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PREFACE

Antecedents

The Joint Annual Report on environment monitoring in 2015 is the twenty-first report
since signing the intergovernmental Agreement concerning certain temporary technical
measures and discharges in the Danube and Mosoni branch of the Danube - hereingter the
Agreement. This Agreement was signed by the Governments of the Slovek Repulic and
the Repubic of Hungary on April 19, 19%" in Budagest (Appendix A.1). In the
Agreement the monitoring of environmental impact of the increased discharges into the
Danube and Mosoni branch of the Danube, and the water supgy into the right-side river
branch system is defined. The environmental monitoring is coordinaed by Nominaed
Monitoring Agents of both Parties, whose activities are described in the Statute signed on
May 29,19% in Gabcikovo® (Appendix A.2) - heeinafter the Satute.

The validity of the Agreement, which was to expire after the judgment of the
Internationd Court of Judice in the Haag in the case concerning the Gabgéikovo -
Nagymaros Project, have been prolonged by the Slovak Repulic on Octobea 23, 1997,
through a letter from the Ministry for Foreign Affairs, and by the Repuldic of Hungary with
the Resolution of Hungarian Government from December 17, 1997. The validity of the
Agreement was prolonged until an agreement on implementation of the Judgement of
Internaiond Court of Judice, declared on September 25,1997, is reached.

Nominaed Monitoring Agents on April 25, 2007 have agreed on the Statute
modification (Appendix A.3). The modification reflected changes in the water qudity
monitoring according to the Water Framework Directive (2000/60EC) and defined
changes in the time schedule for elaboration of the Nationd and Joint Reports. Certain
modifications were aso in monitoring sites, observed parameters and the frequency of
measurements. Currently discussion on monitoring optimisation going on, which shoud
result in further Statute modification.

The Slovak Party has undertaken in the Agreement to supdy an annual average of
400m?.s* of water into the Danube downstream of Cunovo dam, in the case of an annuel
average flow rate of 2025 m*.s in the Danube at Bratisava-Devin gauging station, and
another 43 nts™ into the Mosoni branch of the Danube and the right-side seepage cand.
Both dischages are subject to hydrological and technical condtions described in
Appendices No. 1 and 2 of the Agreement. The Hungarian Party, according to the
Agreement, built up the submerged weir in the common section of the Danube at rkm
1843, and put it into opeaation in June 19%. This weir enables the water supgy into the
right-side river branches in the inundaion area on the Hungarian territory. The water

Agreement between the Government of the Slovak Republic and Government of the Republic of
Hungary concerning Certain Temporary Technical Measures and Discharges in the Danubeand
Mosoni branch of the Danube sgned onApril 19,19%.

Statute on the Activities of the Nominaed Monitoring Agents envisaged in the “Agreement
between the Government of the Slovak Republic and Government of the Republic of Hungary
concerning Certain Temporary Technical Measures and Discharges in the Danubeand Mosoni
branch of the Danub€, sgned onMay 29,1995 modified onApril 25,2007
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discharged into the Mosoni branch of the Danube ensures the water supdy of the Mosoni
Danube and river branches in the Hungarian flood-protected area.

With respect to the Article 4 of the Agreement the Parties are obliged to mutudly
exchange and evaluae data obtained by the environmental monitoring on both, Slovak and
Hungarian sides of the Danube. These daa serve for an assessment of impacts of the
increased flow rate in the Danube and the water supdy on the Hungarian territory.
Technical deails of the environmental monitoring — the determination of influenced area,
the specification of sampling and measuring points, the frequency of measurements, thelist
of exchanged paameters, the frequency of daa exchange, ec. — ae described in the Statute
(Appendices A.2 and A.3) and aher relevant doaiments.

According to the Article 3 of the Agreement the observation results and the measured
data in tabular and graphical form, together with ther evaluaion, conditute the Nationd
Annual Reports prepared by the Parties themselves. The Joint Annual Repott is elaborated
jointly and is based onapproved and nutudly exchanged Nationd Annual Reports.

The present Joint Annual Report on environmental monitoring gives an evaluaion
conaerning the year 2015. The evaluaion of the Slovek side is based on daa collected by
the Slovek Hydrometeorological Ingitute (SHMU), Slovak Water Management State
Enterprise (SVP-BA), Water Research Ingitute (VUVH), Western Slovakia Water
Company (ZsVS), Bratisava Water Company (BVS), Nationd Agricultura and Food
Centre - Soil Science and Conservation Research Ingitute (NPPC-VUPOP), Nationd
Forest Centre - Forest Research Ingitute (NLC-LVU), Slovek Academy of Sciences
(SAV), Faculty of Natural Sciences of the Comenius University (PriF UK) and Grourd
Water Conaulting Ltd. (GWC). The daa exchange and the evaluaion of monitoring under
the frame of joint monitoring were co-ordinated by the Plenipotentiary of the Government
of the Slovak Repubic for Condruction and Operation of Gabéikovo - Nagymaros Project
a the Ministry of Trangport, Condruction and Regiond Development of the Slovak
Repubic.

The evaluation of the Hungarian side is based on daa collected by the Gyér-Moson-
Sopron Courty Government Office (GY MSMKH), Department of Environment Protection
and Nature Congrvation (former North-Transdanubian Ingectorate of Environment and
Water (EDUKTVF)), North-Transdanutian Water Directorate (EDUVIZIG), Regiond
Water Companies, Faculty of Agricultural and Food Sciences of the University of West
Hungary (NYME-MEK), Forest Research Inditute (ERTI), Hungarian Natural History
Museum (MTM), Hungarian Academy of Sciences (MTA) and E6tvos Lorand University
(ELTE). The daa exchange and the evaluaion of monitoring were co-ordinaed by the
Deputy State Secretary for Environmental Affairs at the Ministry of Agriculture of the

Hungary.

Goals of the Joint Monitoring

The main god of the joint Slovak-Hungarian monitoring, in accordance to the
intergovernmental Agreement, is to observe, record and jointly evaude the quantitative
and quditative changes of surface and groundwater bodes and water dependent natura
environment in connection to therealised measures and thewater supdy. Thewater supdy
into the right-side river branches on the Hungarian territory is assured by the submerged
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weir at rkm 1843 in the Danube old riverbed, which increases the water level upgream of
thewelr.

Theevaudion indudes changes in hydrological regimes of surface and ground water,
changes in surface and ground water qudity, changes in soil moisture and changes in forest
standsand bota

The god of mutud daa exchange is to provide information on monitoring results
(measurements, andyses, obsrvationyg, abou development of parameters induded in the
data exchange, and about environmental changesin theinfluenced area of both Parties. The
basic condtion of exchanged daa evaluaion is the usage of equd or similar methods of
measurements and andyses and goplication d agreed methods of interpretation.

Thefind god of the Joint Annual Report is to submit joint evaluaion of monitoring
results and joint recommenddions for monitoring improvement and environment
protection activities to the respective governments.

Joint monitori ng activitiesin the year 2015

During theyear 2015 all monitoring activities continued mogly in accordance with the
intergovernmental Agreement and the modified Statute. As usud, the monitoring congsted
of surface and ground water regime observations surface and ground water qudity
monitoring, measurements of soil moisture content, monitoring of forest stands and
biological observations However, like in the previous year, the Hungarian Party did not
performed the soil moisture content measurements and bological observationsin 2015.

On May 12, 2015, in accordance with the Statute on monitoring, both Parties, Slovak
and Hungarian, mutudly handed over the monitoring daa for the year 2014 in Gyor
(Appendix A.4). Following the evaluaion of data, the electronic versions of Nationd
Annual Reports on thejoint Slovak-Hungarian monitoring in the year 2014 were mutudly
handed over on July 7, 2014 in Gyér. In Octoba 2015 the Slovak Party, in accordance with
the recommendaion adopted in the Joint Annual Report on Environment Monitoring in
2014, completed its ,,Proposal on optimisation of monitoring of the natural environment
according to the 19% Agreement*. Meeting of Nominated Monitoring Agents, due to
unguccessful harmonization of available daes, was not realized in 2015. The meeting, on
which the printed version of the Nationd reports were mutudly exchanged, the Joint
Annuwal Report on environment monitoring in 2014 was approved and signed, and the
Sloveék ,,Propacsal on optimisation of monitoring of the natural environment according to
the 19% Agreement* was handed over to the Hungarian Party, was hdd on Januay 27,
2016 in Budaest.

Due to low flow rates in the Danube the artificial floodng of the right-side river
branch system in the year 2015 was peaformed.

The present Joint Annual Report in 2015 was elaborated on the basis of Slovak and
Hungarian data, tha were mutudly exchanged on May 12, 2015. The mutud exchange of
electronic versionsof Nationd Annual Reports on environmental monitoring in 2015 was
realized onAugug 15,2016 in Gyoér.
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Fulfilment of recommendationsin the Joint Annual Repat 2014

1. The Slovak Party shdl submit the Huncarian Party apropasa on optimisation of the
monitoring, which is carried ou under the intergovernmental Agreement of 19%.

The Slovak Party in Octobe 2015 completed the elaboration of the ,,Proposal on
optimisation of monitoring of the naural environment according to the 19%
Agreement* and this propasal, as a basis for negotiation of experts, handed over to
the Hungarian Party at the meeting of Monitoring Agents on Januay 27, 2016 in
Budagest.
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PART 1

Surfacewater lewvels and flow rates

Monitoring of surface water levels and flow rates in the year 2015 continued withou
changes. The list of gauging stations on the Slovak and the Hungarian territories, where
water levels are observed, is given in the Table 1-1. The observation network is presented
in Fig. 1-1a, b. Thedaa from these sationswere mutudly exchanged by the Parties for the
purpo<e of evaluaion of the surface water level and flow rate regimes. At selected gauging
stations (10 gauging stations on each side) common flow rate measurements were
peformed and time series daa were compiled. Mutudly agreed data form the basis for
joint assessment of measures and water suppy taken under Articles 1-3 of the Agreement.
The assessment of surface water in this joint report covers the calenda year (period from
Januay 1 to December 31 of thereported year).

Table1-1: List of gauging stations

No.| Country | Station No. |Location and station name
Slovak dde
1 Slovakia 1250 Danube, Bratislava-Devin
2 Slovakia 2545 Danube, Hamuli akovo
3 Slovakia 2558 Danube, Dobrohos’
4 Slovakia 1251 Danube, Gab¢ikovo
5 Slovakia 1252 Danube, Medved’ov
6 Slovakia 1600 Danube, Komarno
7 Slovakia 2848 reservoir, Cunovo - dam
8 Slovakia 2552 Danube, Cunovo - downstream from the Cunovo dam
9 Slovakia 2851 Mosoni branch of the Danube, intake at Cunovo
10 Slovakia 3126 left-side river arm system, intake at Dobrohost’
11 Slovakia 2849 power canal, Gab¢ikovo Power Plant
12 Slovakia 2850 tail -race canal, Gah¢ikovo Power Plant
13 Slovakia 3124 seepage canal - upper water level, Cunovo
14 | Slovakia 3125 seepage canal - lower water level, Cunovo
15 Slovakia 1653 Little Danube, Malé Palenisko
16 Slovakia 4045 left-side river arm system, A-1
17 Slovakia 4046 left-side river arm system, B-1
18 Slovakia 4047 left-side river arm system, B-2
19 Slovakia 4048 left-side river arm system, C-1
20 Slovakia 4049 left-side river arm system, D-1
21 Slovakia 4050 left-side river arm system, E-2
22 Slovakia 4051 left-side river arm system, F-1
23 Slovakia 4052 left-side river arm system, F-3
24 Slovakia 4053 left-side river arm system, G-1
25 Slovakia 4054 left-side river arm system, H-1
26 Slovakia 4055 left-side river arm system, H-3
27 Slovakia 4056 left-side river arm system, J-1
28 Slovakia 4057 left-side river arm system, lake B (former gravel dredging pit)
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No.| Country | Station No. [Location and station name
Hungarian sde
1 Hungary 000001 Danube, Rajka
2 Hungary 004515 Danube, Doborgaz
3 Hungary 000002 Danube, Dunaremete
4 Hungary 000005 Danube, Komérom
5 Hungary 000017 Mosoni Danube, Mecsér
6 Hungary 000018 Mosoni Danube, Bacsa
7 Hungary 003939 Danube, submerged weir
8 Hungary 004516 right-side river arm system, Helena
9 Hungary 003873 seepage canal, lock No. I.
10 Hungary 003875 seepage canal, lock No. I1.
11 Hungary 003940 seepage canal, lock No. V.
12 Hungary 003871 seepage canal, lock No. VI.
13 Hungary 110106 Zatonyi Danube, Dunakiliti, Gyimdlcsos Ut
14 Hungary 110113 right-side river arm system, Z-1
15 Hungary 110127 right-side river arm system, Doborgaz-15
16 Hungary 110115 right-side river arm system, B-2
17 Hungary 110117 right-side river arm system, B-3
18 Hungary 110170 right-side river arm system, Z-6
19 Hungary 110152 right-side river arm system, Z-8
20 Hungary 110119 right-side river arm system, B-4
21 Hungary 110129 right-side river arm system, B-5
22 Hungary 110162 right-side river arm system, B-6
23 Hungary 110138 right-side river arm system, B-7
24 Hungary 110198 right-side river arm system, B-8
25 Hungary 110131 right-side river arm system, B-9
26 Hungary 110133 right-side river arm system, B-11
27 Hungary 110142 right-side river arm system, Z-12
28 Hungary 110155 right-side river arm system, Z-10
29 Hungary 110157 right-side river arm system, Gatya enclosure

The intergovernmental Agreement, signed on 19" April 199, set up atemporary
water management regime. Parties have agreed that in case of an average annual flow rate
of 2025 m?.s* in the Danube at gauging station Bratisava-Devin an annwal average of
400m*.s* of water shoud be discharged into the Danube old riverbed downstream of the
Cunovo dam. Actud daly amourt of water is governed by the flow rate coming into the
Bratislava-Devin cross-section, taking into consderation the rules of opeaation set out in
Annex 2 of the Agreement (Appendix A.1). The average daly flow rate in the vegetation
period (between April 1 and Augug 31), depending on the hydrological condtions shoud
fluctuate between 400 and 600 m.s*; in nonvegetation period (between September 1 and
March 31) the average daily flow rate shoud not be less than 250m>.s*. According to the
methodblogy agreed in the Joint Annual Report in 2004, in case of flow rates over
5400 n.s* the water amourt over 600 m*.s* discharged through the Cunovo dam is not
taken into condgdeation when the annual average is calculated for the pumpose of this
evaluation. In the Joint Annual Report in 2011 the methodblogy for calculating the annual
average was adjusted further. Modification relates to flow rates over 600m?>.s* discharged
throuch the Cunovo dam during maintenance works. In such cases, for the purpose of
calculation an annual average, the highe flow rates will be reduced to an amount
correspording to flow rates as defined in the Annex 2 o the Agreement.
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Besides this, another 43 nt.s® of water was agreed in the Agreement to be discharged
into the Mosoni branch of the Danube and into the right-side seepage cand. Discharges are
dependent on hydrological and technical condtions

The gauging station Bratisava-Devin plays a key role in determining the current
amourt of water to be released into the Danuke old riverbed downsream of Cunovo dam.
The basic monthly characteristics of flow rate in the Danube for the year 2015 are given in
theTable 1-2. The Minimum and the Maximum values represent the lowest and the highest
recorded data. The Avg. min and the Avg. max represent the lowest and the highest average
daly vaues. TheAverage is calculated from average daly vaues.

Table 1-2: Monthly characteristics of flow rate in the Danube at Bratisava-Devin
gauging gation in the year 2015

Y ear 2015

Month Jan | Feb | Mar | Apr | May|June| July | Aug | Sept | Oct | Nov | Dec| Year
[Minimum [1088/1211|1364]1841| 2025|2042/ 1243| 958 898| 837 794 789 789
Avg. min |1124/1238]1396|1873/ 20512104 1304{1020 935 855 830 810 810
Average |2302/1425[1627|2291 3003|2445 1524|1263/ 1145/1182 990/1181f 1700
IMaximum |5262 1741|2794|31305240(3091) 2042|1711)1733|1977/1719|2987 5262
Avg. max |5050 1693|2520|3020 4871|2935 2004|1590 1636|1851 1643|2580 5050

In the year 2015 (Table 1-2) the minimal annual flow rate of 789 m*.s* occurred at
the end of the year on Decembe 31, 2015, when the lowest average daly flow rate of
810m°.s* was aso recorded. The highest annual flow rate unusudly occurred at the
beginning of the year on Januay 11, 2015, when it reached 526 nv.s* at culminaion, and
the highest average daily flow rate was 5050 nt.s*. The average annwel flow rate at this
station in the year 2015 reached 1700 nr.s*, what represents the second lowest average
annual flow rate (Table 1-3). Lower average annual flow rate was recorded in the year
2003 only (1646 nt.s?) and in the year 2011 the same average annwal flow rate was
recorded.

The flow regime of the Danube in the year 2015 did not have a typical course. After
the decline of flow rates at the end of the year 2014 to arourd 1100-1200 nt.s*, the flow
rate on the Danube early in Januay temporarily increased dueto precipitation and postive
air temperatures (culminaion on Januay 5, 2015 at 27 nt.s?). After ashort decrease,
due to more rainfal, strong warming and snow melting significant discharge wave
occurred at the beginning of the second decade of Januay, which culminaed on Januay
11,2015 with the annual maximum of 526 n’.s™, and with the highest average daly flow
rate of 5050 nr.s*. The subsquent gradud decrease of flow rates lasted until the end of
thefirst decade of February. Since the beginning of the second decade of February the flow
rate of the Danube, with the exception of two modeaate increases, fluctuated up to the
beginning of April in the range from 1300 to 1700 nv.s*. At the tum of March and April
the flow rate rapidly increased dueto strongwarming and aburdant rainfal in late March,
and it culminated on April 2, 2015 at 3130 nt.s*. Then the flow rate unil the end of the
month ranged around 2000 n*.s™. Quite aburdant rainfall at the beginning of May evoked
a significant increase of flow rates, which peaked on May 7, 2015 at 3781 n.s™. After
ther temporary decline to arourd 25 nr.s* heavy rains occurred in the Danube basin,
which caused a sgnificant discharge wave. The discharge wave culminaed in the mid of
the third decade of May, when it reached 5240 n’.s* on May 24, 2015, which was the
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second highest flow rate in 2015. After passing the discharge wave, the flow rate decreased
rapidly and at the end of the month it moved arourd 2500 n?.s™. In Junethe flow rate in
the Danube fluctuated in the range between 2000 and 3000 nt.s*, and there occurred two
another small discharge waves, which at culminaion tightly exceeded 3000 n?.s™. At the
end of the month the flow rate declined to 2000 nr.s*. The decline continued aso during
July andin thefirst haf of August, when the flow rate decreased beow 1100 ni®.s™. At the
beginning of the second hdf of Augud and in early September slight increases of flow rate
occurred dueto richer precipitation, but they did not exceeded 1800 m*.s* at culmination.
Flow rates continued to decline almog to the end of thefirst decade of Octobe, when they
fell bdow 850 m.s™. In the second hdf of the first decade of Octobe sharp increase of
flow rate occurred dueto aburdant rainfall in the German and Audrian Danube basin, with
culminaion on Octobea 9, 2015 a 1977 nt.s*. The flow rate, however, rapidly decreased
to 1000 nt’.s*. There were two more slight increases of flow rate during Octobe, but at the
end of the month the flow rate decreased back to 1000 nr.s*. In November the decrease of
flow rates continued and at the end of the second decade the flow rate fell to 837 n.s™. At
the beginning of the third decade of Novembe anothe small dischage wave occurred
caused by rainfall, but it culminaed just over 1700 m’.s™. Rainfall in late November and
early December evoked a significant increase of flow rate at the beginning of December,
which culminaed on December 2, 2015 at 2987 nt.s*. The discharge wave declined
rapidly and flow rates continuead to decrease untl theend d theyear and in the last week of
December fell bdow 1000 n?.s*. The annual minimum occurred a the end of the year,
when the flow rate on December 31,2015 dopped to 789 nr.s™.

Based on the above assessment it can be conduded, tha the flow rate regime of the
Danube in 2015 did not have a typica course. At the beginning of the year rather
significant discharge wave occurred and the flow rates in February and March have not
decreased bdow 1200 n’.s™. Increased flow rates, which were so far typical for summer
months, occurred from April to June Flow rates in the Danube since the end of the first
decade of July until the end of the second decade of November ranged mainly at the level
of longterm minimum values occurring during these months Overall it can be stated, that
the average daly flow rates in the Danube mog of the year, excluding the discharge waves
in Januay, at the beginning of April, in May and at the beginning of December, fluctuaed
significantly bdow the longterm average daly flow rates. Dischage waves a the
beginning of March, in themiddle of April, in June in Octobe and at theend d December
reached oronly dightly exceeded thelongterm average daly vaues.

When comparing the average daly flow rates measured at gauging stationsNo. 1250—
Bratisava-Devin, 1252 —Medved'ov and 1600 —Komérno it can be stated tha even in the
year 2015, these flow rates have not showed significant changes. (Fig. 1-2). Larger
differences between those stations occurred during the discharge waves in Januay, May
and December, when at the station Bratislava-Devin higher daly average flow rates were
recorded than at the other two stationsin Medved'ov and Komarno. Some difference was
observed in Komérno station where the flow rate, mainly in February 2015, was higher
than in the other two stations which can be attributed to theimpact of increased flow rates
in thetributaries of the Danube. The difference between the stations Bratislava-Devin and
Medved'ov largely correspords to the water amourt discharged to the Little Danube and
Mosoni Danube, which returns to the Danube downgream from the Medved’ov gauging
station.
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Table 1-3:  Average annual flow rates

Averageannual flow Averageannual
Station . ratein the % of average| flowrateinthe |% of avaage
Period : 3
No. hydrological year flow rate calendar year flow rate
(m3.sh (m3.sh

1249* | 1901-2000 2050 - 2050 -
1250 | 1990-2014 2038 - 2038 -
1250 1990 1711 84.5 1721 85.0
1250 1991 1752 86.5 1737 85.8
1250 1992 1775 87.7 1934 95.5
1250 1993 2030 100.2 1909 94.3
1250 1994 1908 94.2 1866 92.1

Agreement 2025 100.0 2025 100.0
1250 1995 2278 112.5 2329 115.0
1250 1996 1993 98.4 2015 99.5
1250 1997 2094 103.4 2031 100.3
1250 1998 1723 85.1 1921 94.9
1250 1999 2582 127.5 2387 117.9
1250 2000 2393 118.2 2379 117.5
1250 2001 2170 107.2 2232 110.2
1250 2002 2458 121.4 2683 132.5
1250 2003 2001 98.8 1646 81.3
1250 2004 1807 89.2 1852 91.5
1250 2005 2128 105.1 2097 103.6
1250 2006 2152 106.3 2186 108.0
1250 2007 1768 87.3 1916 94.6
1250 2008 2014 99.5 1876 92.6
1250 2009 2163 106.8 2186 108.0
1250 2010 2098 103.6 2130 105.2
1250 2011 1782 88.0 1700 84.0
1250 2012 2018 99.7 2121 104.7
1250 2013 2444 120.7 2417 119.4
1250 2014 1809 89.3 1788 88.3
1250 2015 1768 87.3 1700 84.0

1.1. Dischargeinto the Danube downstream of the Cunovo dam

The average daly amourt of water released into the Danube downstream of Cunovo
dam is based on average daly flow rates determined at gauging stations Dobargaz and
Helena (Fig. 1-3). At these stations joint flow rate measurements are peformed to
determine the flow rate supfdied into the Danube old riverbed. The basic monthly
characteristics of flow rate in the Danube downgream of the Cunovo dam (condsting of
the sum of flow rates at gauging stations at Dobargaz and Helena) for the year 2015 are
given in Table 1-4. The Minimum and the Maximum values represent the lowest and the
highest recorded daa. The Avg. min and the Avg. max represent the lowest and the highest
average daly vaues. TheAverage is calculated from average daly vaues.

% The hydrological year runs from 1% November of the previous year to 31% October of the current year.

