleistocene al-5Plll+aH 379,0
floodplain terraces
9 | UAM5330N100 MWP in Miocene sediments N1s1, Niks, 844
N1tr, Nlop
10 | UAM533PG100 MWP in Paleocene-Eocene sediments P1-2 327
11 | UAM5330K100 MWR in Upper Cretaceous sediments K2 78
Prut River sub-basin
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o . Area of

Ne Um;‘lheedlgg(ée o Aquifer (complex) Geizlgg)l(cal thekl\rflq\gVP,
MPZV in alluvial sediments of Holocene
12 | UAM5320Q100 floodplains and upper Neopleistocene al-5Plll+aH 810
floodplain terraces
13 | UAM5320N100 MWP in Miocene sediments N1st, Niks, | 5400
N1tr, Nlop
14 | UAM532PG100 MWP in Paleocene-Eocene sediments P1-2 252
15 | UAM5320K100 MWR in Upper Cretaceous sediments K2 381
Lower Danube sub-basin

16 | UAM5340N100 | MWP in the Upper Sarmatian sediments | N1s3 | 16478

The characteristics of the MSPs and groups of MSPs are presented in the relevant sections 1.2.2 of the
Danube River Sub-basin Management Plans and in Annex 2.

GIS technologies were used in the process of identifying the MHZs and creating the relevant maps. Ac-
cording to Guideline No. 9 "On Implementation of Geographic Information Systems (GIS)", river basins,
sub-basins and groundwater massifs were depicted on the map as polygons, and observation wells as
points, etc.
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2 MAJOR ANTHROPOGENIC IMPACTS ON THE
QUANTITATIVE AND QUALITATIVE STATE OF
SURFACE AND GROUNDWATER, INCLUDING
POINT AND DIFFUSE SOURCES

2.1 Surface water

The Danube River basin is located within four regions of Ukraine (Zakarpattia, Ivano-Frankivsk, Chernivtsi
and Odesa regions). The socio-economic structure of the basin creates preconditions for the formation of
anthropogenic pressure that affects surface waters. The main factors of anthropogenic pressure include:

- population. The population of the basin is 3.532 million people;

- enterprises in various sectors of the economy;

- agriculture, which is one of the basin's economic sectors and is characterised by a high level of
development;

- Cross structures on small and medium-sized rivers prevent the free passage of water, sediments and
migration of aquatic life, and change the transit mode of rivers to an accumulation one.

The characterisation of anthropogenic load and its impact should be carried out on the basis of chemical,
physico-chemical and hydromorphological indicators that reflect the conditions of existence of the biotic
component of aquatic ecosystems. Changes in these parameters in the event of a significant anthropogenic
load can lead to the risk of not achieving a "good" ecological status of water.

The assessment of the anthropogenic load on the MWR was carried out in accordance with the
Methodological Recommendations for the Analysis of the Main Anthropogenic Loads and Their Impacts on
the Surface Water Status, which were approved at the meeting of the Scientific and Technical Council of
the State Agency of Ukraine for Water Resources on 20 April 2023, Minutes No. 2.

The methodological basis of the assessment was the DPSIR model developed by the European Environ-
ment Agency (EEA)! and adapted to the conditions of Ukraine. The determination of anthropogenic pres-
sure was based on a sequential analysis of Drivers/Activities — Pressures — State — Impact — Response

(Fig. 5).

YUHHUK /

BYA OIANbHOCTI HABAHTAXEHHA
? ?
3AX0Ou

Figure 5. Conceptual model of the DPSIR

Assessing the risk of not achieving "good" environmental status

The analysis of anthropogenic load and related impacts is aimed at determining the probability of compli-
ance/non-compliance of a water body with the objectives of environmental quality of the water environment.

Assessment of the risk of failure to achieve environmental goals from point sources of pollution

1 CIS Guidance #3 Pressure and Impact Analysis, EU, 2003
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Based on the results of the assessment of anthropogenic loads from point sources of pollution and their
impact on the basin's MES, the risk of not achieving a "good" ecological status/potential was established
(Fig. 6) for

- 696 MPV - "no risk";

- 90 MPV - "possibly at risk";

- 99 MPV - "at risk".

® 6e3 PU3MKY ~ MOMKAMBO Mig PU3MKOM ™ Mg PUSUKOM

Figure 6. Risk assessment of failure to achieve "good" ecological status/potential based on the results of the
assessment of anthropogenic pressures from point sources

Assessment of the risk of failure to achieve environmental goals from diffuse sources of pollution

Based on the results of the assessment of anthropogenic loads from diffuse sources of pollution and their

impact on the basin's MES, the risk of failure to achieve "good" ecological status/potential was established
(Fig. 7) for

- 579 MPV - "no risk";
- 175 MPV - "possibly at risk";
- 131 MPS are "at risk".

® 6e3 PU3MKY = MOXK/IMBO Nif PU3MKOM B Mig PU3UKOM

Figure 7. Risk assessment of failure to achieve "good" ecological status/potential based on the results of the
assessment of anthropogenic loads from diffuse sources

Assessing the risk of not achieving environmental goals: hydromorphological changes
Based on the results of the assessment of hydromorphological changes,? was established:

- 694 MWP - "no risk";
- 155 MMBs are "at risk";
- 36 MPV - not defined.

2 The risk of failure to achieve environmental objectives based on hydromorphological changes was not assessed for the SSSI
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m 6e3 pU3MKy W Mig PU3MKOM = He BU3HAYEeHO

Figure 8. Risk assessment of failure to achieve "good" ecological status/potential based on the results of
anthropogenic pressure assessment: hydromorphological changes

Generalised risk assessment of failure to achieve 'good’ environmental status/potential
The risk of not achieving a "good" environmental status/potential has been assessed as follows:

- 394 MWP - "no risk";
- 165 MPV - "possibly at risk";
- 326 IPPs are "at risk".

m 6e3 pM3MKY = MOK/JIMBO NiJ PU3MKOM B Mig, pU3NKOM
Figure 9. Generalised risk assessment of failure to achieve 'good' environmental status/potential of MNR
Impact of military operations on the state of surface water bodies

In contrast to the Lower Danube sub-basin, the Tisza, Prut and Siret sub-basins have not been affected by
military operations.

1. Pollution (organic, biogenic, hazardous) substances caused by:

1.1 destruction, suspension, disruption of the technological process of enterprises (including
warehouses, oil product depots)

Data on the destruction, suspension or disruption of the technological process of enterprises as of Septem-
ber 2023 are presented in Annex 3.

1.2 direct hit of pollutants from missiles, shells of military equipment, their washing, seepage in
combat zones

Artillery shells, rockets and other munitions are basically composed of a metal shell filled with an explosive,
propellant and a detonator.

Explosives are classified into primary explosives (mercury, lead azide, TNT) and secondary explosives
(THE, hexogen, tetryl, TNT, picric acid, plastid-4, ammonites, dynamites, ammonals).
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Metals are associated pollutants. The most common is lead, but also antimony, copper, cadmium, chro-
mium, mercury, arsenic, nickel, bismuth and tungsten. As a rule, metals are concentrated in the sinkhole.

Flares burn at high altitude and disperse metals over large areas. Pyrotechnics can contain barium, anti-
mony, strontium, copper, magnesium, manganese, chromium and lead. Unlike explosives and propellants,
metals occur naturally in the environment, so their background concentrations need to be measured.

The detonation of rockets, artillery shells and mines produces a number of chemical compounds, including
carbon monoxide and carbon dioxide, water vapour, nitrogen oxide, nitrogen, etc. A number of toxic ele-
ments, including sulphur and nitrogen oxide, also evaporate.

Monitoring of surface water in the area of active hostilities and recently liberated territories is not currently
carried out for security reasons.

2. Impossibility of water monitoring or reduction of its programme (spatially and temporally) in the tem-
porarily occupied territories.

A — 6aceliH pivok MpuyopHomop'st
B — 6aceitH pivok Kpumy

C — 6aceiiH lyHato

D — 6aceitH AHicTpa

E — 6aceiiH JHinpa

F — 6aceitH [oHy

G — 6acenH pivok Mpuasos's

H — 6aceiiH MiBaeHHoro byry

| — 6aceiiH Bicnn

[epxaBHe areHTCTBO BOAHUX pecypciB YKpaiHCBKUIA riapomMeTeoponoriyHni LeHTp

@ &0 © @ O

> 10% 10-50% 50-100% 100% MoHiTopuHr He
BUKOHYBaBCA

Figure 10. Surface water monitoring by river basin, 20223

3. 3. Impossibility or restrictions on water management in the temporarily occupied territories.

BTpaTV MaTepianis, obnagHaHHs, A — BaceitH pivok MpuyopHomop'sa
TIIOACHKOrO NoTeHLjiany: B — 6aceitH Bicnn
C — BaceltH pidok Kpumy
. > 50% D - cy66aceiiin BepxHboro [JHinpa Ta pivku [ecHa
E — 6aceiiH OHictpa
D 25.50% F — cy66aceiin HuxHboro fyHato
G — cyb6aceiiH HuxHboro JHinpa
H — cy66aceith CepeaHboro [Hinpa
D <25% | — cy66aceliH piuku Mpun‘aTs
J — cy66aceitH MpyTy Ta CipeTy
uyacTkosa abo K — 6aceiH pivok Mpurasos's
noBHa BTpaTa L — 6aceiin [oHy
KOHTpOIo M — 6aceii MisgeHHoro Byry

N — cy66aceitH Tucn

Figure 11: Impact of military operations on the ability to manage water resources?

2.1.1 Organic pollution

The main cause of organic pollution is insufficient or no wastewater treatment. Organic pollution can lead
to significant changes in the oxygen balance of surface waters and, as a result, to changes in the species
composition of aquatic life or even their death. The input of organic matter with wastewater is usually as-
sessed by the indirect indicators of BODs and COD.

Diffuse sources

3 Information prepared by the Zoy Environmental Network for the OSCE Project Co-ordinator in Ukraine
4 Information prepared by the Zoy Environmental Network for the OSCE Project Co-ordinator in Ukraine
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Organic pollution from diffuse sources is mainly caused by rural households that are not connected to
sewerage networks. Such individual households dispose of wastewater by accumulating it in lagoons, from
which it is filtered into the nearest groundwater horizons.

The load from the rural population was assessed using the calculation method. For this purpose, we used
the coefficients of organic matter intake due to the vital activity of 1 person. In European countries, the
generation of load from the population is calculated using the following indicators: BODs - 60 g/day/person,
COD - 110 g/day/person.

During a calendar year, the total organic matter (BODs , COD) inputs to the WRB from distributed sources
of pollution in the basin are significantly higher than from point sources. The reason for this is the low level
of connection of the basin's population to sewage treatment plants.

In rural areas of the region, as well as in small towns and some cities, wastewater is discharged into sumps
and pits, from where pollutants easily enter groundwater and are transported to surface water.

The following rivers play a key role in organic pollution of the basin from diffuse sources: the lower reaches
of the Tisa (Berehovo district), the Latorytsia (Mukachevo and Uzhhorod districts), the Borzhava (Khust
district, Berehovo district (from the village of Velyki Komyaty to the mouth)), the Prut (Khust district), the
Velyki Komyaty to the mouth)), Prut, Peremyska, Lyubizhna, Oslava, Bila Oslava, Krasna, Tovmachyk,
Tovmach, Pistynka, Brusturka, Lyuchka, Akra, Rybnytsia, Volytsia.

Point sources

The main cause of organic pollution is insufficient or non-existent wastewater treatment after use by
settlements, industrial and agricultural enterprises. Such pollution can affect the composition of aquatic
species and the ecological status of water bodies. The decomposition of organic matter consumes a lot of
oxygen, which reduces the water's oxygen content and causes aquatic organisms to die. Organic pollution
from these sources is assessed by BOD and COD.s

According to the water use reports in the form No. 2TP-Vodkhoz (annual), in 2020, the total volume of
wastewater discharged into the surface water bodies of the Danube River basin was 123.690 million m3,
includingincluding: polluted without treatment - 21.936 million m3, polluted with insufficient treatment - 3.893
million m3, normatively clean without treatment - 46.009 million m3 and normatively treated - 51.852 million
m? (Fig. 12).

® 326pyaHeHi 6e3
OYMCTKM

3,893
® 326pyaHeHi
Hef0CTaTHbO-0UMLLEHI

HOpMaTVIBHO-O‘-WIU.I,eHi

¥ HOPMaTUBHO-YKCTI 6e3
OUYMCTKM

Figure 12. Water discharge in the Danube basin in 2020, million m33

By economic sector, the discharge of wastewater into surface water bodies of the Danube River basin in
2020 was as follows: agriculture (including fish farming) - 65.733 million m3, housing and communal
services - 52.720 million m?3, industry - 3.141 million m3, and other - 2.096 million m? (Fig. 13).



Danube River Basin Management Plan 2025-2030 (draft)

3,141 __ 2,096

B Ci/JIbCbKe rocnofapcTeo
® KOMYHasibHe
rocrnofapcreo

NPOMMCIOBICTb

= jHWi

Figure 13. Discharge volumes by economic sectors in the Danube basin in 2020, million m32

Since the anthropogenic load was assessed based on 2020 data, we present below the data on the total
volumes of organic matter discharged into the basin in 2020. Thus, BODs was 952.3 tonnes, COD - 2116.6
tonnes.

Organic pollution from municipal services

The pollution of the basin's surface waters is caused by point sources, such as utility companies. Most of
the agglomerations are connected to the CWS. For agglomerations not connected to the CWS, wastewater
is collected in individual septic tanks or cesspools, which are not treated and may be one of the potential
sources of pollution of both surface water and underground aquifers in the basin.

In 2020, organic pollution from municipal point sources amounted to 785.4 tonnes of BODs and 1982.5
tonnes of COD. The largest cities account for the dominant share of organic pollution: Uzhhorod, Chernivtsi,
Mukachevo.

The degree of wastewater treatment at WWTPs varies considerably. The WWTPs in most cities are in an
extremely dilapidated state, having been built in the Soviet era. Over the past 30 years, urban development
has led to an increase in the amount of wastewater that is several times higher than the design capacity of
the WWTPs, resulting in a significant amount of insufficiently treated or untreated wastewater entering the
Danube basin.

Organic pollution from industry and other facilities (water users)

The organic pollution of the WSS of the Danube sub-basins is mainly due to the paper and food industries.
Pollution by organic matter from industrial point sources amounted to 9.1 tonnes in terms of BODs and 98.9
tonnes in terms of COD.

Organic pollution from agricultural point sources is insignificant and in 2020 amounted to 1.3 tonnes for
BODs and 0.9 tonnes for COD.

2.1.2 Pollution by nutrients

The flow of nutrients into the surface waters of the basin is the driving force behind eutrophication, which
leads to an increase in primary production and accumulation of organic matter. The enrichment of water
with nutrients stimulates the development of autotrophic aquatic organisms, resulting in an undesirable
imbalance of organisms in the aquatic environment and a decrease in water quality.

Among the nutrients, phosphorus and nitrogen compounds play a dominant role, and in some cases,
ferrous may have an impact. Of the first two, phosphorus plays a greater role, while nitrogen is much less
likely to limit the development of autotrophic organisms, due to the ability of many bacteria and
cyanobacteria to fix it.

Nutrients can come from both point and diffuse sources. The main sources are untreated wastewater from
municipal and industrial facilities. The widespread use of phosphorus-containing detergents and washing
powders with insufficient treatment of waste water increases nutrient pollution. Ukraine has established
phosphate content limits in detergents that are in line with European Parliament regulations. The efficiency
of phosphorus removal from wastewater at most WWTPs does not exceed 20%, and due to outdated
technological equipment, the efficiency of phosphorus removal does not even reach the design values.
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Nutrients enter the Danube sub-basins from point sources (agglomerations, industry, agriculture) and
diffuse sources (surface runoff, precipitation). Diffuse sources are partly of natural and anthropogenic origin
(mainly agriculture).

Diffuse sources

Diffuse sources are defined as the washing away of substances from the surface of the catchment and the
soil layer of the soaking zone. This type of pollution is the most difficult to assess, as it cannot be directly
measured, but must be estimated through probable pathways. Diffuse runoff can be caused by both natural
factors (precipitation, geological structure and soil composition) and anthropogenic factors, which in this
case act as indirect factors (degree of ploughing, crop yields).

Land cover type is the dominant factor in the anthropogenic load from diffuse sources.

According to the physical and geographical division, there are clear differences in land cover types, which
significantly affects the emission of elements. For example, in the direction from the source to the mouth
of the Prut and Siret rivers, there is a decrease in the degree of forest cover, while the share of agricultural
land, which provides the main supply of nutrients, is increasing. The disturbance of soil cover due to ploug-
hing leads to significant losses of nutrients due to deflation and water runoff.

Another important indicator of the anthropogenic load from diffuse sources of pollution is the intensity of
agriculture, which is expressed primarily in the amount of fertilisers applied. Most of the mineral fertilisers
applied to various crops are nitrogen fertilisers.

There is no intensive agricultural production in the upper reaches of the Prut and Siret rivers, in a moun-
tainous area with low temperatures and high rainfall. Meat and dairy farming and sheep breeding are
developed here.

The organic fertiliser load is not provided in the statistical information. This indicator is calculated on the
basis of data on the number of livestock, manure yields and the nitrogen and phosphorus compounds in
their composition.

Despite the fact that the livestock industry in Ukraine has shrunk significantly since the change in the
economic structure and is recovering slowly, there are still a large number of domestic animals, especially
birds, in the Lower Danube sub-basin.

In the Tisza sub-basin, diffuse pollution from the territory of former timber and chemical enterprises
(Perechyn, Velyky Bychkiv and Svalyava timber and chemical plants) and solid waste disposal sites is a
particular danger.

Point sources

Pollution by nutrients from point sources is caused mainly by the discharge of insufficiently treated or
untreated wastewater into surface water bodies (after use by settlements, industry and agriculture), which
significantly increases their concentration in water bodies.

Within the Danube basin, there were no discharges of wastewater in 2020:

- 182.8 tonnes of ammonium nitrogen;
- 107738.1 kg of total nitrogen;

- 941 .4 tonnes of nitrates;

- 27.6 tonnes of nitrite;

- 116101.5 kg of phosphates;

- 17869.9 kg of total phosphorus.

The largest cities account for the dominant share of nutrient pollution: Uzhhorod, Chernivtsi, Mukachevo.
Pollution from industrial wastewater is negligible.

A large proportion of pollution is generated by the return (waste) water of healthcare facilities, mainly
sanatoriums in Zakarpattia. The composition of the return (waste) water of these institutions is similar to
that of municipal enterprises and is represented mainly by nitrogen and phosphorus compounds. In most
cases, sanatoriums, in addition to health improvement functions, also perform the role of public utilities in
the settlements where they are located.

2.1.3 Pollution by hazardous substances

Hazardous substances are represented by priority pollutants subject to control in accordance with the Order
of the Ministry of Ecology and Natural Resources of Ukraine No. 45 dated 06.02.2017 "On Approval of the
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List of Pollutants for Determining the Chemical State of Surface and Groundwater Massifs and the
Ecological Potential of an Artificial or Significantly Modified Surface Water Massif" (hereinafter - the Order)
and the Order of the Ministry of Ecology and Natural Resources of Ukraine No. 5 dated 14.01.2019 No. 5
"On Approval of the Methodology for Assigning a Surface Water Body to One of the Classes of Ecological
and Chemical Status of a Surface Water Body, as well as Assigning an Atrtificial or Significantly Modified
Surface Water Body to One of the Classes of Ecological Potential of an Artificial or Significantly Modified
Surface Water Body".

The available information on the discharge of priority pollutants in the Danube sub-basins is currently quite
limited. According to the state water use accounting and reporting on water use in the form No. 2TP-water
farm (annual), approved by Order No. 78 of the Ministry of Ecology and Natural Resources of Ukraine on
16.03.2015, for the period 2016-2021, no business entity in the Danube basin reported the presence of
pollutants in its wastewater discharges that were included in the list of priority pollutants by Order No. 45 of
the Ministry of Ecology and Natural Resources of Ukraine.

Monitoring of the content of priority and other hazardous substances in surface waters and sediments of
the Tisza, Prut and Siret sub-basins showed that the water and sediments contain organic substances,
including priority substances such as pesticides, pharmaceuticals, polyaromatic hydrocarbons, halogena-
ted hydrocarbons, and heavy metals (cadmium, lead, nickel).

The monitoring results showed that the concentration of diphthalates (2-ethylhexyl) (a widely used
plasticiser), naphthalene, cadmium, lead and nickel exceeded the environmental quality standard for priority
substances in water. In addition, elevated concentrations of polyaromatic hydrocarbons, which are
indicators of oil products, were found in each of the surface water samples collected in the Tisa River sub-
basin.

In accordance with the Resolution of the Cabinet of Ministers of Ukraine of 19.09.2018 No. 758 "On
Approval of the Procedure for State Water Monitoring”, the laboratories of the Tisza River Basin and the
Prut and Siret River Basin were sampling water on a monthly basis during 2019-2020 to determine chemical
and physicochemical parameters at 30/15 (2019), 45/19 (2020), respectively, at the observation points of
surface water massifs from which water is taken to meet the drinking and household needs of the
population.), respectively, at the observation points of surface water massifs, from which water is abstracted
to meet the drinking and household needs of the population in a volume of more than 100 m? /day; massifs
at risk based on anthropogenic impacts on the qualitative and quantitative state, and surface water massifs
in transboundary areas identified in accordance with interstate agreements on water management in border
waters between the Government of Ukraine and the Governments of Hungary, the Slovak Republic,
Romania and the Republic of Moldova.

Water samples from surface water massifs were transferred to the water monitoring laboratory of the
Western Region of the Dniester BWR in compliance with the requirements of regulatory documents (DSTU
ISO 6468-2002, DSTU ISO 10301:2004, DSTU ISO 5667-1:2009, DSTU ISO 5667-2:2009, DSTU 1SO
5667-6:2009) for measurements of priority pollutants approved by the relevant Order.

