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1. Introduction

In Hungary 95% of drinking water abstraction is from groundwater. On the Pilot Area 2 the
waterworks are located (at Szolnok from Tisza and at Balmazujvaros from Keleti Main Channel)
where drinking water abstraction is from surface water.

Pilot Areas, Hungary
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2. Basic data about pilot action

2.1. Geographical description

The pilot area is located in East Hungary, on the Middle Tisza area of the Hungarian Plain
(Alfold). The pilot area follows the line of the Tisza in NE-SW direction. The eastern part of the
pilot area extends long in the direction of South by the Keleti Main Channel.

Borders of the pilot area are the borders of direct catchment areas. Northern border of the pilot
area is the meeting point of the Tisza and the Lonyai Main Channel.

Towards the South-West the Sajo-Hernad meeting point is the border. Eastern boarder of the
pilot area is the Zagyva-Tarna meeting point. Southern border is the edge of the catchment area
of the Hortobagy Main Channel and the Kosely Main Channel.
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The pilot area is a plain, with a very low altitude above sea level (avg. 85 - 150m) and a small
average relative relief, i.e. 2 m/km? on most parts. There is a more significant vertical relief in
the area of Abadszalok which is covered by sand dunes, and the northern part of Hevesi Plains.

The lowest point of the pilot area is situated surroundings Szolnok (84,5 m a.s.l). The highest
parts are located in the northern part of the area: Hevesi Plain, and east on the HajdUhat (150 m
a.s.l).

The morphologically monotonous surface is mostly low flood plain and higher flood-free plain.
Abandoned riverbeds and oxbow lakes are located on the surface.

2.2. Geological description

The Northern part of the area is Taktakoz covered by fluvial sand and mud in a thickness of
100 -150 m from Pleistocene and fluvial mud, clay and sand from Holocene in a thickness of 6-10
m. Surrondings Szerencs is located Upper Miocene (Sarmatian stage) volcanic.

The North-West part of the pilot area is the Sajo-Hernad wash (alluvial-cone). This was
established during Pleistocene. During Holocene it was engraved in its own wash (alluvial cone).
The most widespread formation of the surface is the river pebble (often accompanied by sand
and gravel).

The Sajo-Hernad wash is the deepest part of the Eastern North Hungarian Plain (Alfold). Its
Southern edge is the flow of the River Tisza.

This area started to depress very dynamically after Pannonian stage (Upper Miocene). It has
been accreted by rivers from Eszaki-kdzéphegység with fine grained muddy sediment. The
Pleistocene layers have a thickness of 400 m. The majority of sediments close to the surface are
Holocene mud related to Tisza and Zagyva rivers. These rivers have significantly moved the
sediment close to the surface.

On Hortobagy at the surface Holocene muds are found with a layer with a few meters of
thickness; these sediments have been established during the flooding of Tisza. Under them a few
meter thick Upper Pleistocene loess, infusion loess is installed.

The surface of Hajduhat is covered by loess and loessy sand with a thickness of 2-10 m in the
Southern area.

In the Southern part of Hajdusag, there are Pliocene layers covering significant reserves of
natural gas (Hajduszoboszl6, Ebes). These are covered by 200 m Pleistocene river sediment. This
has been built up by multiple rivers, including Sajo and Kords. From Wiirm, the various layers of
river sediments were covered by fine grained muddy sediments.
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2.3. Pedology

Along the River Tisza the river related flood-mud and clayey soils are dominant (they are
inclined to salinization and hardly permeable). Soil-forming substrate is the alluvium of the
floodplain or the former floodplain. The dynamics of the development of soils has a meadow
character. On flood-protected sites often we can find meadow soils or alluvial soils.

In the area of Hortobagy different varieties of meadows solonetz soils occur (steppic meadow
solonetz, solonetz meadow soil). In the case of meadow solonetz soils, the water permeability of
the upper levels with low solubility salts allows rainwater infiltration.

Also in the Hortobagy area, the appearance of different meadow soils is characteristic.
In Hajdusag area, the occurrence of chalky chernozem soil is typical.

In the Zagyva River area at the edge of the Great Plain, chernozem and meadow soils are found.




miterreg @

CENTRAL EUROPE &t

{377

| Pedological map
|PA2.3 Tis

T
;

&

o

]

&

|- Danubian-pontian chernozem

= ‘:] Plain Danubian-pontian chernozem

6 |:] Ramman type brown forest soil
- arenosol with humus

Q - chernozem - brown forest soil
D chernozem like arenosol
- hydogenic soil with solonetz

& - hydrogenic soil

1 lj hydromorphic alluvial soil

% - hydromorphic chernozem

i . . >
Q [: hydromorphic chernozem in depth with solonetz
v

e
u‘?
R

Y

Q

» po——_

rt(§§+650 fkod) & . Balmazujvaros waterworks

S e 7 Ak Rl AR e 210/ .‘.'&V 2
7 &
p y

. Q Szolnok waterworks

D Pilot Area 2.3 - border

o
|| Settlements
7 8 =

- in depth salty Plain Danubian-pontian chernozem
- in depth salty hydromorphic chernoznem
- kovarvanyos brown forest soil

- ranker

- shifting sand

- solonchak-solonetz
:] solonetz, sodic soil
- steppe solonetz

- undeveloped alluvial soil
- water, or no data

=== National border of Hungary
)

g

1




HiltCIrecy “
CENTRAL EUROPE £
PROLINE-CE

2.4. Climate characteristics

The pilot area has a moderately warm and dry climate. The southern areas (near Szolnok) are
bordered by the warm-dry zone. The long-term average of mean annual temperature is around
10°C. In the northern part of the area, in the Taktakoz is 9.7 °C, in the south of Szolnok is
10.4 °C.