* Data from gauging stations No. 1249 - Bratislava (until 23.10.1992) and 1250 - Bratislava-Devin were
used in the average annual flow rate calculation for the period 1901-2000.
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Table1-4: Monthly characteristics of flow rate in the Danube downstream of the Cunovo
weir in theyear 2015

Y ear 2015

Month Jan | Feb [Mar | Apr |May| June|July| Aug [Sept| Oct | Nov | Dec| Year
[Minimum | 201 | 221] 208 364 | 456 | 550 | 367| 362 | 201| 221 | 205 | 222 201
Avg. min | 216 | 224 | 226 | 396 | 522 | 567 [410| 377 | 224 | 223 | 238 | 226 216
Average | 293 | 230| 250 | 473 | 583 | 587 [ 448| 400 | 252| 233 | 246 | 241 354
IMaximum | 779 | 254 | 463 | 617 | 622 | 639 | 568| 444 | 397| 276 | 285 | 265 779
Avg. max | 657 | 240 | 343 | 584 | 602 | 616 | 532| 427 | 338| 254 | 259 | 252 657

In the year 2015 (Table 1-4) the total average annual flow rate released into the
Danube downstream of the Cunovo dam was 354m>.s?, wha represents 1054 % of the
agreed water amourt. The minimal annual flow rate of 201 m®.s* was recorded on Januay
20, 2015, while the lowest average daily flow rate of 216 m*.s* occurred on Januay 26,
2016. The highest annual flow rate occurred on Januay 12, 2015, when it reached
779m’.s* a culminaion, and the highest average daly flow rate of 657 m>.s* was also
recorded. Taking into consderation the obligations envisaged in the intergovernmental
Agreement, the Slovak Party, in the case of average annuel flow rate of 1700 n.s* at
Bratislava-Devin, was obliged to release an average annual discharge of 336 m*.s™ into the
Danukbe riverbed davnsream of Cunovo dam.

During the assessed year 2015 did not occurred such a situaion, when it would be
necessary to release increased discharges (over 600m?.s) into the Danube old riverbed,
dueto higher flow rates in the Danube (over 5400 n’.s™). But during the discharge wave in
Januay 2015 flow rate over 600m?>.s* was released for two days. If we would apply the
redudion in terms of methodology for calculating the average annual discharge, in
conrection with the highe amount of water released into the Danuke old riverbed, we
would get an average annwal discharge of 353m°.s* (1051 %), which is still slightly
higher than the agreed amourt. In theyear 2015 no artificial floodngtook place dueto low
flow rates in the Danule.

Some ddficiencies were encountered as regards the compliance with the minimal
discharges during the nonvegetation period, when the ddficit of discharge exceeded the
acceptable deviation of £ 7 % Based on the jointly accepted flow rate data the deficit in
2015 was higher than the acceptable deviation in Januay for seventeen days, in February
for twenty-five days, during March for eight days, in September for twelve days, during
Octobe for twenty-onedays and in December for six days. In the case of minimal vauesin
the vegetation period it can be stated tha in the year 2015 flow rates less than 400m®.s*
did not occurred, taking into account the acceptable deviation. Based on the abowe it can be
condudeal tha the flow regime in the summer has been followed. The deficiendes in the
winter peiod have no significant impact onthe biota of the area affected.

Based on the abowve evaluation it can be stated that the Slovak Party has fulfilled the
average annual discharge jointly agreed in the intergovernmental Agreement. Taking into
congderation the minimal values prescribed in the Agreement (in the winter period rot less
than 250m>.s?, in the vegetation period at least 400m>.s?) and the acceptable deviation
(+7 %) it can be stated that flow rates bdow 250 m®.s* occurred 89 times (difference max
to 339 nt.s%). How rate bdow 400m>.s* in the summer peiod dd na occurred.
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1.2.Dischargeinto the Mosoni branch of the Danube

According to theintergovernmental Agreement from April 19% theflow rate into the
Mosoni Danube, which congst of flow rate released into the Mosoni branch of the Danube

throuch the intake structure at Cunovo and flow rate throuch the seepage cand, shoud be
43 nt.s™.

Dischage measurements in the Mosoni branch of the Danube are carried out
downdream of intake structure on the Slovak territory at 0.160 rkm and aso updream of
lock No. | on the Hungarian territory. Average daly flow rates were agreed upon joint
evaluaion d common dscharge measurements paformed & both profiles.

Regarding the discharge released into the Mosoni branch of the Danube data measured
downgream of intake structure were consdered in this evaludion (Fig. 1-4, Table 1-6.

Table 1-6: Monthly characteristics of water amourt released into the Mosoni branch of
the Danube through theintake at Cunovo in the year 2015

Y ear 2015

Month Jan | Feb |Mar | Apr |May| June |July| Aug [Sept| Oct | Nov | Dec | Year
[Minimum |10.2] 23.4| 21.5]15.9]/20.2| 23.8|23.5 28.0]16.3/ 15.1/13.8/13.1] 10.2
Avg. min [ 23.3]23.7/21.9|31.4|27.9| 31.9|31.6| 29.2|29.0{ 29.6|/21.6/19.0] 19.0
Average [39.5|24.2|28.9|33.6/32.9| 32.832.3] 30.7|29.6/ 30.7|25.2| 22.7] 30.3
IMaximum | 44.5| 25.0| 40.3| 34.6| 34.8| 34.833.5| 32.5|31.0/ 32.9/ 31.6| 25.3| 44.5
Avg. max |44.2| 24.7| 33.8| 34.5|34.5| 34.3/33.2| 32.1/30.9/ 32.0/31.3{24.2| 44.2

In the year 2015 (Table 1-6) the average annual discharge released into the Mosoni
branch of the Danube throuch the intake at Cunovo was 30.3m?.s. The minimal annel
discharge of 10.2m>.s* occurred on Januay 30, 2015, while the lowest average daly
discharge of 19.0m.s* was recorded on December 6, 2015. The highest annual discharge
of 44.3m>.s* occurred on Januay 2, 2015, when the highest average daly discharge of
44.2m°.s* was recorded as well.

Theflow rate in the right-side seepage cand was also measured at two sites. Thefirst
is on the Slovek territory at Cunovo; the second is on the Hungarian territory upgream of
the Lock No. II. In this evaluaion the data observed at the Lock No. Il were conddered
(Table 1-7).

Table 1-7: Monthly characteristics of flow rate determined at the Lock No. Il in the year
2015

Y ear 2015
IMonth Jan | Feb [Mar | Apr |May | June |July| Aug [Sept| Oct | Nov | Dec | Year

Minimum [1.37|2.22|2.22|1.20|1.46| 2.33(2.11] 1.73|2.77[ 2.90|{ 2.65]| 2.33| 1.20
Avg. min_ [ 1.41]2.26|2.28|1.25(1.54| 2.47|2.17] 2.55|2.86| 2.97|2.77[2.33] 1.25
Average |2.372.40|2.52|2.71]2.83] 2.70|2.66| 3.25|3.26| 3.20/ 2.90{ 2.61| 2.79
[Maximum | 2.90|2.54|2.77[3.41| 3.41| 3.02[3.15| 3.56|3.70[{ 3.56| 3.15| 3.15] 3.70
Avg. max | 2.83]2.49]2.65| 3.26] 3.41] 3.02|3.06| 3.44|3.58| 3.50( 3.03[3.11] 3.58
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In the year 2015 (Table 1-7) the average annual flow rate in the right-side seepage
cand at Lock. No. Il was 2.79m°>.s*. Theminimal annual flow rate of 1.20m>.s* occurred
on April 4, 2015, when adso the lowest average daly flow rate of 1.25m°.s* was
determined. The highest annual flow rate of 3.70m.s* occurred on September 17, 2015,
when the highest average daily flow rate of 3.38 nt.s* was recorded as well.

The total flow rate into the Mosoni Danube congst of flow rate released into the
Mosoni branch of the Danube through theintake structure at Cunovo and flow rate through
theright-side seepage cand, ddermined a Lock. No. II.

Table 1-8: Monthly characteristics of flow rate released into the Mosoni Danube in the
year 2015 (average daly vaues)

Y ear 2015

IMonth Jan | Feb [Mar | Apr |May| June|July| Aug [Sept| Oct | Nov | Dec | Year

Avg. min [ 25.8]26.1|24.5[34.5|31.1| 34.4|34.2) 32.5(32.2] 32.6|24.5|21.6f 21.6

Average [41.9]26.6/31.4]36.4|35.8| 35.5|35.0] 33.9(32.8/33.9]128.1|25.3] 33.1

Avg. max |[46.9]|27.2|136.4|37.7|37.2| 37.0[36.1) 35.0(34.3/ 35.3| 34.2| 26.8f 46.9

In the year 2015 (Table 1-8) the average annual discharge released into the Mosoni
Danube was 33.1m>.s*. Thelowest average daily flow rate of 21.6m*.s* was recorded on
December 6, 2015. The highest average daily flow rate of 46.9m>.s* occurred on January
17,2015.

In the year 2015, technical maintenance of turbines was carried out from late Januay
to early March (44 days) and dueto the ongoing condrucdtion works on the small hydro-
power plant enlargement aimog al year rourd theidle outiets have been aternately closed
(Fig. 1-8). For these reasonsthe released water amourt, during the technical maintenance
and during the congruction works, usudly ranged from 20  34m°.s*. Theaverage annuel
discharge into the Mosoni Danube in the year 2015 was 33.1m>.s*, which is 77 % of the
agreed amount. With respect to the above mentionad limitations thetotal amourt of water
dischaged into the Mosoni Danube was lower than the water amount set out in the
intergovernmental Agreement. The Hungarian Party have been informed abou the
exceptiond water discharge into the Mosoni Danube during the condruction works by
Slovek paty at the negotiations of the Nominaed Monitoring Agents on December 11,
2014 and in aletter dated April 15,2015.

1.3.Water distribution on the Hungarian territory

The water discharged to the Hungarian side is distributed between the Danube old
riverbed, the river branches in the inurdaion area, the river branches on the flood
protected area and the Mosoni Danube. Thedistribution d water onthe Hungarian territory
is regulated by the Operation rules, depending on theincoming flow rate in the Bratislava
Devin aoss-section and the season.




Joint Annual Report on Environment Monitoring in 2015 13

1.31. Water supply into the inundation area

River branches in the inundaion area on the Hungarian territory are supgied with
water from two sources:

a) from the Danube old riverbed through three openings in the riverbank by
manipulating the water level impounded by the submerged weir and the
Dun&iliti dam;

b) fromtheright-side seepage cand through thelock No. V.

These two urces are summed to deerminethetotal amourt.

Thewater distribution was set up according to the criteria of the reference status to be
achieved. Thereference status was determined at the end of the nineties with participation
of stakeholders. Taking variousneeds into condderation the water distribution reflects the
hydrological regime of thefifties. In theriver branches in theinundaion area, water levels
characteristic for this period are targeted. Thedaly flow rate is determined as a fundion of
flow rate entering the Bratislava - Devin cross-section. Environmental status of Szigetk6z
in thereference period was determined as the mog similar to a state tha can be sugainable
on a long run, and provides sufficient information on riverbed morphdogy and hydro-
geological regime for deermining thereference satus

Thetotal water amourt inflowing through the three openings in the Danube riverbank
updream of the submerged weir is determined at the Helena gauging station. Joint flow
rate measurements at this gaugng station were peformed by both Parties. Measurements
were jointly evaluated and average daly flow rate daa were adopted (T able 1-9).

Table 1-9: Monthly characteristics of flow rate determined at the Helena gauging station
in theyear 2015

Y ear 2015

Month Jan | Feb [Mar | Apr | May |June|July | Aug | Sept | Oct | Nov | Dec| Year
[Minimum | 9.60[ 23.8] 18.6] 186 410| 107 | 698| 447| 33.4| 26.7| 23.2|31.7 96
Avg. min [13.3 | 24.1| 18.8| 218| 449 111 | 724| 571 38.2| 29.8| 24.4| 33.8 33
Average [18.0 | 26.8| 25.6| 382/ 119 | 124 | 878| 750| 44.1| 34.5(/38.2|40.6] 562
IMaximum [38.0 | 35.1{48.8/102 | 172 | 167 [120 [102 | 96.3| 42.4| 80.6/56.5[ 172
Avg. max (28.9 | 30.7|33.1| 959/ 164 | 162|114 |100 | 89.1| 39.9|79.3|56.5| 164

In the year 2015 (Table 1-9) the average annual discharge into the right-side river
branches at Helena gauging station was 56.2m°.s*. The minima annwal flow rate of
9.60m>.s* was recorded on Januay 17, 2015, when the lowest average daily flow rate of
13.3m>.s* was aso determined. The highest annual flow rate of 172m.s* occurred on
May 25,2015, when dso the highest average ddly flow rate of 164m?.s* was recorded.

The water amount inflowing from the right-side seepage cand is deermined at the
Lock No. V. The residud amount of water from the Mosoni Danube supgy is released
through this object.
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Table 1-10: Monthly chaacteristics of flow rate deermined at the Lock No. V in the
year 2015

Y ear 2015

Month Jan | Feb |[Mar| Apr | May|June|July |Aug| Sept | Oct | Nov | Dec | Year
[Minimum | 4.90] 15.3|11.2] 6.60] 0.0]0.10/0.10] 0.0 0.70] 8.50| 8.00] 0.00] 0.0
Avg. min  [15.7 | 15.7]12.6/18.1 | 0.3/ 0.12]/0.16| 0.00] 6.34| 8.84| 9.40| 8.33] 0.0
Average [26.5 | 16.0|17.9(21.3 | 2.83/0.53/0.49| 0.3 8.2|17.9 (16.3|12.1| 11.7
IMaximum [29.7 | 16.4{22.8/23.1 [21.5[1.10|1.00{22.6(11.6 |23.1{23.8(17.0 | 29.7
Avg. max [29.5 | 16.1]22.6/22.2 |20.0|0.85/0.79| 1.04) 9.68|21.8(22.9|16.5| 29.5

In the year 2015 the average annwel flow rate through the Lock. No. V was 11.7m>.s*
(Table 1-10). The minimal annwal flow rate was 0.00m>.s* and it occurred severa times
in May, August and December 2015, while the lowest average ddly flow rate of 0.00 n.s*
was recorded several times in August only. The highest annual flow rate of 29.7m.s* was
recorded on Januay 25, 2015, when also the highest average daily flow rate of 29.5m°.s*
occurred as well.

Thetotal flow rate inflowing to the inundation area congst of water amourt flowing
through the Helena cross-section and water amount flowing through the Lock No. V in the
right-side seepage cand (Fig. 1-5, Table 1-11).

Table1-11: Monthly characteristics of total water amourt released into the inundaion
areain theyear 2015 (average daly vaues)

Y ear 2015

IMonth Jan | Feb [Mar | Apr | May | June|July | Aug [ Sept | Oct | Nov | Dec | Year
Avg. min [ 39.1|40.0| 36.0| 432| 629| 112 | 727| 576|46.8| 47.7|47.0| 48.8] 360
Average |44.5|42.7|43.6| 595[122 | 124 | 883| 753|52.4| 52.4|54.5| 52.7| 679
Avg. max |56.8|46.7|54.1|114 | 165 | 163 |115 |100 | 98.5| 58.8|93.0| 65.2| 165

Concerning the total flow rate in the right-side river branch system in the year 2015
(Table 1-11) the average annwal valuewas 67.9m>.s*. The lowest average daly flow rate
of 36.0m>.s* was recorded on February 9, 2015, the highest average daly flow rate of
165m>.s* occurred on May 25, 2015, duting the culminaion of the second discharge
wave.

The artificial floodng in the year 2015 was not performed, because of low flow rates
in the Danuke.

Based on the above mentioned it can be conduded tha the water supgy in 2015
followed the water regime of the Danube, taking into account stakeholder requirements and
the seasond variability. However, the water suppy for alarge pat of the assessed period
has been adjuged due to orgoing rehabilitation interventions

1.32. Water supply into the Mosoni Danube
Thewater supdy into the Mosoni Danube is realized from the right-side seepage cand

through the Lock No. VI (Fig. 1-:6). The flow rate is measured at the cross-section
downgream of thelock (Table 1-12).
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Table 1-12: Monthly characteristics of flow rate discharged into the Mosoni Danube
through the Lock No. VI in theyear 2015

Y ear 2015

Month Jan | Feb | Mar | Apr [May| June | July | Aug | Sept| Oct | Nov | Dec| Year
[Minimum | 6.46| 9.40] 7.11|6.98| 8.%5| 27.8]26.7|27.8| 15.8| 5.%| 6.3 6.% 536
Avg. min | 7.6 9.4] 8.%|8.06| 8.90| 29.5]|29.3|29.0| 19.5| 8.4 7.%| 6.9 699
Average 8.%| 9.7 9.73/9.01|26.8 | 31.1|31.1{30.5|21.5| 12.2| 8.8&| 9.83| 17.5
IMaximum |11.0 {10.2 {15.8 | 9.80|32.4 | 33.3(33.8/32.7(/30.4|22.8 {13.6 |16.3 | 33.8
Avg. max | 9.8/10.0 |11.2 |9.71[31.7 | 32.8 | 33.0|32.0| 25.2{22.5 |12.3 |14.0| 33.0

In theyear 2015 (Table 1-12) the average annual discharge released through the Lock
No. VI into the Mosoni Danube was 17.5m>s®. The minima annwal flow rate of
5.36m>.s* occurred on Octobe 29, 2015, when aso the lowest average daly flow rate of
8.40m>.s* was recorded. The highest annual flow rate of 33.8m>.s* occurred on June5,
2015, when the highest average daly flow rate of 330 nv.s* was recorded & well.

The water suppy regime is controlled by the rules of opeation and follows the
Danube's water regime, similarly to the river branch water supgy. In the nonvegetation
peiod a low water period was simulated in the Mosoni Danubke. This was realised by
redirecting of agreater pat of water into the inundation aea.

1.4.The Danube water level characteristics on Cunovo-Vamosszabadi stretch

Concerning water levels in the Danuke old riverbed the stretch between Cunovo and
Vamosszabadi is divided, for the pumpose of this evauation, into four different sections
according to the prevailing influence. These sectionscan be characterised by daa obtained
from following gauging stations Raka and Hamuliakovo, Dun&iliti, Dobagaz and
Dobrohast’, Dunaemete and Gabcikovo, Vamosszabadi and Medved’ov.

Characteristics of the four sections on Cunovo - Vamosszabadi stretch in the year
2015 ae asfollows:

a) Section Cunovo - Dunékiliti. Since condruction the submerged weir the water level in
this section is impounded. From this impounded section the water flows into theright-
sideriver branch system. The amourt of water flowing into theriver branch system is
determined by water level regulation at the Dunékiliti dam. Since introdwcing the
submerged weir into opeation thewater level is maintained in the mid-water riverbed.
Flow velodties measured in the Rajka profile in 2015 fluctuaed in the range between
0.290.68m.s* (223595m>.s%). Flow rates exceeding 600m>.s* in 2015 occurred
only exceptiondly.

In theyear 2015 the average daly water level a the Hamuliakovo gauging station (km
1890) fluctuated from 12255t0 12352m a. s I. (12247-12480m a. s |. in the year
2014) and the average annual water level was 12295m a s | (12293m a. s |. in
2014). Theaverage daly water level in the Rgjka profile (rkm 1848.4) fluctuaed from
1225310 12351 m a. s |. (12246-12475m a. s . in 2014) and the average annudl
water level was 12293 m a s I. (12292m a. s I. in 2014) (Fig. 1-7). Compared with
the previousyear the minimal water levelsin theyear 2015 were higher by 0.08 m and
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b)

d)

0.07m respectively, and the maximal water levels were lower by 1.28m and 1.24m
respectively. The average annual water levels were higher by 0.02 and 0.01
respectively.

Section between Dunékiliti and Dunaemete. This section of the Danube is not
influenced by any measures and the water level is determined only by flow rate in this
stretch of the river. In the upper pat of this section the water level in the river
branches is abou 3 m higher than the water level in the main riverbed. In the year
2015 the average daly water level at the Dobrohost gauging station (rkm 1838.6)
fluctuaed in therange from 117.08t0 11869 ma s |. (117.09-12182m a. s I. in the
year 2014) and the average annual water level was 117.60m a. s I. (117.76in 2014).
The average daly water level at the Dunaemete profile (182.5) fluctuaed from
11336t0 11522m a s |. (11347-117.95m a. s I. in 2014) and the average annud
water level was 11387ma s I. (11406in 2014) (Fig. 1-8). Flow velodties measured
in the Dunaemete profile flucuaed in the range between 0.681.15m.s* (219
494m>.s1). Compared with the previous year the minimal water level in 2015 at
Dobrohast’ was lower by 0.01m, at Dunaemete by 0.11 m. Themaximal water levels
were lower by 3.13m and 2.73m respectively. The average annual water levels were
lower by 0,16 mand 019 m respectively.

Section between Dunaemete and Sap. The water level in this section is influenced by
backwater effect from the confluence of thetailrace cand and the Danukbe old riverbed
(rkm 1811). The water level changes, especially in the lower pat of this section, are
influenced by the flow rates in the tailrace cand. Length of the updream section
influenced by backwater effect dgpends on the actud flow rate distributon between
thehydropower plant and the Danukbe old riverbed. In nomal opeation it can bestated
tha the backwater effect reaches the Dunaemete profile (rkm 1825.5) at flow rates
exceeding 2500 n.s* at Medved’ov. In the year 2015 the average daly water level at
Gabc¢ikovo gauging station (rkm 1819) flucdtuaed in the range from 11160 to
11448m a s I. (1116711581 in the year 2014) and the average annual water level
was11210ma s I. (11225ma s I. in 2004) (Fig. 1-9). Daily water level fluctuaion
at Gabcikovo gauging station in the Danube old riverbed can reach abou 0.20m as
a consquence of hydropower plant opeaation. Compared with the previous year the
minimal water level in 2015 was lower by 0.07m and the maximal water level was
lower by 1.33 m. Theaverage annual water level was lower by 0.15 m.

Section Sap - Vamosszabadi. Daily water level fluctuaion at this stretch (up to
0.30m) dependson the hydropower plant opeation. Mg or changes occur at low flow
rates in the Danube dueto theratio of total flow rate and the capacity of oneturbine,
which may be put into opeation or stopped. The average annual flow rate at
Vdmosszabadi - Medved’ov profile in the year 2015 was 1630 nt.s™. In the year 2015
theaverage daly water level at Medved'ov profile (rkm 1806.3) fluctuaed in therange
from 107.85 to 11343 m a s |. (10818-11356 in the year 2014) and the average
annual water level was 10968m a. s |. (10949m a s I. intheyear 2014) (Fig. 1-10).
Flow velodties measured during flow rate measurements fluctuated in the range
between 0.931.69m.s* (799433 nt'.s?). Compared with the previous year the
minimal water level in 2015 was lower by 0.33m and the maximal water level was
lower by 0.13 m. Theaverage annual water level in 2015 was higher by 0.19 m.
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Joint Annual Report on Environment Monitoring in 2015

PART 2

Surface Water Quality

The monitoring of surface water qudity in 2015 have not changed. As in previous
years the surface water qudity on the Slovak territory was monitored at 15 sampling sites
and on the Hungarian territory at 11 sampling sites. The list of sampling sites is presented

in Table 2-1, and ther location is shown in Fg. 2-1.

riverbed.

On all monitoring sites the influence of measures, described in the Agreement, on
surface water qudity was observed. The main factors tha could affect the water qudity,
are: the backwater effect upgream of the submerged weir, increased discharges into the
Danube downgream of the Cunovo dam and into the Mosoni branch of the Danube, the
water suppy into the right-side river branch system, and morphdogical changes in the

Table2-1: List of monitoring sites

Country Sampling [Location and sampling site name
site No.
Slovak side
1 Slovakia 109 Danube, Bratislava - middle
2 Slovakia 4016 Danube old riverbed, upstream of the submerged weir
3 Slovakia 4025 Danube old riverbed, Dobrohodt’ - left side
4 Slovakia 3739 Danube old riverbed, Sap — upstream of the confluence
5 Slovakia 112* Danube, Medved’ov - middle
6 Slovakia 1205 Danube, Komérno - middle
7 Slovakia 307 reservoir, Kalinkovo - navigation line
8 Slovakia 308 reservoir, Kalinkovo - left side
9 Slovakia 309 reservoir, Samorin - right side
10 Slovakia 311 reservoir, Samorin - left side
11 Slovakia 3530 tail race canal, Sap - left side
12 Slovakia 3529* Mosoni Danube, Cunovo - middle
13 Slovakia 3531* right-side seepage canal, Cunovo - middle
14 Slovakia 317 left-side seepage canal, Hamuliakovo - middle
15 Slovakia 3376 left-side river arm system - Dobroho&’
Hungarian side
1 Hungary 0001* Danube old riverbed, Rajka
2 Hungary 0043 Danube old riverbed, Dunakiliti, submerged weir, upstream
3 Hungary 0042 Danube old riverbed, Dunakiliti, submerged weir, downstream
4 Hungary 0002 Danube old riverbed, Dunaremete
5 Hungary 2306* Danube, Medve
6 Hungary 1141 Mosoni Danube, Vének
7 Hungary 0082* Mosoni Danube, Lock No. |
8 Hungary 0084* right-side seepage canal, Lock No. Il
9 Hungary 1112 right-side river arm system, Helena
10 Hungary 1114 right-side river arm system, Szigeti arm, 42.2 km
11 Hungary 1126 right-side river arm system, Asvanyrarg, 23.9 km

* - jointly observed monitoring sites
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Surface water qudity and sediment qudity data for agreed monitoring sites, and time
series diagrams of individud surface water qudity parameters, are presented in the Slovak
and Hungarian Nationd Annual Reports onthe Environment Monitoring in 2015 a in thar
Annexes. Figures in the Joint Report represent the data of selected parameters at selected
monitoring Sites.