Based on the results of the monitoring of priority pollutants in the Tisza, Prut and Siret sub-basins, 32
hazardous specific pollutants (27 synthetic pollutants and 5 non-synthetic pollutants (heavy metals:
cadmium, nickel, mercury, lead, zinc) were identified. The list of hazardous substances is presented in
Table 15.

Table 15. Specific pollutants (synthetic pollutants) for the Tisza, Prut and Siret sub-basins

Chemical registration |Indicators for determining the environmental MRS an_nual Maximum
number status of the MPE concentration, concentration,
pg/dms3 pg/dms3
74070-46-5 Aklonifene mcg/dm? - 0,14
62-53-3 Aniline, ug/dm? 15 16,0
98-10-2 Benzenesulfonamide, pg/dm?3 100,0 n.a.
95-16-9 Benzothiazole, pg/dm?3 2,0 n.a.
92-52-4 Biphenyl, ug/dm?3 1,0 3,6
80-05-7 Bisphenol A, pg/dm?3 10,0 460,0
1702-17-6 Clopyralid, pug/dm? 70,0 300,0
13684-56-5 Desmedipham, pg/dm3 1,0 15,0
84-74-2 Dibutyl phthalate, yg/dm3 10,0 48,0
122-39-4 Diphenylamine, yg/dm3 1,6 31,0
26225-79-6 Etgofumesate, ug/dm?3 6,4 50,0
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Chemical registration |Indicators for determining the environmental i‘fﬁfgﬁﬁ&gﬁl CO?]A:::]?;& n,
number status of the MPE ug/dm?3 ug/dm?3
67-66-3 Trichloromethane (chloroform) pg/dm3 3,24 -
85-01-8 Phenanthrene, pug/dm?3 0,38 2,0
50-00-0 Formaldehyde, pug/dm? 5,0 50,0
206-44-0 Fluoranthene pg/dm? 0,046 0,35
205-99-2 Benzo (b) fluoranthene pg/dms3 - 0,053
207-08-9 Benzo(k) fluoranthene pg/dm? - 0,045

1071-83-6 Glyphosate, ug/dm? 15,0 n.a.
74-90-8 Cyanides, yg/dm?® 5,0 n.a.
94-74-6 MCPA, ug/dm?3 1,6 15,0
128-37-0 4-methyl-2,6-di-tert butylphenol, pg/dm? 1,4 17,0

1336-36-3 PolychI()drgﬁi/t:tcijvl;f’hsg)/dlrsn?nd their 0,01 na.

40487-42-1 Pendimethalin, pg/dm3 0,3 2,0
79-00-5 1,1,2-trichloroethane, pg/dm3 300,0 n.a.
108-88-3 Toluene, pg/dm3 100,0 n.a.
100-42-5 Vinyl benzene (styrene), ug/dm?3 0,63 60,0

1330-20-7 Xylene (isomers), ug/dm?3 10,0 n.a.

The preliminary assessment of synthetic and non-synthetic specific substances will be based on the
assessment of compliance with the relevant environmental quality standards and expressed as an annual
average and as a maximum permissible concentration. Failure to comply with an environmental quality
standard will be established if the arithmetic mean of the measured concentrations is higher than the value
of the relevant environmental quality standard. When assessing the values of non-synthetic specific
substances, background concentrations of heavy metals for each sub-basin MPA should be taken into
account.

Control over the content of hazardous pollutants in the discharges of waste water from business entities
mainly consists of determining the content of only the parameters stipulated in the draft maximum
permissible discharges of water users (mainly pollution with organic and nutrients). The actual presence of
hazardous substances, volumes and values need to be additionally verified, confirmed by research
monitoring data and screening results of samples of wastewater discharged into sub-basin MWBs.

Sources of hazardous pollutants in the Tisza sub-basin may include industrial sources, including machine
building, the forestry and chemical industry, mining facilities, livestock and food production, industrial and
municipal waste.

2.1.4 Accidental pollution and impact of contaminated areas (landfills, sites,
zones, etc.)

There is little "hazardous" industrial activity in the Danube basin, but there are potential sources of
accidental pollution both through wastewater discharges and runoff from sites where industrial waste is
stored.

The mechanism for preventing and minimising the risk of accidental pollution is established in the EU
member states through the implementation of the Seveso-Ill Directive (Directive 2012/18/EU), the Industrial
Waste from Mining Directive (2006/21/EC)10 and the Industrial Emissions Directive-IED (2010/75/EU)11
and for non-EU countries through the implementation of the recommendations of the UNECE Convention
on the Transboundary Effects of Industrial Accidents.

At the Danube basin level, a list of potential accident risk sites has been developed, including operating
industrial facilities with a high risk of accidental pollution due to the nature of chemicals stored or used at
industrial facilities, contaminated sites, including landfills and dumps located in flood zones. This register
includes facilities that pose risks of accidental pollution, primarily CWS, sites where industrial waste is
stored, sludge ponds and tailing pits.

Recent studies in the Tisza, Prut and Siret sub-basins have revealed an excess of synthetic substances:
pesticides, pharmaceuticals and substances used in perfumery, polyaromatic hydrocarbons, halogenated
hydrocarbons, heavy metals: zinc, copper, cadmium, nickel and lead, which confirms a significant
anthropogenic load on the sub-basin MPAs.

The Ministry of Environmental Protection and Natural Resources of Ukraine has launched an electronic
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service that also contains the Register of Waste Disposal Sites and the List of Facilities that are the largest
polluters of the environment in terms of discharging pollutants into water bodies.

Table 16. Register of facilities in the Danube basin that are at risk of accidental pollution

Name of the object

Municipal enterprise "Vodokanal Uzhhorod", Uzhhorod

Municipal enterprise "Miskvodokanal" of the Mukachevo City Council, Mukachevo

Limited Liability Company "Vodokanal Karpatviz", Beregovo

Municipal enterprise of the Chop City Council "Vodokanal of Chop. Chop", Chop city

"Khust Production Department of Water Supply and Sewerage, Khust

Vodokanal municipal enterprise of the Tyachiv City Council, Tyachiv

Municipal enterprise of Volovets Village Council "Vodokanalservice", Volovets village

"Vynohradiv Production Department of Water Supply and Sewerage, Vynohradiv

OO (N0 |WIN(F

Communal Service, Velykyi Bereznyi village

10 | Mizhhirya Village Council's communal enterprise Mizhhirya VUZHKH, Mizhhirya village

11 | Rakhiv municipal enterprise Rakhivteplo, Rakhiv

12 | Solotvyno Municipal Utility Company, Solotvyno village

13 | Communal Unitary Enterprise "Kommunalnyk”, Vyzhnytsia

14 | Hlyboka Production Department of Housing and Communal Services, Hlyboka village

15 | Kitsman Production Department of Housing and Communal Services, Kitsman

16 | Chernivtsi Vodokanal, Chernivtsi city

17 | Storozhynets Utility Company, Storozhynets

18 | Municipal enterprise Novoselytsia City Heating Network, Novoselytsia

19 | Verkhovyna Water Supply and Sewerage Enterprise, Verkhovyna village

20 | Kolomyiavodokanal, Kolomyia city

21 | Hvizdetsky Combine of Utilities, Hvizdets village

22 | Zabolotivskyi KKP, Zabolotiv village

23 | Housing and communal services company Technoservice, Pyadyky village

24 | Municipal enterprise "Selyshche KP", Vorokhta village

25 | Municipal enterprise "Village water worker", Turka village

26 | Kommunalnyk, Perechyn, Ukraine

27 | PJSC "ICCC", Izmail

28 | Municipal enterprise "Svitlo", Kilia

According to the register of waste disposal sites (hereinafter referred to as WDS), there are 85 certified
WDS in the Tisza, Prut and Siret sub-basins (62 in Zakarpattia Oblast, 10 in Chernivtsi Oblast, and 13 in
Ivano-Frankivsk Oblast):

64 - solid waste disposal sites;

3 - wood waste (sawdust);

7 - landfills;

5 - manure storage facilities;

1 - waste of artificial fur;

1 - oil and sludge pond;

1 - waste industrial oils;

1 - sludge from treated wastewater;
1 - storage of recyclable waste;

1 - refined oil and fat residues.

One of the most acute environmental problems remains the issue of waste (its generation, accumulation,
utilisation, disposal, removal to unorganised storage sites, etc.) Most of the existing landfills have exhausted
their capacity, being 80-85% full, and the lifetime of the landfills in the city of Vynohradiv, Zakarpattia Oblast,
has reached the end of its useful life. Due to its mountainous nature, high population density, proximity to
4 EU countries, a single water basin of the Tisza River, and protected areas, a number of settlements in
Zakarpattia Oblast are deprived of the opportunity to choose land plots for landfills. This applies to cities:
Rakhiv, Tyachiv, Vynohradiv, Berehove, Perechyn, Velykyi Bereznyi, and rural settlements in mountainous
areas. Centralised collection and disposal of solid waste in the region is carried out by 36 specialised
enterprises, the largest of which are: ABE Uzhhorod, ABE Vynohradiv, ABE Mukachevo and Bereg Vertical.
These entities collect municipal solid waste from 199 settlements in the region. In total, centralised solid
waste collection in the region is organised in 491 settlements, which is 80.75% of the total number (608) of
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settlements in the region. Household waste is also collected from households and business entities
independently by enterprises and organisations, some private structures and specialised communal
services under village councils. There are no household waste disposal facilities.

Separate collection of solid waste (glass, plastic, waste paper and scrap metal) has been introduced in the
cities of Uzhhorod, Perechyn, Irshava, Rakhiv, Svaliava, V. Bychkiv and 23 territorial communities (187
settlements in total). Resource-intensive components of solid waste are transferred to specialised
enterprises (52 business entities in the region). The collected waste is mostly transferred for disposal
outside the region. According to the Main Department of Statistics, there are 1 hazardous waste disposal
facility, 24 waste incineration facilities for energy production, 5 waste incineration facilities for thermal
processing, and 35 other waste disposal facilities (other than incineration) in the region.

Wood waste is disposed of by briquetting and burning in boilers as an additional energy resource. New
technologies for sawdust processing are implemented at the expense of the companies' own funds and
investments.

In order to maximise the use of resource-rich waste components, the region is creating appropriate
conditions for attracting investors to build waste processing plants, introduce alternative fuel technologies,
establish a system for collecting, sorting and recycling solid waste, and reduce the number of waste
disposal sites.

There is no storage of unsuitable and banned pesticides and pesticide chemicals in the Zakarpattia region.
However, according to the Mukachevo District State Administration, there are 41 reinforced concrete
containers in 8 settlements of Mukachevo District that contain chemical plant protection products. In
addition, 225 tonnes of pesticide-contaminated soil is stored in Rokosovo village, Khust district, which,
according to the Ukrainian Research Institute of Environmental Problems (Kharkiv), is toxic waste of classes
I and Il hazard to public health and requires urgent removal outside the region.

The main method of solid waste management in Chernivtsi Oblast is landfilling. The majority of solid waste
is disposed of at 1 landfill in Chernivtsi and 282 organised landfills with a total area of 260 hectares. Today,
the situation has become particularly acute: landfills in the region are a big problem, and their number is
growing every year. Landfills are one of the main sources of environmental pollution. Tonnes of garbage
are dumped on the sides of roads and forests. The region has separate household waste collection in 39
settlements. 17 enterprises in the region have 50 waste incineration facilities and 3 enterprises have 4
waste disposal and recycling facilities with a total capacity of 28.7 thousand tonnes per year and 2.3
thousand tonnes per year, respectively.

There are 15 permanent solid waste landfills in lvano-Frankivsk Oblast, of which 8 have been certified. The
largest landfills in the Prut sub-basin are located near Kolomyia and Nadvirna (village of Pniv). Separate
solid waste collection has been partially introduced in 57 settlements and 6 cities of regional significance.

Thus, given the current situation, addressing the problem of solid waste management should be included
in the programme of measures to achieve good environmental status of the MNEs.

2.1.5 Hydromorphological changes

Hydromorphological changes are one of the main water-environmental problems (WEPSs) that impede the
achievement of environmental objectives set and enshrined in the RBMP. Hydromorphological changes,
as a result of economic activity, affect the conditions of existence of aquatic communities. The presence of
hydromorphological changes in MPAs leads to the deterioration of the ecological status of many MPAs in
the Danube basin.

Hydromorphological changes are divided into types:

- disruption of the continuity of water flow and habitats - longitudinal disruption of the continuity of
rivers and habitats (transverse artificial structures in the river channel, interruption of water flow, dis-
ruption of the free flow of rivers, movement of sediments, migration of fish and other aquatic life);

- disruption of the hydraulic connection between river channels and their floodplains;

- hydrological changes (water abstraction, hydropicking/ fluctuations in water levels of artificial
origin);

- Morphological changes (modification of the morphology of the riverbed, banks, and adjacent parts
of the floodplain, e.g. straightening).

Dams and other artificial cross structures located in river channels were built primarily to accumulate water,
with its subsequent use for agricultural, public and industrial purposes. In the Danube basin, 60 MPAs have
been identified where the continuity of water flow and the environment is disturbed (overregulation).

The accumulation of water in ponds and reservoirs upstream of dams also provides flood protection for
areas downstream of dams. According to the State Agency of Water Resources of Ukraine, a significant
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number of ponds are in poor technical condition. Most of them were built in 1960-1980 according to simpli-
fied design documentation. The dams are earthen, with loose slopes, and many of them are eroded. Spill-
way structures usually do not meet modern requirements in terms of their technical condition.

The presence of dams and other structures across the river channel disrupts the continuity of water flow
and sediment movement, as well as the migration of fish and other aquatic life.

No fish passages have been built in the transverse structures and, as a result, populations of various fish
species have declined or disappeared. To date, the construction of fish passages on existing dams on the
basin's rivers looks rather problematic due to the lack of not only funds, but also the very assessment of
the economic feasibility of building a fish passage.

Disruption of the hydraulic connection between river channels and floodplains. The hydraulic
connection between the riverbed and the floodplain plays an important role in the functioning of aquatic
ecosystems, providing water for important habitats for fish and aquatic life, and has a positive impact on
the condition of surface and groundwater.

The assessment of this type of hydromorphological changes is included in the hydromorphological protocol
for assessing the MWP used by the SES in the course of state monitoring of surface waters (indicators No.
10: "Interaction between the channel and the floodplain: 10a - Possibility of floodplain inundation, 10b -
Limiting factor for the development of horizontal deformations of the channel”).

Hydrological changes. Hydrological changes affect water bodies through water abstractions and
fluctuations in water levels below dams, and, as a result, lead to changes in the regime and distribution of
river flows. Discharges, water abstractions and artificial periodic fluctuations in water levels
(hydroelectricity) are key pressures that require compensatory measures to be implemented on a river
basin-wide scale.

In the Danube basin, there are no MPAs with hydrological changes.

Decreased natural flows in the context of global warming and natural water shortages, reduced flow
velocities and the formation of stagnant zones contribute to eutrophication processes, and, as a result, lead
to a deterioration in biodiversity and degradation of aquatic ecosystems.

Morphological changes. The main factors that negatively affect the natural morphology of the Danube
River basin's channels, banks and floodplains are urbanisation, flood protection, agriculture and shipping.
As a result of these activities, the rivers in certain areas are straightened, dredged, banks are reinforced,
the floodplain adjacent to the channel is ploughed up, and the natural vegetation changes.

In the basin, 118 MWRs have undergone modification of river morphology (straightening). Reduced varia-
bility in channel depth and width, disruption of the natural balance of erosion and accumulation, narrowing
of the inter-dam space and restriction of free meandering lead to an impoverishment of the composition
and reduction in the number of biological indicators, such as fish, benthic invertebrates, higher aquatic
vegetation, and phytoplankton.

In the Danube basin, 885 MPVs have been identified. Based on data on existing cross structures in the
channel, water intake locations and level fluctuations, as well as using satellite imagery, topographic and
cadastral maps, 155 of the IWMS (18% of all identified IWMS) were identified as IZMW and 36 IWMS were
identified as artificial IWMS. Of these:

- 37 IWRs are classified as significantly altered due to disruption of the free flow of rivers

(overregulation);

- 95 MWP - due to modification of river morphology (straightening of river channels);

- 23 MPV - due to a combination of overregulation and directionality;

- 36 IWPs are artificial IWPs (Fig. 14, Table 17).

Table 17. Hydromorphological changes in the Danube basin MPAs

% of the total

Ne Hydromorphological changes Load Quantity number of
IHRM
MPAs
disruption of the continuity of water and me- regulation (water accu-
1 . . 37 4,2
dia flow mulation)
2 morphological changes straightening 95 10,7
disruption of the continuity of water and me- regulation (water accu-
3 X - ; Do 23 2,6
dia flow and morphological changes mulation) and directivity
4 artificially created IAPs water storage 36 4,1
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Figure 14. Distribution of IHMW by types of hydromorphological loads
All of these MEAs should be considered as having a risk of not achieving "good" environmental potential.

The criteria for assessing the failure to achieve "good" environmental potential are as follows:
- disruption of the continuity of water flow and environments (transverse artificial structures in the
riverbed, disruption of the continuity of water flow and sediment movement and migration of fish and
other aquatic life);
- water withdrawals (small and medium-sized rivers - water withdrawals exceeding 75% of the sup-
ply; large and very large rivers - water withdrawals exceeding 90% of the supply);
- water accumulation (ponds with a ponding area of more than 1 km or several ponds with a ponding
area of less than 1 km, but their total length is more than 30% of the length of the MPA, as well as
reservoirs with a volume of more than 1 million m );3
- fluctuations in water levels below the dam (water level fluctuations exceeding 0.5 m per day for
most of the year);
- disturbance of natural morphological characteristics of rivers (hydromorphological class below the
third according to the monitoring results, or straightening of more than 70% of the length of the main
river channel in the absence of monitoring data).

Based on the analysis of the main water and environmental problems associated with hydromorphological
loads in the Danube basin, it can be concluded that 155 MPAs in the basin, defined as IWMPAs, require
restoration (revitalisation).

Most cases of hydromorphological changes occur on small rivers in the Danube basin. According to the
classification of rivers by basin area, which was used to determine the MNR, small rivers are rivers with a
basin area of up to 100 km?.

2.2 Groundwater
2.2.1 Pollution

The anthropogenic impact on the geological environment has a significant impact on the state of ground-
water. The main anthropogenic factors that affect the state of the underground hydrosphere include ground-
water abstraction for water supply, use of surface water for reclamation purposes, use of mineral fertilisers
and pesticides in agricultural production, and discharge of industrial and municipal wastewater.

The Tisza, Prut and Siret sub-basins are dominated by rural urbanisation. There are no large urban
agglomerations or large industrial facilities associated with the extraction and processing of significant
amounts of natural resources. Largest cities by population: Uzhhorod, Chernivtsi, Mukachevo, and
Kolomyia.

In the context of rural urbanisation, the anthropogenic load on the MHPS is associated with agricultural
activities of the population: intensive farming and gardening with intensive use of fertilisers, pesticides and
herbicides prevails. Cattle are raised mainly in stationary conditions.

The mountains are dominated by pasture farming and forestry.

Among the hydraulic engineering types on the plain, amelioration and, to some extent, fisheries are very
common.

Research carried out in the early 1990s to study the elements of the groundwater regime showed that land
reclamation measures disrupt the natural hydraulic and hydrochemical connection between aquifers and
contribute to the deterioration of groundwater and surface water quality.
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When the main drainage channels were laid, the surface layer of low-permeability rocks was completely or
partially destroyed, which led to a deterioration in the protection of the MPZV throughout the plain. Negative
processes of groundwater quality deterioration are observed during flood filling of the canals and in the
post-flood filtration period. Within the reclamation systems, the intensity of surface and groundwater
pollution due to agricultural production (mineral and organic fertilisers, pesticides, etc.) is increasing. The
filtration of flood water enriched with oxygen from canals leads to an increase in oxidised iron in the water
and its accumulation in soils. In addition, during the flood period, an increase in groundwater salinity and
soil salinity was observed in a number of areas.

At present, a significant part of the reclamation network is out of order - the canals are silted up, overgrown
with various vegetation, and the locks are out of order.

The mining and industrial type of anthropogenic load is very common in the development of MNR. It
includes water intakes of fresh and mineral groundwater, open and underground mining, and oil and gas
exploration sites.

An important place among the types and objects of technogenic (anthropogenic) load that negatively affects
the MHPS is occupied by domestic pollution due to the lack of centralised sewage systems with treatment
and discharge of domestic wastewater in rural areas and partially in cities. There are solid waste dumps
near almost every settlement. There is no industrial-scale sorting and recycling of this waste.

Groundwater resources in non-pressure horizons within the Lower Danube sub-basin are conditionally pro-
tected. The groundwater cover consists of loams and clays with a total thickness of 20-40 m. Contamination
of the aquifers is possible through defective production wells and irrigation areas. There is spotty contami-
nation of groundwater with nitrogen compounds within settlements. In addition, the presence of synthetic
surfactants, oil products, and pesticides in aquifers is recorded in concentrations that do not exceed the
maximum permissible levels. In the areas of intensive exploitation, the impact of technogenesis affects the
level regime.

The impact of technogenesis on groundwater massifs in pressure aquifers is mainly reflected in the level
regime. As a result of long-term intensive exploitation, depression sinkholes have formed. The reduction in
groundwater extraction observed in recent years is contributing to the recovery of groundwater levels.

The groundwater reservoirs in the pressure horizons lie beneath a layer of water-resistant sediments, which
significantly hinders their connection with surface ecosystems and provides a relatively high level of pro-
tection against surface pollution.

In the pressure aquifers in production wells, there is also spot pollution of groundwater with nitrogen com-
pounds, and the presence of synthetic surfactants, oil products, and pesticides in concentrations that do
not exceed the maximum permissible levels.

A detailed assessment of the current state of the anthropogenic load on the MWR is required.