The annual rainfall in the north, around Szerencs, is 580-600 mm, which goes down to the south
by about 480-510 mm (Szolnok flood plain, Southern Hortobagy). The latter is among the driest
areas in the country. There is frequent water shortage and drought; other times, extensive flood
and inland waters occur. The dominant wind direction in the pilot area is the NE, NW and SW.

It can be said that the Tisza-Lake region is the divide in the Northern Great Plain in terms of
wind directions. To West from it NW winds, to the East the NE winds are the ruler. The
evaporation value in the Great Plain may exceed 700 mm. The annual runoff can remain below
28 mm.

2.5. Hydrology
2.5.1. Surface waters

The main watercourse of the pilot area is Tisza, the second most significant river in Hungary. Its
total Hungarian section is 595 km. The average incline of the riverbed is 0.02 m/km, average
water velocity 1.2 m/s. Its average depth is 4-6 m, with depths exceeding 10 m in depth. The
width of the riverbed is 150-200 m.

The following water bodies are located in the area of the Tisza River:

- from Tisza Belso channel to the Eastern main-channel (this water body is only on the stretch of
the Bodrog intersection)

- Tisza from the Eastern main-channel to Tiszababolna
- Tisza from Tiszababolna to Kiskore

- from Tisza Kiskore to Harmas-Koros (the pilot area keeps only to Martf(i, so this water body
does not belong entirely to the area)

Waterway data of a few measuring stations along the Tisza:

Tiszadob: LNV: 783 cm, KOQ: 464 m3®/s, NQ: 3920 m3/s

Tiszakeszi: LNV: 796 cm, KOQ: 530 m3/s, NQ: 4135 m®/s

Szolnok: LNV: 1041 cm, KOQ: 564 m3/s, NQ: 3314 m3/s

LNV: the highest water level; KOQ: medium flow, NQ: greatest flow in certain period

Before the 19th century dredging work began, the Tisza swerved freely in most parts of the
area, flooding most of the area with floods. After the flood clearance, the water management of
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the area has started, the natural estuaries of the inland drainage channels were eliminated and
stable pumping stations were built.

Riverbed forms that determine the state of the small watercourses today were developed during
the riverbed regulation works 1960-1980.

The pilot area includes 8 subunits of different size: Zagyva, Nagykoros - sand ridge, Heves-plain,
Nagykunsag, Hortobagy-Berettyd, Hernad-Takta, Sajé with Bodva, Biikk and Borsodi Mezbség
subunits.

A 220 km long drainage network drains the inland water area between Takta and Tisza.

Taktakoz inland water system consists of Takta-belt channel, Tiszadobi main channel, Ively-
streamlet, Peres-streamlet, Northern belt channel (of dual operation) serving collection and
drainage of inland waters.

The lower section of the Sajo River belongs to the pilot area, which is the right tributary of the
Tisza. Characteristics of the Characteristic data of Sajé water regime around Onod village, which
lies directly on the boundary of the site: LNV: 520 cm, KOQ: 63.1 m3 /s, NQ: 710 m>/s.

Hortobagy River and the Hortobagy-Berettyé main channel are the main recipients of the Eastern
section of the pilot area catchment. Its natural course is 4 m®/s. The water level fluctuation of
the main channel at the estuary exceeds 8 meters.

Due to presence of the loess soil in the area, the surface water network is very scarce.
Previously, while the Hortobagy was under natural conditions marshy areas were characteristic,
but the after the drainage they were replaced by large-scale fishponds in many areas; later in
some parts the swaps were artificially restored. Here the watercourse system is rarer, and the
standing waters are more significant.

The hydrography and water regime of the area was significantly altered by the construction of
the Tiszalok Irrigation System (TOR) (Eastern and Western main channels and branches) due to
the frequent water scarcity in the Great Plain. The Eastern and Western main channels are high-
run type.

To the TOR, the water supply takes place via the Eastern main channel, which branches-out
above the Tiszalok Barrage. At Tiszavasvari, the water demand in the irrigation system is divided
with two sluices. The Eastern main channel has an estuary capacity of 60.0 m®/s. Its main water
intake capacity is 45.0 m®/s.

From the Eastern main channel at Agota water distribution is carried out at 13,0 m3/s to
Hortobagy-Berettyo. Since 1994, the Western main channel has not been involved in the water
supply of the Koros valley, but it can be involved in water discharge in an extreme drought
situation.

The K-V (five) reservoir is directly connected to the Eastern main channel, which mainly serves
as a water storage facility.