Table2-2: Agreed limitsfor surface water quality classification

Parameter / Class Unit l. Il I1. V. V.
Temperature °C <20 25 27 30 >30
Electric conductivity mS.m® [ <40 70 110 130 >130
Suspended solids mg.I™? <20 30 50 100 >100
6-<6.5 | 5.5-<6.0 <5.5
pH - | 658|885 5590|9005 | =05
Fe mgl? [ <05 1 2 5 >5
Mn mg.l* | <0.05 0.1 0.3 0.8 >0.8
0, mg.I™? >7 6 5 4 <4
BODs mg.| ™ <3 5 10 25 >25
CODyn, mg.l™? <5 10 20 50 >50
TOC mg.| ™ <3 7 10 12 >12
NH," mgl? [ <026 | 039 0.77 1.93 >1.93
NO; mg.| ™ <4.4 13.3 26.6 66.4 >66.4
NO, mg.l? | <0.03 | 0.20 0.39 0.99 >0.99
PO,> mg.l® | <015 | 0.31 0.61 1.53 >1.53
total N mgl? [ <15 4 8 20 >20
total P ma.l* | <0.1 0.2 0.4 1 >1
Cl mgl? | <100 150 200 300 >300
S0~ ma.l* | <150 250 350 450 >450
Dissolved solids mg.I™? <300 500 800 1000 >1000
UV oil ma.l* | <0.01 | <0.05 0.1 0.3 >0.3
Zn pg.l? <2 5 10 50 >50
Cu pg.l™ <1 2 4 10 >10
Cr pg.l? <1 2 4 10 >10
Cd pgl® | <0.05 0.1 0.2 0.5 >0.5
Hg pg.l? | <0.05 0.1 0.2 05 >0.5
Ni pg.l™ <0.5 1 2 5 >5
Pb pg.l ™ <0.5 1 2 5 >5
As pg.™ <0.5 1 2 5 >5
Saprobic index of biosestone - <1.8 2.3 2.7 3.2 >3.2
Saprobic index of macrozoobenthos - <1.8 2.3 2.7 3.2 >3.2
Saprobic index of phytobenthos - <15 2.0 2.5 3.0 >3.0
Chlorophyll-a mg.m° | <10 35 75 180 >180

The results of monitoring of surface water qudity at selected sampling sites, as
assessed according to limitsin Table 2-2, are shown & theend d this chapter.

2.1. General evaluation of the actual year

The year 2015 bdonged to the dry years, it was less water bearing than the previous
year. While in theyear 2014 the average annuel flow rate was 1788 nt.s?, in theevaluated
year it was only 1700 n.s™. This value represents the second lowest average annuel flow
rate since the year 1990, and it was the same as in 2011. Lower was only the average
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annwal flow rate in 2008 (1646 nt.sY). After a significant warming the highest discharge
wave occurred in Januay, which pesked on Januay 11,2015 at 5262 nt.s*. Slightly lower
discharge waves in late May (May 24, 2015) achieved 5240 nm®.s* at culminaion. Lower
discharge waves were recorded also a the beginning of March (March 5, 2015), April
(April 2,2015) and May (May 7, 2015), with the highest flow rate of 3781 n?.s* in May.
During June there were two increases of flow rates, which only just exceeded 3000 nv.s™.
and then the flow rate in July and Augus gradudly declined to values bdow 150 nv.s*
and at the end of Augug it even dropped bdow 1000 nt.s*. Slight and short-term
increases of flow rate were recorded in Augug, at the beginning of September and in early
Octobea. However, in neither case they exceeded 2000 nt.s. More significant discharge
wave occurred in early Decembe (December 2, 2015), when the flow rate pesked at
2987 n.s*. The lowest flow rate was recorded at the end of the year, when on December
31, 2015 dropped to 789 m>.s*. The average daily flow rates in the evaluated year mostly
fluctuated bdow the longterm average daly flow rates (averages for the period 1901-
2014). Significantly above the longterm average theflow rates increased in Januay andin
May and slight increases were recorded also at the beginning of March, April and early in
December. Significantly bdow the longterm average, the average daly flow rates ranged
from July to September and in thefirst two decades of November.

The average daly air temperatures were mos of the year abowve the longterm daly
averages (averages for the period 1961-2014 at station Bratislava-airport), similarly as in
2014. Vaues significantly above the longterm average occurred in Januay, from February
to April, early June in July and Octobe. More significant cooling down, when the air
temperature has dropped bdow thelongterm nomal, occurred in thefirst hdf of February,
at the turn of March-April, in the second haf of May and June Modeaate cooling down,
when the average daly temperature flucduaed near to the longterm average daly
temperatures, were recorded in late September and in October.

The year 2015 was bdow the average in terms of precipitation totals (at the station
Bratisava-airport the third lowest precipitation amourt was recorded since 1992). Higher
monthly precipitationsamourts have been recorded in Januay, May, Augus and Octobe,
with the maximum of 82.4mm in Octobe. In the othe months the precipitation totals
ranged a-ound 30mm or lower, and the lowest vadue of 152 mm was recorded in June

2.2. Basic physical and chemical parameters

Water temperature

The development of water temperature during the year is closely related to climatic
and hydrological condtions The course of measured water temperature values shows a
seasond character and the fluctuation of its values is similar, except the sampling sites in
the seepage cands. The water temperature in the winter period is low and maximal values
occur in the summer period. In the year 2015, the lowest values occurred in late Januay or
early February. The lowest water temperature of 1.7° C was recorded at the beginning of
February on the common sampling site No. 329008 in the Mosoni Danube at
Cunovo/Rajka. Maximal water temperatures were recorded during the hottest period of the
year - in July and Augud. The highest temperature of water in the evaluaed year (25.6°C)
was recorded in July on the sampling site No. 308 in the upper pat of thereservoir and in
Augudg on the sampling site No. 1141 in the Mosoni Danube at Vének (Fig. 2-3). In
conrection with the significant warming in April, May and especialy in the first hdf of
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June temporary increase of water temperature occurred at some sampling sites, the mos
condderable on the sampling site No. 308 in the upper pat of the reservoir, where the
water temperature in June achieved rather high value of 23.3°C (Fig. 2-3). The water
temperature in the main flow of the Danube ranged from 2.0 to 24.% °C. In the Danube
old riverbed, in the tail-race cand, in the river branch system and in the reservoir (except
the sampling site No. 308) fluctuated in a narrower range from 2.7 to 23.0°C. The water
temperature in the Mosoni Danube at the sampling site No. 1141 at Vének reached higher
values than at the common sampling site No. 3529008 at Cunovo/Rajka (2.225.6°C
versus 1.7-22.1°C). The mos bdanced water temperature was characteristic for the water
in the left-side seepage cand at Hamuliakovo (sampling site No. 317), where it fluctuaed
from 9,910 15.7°C (Fig. 2-3). Thewater temperature in the right-side seepage cand in the
evaluated year ranged in wider range, from 5,2 to 18.0°C. Compaed with the previous
year, the water temperatures values at individud sampling points were higher or similar.
An exception was the sampling points in the reservoir (No. 309), where the water
temperature declined and slight decrease was recorded also in theleft-side seepage cand at
Hamuliakovo (No. 317.

pH

Thewater qudity indicator pH is closely related to the development of phytoplankton.
Higher values occur in seasons correspording to periods with increased assimilation
activity of phytoplankton. The pH values in 2015 in compaison to the previous year at
individud sampling sites ranged in narrower ranges. The highest values occurred in the
period from March to May, duning the main development of phytoplankton. Besides the
highest spring values, increase of pH at some sampling sites was recorded aso in July and
late September. Overall, the pH values in 2015 varied in the range from 7.69t0 8.77. The
lowest value was measured in Augug onthe sampling site No. 1141in the Mosoni Danube
a Vének, and the highest in March on the sampling site No. 1126 in the Asvényi river
branch. On the common sampling site No. 331/0084 in the right-side seepage cand at
Cunovo/Rajka the Hungarian Party in November recorded lower value of pH than a Vének
(7.19, but this value was not confirmed by the Slovak Party, which at that time measured
value of 7.96 The pH vaue in the Danube old riverbed on the right side (Hungarian
territory) varied in therange 7.77- 8.70, and on the left side (Slovak territory) it fluctuated
in anarower range 7.96- 8.39. The differences in pH values measured by the Hungarian
and the Slovak Parties can be seen especially at jointly monitored sampling sites (Fig. 2-4).
In the year 2015 these differences were similar as in the previousyear. The pH valuesin
the main flow of the Danube ranged from 7.83to 8.32 and in the reservoir from 8.06 to
8.54 Thenarowest range was characteristic for the seepage cands. In theleft-side seepage
cand the pH fluctuated from 7.83to 8.15 (sampling site No. 317 at Hamuliakovo), in the
right-side seepage cand from 7.73to 8.09 (sampling site No. 3532/0084 at Cunovo/Rajka),
except the above mentionad low value The pH values compared to the year 2014 on most
locationsdecreased. Exceptionswere two sampling sites, No. 38 in the reservoir and No,
1126 in the Asvényi river arm, where the pH values in comparison with the previousyear
slightly increased. The development of pH values at selected sampling sites is shown in
Fig. 2-4.

Specific dectric condudtivity

The specific electric condudtivity of surface water refers to the content of dissolved
sdts of minga origin. It has a seasond character, which is in seepage cands less
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pronounced. Vaues are higher in winter months, lower values occurs during summer. The
development of values at individud localities in the year 2015 was very similar, with a
declining trend from March to May and a some sampling sites until Augus. Maxima
values were recorded in February, minimums from May to Augud, depending on the
sampling site. Since September the conductivity started to increase again. On the sampling
site No. 1141 in the Mosoni Danube at Vének the conductivity varied from 39.7to 87.0
mS.m™ and it was slightly higher than in 2014 (31.4 to 72.5mS.m™). On the other
observed sampling sites it varied in the range from 276 to 565 mS.m™*. Thedissolved slts
content in seepage cands is rather stable over the year. The electric conductivity values
fluctuates in narrow ranges and in the evaluaed year the lowest spread of values (41.8
49.6mS.m™) was typical for water in the left-side seepage cand (sampling site No. 317 at
Hamuliakovo). The condudtivity values in 2015 dlightly increased or were similar as in the
previous year. The Slovak Party again measured higher values of conductivity than the
Hungarian Party. This fact is mog visible a jointly monitored sampling sites (Fig. 2-5).

Susgpendd olids

The sugpendal solids content is closaly related to the flow rate. It increases at
flooddischarge waves and higher values are characteristic mainly for the summer period.
The year 2015 was low water bearing, the discharge waves were lower than in 2014 and
mogly of short duration. The highest discharge wave atypicaly occurred in Januay
(culmination on Januay 11, 2015 a 5262 nt.s*) and the second, slightly lower, in late
May (culmination on May 24,2015 a 5240 n.s%). How rates arourd 30 nt.s* occurred
in early April, during Juneand at the beginning of December. In summer and autumn flow
rates were low and occasiond increases have not exceeded 2000 n.s*. Accordingly to the
abowve, the highest contents of suspendead solids at individud sampling sites were recorded
in Januay, May or in Jung slight increase of sugpended solids content in the reservoir was
doaumented aso at the beginning of December. The annual maximum of 146 mg.I™ was
recorded in Januay on the sampling site No. 109 in the Danube at Bratislava, and slightly
lower content (108 mg.I™") in June was . The other contents at this sampling site ranged
maximally up to 32 ng.I. The contents on the other locationsin the main riverbed and in
the Danube old riverbed varied in the range from <2 to 60.6mg.I". Similar range was
characteristic also for the Helenariver arm (2 - 54 mg.I™), while the contents in the Szigeti
and Asvényi river arms were lower, maximally up to 34 mg.I™. In the Mosoni Danube at
Cunovo/Rajka (sampling site No. 35290082) in Januay was measured higher content of
suspended solids (75 ng.I™ by the Slovak party or 63 mg.I™ by the Hungarian Party). The
other contents fluctuated maximally up to 34 ng.I™, similarly as at Vének (sampling site
No. 1141). Contents in the upper pat of thereservoir (<2 - 970 mg.I™") were higher than in
thelower pat (<2 - 386 mg.I"). Thelowest contents of suspended solids are typical for the
water-in seepage cands, whee in the evaluaed year varied from <2 to 13 ng.l™
Compared with the previousyear, the content of sugpended solidsin 2015 was lower, and
in the lower pat of the reservoir and in the seepage cands similar. Exceptions were the
sampling sites in the upper part of thereservoir (No. 307 and 308) and in thetail-race cand
(No. 330), where higher contents than in 2014 were recorded. The content of suspended
solids measured downdream of reservoir (sampling site No. 1122306 at Medved'ov)
during discharge waves was lower than in the Danube at Bratislava, what reflects the
settling effect of the reservoir. The sugpendad solids content at selected sampling sites is
shown in Fg. 2-6.
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Iron

The amount of sugpendad solids influences the iron content in the surface water,
therefore higher iron content occurs in samples taken during higher flow rates. The iron
content on the sampling site No. 109 at Bratislava, where it is usudly the highest, was not
determined in 2015. The iron content in the evaluaed year the Slovak Party did not
observed even on the common sampling sites at Medved’ov, in the Mosoni Danube and in
the seepage cand at Cunovo/Rajka. The highest iron concentrations 0.96mg.I* was
recorded on the sampling site No. 1141 in the Mosoni Danube a Vének in early
November. Maxima on the other sampling sites occurred in may, Juneor in December, on
thesampling site No. 308 in thereservoir it wasin April. Besides the highest concentration
(0.96mg.I™) theiron content varied in the range <0.01to 0.88mg.I™. Lower contents (up
to 0.38mg.|™) were recorded on sampling sites in the Danube at Medved'ov (No. 2306), in
the Mosoni Danube a Rajka (No. 0082), in the left-sideriver branch system at Dobrohost
(No. 3376) and in the lower part of thereservoir (No. 309, 311). Similarly asin the case of
sugpendel solids, theiron contents in the upper part of the reservoir were higher than in the
lower pat and varied from 0.04 to 0.65mg.I". The lowest iron concentrations are
characteristic for the seepage water. In the evaluaed year the iron content in the left-side
seepage cand at Hamuliakovo (sampling site No. 317) varied in the range from <0.01to
0.18mg.I"%, in theright-side seepage cand at Rajka (No. 0084) two higher value occurred:
0.36mg.I" in Augus and 0.58mg.I™ in December. Overall, theiron contents on monitored
sampling sites, compared with the previous year, were similar or higher, only in the
Mosoni Danube lower highs were recorded.

Manganese

The manganese content in the evaluated year was low. Like the iron, manganese was
not monitored by the Slovak paty on sampling sites in the Danube at Bratislava and
Medved'ov, and in the Mosoni Danube and in the right-side seepage cand at Cunovo.
Maximum (0.15mg.l™") was recorded in August in the left-side seepage cand at
Hamuliakovo (sampling site No. 317). The other concentrations at this location varied in
the range from 0.03 to 0.09mg.I™". Sporadic higher concentrations occurred aso in the
Danube old riverbed a Rajka (0.10mg.I™") and in the Danube at Komérno (0.08mg.I™).
The other concentrationsin the main riverbed and in the river branch system were low,
varied from 0.01to 0.03mg.I™%, in the Danuke old riverbed, in the reservoir and in the tail-
race cand they fluctuated up to 0.06 mg.I™:. On the sampling site in the Mosoni Danube at
Rajka (No. 0082 the manganese concentrations were lower (only one measured value at
thelevel of determination limit 0.02mg.I™) than on the sampling site at Vének (No. 1141),
where they varied from <0.02to 0.08 mg.I™:. The manganese contents were mostly lower in
compaison with the previousyear, only at sampling site in thereservoir they were sightly
higher, and more significant increase was doamented in the left-side seepage cand at
Hamuliakovo.

2.3. Cationsand Anions

The quantitative ratio of ionic compostion of the surface water in the year 2015
showed high stability, jug as in previousyears. The seasond fluctuaion of individud ion
contents followed the changes of condudtivity. Changes of dissolved solids content are
related to the flow rate fluctuaion in the Danube. Compared to the longterm
measurements the values of basic cationsand anions have not changed. The development
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of cations and anions concentrations at paticular sampling sites was similar. Higher
content of salts is characteristic for the sampling site in the Mosoni Danube at Vének,
because of its tributaries and deaned wastewater from Gyor. Theaverage vaues of sodium,
potassium, chlorides and sulphaes at Vének exceeded the average values registered at the
other sampling sites. The mod stable ionic compostion is characteristic for seepage water.
In comparison to the year 2014 inarease of sodium and calcium conaentrations was
recorded in the evaluaed year, while the content of magnesium have not changed. From
among anions only the chloride content has increased. Sulphaes and bicarboretes in the
evaluated year fluctuaed in similar ranges as in 2014, sight increase of sulphaes have
been recorded only in the right-side river branch system. Specia development of cations
and anions was observed at the sampling site in the Mosoni Danube at Vének. Contents
were highe than in the previous year, only the content of sulphaes was similar. The
highest concentrations were registered in February, wha correlates with the highest
conductivity vauerecorded & this sampling Site..

2.4. Nutrients

Ammonium ion

At sampling sites on the right bank of the Danube old riverbed and in the right-side
river branch system (sampling sites observed by the Hungarian Party) the ammonium ion
contents decreased in the evaluaed year. On the other sampling sites increase of
ammonium concentrations was doaumented. In the Mosoni Danube at Vének (sampling
site No. 1141) the development of ammonium ion content was specific, values have not
achieved such high maxima as in the year 2014 (0.31and 0.21mg.I™), but over the year
several higher values were recorded, but which did not exceeded 0.16mg.I™*. The highest
concentration of 0.18mg.I™ in the evaluated year was recorded at the common sampling
site No. 12030001 in the Danube old riverbed at Rajka, the other concentrations at this
sampling site varied in the range from 0,03mg.I™ to 0,20mg.I™. The lowest values were
recorded at sampling sites on the right bank of the Danube old riverbed and in the right-
side river branch system, they varied from 0.02to 0.07mg.I™. n the other sampling sites
concentrationsranged up to 0.14mg.I. Low values occurred mainly in the spring months
(March-May). The maximal values at individud sampling sites occurred at the beginning
of the year, in summer months (July-Augug) or at the end of the year, depending on the
sampling site. The values over the year were mogly volatile (higher values were aternaed
with low vaues).

Nitrates

In the case of nitrates seasond fluctuation of measured values is characteristic, which
is less remarkable in seepage cands. Seasond fluctuaion is related to the growing season
and the consumption of nutrients in the water. In the growing period the nutrient content
usudly falls to a hdf of the winter amourt. The highest concentrations of nitrates in the
evaluaed year were recorded in Januay or in February. Subsquently the concentrations
untl May gradudly declined. At theend d May it cooled dowvn and dueto precipitationsin
the German and Audrian catchment area significant discharge wave occurred, wha caused
an increase of nitrates content in samples taken at the beginning of June Another increase
of nitrate content was repeated during cooling down at the end of June (Fig. 2-7). The
lowest concentrations were recorded in July and Augud, from September they started to
rise again and in December ranged between 8-10 mg.I™. Except the seepage cands the
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course of nitrates at individud sampling sites was similar and their concentrations varied
from <4.0 to 14.3mg.I"". The lowest nitrates content was characteristic for the seepage
water, where the seasondity is not as pronaunced. The content of nitrates in seepage cands
varied from 2.9 to 9.0mg.I"Y. Compared to the previous year, it can be conduded that
nitrates conaentrationsin the evaluated year slightly increased and only at the sampling site
in the Mosoni Danube a Vének achieved lower vaues than in the previousyear.

Nitrites

In general, highe contents of nitrites occurred in colder months (Januay, February
and December) and during discharge waves or after cooling down (in May, June and
Augug). In the Danube old riverbed at Duniliti upgream of the submerged weir
(sampling site No. 0043 on the right bank and No. 4016 on the left bank) aso in July.
Overall the content of nitrites varied from 0.1 to 0.106 mg.I"". The highest value was
recorded on the sampling site No. 4016 upgream of the submerged weir in February and an
the sampling site No. 1141 in the Mosoni Danube at Vének in May. In the Danube main
riverbed and in the Mosoni Danube at Cunovo/Rajka the content of nitrites fluctuated
maximally up to 0.084 mg.I* and in the right-side river branch system up to 0.078 mg.I™.
The highest nitrites contents over the year were doaumented on the sampling site in the
Mosoni Danube at Vének (0.043 to 0.106 mg.I™") and the lowest on the common sampling
site in the right-side seepage cand at Cunovo/Rajka (0.016 to 0.0& mg.I™). The content of
nitrites in the evaluaed year was higher or similar as in the year 2014, depending on the
sampling site.

Total nitrogen

The total nitrogen bdongs to water qudity parameters with significant seasond
fluctuation. Changes of total nitrogen in the water follow the seasond changes of nitrates.
The highest contents in the evauaed year were achieved in colder periods (early in
February, or in seepage cands in March), the lowest conaentrations occurred during
summer months (in July and August). Since Augud the contents of total nitrogen gradudly
increased and in December they varied between 2-3 mg.I™, in the seepage cand's between
1-2 mg.I"t. The highest concentrationsin the year 2015 were recorded in February in the
river branch system, when total nitrogen content of 5.67 mg.I™" was measured in the Helena
river arm and slightly lower value of 4.47mg.I™ in the Szigeti river arm (Fig. 2-8). The
other concentrationsin theriver branch system varied in therange 1.18to 3.60mg.I™. The
concentrationsin the Danube old riverbed on theleft bank varied in anarrower range (1.15
to 3.09mg.I™) than on the right bank (1.29to 4.30mg.I™"). Higher concentrationsin the
Danube old riverbed on theright bank and in the Helenariver arm occurred aso at theend
of May and late August with amaximum of 2.90mg.I"* (Fig. 2-8). The tota nitrogen
content in the main riverbed and in the reservoir varied from <1 to 3.48mg.l", in the
Mosoni Danube up to 3.95mg.I"". The seasond fluctuaion in the seepage cands is less
remarkable and regarding the origin of water thetotal nitrogen content is lower. In theleft-
side seepage cand (sampling site No. 317 at Hamuliakovo) the total nitrogen in the
evaluaed year flucuaed in a narow range from <1.0 to 1.98mg.I™. In the right-side
seepage cand at Cunovo/Rajka (common sampling site No. 3531/0084) the differences in
values determined by the Slovak and Hungarian Parties were lower than in 2014. Thetotal
nitrogen content fluctuated here from 0.83to 2.27 mg.I™, with onehigher conaentration of
3.70mg.I"! measured by the Slovak Party in March, the Hungarian Party in that time
measured only 2.27mg.I". Similarly as in the case of nitrates the tota nitrogen contents
have increased, except the sampling site in the Mosoni Danube at Vének, where in
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compaison with the previous year they have decreased and were similar as on the other
sampling stes (Fig. 2-8).

Phogphdes

Higher concentrations of phosphaes are characteristic for colder months and during
high flow rates. Low values are typical for the vegetation period, when intensve growth of
algae going on. The main wave of phytoplankton development in the evaluated year was
doaumented in the spring months and low contents of phasphaes were recorded from late
Februay to May. In conrection with the milder summer wave of phytoplankton
development the content of phosphaes on some sampling sites in the Danube old riverbed,
in thetail-race cand andin thelower pat of the reservoir decreased also in July (Fig. 2-9).
The highest contents of phasphaes at particular sampling sites occurred mogly in Januay
or December samples. Exceptions were the sampling sites in the Danube old riverbed at
Rajka (No. 12030001) and in the Danube at Medved’'ov (1122306), where the maxima
were achieved in May, in the Mosoni Danube at Vének (No. 1141) early in Jung andin the
Danube at Bratisiava (No. 109) the highest conaentration (0.55 mg.I™) was recorded in
Augug, wha represents the maximum for the year 2015. The Slovak Party on common
sampling sites measured also rather high concentrations which however were not
confirmed by the Hungarian measurements (in the Danube 0.368 mg.I™, in the Danuke old
riverbed at Rajka 0.368 and 0.3% mg.I, in the Mosoni Danube a Cunovo/Rajka 0.430
mg.I%, and in the right-side seepage cand at Cunovo/Rajka 0.307 mg.I™,) The Hungarian
Party in the same timing measured much lower values, maximaly 0.23 mg.I* in the
Danube at Medved’ov. After excluding these concentrations the phosphaes content in the
evaluaed year ranged from <0.030 to 0.270 mg.I™. In theriver branch system, in the tail-
race cand and in the reservoir they fluctuated maximally up to 0.170 mg.I* and in the
seepage cands up to 0.153 mg.It. Compared with the previous year the contents of
phaosphaes were lower or similar, with higher maxima recorded by the Slovak Party in the
Danube at Bratislava and on the common sampling sites. However, these values were not
confirmed by the measurements of the Hungarian Party.