2.2.2 Volumes/inventories

Estimated groundwater resources (EGWR) are the volumes of groundwater estimated on the basis of
geological surveys that characterise the potential for their extraction from the subsoil in the respective
territory. The estimated groundwater resources in the Tisza sub-basin (Zakarpattia region) amount to
1081.60 thousand m? /day, in the Prut and Siret sub-basins - 590.54 thousand m? /day (in lvano-Frankivsk
region - 260.86 thousand m? /day, in Chernivtsi region - 329.67 thousand m?3 /day), their distribution over
the territory is uneven, which is explained by the difference in geological, structural and physical
geographical conditions. The exploration of forecasted groundwater resources in Ukraine is insignificant -
26%, for Zakarpattia region this figure is 32%, for lvano-Frankivsk region - 38%, for Chernivtsi region - 43%.
A detailed assessment of the current state of the anthropogenic load on the MWR is required.

Out of the total number of the EORPs, the explored and approved exploitable groundwater reserves amount
to 344.10 thousand m? /day in Zakarpattia region, 99.13 thousand m?3 /day in Ivano-Frankivsk region, and
141.76 thousand m?3 /day in Chernivtsi region. Operational groundwater reserves are calculated based on
the data of geological study of groundwater that can be extracted from the subsoil by rational technical and
economic water intakes in a given extraction mode, provided that the quality characteristics of groundwater
meet the requirements of their intended use and the permissible degree of environmental impact during the
estimated period of water use.

The development of projected groundwater resources is most intensive in densely populated areas with
high economic potential. Most groundwater is abstracted in areas with high population density and
developed industry. The exploitable resources of mineral waters amount to about 10.0 thousand m?3 /day
and belong to 20 types of mineral waters. In 2020, the volume of mineral water use did not exceed 10-15%
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of the total resource. Mineral waters are used for balneology and industrial bottling. The resources of heat
and power waters, which are also therapeutic, amount to about 50.0 thousand m /day.3

According to statistical reporting No. 2TP-Vodkhoz (annual), groundwater abstraction from natural bodies
in the Danube basin in 2020 was 27.529 million m? (4.7%). The Tisza sub-basin has a high degree of
groundwater use (compared to surface water). The water supply in Zakarpattia, as well as in the Prut and
Siret sub-basins, is largely dependent on groundwater.

Table 18. Extraction of drinking and industrial groundwater and its use in Zakarpattia, lvano-
Frankivsk and Chernivtsi regions

illi 3 Groundwater
e Use, million m /year T
Year million Household Production without use,
m /year® | Total and drinking and Agricultural Irrigation million m3
water technical lyear?®
Transcarpathian region
2020 [ 19,415 [ 10,690 ] 8,230 [ 2352 ] 0,029 | 0,083 | 0,167
Chernivtsi region
2020 | 5056 | 2,075 | 0,385 | 1526 | 0,164 | - | -
Ivano-Frankivsk region
2020 | 0562 | 0,492 ] 0,122 [ 0354 ] 0,017 | - | -

State accounting of groundwater extraction and use from explored, preliminary explored deposits and
subsoil areas with unevaluated reserves is carried out within Zakarpattia, Ivano-Frankivsk and Chernivtsi
regions. Groundwater extraction is subject to mandatory accounting based on the statistical reporting No.
2TP-Vodhosp (annual) of the State Agency of Ukraine for Water Resources.

The current water supply of the regions is based on a network of centralised and dispersed water intakes
and a dense network of individual production wells located in large settlements and rural areas.

The State Research and Production Enterprise Geoinform of Ukraine annually analyses the groundwater
regime under natural and disturbed conditions of its formation. The regime observation network of the state
groundwater monitoring consists of a number of observation points that are studied in the area of water
intake impact: Uzhhorod "Mynai" and Khust "Rika".

2.3 Other significant anthropogenic impacts

2.3.1 Climate change

One of the main manifestations of regional climate change against the backdrop of global warming is a
significant increase in air temperature, changes in the thermal regime and precipitation patterns, an in-
crease in the number of dangerous meteorological events and extreme weather conditions, and the da-
mage they cause to various sectors of the economy and the population. These trends are typical for Ukraine
in general and the Danube sub-basins in particular. The greatest changes have been observed over the
past thirty years, which have been the warmest for the period of instrumental weather observations.

The rise in air temperature is observed not only near the Earth's surface but also in the lower troposphere,
accompanied by an increase in tropospheric moisture content, and causes an increase in atmospheric
instability and convection intensity. These changes have led to an increase in the frequency and intensity
of convective weather phenomena: thunderstorms, showers, hail, squalls, and an increase in the maximum
intensity of precipitation and its storm component.

Representative concentration trajectories (RCPs) of greenhouse gases have different trajectories of emis-
sions and concentrations in the atmosphere, emissions of pollutants, and specifics of land use in the 21st
century (in particular, changes in the area of forested areas) and their corresponding consequences. Two
RTC scenarios were selected for this study: "soft" scenario 2.6, which, in accordance with the Paris Agree-
ment, provides for a reduction in greenhouse gas emissions, and "hard" scenario 8.5, which does not take
into account any adaptation or mitigation measures. All scenarios demonstrate a steady increase in average
annual temperature throughout the 21st century in all regions. By the end of the century, the average annual
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temperature averaged across regions under different scenarios is expected to increase by 2-5°C. Global
greenhouse gas emissions scenarios (Sources: USGCRP/GlobalChange.gov, UHMI 2014) The study cal-
culated simulated changes in the average annual river flow (flow rate) of the RBD of Ukraine for two future
periods (2041-2070 and 2071-2100) under GWP 2.6 and GWP 8.5 scenarios

The water-heat balance of river basins is highly sensitive to climate change. Rising air temperatures and
changes in precipitation patterns affect not only the hydrological regime of rivers, but also the overall water
resources. Climate change is increasing the frequency of floods and droughts, which makes agriculture,
energy, transport and the social sector vulnerable, as they depend on water resources.

The average annual runoff is expected to fluctuate between 2041 and 2070. Increased water flow in the
rivers of the Carpathian region will manifest itself in the formation of catastrophic floods on mountain rivers
and may lead to significant economic losses in all sectors of the economy and in territorial communities in
the sub-basins of the Tisza, Prut and Siret. Small rivers in the southern regions are experiencing severe
water stress due to a reduction in surface runoff (by 5-25%) and its redistribution over the seasons.

2.3.2 Pollution of water bodies with solid household waste, including plastic

The pollution of water bodies by solid waste, primarily plastic, is one of the pressures that leads to the
deterioration of the ecological and chemical state of surface waters. This problem is not specific to a par-
ticular river basin, but to the whole country and reflects the problem of waste management at both national
and local levels.

Gaps in national legislation, an inefficient system of waste collection, transport and disposal, and a low
culture of waste management are manifested in a large number of unauthorised and spontaneous landfills,
including on river banks. Some of the waste ends up directly in rivers and water bodies, which is not only
an aesthetic problem, but also leads to chemical pollution of water, poisoning of living organisms and de-
terioration of their living conditions.

The pollution of the rivers of the Tisza sub-basin by municipal waste is a major concern for neighbouring
countries. In particular, since 2020, there have been more than 50 cases of municipal waste pollution on
Hungarian territory during floods. First and foremost, these are PET bottles, the number of which in the
Tisza during floods is 50-100 bottles per minute, sometimes this figure reaches 300 bottles per minute.

Over time, plastic breaks down and turns into microplastics, which get into living aquatic organisms, con-
tributing to the accumulation of toxins.

Microplastics are less than 5 mm in size and fall into two groups: primary and secondary. Primary micro-
plastics are part of cosmetics (toothpastes, scrubs, shower gels, etc.), industrial cleaning products, and are
also formed as a result of wear and tear on car tyres and when washing synthetic products.

Recycled plastic is produced by shredding large plastic waste such as bottles, disposable tableware, pack-
aging, etc.

In 2021, surveys were carried out on the watercourses of Zakarpattia to identify unauthorised landfills on
river floodplains and blockages, and 32 unauthorised landfills and 23 garbage jams were found.

No special studies have been conducted on the amount of waste on the banks and directly in the rivers and
water bodies in the Prut and Siret sub-basins and the lower Danube, nor on their direct impact on the
ecological and chemical state of water bodies.

Given the current situation, solving the problem of solid waste management should be included in the pro-
gramme of measures to achieve "good" environmental status of the Danube sub-basins.

2.3.3 Invasive species

Invasions of alien species outside their "native" habitats are global in nature. The naturalisation and further
spread of invaders can cause irreversible environmental damage and undesirable economic and social
consequences.

Currently, biological invasions are considered to be biological pollution, but unlike most pollutants that can
decompose in natural ecosystems through self-purification processes and whose content is controlled by
humans, alien organisms that have successfully invaded begin to multiply uncontrollably and spread rapidly
in the environment. This phenomenon can have unpredictable and irreversible consequences.

In addition, the introduction of alien species leads to irreparable losses of biodiversity, both through direct
destruction of native species by predators, food and spatial competition, and as a result of displacement of
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native species, changes in their habitats and hybridisation. The emergence of any alien species is an indi-
cator and, at the same time, a cause of the deterioration of the ecological state of a water body. All this
causes a special danger of invasions and determines the specifics of control measures in terms of the risks
of not achieving a "good" ecological state of MPAs where the process of invasion of adventive species is
carried out. It is possible that alien species pose a threat as agents of biological interference or are inter-
mediate hosts of human and domestic animal diseases and can be used for sabotage. Therefore, this
problem is becoming increasingly urgent in terms of ensuring the environmental safety of the river basin,
part of which is located in the temporarily occupied territory.

According to the Convention on Biological Diversity (The Hague, 2002), measures aimed at mitigating the
effects of invasions by alien species should be mainly preventive, but it is usually not possible to effectively
control the process of invasions, primarily due to the lack of a biodiversity monitoring system.

Therefore, after mandatory special studies of alien aquatic species in the Danube sub-basins and determi-
nation of the list of species and their location, the first and most important control measure is the creation
of a basin-wide monitoring system for invasions in the IWR.

Monitoring should be focused on identifying and analysing the species composition of alien species, inva-
sive corridors, vectors, geography and dynamics of invasions; population dynamics of the most significant
invasions from emergence to naturalisation, as well as of invasive species that have already been natural-
ised and the consequences of their impact on habitats, native species, communities and ecosystems; ge-
ographical location of invasive sub-corridors and ecosystems vulnerable to invasions. The most likely cen-
tres for the penetration, naturalisation and spread of alien species are places in the area of municipal
wastewater outflows from large cities, where the aquarium services market is developed, as well as dis-
charges of heated water from thermal power plants and large industrial enterprises. Therefore, an inventory
of such possible entry points and their survey should be the first step in implementing a monitoring system.
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3 ZONES (TERRITORIES) TO BE PROTECTED
AND THEIR MAPPING

3.1 Emerald Network facilities

The Emerald Network is an ecological network consisting of special areas for the conservation of biological
diversity created (designated) in accordance with the Convention on the Conservation of Wild Flora and
Fauna and Natural Habitats in Europe (Bern Convention). Its goal is to ensure the long-term survival of
species and habitats listed in the Bern Convention that require special protection.

On 30 November 2018, six countries: Belarus, Georgia, the Republic of Moldova, Norway, Switzerland and
Ukraine officially approved the lists of Emerald Network sites on their territories. The updated list of Emerald
Network sites was approved on 2 December 2022. The Emerald Network of Ukraine includes 377 territo-
ries®, and covers about 8% of Ukraine's territory.

There are 25 Emerald Network sites in the Danube basin, covering approximately 16.8% (5059.07 km?2 ) of
the basin area.

According to the categories (Fig. 15), the facilities of the Emerald Basin Network are divided into:

— Biosphere Reserve - 1;

— Biosphere Reserve - 1;

— anature reserve - 7;

— protected area - 1;

— reserve - 1;

— National Nature Park - 8;

— regional landscape park - 6.
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Figure 15. Breakdown of Emerald Network facilities by category, %.

None of the sites has a management and development plan in place. A list of the Danube Emerald Network
sites is provided in Annex 4.

3.2 Sanitary protection zones

Sanitary protection zones include the areas where water intakes for drinking water supply are located.
According to the Resolution of the Cabinet of Ministers of Ukraine on the Legal Regime of Sanitary Protec-
tion Zones of Water Bodies No. 2024 of 18 December 1998, these zones are classified as the so-called
first zone (strict regime) of compliance with the use regime. The Resolution provides for a number of per-
mitted and prohibited activities within drinking water intakes.

According to the EU WFD (Art. 7), "Member States shall identify in each RBI:

5 UPDATED LIST OF OFFICIALLY ADOPTED EMERALD SITES (DECEMBER 2022) https://rm.coe.int/pa10e-2022-updated-list-
officially-adopted-emerald-sites/1680a93ca5


https://rm.coe.int/pa10e-2022-updated-list-officially-adopted-emerald-sites/1680a93ca5
https://rm.coe.int/pa10e-2022-updated-list-officially-adopted-emerald-sites/1680a93ca5
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- All surface/groundwater bodies used for abstraction of water intended for human consumption,
providing an average of more than 10 m® of water per day or providing water consumption for more
than 50 people and

- Those water bodies that are intended for future use for the same purpose.”

There are 229 water intakes in the Danube basin that withdraw more than 10 m?* of water per day, including
149 underground water intakes and 80 surface water intakes.

® nig3emHi B NOBepXHeBi

Figure 16. Drinking water withdrawals in the Danube basin, %.

The State Agency of Water Resources of Ukraine is responsible for maintaining state water accounting.

3.3 Protection zones for valuable aquatic bioresources

Areas designated for the protection of economically important aquatic species or areas for the protection
of valuable aquatic bioresources include those areas where such aquatic resources of significant economic
value are found or cultivated.

Depending on the specifics of the protection zone for valuable aquatic bioresources, the monitoring pro-
gramme may include additional indicators or sampling frequency.

According to the Resolution of the Cabinet of Ministers of Ukraine No. 1209 "On Approval of Tariffs for
Calculating the Amount of Compensation for Damage Caused by lllegal Harvesting (Collection) or Destruc-
tion of Valuable Aquatic Bioresources" dated 21 November 2011 (as amended by the Resolution of the
Cabinet of Ministers of Ukraine No. 1039 dated 6 October 2021), the list of valuable bioresources includes
both rare and common fish species throughout Ukraine.

At the same time, according to Article 1 of the Law of Ukraine "On Fisheries, Commercial Fishing and
Protection of Aquatic Bioresources", a fishery water body (or part thereof) is a water body (or part thereof)
that is used or may be used for fisheries purposes.

Thus, taking into account the above, as well as the lack of an appropriate legislative and regulatory frame-
work, the protection zones for valuable bioresources in Ukraine have not been defined.

3.4 Arrays of surface/ground water used for recreational, medical,
resort and health purposes, as well as water intended for
bathing

Recreation areas of water bodies are land plots with adjacent water space intended for organised recreation
of the population on the coastal protective strips of water bodies. Places of mass recreation are determined
by local governments in accordance with the powers vested in them every year before the start of the
summer swimming season. Water protection zones are established along rivers, around lakes, reservoirs
and other water bodies, within which land plots are allocated for coastal protection strips.

It is prohibited in water protection zones and coastal protection zones:

- storage and use of pesticides and fertilisers;
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- construction of cemeteries, summer camps for livestock, manure storage facilities, cattle cemete-
ries, waste dumps, filtration fields, liquid and solid waste storage facilities, etc;

- discharge of untreated wastewater;

- construction of any structures (except for hydrotechnical, hydrometric and linear structures), inclu-
ding recreation centres, summer cottages, garages and car parks;

- Washing and maintenance of vehicles and equipment.

Requirements for the location and organisation of water body recreation areas:

- To organise recreational areas on water bodies, their owners or lessees are required to agree the
operation of the beach with the State Service of Ukraine for Food Safety and Consumer Protection
before the start of each swimming season,;

- therecreation area should be located outside the sanitary protection zones of industrial enterprises.
The recreation area should be located at the maximum possible distance (at least 500 m) from sluices,
hydroelectric power plants, wastewater discharge sites, stables, livestock watering places and other
sources of pollution;

- beaches should not be located within the first zone of the sanitary protection belt of drinking water
sources.

Environmental goals for recreational areas:

- The water quality of reservoirs and rivers used in recreational areas must meet the requirements
of sanitary legislation;

- the composition and properties of water in the area of recreational water use must meet the requi-
rements for physical, chemical and sanitary-microbiological indicators.

Requirements for water monitoring in recreational areas:

- water sampling for departmental control in water bodies should be carried out annually by local
self-government bodies at least 2 times before the start of the swimming season (at a distance of 1
km upstream from the swimming area on watercourses and at a distance of 0.1-1.0 km in both direc-
tions from it on water bodies, as well as within the swimming area);

- during the swimming season, such water sampling shall be carried out at least twice a month at at
least two points selected in accordance with the nature, length and intensity of use of swimming areas.

Pursuant to CMU Resolution No. 264 of 06.03.2002 "On Approval of the Procedure for Registration of
Places of Mass Recreation on Water Bodies", local executive authorities and territorial fishery protection
authorities are required to identify on maps and schemes land plots and water areas suitable for the
organisation of beaches, boat rental facilities, water attractions, as well as places for water sports and
places for amateur and sport fishing in winter.

Approved copies of the map schemes shall be submitted to the emergency rescue services serving water
bodies in their area of responsibility and to the regional coordination emergency rescue centres of the State
Specialised Emergency Rescue Service on Water Bodies of the State Emergency Service of Ukraine
(hereinafter referred to as the SES).

Information on places of mass recreation is submitted annually by 1 April by local governments, and infor-
mation on places of recreational and sport fishing is submitted on 10 February and 30 October by territorial
fish protection authorities to the regional coordination emergency rescue centres of the SES.

As of July-August 2023, there are 8 recreation and leisure facilities in the Danube basin (Annex 5).
According to the SES in Odesa Oblast, due to martial law, recreation and leisure areas were not used in
the Lower Danube sub-basin in 2022-2023.

3.5 Areas vulnerable to (accumulation of) nitrate

Ukraine has approved a methodology for determining nitrate vulnerable zones (Order of the Ministry of
Ecology No. 244 dated 15.04.2021), as required by the EU Nitrate Directive. The methodological approach
relies heavily on a large amount of high-resolution spatial and temporal data, mainly surface and ground-
water monitoring data, but statistical data such as livestock numbers, fertiliser application and nitrogen
surplus calculations should also be used to identify these zones. All of this information is needed to identify
nitrate vulnerable areas, and it needs to be of high quality and with a sufficient level of confidence. At the
moment, the existing surface water monitoring network is not sufficient in its continuity and spatial coverage
to apply the developed method, and groundwater monitoring is not carried out at all.

Therefore, and taking into account the fact that in Ukraine

-the highest percentage of ploughed land in the world (53.9%, 2021 data), and the rate of
ploughed agricultural land is 78.2%;
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-there is a lack of representative and reliable information on the content of nutrients in surface and
groundwater;

-Eutrophication of water bodies is a widespread phenomenon;

-Initial level of implementation of the Nitrate Directive,

for the period 2025-2030, it is proposed to define the entire territory of Ukraine as a nitrate vulnerable zone.
This is in line with the requirements of the EU WFD, which provides for the "protection of seas and coastal
waters" and the prevention of deterioration of MPAs and MEAs (it is more appropriate to classify more
MPAs as vulnerable than to change their status from "good" to "poor"). This "whole country" approach is
also used in many EU countries. Areas vulnerable to nitrate accumulation can be refined or defined in
subsequent river basin management plan cycles based on improved, more accurate information.

This approach makes it possible to extend the main measures to the entire territory of the country and plan
more specific measures for surface and groundwater bodies where there is a risk of not achieving environ-
mental objectives due to the impact of agriculture based on confirmed data.

During the period 2025-2030, the focus should be on improving the monitoring network (both groundwater
and surface water) and the database to ensure a more detailed approach to zone designation and monito-
ring and thus achieve full compliance with the EU WFD during the 2nd cycle of the river basin management
plan (2031-2036).

3.6 Vulnerable and less vulnerable areas identified in accordance
with the criteria approved by the Ministry of Environment

As of 2023, no vulnerable or less vulnerable zones have been identified in Ukraine.

The regulatory document governing this issue is the Order of the Ministry of Ecology and Natural Resources
of 14 January 2019 No. 6 (registered with the Ministry of Justice of Ukraine on 5 February 2019 under No.
125/33096) "On Approval of the Procedure for Determining the Population Equivalent of a Settlement and
the Criteria for Determining Vulnerable and Less Vulnerable Zones".

Also, in accordance with Article 12. Powers of Local Self-Government Bodies of the Law of Ukraine "On
Water Disposal and Wastewater Treatment" of 12 January 2023 (to enter into force on 07 August 2023),
the powers of local self-government bodies in the field of water disposal include:

-upon submission of the central executive body implementing the state policy in the field of water
sector development, identification of vulnerable and less vulnerable zones in accordance with the cri-
teria approved by the central executive body ensuring the formation of the state policy in the field of
environmental protection.

The State Agency of Ukraine for Water Resources has prepared and sent submissions to local authorities.
The process of making relevant decisions by the competent authorities is ongoing.
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4 MAPPING OF THE MONITORING SYSTEM,
RESULTS OF MONITORING PROGRAMMES
FOR SURFACE WATER (ECOLOGICAL AND
CHEMICAL), GROUNDWATER (CHEMICAL
AND QUANTITATIVE), AREAS (TERRITORIES)
SUBJECT TO PROTECTION

4.1 Surface water

Surface water monitoring is carried out in accordance with the Procedure for State Water Monitoring
approved by the Cabinet of Ministers of Ukraine on 19 September 2018, No. 758. The Ministry of Ecology,
the State Agency of Water Resources and the State Emergency Service are the subjects of state water
monitoring.

Every year, starting from 2020, surface water monitoring programmes are approved by the relevant orders
of the Ministry of Ecology (Order No. 410 of 31.12.2020 "On Approval of State Water Monitoring
Programmes", Order No. 3 of 05.01.2022 "On Approval of the State Water Monitoring Programme", Order
No. 27 of 17.01.2023 "On Approval of the State Water Monitoring Programme").

4.1.1 Monitoring system

Surface water monitoring is carried out in accordance with the State Water Resources Agency's Order No.
18 of 25 January 2023, which approved the list of monitoring points for the IWM in terms of diagnostic,
operational and research monitoring of pollutants to determine the state of the IWM. The monitoring
programme includes chemical, physico-chemical, biological and hydromorphological parameters.