As the Hortobagy area is almost without outlet, a considerable amount of inland water can
develop. Therefore, it was necessary to build inland drainage channels.
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The Tisza Lake (Kiskorei reservoir), which became as a result of the damming on Tisza at
Kiskore, became an important wetland habitat (originally due to the need for irrigation). Lake
Tisza is a highly modified, still water body with a surface of 127 km?. To prevent turning into a
marshy area, a rinsing channel system has been built.

The Nagykunsagi main channel branches-out from the Tisza Lake. It is somewhat meandering
flowing within a deep hollow. It is an artificial water body with a length of 74.33 km, the
recipient of which is the Harmas-Koros River.

The Nagykunsag irrigation system is supplied with irrigation water through the gravity main
water intake sluice at the 144 + 642 tkm section of the left bank of the Tisza lake. KOQ:
26 m*/s.

Zagyva is the right-hand tributary of the Tisza and adheres to it at the town of Szolnok. The
Zagyva River Basin is almost entirely located in Hungary. Its water regime is impetuous, within
its upper section the flood waves are passing through quickly. In the lower section of the Zagyva
(this belongs to the pilot area) the highest discharge is 198 m3/s, the lowest Q is 0.4 m?3/s. Apart
from the flood period, the water discharge is low.

During the flood, the damming of the Tisza has a major role in the formation of a high water
level in the estuary. High water levels in the last few years have been coupled with high
permanence at the mouth.

Within the pilot area, there is a significant amount of oxbow lakes, mainly along the Tisza River.
Another characteristic standing water type of the pilot area (specifically the Hortobagy), a group
of alkaline lakes. It is characteristic for alkaline lakes that their extension varies greatly,
shrinking, even possibly drying out in summer.

10
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2.5.2. Flood issues

Description of flood issues and past flood events on Tisza Riverbasin

Floods in the Tisza River Basin can form at any season as a result of rainstorm, snowmelt or the
combination of the two. Snowmelt without rainfall rarely occurs in the Tisza Basin and floods
resulting from this account for no more than 10-12% of the total amount. The rise in
temperature is almost always accompanied or introduced by some rain. Thus large flood waves
are generated more frequently in late winter and early spring. The warm period from May to
October accounts for nearly 65% of total floods, and the cold period from November to April
accounts for only 35%. However maximum discharges and the volume of restricted flow of floods
in the cold period generally exceed those observed in warm period. The floods generated in
Ukraine, Romania and the Slovak Republic are mainly rapid floods and last from 2-20 days. Large
floods on the Tisza in Hungary and in Serbia, in contrast, can last for as long as 100 days or more
(the 1970 flood lasted for 180 days). This is due to the very flat characteristic of the river in this
region and multi-peak waves which may catch up on the Middle Tisza causing long flood
situations. Also characteristic of the Middle Tisza region is that the Tisza floods often coincide
with floods on the tributaries, which is especially dangerous in the case of the Somes/Szamos,
Crasna/Kraszna Bodrog, Cris/Koros and Mures/Maros Rivers. Recent severe floods have
highlighted the problem of the inundation of landfills, dump sites and storage facilities where
harmful substances are deposited and toxic substances can be transferred into the water posing
a clear threat to the environment. Such potential threats were recognised by the ICPDR
(Potential Accident Risk Sites in the Danube River Basin, 2002), and an inventory of old
contaminated sites in potentially flooded areas in the Danube River Basin was compiled in 2002-
2003. Long-observations of level regime and maximum flow provide evidence of the distribution
of extremely high severe floods in the Tisza River Basin along the Upper, Middle and Lower Tisza
and its tributaries. However, not all high upstream floods cause severe floods along the Middle
or Lower Tisza due to attenuation. Following a relatively dry decade, a succession of abnormal
floods has annually set new record water levels on several gauges over the last four years. Over
28 months between November 1998 and March 2001, four extreme floods travelled down the
Tisza River. Large areas were simultaneously inundated by runoff and rapid floods of abnormal
height on several minor streams. The extreme Tisza flood in April 2006 was preceded by several
floods in February and March generated by melting snow and precipitation. In the 19th century,
river floodplains traditionally supported flood-tolerant land uses, such as forests, meadows and
fishponds. Since then, land development interests have changed to modern agricultural
production demanding low and tightly-regulated water levels and protection from seasonal
inundation. This trend has been facilitated by the availability of arable land, crop intervention
payments and grant aid for drainage, including pumped drainage within floodplains. This has led
to the development of arable agriculture that demands low water levels in associated rivers.
Industrial and urban building has also increased within drained floodplains lasting recent
decades. In Hungary, work to drain the Tisza wetlands began in the 19th century and today some
500,000 people - 5% of Hungary's population - live on land reclaimed from the Tisza. Efforts to
reduce flood impacts by building higher dikes and continued river bed regulation have resulted
in a deposit of silt within the main bed which has inadvertently increased flood risks. In addition

12
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to the altered nature of floodplains, the reduction in upper and mid-catchment water retention
leads to more flood events downstream where river channels and small floodplains no longer
contain peak water levels, even for minor flood events. The lack of coordinated mechanisms to
mitigate floods in the upper catchment may lead to compounded impacts downstream. When
flooding occurs, industrial sites, mining areas, agricultural fields and municipal waste facilities
can become inundated and pollute the waters of the Tisza Basin.