Total phosphaus

Changes of the total phaspharus content in time only partially follow the quantitative
changes of phosphaes. Theinarease of its conaentration in surface water is often caused by
phasphaus bound to suspendel solids Therefore higher concentrations can occur in
conrection with discharge waves. Such concentrationsin the evaluated year occurred at
some sampling sites in Januay, at the end of May or Jung and early in December. Overall
thetotal phaspharus content varied in therange from 0.02to 0.19mg.|™. On sampling sites
in the Danube at Bratisava (No. 109) and a Medvedov (No.112), where the total
phospharus content is usudly the highest, the Slovek Party observed this parameter only at
the beginning of the year (in Januay 0.17mg.I™ was measured on both locations. The
Hunggarian Party at Medved'ov in Januay measured 0.15mg.I™, the other concentrations
were lower, maximally up to 0.08mg.I"". The highest concentration in 2015 (0.19mg.I™)
was recorded on three sampling sites: in the Mosoni Danube at Rajka (No. 0082), in the
river branch system (No. 1112) and in the upper pat of the reservoir (No. 38). On
sampling site No. 1141 in the Mosoni Danube at Vének, specific development of this
parameter is characteristic, and usudly achieves the highest values. In 2015 thevalues over
the year were dlightly higher than on the other locations but they have not exceeded
0.17mg.I™". Different course of concentrationswas recorded on the sampling site No: 308
in the upper pat of the reservoir, where three higher concentrations were registered in
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April and May, with the maximum of 0.19mg.|I"* (Fig. 2-10). The lowest contents in the
evaluated year were recorded in the right-side seepage cand at Raka (sampling site
No. 0084), where the total phaspharus fluctuaed in the range from 0.02 to 0.06 mg.I™.
Compaed with the year 2014 the tota phospharus contents were lower or similar. The
time course of total phospharus concentrationsin the year 2015 at selected sampling sites
isshown in FHg. 2-10.

2.5. Oxygen regime parameters

Dissolved oxygen

The dissolved oxygen content in the surface water is, besides the decay processes of
organic pollution, affected by hydro-meteorological condtionsand by assimilation activity
of phytoplankton. The dissolved oxygen content propationdly decreases with increasing
water temperature. Lower values in the year 2015 were recorded from Juneto September,
depending on the sampling site location and the lowest oxygen concentrations occurred
mainly in July and Augud. The highest conaentrations were recorded mosly in March.
Time series data of dissolved oxygen on sampling sites in the Danube main riverbed andin
the Mosoni Danube were, unlike the other locations relatively bdanced. Except the right-
side seepage cand the dissolved oxygen concentrationshave not decreased beow 7 mg.1™,
which isthelimit for thel. quality class according to the Table 2-2, and the oxygen content
fluctuated in the range from 7.2 to 14.5mg.I™. In conrection with the decrease of water
temperature during the discharge waves in May and June increased values were recorded
at some sampling sites in the Danube old riverbed and in the reservoir. On the sampling
site No. 308 in the upper pat of the reservoir such values also occurred in the hottest
peiod of the year, in July and Augud, and were probably related to overgrowth of
macrophytes in this shdlowest pat of the reservoir (Fig. 2-11). Also the highest dissolved
oxygen concentration in the evaluated year, 14.5mg.|I™, was recorded at this sampling site.
The same value was measured by the Hungarian Party in Januay at common sampling site
in the Mosoni Danube at Cunovo/Rajka (No. 35290082), but the Slovak Party at the same
time recorded lower value of 13.7mg.I™%. In the left-side seepage cand at Hamuliakovo
(sampling site No. 317) the dissolved oxygen concentrations in the evauaed year
fluctuated in afairly widerange, from 7.9to 13.6mg.I™. In the narrowest range the oxygen
content varied at the sampling site No. 0042 on the right side of the Danuke old riverbed
downstream of the submerged weir at Dunailiti (10.3to 13.4mg.l™). In the right-side
seepage cand on the common sampling site No. 35631/0084 at Cunovo/Rajka the oxygen
condtions compared to 2014 dlightly deteriorated, but the oxygen concentrations did not
reach such low values asin the year 2013. TheSovak Party has recorded vadues lower than
7 mg.I* in four occasions (from July to Octobe), with the minimum of 5.6 mg.I". The
Hungarialn Party in the same daes has measured slightly higher values, with a minimum of
6.3mg.I".

Genedly it can be stated, that the oxygen condtionsin the year 2015 were mosly
good only in theright-side seepage cand they slightly deteriorated in comparison with the
previousyear. The dissolved oxygen content on observed sampling sites varied modly in
wider ranges and achieved higher values. Exceptionswere the sampling sites on the right
bank of the Danube old riverbed and in the right-side river branch system, where contents
compared to theyear 2014 dightly decreased.
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CODM and BOD§

CODyn and BODs5 parameters are used for expression of organic contaminaion of
water, they indicate the chemically and biologically degradable organic matter content.
Higher values of CODy, and BODs usudly occur in periodswith higher flow rates in the
Danube, when the water contains higher amourt of natural organic matter. In the Mosoni
Danubke and in the right-side seepage cand the Slovak Party in 2015 did not observed the
CODw, paameter.

In the evaluated year 2015 have not occurred such a high values as in the previous
year. The CODy,, values varied in therange from <0.8to 6.3mg.I™. The highest valuewas
recorded in Januay on the sampling site No. 0084 in the Mosoni Danube at Raka, and it
was probably related to the discharge wave. Except this value the CODy, at this sampling
site varied up to 3.8 mg.I™. In the Danube main riverbed and in the Danube old riverbed it
was maximally up to 4.4 mg.I. Onehigher value (5.8 mg.I™) occurred also in the reservoir
in April at sampling site No. 308, the others fluctuated in therange from <0.8to 4.2mg.|™.
The highest values over the year were characteristic for thelocation in the Mosoni Danulbe
at Vének, where the CODy, ranged from 2.8 to 5.9mg.I™. The poarest water in terms of
organic contamination was the water in seepage cands, where the CODy,, vaues fluctuated
in a narrow range, from 0.9to 2.2mg.I™* (sampling sites No. 317 and 00&4). In general it
can be conduded tha the contamination by organic matter expressed by CODy,, compared
to the previousyear, has decreased.

In the case of BODs water qudity paameter, the biggest differences in values
measured by the Hungarian and the Slovak Parties are characteristic in longterm, what is
mog visible at common sampling sites (Fig. 2-12). Higher values are determined by the
Hungarian Party. In 2015 the BODs values deermined by the Hungarian Party fluctuaed
from <0.82to 8.0mg.I"* (maximum on the sampling site No. 0084 in the Mosoni Danube
at Rajka), while Slovak values ranged from 0.4 to 3.1 mg.I"! (maximum on the sampling
site No. 109 in the Danukbe at Bratislava). High values of BODs were registered mainly in
Januay, February, March and November at sampling site on the right side of the Danube
old riverbed with a maximum of 6.8mg.I"}, in the right-side river branch system with a
maximum of 7.8mg.I™, and in the Mosoni Danuke at Cunovo/Rajka with a maximum of
8.0mg.I™". In the Mosoni Danube at Vének the BODs fluctuaed in a narrower range (from
1.3t0 5.3mg.I™") than in the year 2014 (from 1.3to 6.7 mg.|™). High values occurred also
in the right-side seepage cand a the common sampling site No. 331/00& at
Cunovo/Rajka (up to 7.5mg.I™), but the maximum recorded by the Slovek Party was only
1.8mg.I"" (Fig. 2-12). The lowest values, similarlly as in the case of CODyn, were
characteristic for the left-side seepage cand at Hamuliakovo (sampling site No. 317),
where they fluctuaed in therange from 0.8to 1.2mg.I™. In comparison with the year 2014
the contaminaion by organic subgances expressed by BODs indicator slightly decreased,
with the exception of values measured by the Hungarian Party a the common sampling site
in the Mosoni Danube at Cunovo/Rajka, which were higher than in 2014. The Slovak Party
however, recorded dmilar vdues as in the previousyear.

2.6. Heavy metals

From among heavy metals the joint monitoring indudes observation of zinc, mercury,
arsenic, copper, chromium, cadmium, nickel and lead contents. In 2015 the Slovak Party
did not observed heavy metals at sampling site: No. 3376 in the left-side river branch
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system at Dobrohdst, on sampling site No. 3529in the Mosoni Danube at Cunovo and on
sampling site No. 331 in the right-side seepage cand at Cunovo. Generally, the contents
of heavy metals in the evaluaed year were low. In the case of cadmium and chromium all
conaentrations in the evaluated year were bdow the deection limits, in the case of
mercury, lead, asenic and a2nc mog of vaues were bdow the detection limits.

The highest zinc content of 20 pg.I™ was recorded on the sampling site No. 109in the
Danube at Bratislava. Except this onevalueall other were lower than 20 pg.I™, wha is the
detection limit in case of andyses carried out by VUVH. In the case of Hungarian daa all
values were lower than 10 pg.I™. At sampling sites monitored by the organization SVP-BA
were lot of values lower than the detection value thus lower than 1 pg.I™. Measured
coneentrationsranged from 1.9to 158 pg.I™, amilarly asin the year 2014 (1.1-14.2 pg.™).

In the case of mercury only at two sampling sites in the Danube three values higher
than the detection limit were determined by the Slovak Party (at Bratislava 0.03L pg.I™* and
0.045 pg.I*, and at Medved'ov 0.025 pg.I™). At the common sampling site No. 112/2306 at
Medved'ov, the Hungarian Party, however, at the same time has determined aconaentration
lower than the detection limit, <0.02ug.I™. The other values of mercury were lower than
<0.02pg.I* or lower than 0.05ug.l™, wha are the limits of deermination for the
Hungarian and Sovak dda.

Arsenic concentrationsranged beow 5.0 ug.I™, wha is the detection limit valuein the
case of andyses carried out by SVP-BA. At sampling sites obsrved by VUVH or
Hungarian Party the arsenic concentrationsfluctuated in the range from <0.9to 1.9ug.I™.
Measured vdues occurred only a sx of sampling sites, with afrequency 1-2 times.

All concentrations of chromium fluctuated bdow 2 pg.I™* or 0.5ug.l?, for andysis
carried out by the Slovek Party (in the case of VUVH, the determinaion limit has been
reduced to thelevel of deerminaion limit of SVP-BA, what is0.5 ug.l'l, in September) or
bdow 1.7 pg.I™ in case of Hungarian daa

Similarly as in the case of chromium, al cadmium conaentrations were lower than
0.10pg.I™ or 0.08pg.I* at sampling sites observed by the Slovak Party (in the case of
VUVH, the detlerminaion limit has been reduced to the level of determinaion limit of
SVP-BA, wha is 0.5pug.I"%, in Octobe), and lower than 0.1 ug.I™ in the case of Hungarian
sampling Sites.

Thelead contents in the evaluated year has varied in the range from <0.7to 1.9 pg.I™.
At eight sampling sites the concentration above the detection limit was recorded onae, and
on the sampling site in the Danube at Bratislava it was twice. The other contents were
bdow the determinaion limit, thus lower than 1 pg.l™, in the case of Slovek daa and
bdow 0.7 ug.I™ in the case of Hunggrian daa.

The highest frequency of concentrationsabove the detection limit is characteristic for
copper. Except two highe values, the copper concentrations in the evaluaed year has
ranged from <0.5to0 4.7 pg.I"™. Higher copper content of 8.5 ug.I™t was recorded in August
in the Szigeti river arm (sampling site No. 1114) and the highest content of 12.2ug.I™" in
2015 was measured in February on the sampling site in the Mosoni Danube a Raka
(No. 0082).

The content of nickel in the surface water in the year 2015 was dlightly lower than in
the previousyear. It varied in the range from <0.7 to 4.5ug.I™ (in 2014 up to 8.1 pg.l™).
Mog of the values were bdow the detection limit. Maximum was measured in December
on the sampling site No. 109 in the Danube a Rajka.
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In summary it can be conduded tha heavy metal concentrations which were
determined from filtered samples, were low during the evaluated year. Two highe
concentrations occurred in the case of copper. A large pat of the measured values was
bdow the deection limits of applied andytical methods. Low concentrations were
characteristic mainly for chromium and cadmium. The highest frequency of concentrations
abowve the detection limit was characteristic for copper. Compared to the previousyear, the
conaentrationsof observed heavy metals were similar or lower, and no significantly higher
conaentrationsocacurred, as it wasin 2014 in the case of zinc, lead and especially copper.

The deection limits of paticular heavy metals often correspord to the Il., IIl. or
IV. dass of surface water qudity according to the Table 2-2. The detection limits differ
depending on thelaboratory. The evaluaion of heavy metals according to the agreed limits
(Table 2-2) a selected sampling Sites is given in Table 2-8.

Based on the comparison of heavy metal concentrationswith the limits pursuant to the
Directive of the European Parliament and of the Courcil No. 208105EC on
environmental qudity standads, and limits according to the naiond standads (Hungarian
standad MSZ No. 12749 ,The qudity of surface water, qudity characteristics and
evaluaion” and ,, Regulation of the Government of the Slovak Repuldic No. 2692010 Z.z.,
laying down the requirements for achieving good water status’) it can be stated, tha in the
year 2015 concentrations of heavy metals were in compliance with environmental qudity
standads

2.7. Chlorophyll-a

Chlorophyll-a content refers to the amourt of phytoplankton and provides information
abou the eutrophic status of water. The amount of chlorophyll-a is affected by the flow
rate and temperature condtions of the evauaed year and by the fluctuaion of nutrients
content in the surface water. Its development in the evaluaed year was similar as in the
year 2014, but the values were significantly lower. While in 2014 the chlorophyll-a content
fluctuated from 0.5t0 63.4mg.m™, in the year 2015 it was mostly from 0.8t0 25.7 mg.m’™.
The exception was the sampling site No. 308 in the upper pat of the reservoir, where two
high values were recorded: 81.2mg.m™ in April, and 58.3mg.m™ in May. These relatively
high values seem to be related to the presence of cyanobacteria Oscillatoria limosa, which
had dominant pogtion in the spring phytoplankton at this sampling site. Higher contents of
chlorophyll-a on the monitoring sites occurred in the spring months, when the main
development of phytoplankton was doaumented. The highest values were recorded in
April. The abundance of phytoplankton in late May, or early Junedeclined on al locations
and subsequently declined the contents of chlorophyll-a to low values. Since June the
contents of chlorophyll-a at mog of sampling sites were low untl the end of theyear. The
exceptions were the sampling sites on the right-side of the Danube old riverbed, in the
Helenariver arm and in the lower part of the reservoir (No. 309), where the chlorophyll-a
values have increased due to a modaate summer wave of phytoplankton development,
with amaximum of 17.8mg.m® on the sampling site No. 0002in the Danube old riverbed
at Dunaemete. The lowest values in the year 2015 occurred in late Juneand at the end of
the vegetation period in Octobe. The content of chlorophyll-a in the seepage cands was
low ove the year, withou magjor fluctuaions and has varied in the range from 0.8 to
5.6mg.m>. In generd it can be stated, that the content of chlorophyll-a in the evaluaed
year was significantly lower than in the year 2014. The development of chlorophyll-a at
selected sampling sites is shown in Fg. 2-13.
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2.8. Other biological indicators

Evduaion of biological qudity indicators in 2015 at jointly monitored sampling sites
and on sampling sites monitored only by the Hungarian Party was carried ou in accordance
with the methodology agreed in the frame of the Transbounday Water Commission. On
sampling sites monitored only by the Slovak Party evaluaion used in the previousperiod
was gpplied.

2.8.1.Biological indicators and evaluation of ecological status of surface water at

jointly monitored sampling sites

Biologica indicators in the year 2015 at jointly monitored sampling sites were
evaluaed within the ecologica status of surface water and in accordance with the
methodblogy agreed in the frame of the Trandbounday Water Commission (in
"Assessment of water qudity status of Slovak-Hungarian bounday flows in the year
2015, May 2016 and the Hungarian Nationd Annual Report in 2015). The overal
ecologica status of surface water is determined by biological qudity elements, together
with supporting hydromorphdogical, physico-chemical and chemica elements. The
evaluation of ecological statusin the year 2015 was focused on sampling sites, not water
bodes. Hydromorphdogy was not apat of the joint monitoring, therefore it was not
indudd in the evaluaion. The ecological status was assessed at all sampling sites on the
Slovek territory, despite the fact tha some sampling sites are situated in water bodes
designaed as heavily modified. The basic prindple of evaluaionisthetype specificity and
the comparison of changes in environment qudity with reference values, which reflect the
environment status withou or with minimal anthropagenic influence. From among the
biologcal qudity elements the benthic invertebrates (macrozookenthog, phytobenthos
phytoplankton and mecrophytes were evaluaed.

Theevauation of monitoring results for paticular biological eements was carried aut
according to the classification schemes, which indude limit values for classification into
the respective qudity classes in the range 1.-V. qudity class, together with corresponding
ecological status I. dass - high, II. - good, lll. - modeate, IV. - poa, V. - bad. Limit vaues
are deermined by metrics (indexes), which reflect the resporse of aqudic organisms to
disturbances (stressors) and also express the species diversity, abundance or the biomass
and sendtive species. Metrics (indexes) were developed bythe Sovak and Hungarian Party
separately at ndiond level. The Slovak Party assesses the macrozoobenthos according to
the multimetric index that adequaely respords to the degree of degradaion of the
environment and is type specific. The phytoplankton is evaluaed according to the
propationd representation of the four groups (Cyanophyta, Chromophyta, Chlorophyta,
Euglenophyta) and according to the abumdance and biomass. The assessment of
phytobenthosis based on three indexes (CEE - the response of diatoms to owerall pollution,
EP-D - detects the eutrophication processes in streams, IBD - biological diatoms index)
and macrophytes on IBMR index - biological index (more details in Government
Regulation No. 2692010 Z.z. as amended by later regulations. Thebasis of the Hungarian
evauaion of phytoplankton is the multimetric index HRPI (Hungarian River
Phytoplankton Index) that characterizes the quantitative and quditative condtions of
phytoplankton. Macrozoobenthosis assessed on the basis of the naiond evaluaion system
HMMI (Hungarian Multimetric Macroinvertebrate Index) developed over the years 2010-
2012. Evduaion of phytobenthosin the case of the Danube is carried out under the IPS
index, or in the case of othe flows under the IPSITI index (combinaion of three
diatomaceous indexes: IPS - Integrated Pollution Index, SID - Saprobic Index, TID -
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Trophic Index). Macrophytes are evaluaed on the basis of reference index (RI), which
except therelative estimation of biomass of species takes into accourt the characteristics of
theindicator (more details in the Hungarian Nationd Annual Report in 2015).

Table 2-3: Evaluation of ecological status for biological quality elements at jointly
monitored sampling sites

macr o- phyto- macr o- phyto-

No. | Sampling site zoobenthos| benthos phytes | plankton

SK |HU | SK | HU | SK [ HU | SK | HU
109 | Danube Bratislava i 1 X I I
0001 | Danubeold riverbed, Rajka X I X I X X I I
112/2306 | Danube Medved’ov X 0 | 1 X X I I
3531/0084 | seepage cand, Cunovo/Rajka X I X | Ml | Il | |
3529/0082 | Mosoni Danube Cunow/Rajka |  x 0 X I I I I I

SK - Slovak results, HU - Hungarian results, x - not evaluated

In the Table 2-3 the evaluaion of ecologcal status according to particular biological
qudity elements is given sepaately for each courtry. The find qudity class of the water
body is determined by the worst value of biological element (the rule of "worst case

approach").

Surface water qudity

- according to macrozoobenthos is classified into I. or Il. quality class, wha
correspondsto high orgood ecological datus,

- according to phytobenthosit was set into therange from 1. to Ill. quality class, wha
correspondsto good and nodeaate ecological status

- according to macrophytes and phytoplankton it bdongs to the I. quality class (high
ecological gatus) or Il. quality class (good ecological status).

Eoological status of individud sampling sites was determined as follows:

Danube at Bratislava - this sampling site according to the Slovak results was classified
into the modeate satus (I11. dass).

Danube at Medved’ov - according to the Slovak and Hungarian results it was classified
into the moderate status (111. dass).

Danube old riverbed at Ragjka - according to the Slovak results this sampling site was
classified into the high status (I. dass), but only on the basis of phytoplankton,
the Hungarian results corresporded to good ecological satus (I1. dass).

Right-side seepage cand at Cunovo/Rajka - according to the results of the Slovek
results was classified into the high status (I. dass) and according to the
Hungarian Party it was classified into the good satus (I1. dass).

Mosoni Danube at Cunovo/Rajka - according to the Slovek and Hungarian results it
was classified into the good satus (11. dass).

To determine the overal ecologcal status also the supporting el ements were induded

in the evaluaion. The Slovak Party, except the biological qudity elements, congdered the
physico-chemical qudity elements and synthetic and non-synthetic subgances relevant for
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Slovakia. The overall ecological status according to the obtained results correspords to
ecological status referred above. The high overal ecologica status was achieved on the
sampling site in the Danube old riverbed at Rajka, the good ecologica statuswas achieved
in the right-side seepage cand at Cunovo/Rajka and in the Mosoni Danube at Rajka, and
the modeate in the Danube at Bratislava and Medved'ov. The level of reliability of the
ecological status assessment was high or medium.

The Hungarian Party, taking into account the physico-chemical qudity elements and
othe specific subgances (heavy metals) determined on the sampling site in the Danube at
Medved'ov and in the Mosoni Danube at Rajka modeate overall ecological status and at
sampling sites in the Danukbe old riverbed and in theright-side seepage cand at Rajka good
oveall ecologica datus.

2.8.2.Biological indicators and evaluation of ecological status of surface water at
sampling sites monitored only by the Hungarian Party

From among the biological qudity elements the Hungarian Party in 2015, except the
jointly monitored sampling sites, observed the macroinvertebrates, phytobenthos and
phytoplankton on another seven sampling sites in the Danukbe old riverbed, in theright-side
river branch system and in the Mosoni Danube. An overview of evaluaion results of
biological qudity elements is presented in Table 2-4. For the classification of biological
qudity elements, limit values correspording to the typological classification No. 23
(Danube, upper Hungarian section) have been used for the Danube and the river branch
system. In the case of the Mosoni Danube, limit values correspording to the typological
classification No. 14 (SV-Me-D-nn) shoud be used. However, the evaluaion of samples
taken in the Mosoni Danube at Vének was carried out according to thetype No. 23, which
better reflects the actud state.

Table 2-4: Evaluation of ecological status for biological quality elements at sampling
siteson the Hungarian territory

macr o- phyto- phyto-

No. |Sampling site zoobenthos | benthos plankton

Danubeold riverbed, Dunékiliti,

e updream of the submerged weir

Danubeold riverbed, Dunékiliti,

0 downgream of the submerged weir

0002 |Danubeold riverbed, Dunaemete Il [l

1112 |river branch system, Helena I I

1114 |river branch system, Szigeti river am I I

1126 |river branch system, Asvanyi river am I I

1141 |Mosoni Danube Vének Il [ [

Based on theresults obtained from the monitoring of biological qudity elements it can
be stated tha according to the phytoplankton high ecological status (I. quality class) was
achieved on six sampling sites, and on the sampling site No. 1141in the Mosoni Danukbe at
Veének goodecologcal status(Il. quality class). On the daes of sampling, when the amount
of chlorophyll-a was lower than the limit value for the I. quality class (<15 pg.I™),
addailed andysis of phytoplankton was not carried out, therefore chlorophyll-a EQR
values were took into accourt at the phytoplankton assessment (more deails in the
Hungarian Nationd Annual Report in 2015).
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According to phytobenthos good ecological status (11. quality class) was achieved on
obsrved sampling sites. Only on the sampling site in the Danube old riverbed at
Dunaemete modeate ecological statuswas deermined (I11. quality class).

Based on macrozoobenthosmodeate ecological status(I11. quality class) was achieved
on two sampling sites, in the Danube old riverbed at Dunaemete and in the Mosoni
Danube at Vének. In the right-side river branch system and in the Danuke old riverbed
updream and downdream of the submerged weir good ecological status (1. quelity class)
was deermined.

Coneaerning the overall ecologcal status, when except the biological qudity elements
aso the supporting elements (physico-chemical qudity elements and othe specific
subgances) are indudal in the evaudion, following results were achieved (Hungarian
Nationd Annual Report in 2015). On five sampling sites (in the Danube old riverbed
upgream and downdream of theweir at Dun&kiliti and at three sampling sites in theright-
sideriver branch system) good overall ecological statuswas determined. On two sampling
sites (in the Danube old riverbed at Dunaemete and in the Mosoni Danube at Vének)
modeate oveall ecological statuswas achieved.

2.8.3.Biological indicators at sampling sites monitored only by the Slovak Party

The monitoring and evauaion of biologica qudity elements was carried out
according to the methodblogy applied in previousyears.