In the Danube basin in 2022, monitoring was carried out at 101 monitoring sites at 83 MPAs (Annex 6),
including:

- attransboundary IBAs identified in accordance with intergovernmental cooperation agreements -
18;

- 11 at WSPs from which water is abstracted to meet the drinking and household needs of the
population.

4.1.2 Hydromorphological assessment / condition

The hydromorphological condition is assessed in accordance with the Methodology approved by the Order
of the Ukrainian State Geological Survey No. 23 of 19.02.2019, in five classes.

Hydromorphological monitoring was carried out at 58 WBMs (Annex 7). According to the monitoring results,
25 WBMs are classified as first class (high status), and 33 WBMs are classified as second class (Fig. 17).
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Figure 17. Hydromorphological state of the MWP, %.
4.1.3 Assessment of the chemical state

The assessment of the chemical state of the IWM is based on the determination of the concentrations of
priority substances specified in Directive 2008/105/EC, taking into account Directive 2013/39/EU250, which
sets the limit values of environmental quality standards. In Ukraine, the Order of the Ministry of Ecology
and Natural Resources of Ukraine No. 45 of 6 February 2017, registered with the Ministry of Justice of
Ukraine on 20 February 2017 under No. 235/30103, defines a list of indicators for which environmental
quality standards are set in Annex 8 of the Order of the Ministry of Ecology and Natural Resources of
Ukraine No. 5 of 14.01.2019 No. 5 "On Approval of the Methodology for Assigning a Surface Water Body
to One of the Classes of Ecological and Chemical Status of a Surface Water Body, as well as Assigning an
Artificial or Significantly Modified Surface Water Body to One of the Classes of Ecological Potential of an
Artificial or Significantly Modified Surface Water Body".

Directive 2009/90/EC (Article 5) sets out technical requirements/criteria for the processing of monitoring
data, which were also taken into account when assessing the chemical state of the WTG:

- If the measured value was below the limit of quantification (LOQ), the calculation uses the value
of half the LOQ for that indicator;

- When summarising the results of individual isomers or mixtures (e.g. polycyclic aromatic
hydrocarbons, cyclodiene pesticides, DDT), in the case of values measured below the LOQ, zero "0"
should be used to calculate the average concentrations.

In addition, Article 4 of Directive 2009/90/EC stipulates that the methods for measuring the content of
indicators must meet the minimum criteria: have a measurement uncertainty value below 50% (k=2) and a
guantification limit equal to or below 30% of the relevant environmental quality standard.

Valuation reliability

The reliability of the chemical state assessment was performed using the criteria for establishing the
reliability of the correct determination of the environmental and chemical states of the MSW specified in
Annex 11 of the Order of the Ministry of Ecology and Natural Resources No. 5 of 14.01.2019.

According to the established criteria, a three-stage scheme was used to assess the reliability of the correct
determination of the chemical state of the MPV:

- A high level of assessment reliability means that most of the requirements have been met,
namely: measurement data are available for all indicators specified in the List of Pollutants for
Determining the Chemical State of Surface and Groundwater Massifs and the Ecological Potential of
an Artificial or Significantly Modified Surface Water Massif in accordance with the Order of the
Ministry of Environment No. 45 dated 6 February 2017, hereinafter referred to as the List, which
meet the requirements of the Procedure (almost all relevant requirements for the list of indicators,
methods and frequency have been met); the aggregation of MPEs demonstrates reliable results;

- The medium level of reliability of the assessment of the state of the IAP is established in the
absence of sufficient monitoring data, frequency and measurement of all indicators identified in the
List;
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- The low level of reliability of the assessment of the state of IWM means that the assessment of
the state of IWM was based on risk assessment, transfer of monitoring data through aggregation of
IWM according to certain criteria.

To assess the chemical state of the MPA, we used statistically processed data of measurements of pollutant
content in surface waters conducted at 109 monitoring points, namely, the average and maximum values.

Background concentrations for non-synthetic substances (mercury, lead, cadmium, nickel) were not taken
into account when assessing the chemical state of the MPW.

Compliance of the measurement results with the environmental quality standards set for the annual average
and maximum permissible concentrations is considered to be compliance with the requirements set for the
"good" chemical condition of the Waste Water Treatment Plant.

For MPEs where no monitoring was carried out, the chemical state was assessed by interpolating
(transferring) the assessment results from the monitored MPEs according to the MPE aggregation.

The following parameters were not measured: brominated diphenyl ethers (esters), chloralkanes, C ,10-13
di-(2-ethylhexyl)-phthalate, diuron, isoproturon, pentachlorophenol, tributyltin compounds (tributyltin
cation), perfluorooctane sulfonate and its derivatives (PFOS), dioxins and dioxin-like compounds,
hexabromocyclo-dodecane (HBCDD).

For the indicators fluoranthene, hexachlorobenzene, hexachlorobutadiene, mercury and its compounds,
dicofol, heptachlor and heptachloroepoxide, for which the recommended object of control is biota, due to
the lack of technical capabilities and measurement methods, concentrations were determined only in
surface water samples.

The chemical state was assessed on the basis of monitoring data obtained as part of the diagnostic and
operational monitoring of WIPPs in 2022 for 91 WIPPs (Annex 8).

The results of the assessment of the chemical state of the MPW based on monitoring data (Table 19):

- chemical condition is "good": 26 linear MPEs (3.1% of the total number of linear MPESs), by the
length of MPEs it is 526.5 km (6.7% of the total length of linear MPES); 1 polygonal MPE (2% of the
number of polygonal MPEs), by the area of MPEs it is 1.43 km? (0.2% of the area of polygonal MPEs);
- chemical status "not achieving good": 55 linear MPEs (6.6% of the total number of linear MPES),
by MPE length this amounts to 1235.54 km (15.7% of the total length of linear MPES); 9 polygonal
MPEs (18.4% of the total number of polygonal MPESs), by MPE area this amounts to 444.82 km? (59.8%
of the total area of polygonal MPES).

Table 19: Chemical state of the WRF for the period 2020-2022 (according to monitoring data)

number of total length of the number of total area of the

. o polygonal 5
linear MPVs pipeline, km MPAS MWP, km

Chemical state

"good" 526,5

"underachievement

T 1235,54
good

The following substances have been found to exceed the MACwmax - maximum permissible concentration
and/or MACcp - average annual concentration:

- cadmium (for 4 MPVs);

- nickel and its compounds (for 5 MPV);

- lead and its compounds (for 1 MPE);

- mercury and its compounds (for 2 MPVs);

- fluoranthene (for 25 MPV);

- benzo(a)pyrene (for 68 MPV);

- benzo(b)fluoranthene (for 9 MPV);

- benzo(k)fluoranthene (for 8 MPV);

- benzo(g,h,i) perylene (for 15 MPV);

- Cypermethrin (for 21 MPVs);

- dicofol (for 12 MPV);

- dichlorvos (for 1 MPV);

- of lucitrins (for 8 MPVs);

- anthracene (for 1 MPE).

Based on interpolation of the monitoring results according to the aggregation of IAPs (low level of reliability
of the 1APs assessment) (Table 20), the following was established:
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chemical condition is "good": 92 linear MPPs (11% of the total number of linear MPPs), with a
length of 547.04 km (7% of the total length of linear MPPs);

- chemical condition "failure to achieve good": 280 linear MPVs (33.4% of the total number of linear
MPVs), by MPV length this amounts to 2728.31 km (34.8% of the total length of linear MPVs); 4
polygonal MPVs (8.2% of the number of polygonal MPVs), by MPV area this amounts to 3.35 km?

(0.5% of the area of polygonal MPVs).

Table 20. Chemical state of the WRF based on interpolation of monitoring data

Chemical state number of total length of the ntérlnbggglf total area of the
linear MPVs pipeline, km P MylgAs MWP, km?

llgoodu

"underachievement
good"

547,04
2728,31

A general assessment of the chemical state of the WBF for the period 2020-2022 (monitoring data and
interpolation of monitoring data) is presented in Table 21 and Figures 18-19 (Annex 9).

Table 21. General assessment of the chemical state of the WRF for the period 2020-2022 (monitoring

data and interpolation of monitoring data)

number of total area of

number of

Chemical state linear MPVs

"underachievement

linear IPPs, km

total length of polygonal landfill

polygonal
sites, km?

MPAs
1073,54

3963,85

"good" 118
335

ood"

For 91 MPEs, the reliability of the assessment of the correct chemical state determination corresponds to

the average level of reliability.

376 WSCs were assessed with a low level of confidence based on the transfer of results obtained from the
surface water quality monitoring programme to WSCs where no monitoring was carried out, according to

the WSC aggregation.

Taking into account the interpolation of monitoring data, the chemical state was assessed for 453 linear
MPAs, which is 5037.39 km in length, and 14 polygonal MPAs, which is 449.54 km in area? .
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Figure 18. Assessment of the chemical state of linear MPVs (monitoring data and interpolation of monitoring data)
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Figure 19. Assessment of the chemical state of landfill MRFs (monitoring data and interpolation of monitoring data)

Summarised assessments of the chemical status of the linear MPAs and polygonal MPAs in the Danube
basin are shown in Figures 20 and 21.
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Figure 20. Overall assessment of the chemical state of the Danube basin's linear MPAs
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Figure 21. Summary assessment of the chemical state of landfill sites in the Danube basin

4.1.4 Environmental assessment

The assessment of the environmental status of the Danube basin's MPAs is carried out in accordance with
the criteria and list of indicators set out in the Order of the Ministry of Ecology and Natural Resources No.
5 of 14 January 2019 "On Approval of the Methodology for Assigning a Surface Water Body to One of the
Classes of Environmental and Chemical Status of a Surface Water Body, as well as Assigning an Atrtificial
or Significantly Altered Surface Water Body to One of the Classes of Environmental Potential of an Artificial
or Significantly Altered Surface Water Body".

Five classes are used to classify the ecological status of a surface water body: "excellent”, indicated in blue,
"good", indicated in green, "satisfactory", indicated in yellow, "poor", indicated in orange, and "very poor",
indicated in red.

As of the end of 2023, the environmental status of any of the MPFs had not been determined.

In 2022, biological indicators were monitored at 75 MPAs:
- phytoplankton;
- microphytobenthos;
- vascular plants;
- bottom macroinvertebrates.

No fish monitoring was carried out.

The assessment of the state of the MNR by biological indicators (except fish) is presented in Figure 22.
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Figure 22. Evaluation of MPAs by biological indicators, %.

4.1.5 Assessment of environmental potential

The assessment of the environmental potential of the Danube River Basin MPAs is carried out in
accordance with the criteria and list of indicators set out in the Order of the Ministry of Ecology and Natural
Resources No. 5 of 14 January 2019 "On Approval of the Methodology for Assigning a Surface Water Body
to a Class of Ecological and Chemical Status of a Surface Water Body, as well as Assigning an Artificial or
Significantly Modified Surface Water Body to a Class of Ecological Potential of an Artificial or Significantly
Modified Surface Water Body".

For an artificial or significantly altered surface water body, the ecological potential is determined, for which
four classes are used - "good", indicated by parallel bars of green and grey, "satisfactory”, indicated by
parallel bars of yellow and grey, "poor", indicated by parallel bars of orange and grey, and "very poor",
indicated by parallel bars of red and grey.

No assessment of the environmental potential of significantly altered and artificial MPAs has been carried
out.

4.2. Groundwater
4.2.1 Monitoring system

The quantitative and chemical state of groundwater is monitored within the framework of the state
groundwater monitoring system, and changes in the state are predicted both under natural conditions and
under the influence of human activity. Quantitative and chemical monitoring is carried out in the same
observation wells. The monitoring is carried out in both non-pressure and pressure aquifers under natural,
slightly disturbed and disturbed conditions. The disturbed conditions are investigated within the operational
water intakes.

The state groundwater monitoring includes diagnostic and operational monitoring, the indicators and
frequency of which are defined in accordance with the WFD and are set out in Annex 2 of the Procedure
for State Water Monitoring. The components of state monitoring of groundwater bodies include monitoring
of quantitative, chemical and physico-chemical indicators. The Procedure for State Water Monitoring does
not define the monitoring network (in particular, the number of monitoring points), but establishes the
frequency and indicators to be monitored.

As of 01.01.2018, the groundwater monitoring network in Ukraine consisted of 892 observation points: 288
wells in non-pressure aquifers, 214 wells in pressure aquifers and 390 wells at production water intakes. In
2018, groundwater levels in Ukraine were monitored at 179 observation points, and chemical composition
at 103 observation points.

Groundwater monitoring has not been carried out since 2018, and the condition of the water intake facilities
is unknown.

4.2.2 Chemical assessment/risk assessment

The frequency of observations and the list of monitored indicators are defined in Annex 2 of the State Water
Monitoring Procedure.
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Given the long period of absence of monitoring, as well as the limited number of observation points, it is
necessary to conduct diagnostic monitoring of groundwater quality indicators of all identified MHWSs at all
observation wells.

The frequency and list of monitored indicators of operational monitoring shall be determined taking into
account the results of diagnostic monitoring.

As of the end of 2023, the environmental assessment/risk assessment of the Mine was not conducted.

4.2.3 Estimation of groundwater volumes/reserves

As of the end of 2023, no assessment of groundwater volumes/reserves had been made.



Danube River Basin Management Plan 2025-2030 (draft)

5 A LIST OF ENVIRONMENTAL OBJECTIVES
FOR SURFACE WATERS, GROUNDWATER
AND PROTECTED AREAS (TERRITORIES)
AND DEADLINES FOR THEIR ACHIEVEMENT
(IF NECESSARY, JUSTIFICATION FOR
SETTING LESS STRINGENT OBJECTIVES
AND/OR POSTPONEMENT OF THEIR
ACHIEVEMENT)

Environmental targets for surface water, groundwater and protected areas (territories) are set separately.
Surface water:

- Prevent deterioration of all arrays;

- Achievement/maintenance of "good" ecological and chemical status of all natural MPAs (rivers,
lakes, transitional and coastal waters);

- Achievement/maintenance of "good" ecological potential and chemical state of significantly
altered and artificial MPAs;

- Gradual reduction of pollution by hazardous substances to zero.

Groundwater:

- Prevent deterioration of all arrays;
- Achievement/maintenance of "good" quantitative and qualitative condition of all MNRPs;
- Preventing and limiting groundwater pollution.

Areas (territories) to be protected:

Achieving standards and targets as required by applicable law for:
— Emerald Network facilities;
— sanitary protection zones;
— protection zones for valuable aquatic bioresources;
— surface/ground water bodies used for recreational, medical, resort and health purposes, as well as
water intended for bathing;
— areas vulnerable to (accumulation of) nitrates;
- vulnerable and less vulnerable zones identified in accordance with the Law of Ukraine "On
Drinking Water, Drinking Water Supply and Sewerage".

MHB and MHZB are determined according to the Methodology for Determining Surface and Groundwater
Massifs (Order of the Ministry of Ecology No. 4 of 14.01.2019). The assessment of the status or potential
of MHBs is carried out in accordance with the Methodology for assigning a surface water body to one of
the classes of ecological and chemical status of a surface water body, as well as assigning an artificial or
significantly altered surface water body to one of the classes of ecological potential of an artificial or signif-
icantly altered surface water body (Order of the Ministry of Ecology No. 5 of 14.01.2019).

In cases where several objectives are set for a particular water body, the most stringent ones should be
applied, while all other objectives should also be met.

In some cases, the timing of environmental targets or the targets themselves may be changed as an
exception.

It is allowed to postpone the date of achievement of the target for a period not longer than 12 years from
the end of the implementation of the first cycle of the RBMP (i.e., until the end of 2042).

The exemption applied to a particular MNV or MNZV shall not create a risk of not achieving the
environmental objectives of the massif or massifs located nearby.

The exceptions include:
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- Achievement of less stringent targets or postponement of the date of its achievement due
to technical reasons (e.g. lack of a technical solution, technical impracticality or impracticability),
disproportionately high cost or the existing natural state of the water body that does not allow for its
improvement in time. The presence or absence of disproportionality is determined by the results of an
economic assessment of costs and benefits;

- Temporary deterioration of the state (goals) as a result of an unforeseen force majeure of
natural origin (e.g. extreme flood, drought) or anthropogenic (accident);

- New physical modifications of a water body as a result of new infrastructure projects
aimed at economic development (e.g., a road or railway, a hydroelectric power plant). In other words,
hydromorphological changes to the MPA are allowed (up to the point of classifying it as "significantly
altered"), but any water pollution from point or diffuse sources is not allowed. New physical modifica-
tions of a water body are allowed when the benefits to society outweigh the environmental benefits
and there is no other option to avoid these modifications for technical and/or financial reasons.

All exceptions should be carefully justified and written in the RBMP in the form of text in section 5 and tables
in a separate annex. The reason for postponing or setting less stringent targets (one or more of the three),
as well as the timeframe for postponement (first or second cycle of the RBMP update) should be clearly
stated.

For transboundary river basins (primarily those shared with EU countries), the application of exemptions to
a particular water body should be coordinated and agreed upon.

5.1 Environmental targets for surface water

Based on the results of the assessment of the anthropogenic impact on the MPAs of the Danube basin:

- 394 MNEs are "at no risk" of not achieving "good" environmental status/potential, 165 MNEs are
"possibly at risk", and 326 MNEs are "at risk";

- 752 MPEs are "without risk" of not achieving "good" chemical status, 35 MPEs are "possibly at
risk", and 98 MPEs are "at risk".

By 2030, 438 MNPs will achieve "good" environmental status/potential, of which 394 MNPs are currently
"without risk" (they need to maintain this status), 31 MNPs are 5% of MNPs that are "at risk" or "possibly at
risk" of not achieving environmental objectives based on the results of the anthropogenic load assessment
and will achieve environmental objectives through the implementation of PA measures.

The remaining 'at risk' or 'possibly at risk' MPSs in the basin (447 MPSs) could achieve 'good' ecological
status/potential by 2036 or 2042, subject to the implementation of remedial measures.

By 2030, 823 MPAs will have achieved "good" chemical status, of which 752 MPAs are currently "no risk"
(they need to maintain this status), and 62 MPAs, which are "at risk" or "possibly at risk" according to the
results of the anthropogenic load assessment, will achieve the environmental objectives not earlier than
2036 or 2042, subject to the implementation of environmental protection measures.

GOOD CHEMICAL 0%
CONDITION
GOOD
ENVIRONMENTAL 49,5% 50,5%
STATUS/POTENTIAL

m by 2030 in the following cycles of RBMP implementation

Figure 23: Timeframe for achieving environmental targets for MPEs, %.

Annex 10 (Table 1) lists the environmental targets of the MIP, the timeframe for achieving them, reasons
for postponement and setting less stringent targets.
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5.2 Environmental objectives for groundwater

Environmental targets are set for each MPZ, both in terms of their quantitative and qualitative (chemical)
status. According to the WFD, the main objective is to achieve "good" groundwater status.

Additional targets for each individual IWR are defined depending on the existing quantitative and qualitative
state of IWR, their use or potential use for water supply to the population, anthropogenic pressure and
possible impact on surface ecosystems.

The main criterion for the "good" quantitative state of the MHW should be the absence of groundwater
depletion. Depletion is considered to be the state of aquifers in which, under the influence of artificial
drainage, the decline in groundwater levels has reached such indicators that exclude the possibility of
further use of the horizon to meet the needs of society using traditional technical means.

The assessment of the depletion of an ASBM is based on information on the level regime, data on
groundwater extraction volumes and their comparison with resources and approved operational reserves.
In addition, for non-pressure ASFs, the criterion of "good" condition is the appropriate condition of the
associated surface water bodies and the absence of negative impact on surface ecosystems, primarily
vegetation suppression.

The criteria for the "good" quality (chemical) state of the MPW are the natural background content of
chemical elements and compounds, as well as the standards set for drinking water by the State Sanitary
Norms and Rules "Hygienic Requirements for Drinking Water Intended for Human Consumption”
(hereinafter - SanPiN 2.2.4-171-10).

Quantitative state of non-pressure MPPs

The environmental goal is to avoid groundwater depletion and not to deteriorate its quantitative state.
Groundwater depletion is an irreversible decrease in groundwater resources due to the excess of ground-
water extraction over groundwater recharge.

Qualitative (chemical) state of non-pressure water treatment plants

Given the almost complete absence of groundwater monitoring data, the only environmental goal for non-
pressure groups of MWRs can only be the stability of quality indicators (no deterioration).

Quantitative state of pressure vessels

The quantitative state of pressure IWRMSs is assessed by comparing the volumes of water withdrawal from
these IWRMSs at water intakes with the volumes of projected groundwater resources.

The environmental objective is the stability of the quantitative state and the absence of groundwater deple-
tion. At groundwater abstractions, the volume of water withdrawal should not exceed the estimated opera-
tional reserves (within groundwater deposits).

Chemical state of pressure vessels

Since groundwater of all the pressure WTPs is used for centralised drinking water supply to the population,
the criteria of "good" chemical condition was chosen as compliance of groundwater chemical parameters
with the State Sanitary Norms and Rules "Hygienic Requirements for Drinking Water Intended for Human
Consumption" (SanPiN 2.2.4-171-10).

This document is mandatory for executive authorities, local governments, enterprises, institutions, organi-
sations, regardless of ownership and subordination, whose activities are related to the design, construction
and operation of drinking water supply systems, production and circulation of drinking water, supervision
and control over the supply of drinking water to the population and citizens.

The Sanitary and Epidemiological Norms and Regulations 2.2.4-171-10 sets standards for drinking water,
including tap water, water from bottling sites and pump rooms, as well as water from wells and springs, in
terms of sanitary, chemical and epidemiological safety of drinking water.

Exceptions are indicators exceeded in groundwater due to natural factors.

Non-pressure groundwater bodies in the Danube basin are naturally conditionally protected and protected;
pressure groundwater bodies are protected. At the same time, in some areas, spot pollution of groundwater
with nitrogen compounds is periodically observed, which, in the absence of a source, may indicate the
inflow of pollution from overlying aquifers through defective wells.