The following list contains remarkable floods in the Tisza River Basin.

0 March 1879: devastation of Szeged claiming 151 victims, 94% of houses destroyed; o March
1888: extreme floods with new peaks in the Tisza River Basin extending to the Tisza, Szamos,
Tur, Kraszna, Bodrog, Koros/Berettyo Rivers, resulting in more than 210 dike breaches across the
basin, claiming 2 victims and inundating more than 100 communities including 9 towns;

0 1919 and 1932: the two most significant floods between World War | and Il - the 1919 flood
resulted in two dike breaches, in 1932 there were no failures in the territory of Hungary but
failures occurred in Transcarpathia and in the Crisuri Valley in Romania;

o December 31, 1947: flash flood on the Upper-Tisza resulting in dike breaches at Tivadar,
inundating 300 km? including 9 communities;

o Spring 1966: disastrous flooding along Timis/Tamis river after a breach of the Romanian left-
bank levee upstream of the Serbian-Romanian border. In Serbia water from flooded area has
been evaquated troughout cuts on levees on the Bega/Begej and the Timis/Tamis. o February-
March 1966: record floods and dike breaches in the Korosok/Berettyd system;

0 May 1970: extreme floods in the entire Tisza River Basin, dike breaches, victims and
substantial damages in the Somes and Mures Basins, record flood stages along the Middle and
Lower Tisza;

0 March 1974: record floods along the Black and White Koros Rivers and to protect the city of
Gyula the interfluvial of the two rivers were inundated by blasting the dikes;

o October 1974: record floods along the Bodrog, Hernad, Sajo and Zagyva-Tarna Rivers, several
dike breaches along the Tarna River; o July 1975: record floods along the Mures River;

0 March-April 1979: new flood peaks along the Bodrog and Middle-Tisza between Tokaj and
Tiszafired;

o July 1980: dike breaches at the confluence of the Berettyd and Sebes-Koros Rivers, later the
right bank of Kettis-Koros at HosszUfok, opening of Malyvad and Mérges detention basins, 200
km2 inundated, 4,100 people evacuated, dike breach closed by sheet piling at 0,48 m head;

o March 1981: new flood peaks along the Black-Koros River, opening the Malyvad detention
basin; o Christmas 1995: record floods along the White-Koros River, dike breach at the Gyula
pumping station with successful localisation, opening of Malyvad and Mérges detention basins;

o January 1996: record floods along the Mures River at Nadlac;

o Between November 1998 and March 2001, four extreme flood waves travelled down the Tisza
River; = November 1998: The Upper Tisza Basin in Transcarpathia, Ukraine experienced

13
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catastrophic losses due to floods, landslides and mudflows with 17 victims claimed; successful
emergency operation in Hungary against new peaks exceeding those on record by 20-93 cm;

= March 1999: extreme flood along the Bodrog and Middle Tisza, exceeding previous maximum on
the Bodrog River at Sarospatak by 52 cm, on the Tisza River at Szolnok by 65 cm;

= April 2000: extreme floods along the Middle Tisza, previous maximum water stages were
exceeded along river section of 471 km (at Szolnok +67 cm above the record of 1999);
extraordinary alert along 1342 km flood embankments of the River Tisza and tributaries; total
length of flood embankments in emergency: 2980 km; days in emergency/extraordinary
emergency: 114/32

= March 2001: extreme floods along the Upper Tisza, several dike breaches and 9 victims in
Ukraine, in Hungary previous peaks were exceeded between Tiszabecs and Zahony in a
magnitude of 1-56 cm; dike breach on the right bank of Tisza River near Tarpa, 26,000 ha
flooded in Hungary and another 6,000 ha in Ukraine, 8 1/2 communities were flooded and
evacuated, another 9 communities were successfully defended by confinement activities);

14



miterr 35
CENTRAL EUROPE °

i

Flood Hazard Risk areas
PA2.3 Tisza catchment area,

P

e

: . Balmazujvaros waterworks

| Q Szolnok waterworks

Hungary
R PISt

.vo

VAL
D§ o*,,h}

Q S5

I High probability of hazard

- [_] Pilot Area 2.3 - border ~
| ===== National border of Hungary Medium probability of hazard
[ | settlements ~ Low probability of hazard
R O P L=
. NS & awm Békéscsaba~, \ b

15



HiltCIrecy “
CENTRAL EUROPE £
PROLINE-CE

2.6. Hydrologeology

In the Great Hungarian Plain the average depth of the groundwater under the terrain is
1-5 meters, the groundwater level fluctuates primarily due to the precipitation. The
groundwater has a significant role in the functioning of the highly valuable and unique
ecosystem of the Great Plain -the steppe - thus significance is further increased by the fact that
the westernmost occurrence of such ecosystems are within our country. In terms of phreatic
water, the Pleistocene formations are the most important aquifer layers of the Great Plain. On
the edge of the Great Plain, the coarse grain layers situated close to the surface, while in other
areas generally the lower Pleistocene layers are the best aquifers. (The main aquifer layer on
the northern edge of the Great Plain can be found within the 650 m deep upper Pannonian
subfloor, while in the Koros sinking at 700 m depth, both supplied by sand groups.) Accordingly,
there are significant water resources at the foothills of the Northern Mountain Range, along the
Upper Tisza and in Hajdusag and in Viharsarok. The majority of water supplied by the artesian
wells is mainly used as drinking water, but in certain places may contain mineral substances of
natural origin, which can make their use difficult (e.g. iron, arsenic).