Phytoplankton

In the period between March and Octobe 2015 six phytoplankton samples were taken
in seepage cands and twelve samples on other sampling sites (Table 2-5). Suitable
condtionsfor phytoplankton development occurred dready in March and the main wave of
development in the evaluated year was registered in the spring months. The highest values
of phytoplankton abundance were achieved in March (on one sampling site), in April (on
seven sampling sites) and in May (on two sampling sites). Vaues abowe
10000 individuds.ml™, wha represents the mass development of phytoplankton, were
recorded on two sampling sites in April. On the sampling site No. 38, on the left side of
the upper part of the reservoir at Kainkovo, value of 14894 individuds.ml™ was achieved,
and on the sampling site No. 3529 in the Mosoni Danube at Cunovo vaue of 11176
individuds.ml™ was recorded. The third case, when mass development of phytoplankton
was doaumented, was the value of 12848 individuds.ml™ recorded in May again on the
sampling site No. 308. After cooling down at the end of May the aburdance values in June
significantly declined, at four locations to the annual minimum. The summer, less
significant wave of phytoplankton development was recorded in the warmest time of the
year - in thesecondhdf of July. The abundance values were low, and only at five locations
they exceeded 1000 individuds.ml™. An exception was the sampling site No. 39 in the
lower pat of the reservoir, where the aburdance in July achieved the value of
6208 individuds.ml™, and it represented the annull maximum for this sampling site.
Annual minima onmog sampling sites were recorded in Octobe.

The phytoplankton abundance in the evaluaed year ranged from 10 to 14894
individuds.mi™, while the lowest value was determined onthe sampling site No. 112 in the
Danube at Medved’'ov in Octobea and the highest occurred in the upper part of thereservoir
on the sampling site No. 08 at Kainkovo in April. The limit for mass development of
phytoplankton was exceeded three times (on the sampling site No. 329 in the Mosoni
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Danube a Cunovo in April and in the upper pat of the reservoir on the sampling site
No. 38 in April and May). In the year 2014 the mass development of phytoplankton was
doaumented onsix locations(up o 1800individuds.ml™).

Theannual average of phytoplankton abundance at varioussampling sites ranged from
77t0 2973 individuds.ml™, which are subgantially lower vaues than in the year 2014 (626
to 459% individuds.ml™). At most monitoring sites significant decrease of average annual
abundance occurred. The mog significant decrease was doaumented on the sampling site
No. 39 in the lower pat of the reservoir, where the annual maximum was recorded in
2014. The only exception was the sampling site No. 308 in the upper pat of the reservoir
(annual maximum 2973 individuds.ml™), where slight increase of average aburdance was
registered in compaison with the year 2014. Values of annual average of phytoplankton
abundance in 2015 were far bdow the limit for mass development.

Thelargest portion in the phytoplankton compostion in the evaluated year, except the
seepage cands, had the centric diatoms (Bacillariophyceae - Centrales), the pennae
diatoms were on the second place. In theleft-side seepage cand at Hamuliakovo (sampling
site No. 317) the portion of centric diatoms is low in longterm and in the evaluated year
they were not even recorded. The dominant presence, similarly as in the previousperiod of
monitoring, had the pennde diatoms (Bacillariophyceae - Pennales). However, the portion
of cyanobecteria (Cyanophyceae), and the third largest group were the green agae
(Chlorococcales). In the right side seepage cand a Cunovo (sampling site No.3531)
unwsudly the largest portion in the phytoplankton abundance in the evaluaed year had the
pennae diatoms, then the flagellated green algae (Volvocales), yellow-green algae
(Chrysophyceae) and only the fourth were the centric diatoms. Thar shae in the
composdtion d phytoplankton & this sampling Ste significantly declined.

Table 2-5: Values of saprobic index of biosestonein 2015

No. |Sampling site Min M ax Yearly average Saprobity
2015 2014 level
109 |Danube Bratislava 2.04 2.37 2.17 2.16 | B -mesosaprobity
112 |Danube Medved’'ov 2.01 2.45 2.20 2.15 | B -mesosaprobity
1205 |Danube Koméarno 1.82 2.40 2.16 2.21 | B -mesosaprobity
4016 |Danube submerged weir 1.87 2.37 2.18 2.20 | B -mesosaprobity
4025 |Danube Dobrohog 1.82 2.45 2.16 2.15 | B -mesosaprobity
3739 |Danube Sap 1.73 2.39 2.17 2.15 | B -mesosaprobity
3529 |Mosoni Danube Cunovo 1.90 2.43 2.21 2.15 | B -mesosaprobity
307 |reservoir - Kalinkovo 2.02 2.38 2.23 2.13 | B -mesosaprobity
308 |reservoir - Kalinkovo 2.00 2.36 2.17 2.17 | B -mesosaprobity
309 |reservoir - Samorin 1.89 2.38 2.21 2.17 | B -mesosaprobity
311 |reservoir - Samorin 1.92 2.43 2.21 2.20 | B -mesosaprobity
3530 |tailrace cand, Sap 2.07 2.27 2.16 2.17 | B -mesosaprobity
3376 |river branch system 171 2.34 2.14 2.18 | B -mesosaprobity
3531 |right-side seepage cand 1.75 2.23 1.98 2.17 | B -mesosaprobity
317 |left-side seepage cand 1.49 2.13 1.70 1.86 | B -mesosaprobity

The phytoplankton composgtion significantly determines the saprobic index of
biosestone The saprobic index in 2015 varied from 1.49to 2.45(Table 2-5). It fluctuaed
in the range, which correspords to B-mesosaprobity. Such an environment provides
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suitable living condtionsfor a wide scale of organisms with high species diversity. At the
sampling site No. 317 in the left side seepage cand value of 1.49 was even recorded in
augug, which already represents oligo-saprobity. The average values of saprobic indexes
on mog of observed locations were similar as in the year 2014. Slight deterioration
occurred on the sampling site No. 37 in the upper pert of the reservoir, while more
significant improvement was registered at sampling site in seepage cands (No. 331 and
317). Thelevel of saprobity has not changed.

Concaerning the abundance of phytoplankton, as a key deerminant of saprobic index, it
can be stated tha the hydropower system even in 2015 have not had negative impact on
saprobity level.

M acrozoobkenthos

From an ecological point of view, the monitoring of macroinvertebrates in flowing
water bodes appears to be the mog appropriate method for bioindication. Samples are
relatively easy to access and quickly processable. In 2015 the macroinvertebrate samples
were collected in April, Augug and in Octoba on monitoring sites listed in Table 2-6. In
sectionswith fast flowing water with gravely or rocky botom (sampling sites No. 109 at
Bratislava, No. 112 at Medved’ov in the Danube and No. 4025in the Danuke old riverbed
at Dobrohast) rheophillic and oxybiontic macroinvertebrate species prevail, indicating -
mesosaprobity. At these sampling sites the following species dominaed in 2015:
Dikerogammarus villosus, Corophium curvispinum, Chironomidae g. sp. div.,
Lumbriculidae g. sp. div., Echinogammarus trichiatus, Echinogammarus ischnus,
Cricotopus sp., Corophium robustum, Limnomysis benedeni, at Bratisava aso
Dikerogammarus bispinosus and in the Danube old riverbed at Dobrohast’ Lithoglyphus
naticoides. In sectionswith slow flowing water stagnophillic and oligooxybiontic species
appear, which withgand slight pollution. On these sectionssandy or muddy botom occurs
— sampling sites in the Danukbe old riverbed No. 4016 updream of the submerged weir and
No. 3739 at Sap, whee representatives of the families Lumbriculidae g. sp. div.,,
Lumbricidae g. sp. div. and Chironomidae g. sp. div. dominaed in the evaluaed year,
furthermore species such as Lithoglyphus naticoides, Potamopyrgus antipodarum, Valvata
piscinalis and Dikerogammarus villosus occurred. In the Mosoni Danube greater diversity
of domnant species has been recorded, in addition to the above mentioned also species
Radix peregra, Physella acuta, Gyraulus albus and Theodoxus fluviatilis were dominant at
this location.

In the reservoir there are places with different flow velodties. Depending on the flow
velodty there are different types of bottom subdrates. Sandy and gravely subdrate
(sampling sites No. 37 and 308) at places with slow flow velodty gradudly changes into
muddy subdrate (sampling sites No. 309 and 311). Dominant macrozoobkenthos species in
2015 on muddy subdrate were Lumbriculidae g.sp. div., Lithoglyphus naticoides,
Chironomidus plumosus, Corbicula fluminea and at the sampling site No. 39 in the
summer also Fredericella sultana dominaed. On mogly gravely and sandy subdrate
(sampling sites No. 37 and 308 Hypania invalida, Corophium curvispinum,
Lumbriculidae g. sp. div.,, Lithoglyphus naticoides, Lumbricidae g.sp.div. and
representatives of Chironomidae g. sp. div. dominaed. On the sampling site No. 38 the
greatest diversity of domnant species was observed. In addition to the above, domnant
presence had hee also Limnomysis benedeni, Dikerogammarus villosus, Corbicula
fluminea, Obesogammarus obesus and Valvata piscinalis. In the river branch system
representatives of Lumbriculidae g. sp.div.,, Lumbricidae g.sp.div., Chironomidae




Joint Annual Report on Environment Monitoring in 2015 36

g. p. div. domnaed in the evaluated year, togethe with species Valvata piscinalis,
Dikerogammarus villosus, Physella acuta and Radix peregra.

Based on the determined species the saprobic indexes of macrozoobenthos were
calculated, which varied in the range from 1.83to 2.59 The average values of saprobic
index ranged from 2.00to 2.38 thusin the range with a degree of saprobity at thelevel of
-mesosaprobity (Table 2-6). On mog of sampling sites improvement of the average value
of saprobic index occurred in 2015 in compaison with the previous year. Significant
improvement has been recorded on the sampling site in the Danukbe old riverbed at Sap
(No. 3739 and in thelower pat of thereservoir at Samorin (No. 309). Deterioration of the
average value of saprobic index of macrozoobenthos has been doaumented only on three
locations dlight deterioration on the sampling site in the Danube at Bratislava (No. 109)
and a Medvedov (No. 112) and the mog significant deterioration occurred on the
sampling site in the upper pat of the reservoir at Kalinkovo (No. 38) - Table 2-6. The
highest average value of saprobic index of 2.38was recorded on the sampling site No. 311
in the lower pat of the reservoir. At this sampling site a saprobic index value
correspording aready to a-mesosaprobity (2.59 was recorded in spring. It was the only
case, adl other values fluctuaed bdow the value of 2.50 In 2014 values above 2.50
occurred on the sampling sites (No. 309 - once and No.311 - two times), and on the
sampling site No. 311 even the average value of saprobic index of macrozoobenthos
corresponded to a-mesosaprobity (2.55).

Table 2-6: Values of saprobic index of macrozoobenthosin 2015

. . Y early average :
No. |Sampling site IV. | VIII. | X. 015 | 2014 Sapr obity
109 |Danube Bratislava, left 246 | 203 | 208 | 219 2.15 | B -mesosaprobity
109 [Danube Bratislava, right 230 | 204 | 215 | 216 2.17 | B -mesosaprobity
112 |Danube Medvedov, left 247 | 225 | 216 | 229 | 221 | p-mesosaprobity
4016 |Danube botom weir 221 | 209 | 196 | 209 2.11 | B -mesosaprobity
4025 |Danube Dobroho¥ 224 | 217 | 199 | 213 2.23 | B -mesosaprobity
3739 |Danube Sap, left 211 | 196 | 215 | 207 2.37 | B -mesosaprobity
3528 |Mosoni Danubg Cunowo 213 | 194 | 194 | 2.00 2.05 | B -mesosaprobity
3376 |river branch system 214 | 183 | 202 | 2.00 2.04 | B -mesosaprobity
307 |reservoir, Kalinkovo 219 | 214 | 235 | 223 241 | B -mesosaprobity
308 [reservoir, Kalinkovo, left 230 | 211 | 219 | 2.20 2.09 | B -mesosaprobity
309 |reservoir, Samorin, right 208 | 212 | 213 | 211 241 | B -mesosaprobity
311 |reservoir, Samorin, left 259 | 228 | 227 | 238 | 255 | B-mesosaprobity

Note: left - left bank; right - right bank

Othe aspects of the development of macrozoobenthos communities are evaluaed in
Pat 7 — Biologcal monitoring, where more deailed evaluaion for cladocerans
(Cladocera), copgrods (Copepoda), molluscs (Mollusca), dragonflies (Odonata), mayflies
(Ephemeroptera) and caddisflies (Trichoptera) can befourd.

Phytobenthos

Phytobenthos represents communities of agae and heerotrophic microorganisms
attached on submerged subdratesin all aguatic ecosystems. Indicates short-term changes in
the water qudity. The saprobic index of phytobenthos correlates with the through-flowing
water qudity, especially with organic pollution. The saprobic index of phytobenthosin the
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evaluaed year was monitored in the Danube (sampling sites No. 109 at Bratislava, left and
right bank, No. 112 at Medvedov), in the Mosoni Danube at Cunovo (No. 3529 andin the
river branch system a Dobrohcst® (No. 376). At monitoring sites mainly algal
phytobenthoscomporent, especialy benthic diatoms have been dudied.

The vdue of saprobic index of phytobenthosat monitored sampling sites ranged from
1.69 to 2.18 The average values varied from 1.81 to 2.04 Compaed to 2014 dight
deterioration of the annual average occurred at all sampling sites. The mog significant
deterioration was doaumented at Medved’ov, where the annual average increased from 1.74
to 1.88 (Table2-7). The average values of saprobic indexes varied within the -
mesosaprobity onall monitored sampling sites.

In terms of species diversity, thedominant pat of phytobenthosin the evaluaed year
was formed by pennae and centric diatoms (Bacillariophyceae - Pennales, Centrales) - 39
taxa. Othe groups were represented by fewer number of taxa. The dominant species at
monitored sites were Melosira varians, Diatoma vulgaris, Navicula avenacea, Navicula
tripunctata. from the group of diatoms (Bacillariophyceae), Phormidium autumnale from
blue-green algae (Cyanophyceae), Cladophora glomerata from siphanous green algae
(Chlorophyceae - Sphonocladales), Bangia atropurpurea from red algae (Rhodophyceae)
and QGedogonium sp. from filamentousgreen dgae group (Chlorophyta - Ulotrichales).

Table 2-7: Values of saprobic index of phytobenthosin 2015

; ; Y early average
No. |Sampling site May July September 015 | o4
109 |Danube Bratislava, left 2,00 2,03 2,09 2,04 1,97
109 |Danube Bratislava, right 1,89 2,12 2,05 2,02 1,99
112 |Danube Medvedov, left 1,90 1,80 1,95 1,88 1,74
3528 |Mosoni Danube Cunowo 1,69 1,92 1,81 181 | 1,79
3376 |river branch system 1,72 2,18 1,86 1,92 1,83

Note: left - left bank; right - right bank

2.9. Quality of sediments

Also in the year 2015, similarly to previousyears, the Slovak and Hungarian Parties
have realized unified evauation of sediment qudity according to the ,, Canadian Sediment
Qudity Guiddine for Protection of Aquaic Life” (CSQG) pulished in 199, revised in
20.

The sediment sampling in the frame of Joint Monitoring by the Slovak Party was
peformed in Septembe 2015 at six sampling sites. The Hungarian Party sampled the
sediments in May or June and the autumn sampling has been peformed in September at
seven sampling sites. The situaion of sampling sites is shown in Fig. 2-2. The list of
andysed parameters had not changed. In addition to inorganic and organic microdements
the Hungarian Party has andysed dso the contents total phaspharusand total nitrogen.

Overal, the inorganic pollution of sediments on the Slovek territory declined dlightly
in comparison with the previousyear. Conaentrationslower than the threshold effect level
(TEL, or ISQG) on al six monitored sampling sites occurred only in the case of lead. At
such concentrationsthe adverse effect on biological life occurs rarely, and they correspord
to unoontaminated naural environment. Thethreshold effect level was slightly exceeded in
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the case of mercury and chromium on two sampling sites in thereservoir and in the case of
copper and zinc on four sampling sites. Contents of arsenic and cadmium were higher than
the TEL limit values onall sx monitored ssmpling sites. Conaentrationsof heavy metalsin
therange >TEL and <PEL (Probable Effect Level) were closer to thelower TEL limit, thus
exceeding of the threshold effect level was only slight. The only onehigher concentration
of arsenic, exceeding the middle of thegiven range (TEL =5.9mg.kg?, PEL = 170 mg.kg
1), was recorded on the sampling site No. 4016 in the Danuke old riverbed and reached
11.8mg.kg™. Concentrationsfrom the range >TEL and <PEL represent thelevel, when the
adverse effects onbiologcal life can beobserved occasiondly (in more than 25% of cases)
and represent apotential eco-toxicological effect.

In sediment samples collected on the Hungarian territory smaller number of heavy
metal concentrationsabowve the threshold values. The lowest contents (lower than TEL) in
the spring were doaumented in the case of lead, in the autumn sampling in the case of lead
and copper. The copper in the spring only at Vének (sampling site No. 1141), with the
value of 39,4mg.kg™, slightly exceeded the threshold limit of 35.7mg.kg”. On this
sampling site also higher concentrationsof arsenic occurred: in the spring 12.2mg.kg* and
in the autumn sample 9.6 mg.kg*, while at other sites the contents of arsenic were lower
than the TEL limit (5.9mg.kg™). In the case of cadmium, mercury and zinc exceedances of
threshold limit were recorded on more sampling sites, when the mos occurred in the case
of zinc (4-times in spring and 4-times in autumn). The highest concentrationsof zinc were
again recorded on the sampling site at Vének, in spring 388mg.kg”* and in autumn
252mg.kg”. The spring conaentration even exceeded the PEL limit (315mg.kg?). The
autumn coneentration was lower, but still it was closer to the PEL limit than to the
threshold limit (123mg.kg?). Concentrations exceeding the probable effect level (PEL),
represent the level, when the adverse effect on biological life can occur frequently (in more
than 50% of cases).

Organic pollution of sediments on the Hungarian territory was low in 2015. In the
spring there occurred slight exceedances of threshold limit in the case of three organic
subgances, in onecase in acengphthylene in two cases in benzo(a)anthracene and in four
cases in benzo(a)pyrene The content of organic pollution in the autumn sediment samples
was at the level of unmntaminaed environment at all obsrved sampling sites. The
sediment contamination by organic matter on the Slovek territory was slightly higher in
comparison with the previousyear, especially with regard to the content of subgances from
the group of PAHSs. Ther contents has increased mainly on sampling sites in the reservoir
and there occurred more concentrations correspording to adightly contaminated
environment. In the case of phenanthrene and fluoranthene such concentrationsoccurred at
three locations in the case of chrysene at five, and, similarly to the previous year, the
concentrations of benzo(a)pyrene exceeded the threshold value for this paameter
(31.9mg.kg™) on dl six sampling sites, with the highest concentration of 144mg.kg* on
sampling site No. 307. From amongthe evaluaed pesticides only ontwo sampling sites the
endnne content bdonged to the range >TEL and <PEL. All measured concentrations of
organic pollution in this range, tha corresponds to a slight pollution, were closer to the
lower limit value of this range and thuscloser to an urcontaminaed environment. All other
conaentrations of organic contaminaion of sediments according to the Canadian standad
correspord to the naura environment withou anthropogenic influence.
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The highest concentrations of organic micro-pollution were registered by the Slovak
Party on the sampling site No. 37 in the upper pat of the reservoir, and the highest
concentrations of heavy metals on the sampling site No. 309 in the lower pat of the
reservoir at Samorin. On the Hunggarian territory the highest inorganic pollution of
sediments was on the sampling site No. 1141 in the Mosoni Danube at Vének, and the
highest concentrations of organic subgances were detected in the river branch system on
the sampling site No. 1126in the Asvanyi river arm in the spring.

The lowest sediment contaminaion in 2015 was doaumented on sampling site
No. 3739in the Danube old riverbed a Sap on the Slovak territory and on the Hungarian
territory at sampling site No. 0084 in the right-side seepage cand at Rajkain springandin
autumn a sampling Ste No. 1112in theriver branch system (Helenariver arm).

The Hungarian Party also andysed the total phaspharus and total nitrogen content in
sediments. Total phospharus content in 2015 varied in the range from 202to 16 mg.kg™
and the concentrationsof total nitrogen varied in the range from 139to 2110 mg.kg™. The
lowest content of total phospharus was recorded in the right side seepage cand in autumn
(sampling site No. 0084) and of total nitrogen in the river branch system in spring on
sampling site No. 1114 (Szigeti river arm). Maxima were detected on the sampling site
No. 1141 in the Mosoni Danube at Vének, the total phaspharus in spring and the highest
content of total nitrogen in autumn. Compared to the year 2014, the contents of total
phasphaus and total nitrogen varied in wider ranges. The total nitrogen content in the
spring was higher and in the autumn lower than in 2014, and the total nitrogen content was
higher on mog of sampling sites. Exception was the sampling site in theright side seepage
cand, where thetotal nitrogen content in the spring and dso in the autumn declined.

Ovedl, the sediment pollution in the evaluaed year on the Slovek territory was
slightly higher than in 2014, mainly the content of organic subdances from the group of
PAHSs has raised. Significant decline has been recorded only in the case of copper content,
which in the previousyear achieved at several sampling sites the highest content since the
start of sediment monitoring. The sediment contaminaion on the Hungarian territory in the
springwas similar asin theyear 2014, and in the case of autumn sampling the heavy metal
concentrations were lower than in the fall 2014. Similarly to the previous year the PEL
level has been exceeded once, in 2014 it was in the case of mercury, in 2015 in the case of
zinc (in bah cases onthe sampling site No. 1141in the Mosoni Danube a Vének).

2.10. Indicative assessment of surface water quality parametersaccording to agreed
surface water quality classification limit values

In Table 2-8 an indicative classification of selected sampling sites and selected
surface water qudity parameters was dore.

The indicative classification was peformed usng the limit values for five-classes
system, according to thetransbounday water qudity classification adopted by the Slovek-
Hungarian Transbounday Water Commission at its LXV. session, and mentioned in the
»Directive for surface water qudity monitoring of the Slovak-Hungarian bounday waters
and for extended water qudity monitoring onthe Danukbe”.

Certain pat of the obsrved paameters shows seasond fluctuaion, which
subsequently affects the classification into the qudity classes. In the case tha arange is
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given (e.g. I-11), this means naural seasond fluctuaion of paticular parameters or thar
dependence on climatic condtions If in theevaluaed period oneor two values of different
qudity class occurred (mogly durnng highe discharges or flood waves), it is expressed by
across mark in the colour of therespective class. In the case of two vaues, which fall into
various classes, the colour of the cross correspornds to the worst class. The range with
asterisks (e.g. 1*-11*) represents a situaion, when every recorded value was bdow the
detection limit of applied andytical method, but the two Parties have different detection
limits.

Table 2-8: Indicative assessment of surface water quality parameters according to
agreed surface water quality classification limit values

Sites situated on the Danube Mosoni Danube ot RIGLETDINYES
cand branch system
e Bratislava| Raka [Medvedov Cun_ovo/ V ének Cun_ovo/ Hgl erp, Sz?geti, and
Rajka Rajka | Asvanyi river arm
temperature | * | | | * |~ I | *
pH I-11 I I I-11 I-11 I-11 -1
conductivity [-11 I-l1 I-l1 [-11 [-11] I-l1 [-11
suspended ETR T | -1 | ! | *
solids
(o) | | | | | | |
SO~ | | | | | | |
NOs Il I I Il - I-11 Il
NH," | | | | | | |
NO, I-11 I-11 I-11 I-11 Il I-11 Il
total nitrogen I I I Il Il I-11 -
PO,” 11" -1 -1 I-11° I B |+
total + N N
phosphorus - | | | I-11 | I-11
O, | | | | | I-11 |
CODwn - | | | * I-11 | |
BODs | * I-111 -1 I-111 [-11 |- [-11
chlorophyll-a | * | | | * | * I | *
Fe - | | | | * | | *
Mn - | | | I-11 | |
Zn I\V** [HT*-IV* | TTF-IV* [1* 1* = [1*
Hg I** I* I** I* I* I* I*
As > [*" [*" I* I* [*" I* "
Cu I-111 I-111 I-111 [-11 " I-111 I-11 [-11 "
Cr I*-11* I*-11* I1*-11* I* I* I* I*
Cd I* I* I* I* I1** [1** I*
Ni -1 " [*" I1*-111 I* " [1** 7 [1** >
Pb > I* [*" I1** [1** I* [1** "
Quality classes: I. class I1. class [11. class V. class V. class

* all the data below the detection li mit

**  most of the data below the detection limit

*  one or two values of different quality class occurred and the colour represents the worst quality
classhighest value

Based on a comparison of water qudity entering the influenced area (sampling site at
Bratislava) and water qudity, which leaves the influenced area (sampling site at
Medved'ov) it is evident, tha the water qudity tha leaves the system is very smilar.
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2.11. Conclusions

Compaed to the previousyears the surface water qudity at sampling sites monitored
in the frame of Joint monitoring has not changed significantly in 2015 and in long-term is
bdanced. Increase or decrease of concentrations of individud paameters during the
obsrved peaiod appears aready in Bratisava on the sampling site No. 109, which is
located updream of the Gab¢ikovo Waterworks, and monitors the surface water qudity
entering the Slovak territory. Certain observed parameters of surface water qudity in the
Danube and in the river branch system show seasond variations some paameters
predomnantly depend on theflow rate, others are affected by biochemica processesin the
surface water. The fluctuaion of qudity paameters in the Mosoni Danube and in the
seepage cands reflects the different characteristics of these water bodes. Thewater qudity
in the Mosoni Danuke is influenced by the Danube water and on sampling site at Vének by
its tributaries and wastewater from Gyér. The water in the seepage cands is influenced
mainly by the leaking grourdwater. Typical for this water are fairly bdanced time series
data of qudity indicators, which fluctuate only in narow ranges.