The basin's groundwater is used for water supply, including centralised water supply. Therefore, the
groundwater resources are under pressure. However, groundwater extraction does not exceed the value
of forecasted resources and operational groundwater reserves. Groundwater exploitation has not led to
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significant changes in the water level regime, and the reduction of the operational load in recent years has
contributed to the recovery of water levels.

Thus, according to preliminary data, the identified MPZV are in "good" quantitative and "good" qualitative
condition. This also applies to groundwater common in the southwest and south, which is characterised by
naturally high content of chlorides, sulphates, sodium, and mineralisation.

The environmental objectives for the Danube RBM are to preserve the current state of the RBM. Failure to
achieve the environmental objectives is possible in the event of continued uncontrolled use of groundwater
(construction of wells without designs, with violations of drilling technology, using plastic casing); failure to
identify and eliminate idle unmanaged wells.

However, the primary goal is to resume groundwater monitoring in the basin, which has been virtually
suspended in recent years. In the absence of groundwater monitoring, it is unlikely that all of these goals
will be achieved. The unsatisfactory state of groundwater monitoring over the past decades, and,
accordingly, insufficient information on the current state of the MMP, allows us to define environmental
objectives only in the most general terms. In the course of monitoring, the environmental objectives for
each MPZ should be specified.

Appendix 10 (Table 2) lists the environmental targets of the MNEs and their groups, the timeframe for
achieving them, reasons for postponing them and setting less stringent targets.

Among the current stage of work, all 7 groups of MPSs and their groups of "good" quantitative and chemical
status in the Tisza sub-basin (3 non-pressure, 2 pressure and 2 pressure-non-pressure) are projected to
be achieved only in the 2nd RBMP cycle, not earlier than 2042, and only if the proposed measures for both
surface and groundwater are implemented. 100% of the Prut and Siret sub-basins are projected to remain
in "good" quantitative and qualitative status by 2030. In the Lower Danube sub-basin, only 1 and only one
MNRB will reach "good" quantitative status by 2030, and it will reach "good" chemical status in 2042.

50,0%

STATE

QUALITY
CONDITION

H by 2030 in the following cycles of RBMP implementation

Figure 24. Timeframe for achieving environmental targets for MMPPs, %.
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6 ECONOMIC ANALYSIS OF WATER USE

6.1 Economic development of the basin area

Territorially, the Danube River Basin region partially covers 3 oblasts and fully 1 oblast, and accounts for
5% of Ukraine's territory (Table 22).

The total population of the river basin is about 3.532 million people, which is 8.5% of Ukraine's population.

Table 22. Share of area and population of oblasts within the Danube RBM® , %.

Areas Share pf t_he region_‘s area Share of the_region's p_opulation
’ within the basin within the basin
Transcarpathian 100 100
Ivano-Frankivsk 35 30
Chernivetska 81 86
Odesa 21 14

Thus, there is a relative balance between the area of oblasts within the basin and the population living in
the oblasts. The majority of the population lives in the Tisza sub-basin, which corresponds to the territory
of the Transcarpathian region.

Analysis of the RDB Danube's GRP. In 2019, the RDB Danube's GRP amounted to UAH 164.366 billion.
The dynamics of this indicator over the entire study period of 2015-2019 shows a tendency to grow at
different rates in different periods - the highest GRP growth rate was observed in 2017 (at 30%), while in
2019 this rate decreased (to 17%). The share of the basin's GRP in the country's total GDP is almost 4%
(Table 23).

Table 23: Evolution of GRP of the Danube RBM, 2015-20197

Indicators. 2015 2016 2017 2018 2019
GRP in actual prices, UAH billion 71,847 | 81,921 | 106,490 | 127,864 | 148,910
Sharg of river basin GRP in the total GDP of 36 3.4 3.6 36 37
Ukraine, %.
Growth rate of the basin's GRP, % compared
to the previous year

100 114,0 130,0 120,1 116,5

In the Danube RBD, Zakarpattia region has the largest share of GRP by region (41% of the basin's GRP).
Within Chernivtsi region, 24% of the basin's GRP is generated, while lvano-Frankivsk and Odesa regions
account for 17% of GRP each. At the same time, the population share is only 14%. This indicates a more
developed economic activity in Odesa region.

The GRP per capita in the Danube basin is UAH 54.5 thousand, which is almost half the level of the whole
of Ukraine (as of 2019, the GRP per capita was UAH 94.7 thousand).

Danube RBD GVA analysis. The value of GVA in actual prices is UAH 131.092 billion for the basin, or
3.8% of Ukraine's total GVA.

Agriculture, forestry and fisheries account for the largest share in the overall structure of the basin's GRP,
accounting for UAH 18.6 billion or 14%, and its share in the total GRP of Ukraine is 5.2%. GVA by economic
activity in the Danube basin is shown in Table 24. Among the water-dependent economic sectors, the
processing industry has a fairly high share in the overall structure of the basin's GRP - UAH 12.7 billion or
9.7%, which corresponds to 3.0% of Ukraine's total GRP. The share of water-dependent economic activities
in the basin is 41.5%. Other, non-water-dependent economic activities in the Danube basin account for
almost 60% of the total GVA.

Table 24. GVA of the RDB Danube by economic sector, 2019

AIRBORNE Share in Share in the
Sectors of the economy FORCES , Ukraine's basin's GVA,
million UAH %.

6 Determined by working with shapefiles from the Water Resources of Ukraine geoportal and population using ArcGIS
7 Calculated based on data from the State Statistics Service of Ukraine http://www.ukrstat.gov.ua/
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airborne

troops, %.
Agriculture, forestry and fisheries 18585,2 5,2 14,2
Mining and quarrying 2367,03 1,1 1,8
processing industry 12705,4 3,0 9,7
supp!y of_electrlcny, gas, steam and air 5165,77 41 3.9
conditioning
Water supply; sewerage, waste management 511,52 3,5 0,4
transport, warehousing, postal and courier 15069.2 57 115
services
TOTAL water-dependent economic activities 54404 3,9 41,5
Other types of economic activity 76688 3,8 58,5
IN TOTAL ACROSS THE POOL 131092 3,8 100
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Figure 25: Gross value added by region within the Danube basin
by economic sector (2019)

The dynamics of the GVA of water-dependent economic activities in the Danube River basin in 2015-2019
decreased from 48% in 2016 to 41.6% in 2019 of the basin's GVA and shows a downward trend. The
decline in the total value of the GVA of water-dependent sectors was due to the decline in the GVA of
agriculture, forestry and fisheries over the past 5 years. Other water-dependent sectors of the economy
show fluctuations in GVA, with the processing industry showing a slight increase in its share of GVA. In
turn, the growth of the total GVA of the Danube basin is mainly driven by other non-water-dependent sectors

of the economy.
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Figure 26. Dynamics of the share of GVA of water-dependent economic activities in the total GVA of the Danube
basin, 2015-2019, billion UAH

6.2 Characteristics of modern water use

In 2019, water users withdrew 747.1 million m? of water from groundwater and surface water bodies in the
Danube basin, which is about 7% of water withdrawals in Ukraine.

The main source of water withdrawal is surface water (94% of the Danube basin's water withdrawal). In
terms of sub-basins, 95% of surface water abstraction is taken from the Lower Danube sub-basin in Odesa
Oblast. In the Tisza, Prut and Siret sub-basins, groundwater abstraction accounts for at least 40% of the
total abstraction in the basin.

W O6car 3abopy
noBepxHeBOi BOAMW,

MJTH Ky6.Mm
B O6car 3abopy

nig3emHoi Boau, MjH
Ky6. M

Figure 27: Sources of water abstraction in the Danube basin

Cyb6aceiiH HUKHbOTO [lyHato 666,3 6,229

Cy66aceliHn Mpyty Ta Cipety 15,081 19,232

Cy66aceliH Tucu 27,217 19,415

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M Surface water intake, million m3 B Groundwater intake, million m3

Figure 28. Distribution of water sources by sub-basin
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The bulk of the water intake is carried out in the Lower Danube sub-basin within the Odesa region, which
is associated with water supply for irrigation for agricultural producers.

The main water users within the basin are the following economic sectors: agriculture, housing and
communal services, industry and transport.

cKMAam 3abpyaHeHUX BOA, ‘

CKMAM CTIYHWUX BOA, I

BUKOPUCTAHHA I

3abip Boau |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M industry public utility agriculture transport

Figure 29: Characteristics of water use in the Danube basin®

The structure of water use is as follows: 94% of water resources are consumed by agriculture, 5.4% by
housing and communal services, and less than 1% by industry, transport and other sectors.

The volume of water used in the basin is 203.9 million m3 .
A detailed description of water use in the Danube basin by economic sector is presented in Annex 11.1.

As for the structure of wastewater discharge, 55% of wastewater is discharged into surface water bodies
by agriculture, 40.5% by housing and communal services, and only 2.5% by industrial water users.

About 40% of the wastewater volume is normatively treated at wastewater treatment plants, 31% is
normatively clean without treatment and 28% is polluted wastewater.

Almost all (89%) of polluted wastewater comes from agricultural water users.

Information on wastewater discharges to water bodies by categories of discharged water is provided in
Annex 11.2.

To assess the socio-economic importance of water for economic sectors, we used a ranking of water users
by 5 indicators adapted to the recommendations of the methodology® :

- GVA generated by the industry is an economic indicator of the sector's weight in the sub-basin
economy;

- the volume of water withdrawn by the industry;

- water intensity of the industry compared to other industries;

- The industry's dependence on water quality;

- pollution of water bodies by the industry's waste water.

Table 25: Water intensity of economic sectors

Water intake, Gross domestic Wgter U O
Industry sector million m? product, UAH million alrtgorne troops,
' m* /1000 UAH
Industry 3,496 20238,15 0,17
Housing and utilities 40,24 511,52 78,67

8 Data source: State water cadastre data, section "Water use", 2019 State Agency of Water Resources of Ukraine
9 Report of the European Union "The Economic Value of Water - Water as a Key Resource for Economic Growth in the EU"
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Agriculture 699,0 18585 37,61
Transport 0,3 15069 0,02
Total for the pool 747,1 131092 0,59

Table 26. Socio-economic weight of the main water users

Scope of | Water intake Water Dependence Waste water
Sectors of the airborne by the intensity on water contaminatio
economy forces industry of the quality n
creation industry
Energy moderate low moderate low moderate
Ferrous metallurgy moderate low low low low
Chemical industry moderate moderate low low low
Mechanical moderate moderate low low moderate
engineering and
metalworking
Woodworking moderate moderate low low moderate
Food industry moderate moderate moderate moderate
Coal industry moderate low low low
Housing and utilities laaferEls

moderate moderate

Fisheries

Operation of irrigation
systems (including
irrigation)

Other types of moderate
agriculture (including
livestock and crop

production)

Transport moderate low moderate
Recreation and moderate low moderate moderate
healthcare

Trade low low low

Based on the results of the assessment of dependence on the five criteria above, the economic sectors are
divided into 5 groups according to their socio-economic importance in the Danube basin.

Group 1 "Full dependence" includes water users that are highly dependent on all 5 or 4 indicators - on
water quality, high water intensity, exert significant pressure on water resources and produce small amounts
of GWP, for example, irrigation (operation of irrigation systems) and housing and communal services. Water
in these sectors is a key factor for their operations.

Group 2, "Multiple dependence” - have high dependence on at least two indicators - fisheries and
agriculture.

Group 3, "Specific dependence", includes the food industry, transport, trade, recreation and healthcare,
which are highly dependent on one indicator.

Group 4 "Moderate dependence" - have moderate dependence on at least 2 indicators - energy, chemical
industry, machine building and metalworking, woodworking.

Group 5, "Dependence without water use", includes economic sectors that use water without abstraction
from natural water bodies, generate low volumes of GWP and are minor polluters. This group includes the
coal industry and ferrous metallurgy.

high IETNITE S moderate | low | minor
Coal industry
Energy Woodworking
Recreation
and healthcare Transport Black

Chemical industry | metallurgy
Fisheries Trade
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Figure 30. Socio-economic importance of economic sectors

According to the assessment of the socio-economic significance of irrigation (operation of irrigation
systems) and housing and communal services, they are completely dependent on water resources and are
the most water-intensive sectors of the economy (78.67 m3 /1000 UAH).

6.2.1 Municipal water use

The Danube RBF is characterised by different priorities for economic sectors in terms of water use in its
sub-basins. For example, in the Tisza, Prut and Siret sub-basins, the main water user is the housing and
utilities sector. Whereas in the Lower Danube sub-basin, irrigation (operation of irrigation systems) is
predominant.

Municipal water use is aimed at meeting the drinking and household needs of the population, household
and public utilities, public services, and industrial enterprises in settlements connected to local water supply
systems. The volume of municipal water consumption depends on the number of residents, the degree of
urbanisation and climatic conditions. Municipal water use is mainly concentrated in large settlements, such
as Chernivtsi, Kolomyia, Kosiv, Verkhovyna, Yaremche, Sniatyn, Kitsman, Storozhynets, Hlyboka,
Mukachevo, Svaliava, 1zmail, Bolhrad, Kilia, Vilkovo, etc.

In 2019, water users in the residential and communal sector withdrew 40.24 million m?* of water (5.4% of
the total water withdrawal in the basin) and used 30.37 million m? of water.

The largest water users in this sector in the basin are Mukachevvodokanal - 8.978 million m323 , Municipal
Enterprise "Vodokanal of Uzhhorod" - 8.749 million m3 , "Chernivtsi Vodokanal" - 4.766 million m3 , "Izmail
VUVKG" - 1.862 million m3 , "Vynohradiv VUZHKG" - 1.003 million m3 , Khust VUVKG - 0.740 million m3,
Svalyava RKPVV - 0.705 million m3 , Storozhynets VUVKG - 0.257 million m3 , Kitsman VUVKG - 0.226
million m3 , ME "Svitlo" m. Kiliya - 0.173 million m3 , Municipal Enterprise of the Bolgrad City Council
"Horvodokanal" - 0.141 million m3 , Hlybotske VUZHKG - 0.131 million m3 , Municipal Enterprise "Vilkovo
Miskodokanal" - 0.084 million m3 .

Water losses during transportation for own needs in the municipal sector are significant and amount to
14.818 million m3 . The housing and utilities sector is the second largest polluter in the basin after agricul-
ture, as it discharged 3.804 million m3 of polluted wastewater in 2019 (10.4% of the total discharge of
polluted water within the basin).

The rate of physical deterioration of water supply and sewerage facilities outstrips the dynamics of their
renewal and development, which directly depends on the capacity of the state and local budgets to finance
these activities. The main problems of housing and communal services are the uneven nature of water
supply coverage (for example, in the Tisza sub-basin, only 7 cities and 9 urban-type settlements receive
round-the-clock water supply services. Other settlements are provided with water according to a schedule),
insufficient coverage of the population by sewage systems, deterioration of the water supply and sewage
network, inefficient operation of treatment facilities, which leads to the supply of water of inadequate quality
to consumers and discharge of polluted water into water bodies. The current increase in the quantitative
indicators of sanitary standards for drinking water necessitates the re-equipment of existing water treatment
plants with the introduction of the latest water treatment technologies and the construction of new ones.

6.2.2 Industrial water use (by major water users, including energy)

Water abstraction by industrial water users in 2019 amounted to <1% of the basin (3.496 million m33). The
needs of industrial water users are met both from groundwater bodies and surface water bodies. The water
used by industry is 3.691 million m3 .

The largest consumers of water are the forestry and woodworking industries (1.886 million m32 ), food
processing (0.639 million m32 ) and pulp and paper (0.480 million m3).3

The main industrial water users in the basin are the following enterprises: PISC "Pulp and Cardboard Mill",
ALC "Perechyn Timber and Chemical Plant" - 0.502 million m3 , Mamalyhiv Gypsum Plant - 0.284 million
m3 , SE "Ukrspirt" Zaluchanske MPD Sniatyn district - 0.213 million m3 , UAP LLC "Fischer-Mukachevo" -
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0.120 million m3 , PJSC "Khust Quarry" - 0,108 million m3 , ALC "Svalyava Mineral Waters" - 0.092 million
m?3 , Gravel and sand quarry (Nepolokivtsi) - 0.071 million m3 , Bukovyna Factory LLC, GKD "Lamel",
Krasnoilsk, Storozhynets district - 0.06 million m3 , Chernivtsi Oil and Fat Plant (Chernivtsi). Chernivtsi) -
0.051 million m3 , Flextronics LLC - 0.040 million m3 , PJSC Ukrnafta Nadvirna oil and gas production
division, Nadvirna Nadvirna - 0.031 million m® , LLC KKNK Technobud - 0.023 million m3 , LLC Leonie
Varing Systems UA GmbH m. Kolomyia - 0.022 million m3 .

There are no water losses during transportation for own needs in the industry.

The share of wastewater discharges from industrial water users is only 2.5% (3.281 million m?), of which
0.077 million m3.

Analysis of trends in industrial water use in the Danube basin shows a significant reduction over the past
20 years. There are two reasons for this. Firstly, the country's economy as a whole has undergone a sig-
nificant restructuring, which has resulted in a significant reduction in industrial production. Secondly, eco-
nomic factors encourage companies to introduce waterless technologies, switch to water recycling or mod-
ern technologies for economical water consumption.

6.2.3 Water use in agriculture

Agriculture is the largest water consumer in the Danube basin. Non-returnable water consumption in
agriculture accounts for 56.5% of all non-returnable water consumption in Ukraine.

The main areas of water use in agriculture are irrigation (the main share is concentrated in the Lower
Danube sub-basin), watering, fisheries (predominantly in the Tisza, Prut and Siret sub-basins, including
trout farms), livestock, crop production and poultry farming. Water use in agriculture is a very important
and significant area in its socio-economic development. Unlike in industry, where water can sometimes be
replaced in the technological process, in agriculture it cannot be replaced by anything else, and irrigation
of crops allows for good results.

According to state water use accounting data for 2019, agricultural entities in the basin withdrew 699.0
million m?3 of water (94% of the total water withdrawal within the basin). The agricultural water supply needs
in the basin are met mainly from surface sources. Water was used - 164.0 million m3 .

The largest water use was carried out by: Mayak - 30.166 million m3, Debut-2005 LLC - 23.395 million m3
, Rice of Bessarabia LLC - 23.239 million m3 , Kamolino-Holding LLC - 11.206 million m3, Transcarpathian
Fish Factory ALC - 8,770 million m3, LLC JV "Dunay-Agro" - 6.842 million m3 , UTMR Vynogradiv District
Organisation - 0.957 million m3 , FG "Konik" - 0.515 million m3 , LLC "Pokuttya-Fruit" - 0.390 million m3 ,
FOP Isayovych F.F. Isayovych - 0.211 million m3 , Klyachanivskyi Pond - 0.167 million m?® , VK Firm Varto
LLC - 0.068 million m?3 , Poultry Farm Sniatynska Nova LLC - 0.032 million m? , Rodnyk Plus LLC - 0.022
million m3 .

In 2019, agricultural water users discharged 71.34 million m3 of return (wastewater) (55.1% of the total
discharge within the basin), of which 32.56 million m3, 38.76 million m3, and 0.025 million m? , which were
normatively clean without treatment.

6.2.4 Water use in transport

Water use in transport involves the use of water resources, both surface and groundwater, for various types
of transport, including water and land.

In 2019, water users in the transport sector withdrew 0.3 million m3 of water (<1% of total water
withdrawals). Water use by transport in the basin is 0.548 million m3 .

The largest water users in this sector: Lviv Territorial Administration - 0.712 million m3 , lvano-Frankivsk
water supply distances of Hluboko-Bukovynska and Storozhynets stations. Storozhynets - 0.056 million m3
, PJSC "Ukrzaliznytsia" Kolomyia state station - 0.036 million m3 , LLC "Gas Transmission System
Operator" - 0.018 million m3 , PJSC "Ukrzaliznytsia" state station Korshiv - 0.008 million m? , separate
enterprise "Motor-car depot Kolomyia" - 0.006 million m3 , JSC "Uzhhorod ATP - 12107" - 0.005 million m3

Water users in the transport sector discharged 0.021 million m® of waste water (<0.1% of the total discharge
within the basin), of which 0.021 million m® were treated at standardised facilities.

6.2.5 Other types of water use

Other types of water use carry out insignificant water withdrawals in the amount of 4.011 million m? of water,
which is <1% of the total water withdrawal in the basin. Other sectors of the economy include healthcare,
catering, trade, logistics, construction, communications, physical education, and public education. In 2019,
other types of water users discharged 2.272 million m? of wastewater, of which 0.089 million m3 was polluted
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wastewater. Other types of water use do not exert significant pressure on the state of surface waters, as
they account for only 1.8% of the total amount of wastewater in the basin.

6.3 Forecast of water demand by major economic sectors

Water demand forecasts for the basin as a whole and by major economic sectors are made for the period
of the RBMP (until 2030) under three scenarios: realistic, optimistic and pessimistic.

The basis for the forecast is the total water withdrawals within the basin for the period 2015-2019, their total
volume and by economic sector. The forecast of water withdrawals is based on Ukraine's GDP for the same
period and its forecast value for the short, medium and long term. The increment of optimistic and pessi-
mistic scenarios was calculated by determining the average annual deviations for previous years from the
forecasted values.

The main factors affecting water use in the Danube basin include the following:

— the spread of the COVID-19 pandemic and the introduction of restrictive measures;

— economic development - mainly agriculture;

— natural and geographical: borders with EU countries, flood-prone regions, climate change — in-
creased irrigation (the Lower Danube sub-basin is mostly used for the operation of irrigation systems
(including irrigation).

Forecasting of water withdrawal for the short-term period - for 2021, based on the European Bank for
Reconstruction and Development's GDP Forecast for Ukraine for 202110 ,

For the medium-term period - 2021-2023 - the forecast is based on the "Forecast of Economic and Social
Development of Ukraine for 2021-2023 of the Ministry of Economy, Trade and Agriculture of Ukraine"!! .

The long-term forecast period - 2024-2030 - was calculated on the basis of analytical materials from USDA,
World Bank, IMF, IHS, Oxford Economic Forecasting ,123 , which forecasts Ukraine's GDP growth by 3.2%
annually.