Due to the geothermal gradient higher than average, this area is rich in thermal waters
(Hajduszoboszld, Mezbkovesd).

16
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The highest rate is represented by the non-irrigated arable land (61,93%), the natural grassland
(9,85%), the pasture (6,44%), the broad-leaved forest (4,26%) and the discontinuous urban fabric

(3,62%,).
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code

111
112
121
122
123
124
131
132
133
141
142
211
213
221
222
231
242

243
311
312
313
321
324
331
333
411
412
511
512

PROLINE-CE

LABEL 3

Continuous urban fabric
Discontinuous urban fabric
Industrial or commercial units
Road and rail networks and associated land
Port areas

Airports

Mineral extraction sites

Dump sites

Construction sites

Green urban areas

Sport and leisure facilities
Non-irrigated arable land

Rice fields

Vineyards

Fruit trees and berry plantations
Pastures

Complex cultivation

Land principally occupied by agriculture, with significant

areas of natural vegetation
Broad-leaved forest
Coniferous forest

Mixed forest

Natural grassland
Transitional woodland shrub
Beaches, dunes, and sand plains
Sparsely vegetated areas
Inland marshes

Peat bogs

Water courses

Water bodies

Surface area
(%)

0,01
3,62
0,55
0,02
0,0
0,05
0,13
0,06
0,01
0,02
0,21
61,93
0,10
0,13
0,52
9,66
1,19

0,56
4,26
0,00
0,01
9,85
1,51
0,0
0,13
2,23
0,0
0,88
2,37

Surface area
(km?)

0,45
275,59
41,53
1,78
0,0
3,56
9,55
4,38
0,97
1,29
16,34
4715,16
7,74
9,56
39,88
735,58
90,70

42,72
324,12
0,34
0,78
749,96
114,62
0,0
10,06
169,73
0,0
67,22

180,53
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2.8. Protected areas

According to the Directive 2000/60/EC, ANNEX IV: The register of protected areas required

under Article 6 shall include the following types of protected areas:

- areas designated for the abstraction of water intended for human consumption under
Article 7;

- areas designated for the protection of economically significant aquatic species;

- bodies of water designated as recreational waters, including areas designated as bathing
waters under Directive 76/160/EEC;

- nutrient-sensitive areas, including areas designated as vulnerable zones under Directive

91/676/EEC and areas designated as sensitive areas under Directive 91/271/EEC; and

- areas designated for the protection of habitats or species where the maintenance or

improvement of the status of water is an important factor in their protection, including

relevant Natura 2000 sites designated under Directive 92/43/EEC(1) and Directive
79/409/EEC(2).

Natura 2000 SPA and SAC sites on Surface drinking water resources Szolnok and

Balmazujvaros
OBJECTID Name Code Type
1 Girincsi Nagy-erd6 HUBN20029 SAC
2 Hejé mente HUBN20030 SAC
3 Mez6csati Rigds HUBN20031 SAC
4 Tiszakeszi-morotva HUBN20032 SAC
5 Borsodi-Mezbség HUBN20034 SAC
6 Poroszl6i szikesek HUBN20035 SAC
7 Kétutkozi-legeld HUBN20036 SAC
8 Nagy-Hanyi HUBN20037 SAC
9 Nagy-fert6-Gulya-gyep-Hamvajaras szikes pusztai HUBN20040 SAC
10 Pélyi szikesek HUBN20041 SAC
11 Kesznyéteni Sajé-6bol HUBN20069 SAC
12 Hajduszoboszldi szikes gyepek HUHN20069 SAC
13 Alattyani Berki-erd6 HUHN20074 SAC
14 Pusztamizsei-erdd HUHN20079 SAC
15 Ujszasz-jaszboldoghazi gyepek HUHN20081 SAC
16 Jaszapati-jaszkiséri szikesek HUHN20085 SAC
17 Alsé-Zagyva hullamtere HUHN20089 SAC
18 Hajduszovati gyepek HUHN20092 SAC
19 Tiszaloki szikesek HUHN20114 SAC
20 Tiszavasvari szikesek HUHN20116 SAC
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21 Czako-tod HUHN20121 SAC
22 Szaloki Nagy-fertd HUHN20139 SAC
23 Urbéri-legelé HUHN20140 SAC
24 Tapiogyorgye-Ujszilvasi szikesek HUDI20024 SAC
25 Rekettyés HUDI20043 SAC
SCl,
26 Hortobagy HUHN20002 SAC
27 Tisza-to HUHN20003 SAC
28 Derecske-konyari gyepek HUHN20009 SCI,SAC
29 Kozép-Tisza HUHN20015 SAC
30 Debrecen-hajdiboszormeényi tolgyesek HUHN20033 SAC
31 Hernad-volgy és Sajoladi-erdé HUAN20004 SAC
32 Bodrogzug és Bodrog hullamtere HUBN20071 SAC
33 Tokaji Kopasz-hegy HUBN20072 SAC
34 Jaszalsoszentgyorgyi erdd HUHN21162 SCl
35 Jaszkarajendi pusztak HUDI21056 SCI
36 Fels6-Tisza HUHN20001 SAC
37 Tiszaujvarosi artéri erdék HUBN22096 pSCI
1 Borsodi-sik HUBN10002 SPA
2 Hevesi-sik HUBN10004 SPA
3 Kesznyéten HUBN10005 SPA
4 Hortobagy HUHN10002 SPA
5 Jaszsag HUHN10005 SPA
6 Kozép-Tisza HUHN10004 SPA
7 Fels6-Tisza HUHN10008 SPA
8 Jaszkarajendi pusztak HUDI10004 SPA
9 Zempléni-hegység a Szerencsi-dombsaggal és a Hernad-volggyel HUBN10007 SPA
10 Bodrogzug-Kopasz-hegy-Taktakoz HUBN10001 SPA