From among the basic physical and chemica surface water qudity parameters, the
water temperature on monitored sampling sites in the evaluaed year was higher or similar
as in 2014. The exemption was the sampling site on the right side of the lower part of
reservoir (No. 39) where the water temperature dropped and slight decrease was recorded
also in the left-side seepage cand at Hamuliakovo (No. 317). Also the values of specific
electric conductivity dightly increased or were similar as the values in the previous year.
The pH values fluctuaed in narrower ranges and on mog of sampling sites declined. Only
on two sampling sites (No. 308 in the upper pat of the reservoir and No. 1126 in the
Asvényi river arm) the pH has slightly increased. The contents of suspended solids, iron
and manganese were affected by the actud hydrological regime. The year 2015 was low
water bearing, the discharge waves were lower and hed short duration. In comparison o the
previous year the achieved maxima were significantly lower. Also overal, the suspended
solids content was lower, or in the lower pat of the reservoir and in the river branch
system has been similar. Iron concentrations were similar or higher, only in the Mosoni
Danube lower maximal values were recorded. Manganese concentrationsin the reservoir
and in the left-side seepage cand have increased dlightly, on other sampling sites have
declined.

The development of cationsand anionsconagentrationsat particular sampling sites was
similar. Higher content of saltsis characteristic for the sampling site in the Mosoni Danube
at Vének, because of its tributaries and cleaned wastewater from Gyér. The average values
of sodium, potassium, chlorides and sulphaes at Vének exceeded the average values
registered at the other sampling sites. The mog stable ionic compostion is characteristic
for seepage water. Compared to 2014 incarease of sodium and calcium conaentrations has
been recorded in the evaluated year, the magnesium content has not changed. From among
anions only the chloride content increased. Sulphaes and bicarborates in the evaluaed
year fluctuaed in similar ranges as in the year 2014, slight increase has been recorded only
in theright-sideriver branch system.

Some nutrients show seasond fluctuaion. Higher coneentrationsare characteristic for
colder months decrease of values is recorded in the spring after warming. Seasond
fluctuation is related to the biochemica processes in the water, which are temperature
dependent. Contents of phasphaes and total phosphotus can increase at higher flow rates.
Low values of phasphaes are typical for the growing period, when intensgve growth of
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algae going on and thar contents frequently decrease bdow the deection limit. In the
evaluated year the ammonium ion content has decreased on the right bank of the Danube
old riverbed, in theright-sideriver branch system and in the Mosoni Danube a Vének. On
other obsrved sampling sites inaease of thdar conaentrations was doaumented.
Conaentrations of phosphaes and tota phospharus has been lower or similar as in the
previous year. In the case of phosphaes at the common sampling sites, higher maxima
were measured by the Slovak paty than in 2014. These values however, were not
confirmed by the Hungarian Party, which at the same time measured significantly lower
conaentrations The contents of nitrates, nitrites and total nitrogen has increased or were
similar, except the sampling site in the Mosoni Danube at Vének. The mog polluted water
in terms of concentration of nutrients gppears to bethe surface water in the Mosoni Danube
at Veének, where higher concentrations of nutrients occur more frequently during the year
and disrupt the seasond fluctuaion. Compaed to the year 2014, conaentrations of
nutrients at this sampling site has decreased or lower maxima has been achieved. In the
case of nitrates and especially total nitrogen, the concentrations here were similar as on
othe locations The lowest and the mogs bdanced nutrient values can be fourd in the
seepage water, wha results from its groundwater origin. The seasondity here is not as
strong as elsewhee. Along with other suitable condtions the nutrient content in the
Danube water is potentially sufficient for development of eutrophic processes.

Oxygen regime in the year 2015 can be classified as very good, except theright-side
seepage cand. Compared with the previousyear the dissolved oxygen content fluctuaed in
wider ranges and achieved modly higher concentrations Exceptionswere the locationson
theright bank of the Danube old riverbed and in theright-sideriver branch system, where
the content dlightly decreased in comparison with the previous year. Contamindion by
organic subdances expressed by CODy, and BODs compaed with the year 2014 has
decreased dlightly. Only at the common sampling site in the Mosoni Danube at
Cunovo/Rajka higher values of BODs were recorded by the Hungarian Party, while values
measured by the Slovak Party were similar as in the year 2014. In the case of BODs at
common sampling sites, significant differences in measured values were registered again
between the Slovak and the Hungarian Party. Vaues obtained by the Hungarian side were
higher. The water in the left-side seepage cand remained the cleanest. The organic
pollution in theright-side seepage cand expressed by CODy, was low, howvever in the case
of BODs severa high values occurred, recorded by the Hungarian Party, and in the period
from July to Octobe dlight deterioration of oxygen condtionswas registered. The oxygen
condtions on sampling site in the Mosoni Danubke at Vének were good in the evaluated
year, athough the CODy, vaues were among the highest, but the organic pollution
expressed BODy, was lower than in theright-sideriver branch system. In gened it can be
till stated that the organic pollution in long-term (1992-2015) indicates a slight downward
tendency in the organic load expressed by the CODyy, in the Bratislava section of the
Danube. The longterm tendency in decrease of BODs values has been disrupted in the
period 2010-2013 by increase of BODs values, wha might be related to measures in the
riverbed taken on the Audrian stretch of the Danukbe. In the second hdf of the year 2014
values have dightly decreased, and in the evaluaed year they have been amilar.

In summary, it can be condudel tha concentrations of heavy metals, which were
determined from thefiltered samples, were low during the evaluated year. Only in the case
of copper there were two higher concentrations A large part of the measured values were
bdow thedetection limit of theandytical methods. Low conaentrationswere characteristic
mainly for chromium and cadmium. The highest frequency of concentrations above the
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detection limit was typical for copper. Compared with the previousyear the concentrations
of monitored heavy metals were similar or lower, and there have not occurred significantly
higher concentrations as it was in 2014 in the case of zinc, lead and paticularly copper.
Based on the comparison of heavy metals concentrationswith the limits of the Directive of
European Parliament and Courcil. No. 2008105EC on environmental qudity standads
and the limits according to naiond standads (Hungarian Standad MSZ No. 12749,
Regulation of the Government of the Slovak Repuldic No. 2692010 Z.z.) it can be stated
tha in 2015 concentrations of heavy metals were in accordance with the environmental
qudity sandads

Based on longterm observations of water qudity entering the influenced area and
water qudity, which leaves the influenced areg, it can be stated tha the physico-chemical
compostion of Danube water passing through the Gabc¢ikovo Waterworks basically does
not change. Thedtuaion in the qudity of individud paametersis smilar.

In the frame of monitoring in accordance with the Agreement the macrozoobenthos
phytoplankton and phytobenthos are obsrved in longterm from among the biological
qudity elements. Since 2007 the Commission of bounday waters at common sampling
sites assesses the biological qudity elements within the ecological status of surface water
bodes.

From amongthe biological qudity elements the chlorophyll-awas chosen for thejoint
assessment, which refers to the amount of phytoplankton and provides information abou
the eutrophic status of water. The chlorophyll-a content in 2015 was significantly lower
than in 2014. An exception was the only sampling site in the upper part of the reservoir at
Kalinkovo, where two high values they were recorded in April and May (81.2 and
58.3mg.m>).

Based on the results obtained from the monitoring of the biological qudity elements
(macrozoobenthos phytobenthos phytoplankton and macrophytes) on common and
Hungarian sampling sites it can be stated tha good ecological status (I1. quality class) has
been achieved at sampling sites in the Danube old riverbed (except Dunaemete), in the
Mosoni Danube at Cunovo/Rajka, in the right side seepage cand at Cunovo/Rajka and in
the river branch system. The average ecological status (I11. quality class) was achieved on
the sampling sites in the Danube at Bratislava and Medved’'ov, in the Danube old riverbed
at Dunaemete and in the Mosoni Danube a Vének.

Regarding the oveal ecological status (which takes into account the results of the
chemical status and the evaluaion results of other elements entering into the assessment of
ecological gatus), theresults are identical to the results of overal biological gatus

Based on results obtained from the monitoring of paticular biologcal qudity
elements it can be stated tha according to the phytoplankton high ecological status
(I. dass) was achieved at ten sampling sites and good ecological status (I1. dass) at two.
According to the phytobenthos good ecologica status (Il. dass) was achieved at nine
locationsand average status (111. dass) at three. According to the macrozoobenthosaverage
ecological status (I1l. dass) was achieved aso at three sampling sites, good ecologica
status (I1. dass) at eight and in the Danube old riverbed at Raka high ecological status
(. dass).

In the frame of monitoring of the biological qudity elements on the Slovak side the
macrozookenthos phytoplankton and phytobenthos are monitored in longterm and in the
evaluaion of the biological status of water qudity saprobic indexes of biosestone
macrozookenthosand phytobenthosare determined.
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In macrozoobkenthosin sectionswith fast flowing water with gravely or rocky bottom
rheophillic and oxybiontic macroinvertebrate species prevail, indicating 3-mesosaprobity.
In sections with slow flowing water stagnophillic and oligooxybiontic species appear,
which withgand dlight pollution. On these sections sandy or muddy bottom occurs. In
2015, the average vaue of saprobic index of macrozoobkenthosin all locationswas at the
level of 3-mesosaprobity. On mog of sampling sites improvement of the average vaue of
saprobic index occurred in compaison with the previous year. Deterioration was
doaumented only at three sampling sites. The highest average value of saprobic index of
2.38was recorded on the sampling site No. 311 in the lower pat of the reservoir. At this
sampling site a saprobic index value correspording already to a-mesosaprobity (2.59 was
recorded in spring, what represents a water with higher pollution. However, it was the only
case.

The development of phytoplankton was weaker in comparison with the year 2014.
Limit for the mass development was exceeded three times, in 2014 it was six times.
Phytoplankton congsted mainly of small centric diatoms, in the seepage cands of pennae
diatoms. The highest abundance at 14894 individuds.ml™ was recorded at the sampling
site No. 308 in the upper pat of the reservoir at Kalinkovo. At this sampling site also the
highest value of the annuel average phytoplankton aburdance (2973 individuds.ml™) was
doaumented and at the same time also a slight increase of its value was registered in
comparison with the year 2014. On the other sampling sites the average values declined
shaply, and al ranged well bdow the limit for mass development of phytoplankton. The
saprobic index of biosestoneon observed monitoring sites in thelongterm fluctuaes in the
range corresponding to the B-mesosaprobity. Such an environment provides suitable living
condtions for a wide range of organisms with high species diversity and represents a
naura load of organic matter in the river. The average values of saprobic index at most
observed sampling sites were similar as in the year 2014. Slight deterioration occurred at
the sampling site No. 37 in the upper pat of the reservoir and significant improvement at
sampling sites in the seepage cands (No. 331 and 317). The level of saprobity has not
changed. Conaerning the abundance of phytoplankton, as a key determinant of saprobic
index, it can be stated tha the hydropower system even in 2015 have not had negative
impact onsaprobity level.

In terms of species diversity, the domnant pat of phytobenthosin the evaluated year
was formed by pennae and centric diatoms. The average values of saprobic indexes of
phytobenthoson all sampling sites monitored ranged within f-mesosaprobity. Compared to
2014 on dal sampling sites slight deterioration of the annual average of saprobic index
occurred, the mog sgnificant deterioration was doaimented & Medved’ov.

The sediment qudity in 2015 for the pumposes of the Agreement was assessed
according to the Canadian standad ,Canadian Sediment Qudity Guiddines for the
Protection of Aqudic Life’. Overadl, the sediment pollution in the evaluaed year on the
Slovek territory was slightly higher than in 2014, mainly the content of organic subgances
from the group of PAHSs has raised. The sediment contamination on the Hungarian territory
in the spring was similar as in the year 2014, and in the case of the autumn sampling the
heavy metal concentrationswere lower than in thefall 2014. Similarly to the previousyear
the PEL level has been exceeded onae, in 2014 it was in the case of mercury, in 2015 in the
case of zinc (in bah cases onthe sampling site No. 1141in the Mosoni Danube a Vének).
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The highest concentrations of organic micro-pollution were registered by the Slovak
Party on the sampling site No. 37 in the upper pat of the reservoir, and the highest
concentrations of heavy metals on the sampling site No. 309 in the lower pat of the
reservoir at Samorin. On the Hungarian territory the highest inorganic pollution of
sediments was on the sampling site No. 1141 in the Mosoni Danube at Vének, and the
highest concentrations of organic subgances were detected in the river branch system on
the sampling site No. 1126in the Asvanyi river arm in the spring.

The lowest sediment contaminaion in 2015 was doaumented on sampling site
No. 3739in the Danube old riverbed a Sap on the Slovak territory and on the Hungarian
territory at sampling site No. 0084 in the right-side seepage cand at Rajkain springand in
autumn a sampling Ste No. 1112in theriver branch system (Helenariver arm).
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PART 3

Groundwater Regime

The monitoring of groundwater levels in 2015 continued in the prescribed extent.
During the year rather extengve replacement of observation objects have been made onthe
Slovak side where a number of new wells was condructed in the frame of recondruction
of the state observation negwork. The number of observation objects induded in the daa
exchange have not changed, and new objects were mogtly located close to the old wells. In
the case, tha the new object remained in the vicinity of the old one the object nunmber did
not changed, otherwise a new numbe was introduced. The obervation nework on both
sides in 2015 conssted of 264 observation wells (136 on the Slovak territory and 128 on
the Hunggrian territory). Monitoring objects are situated in the area of Zitny ogrov and in
the Szigetk6z region. The list of obsrvation wells is given in the respective Nationd
Annual Reports on environmental monitoring. The situaion of observation neworks on
both sides is shown in Fig.3-1. Observation wells, tha were concerned by the
recongruction, are presented by different colour. The observed grourdwater levels data
were used for evaluaion of impacts of applied technica measures and discharges into the
Danube and the Mosoni branch of the Danube and impact of water supdy on the
grourdwater regime.

The evaluaion of groundwater level daa in 2015 in a local scale was dore by the
Parties themselves and is given in their Nationd Annual Reports. In this Joint Report, the
regiond evaluaion was jointly elaborated according to computed groundwater level
equipotential lines. The equipotential lines were condructed in orde to compae
grourdwater levels of the influenced area in the current year and in the peiod before
condrudction of submerged weir and introdwcing the water supgy into theriver branches on
Hungarian sde

3.1. Joint evaluation of groundwater regime

Thegroundwater levels in thewhole observed area are primarily influenced by surface
water levels in the Danube and in the reservoir. Besides this, the grourdwater level in the
inundation area is strondy influenced by drainage effect of the Danube old riverbed. This
adverse effect is mitigated by thewater supgy into theriver branch system onboth gdes of
the Danube. The hydrological regime of the Danube in 2015 was nottypical. Theflow rate
in Januay was rather high, significant discharge wave occurred at the end of the month.
The flow rate in Februay and March was relatively stable, it mosly varied beween 1200
and 1400 n’.s™. In April, May and June severa discharge waves occurred, however they
were relatively low (lower than 5300 n.s%) and with short duration. Flow rates in the
second hdf of the year were unusudly low, except three low discharge waves, they
flucdtuated excludvely bdow the longterm average flow rate and in July, Augud,
September and November they ranged mainly at the level of longterm minimum values
occurring during these months. This hydrological regime was also reflected in the course of
grourdwater levels. As aresult of subdantially low flow rates in the second hdf of the year
the groundwater levels decreased and the lowest levels occurred mainly in November and
December 2015.
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Grourdwater levels started from an average postion at the beginning of the year, and
in compaison to the previousyear they were higher. Although there occurred arelatively
high discharge wave during Januay, significant increase of groundwater levels have been
registered only on objects near the Danube. On mos of observation objects decline of
grourdwater levels continued until end of February. A general increase of groundwater
levels began during April, with increasing flow rates in the Danube. At the end of May the
second highest discharge wave occurred on the Danube. Its influence on groundwater
levels was more significant than it was in Januay, dueto higher flow rates in April and
May. On a great pat of observation objects the highest groundwater levels were registered
a the end of May and during June In the region under the influence of the reservoir the
maximum groundwater levels were recorded during July and Augug or in Octobe, to
which also contributed the high precipitation amourts. Dueto the gradudly decreasing and
in genera very low flow rates in the second hdf of the year, the grounrdwater level on
observation objects under the influence of the Danube gradudly declined. The lowest
groundwater levels on these objects occurred in the winter period, either at the end of
February, or more frequently at the end of the year. In general, the grourdwater levels at
theend d the year were lower than & its beginning.

As in the previous years, three hydrological situaions were chosen in the peiod
before introducing the water supdy and in the year 2015 for computing the groundwater
level differences. The selected hydrologic situaionscharacterise the low, average and high
flow rate condtionsin the Danukbe, corresponding to flow rates approximately 1000, 2000
and D0OmM’s™,

The selected dates and the correspording flow rates in the Danube at Bratislava-Devin
gauging gation ae thefollowing (Table 3-1, Fig. 3-2, Fig. 3-3a, b):

Table 3-1: Selected dates and the correspording flow rates in the Danube at Bratislava-
Devin gauging gation

hydrologic stuaion | before the water suppy after the water suppy
1993 2014
dae | Q(m’.s?) date Q (m’.sh
low flow rate 09.03.193 975.5] 01.11.2015 963
average flow rate 09.(6.193| 1937 24.04.2015 2017
high flow rate 25.07.193| 298 | 29.06.2015 2933

Low flow rate peiod in 2015 (app. 1000 m®.s?) was chosn a the beginning of
November, because the flow rate in the first hdf of the year did not decreased to the
correspording value When compared with the low flow period in 1998, it can be stated
tha the hydrological and climatic situationscan be regarded as comparable. The period for
average flow rate was choen in the second hdf of April. Also in this case the hydrological
and climatic situaions can be regarded as comparable, since the compared daes in both
cases were chosen after asmall discharge wave and in the same season of the year. In the
case of high flow rates similar hydrological situaion as in 1998 was after the discharge
wave at the end of May, when the decreasing flow rate achieved the desired value abou
3000 m’.s*. However, the climatic situaion, especialy the precipitation totals in the
preceding two months, dightly differed (almog douwble amount of precipitation in 2015),
what influenced the comparison result mainly in the lower pat of the compared aea.
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The jointly condructed maps of equipotential lines for the selected daes, usng the
measured groundwater levels, are given on Figs. 3-4 to 3-6. In wells where the water level
Is measured once aweek, the groundwater level for the selected dates was computed by
linear interpolation. In all other wells the average daly values were used. Altitudes of
grourdwater levels are given on maps for each observation object tha was used for
calculating of equipotential lines. For calculation of equipotentia lines the computed
surface water level daa in the Danube were used as well. These daa were computed by
calibrated modd, ugng river morphdogy data and measured water levels daa onthegiven
stretch. The other surface water levels were not used for calculating the equipotential lines.
The equipotential lines represent general groundwater levels and flow direction, and do not
show thelocal influences of channds or river branch systems.

Differences between groundwater levels for selected hydrologic situaionsin years
198 and D15are expressed in Fgs. 3-7 to 3-9.

The evaluaion is focused mainly on the area influenced by technical measures and
discharges according to the intergovernmental Agreement and by the water suppy realised
on the Hungarian side The influenced area in this sense is represented by the inundation
and thefloodprotected area on the Hungarian sde and partly by theinundaion aea onthe
Slovak sde

Low flow rate condtions(Fig. 3-7)

When compaing hydrological situaionsat low flow rate (approximately 1000 nr.s%)
in the period prior the implementation of technical measures and discharges according to
the Agreement and in the year 2015 (2015 versus 199), it can be stated tha decrease can
be seen in thevicinity of the lower pat of the reservoir. Slight decrease from the reservoir
can be seen dso in the uppermog pat of the inundaion area. The decrease arourd the
lower part of thereservoir is caused by the decrease of permeability of thereservoir bottom
as compared with the situation immediately after its filling. In recent years, the decline of
grourdwater levels amog stopped and the area with decrease of grourdwater level does
not change significantly. Grourdwater levels in a greater pat of the Zitny ostrov area and
in the upper and lower pat of the Szigetk6z region remained unchanged. Increase of
grourdwater levels, as theresult of implemented water supfdy, occurs in the middle part of
Szigetkdz, approximately from Dunasziget to Asvanyraré and Mecsér. Since completion
the water supdy system in the lower pat of the Hungarian inundaion area significant
increase of ground water levels can be seen also in theriver branch system at Asvanyréro,
which had previoudy been characterized by decrease. Around the Bagoméri river branch
system, and in the vicinity of the tail-race cand on the Slovak territory the groundwater
levels remain lower than in 1998. The groundwater level in this area is adversely
influenced by the riverbed eroson in the tailrace cand and downgream the confluence of
thetailrace cand and the Danukbe old riverbed. The declinein groundwater levels alongthe
river Véh in the lower pat of the Zitny ogrov area is related to lower water levels in the
river Vah in the compared peiod.

In genera the change of the groundwater levels in the area influenced by technical
measures and discharges according to the Agreement mogly ranged between -0.7 and
+1.2m in compaison to groundwater levels in 1993. Since completion the water supdy
system in the lower pat of the Hungarian river branch system slight decrease occurs only
in theuppermog pat of theinundation area alongthelower pat of the reservoir andin the
pat of the Bagoméri river branch system. Increase of groundwater levels, which has been
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evoked by the water supgy, in the middle pat of the Slovak and Hungarian inundation
area reaches up to +0.7m and in the lower pat of the Hungarian inundaion area up to
+1.2m. Grourdwater levels in the large pat of Zitny ostrov area and in the upper and
lower pat of Szigetkdz area remained undhanged. The decrease of grourdwater levels
around the lower pat of the reservoir, reflecting the decrease in pemeability of the
reservoir bottom, reached -1.2m. Decline in groundwater level around the confluence of
the Danube old riverbed and the tail-race cand ranged mosly from -0.25to -1.2m. The
grourdwater flow direction in the upper pat of the river to Dungiliti still shows
infiltration from theriver and thereservoir into the surrounding area. Alongthe Danube old
riverbed from Dun&iliti to the confluence with the tailrace cand the grourdwater is
drained and the flow direction turns towards the Danube old riverbed. Grourdwater at the
Asvényi river branch system and in the inland area is flowing mostly paaelly with the
Danube, while at the estuary of the Mosoni Danukbe it seems tha the ground water flows
back to the Danube (Fig. 3-4).

Average flow rate condtions(Fig. 3-8)

Compaing grourdwater levels in the period prior to the implementation of technical
measures and in the evaluaed year at average flow rate condtions in the Danube
(approximately 2000 m®.s%), the actud results show an increase of grourdwater levels in
the middle pat of the Slovek and Hungarian inundation area and in the lower pat of the
Hungarian inundaion area. The groundwater level increase in the uppermog pat of the
Szigetkdz and inundaion area is reduced by the groundwater level decrease in the vicinity
of the reservoir, due to decreased pemeability of the reservoir bottom. Therefore the
average groundwater levels show slight decrease or no change in this part of the Szigetk6z
The groundwater level increase in the middle and lower pat of the Hungarian inundaion
areareaches up to +0.7 m. The postive effect of completion thewater supdy system in the
lower part of the Hungarian inundation area is appaent aso in the case of average flow
rate condtions The decrease of ground water level in the Asvanyi river branch system has
been eliminaed, on alarge pat of this areathere is an increase of grourdwater level higher
than +0.2m. Slight decrease remained along the Danube old riverbed in a pat of the
Bagoméri river branch system. This decrease in groundwater levels results from eroson of
the Danube riverbed. The decrease in the vicinity of the tail-race cand on the Slovak
territory is larger, because the applied measures do not yet have the desired effect. The
impact of technical measures according to the Agreement appears in the vicinity of the
lower pat of reservoir, where increased water level patiadly eiminaes the groundwater
level decline which results from the decrease of permeability of the reservoir bottom.
Highe groundwater levels in the Slovak inundation area, besides the water supgy, aso
reflect the different water supgdy regime in the river branch system in 199 and 2015.
Noticeable decline of groundwater levels, tha appears paticularly on the left side of the
reservoir, results from the decrease of permeability of the reservoir bottom. In recent years,
the decline of grourdwater levels amog stopped in this area. Despite the fact tha the
decrease at some places exceeds -1.2 m, the grourdwater level reaches highe or similar
level as before damming the Danube. On alarge pat of the upper, middle and lower Zitny
odrov area and amog on the whole area of Szigetk6z no change in groundwater levels
were obsrved. Slight increase in the middle part of the Zitny ostrov area neer the Little
Danube and in the lower Zitny ogrov reflects local condtionsin the channd system. The
grourdwater flow direction in the upper pat of theriver up to Dun&iliti shows infiltration
from the river and the reservoir into the surrounding area. Along the Danube in the upper
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pat of theinundaion area the groundwater flows into theriverbed and theriver is draining
the adjacent area. In the middle and lower part of the inundaion the grourdwater flow is
paale with the Danube. The grourdwater flow direction in the Szigetk6z inland area
remained urchanged (Fig.3-5).