The global outlook remains highly uncertain due to the pandemic. Provided that effective strategies for
Ukraine's recovery and development are developed, including their high-quality and smooth implementa-
tion, it is possible to eliminate the effects of the pandemic on the economy and stimulate further develop-
ment of economic potential in a fairly short period of time.

The method used to forecast water withdrawal rates was to calculate the projected exponential growth
based on available data.

Preliminary expert forecasts of water withdrawal trends indicate an increase in water withdrawals in line
with the economic recovery.

Analysis of Figure 31 shows an increase in water use in the Danube basin in 2021, and this trend continues
until 2023. In the period 2026-2028, there is a trend of consistent growth in water intake due to the growing
needs of economic sectors.

10 Anthony Williams. EBRD revises down economic forecasts amid continuing coronavirus uncertainty. European Bank for Recon-
struction and Development. URL: https://www.ebrd.com/news/2021/ebrd-revises-down-economic-forecasts-amid-continuing-corona-
virus-uncertainty.html.

11 Forecast of economic and social development of Ukraine for 2021-2023. Ministry for Development of Economy, Trade and
Agriculture of Ukraine. URL: https://www.me.gov.ua/Documents/Detail?lang=uk-UA&id=98c3a695-56bb-42ba-b651-
60ce1f899654&title=PrognozEkonomichnogolSotsialnogoRozvitkuUkrainiNa2021-2023-Roki.

12 Forecast of global economic development until 2030. Ukrainian Institute for the Future. URL: https://strategy.uifuture.org/prognoz-
rozvitku-sv%D1%96tovoi-ekonom%D1%96ki-do-2030e.html.

13 |nternational Macroeconomic Data Set. United States Department of Agriculture. URL: https://www.ers.usda.gov/data-
products/international-macroeconomic-data-set.aspx.
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Figure 31. Forecast of water abstraction in the Danube basin until 2030

The results of forecasting water withdrawals in the Danube basin by 2030 by economic sector are shown
in Figure 32.
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Figure 32. Forecast of water withdrawals by economic sector in the Danube basin until 2030

Within the basin, agriculture (mainly the operation of irrigation systems in the Odesa region) is the most
developed sector, and it also abstracts the largest volumes of water, which affects the overall forecast of
water abstraction in the Danube basin.

The housing and utilities sector is a significant water user in the basin. Water withdrawals by this sector are
projected to decrease by 12% in 2020. In 2021, a slight increase in water abstraction for the needs of the
housing and utilities sector is forecast, which is affected by quarantine restrictions and hygiene and sanitary
innovations due to the impact of the COVID-19 pandemic. Starting from 2022, water withdrawals by the
housing and utilities sector are forecast to stabilise.

The Danube basin industry is expected to see an increase in projected water withdrawals from 2021 due
to regional economic growth.

No significant increase in water withdrawals by transport sector water users is forecast.
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6.4 Tools of economic control

6.4.1 Payback of water resources use

The payback of water resources use is the ratio of funds received from the use of water resources to funds
spent on the provision of water services. The description of water services and water use in the Danube
basin is presented in accordance with the institutional structure of water services regulation:

I. Centralised water supply and sewerage services.

Il. Special water use by economic sectors - payments and fees are paid to the budgets of all levels
(rent, environmental tax for discharges into water bodies in Ukraine, lease of water bodies).

I1l. Water supply services for irrigation.
I. PAYBACK OF CENTRALISED WATER SUPPLY AND SEWERAGE SERVICES

In the Danube basin, centralised water supply and sewerage services are provided by licensees of the
National Energy and Utilities Regulatory Commission and organisations licensed by local governments.

Table 27. Register of natural monopolies in the spheres of heat supply, centralised water supply
and centralised sewerage in Zakarpattia, lvano-Frankivsk and Chernivtsi regions14

Ne Name of the natural monopoly entity in the field of centralised water supply and centralised se-
werage
Transcarpathian region

MUNICIPAL ENTERPRISE "PRODUCTION DEPARTMENT OF WATER SUPPLY AND SEWERAGE

1 SYSTEM OF UZHHOROD"
(NERC licensee)

2 MUKACHEVO MUNICIPAL UTILITY COMPANY "MUKACHEVVODOKANAL"

3 KHUST PRODUCTION DEPARTMENT OF WATER SUPPLY AND SEWERAGE SERVICES

4 VYNOGRADIV PRODUCTION DEPARTMENT OF HOUSING AND COMMUNAL SERVICES

5 WATER SUPPLY UTILITY COMPANY OF IRSHAVA DISTRICT COUNCIL

6 SVALYAVA WATER SUPPLY AND SEWERAGE UTILITY COMPANY

7 RAKHIV MUNICIPAL ENTERPRISE "RAKHIVTEPLO"

8 MUNICIPAL ENTERPRISE "KOMMUNALNYK"

9 MUNICIPAL ENTERPRISE "VOLOVETS VILLAGE WATER SUPPLY SERVICE"

10 MUNICIPAL ENTERPRISE OF MIZHHIRYA VILLAGE COUNCIL "MIZHHIRYA PRODUCTION DEPART-
MENT OF HOUSING AND COMMUNAL SERVICES"

11 COMMUNAL ENTERPRISE "KOMMUNALSERVICE" OF VELYKYI BEREZNYI VILLAGE COUNCIL

12 PRODUCTION DEPARTMENT OF HOUSING AND COMMUNAL SERVICES "SOLOTVYNO"

13 \'\;l|l(J;EI§"|PAL ENTERPRISE "PRODUCTION DEPARTMENT OF HOUSING AND COMMUNAL SER-

14 ROYAL BOROUGH COUNCIL'S COMMUNAL SERVICES

15 MUNICIPAL ENTERPRISE "HOUSING AND COMMUNAL SERVICES ASSOCIATION "GRAND" OF VE-
LYKOBAKTYANSKY VILLAGE COUNCIL

16 ROZIVKA STATE UTILITY COMPANY

17 STATE UTILITY COMPANY "KOMMUNALNAYA SLUZHBA"

18 STATE MUNICIPAL ENTERPRISE "KOMMUNALNOYE KHOZYA"

19 HOUSING AND MAINTENANCE DEPARTMENT OF THE CITY OF MUKACHEVO

20 INDUSTRIAL HOUSING AND COMMUNAL ENTERPRISE

21 MUNICIPAL ENTERPRISE "VERYATSKE HOUSING AND COMMUNAL SERVICE" OF VERYATSKE
VILLAGE COUNCIL

29 MUNICIPAL ENTERPRISE "MALOKOPANSKA HOUSING AND COMMUNAL SERVICE" OF MALOKO-
PAN VILLAGE COUNCIL

23 SUBSIDIARY COMPANY "SANATORIUM POLYANA" CJSC HEALTHCARE FACILITIES "UKRPRO-
FOZDOROVNYTSIA"

o4 SUBSIDIARY ENTERPRISE "SHAYAN SANATORIUM" CJSC HEALTHCARE FACILITIES "UKRPRO-
FOZDOROVNYTSIA"

25 SUBSIDIARY SANATORIUM "SUNNY ZAKARPATTYA"

26 LIMITED LIABILITY COMPANY "SANATORIUM COMPLEX "DERENIVSKA KUPIL"

27 PRIVATE ENTERPRISE "EXPRESS-IR"

28 PUBLIC JOINT STOCK COMPANY "UZHGOROD MOTOR TRANSPORT
ENTERPRISE 12107"

14 according to the NERC
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Ne Name of the natural monopoly entity in the field of centralised water supply and centralised se-
werage
NATIONAL CENTRE FOR SPACE CONTROL AND TESTING. WESTERN CENTRE FOR RADIO SUR-
29
VEILLANCE
30 MUNICIPAL ENTERPRISE "VYSHKOVO"
31 MUNICIPAL ENTERPRISE "GEOLOG"
32 MUNICIPAL ENTERPRISE OF CHOP CITY COUNCIL "VODOKANAL CHOP"
33 LIMITED LIABILITY COMPANY "VODOKANAL KARPATVIZ"
34 MUNICIPAL ENTERPRISE "MISKVODOKANAL" OF MUKACHEVO CITY COUNCIL
35 MUNICIPAL ENTERPRISE "BUSHTINOSERVICE"
36 LIMITED LIABILITY COMPANY "KARPAT-OIL"
37 MUNICIPAL ENTERPRISE "DOBROBUT" OF ONOKIVSKE VILLAGE COUNCIL
38 MUNICIPAL ENTERPRISE "DUBIVSKE" OF THE DUBIV VILLAGE COUNCIL OF TYACHIV DISTRICT
39 MUNICIPAL ENTERPRISE "VODOKANAL" OF TYACHIV CITY COUNCIL
Ivano-Frankivsk region
40 MUNICIPAL ENTERPRISE "VERKHOVYNA WATER SUPPLY AND SEWERAGE ENTERPRISE"
41 KOSIV MUNICIPAL UTILITY COMPANY "KOSIVMISKVODOSERVIS"
42 MUNICIPAL ENTERPRISE "VODOKANAL" OF SNIATYN
43 ZABOLOTIVSKY COMBINE OF PUBLIC UTILITIES
44 SUBSIDIARY ENTERPRISE "RURAL COMMUNAL SERVICES" OF "KOLOMYIA RAYON
SELKOMUNKHOZ" LTD, KOLOMYIA DISTRICT, TURKA VILLAGE
45 MUNICIPAL ENTERPRISE "SELYTSKE MUNICIPAL ENTERPRISE" S-SHCHE VOROKHTA
46 MUNICIPAL ENTERPRISE "KOLOMYIAVODOKANAL"
47 PRODUCTION DEPARTMENT OF THE WATER SUPPLY AND SEWERAGE SYSTEM OF YAREMCHE
48 HVIZDETSKY COMBINE OF PUBLIC UTILITIES
49 KOLOMYIATEPLOENERGIA KP
50 ZAHIDTEPLOENERGOINVEST-SNYATYN LTD.
51 STRUMOK LTD.
52 KOSIVREMBUDSERVICE LTD.
Chernivtsi region
MUNICIPAL ENTERPRISE CHERNIVTSIVODOKANAL (licence holder of the National Commission
54 - o
for State Regulation of Energy and Utilities)
55 BEREGOMET ENTERPRISE "KRYNITSA"
56 MUNICIPAL UNITARY ENTERPRISE "KOMMUNIK", VIZHNITSA
57 HERTSAIV PRODUCTION DEPARTMENT OF HOUSING AND COMMUNAL SERVICES
58 DEEP PRODUCTION MANAGEMENT OF HOUSING AND COMMUNAL SERVICES
59 ZASTAVNA HOUSING AND MAINTENANCE DEPARTMENT HEAT AND WATER SUPPLY
60 KITSMAN PRODUCTION DEPARTMENT OF HOUSING AND COMMUNAL SERVICES
61 MUNICIPAL ENTERPRISE "NEPOLOKOVETSKY COMMUNAL ENTERPRISE"
62 MUNICIPAL ENTERPRISE "NOVOSELYTSIA CITY HEATING NETWORK"
63 PUTYLA PRODUCTION DEPARTMENT OF HOUSING AND COMMUNAL SERVICES
64 MUNICIPAL ENTERPRISE "STOROZHYNETSKE HOUSING AND COMMUNAL SERVICES"
65 STATE ENTERPRISE "NEPOLOKOVETS BAKERY" STATE RESERVE AGENCY OF UKRAINE
66 STATE ENTERPRISE OF ALCOHOL AND ALCOHOLIC BEVERAGES INDUSTRY "UKRSPEKT",
(LUHANSK PLACE OF BUSINESS OF THE STATE ENTERPRISE "UKRSPEKT")
67 DOBROBUT 2012 UTILITY COMPANY
68 NIKOLAY IVANOVICH SINCHUK
69 HOUSING AND MAINTENANCE DEPARTMENT
70 LIMITED LIABILITY COMPANY "NEW ERA - ENERGY GROUP"
71 PRIVATE ENTERPRISE "NADPREDTEPLOSERVIS"
72 MUNICIPAL ENTERPRISE "NOVOSELYTSIA CITY HEATING NETWORK"
73 MUNICIPAL UTILITY COMPANY "CHERNIVTSIEPLOCOMUNENERGO"

In the Lower Danube sub-basin (Odesa region), centralised water supply and sewerage services are
provided by more than 10 organisations licensed by local governments.

The largest revenues are received by water and sewerage companies. According to estimates, water and
sewerage companies - NEURC licensees in the basin (2 licensees?® ) received about UAH 510 million in
202016 (including VAT).

According to the calculations, the licensees of local governments in the Lower Danube sub-basin (Odesa
region) received UAH 100.24 million (including VAT) in 2020.

15 NEURC data in the water supply and sewerage sector
16 Hereinafter, calculations were made on the basis of available statistics in Ukraine
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The payback period for water supply and sewerage services is calculated as the ratio of the tariff to the
cost of production in the basin. Due to the insufficient level of customer payments for services provided,
which amounted to >90% in 2020, there is a situation of insufficient coverage of water services by customer
payments and a threat to the sustainability of water services. The level of customer payments for the
Uzhhorod Water Supply and Sewerage Production Department is 92.4%, and for Chernivtsi Vodokanal -
93.1%, which corresponds to a high level. The condition of water supply and sewerage networks in the
Danube basin is unsatisfactory, which affects water quality. The main source of investment in 2020, as in
previous years, was depreciation in the amounts stipulated in the tariff structures. Funds were also raised
at the expense of the profit provided for in the tariff structure of licensees. However, none of the companies
provided for the use of profits to form a reserve fund (capital) for modernisation or for production
investments, which should have been provided for in their business activities. According to the NEURC,
"the amount of production investments from profits is determined in the amounts necessary for the gradual
restoration of networks (improvement of the functioning of water and sewerage enterprises), and taking into
account the needs to fulfil the financial obligations of licensees to international financial organisations".
However, this level is extremely insufficient.

Il. PAYBACK OF THE USE OF WATER RESOURCES IN THE DANUBE BASIN
(based on public finance calculations)
1. REVENUES FOR SPECIAL WATER USE

In accordance with the principles of "user pays" and "polluter pays" The Tax Code of Ukraine establishes
a fee for special water use:

A. Rent for water abstraction for different types of water users.
B. Environmental tax on discharges into water bodies.

In addition, there is a fee for the use of water bodies for aquaculture purposes:

C. Rent for water bodies.
D. Payment for special use of water bioresources.

A. Rent for special water use

The state (general and special funds combined) and local (general fund) budgets received a total of UAH
42.645 million from business entities in the Danube basin by administrative region in 2018, UAH 41.221
million in 2019, and UAH 39.624 million in 2020. The maximum rent revenues to the budgets in the Danube
basin were observed in 2018. In 2019-2020, there is a downward trend in rent revenues. The Tisza, Prut,
and Siret sub-basins are among the lowest in Ukraine in terms of rent revenues for special water use.

Table 28. Dynamics of rent revenues for special water use to the state and local budgets in the
Danube basin, UAH million17 18

Tz .SUb' Prut and Siret sub-basins Lzt Dan_ube
basin sub-basin
Together
. Ivano- .
Transcarpathia : Chernivtsi .
Year/ 4 Frankivsk g Odesa region
nregion . region
) region
region/
sub-basin
% ) % ) % ) % G % )
(O] = O (0] = O () = O (0] = O (] = O
282 | 3o |82 | So2 | 8§D So 82 So 52 So
® 3 o7 3 | 25 = o8 =) (Sl =] o%s
o o o o o o o o o o
2018 8,640 7,077 5,000 | 4,091 7,940 6,497 3,4 - 24,98 17,665
2019 8,223 6,745 5,224 | 4,275 7,455 6,099 3,2 - 24,102 | 17,119
2020 9,011 7,378 4,032 | 3,299 7,086 5,798 3,02 - 23,149 | 16,475

17 KKDB 13020000 "Rent for special water use"
18 source: Local budget revenue reports, state budget revenue reports
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B. Environmental tax on discharges of pollutants into water bodies

In the Danube basin, in 2018-2020, the state budget and the special fund of local budgets received a total
of UAH 20.966 million in tax revenues for pollutant discharges directly into water bodies. More than half of
these funds (55%) are collected by local budgets in accordance with the budget allocation (Table 29). Since
2019, there has been a downward trend in the total amount of environmental tax revenues from discharges
of pollutants into water bodies to both the state and local budgets.

Table 29: Dynamics of environmental tax revenues from discharges into water bodies to the state
and local budgets in the Danube basin, UAH million1®

Tisza sub-basin Prut and Siret sub-basins HEITE] Dan_ube
sub-basin
- Together
Transcarpathian Ivan_o Chernivtsi .
. Frankivsk . Odesa region
region ) region
Year/ region
region/
sub-basin
98 | 58 |98 | 58 | 28 | 58 |28 | 58 |o8 | g3
= S = So = So T3 S o 52 | 3o
» 3 o3 » 3 o7 » 3 o7 » 3 (= ®» 3 o7
= o =2 o =2 o = o = o
2018 0,549 0,671 | 0,423 | 0,518 0,288 0,352 4,24 - 55 1,541
2019 0,949 1,160 | 0,336 | 0,411 0,348 0,425 3,79 - 5,423 | 1,996
2020 0,769 0,940 | 0,340 | 0,416 0,365 0,446 3,23 - 4,704 | 1,802

C. Payment for the lease of water bodies

The weighted average rent is unified for all water bodies and is constantly increasing. Its dynamics is as
follows:
- inthe Tisza sub-basin in 2017 - UAH 46,339 thousand, 2018 - UAH 46,668 thousand, 2019 -
UAH 67,436 thousand and 2020 - UAH 71,021 thousand;
- in the Prut and Siret sub-basins in 2017 - 156.9 UAH/ha, in 2018-2020 - 162.7 UAH/ha;
- in the Lower Danube sub-basin in 2017 - 156.9 UAH/ha, in 2018-2020 - 162.7 UAH/ha.

The local budgets of the Tisza, Prut and Siret sub-basins are estimated to have received rent for water
bodies (parts thereof) in the amount of UAH 194.75-179.67 thousand in 2017-2020. While in the Tisza sub-
basin there is a steady trend towards a gradual increase in water body rent (compared to 2017, local budget
revenues from water body rent (parts thereof) in 2020 increased by almost 35%), in the Prut and Siret sub-
basins there is a downward trend in water body rent (by almost 40% compared to 2017).

According to estimates, local budgets in the Lower Danube sub-basin received rent for water bodies (parts
thereof) in the amount of UAH 18.2-214.6 thousand in 2019-2020, including 2019 - UAH 18.2 thousand,
2020 - UAH 214.6 thousand. The dynamics of rent revenues for water bodies to the budgets of the sub-
basin regions is positive.

According to the State Tax Service of Ukraine, in total, local budgets of all levels in Ukraine received UAH
10-10.4 million in rent for water bodies in 2017-2018, UAH 13.5 million in 2019, and UAH 14 million in 2020.

Revenues from rents for water bodies (or parts thereof) to local budgets in the Danube basin are shown in
Table 30.

Table 30. Dynamics of rent revenues to local budgets in the Danube basin, UAH20

Region/year 2017 2018 2019 2020

Transcarpathian 46393,29 46668,84 67436,08 71021,0
Ivano-Frankivsk 38497,7 55248,9 51027,4 32261,3
Chernivetska 109861,3 93786,8 84309,1 76393,3
Odesa no information available 18200,0 214600,0

19 kCDB 19010200 "Revenues from discharges of pollutants directly into water bodies"
20 KKDB 22130000 "Rent for water bodies (parts thereof) provided for use on a lease basis by regional, district and local councils"



Danube River Basin Management Plan 2025-2030 (draft)

Together 194752,29 195704,54 220972,58 394275,6

D. Payment for special use of fish and other aquatic bioresources

The fee for the use of fish and other aquatic bioresources is levied in accordance with the Resolution of the
Cabinet of Ministers of Ukraine.?!

According to the report on local budgets from fees for the special use of fish and other aquatic bioresources
(KKDB 13070200 "Fees for the special use of fish and other aquatic resources"), no fees for the special
use of fish and other aquatic resources were collected in the Tisza sub-basin in 2017-2020.

In the Prut and Siret sub-basins, no payments for the special use of fish and other water resources were
collected in 2017-2019. In 2020, only lvano-Frankivsk region (with a 35% share in the sub-basin) received
UAH 8.1 thousand.

In the Lower Danube sub-basin, according to the report on local budgets, the fee for the special use of
aqguatic bioresources amounted to UAH 70.02 thousand in 2018, UAH 184.59 thousand in 2019, and UAH
1574.5 thousand in 2020.

Table 31. Dynamics of revenues from fees for the special use of water bioresources to local budgets
in the Danube basin, thousand UAH

Region/year 2017 2018 2019 2020

Transcarpathian - - - -

Ivano-Frankivsk - - - 8,1

Chernivetska - - - -
Odesa - 70,02 184,59 15745

Together - 70,02 184,59 1582,6

2. EXPENDITURE ON WATER RESOURCES IN THE DANUBE BASIN

A. Capital and current expenditures from the state and local budgets for environmental
programmes in the field of water resources protection

According to state statistical reports, capital investments and current expenditures are allocated to nine
environmental areas, including those directly related to the reproduction and protection of water resources:

- waste water treatment;
- protection and rehabilitation of soil, groundwater and surface water.

The share of the former is more significant than the latter, accounting for about half of all expenditures out
of the total amount of capital and current expenditures in all areas. These two areas are funded from the
state (including the State Environmental Protection Fund (SEPF)) and local budgets (including local SEPF
funds), own funds, and other sources of financing.

Information on capital and current expenditures in 2018-2020 is provided in the state statistical reports. The
dynamics of capital and current investments in the Prut and Siret sub-basins and the Lower Danube sub-
basins in 2018-2020 is shown in Table 32.