There are large areas of Natura 2000 on the central and northern parts of the Pilot Area. The

SAC types cover 1720 km?, the SPA types cover 2276 km?, and between them there are overlaps.

The national protected areas (National Parks, Landscape Protection Areas and Nature

Conservation Areas) cover altogether 1244 km?, and there are 584 km? Ramsar areas on the Pilot

Area. Natural bathing waters are also protected, of which 12 are located on the Pilot Area. A

significant part (65%) of the Pilot Area is nitrate-sensitive, an area of 4939 km?, of which

1636 km? (21%) is nutrient-sensitive area also.
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Nature Reserve and Ramsar Sites on Surface drinking water resources Szolnok and

Balmazujvaros
OBJECTID Name MOSAIC Nature_Park Code Type

1 Bihari-sik Tajvédelmi Korzet Hortobagyi NPI  [284/TK/98 |LPA
2 Hortobagyi Nemzeti Park Arokté Hortobagyi NPI  97/NP/73 NP
3 Tiszadobi-artér természetvédelmi teriilet | Tiszadobi-artér TT | Hortobagyi NPl [148/TT/77 NR
4 Hortobagyi Nemzeti Park Hortobagyi NPl |97/NP/73 NP
5 Hortobagyi Nemzeti Park Hortobagyi NPI  97/NP/73 NP
6 Hortobagyi Nemzeti Park Hortobagyi NPI  97/NP/73 NP
7 Hortobagyi Nemzeti Park Hortobagyi NPI  [97/NP/73 NP
8 Hortobagyi Nemzeti Park Hortobagyi NPl  97/NP/73 NP
9 Hortobagyi Nemzeti Park Hortobagyi NPl  97/NP/73 NP
10 Hortobagyi Nemzeti Park Hortobagyi NPI  [97/NP/73 NP
11 Hortobagyi Nemzeti Park Hortobagyi NPI  [97/NP/73 NP
12 Hortobagyi Nemzeti Park Hortobagyi NPI  [97/NP/73 NP
13 Hortobagyi Nemzeti Park Hortobagyi NPl  97/NP/73 NP
14 Borsodi-Mez6ség Tajvédelmi Korzet Biikki NPI 212/TK/89 |LPA
15 Borsodi-Mez6ség Tajvédelmi Korzet Biikki NPI 212/TK/89 |LPA

Tiszadorogmai Gobe-Erdé Tiszadorogmai
16 természetvédelmi teriilet Gobe-Erdé TT Hortobagyi NPI  [175/TT/84 NR
17 Tapio-Hajta Vidéke Tajvédelmi Korzet Duna-lpoly NPI  [287/TK/98 |LPA
18 Kozép-tiszai Tajvédelmi Korzet Kozép-tiszai TK Hortobagyi NPI  [158/TK/78 |LPA
19 Hortobagyi Nemzeti Park HNP-Tiszatd Hortobagyi NPl  97/NP/73 NP

Erdételki-égerlap természetvédelmi Erdételki-égerlap
20 teriilet TT Biikki NPI 206/TT/89 NR

Erdételeki arborétum természetvédelmi | Erdételeki
21 terilet arborétum TT Biikki NPI 19/TT/50 |NR
22 Tarcali Turzo-diilé Tarcali Turzo-diilé | ANPI 320/TT/09 NR
23 Tokaj-Bodrogzug Tajvédelmi Korzet Aggteleki NPI 183/TK/86 |LPA
24 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 [LPA
25 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
26 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
27 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
28 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
29 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
30 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
31 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
32 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
33 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
34 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
35 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
36 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
37 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
38 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
39 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
40 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
1 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
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42 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA

43 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA

44 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA

45 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA

46 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA

47 Hevesi Flives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA

48 Hevesi Fiives Pusztak Tajvédelmi Korzet Biikki NPI 258/TK/93 |LPA
Tiszavasvari Fehér-szik természetvédelmi

49 terilet Hortobagyi NPI  [142/TT/77 NR
Tiszavasvari Fehér-szik természetvédelmi

50 terilet Hortobagyi NPI  [142/TT/77 NR

51 Kesznyéteni Tajvédelmi Korzet Biikki NPI 232/TK/90 [LPA
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3.1. Drinking water sources

On the site the main source of drinking water is groundwater from porous aquifers. Most of these
groundwater resources are not vulnerable for contamination arriving from surface. There are
also 6 perspective drinking water resources (of which 4 bank-filtered resources), with
222 million m3/day capacity.