High flow rate condtions(Fig. 3-9)

In the case of high flow rate condtionsin the Danube (approximately 300 nt.s?) it is
possible to see lower groundwater levels arourd the reservoir and along the Danuke old
riverbed, induding the inundaion area on both sides (Fig. 3-9). The decline arourd the
reservoir, paticularly on its left side and in the upper pat of the Szigetk6z, is caused by
decreased permeability of the reservoir bottom. Besides this, the decrease in the vicinity of
the lower pat of the reservoir is enlarged by significantly lower water levels in the old
riverbed, as well as its drainage effect. The decrease alongthe Danube old riverbed results
from the difference in flow rates dischaged into the Danube old riverbed in 1993
(approximately 760m>.s?, and more than 1100 n.s* during several day just before the
choen dae) and in 2015 (approximately 431 m>.s?). This difference was reflected in
significantly lower surface water level in 2015. The water level in the Danube old riverbed
a Dunaemete gauging station reached 11443 m.asl., while in the year 1998 it was
11541 m.asl.. Thisis aso thereason, why the groundwater level declinein 2015, againg
the year 199, appears in the inland area behind the flood protective dikes. Groundwater
levels in the outer pat of upper and middle Szigetkdz, in the lower Szigetk6z and in the
inland area of the middle Zitny ostrov, for the high flow rate condtions have not changed.
The groundwater level decrease alongthe Danube old riverbed reaches up to -0,7m. In the
upper pat of inundaionupto -1.25m. Completion of thewater supfy system in the lower
pat of the Hungarian inundation area significantly influenced the groundwater levels aso
in the case of high flow rate condtions Compaed to the previous year, when the
grourdwater level decline exceeded -0.7m over the whole area of Asvényi river branch
system, in 2015 approximately hdf of this area show no change in comparison with 199%G.
Theincrease in thelower pat of Zitny ogtrov area, aswell asin the middle pat cose to the
Little Danukbe, is assodated with above-average precipitation amount and reflects the local
condtions influenced by manipulations in the channd system. The groundwater flow
direction in the upper pat of the river to the Dun&kiliti shows water supdy from the
Danube into the adjacent area (Fig. 3-6). Thegrourndwater flow direction in theinland aea,
on both sides of the Danube, also doauments the water supdy from the river. In the
inurdation area along the Danube section from Dunékiliti to Asvanyréro, in the vicinity of
theriverbed, the groundwater is drained by the Danulbe old riverbed.

3.2. Conclusions

Based on the evaluaion of groundwater regime it can be stated tha the water suppy
into theright-sideriver branch system and into the Mosoni Danube plays an important role
in influenang groundwater levels over the Szigetk6z region. As aresult of measures taken
according to the intergovernmental Agreement, the mog significant increase in
grourdwater levels can be seen in the middle pat of inundaion area, for both, low and
average flow rate condtionsin the Danube. Theincrease in the upper part of the Szigetk6z
region and around the reservoir is reduced dueto decrease of permeability of the reservoir
botom. Certain adverse effect also have the changes in sediment trangport regime of the
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Danube, which resulted from measures taken in the Audrian section of the Danuke jus
updream of Bratislava in recent years. Compared to the previousyears, the mos significant
change in relation to the groundwater level was the completion of the water supdy system
in the lower pat of the Hungarian inundaion area. Since completion the water suppdy
system, in the case of low and average flow rate condtions significant increase of grourd
water levels can be seen in the river branch system at Asvanyrér6, which had previoudy
been characterized by decrease. Decrease remained alongthe Danube old riverbed in a part
of the Bagoméri river branch system and in the vicinity of thetail-race cand onthe Slovak
territory. The grourdwater level in this areais adversely influenced by theriverbed eroson
in the tailrace cand and downgream the confluence of the tailrace cand and the Danube
old riverbed. In the case of high flow rates in the Danube the grourdwater level decline
exceeded -0.7m over the whole area of Asvényi river branch system, in 2015
approximately hdf of this area show no change in comparison with 1993. The grourdwater
level decline around the reservoir and along the Danube old riverbed originaes in the
different flow rate discharged into the Danube in 1993 and 2015. This is aso the reason,
why the groundwater level decline in 2015, againg the year 1993, appears in the inland
area behind theflood protective dikes.

Monitoring results in 2015 show, tha application of an effective water supgy to the
river branch system can significantly affect groundwater levels in theinundaion area. The
results on the other side confirm the need of solving the water supgy in the lower pat of
theinundation area on the Slovak territory, paticularly in the case of low and average flow
rate condtions Thewater suppy system in thelower pat of the Hungarian inundation aea
has proved the possibility to improve grourdwater levels in this area. The postive
influence of the water supdy can be further effectively supported by measures applied in
the Danube old riverbed upgream of the confluence with the tail race channd. Increase of
grourdwater levels in the strip aong the Danube old riverbed on both sides can only be
ensured by inareasing the water level in the Danube by technical measures implemented in
theriverbed. Such measures may improvethe overal stuaion in the whole inundaion aea
on the Hungarian and Sove&K territory.
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PART 4

Groundwater Quality

Thegrourdwater qudity onthe Slovak and Hungarian territory is evaluaed spaately.
The list of objects induded in the joint monitoring is given in Table 4-1 and Table 4-2,
andther postionisshownin Fig. 4 1. For theevaudion in the Joint Report representative
objects for groundwater qudity observation have been selected on both sides. Detailed
evaluation of grourdwater qudity for each object indudeal in the joint monitoring was
dore in the Slovak and Hungarian Nationd Annual Reports on environmental monitoring
in 2015. Monitoring daa for the year 2015 in tabular form and the longterm graphical
development of observed qudity parameters for the period 1992-2015 form a pat of the
Nationd Reports. The data from monitored objects are interpreted in relation to limits for
grourdwater qudity evaluation agreed in the frame of intergovernmental Agreement from
19%. Dueto changes in naiond legislationsthese limits have been modified in 2011. The
limits are listed in Table 4-3.

4.1.Evaluation of groundwater quality onthe Sovak territory

The groundwater qudity monitoring on the Slovak territory is carried out at 18 objects
(10 doservation objects and 8 water sources). Ther list is given in Table 4-1. For the
purmposs of the Slovak-Hungarian monitoring daa of the Western Slovakia Water
Company (ZsVS), the Bratisava Water Company (BVS), Slovak Hydrometeorological
Ingitute (SHMU) and Ground Water Consulting Ltd. (GWC) were used. Evauaionin the
Joint Report is focused mainly on groundwater qudity in water sources tha are more
representative because of thar continud punping.

Table 4-1: List of monitoring oljects onthe Sovak territory

Country Object No. |Location
1 Slovakia 899 Rusovce, right side of the reservoir
2 Slovakia 888 Rusovce, right side of the reservoir
3 Slovakia 872 Cunovo, right side of the reservoir
4 Slovakia 329 Samorin, left side of the reservoir
5 Slovakia 87 Kalinkovo, left side of the reservoir
6 Slovakia 170 Dobrohost’
7 Slovakia 234 Rohovce
8 Slovakia 262 Sap
9 Slovakia 265 KTracovec
10 Slovakia 3 Kalinkovo, left side of the reservoir
11 Slovakia 102 water source Rusovce
12 Slovakia 2559 water source Cunovo
13 Slovakia 119 water source Kalinkovo
14 Slovakia 105 water source Samorin
15 Slovakia 467 water source Vojka
16 Slovakia 485 water source Bodiky
17 Slovakia 353 water source Gabéikovo
18 Slovakia 907 water source Bratislava— Petrzalka
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From among the water sources, three are situaed on right side of the Danube
(No. 102, 255 and 907) and five ontheleft side (No. 119, 105, 353 485and 467), while
the latter two are located between the Danube old riverbed and the derivation cand. The
grourdwater qudity in the water sources is stable in longterm. The water source
Bratislava - Pe¢nianky les (No. 907) is influenced by the water qudity in the Danube.
Unlike the othe water sources, mos paameters here fluctuae and show seasondity.
Groundwater qudity on the water sources at Rusovee (No. 102) and Cunovo (No. 2559
has improved since damming the Danube. The qudity on the water sources at Kalinkovo
(No. 119) and Samorin (No. 105) is influenced by theinfiltration of surface water from the
Danube and from the reservoir. The grounrdwater qudity in the water source at Gab¢ikovo
(No. 3B3) differs dueto prevailing direction of grourdwater flow, coming from the inland
area. In thewater source at Vojka (No. 467) and Bodiky (No. 485) the grourdwater qudity
is dgnificantly influenced bylocal condtions

Right side of the Danube
Thewater sources at Rusovee — No. 102 and & Cunovo —No. 2559

The groundwater qudity in the water source at Rusovee is similar to the water qudity
in the water source at Cunovo, with certain differences in the values of some parameters.
The concentrations of cations anions and condudtivity values on both water sources
fluctuae in a narow range. More significant differences in the measured values are
recorded in the case of hydrogen carboretes, which are higher at Rusovee, and in the case
of nitrates, which are higher at Cunovo. Small differences and slightly higher contents are
registered in the case of calcium, magnesium and chlorides at Rusovce. The contents of
these three parameters, together with hydrogen carboretes on the object No. 102 at
Rusovee achieves the highest values within the monitored water sources. Hydrogen
carboretes at this object range up to 300mg.I™ since 1998. During the evaluaed year,
however, there occurred two higher concentrations (3423 mg.l* and 3484 mg.l™),
similarly as in the previous year in one case (3386 mg.I™). In samples taken in May on
both water sources increased contents of chlorides occurred. The inarease at Cunovo was
only slightly (23.7mg.I™), but the concentration of 48.0mg.I™ at Rusovce was the highest
value measured since the start of monitoring. An increase was aso recorded in the case of
obsrved cations At Cunovo in the sample from Octobe higher content of potassium
occurred (2.84mg.I™Y), which represents the maximum since the start of monitoring. In the
case of magnesium very variable values have been recorded: while the content in February
was low (5.6mg.l™"), the concentration measured in the Octoba sample of 30.4mg.I™
dightly exceeded the agreed limit (30.0mg.I™"). The contents of ammonium ions and
phosphaes are low in longterm and modly range bdow thdr detection limits. The
manganese content is also low, its contents in longrun satisfy the agreed limit value The
organic pollution expressed by CODw, has decreased in comparison to the previousyear.
The dissolved oxygen content was similar as in 2014, it ranged from 2.34to 3.86mg.|I™ at
Rusovee and from 3.47to 4.66mg.I* at Cunovo. Besides the manganese, one exceedance
in the case of water temperature was recorded on both water sources (17.1°C at Cunovo
and 15.0°C at Rusovee). The contents of other observed parameters in the evaluated year
satisfied the agreed limits.
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Waterworks a Bratislava No. —907

With regard to the location of the water source Pecniansky les, near the Danube, the
grourdwater qudity in the object No. D07 is significantly influenced by changes and
fluctudion of chemical comporents in the Danube water. Vaues of individud parameters,
paticularly cations anions water temperature, dissolved oxygen content and nitrates
concentrations condderably fluctuae during the year. The groundwater qudity in this
water source in the evaluaed year has not changed and there were not recorded any high
concentrationsof observed parameters. In comparison with the other water sources, higher
values of dissolved oxygen (up to 10.7mg.I™, in 2015 it varied from 5.1 to 6.3mg.l™),
nitrates (up to 21.7mg.I™%, in 2015 they varied from <5.0to 6.9mg.|™") and CODy, (up to
2.0mg.I?, in 2015 it varied from 0.5 to 1.2mg.I™") continue to be characteristic for this
water source. The concentration of iron in the evaluated year was similarly low as in the
years 2012 and 2014, when it fluctuated up to 0.02mg.I". The ammonium ions and
phasphaes were bdow the detection limits (0.024 mg.I™ and 0.10mg.I"). In the August
sample the water tempeature (16.8°C) exceeded the limit value (12 °C) and dlight
exceedance was recorded also in the case of magnesium (38.4mg.I™). Other exceedances
of the observed paameters in the evaluaed year did na occurred.

Left side of the Danube
Water sources at Kalinkovo No. —116and & Samorin —No. 105

The groundwater qudity in water sources situaed on the left side of the Danube was
not influenced by damming as much as the qudity in the water sources on the right side
The grourdwater chemistry in the water sources at Kalinkovo (No. 119) and at Samorin
(No. 105) is similar since the beginning of monitoring and the course and changes of
majority of groundwater qudity paameters are dso gmilar.

Slightly higher values occur in the water source at Kalinkovo (No. 119) in the case of
potassium, manganese and ammonium ions The ammonium ions content is the second
highest from among the monitored water sources (higher is only in the object No. 485 at
Bodiky). In the evaluaed year the concentrations of ammonium ions varied from
<0.04 mg.I™ to 0.1mg.I"*, but they are low in comparison with the agreed limit value
(0.5mg.I™). The second highest are also the contents of manganese, which in the last two
years exceed the limit value (0.05mg.I") at each deerminaion. Previoudy, higher
concentrations (above thelimit value) occurred only occasiondly. In the evaluaed year the
contents of manganese ranged from 0.063 to 0.075 mg.I™. In the May sample, the content
of nitrates of 14.5mg.I"* was found, which represents the highest value of nitrates in this
object during the monitoring, and increased was aso the content of sulphaes and chlorides
(42.1mg.It and 2.2mg.I™%).

In contrast to the object No. 119 at Kalinkovo, the contents of ammonium ions and
manganese in the water source at Samorin (object No. 105) are low and mogtly fluctuate
bdow the detection limits. During the evaluated year one unusudly high concentration of
iron (0.40mg.I™) occurred in this object, which exceeded the limit vaue for this parameter.

Thewater temperature on both water sources in May dlightly exceeded the limit value
according to the Table 4-3. Compared to 2014, the dissolved oxygen content slightly
decreased, at Samorin it fluctuated from 3.64to0 5,42mg.I™* and at Kainkovo from 2.49to
5,76mg.I™%. In thelast four years, the hydrogen carborates and the magnesium contents are
more volatile than in the previous period of monitoring, with slightly increasing tendency.
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During the evaluated year also the contents of sodium and calcium have increased slightly.
The agreed limit values for groundwater qudity assessment in 2015 has been exceeded by
the manganese contents in the water source at Kalinkovo, once by the water temperature in
both water sources and ance by theiron mneentration & Samorin.

Waterworks at Gabc¢ikovo —No. 103 and H3

The groundwater qudity in the water source Gabc¢ikovo differs from the groundwater
qudity in water sources at Kalinkovo and Samorin dueto the different grourdwater flow
direction. The values of anunmbe of qudity indicators are relatively bdanced in this
object: the water temperature, the content of calcium, sodium, chlorides, sulphaes and also
the conductivity values fluctuates only in a narow ranges. Relatively bdanced are aso the
nitrates concentrations which in longterm oillate arourd 4 mg.I* (in 2015 they
fluctuated from 2.7 to 3.9mg.I™}, with onehigher value of 5.9mg.I™* fourd in the Octobe
sample). The dissolved oxygen contents are among the lowest ones, in the evaluated year
they varied from 0.24 to 0.28mg.I"~. The coneentrations of sodium (abou 5 mg.I™),
potassium (about 1 mg.I™) and chlorides (@bout 10mg.I™) bdongto the lowest from among
all other monitored objects. The sodium and potassium concentrations reach only hdf of
the values recorded in water sources at Samorin or Kalinkovo. Contents of ammonium
ions phosphaes, iron and manganese are low in longterm, and nogly o<tillate at the level
of detection limits of the andytical methods used. The organic pollution, expressed by
CODwn, is beow the detection limit (0.5mg.I™") since 2002. By comparing the measured
contents of observed paameters in the year 2015 with the agreed limit values for
grourdwater qudity assessment (Table 4-3), it can be stated that on the object No. 363 at
Gabcikovo exceedances did na occurred.

Water sources a Vojka— No. 467 and Bodiky — No. 485

The water sources at Vojka and Bodiky are situated in the area between the Danube
old riverbed and the deivation cand. The groundwater qudity in these objects can be
influenced bylocal condtions

The groundwater in the water source at Vojka (No. 467) has a satisfactory qudity for
drinking purposes. The water temperature sometimes exceeds the limit value of 12 °C, in
the evaluated year, however, such a temperature has not occurred. In the period of years
2007-2015 improvement of redox condtionsoccurred here, and in the last three years the
dissolved oxygen contents fluctuate around 1.6 mg.I™ (in the year 2015 from 1.2mg.I™* to
1.7mg.I"Y). Concentrations of ammonium ions phosphaes, values of CODyn, and the
contents of manganese and iron are low in longterm at Vojka and are often bdow the
detection limits. In the evaluaed year only one concentration in the case of manganese
(0.017 mg.I") was higher than the detection limit (0.008 mg.I™). The content of nitrates
was similar to that in 2014, and ranged from 2.7 to 3.4mg.I™. Unlike to other water source
objects the time series of cationsand chlorides are badanced. In theyear 2015, on the water
source at Vojka (No. 467) exceeding of agreed limits for groundwater qudity assessment
has not occurred.

The water qudity in the water source at Bodiky (No. 485) differs in a numbe of
paameters. From among the monitored water sources, for this object are characteristic the
lowest contents of dissolved oxygen, nitrates and sulphaes, and conversely the highest
values for water temperature, ammonium ions and especially manganese. The manganese
conaentrations exceed the agreed limit value at each determinaion, in the evaluaed year
they fluctuated from 0.72t0 0.91mg.I™. Thewater temperature in 2015 was aso above the
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limit value, and ranged from 12.1to 13.8°C. Concentrationsof ammonium ionsvaried in
the range from 0.29 to 0.41 mg.I*, so they were lower than the limit value for this
parameter (0.5mg.I™). The dissolved oxygen content was very low (0.09to 0.17mg.I™)
and the nitrates have not achieved the limit of determinaion (1 mg.I'). The organic
pollution, expressed by CODy,, mogtly does not achieve the detection limit (0.5mg.I™).
Only occasiondly higher values occur (e.g. in 2014 -0.97 mg.l™). From among the
monitored groundwater qudity parameters on the water source at Bodiky (No. 485) the
agreed limits were not met in the case of manganese and water tempeature at each
determinaion. Other exceedances have notoccurred in the evaluaed year.

4.2.Conclusions regarding the Sovak territory

Thechemica compostion of grourdwater in water sources indicates stable condtions
for development of groundwater qudity. The water source Pecniansky les is significantly
affected by changes and fluctuaions of the chemical compostion of the surface water in
the Danube dueto thefact, tha this object is situaed in close proximity to theriver. Mogt
paameters are volatile and show seasondity. The water temperature, the contents of
dissolved oxygen and nitrates on this object are the highest, but do not exceed the limit
values. The concentrations of observed groundwater qudity parameters on other water
sources mogly fluctuae in narow and similar to each other ranges. The exception is the
Gabcikovo water source, where the contents of sodium, potassium and chlorides achieve
approximately hdf of the vaues than on othe water sources. The difference in the
grourdwater chemistry on the water source at Gabgéikovo is related to the grourdwater
supdy from the inland area of the Zitny ogrov region, in contrast to other water sources,
which ae supdied byinfiltration d water from the Danube and from the reservoir.

The qudity of groundwater in the monitored water sources mogsly satisfies the agreed
limits for drinking water (Table 4-3). Exceedances of limits occur only on several objects
in the case of water temperature, manganese and in some years aso in the case of iron. In
the year 2015 the limit value for the water temperature was exceeded once at five
monitored water sources and in the object at Bodiky it was at al four samplings. Only on
the water sources at Gab¢ikovo and Vojka the water temperature was lower than the limit
value 12 °C. The manganese content exceeded the limit value on the water source at
Bodiky in each determination, similarly as in the other years of monitoring. In last two
years also on the water source a Kalinkovo al the manganese concentrations has been
higher than the limit value Besides the water temperature and manganese one exceedance
of the limit valuein 2015 has occurred in the case of iron in the water source at Samorin
and slight exceedance has also been recorded in the case of magnesium in the water
sources a Cunovo and Bratislava.

Based on longterm measurements it can be stated tha the organic pollution,
expressed by CODyp, decreased during the observed period. From among nutrients the
phosphaes and ammonium ionsoccur in low concentrations at observed objects in long
term and currently they are mogly bdow the detection limits of applied anadytical methods.
Only at Bodiky and Kalinkovo the ammonium ionsfluctuae above the detection limit, but
do not exceed the limit value agreed for this groundwater qudity parameter. The highest
contents of nitrates (up to 21.7mg.|™), with strong seasond variation, are registered on the
water source Pechiansky les, dueto its location close to the Danube. On the other objects
the nitrates content recently varies at low level, from 3 to 9 mg.I™ or less (at Rusovee and
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Bodiky). During the evaluaed year in the case of some grourdwater qudity parameters
atypically high conaentrations has occurred. Unusudly high values were recorded in the
case of chlorides and hydrogen carboretes on the water source at Rusovce, if the case of
potassium on the water source a Cunovo, in the case of nitrates on the water source at
Kalinkovo and in case of iron on the water source at Samorin. The inorganic and organic
micro-pollution observed in the evaluaed year on water source at Gabcikovo was low.
Except the above mentioned parameters (manganese, iron, magnesium and the water
temperature) another exceedances on monitored water sources in 2015 were not registered.

The grourdwater qudity in observation objects tha are evauded in the Nationd
Report is more influenced by local impacts. Monitoring results show that the agreed limits
are exceeded more frequently in comparison with the water sources. Exceedances occur in
the case of ammonium ions manganese, iron and water temperature. Inorganic and organic
micro-pollution is monitored at selected obervation objects (No. 88, 872 329, 170, 234,
262 and 265). In 2015, the highest limit value was exceeded in onepesticide Similarly as
in the year 2014 it was in the case of atrazine in the object No. 234 at Rohovce. The
measured conaentration, however, was lower than in the previousyear. Other indicators of
the organic and inorganic micro-pollution were fourd in concentrations bdow the limit
values for groundwater qudity evaluaion (Table 4-3). From among the heavy metals the
zinc, copper and mercury conaentrations indicate slight pollution at some observation
objects. The arsenic, cadmium, chromium, nickel and lead contents in the evaluaed year
did not reached the level of deection limit. Concentrations of al othe andysed
comporents of groundwater qudity in observation objects in the year 2015 meet the agreed
limits for drinking water qudity.

4.3. Evaluation of the groundwater quality on the Hungarian territory

The subject of joint groundwater qudity monitoring on the Hungarian side congsts of
22 objects, composed of 16 observation objects and 6wells tha are used for drinking water
suppy (water sources). While the observation wells have the screens located in the upper
pat of the gravel sediments, the water supdy wells draw water from degper horizons The
list of monitored oljectsis given in Table 4-2.

Data from wells tha are used for drinking water suppy are provided by Regiond
Water Companies. The groundwater qudity monitoring in observation wells is carried out
by the Gyér-Moson-Sopron Courty Government Office, Department of Environment
Protection and Nature Conservation. The frequency of monitoring on water sources was
four times ayear, onthe observation dojects it was twice ayear.