Table 32. Dynamics of capital and current investments in the sub-basins of the Prut and Siret and
the Lower Danube, thousand UAH

21 Resolution of the Cabinet of Ministers of Ukraine "On Approval of the Procedure for Charging Fees for the Special Use of Water
Bioresources and the Amount of Fees for Their Use" of 12 February 2020, No. 125
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2018 2019 2020
Total Ergrt‘zctlo Total Eg)rt:jctlo Total E;O;Zt'
expenditu - expenditur - expenditur o
rehabilita rehabilita rehabilit
Ik @ Waste tion of el Waste tion of SCIL Waste ation of
Area. environm i environme i environme i
ental water soll, ; ntal water soll, ; ntal water soil, ;
treatment | groundw treatment | groundw treatment groundw
g;ogramm ater and ggogramm ater and ggogramm ater and
including: SUTEE: including: surface including: surface
water water water

:;/rzr;(lj(-ivsk 308718,6 | 1214758 | 330158 | 308718,6 | 1214758 | 330158 | 299001,9 | 100832,2 | 71907,7
ghem"’EtSk 123272,9 | 62401,3 | 73847 | 123272,9 | 62401,3 | 7384,7 | 196513,2 | 89997,7 | 59956,8
Odesa 88024,1 | 27550,8 209,7 88024,1 | 27550,8 209,7 176299 30635,2 6223
Together 520015,6 | 211427,9 | 40610,2 | 5200156 | 211427,9 | 40610,2 | 671814,1 | 221465,1 138587'
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programme 40,7 7.8 40,7 7.8 33 20,6
s from the
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A total of 2

water

protection 252038,1 252038,1 359552,7
programme
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A total of UAH 369.112 million was spent in the Danube basin in 2020. In 2020, there was an increase in
capital and current expenditures due to capital investments in the area of "protection and rehabilitation of
soil, groundwater and surface water". These expenditures are allocated for flood protection and bank
protection measures, given the increased risk and periodic destructive effects of floods and floods in the
basin.

B. State budget expenditures for the maintenance of water infrastructure under the manage-
ment of the State Agency of Water Resources

In the Danube basin, water infrastructure maintenance activities are carried out by organisations under the
management of the State Agency of Ukraine for Water Resources - the Tisza River Basin Water Resources
Administration, the Prut and Siret River Basin Water Resources Administration, the Dniester River Basin
Water Resources Administration (in terms of activities within Ivano-Frankivsk Oblast), and the Black Sea
and Lower Danube River Basin Water Resources Administration.

UAH 104624.2 thousand was allocated for the maintenance of the water management complex in
Zakarpattia region, including:

- under the programme 2707050 "Operation of the State Water Management Complex and Water
Resources Management" - UAH 70938.5 thousand, of which UAH 65805.1 thousand from the
general fund and UAH 5133.4 thousand from the special fund;

- under the programme KPKV 2707070 "Protection from harmful effects of waters of rural
settlements and agricultural lands, including in the Tisa River basin in Zakarpattia oblast"
(Environmental protection measures) - UAH 20388.9 thousand;

- under the programme KPKV 2707700 "Protection from harmful effects of waters of rural
settlements and agricultural lands, including in the Tisa River basin in the Transcarpathian region” -
(Reserve Fund of the State Budget) - UAH 13296.8 thousand.

In addition to state funding, in 2020, the Tisza RBMU managed to attract funds from local budgets, business
entities, and international grants aimed at developing the water sector and environmental rehabilitation of
the Tisza sub-basin:

- implementation of the "Regional Target Programme for the Development of Water Management
and Environmental Rehabilitation of the Tisa River Basin in the Transcarpathian Region for 2013-
2021" in accordance with the order of the Head of the Transcarpathian Regional State Administration
No. 155 dated 19.03.2020 - UAH 10745.1 thousand;

- implementation of international projects in the water sector - UAH 24173.8 thousand.

The total amount of expenses for 2020 is UAH 139543.10 thousand.
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Expenditures for the operation of water infrastructure in the Prut and Siret sub-basins are carried out under
the comprehensive programme "Operation of the State Water Management Complex and Water Resources
Management" and amounted to UAH 36804.5 thousand in 2020 (UAH 23321.08 thousand for the Prut and
Siret sub-basins and UAH 13483.42 thousand for the Dniester sub-basin).

In the Lower Danube sub-basin, expenditures for the operation of water infrastructure are carried out under
the comprehensive programme "Operation of the State Water Management Complex and Water Resources
Management" and amount to UAH 10,086.4 thousand in 2020.

DETERMINING THE PAYBACK OF WATER RESOURCES USE IN THE DANUBE BASIN
If the payback ratio of water resources use, calculated using the formula "Revenues / Expenses * 100":

- is more than 100%, this means that all costs are reimbursed by paying tax and non-tax revenues
for services to budgets of all levels or by tariffs; budget revenues, if used for their intended purpose,
can be used for water resources restoration; enterprises receive profits that can be used for production
development - production investments, formation of a reserve fund (capital), etc. (part of which will be
used to pay income tax);

- If the indicator is less than 100%, this indicates a threat to the sustainability of the service, as the
costs of budgets or enterprises are not covered by the revenues received. The calculated return on
water resources use is 7.4%, which means that costs are higher than tax revenues for water services
(Table 33).

Table 33. Balance of revenues and capital expenditures in 2020

amount, amount, thousand
SOURCES. thousand EXPENSES '
UAH UAH

Capital investments in
39627,789 water resources restora- 369111,626
tion and protection

Rent for special water use
(state and local budgets)

Environmental tax on dischar-
ges into water bodies (state 6508,117

and local budgets) Expenditures from the

Rent for water bodies (parts state budget for the ope- 277434
thereof) provided for use on a 394,321 ration of the state water
lease basis (local budgets) management complex
Payment for aquatic bio- 1582.7
resources
TOGETHER 48112,927 TOGETHER 646545,626
ROI 7,4%

This level of payback indicates a critical situation in terms of covering the costs of water services. Revenues
are significantly lower than expenditures from the state and local budgets. The calculated level of cost
recovery indicates that tax mechanisms for recovering the use of water resources in the Danube basin do
not ensure the sustainability of service provision.

6.4.2 Water tariffs
Tariffs for centralised water supply and sewerage

According to the institutional structure in Ukraine, the NEURC and local governments set the following types
of tariffs for centralised water supply and sewerage services:

1. tariff for centralised supply (cold water) and sewerage (cold and hot water combined) (calculated
by water utilities, approved by the NEURC for its own licensees, local governments for other local
licensees) and centralised water supply (hot water) (calculated by Teploenergo enterprises, approved
by the NEURC for its own licensees, local  governments for other local licensees);
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2. tariff for centralised supply (cold water, hot water separately) and sewerage (cold and hot water)
using in-building systems.

The NEURC licenses the activities of water supply companies (water utilities) if these companies serve
more than 100,000 people, the volume of water supply is more than 300,000 m?3 , the volume of water
disposal is more than 200,000 m3 .

When setting tariffs, the NEURC is guided by the principle of balancing the interests of consumers, business
entities and the state: it limits the planned costs of licensees to an economically justified level that should
ensure self-sufficiency of their activities, provided that they are managed efficiently and use resources eco-
nomically, while at the same time providing for the necessary investments for the safe and sustainable
operation of water and sewerage systems.

As of the beginning of 2021, tariffs for centralised water supply and sewerage were set by the NEURC in
the Danube basin for 2 licensees (1 in the Tisza sub-basin, 1 in the Prut and Siret sub-basin), which have
tariffs for other water utilities (water and wastewater companies) (Table 34). There are no NEURC licensees
in the Lower Danube sub-basin.

Table 34. Tariffs for centralised water supply and wastewater disposal of the NEURC licensees
providing services in the Danube basin?2

Tariffs set by the NEURC, UAH/m?® Cost price, UAH/m?® Reimbursement, %.

Water supply Drainage
for consumers for consumers for consumers Vz%rocgrlsﬁggirj_
who are busi- who are not busi- who are busi- siness entities
Name of the company ness entities in ness entities in ness entities in in the field of
the field of water the field of CWS the field of water
i . CWS (house-
supply and sani- (households, supply and sani- holds. budae-
tation (water uti- | budgetary organi- | tation (water uti- » budge-
lities) sations, others) lities) tary organisati-
’ ons, others)
Transcarpathian region
Municipal enterprise Pro-
duction Department of
21,13/ 20,6173/ 11,23/ 10,9839/
Water Supply and Sewer- 8,23 1025 7,89 102.2
age
of Uzhhorod"
Chernivtsi region
MUNICIPAL ENTER-
PRISE "CHERNIVTSIVO- 4,65 12,18/ 11,86/ 102,7 - 7,21/ 7,1/ 101,5
DOKANAL"

The main items in the structure of the NEURC licensees' cost of services in 2020 continue to be labour
costs (including social benefits) and electricity purchase. Less significant cost components are depreciation,
repair costs, reagents and fuels and lubricants, as well as taxes and fees, including the fee for special use
of water (rent), and subsoil use fees for fresh groundwater extraction.

The NEURC is included in the tariff structure of licensees:

-for centralised water supply: labour costs (45-57%); electricity (26-35%), etc;

-Wastewater disposal: labour costs (55-63%); electricity costs (20-30%), etc.

Water supply and wastewater services in the Danube basin are provided by enterprises licensed by local
authorities - these are communal enterprises of district, city, town and village councils and even some
village councils. Local governments have set tariffs for centralised water supply and sewerage for 48 com-
panies in the Danube basin. The tariffs are different for different categories of users - for households, budg-
etary organisations and commercial organisations. In general, local tariffs are higher than those of the
NEURC licensees. Another peculiarity is that, as a rule, the tariff for wastewater disposal, which includes
wastewater treatment, is higher than the tariff for water supply.

The total tariffs for all licensees of the Danube basin local governments are as follows (including VAT):

22 pccording to the NEURC, tariffs as of 01.01.2021
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-for centralised water supply services: the minimum is 5.80 UAH/m? (for the population of
Nepolokovetske Kommunkhoz), the maximum is 45.06 UAH/m? (for budgetary and other organisations
of Sniatynske Vodokanal);

-for centralised sewerage services: minimum - 2.21 UAH/m?3 (for the population of Solotvyno
Water), maximum - 38.00 UAH/m? (for budgetary and other organisations of Kitsman City Council).

The cost of water for industrial enterprises

The cost of water is actually paid by industrial enterprises in the form of a mandatory payment for special
water use - rent. The object of taxation for rent for special water use is the actual volume of water used by
water users. In the case of surface water use, the rental rate depends on the needs of the use, the place
and region of consumption, and the actual volume of water used. No rent is paid if the volume of consump-
tion is less than 5 m3/day and the water user does not have its own water intake facilities. The rate of rent
for special use of surface water in the Danube River basin is the lowest in Ukraine. In the case of ground-
water use, the rates of rent for special water use are set by the Tax Code of Ukraine and are differentiated
by region. The rates for the use of groundwater are among the highest in Ukraine. The rates of rent for
special use of surface and groundwater in the Danube basin are set out in Table 35.

Table 35. Rental rates for special water use in the Danube basin23

Rent rate, UAH per 100

River basin area .
cubic metres

For the use of surface water
Danube River Basin Region 29,96
Rent rate,
UAH per 100 cubic metres

Name of the region

For the use of groundwater

Transcarpathian 69,95
Ivano-Frankivsk: 166,51
Chernivetska 116,56
Odesa 116,56

Other rates for special water use

UAH 12.95 per 10 thousand
m3 , passed through the
turbines  of  hydroelectric
power plants

UAH 0.1938 per 1 tonne-day
of operation

UAH 0.2219 per 1 tonne-day
of operation

0.0246 UAH per 1 place-day
of operation

UAH 67.97 per 10 thousand
m? of surface water;

UAH 81.71 per 10 thousand
cubic metres of groundwater

For the needs of hydropower

For water transport needs from all rivers except the Danube

for self-propelled and non-self-propelled freight fleets in operation

for the passenger fleet in operation

For the needs of fish farming

For water used exclusively in beverages UAH 63.22 per 1 m?® of surface
water;
UAH 73.73 per 1 m?® of
groundwater

For mine, quarry and drainage water 14.64 UAH per 100 m® of
water

Housing and communal enterprises apply a coefficient of 0.3 to rent rates in terms of water volumes of
technological standards for the use of drinking water determined in accordance with the legislation on drink-
ing water, drinking water supply and sewerage.

Fees for water pollution are collected in the form of fines and environmental tax for discharges of pollutants
into water bodies. The tax rates for discharges of pollutants into water bodies are presented in Table 36.

Table 36. Environmental tax rates for discharges of certain pollutants into water bodies?*

23 Tax Code of Ukraine, Article 255
24 Tax Code of Ukraine, Article 245
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Name of the pollutant Tax rate, UAH per 1 tonne
Ammonium nitrogen 12883,84
Organic substances 5156.8

(based on biochemical oxygen demand (BOD )s '
Suspended solids 369,52
Petroleum products 75792,4
Nitrates 1108,56
Nitrites 63278,16
Sulphates 369,52
Phosphates 10297,44
Chlorides 369,52

Cost of water supply services for irrigation

The state-owned operators of the irrigation water supply market are water management organisations of
the State Agency of Water Resources.

The cost of such services is formed on the basis of a unified approach, which is defined by the order of the
State Agency of Ukraine for Water Resources and is determined on the basis of economically justified costs
directly related to their provision. The costs include direct labour costs, direct material costs and other direct
costs, general and administrative expenses, including renewal and modernisation of fixed assets used in
the amount of 10% of direct costs. These costs are differentiated according to technological characteristics.

The principle of pricing this service is not intended to generate profit, as the state in the risky farming zone
has committed itself to subsidising agricultural production. The service of water supply for irrigation is a
kind of subsidy to agribusiness in the form of reducing the cost of irrigation through state maintenance
(operation) of irrigation systems and service personnel.

The peculiarity of cost formation is that the calculation of the cost of this service includes the costs of water
supply that are not covered by budget financing (including electricity, salaries, capital expenditures).

The cost of the service does not include the cost of water as a resource, as water management organisa-
tions are not primary water users.

The cost of water supply for irrigation as of 2020 varied from 1.08 to 3.51 UAH/m? (Table 37).

Table 37. Cost of water supply for irrigation in the Danube basin (Lower Danube sub-basin), 2018-
2020, UAH/m? (excluding VAT)

The cost of everything Including the cost of

Area. 2018 2019 2020 electricity Rvitedl
Odesa 0,23-2,48 0,64-3,51 0,87-2,81 0,35-1,85 0,52-0,96
Bolgrad district 1,29-2,48 1,71-3,51 0,87-2,81 0,42-1,85 0,45-0,96
Reni district 1,25-2,19 2,02-2,86 1,54-2,63 0,58-1,67 0,96-0,96
Izmail district 0,23-1,45 1,08-1,84 1,08-2,14 0,47-1,43 0,61-0,71
Kiliya district 0,58-1,22 0,64-1,86 0,87-0,95 0,35-0,42 0,52-0,53
Artsyz district 0,77-1,18 1,59-2,5 1,38-1,51 0,7-0,83 0,68-0,68

Funds received for the provision of paid services are transferred to a special fund of the State Budget of
Ukraine and used in accordance with the budget of the water management organisation approved by the
State Agency of Ukraine for Water Resources.
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/ AREVIEW OF THE IMPLEMENTATION OF
PROGRAMMES OR ACTIVITIES, INCLUDING
HOW THE OBJECTIVES HAVE BEEN
ACHIEVED

This section provides an overview of the implementation of environmental protection measures within the
Danube basin, which were funded by national targeted programmes, the State Environmental Protection
Fund, relevant regional and local programmes or funds, the State Regional Development Fund, state
investment projects, international technical assistance projects, and regional and local infrastructure projects.

Among the numerous national environmental programmes developed in Ukraine, we will first analyse the
implementation of the Dnipro Programme measures. Clause 4 of the CMU Resolution No. 336 of 18 May
2017 "On Approval of the Procedure for Developing RBMPs" states that the development of the first RBMPs
for each RBF is carried out during the period of implementation of the Dnipro Programme. In accordance
with clause 11 of the said Procedure, the measures to develop the first RBMPs for each RBRD are financed
from the state budget, which is provided for by the same Dnipro Programme within the expenditures
envisaged by the State Budget of Ukraine for the respective year, as well as from other sources. The
implementation of this Programme is important both in the context of the preparation of the RBMP and the
implementation of the RBP to achieve the strategic environmental objective for the Danube RBM MEA.

The Dnipro Programme aims to define the main directions of state policy in the field of water management,
conservation and restoration of water resources, implementation of an integrated water resources
management system based on the basin principle, restoration of the role of reclaimed land in the food and
resource supply of the state, optimisation of water consumption, prevention and elimination of the
consequences of harmful water impact.

The main objectives of the Dnipro Programme are:

- harmonisation of Ukrainian legislation with international standards and improvement of the
regulatory framework for innovation and investment development of the water sector; (partially
implemented);

- Implementation of an effective, justified and balanced mechanism for the use, protection and
reproduction of water resources, ensuring sustainable development of the state water monitoring
system in accordance with international standards (achieved);

- Implementation of the integrated water resources management system based on the basin
principle, development and implementation of river basin management plans, application of the
economic model of targeted financing of activities in river basins, establishment of river basin councils,
as well as enhancement of the role of existing and creation of new basin water resource management
agencies (partially implemented);

- Improving the technological level of water use, introducing low-water and waterless technologies,
developing more rational water use standards, construction, reconstruction and modernisation of water
supply and sewage systems (partially completed);

- bank protection and regulation of river channels, construction and reconstruction of hydraulic
structures, protective dams, polders, flood control reservoirs, clearing of river channels, arrangement
of water protection zones and coastal protection strips, development of schemes for comprehensive
flood protection of territories from the harmful effects of water, improvement of methods and technical
devices for hydrometeorological observations, flood forecasting (partially completed);

- Ensuring the development of land reclamation and improvement of the ecological condition of
irrigated and drained lands, in particular, restoration of the water management and reclamation
complex, reconstruction and modernisation of reclamation systems and their facilities, engineering
infrastructure of reclamation systems with the creation of integrated technological complexes,
introduction of new methods of irrigation and land drainage, application of water and energy-saving
environmentally safe irrigation and water regulation regimes (not fulfilled).

The creation of a single Dnipro Water Management Programme was intended to consolidate state and local
funds for the purpose of achieving its objectives and goals. The estimated amount of its funding was UAH
46478.46 million, including UAH 21029.03 million from the state budget, UAH 9294.2 million from the local
budget, and UAH 16155.2 million from other sources not prohibited by law (total dollar equivalent of USD
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6.193 billion (as of 01.01.12), USD 688 million annually, 0.4% of Ukraine's gross domestic product (GDP)).
The amount of funding for the Dnipro Programme was determined annually when the draft State Budget
Law of Ukraine for the respective year was prepared, taking into account the real possibilities of the state
budget, and each year less and less funds were allocated for it. Since the start of the Dnipro Programme's
activities, as of 1 January 2019, 26% of the envisaged need has been allocated from budgets of all levels
and other sources, and as of 1 January 2020, 17% of the envisaged need, which has led to a significant
failure to complete its tasks and activities on time.

The main implementer of the Dnipro Programme was the State Agency of Water Resources (hereinafter
referred to as SAWR). State funds were allocated mainly for the costs of consumption of the water sector,
labour remuneration, utilities, the share of which was financed from the state budget, for example, in 2020:
from the general fund - 93.5% (UAH 2092158.5 thousand), from the special fund - 81.1% (UAH 2261343.4
thousand). In 2020, total state budget expenditures to finance the Dnipro Programme amounted to UAH
5022671.0 thousand. The lion's share of all funds is used for the operation of the state water management
complex and water resources management - UAH 4561352.5 thousand (90.8%).

In the context of the Danube basin, all these generalisations and conclusions on the implementation and
financing of the Programme are approximated to the relevant regional water management units. Measures
to maintain water infrastructure in the Danube basin are carried out by water management organisations
under the management of the TWA within the respective regions of the basin: Tisza BWR (Zakarpattia
oblast), Prut and Siret BWR (Chernivtsi and Ivano-Frankivsk oblasts) and Black Sea and Lower Danube
BWR (Odesa oblast). Expenditures for the operation of water infrastructure are made under the budget
programme "Operation of the State Water Management Complex and Water Resources Management" for
each separate division of the SAC, based on the administrative-territorial principle rather than the basin
principle, except for the Zakarpattia Oblast, where the Tisa River sub-basin is entirely located within one
administrative region. This is the only oblast in Ukraine where its administrative boundaries coincide with
the boundaries of the river basin.

The issue of extending the Programme was resolved by reviewing the amount of funding for the measures
and agreeing on their volumes at the central and regional levels. As of 8 June 2021, the Accounting
Chamber of Ukraine conducted an audit of the effectiveness of the implementation of the Dnipro
Programme activities for the period up to 2021. The purpose of the audit was to identify existing problems
with the implementation of the Dnipro Programme and to confirm or deny the need to extend the National
Target Programme for the Development of Water Management and Environmental Rehabilitation of the
Dnipro River Basin until 2024.

No less important and necessary was the National Target Programme "Drinking Water of Ukraine for 2011-
2020" approved by the Law of Ukraine No. 2455-1V dated 03.03.2005 (hereinafter - the Drinking Water
Programme). Its main goal was to ensure the rights of citizens to an adequate standard of living and
environmental safety guaranteed by the Constitution of Ukraine by providing drinking water in the required
volumes and in accordance with the established standards. In order to achieve this, the Drinking Water
Programme was intended to ensure the implementation of the state policy on the development and
reconstruction of centralised water supply and sewerage systems; protection of drinking water sources;
bringing the quality of drinking water in line with the requirements of regulatory acts; regulatory support in
the field of drinking water supply and sewerage; development and implementation of research and
development using the latest materials, technologies, equipment and devices.