On the Pilot Area2 we are focusing to the surface drinking water abstractions located at Szolnok
(River Tisza) and at Balmazujvaros (Keleti Main Channel).

The Szolnok Surface Waterwork is situated in the north-eastern border of Szolnok, on the right
riverside of the Tisza. The capacity of the waterworks is 50 000 m*/d, the settlements supplied
are: Szolnok and 7 surrounding settlements (Rakoczifalva, RakécziGjfalu, Szajol, Szaszberek,
Ujszasz, Zagyvarékas és Toszeg).

Considering it the River Tisza is very variable in quantitative and qualitatively aspects, for
secure drinking water supply was built a reserve surface water abstraction. The Alcsi Holt - Tisza
reserve surface drinking water resource in qualitative aspect is total independent from the River
Tisza. It will be activating in case of havaria-like pollution that comes on the River Tisza. The
dead branch (the intake works) is situated to 2-3 km from the water treatment plant in south
direction. The capacity is 30 000 m*/d.

Balmazujvaros - Keleti Main Channel Surface Waterwork is situated on south-eastern part of
Balmazujvaros outer area, on the right riverside of the Keleti Main Channel. The water
treatment plant is situated to 1 km from the water abstraction, in east of the Keleti Main
Channel. The capacity of the waterworks is 30 000 m*/d, the treated water is 13 000 m®/d. The
settlements supplied with exclusively treated surface drinking water are: Nagyhegyes,
Nagyhegyes-Elep, Balmazujvaros-Nagyhat, Debrecen-Nagymacs, Debrecen-Ondod. Debrecen and
Debrecen -Jézsa district are supplied with mixed water (treated surface water and
groundwater).

In case of the surface drinking water abstractions the waterworks have smaller DWPZs like in the
case of groundwater drinking waterworks. Therefore the appropriate land uses are also
important outside the DWPZs particularly in region of upstream. On the upstream of the Szolnok
waterworks there are the reservoir Kiskore and the Lake Tisza, which moderate the impact of
floods and secure the minimum level in dry period. The Keleti Main Channel is more protectable
because the water level is driven and the discharges are not allowed.

The system is integrated in TIKEVIR (River Tisza - River Koros Water Management System) which
is one of the most connected water management system in Europe. The goal is complementing
the water resource from the Tisza by water transfer to regions of water scarcity. With this
action it is possible to decrease the influence of climate change. The two most important river-
training works in the TIKEVIR system are the Tiszalok Barrage and the Kiskore Barrage.
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3.2. Drinking water protection

The Balmazujvaros water intake works has not DWPZs delimitated and assigned by authorities,
but because of the Keleti Main Channel conditions (it is a channel raised, there are not waste
water discharges) can be considered relatively protected. The main danger source is the possible
pollution from the River Tisza, in particular reference to the heavy metals.

The DWPZs of Szolnok drinking water resource has been determinated; the designation by
authority is currently in progress. The waterworks is situated in the eastern border of the city,
on the built-in area, but the DWPZs are not affected by the dense built-in zones. Half of the
outer DWPZ is covered by forests; other main land use is agriculture, particularly kitchen-
garden. Despite of determinated DWPZs, also in this case the most danger source is the possible
pollution from the River Tisza, in particular reference to the heavy metals.

In January of 2000 cyanide pollution arrived from Romania in River Szamos (river mouth to Tisza
at Vasarosnamény-HU) which caused ecological damage and the necessity of prohibition of
surface water abstractions. Therefore both of the surface drinking water works was stopped
suppling the drinking water. In this case the Kiskore Barrage helped decreasing the
concentration of cyanide and the Lake Tisza was isolated by sluices from the Tisza River, so its
ecosystem survived the disaster.

IR VAT

: Surfrinking watrrrce DWPZs of Szolnok waterworks [
* PA2.3 Tisza catchment area, Hungary

-
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The most stringent restrictions are in the inner zone, for example: The inner zone shall be
fenced or guarded in another effective manner. The owner of the inner zone shall be the same
as that of the water facilities. Regular access shall be permitted to the personnel of the
operator of the water facility, who perform work there and who possess a "health book"
demonstrating the regular medical checks provided for in another act of legislation. Entry shall
be authorised further to superiors of the personnel and representatives of the supervisory
authority, further to persons authorised specifically (e.g. for the period of performing work) by
the owner of the protective area. The person authorising entry shall be responsible for
preventing those staying temporarily in the protective area from causing pollution.