The estimated amount of funding for the Drinking Water Programme was UAH 9,471.7 million (in 2010
prices), of which UAH 3,004.3 million was allocated from the state budget and UAH 6,467.4 million from
other sources. Due to the lack of adequate funding over the 10 years of the Drinking Water Programme in
Ukraine, there have been no significant positive changes in the provision of drinking water in the required
volumes and of the appropriate quality. As of 01.01.2020, about 1% of cities, more than 10% of towns and
almost 70% of villages in Ukraine (8.934 million people) were not provided with centralised drinking water
supply. Almost 1 in 4 citizens of the country is not provided with centralised water supply. The problem of
using imported water covers at least 9 regions of the country and directly affects at least 268,000 people
living in 824 settlements. According to global standards, Ukraine is classified as a low-water country in
terms of water quantity and quality. Ukraine ranks 37th among 40 European countries in terms of drinking
water quality. In terms of water per capita, Ukraine ranks 125th in the global ranking. At the same time, the
National Target Programme "Drinking Water of Ukraine" is not being implemented or financed at all. The
last time the Programme was funded was in 2018, when UAH 200 million was allocated from the State
Budget of Ukraine, while only water and sewerage companies in Ukraine submitted projects totalling UAH
1.3 billion. Such activity of the companies is caused by their unsatisfactory financial and economic condition,
as well as the inability of local governments to provide the necessary support for the renewal of fixed assets
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from local budgets. Procedures for obtaining grants and loans from international financial institutions are
quite lengthy and involve significant risks, so obtaining state funds for the implementation of an
infrastructure project was a desirable goal for each water utility. During 2019-2020, the Drinking Water
Programme was not funded, and in 2020, it ended altogether.

In 2019, in order to continue supporting water supply and wastewater treatment companies, the Ministry of
Regional Development developed and submitted to the central executive authorities and specialised
associations a draft law "On Amendments to the Law of Ukraine "On the National Target Programme
"Drinking Water of Ukraine" for 2011-2020", which provided for the extension of the Programme for another
5 years. Interagency approval, coordination, and consultations with the Ministry of Finance lasted for 2
years. The Resolution of the Verkhovna Rada of Ukraine of 5 November 2020 No. 980-IX provides for the
possibility and expediency of increasing/foreseeing expenditures and providing loans from the general fund
of the draft state budget for 2021 under the budget programme "Implementation of the National Target
Programme "Drinking Water of Ukraine" for the Ministry of Communities and Territories Development of
Ukraine (instead of MinRegion) (clause 2.17.68.).

As part of the Decree of the President of Ukraine No. 357 dated 13 August 2021, the decision of the National
Security and Defence Council of Ukraine (NSDC) dated 30 July 2021 "On the State of Water Resources of
Ukraine" was put into effect, and the Law of Ukraine "On the National Targeted Social Programme "Drinking
Water of Ukraine" for 2022-2026" was adopted on 15 February 2022. The purpose of this Programme is to
ensure the rights of citizens to an adequate standard of living and environmental safety guaranteed by the
Constitution of Ukraine by providing high-quality drinking water in the required volumes and in accordance
with the established drinking water quality standards, ensuring the development and reconstruction of
centralised water supply and centralised sewerage systems in Ukrainian settlements. A total of UAH
28,588.6 million is to be allocated for the implementation of the Programme, including UAH 16940.3 million
from the state budget and UAH 11639.3 million from other sources. The Law of Ukraine "On the State
Budget of Ukraine for 2022" provided for funding of the "National Targeted Social Programme "Drinking
Water of Ukraine” for 2022-2026" in the amount of UAH 1.0 billion. In accordance with the second paragraph
of subparagraph 22 of Section VI "Final and Transitional Provisions" of the Budget Code of Ukraine, the
CMU Resolution No. 245 "On Allocation of Funds to the Reserve Fund of the State Budget" dated
10.03.2022 reduced expenditures and lending to the general fund of the state budget, including the budget
programme “Implementation of the National Target Social Programme "Drinking Water of Ukraine" for
2022-2026" (CPCELC 2751570).

In the context of the preparation and implementation of the RBMP, in particular, Section 3, it is very
important to have information on the implementation of the National Programme for the Development of
Nature Reserves for the period up to 2020, approved by the Cabinet of Ministers of Ukraine on 08.02.2006
No. 70-r (hereinafter referred to as the NRF Programme). According to the data on the registration of
protected areas and objects submitted by the local executive authorities responsible for the implementation
of the state policy in the field of environmental protection (hereinafter referred to as the National
Environmental Protection Agency), as of 01.01.2020, the Ukrainian PAs include 8,512 territories and
objects with a total area of 4.418 million hectares within the territory of Ukraine (actual area 4.085 million
hectares) and 40,2500.0 hectares within the Black Sea. The ratio of the actual area of the NRF to the area
of the state (the "protected area indicator") is 6.77%.

The NRF is managed by the Ministry of Ecology and is funded through the state budget programme KPKVK
2701160 "Conservation of protected areas". In 2020, UAH 403734.6 thousand (general fund) and UAH
25644.9 thousand (special fund) were used for measures to conserve and expand the PAs, totalling UAH
429581.5 thousand. In general, the performance indicators under this budget programme were met.

Underfunding of the State Target Programme for the Development of Land Relations in Ukraine for the
period up to 2020, approved by the Cabinet of Ministers of Ukraine on 17.06.2009 No. 743-p (the "Land
Programme"), has resulted in excessive ploughing of agricultural land, which leads to a violation of the
ecologically balanced ratio of agricultural, nature reserve and other environmental, health, recreational,
historical, cultural, forestry, water fund lands, and an increase in the area of degraded, low-productive, and
technogenically contaminated land. As of 1 January 2021, more than 500,000 hectares of degraded,
underutilised and technologically contaminated land are subject to conservation, 143,000 hectares of
disturbed land need reclamation, and 294,000 hectares of underutilised land need improvement.

The government has established a separate Ministry for Development of Economy, Trade and Agriculture
of Ukraine (Ministry of Economy, CMU Resolution No. 838 of 19.09.2019), which will implement the State
Target Programme for the Development of Land Relations and National Geospatial Data Infrastructure in
Ukraine for the period up to 2030 (Land Programme, CMU Order of 13.04.2021).

Budgetary environmental funds are one of the most important sources of financing environmental protection
activities. Currently, Ukraine has a three-tier system of environmental funds, consisting of the State
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Environmental Protection Fund (SEPF), regional and local (city, town and village) environmental protection
funds. At the regional level, the regional and local environmental funds are a significant source of funding
for environmental protection measures. Environmental funds are used for targeted financing of
environmental protection measures in accordance with the List of activities that are considered to be
environmental protection measures approved by the Cabinet of Ministers of Ukraine on 17.09.1996 No.
1147. In accordance with the Law of Ukraine "On Environmental Protection” dated 25.06.1991 No. 1264-
Xll (as amended on 18.12.2019), financing of environmental protection measures, including water
resources protection, is carried out at the expense of the State Budget of Ukraine, local budgets, funds of
enterprises, institutions and organisations, environmental funds, voluntary contributions and other funds.

According to the Resolution of the Cabinet of Ministers of Ukraine "On Approval of the Regulation on the
State Environmental Protection Fund" of 7.05.1998 No. 634 (as amended by the Resolution of the Cabinet
of Ministers of Ukraine No. 1065 of 4.12.2019), the State Environmental Protection Fund became part of
the State Budget of Ukraine. All environmental funds go to the consolidated budget, and environmental
protection measures are financed on a residual basis or on the principle of urgent need, when a critical,
emergency environmental situation has already occurred. In fact, the entirety of the environmental tax
collected is dissipated within the general and special funds of the state and local budgets. According to the
Ministry of Finance, in 2018, environmental tax revenues amounted to UAH 2779.6 million, which
significantly exceeds the budget expenditures of UAH 361.1 million for targeted environmental protection
measures, which has signs of inefficient and misuse of environmental tax and is a violation of the current
legislation.

According to 2018 data, the share of environmental revenues (rent, environmental tax, special permits,
fines) in the state budget was over UAH 52 billion, of which UAH 4.6 billion was allocated to support the
activities of the relevant central government agencies and environmental control, and only UAH 4.2 billion,
or only 8% of environmental funds, was allocated to implement environmental protection measures. This
also includes the allocation of funds for the national budget programmes Dnipro and Drinking Water, the
actual funding status of which is presented above. The distribution of environmental funds among agencies
and entities is as follows: the State Agency of Water Resources (38%), local budgets (24%), SAUEZM
(22%), the Ministry of Ecology (now the Ministry of Environment) (9%), the State Environmental
Inspectorate (4%), and the State Service of Geology and Mineral Resources (2%) received the most.

The State Budget for 2020 allocated UAH 496.356 million to finance environmental protection measures.
It is clear that such expenditures cannot play a significant role in solving environmental problems,
including addressing the issue of water pollution and depletion, and even more so in fulfiling the
obligations assumed by Ukraine to the international community in the field of environmental protection
and, in particular, the preparation of the RBMP to achieve "good" environmental status of the Danube
River basin. For comparison, on average, EU countries spend 0.8% of their GDP on environmental
protection. For example, in Poland, the average annual funding for environmental programmes is EUR 1-
1.3 billion. Half of these funds are covered by national funding, and the other half by attracting international
funding. The implementation of Ukraine's international commitments in the field of environmental
protection is impossible without financial support for the environmental modernisation of business entities
themselves, which need to bring their operations in line with high European standards. There is already
a positive example of this in the Danube basin.

During 2020-2021, the Tisza RBMU implemented the planned activities under the following grant contracts
funded by the European Neighbourhood Instrument within the framework of the Hungary-Slovakia-
Romania-Ukraine Cross-border Cooperation Programme 2014-2020.

The project "Strengthening cross-border security through joint measures aimed at preventing floods and
inland water flooding in the Tisza and Tur rivers" (Grant Contract No. HUSKROUA/1701/LIP/003 dated
13.08.2019). Since the beginning of the Project implementation, international technical assistance funds in
the amount of UAH 41198.0 thousand have been attracted, including for the works on the project
"Reconstruction of the left bank dam of the Tisa River in the area of Tekovo - Hetynia village, Vynohradiv
district, Transcarpathian region".

Project "Establishment of a transboundary water quality monitoring network in the Upper Tisa basin with
further development and modernisation of the joint Hungarian-Ukrainian hydrographic telemetry system"
(Grant contract No. HUSKROUA/1901/6.1/0016 dated 30.04.2021). Since the beginning of the Project
implementation, international technical assistance funds in the amount of UAH 774.12 thousand have been
attracted. The funds were used to develop a detailed design of the construction project "Reconstruction
and expansion of the existing network of hydrometric observation facilities on rivers and other water bodies
(AlS-Tysa 2.0)".

The project "Joint measures for the prevention of natural disasters in the transboundary basin of the Uzh
River" (Grant contract No. HUSKROUA/1702/8.1/0005 dated 29.08.2019). Since the beginning of its
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implementation, international technical assistance funds in the amount of UAH 9590.3 thousand have been
attracted, including UAH 786.8 thousand for the purchase of a Doppler flow velocity profiler, tender
procedures for the development of flood zones and risks for the Uzh River basin and the city of Uzhhorod,
and the development of a feasibility study for the construction of a regulatory structure on the Uzh River
within the city of Uzhhorod.

The State Ecological Inspectorate in Zakarpattia region, together with the government administration of
Szabolcs-Szoétmar-Bereg region (Hungary), EUROPOLIS Agency and the Transylvanian Carpathians
Association (Romania), is implementing the project "Environmental Assessment of the Upper Tisza River
Basin with the aim of developing a monitoring network and developing an Action Plan for the Protection
of Natural Values", which is being implemented under the HUSKROUA ENI CBC Cross-border
Cooperation Programme 2014-2020. The total cost of the project is EUR 504943.06, of which EUR
454454.14 are EU funds. The project pursues the overall goal of protecting natural ecosystems and water
quality in the cross-border Ukrainian-Hungarian-Romanian area of the upper Tisza River basin.

Instead, public investment projects in Ukraine once again proved to be ineffective and extremely dependent
on state funding. In 2019-2020, the State Fund for Regional Development (hereinafter referred to as the
SFRD) was much better funded, with funds allocated for specific investment projects in the regions,
although the share of environmental projects, in particular, water supply and sewerage
construction/reconstruction projects, was negligible. The SFRD was established in 2012 with the aim of
increasing the competitiveness of regions by unlocking their own potential. The SFRD is the main
instrument of the state for financing social, economic, infrastructure, cultural and sports projects in the
country.

With regard to the review of funding for regional local programmes and the implementation of environmental
measures, it can be stated that only in all 4 Danube sub-basins (Tisza, Prut, Siret and Lower Danube) and,
in particular, in each of the 4 administrative regions that are part of the sub-basins (Zakarpattia, lvano-
Frankivsk, Chernivtsi and Odesa), targeted regional programmes were developed and approved by the
sessions of the regional councils in accordance with the national target programmes. For Zakarpattia oblast,
where the Tisa sub-basin is entirely located within the oblast, the allocated environmental funds were used
to address the main water and environmental problems (hereinafter referred to as "WEPSs") of the Tisa
RBD. For the other 3 oblasts, where the Danube sub-basins partially occupy the territory, the funds were
distributed among other river basins within the administrative territories of the oblasts. This distribution of
allocations in each administrative region was different and was not determined by the needs of a particular
river basin, but rather by local, municipal administrative-territorial needs, in a haphazard manner, without
taking into account the basin principle of management decision-making.

Traditionally, each oblast has developed its own environmental development programme, adding the
specifics of the region. While the administrative-territorial regions of the Tisza, Prut and Siret sub-basins
focused on protection against harmful effects of water (flood protection), restoration of the hydrological
regime of rivers, preservation and expansion of protected areas, and increase in forest cover, Odesa region
of the Lower Danube sub-basin gave priority in its environmental targeted programmes to the development
of the agro-industrial complex, provision of water resources for irrigation, development of water transport
and protection of land resources in the region. Each oblast had its own specifics in terms of programme
titles, deadlines and implementation stages. Some regional councils made changes to the regional
programmes in advance, both in terms of their duration and sources of funding, while others left everything
unchanged. Despite the specifics, the names of the regional target programmes, and the changes made,
there was little funding from both the state and local budgets to implement the programmes' activities. Some
state programmes had not been funded for years, and the burden of addressing urgent environmental and
socio-economic problems in the sub-basins fell on local regional programmes.

Since both national and regional programmes are funded on an administrative-territorial basis rather than
on a basin basis, in the context of the review of the implementation of programmes or measures, including
the ways to achieve the set objectives, the Danube RBM suggests that their funding at the regional level is
practically very different in terms of both the amount of investment and the number of projects implemented.
Almost all regional programmes lack consistency and systematic funding for environmental protection
measures. The determining element, the prerequisite for financing a particular environmental infrastructure
project, is not comprehensive (integrated) water resources management within a sub-basin, nor is it the
GWMP, the MWMP or the MWMP, but rather a certain "lobbying", "small-townism", party and electoral
interests of regional elected officials. It is also worth noting the initiative of local communities and their
financial capacity, when funds are allocated from the oblast budget only if there is co-financing from the
local budget of the TC.

Of course, given the economic situation in the country, the state budget is not able to finance significant
expenditures on water management and reclamation, housing and communal services, or environmental
protection, so at present and in the near future, to address the problems that were addressed by the regional
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programmes, some new administrative units (ATCs) have begun to focus on their own investments, to seek
internal reserves of enterprises and funds in the regional, district and amalgamated territorial community
budgets, to attract international technical assistance. And the first document to help local CBCs lay the
foundation for planning their future actions with the involvement of international technical assistance should
be a regulatory document, a "roadmap" - the first RBMP with a complete list of programmes (plans) for the
Danube River Basin region, their content and problems to be solved in 2025-2030.

A detailed overview of the implementation of environmental protection measures by Danube sub-basins,
which were funded by existing national targeted programmes, the State Environmental Protection Fund,
relevant regional and local programmes or funds, the State Regional Development Fund, state investment
projects, international technical assistance projects, regional and local infrastructure projects, etc. is
provided in Chapters 7 of the Danube River Sub-basin RBMPs and relevant Annexes 12 (M5.3.1), (M5.3.2,
M5.3.3), (M5.3.4).
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8 A COMPLETE LIST OF PROGRAMMES (PLANS)
FOR THE DANUBE RIVER BASIN REGION,
THEIR CONTENT AND THE PROBLEMS TO BE
SOLVED

The Action Programme (hereinafter referred to as the AP) was developed in accordance with the require-
ments of the "Methodological Recommendations for Setting Environmental Objectives, Developing an Ac-
tion Programme and Performing a Cost-Effectiveness Analysis of the River Basin Management Plan Action
Programme" (hereinafter referred to as the Methodological Recommendations), approved at the meeting
of the Scientific and Technical Council of the State Agency of Ukraine for Water Resources of 12 July 2023.
The RMP was developed by the Tisza RBMU within the Zakarpattia Oblast (Tisza sub-basin), the Prut and
Siret RBMU within the Ivano-Frankivsk and Chernivtsi Oblasts (Prut and Siret sub-basins) and the Black
Sea and Lower Danube RBMU within the Odesa Oblast (Lower Danube sub-basin) in accordance with the
Methodological Recommendations and the Procedure for Developing RBMPs in cooperation with local exe-
cutive authorities, local self-government bodies, non-governmental organisations (NGOs), scientific and
educational institutions (SEIs) and other stakeholders, taking into account proposals and decisions of the
basin councils of the said sub-basins.

The development of the RMP took into account the measures implemented or planned in the national
RBMPs of the neighbouring sub-basin countries (Romania, Hungary, Slovakia, Republic of Moldova) and
the chemical state of the transboundary WBMs according to the monitoring data for 2022-2023. The RWP
is developed for a period of 6 years, starting with the first cycle of the 2025-2030 plan. The start of the
measure implementation should be no later than the third year from the beginning of the cycle (no later
than 1 January 2028). During the implementation, it is allowed to make additions and changes to the ap-
proved programme. In total, 294 main and 18 additional measures are proposed for the programme. A full
list of measures by sub-basin and their content is provided in the relevant Annexes 13 (M5.3.1), (M5.3.2,
M5.3.3), (M5.3.4) of the Danube River Sub-basin RBMPs.

8.1 Surface water

For surface waters, the RMP includes the following key measures:

- measures aimed at reducing organic pollution (diffuse and point sources);

- measures aimed at reducing pollution by nutrients (diffuse and point sources);

- measures aimed at reducing pollution by hazardous substances (diffuse and point sources);

- measures aimed at improving/restoring the hydrological regime and morphological indicators in case of
disruption of the free flow of rivers, hydraulic connection between river channels and their floodplains, hy-
drological changes, and modification of river morphology;

- measures aimed at reducing the impact of planned infrastructure projects on water conditions.

In addition to these measures, the RBP also includes other measures aimed at addressing other key water
and environmental issues in the Danube RBM, identified in view of the specifics and transboundary nature
of the basin.

8.1.1 Measures to reduce pollution by organic matter, nutrients and hazardous
substances (diffuse and point sources)

Anthropogenic loads and their impacts on the state of the IWM include pollution with organic, biogenic and
hazardous substances from the main sources of pollution - sewage treatment plants of agglomerations
(point pollution) and deterioration/damage/absence of drainage systems (diffuse pollution). The same mea-
sure for the construction/reconstruction/modernisation of WWTPs and sewerage networks (hereinafter re-
ferred to as "Sewerage Networks") of the agglomeration, including stormwater networks (melt and rainwa-
ter), combines the reduction of pollution of the MSW with organic, nutrient and hazardous substances from
point and diffuse sources. Anthropogenic loads and their impacts on the state of the IWM allow establishing
reasonable correlations between them and developing a software to achieve environmental goals.

The proposed measures aimed at reducing pollution of the Danube basin's IWW fall into three groups:

- measures aimed at reducing organic pollution (diffuse and point sources) - 207 measures;
- measures aimed at reducing pollution by nutrients (diffuse and point sources) - 212 measures;
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- measures aimed at reducing pollution by hazardous substances (diffuse and point sources) - 209
measures.

e OB 207 (33%)
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Figure 33. Percentage of measures aimed at reducing pollution by organic, biogenic and hazardous substances from
point and diffuse sources and the method of their implementation (reconstruction or construction of CWS and CM),
%.

In order to reduce pollution by organic, biogenic and hazardous substances (point and diffuse sources), the
following measure is planned to be implemented: "Establishment of wastewater treatment and solid waste
disposal facilities in the Danube seaports of five territorial communities in Izmail district, Odesa region" (No.
3 in the list of measures for the Lower Danube sub-basin). This measure is a pilot project that is planned to
be implemented in the TG to achieve/maintain the "good" status of the Lower Danube MSF.

Measures aimed at reducing pollution of the IWR by nutrients (diffuse sources) also include: "Establishment
of water protection zones (WPZs) and coastal protection strips (CPZs)" in each administrative-territorial
region of the Danube basin. It is planned to indicate the boundaries of SPZs and CZs in land management
and urban planning documentation, to enter information on the boundaries of SPZs and CZs into the State
Land Cadastre (hereinafter referred to as the "SLC"), to restrict land use, and to mark them with information
signs. This measure covers all the Danube basins.

In addition, the measures aimed at reducing pollution of the IWR by nutrients (diffuse sources) also include
the measure: "Assessment, monitoring of changes in the state of water intake and implementation of works
on the restoration of water intakes of the Polyanske forestry, Polyanske territorial community, Mukachevo
district, Zakarpattia region" (No. 71 from the list of measures of the Tisa sub-basin). The measure is a local
pilot project that is planned to be implemented in the entire Tisza sub-basin to preserve and protect the
"good" condition of the MES in the forest fund (the forest covers more than 50% of the territory of Zakar-
pattia Oblast), flood prevention, erosion control and fire protection measures.

Measures aimed at reducing pollution by hazardous substances (diffuse sources) include the measure:
"Construction of a waste processing plant in the Polyanska territorial community, Mukachevo district, Zakar-
pattia region" (measure No. 98 of the list of measures in the Tisza sub-basin). The plant's capacity will allow
processing newly generated solid waste that will be collected in the region, as well as raw materials from
existing old landfills that need to be remediated. The event will cover three districts of the region (16 DHs)
and more than 40 MSW in the upper reaches of the Latorytsia, Uzh, Borzhava and Rika rivers.

Measures aimed at reducing pollution by hazardous substances (diffuse sources) include the measure:
"Rehabilitation of the territory of the former oil storage facility and prevention of oil pollution in the border
area of Reni TG, Izmail district, Odesa region" (No. 2 in the list of measures for the Lower Danube sub-
basin). The project envisages a set of measures to prevent oil pollution of the Danube River bank, with an