In the protection zones depending on in which zone, several activities are prohibited, or
prohibited for new facilities and activities, or may be allowed pending on the outcome of an
environmental audit or environmental impact assessment. Other activities are allowed if they
operates without pollution or new facilities and activities can let pending on the outcome of an
EIA, or environmental audit, or an equivalent investigation.

Surface and Subsurface
subsurface supplies,
supplies hydrogeological
inner [ outer [ A | B
protective zones

Residential, recreation development
Housing colony, real-estate development for recreation - - - 0
Residential- or office building with sewerage - X + +
Residential buildings without sewerage - - X 0
Sewer crossing the area - X 0 0
Sewage treatment plant - - 0 +
Domestic sewage seepage pit - - 0 0
Construction and operation of communal liquid wastes disposal facility - - - 0
Communal solid (hon-hazardous) wastes landfill - - - 0
Building rubble deposit - - 0 X
Cemetery - - X +
Hobby gardens - 0 0
Camping, bathing - X + +
Sports ground - X + +
Industry
Production, processing of highly toxic or radioactive materials, storage, disposal thereof - - - -
Production, processing, storage of toxic materials - - 0
Plants using no toxic materials, with appropriate sewerage - X 0 +
Production, transport in pipelines, processing and storage of petroleum and such products - - X 0
Hazardous wastes disposal facility - - - X
Hazardous wastes landfill - - - -
On-site collection of hazardous wastes - - X 0
Seepage disposal and storage of food industry effluents - - - 0
Seepage disposal of other industrial waste waters - - -
Landfilling with slag and ash - - 0 0
Agriculture
Forest planting and management without chemicals - + + +
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Surface and Subsurface
subsurface supplies,
supplies hydrogeological
inner | outer A | B

protective zones

Crop farming* - 0 0 0
Composting facility - - X 0
Animal farming beyond the home demand level - - X 0
Grazing, keeping domestic animals - 0 0 +
Manure application® - 0 0 +
Fertiliser application® - 0 0 0
Application of dissolved fertiliser and liquid manure - - - 0
Release of liquid manure - - - -
Sewage irrigation? - - - 0
Irrigation with sewage treatment plant effluent! - - 0 +
Pesticide application® - 0 0 0
Pesticide application from aircraft! - - - 0
Pesticide storage and residues disposal - - - X
Washing pesticide equipment, effluent disposal - - - 0
Manure- and fertiliser storage - - X 0
Sewage sludge storage - - X 0
Farmland disposal of sewage sludge* - - X 0
Burying carcasses, construction and operation of carcass wells - - - 0
Fish farming, feeding - - 0 0
Transportation

Motorway, highway, sealed storm drain - X 0 +
Other road with sealed storm drain - X + +
other road - - X +
Railway - - 0 +
Vehicle parking area - - 0 +
Fuel filling station - - X 0
Washing, repair shop, de-icing salt storage - - 0 +
Other activities

Mining - - X 0
Drilling, sinking new well - 0 0 0
Other activities affecting the cover, or the aquifer - - 0 0
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Approximately 95 % of drinking water in Hungary is from groundwater source (including bank
filtration). However, almost 2/3 of the sources are vulnerable. Unique solution on the PA is the
two surface drinking water abstractions from river or channel.

The PA is a plain area, the River Tisza runs through the area. Therefore the main land use is
agriculture; and the flood plains are mainly covered by broad-leaved forest. Also significant land
uses are discontinuous urban fabric, pastures, grasslands and shrubs.

Due to the geographical location of the PA, the drought and water scarcity is a real problem in the
dry periods.

Our goal with using good practices is to prevent the quality and quantity deterioration of
drinking water sources. In case of surface drinking water abstraction the particular challenge is
the necessity of protection the river upstream and the background. The systems are vulnerable
for the contaminations arriving on the River Tisza and the Keleti Main Channel. There some
conflict of interest with flood protection, so solving this conflict it is necessary secure strong
expert background and multipoint consultations.

In Hungary there are a lot of best practices, included in national plans (River Basin Management
Plan, Flood Risk Management Plan in regards of drinking water protection) and legislation
(Government Regulation on the protection of the actual and potential sources, defines the
criteria of water protection zones) in order to minimise the negative impact of agriculture,
industry, flood and drought. Despite of the legislation the implementation and authority
inspection is insufficient. Further problem is the low willingness to cooperate between farmers,
other stakeholders and some water suppliers to ensure water protection.

In case of the surface drinking water abstractions the waterworks have smaller DWPZs like in the
case of groundwater drinking waterworks. Therefore the appropriate land uses are also
important outside the DWPZs particularly in region of upstream. On the upstream of the Szolnok
waterworks there are the reservoir Kiskore and the Lake Tisza, which moderate the impact of
floods and secure the minimum level in dry period. The Keleti Main Channel is more protectable
because the water level is driven and the discharges are not allowed.

On the PA there are some detected contaminated sites, on which remediation has been going
on.

Many nature reserve areas are situated on the PA, which are protected national and
international levels (Ramsar, Natura 2000, Nature Parks).
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