In the assessment of groundwater qudity in the Joint Report four observation objects
were selected on Hungarian territory (No. 9327, 9413, 9430 and 9456) tha are mentioned
bedow.
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Table 4-2: List of monitoring oljects on the Hungarian territory

Country Object No. L ocality
1 Hungary 9310 Rajka
2 Hungary 9327 Dunakil iti
3 Hungary 9331 Dunakil iti
4 Hungary 9368 Rajka
5 Hungary 9379 Rajka
6 Hungary 9413 Sérfenyésziget
7 Hungary 9418 M osonmagyarévar
8 Hungary 9430 Kisbodak
9 Hungary 9544 Halaszi
10 Hungary 9456 Asvanyraro
11 Hungary 9457 Asvanyréaro
12 Hungary 9458 Asvanyréaro
13 Hungary 9475 Gyérzamoly
14 Hungary 9480 Gyérzamoly
15 Hungary 9484 V &mosszabadi
16 Hungary 9536 Puski
17 Hungary Du-I water source Dunakil iti
18 Hungary T-I water source Feketeerdd
19 Hungary Da-l water source Darndzseli
20 Hungary K-5 water source Gyér - Révfalu
21 Hungary 6-E water source Gyor - Szégye
22 Hungary 25-E water source Gyor - Szégye

Observation well No. 9B27, ste: Dunékiliti

Based on longterm daa, in the object No. 827 a seasond, periodical fluctudion of
some water qudity paameters is clearly observable. Periodicity primarily appears in the
changes of water temperature, pH and conaentrationsof nitrates. The groundwater has low
salt content, like the Danube water. The water temperature from time to time exceeds the
limit value of 12 °C (in the evaluaed year on), but it has never reached the highest limit
value (25 °C). Pollution by organic matter, expressed by CODy, is rather baanced in last
six years and the measured values meet the agreed limitsin longterm. The nitrates and the
ammonium ions content is low, pemanently bdow the limit vaue Contary to the
previous year the content of phosphaes in Octobea dlightly exceeded the limit value
(0.5mg.I™). Manganese concentrations decreased compared to the previousyear and were
just above the agreed limit (0.05mg.I™). In addition to the water temperature, phosphaes
and manganese, aso the iron content (1.69mg.I™) in April exceeded the limit value of
0.20mg.I™. Other observed parameters occurred in quantities be ow respective limit values
for grourdwater qudity evaluation.

Observation well No. A13, ste: Sérfenydsziget

Thewater temperature in this object is relatively bdanced, because it is only to asmall
extent affected by meteorological condtions Conductivity values in 2015 were similar as
in the previousyear. Contrary to the previousyear the nitrates content in the evaluaed year
has increased (78.6mg.I™ and 76.6mg.I™") and significantly exceeded the limit value
(50 mg.I™Y), jugt like in 2012. In longterm the calcium content quite often varies above
100mg.I"}, wha is the limit value for this parameter. In the evaluaed year both
coneentrations (131 mg.I™! and 118 mg.I™) were higher than the given limit. Concentrations
of ammonium and phaosphae ionsand the contamination by organic matter are low in long
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term. This object is chaacteristic by high manganese concentrations tha congstently
exceed the limit value of 0.05mg.I™. In the case of iron occasiondly occurs higher
conaentration, which exceedsthelimit value In theyear 2015 such a concentration did not
occurred. Based on the data from 2015 it can be stated that from among the observed
groundwater qudity parameters the nitrates and manganese more sgnificantly exceeded the
agreed limit values, modeaate exceedances were doaumented in the case of water
temperature, calcium and megnesium.

Obsrvation well No. A30, gte: Kisbhodak

Thegroundwater in this object has a modeate salt content. The water temperature and
the pH vaues show a dlight seasond fluctuaion. The water temperature since 2001 often
exceeds the limit value (12 °C), in the evauaed year in both cases. The electric
condudtivity is relatively bdanced. The organic matter content also shows seasond
fluctuaion, and in longterm is bdow the limit value (3 mg.I™). However, in the evaluaed
year thefirst exception occurred, when in the September sampling a vaue of 3.3mg.I" has
been determined, wha exceeded the limit value Low concentrations are characteristic for
phaosphaes and nitrates in long-term. Ammonium ionscontent show after a dight increase
declined and in longterm is bdow the limit value (0.5mg.I""). Iron and manganese
conaentrationshigh in this object are permanently and significantly exceed thelimit vaues.
In the case of iron occasiondly alow concentration occurs, in the evaluaed year once. In
the last two years also in the case of manganese, low values were recorded during the
sampling in the spring (below the limit value of 0.05mg.I™"), however the concentration in
the autumn was again high (0.45mg.I™"). In the evaluated year exceedances of limit values
were registered in the case of water temperature and once in the case of manganese and
iron. For the first time since the beginning of monitoring the organic matter content was
higher than thelimit value, butit did not exceeded the highest limit value Also in the case
of calcium, there occurred in the September sample a conaentration (115 mg.I™) above the
limit vaue

Observation well No. H56, ste: Asvanyrard

The groundwater is of medium mineralization and has stable water temperature with
adight seasond fluctuaion. The conductivity values are relatively bdanced. The upward
trend in the concentrationsof ammonium ionsstopped in 2008 and after a slight decrease it
has stabilized at concentration higher than the limit value for this paameter (it oscillates
arourd 1.5mg.I"). The high ammonium ion content in the water in this object is
congdered to be background pollution from agricultural activities. From among the other
observed nutrients, the content of nitrates and phosphaes is low in longterm. The organic
matter content, expressed by CODw, does not show significant changes and is bdow the
limit value in longterm. The groundwater has a high iron and manganese content, with
seasond fluctuaion. Concentrations of these parameters significantly exceed the drinking
water limit values. In the evaluaed year the manganese concentrations has decreased
significantly and for the first time since the start of monitoring there occurred also
a concentration bdow the detection limit. From the observed water qudity daa in 2015
results tha ammonium ions iron and manganese (once) concentrations significantly
exceeded the agreed limit values. The water temperature slightly exceeded the limit value
of 12 °C and in onecase aso the content of calcium (130 mg.I™) was higher than the limit
value Concentrations of othe observed parameters varied bdow the respective limit
values.
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4.4.Conclusions regarding the Hungarian territory

The abowe results show tha the groundwater in shdlow horizonsof gravel sediments
is enriched with iron and manganese. This aso applies to other observation wells tha were
evaluated in the Nationd Report. Iron and manganese concentrationsin mos obervation
wells pamanently exceed the limit vaues.

Increased contents of nutrients and organic pollution mogly relate to local
contamination, which is of agricultural origin, or in some cases come from wastewater
ponds In general it can be stated tha thar content in observation objects has not changed
significantly in comparison with the previous year. High contents exceeding the limit
values are recorded only at certain objects. For example the water qudity at object
No. B68 at Raka is still affected by local pollution. High ammonium ion contents occur
here in longterm, which exceed the limit value by tenfold (in some years up to
hurdredfold). Also phasphaes fluctuae abowve the limit value and only the content of
nitrates in the years 2007-2015 decreased bdow the limit value, with the exception of one
concentration in 2013 and one concentration in 2014, which however, only sightly
exceeded the limit value Contents of ammonium ionsoccur above the limit valuein long
term also on the object No. H75 at Gyérzamoly and also on the above evaluaed object
No. 56 at Asvanyrérd, where the inareasing conaentrations has stabilized on the level of
1.5mg.I™ in recent years. Obsolete animal breedings gradudly being disposed of, what is
reflected in the grourndwater qudity improvement, e.g. on the object No. A58 at
Asvényréro, where no signs of fresh pollution were found. The content of nitrates and
ammonium ionsdecreased, hut the content of phasphaes continues to besix or seven times
higher than the limit value The change in the concentration of nitrates in the object
No. 418 at Mosonmagyaréva points to the impact of backgrourd pollution. From the
longterm point of view, after a decrease in nitrate concentrations since 2005 it was
possible to see again an increase of their concentrationsand the measured values fluctuaed
arourd thelimit vdue Snce 2012, however, they began to gadudly decline

The organic pollution, expressed by CODy,, mogly meets thelimit value During the
monitoring in some objects time-to-time occurred values exceeding the limit value, but
since 2008 it was only three times on the object No. %457 at Asvanyr&ré. In the evaluaed
year a dlight increase of organic pollution has been recorded in the object No. 430 at the
village Kisbodsk (3.3mgl™) and areatively high value (6.2mgl™) was measured in the
autumn in the object No. 9475 at the village Gyérzamoly. This value exceeded also the
highest limit value for this parameter (5.0mgl™ - Table 4-3). On obijects close to pollution
sources located in the direction of grourdwater flow (objects at Rajka and Asvényréro) the
changes in grourdwater qudity related to livestock farming can be well and sengtively
observed.

Inorganic and organic micro-pollution is monitored at selected objects (No. 9GB79
9413, 9536, 94% and 9480). In the year 2015, organic micro-pollution was fourd in
concentrations bdow the limit values for groundwater qudity evaluaion (Table 4-3).
From amongtheinorganic micro-pollutants the concentrationsof copper, nickel, chromium
and cadmium in certain objects indicate slight pollution. In the case of arsenic exceeding of
the highest limit value of 10 pg.I* was fourd in the object No. %36 at village Puski
(12.2pg.l™). Concentrations of zinc, lead and mercury in the evaluaed year did not
reached thelimit of detection.
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The groundwater qudity in degpe horizons of gravel sediments in the Szigetkdz is
monitored by production wells in water sources. Wells in the region at Gyér have higher
content of ammonium ions organic matter, manganese and iron in comparison with the
othe monitored wells. Manganese and iron concentrations exceed the limit values or
approach them. The conaentrations are lower in wells where the water is drawn from
agreater depth. The water extracted in water sources Dungiliti |, Feketeerdé T-IlI and
Darndzdi | is of satisfactory qudity and the grourdwater qudity is characteristic by high
stability. In generd, the groundwater qudity in wells producing potable water (occasiondly
after pre-treatment) is suitable for drinking water supgy.
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Table 4-3: Groundwater quality limitsfor drinking purposes

Bagc parameters - physical and chemical parameters

parameter unit limit value highest limit value
temperature °C 12 25
pH - 6.59.5

conductivity at 25 C mS.m* 250

0, mg.|™* -

CODy, mg.|™” 3 5
NH mg.|™” 0.5

NO5 mg.|™* 50

PO,> mg.|™* 0.5

Mn mg.|™” 0.05

Fe mg.|™” 0.2

Na' mg.|™” 200

K* mg.|™” 10 12
ca** mg.|™” 100

Mg** mg.|™” 30 50
HCOs mg.|™* -

cl mg.|™” 250

SO~ mg.|™” 250

Supplemental parameters— inorganic and organic micropollutants

parameter | unit limit value highest limit value
Inorganic micropollutants - heavy metals

As ug.* 10

Cd ng.l? 5

Cr ng.lt 50

Cu ug.™ 200 2000

Hg ng.lt 1

Ni ug.™ 20

Pb ug.™ 10

Zn ug.™ 200 3000
Organic micropollutants

pesticides — um ng.l™ 0.5

pesticides — individually ng.l? 0.1

aldrin ng.l™

dieldrin ng.l? 2 <0.03

heptachlor ng.l™ 0.03

heptachlor epoxide ng.l™t 0.03

trichloroethylene ug.l_i s <10

tetrachloroethylene ug.l

DDT/DDD/DDE ng.l™ 1 5

HCH —sum ng.l? ¥ <0.1

HCH — hexachlorciclohexane
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PART 5

Soil Moisture Monitoring
5.1. Data collection methods

In the year 2015 the soil moisture monitoring on the Slovak side continued without
changes. The soil moisture is measured on 20 monitoring areas (12 forest monitoring areas,
5 biological monitoring areas and 3 agricultural areas) with neutron probeto the prescribed
depth or to the depth of the groundwater level. Measurements are peformed at 10 an
depth intervals and the soil moisture is expressed by the total soil moisture content in
volume percentage.

Monitoring of soil moisture on the Hungarian sideis currently sugpended and has not
been implemented for the third year. In the past it was carried out on 14 monitoring areas
(6 forest monitoring areas and 8 agricultural areas). The soil moisture was measured with
acapecity probe to a maximum depth of 3 m. Since no current daa are available,
evaluaion have notbeen carried ou.

Thelist of monitoring areasis given in Table 5-1 and 5-2 and ther situaionis shown
in Fg. 5-1.

Table5-1: List of monitoring stationson the Slovak side

Country | Station No. |Locality and position
1 Slovakia 2703 Dobrohogt, inundation area
2 Slovakia 2704 Bodiky, inundation area
3 Slovakia 2705 Bodiky, inundation area
4 Slovakia 2706 Gabtikovo, inundation area
5 Slovakia 2707 KTi¢ovec, inundation area
6 Slovakia 2716 Rohovce, agricultural area
7 Slovakia 2717 Horny Bar - Sul'any, agricultural area
8 Slovakia 2718 Horny Bar, agricultural area
9 Slovakia 2755 Sap, inundation area
10 | Slovakia 2756 Gabtikovo, inundation area
11 | Slovakia 2757 Baka, inundation area
12 | Sovakia 2758 Trstend na Ostrove, inundation area
13 | Slovakia 2759 Horny Bar - Bodiky, inundation area
14 | Sovakia 2760 Horny Bar - Sul'any, inundation area
15 | Slovakia 2761 Horny Bar - Bodiky, inundation area
16 | Slovakia 2762 Vojka nad Dunagjom, inundation area
17 | Sovakia 2763 Vojka nad Dunagjom, inundation area
18 | Slovakia 2764 Dobrohogt, inundation area
19 | Sovakia 3804 Medved’ov, inundation area
20 | Slovakia 3805 KTicovec, inundation area




Joint Annual Report on Environment Monitoring in 2015 64

Table5-2: List of monitoring stationson the Hungarian side
(since 2013 na observed)

Country | Station No. |L ocation

5.2. Data presentation methods

The mode of soil moisture data presentation have not changed. The soil moisture
content is displayed in figures showing the average volume percentage of moisture for the
depth interval from 0 to 100cm and from 110 to 200cm. The measured soil moisture
content at selected sampling sites is presented in colour chats with soil moisture time
distribution for the entire monitoring period and for the entire measured depth. Monitoring
data are comprehendvely processed in the Nationd Annual Reports on environmenta
monitoring and the graphical presentation d each monitoring site is given in Annexes.

5.3. Evaluation of resultson the Slovak side

Soil moisture on the Slovak side is observed on sites located in the inunddion area
and flood-protected agricultural area (Fig. 5-1).

Monitoring siteslocated in the agricultural area (No. 2716, 2717, 2718)

Monitoring sites tha are located in the agricultural area are situaed behind the
derivation cand on regularly cultivated agricultural land. The soil moisture content on
these sites during the entire observation period runssimilarly. Since 2004, slight increase
of the soil moisture content can be seen, while the groundwater level postion and
flucuaion remained modly unchanged. Since 2011, however, dlight decrease of
groundwater level can be seen, wha was reflected in a decline of soil moisture content in
the depth interval 1-2 m bdow the surface. In last two years, the decline in soil moisture
content more significantly appears also in the depth interval 0-1 m, wha probably relates to
the absence of larger and nore longer-lasting flood or discharge waves (Fig. 5-2, Fig. 5-3).

The groundwater level at al three monitoring sites is relatively bdanced. At the
monitoring site No. 2716 the groundwater level usudly fluctuaes at a depth of 2.6 to
4.2m, in the year 2015 it was from abou 3.8 to 4.4m. At the site No. 2717 the
grourdwater level fluctuates at adepth of 2.0to 3.5m, in 2015 it was only from3to 3,5m
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(Fig. 5-3). The groundwater level at the site No. Z718 varies in the depth of 1.5to 3.0m,
however in early 2014 has decreased to 3.3 m, which was thelowest level since arting the
observation,andin 2015 it fluctuaed from 2,8to 3,2m. Thereason for the sgnificant drop
in groundwater levels, as seen in 2014 or in the second hdf of the year 2015, were the
longterm low flow rates on the Danubke, tha moved far bdow the longterm average
values.

Similarly to the previousyear the fluctuaion of soil moisture content in 2015 in both
depth intervals have been dependead on climatic condtions The groundwater level, even
during discharges waves on the Danube, did not influenced the soil moisture in layers to
thedepth of 2 m(Fig. 5-3).

The soil moisture values in the depth interval 0-1 mat thesite No. Z716 modly vary in
the range between 5 to 20 % in 2015 it was from 5 to 21 % Values at the site No. 2717
usudly fluctuate between 20 and 30 % in 2015 they varied between 16 and 32 % The soil
moisture content at the site No. 2718 modly reaches values between 25-35 % in the year
2015 it was from 21 to 35 % (Tab. 5-5). The soil moisture content in the winter period
started at relatively high level and until the end of the winter period were more or less
stagnant. Since the beginning of growing season it began to decline and declined until mid
Augug, when dlightly increased thanks to abundant precipitations During September and
first hdf of Octobe the decline continued. Thanksto rich precipitationsin the second haf
of Octobe the soil moisture content has increased and remained increased until the end of
the year. However, the soil moisture content at the end of the year have reached only
approximately hdf of the content from the beginning of theyear. Themaximal values a dl
three sites occurred at the beginning of theyear in Januay and February. Thelowest vaues
in theyear 2015 occurred in August and Sgptember.

In the depth interval between 1 and 2 mthe soil moisture values are more bdanced. At
the monitoring site No. 2716they usudly vary from 12 to 20 % in 2015 were in therange
from 12 to 19 % At the monitoring site No. 2717 mogtly reaches 28 to 37 % in the year
2015 they fluctuaed from 20 to 28 % At the monitoring site No. 2718 they usudly range
from 16 to 30 % in the year 2015 ranged from 8 to 23 % (Tab. 5-5). Compaing to the
previous year the soil moisture content in 2015 in this depth interval dlightly decreased
again and at monitoring sites No. 2717 and 2718 reached the lowest values for the whole
period of monitoring. The minimal average values of the soil moisture content were
recorded in September and Octobe. The maximal average values occurred in Februay or
March.

Table5-5: The minimal and maximal average soil moisture contents at agricultural
monitoring sites
Layersdown to 1 m depth L ayer s between 1-2 m depth
minimum [%] |maximum [%] | minimum [% ]| maximum [%]
2716 5.72 20.57 12.28 18.73
2717 18.6 31.51 20.35 27.712
2718 21.48 34.9 8.3 22.63

Monitoring site
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Monitoring sites located in the inundation area (No. 2703-2707, 2755-2764, 3804, 3805)

The soil moisture in the inundaion area, along with the groundwater level and
precipitations is highly dependent on naura or artificia floods. Since no flood or
significant discharge waves occurred in the last two years, it has been reflected in
a dgnificant decline in moisture content in the soil, especially at sites that were previoudy
influenced by the ground water level. Precipitations and the discharge wave in Januay
2015 created arelatively good condtions before the growing season, despite lower
precipitations and low flow rates on the Danube in Februay and March. Since the
beginning of the growing season the soil moisture content began to decline and on mog of
monitored sites it has been decreasing amog withou interruption until mid-Octobe. A
short interruption of the soil moisture content decrease occurred in May during the
discharge wave, when the increased ground water level moisturized the soil layers in the
depth interval 0-1 mat monitoring sites No. 2706, 2707, 275, 2755, 3804 and 3805 in the
area of Istragov and bdow the confluence of the tall race cand and the Danube old
riverbed. The soil moisture content has been influenced also at monitoring sites No. 2756,
2757 and 2738 in the depth interval 1-2 m. The soil moisture in the upper soil layers at
these sites and in both depth intervals on the rest of the monitoring sites has been
influenced only by climatic condtions Development of soil moisture content at the end of
the year was in both depth intervals different. While in the depth interval 0-1 m the soil
moisture content has increased, dueto therelatively abundant precipitations paticularly in
the second hdf of Octobe, the soil moisture content in the depth interval 1-2 m had not
changed subgantialy or only slightly increased. The soil moisture content in layersto 1 m
depth at the end of the year on mog of observed monitoring sites hardly achieved hdf of
the content from the beginning of the year. Thestudion in the depth interval from 1 0 2m
depth was even worse. On large number of monitoring sites the soil moisture content has
remained very low and at severa sites it has reached lowest or nearly lowest values during
the period of obrvation. The occurrence of minimal and maximal values differed
according to the prevailing influence (flow rates, precipitations water supgy), but in
general it can be stated tha the maximal values occurred at the beginning of the year in
Januay and Februay or in May at places under the influence of the Danube flow rates. The
minimal values were characteristic for the period from late augus (layersto 1 m depth) till
the end of the year (layers beween 1 and 2 m depth). Concerning the minimal and the
maximal average values it can be generally stated that compared to the previousyear the
minimal values in both depth intervals were lower on most of monitoring sites, on the rest
they were very similar. The maximal values in both depth intervals were lower at hdf of
the observed gtes and dightly higher a the second hdf of thelocations

Thethickness of soil profile in the upper pat of theinundaion aeaislow (monitoring
sites No. 2703 2764, 2763, 276 and 2761), similarly as on the Hungarian side The
grourdwater level at these places fluctuaes only in the gravel layer. In 2015 the
grourdwater level onareaNo. Z703fluctuaed from 4.3to 50 m. On aeas No. 2764, 2763,
27& and 2761 the grourdwater level changed from 2.7 to 4.8 m. Layers to 1 m depth are
amog exclusvely dependent on climatic condtions Only high flood waves can influence
the soil moisture content by increasing the groundwater level. Layers bdow 1 m depth are
also mogly dependent on climatic condtions however the botom pat of this depth
interval can bedlightly influenced by discharge waves. In 2015 there did not occurred such
adischage wave. Maximal average soil moisture contents in both depth intervals occurred
a the beginning of the year, in Januay and February. The minimal average soil moisture
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contents in the depth interval 0-1 m occurred in Augus and September, while in the depth
interval 1-2 mthey were recorded in the paiod from Octobe to December.

The thickness of the soil profile in the middle part of theinundaion areais higher. In
general the groundwater regime in this regionis influenced by the water supdy of theriver
branch system, introduced in May 1998. Moreover, the naural floods or discharge waves
have significant influence on the grourdwater level. The groundwater level in 2015
fluctuated dlightly above or around the bounday beween the soil profile and gravel layers
- monitoring sites No. 2704, 2705, 2757, 2738, 278 (Fig. 5-5) and in thefirst hdf of the
growing season patialy supdied the soils with water. During the year the grourdwater
level on area No. 2704 fluctuaed from 3 to 4 m. On areas No. 2757, 2758, 2759 and 2760
it mogtly changed from 1.8-3.5m (Fig. 5-4a, Fig. 5-5). Themaximal values of average soil
moisture content in both, in the layer down to 1 m depth and in the layer bdow 1 m depth
occurred at the beginning of the year, from Januay to early March. Only on monitoring
sites No. 2757 and 2758 the maximal average value of the soil moisture was recorded in
May, after the discharge wave. Minimal vaues in the layer down to 1 m depth were
reached from late Augud to Octobe, in thelayer bdow 1 m depth it was from Octobe to
the end of the year (Fig. 5-4b). Different situaion is on the area No. 2705, where the
grourdwater level fluctuaes close to the surface. The minimal soil moisture value in both
depth intervals was recorded at the beginning of the year in Januay, and the maximal
values occurred in the peiod from Augud to November.

In the lower pat of inundaion area, downgream of confluence of the river branch
system and the Danube old riverbed (monitoring sites No. 2706, 2755, 279%), the
grourdwater level usudly flucuaes around the bounday beween the soil profile and
gravel layer (Fig. 5-6a). The groundwater level in 2015 fluctuaed in the depth between 1.4
and 4.6 m, monitoring areas were not flooded. Due to very low flow rates in the Danube
during the second hdf of the year, the soil moisture in this period was dependent on
precipitations only. Besides the dischage wave in Januay, which togethe with
precipitations created favourable moisture condtionsbefore the vegetation period, the soil
profile had been moisturized aso durng the second dischage wave in May. The soil
moisture content started to decline from the beginning of the vegetation period, but thanks
to the discharge wave in May the decline has been shortly interrupted. However, with the
decrease of flow rates the soil moisture continued to decline and the lowest values were
recorded in late Augug and in September. Thanksto abundant precipitationsin the second
hdf of Octobe the soil moisture content at the end of the year slightly increased. Maximal
values in the layer down to 1 m depth occurred at the beginning of the year in Januay, in
the degpth bdow 1 mthey occurred dter the discharge wave in May (Fig. 5-6a,b).

The soil moisture contents at monitoring sites No. 2707, 3804, 380, that are located
in the inundation bdow the confluence of the tailrace cand and the Danube old riverbed,
are highly influenced by theflow rate regime in the Danube. The maximum average values
in 2015 in both depth intervals occurred after the discharge waves in Januay or in May.
The lowest values were recorded in Septembe and Octobe. The groundwater level at
monitoring sites No. 2707, 3804 and 3806 fluctuated in thedepth 1.7-4.7 m, butduring the
discharge waves the groundwater level have raised to 0.3m bdow the surface. The
riverbed eroson negatively influences aso these monitoring areas. During low flow rates
in the Danube, as it was during the second hdf of the year, the groundwater level does not
suppy the soil profiles sufficiently.
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Table5-6: The minimal and maximal average soil moisture contents at monitoring
sitesin theinundation area

Monitoring site L ayersdown to 1 m depth L ayers between 1-2 m depth
minimum [%]|maximum [%] | minimum [%] | maximum [%]
2703 9.14 27.18 12.53 25.8
2704 11.19 32.P 16.75 32.2
2705 44.43 49.07 42.2 44.5%6
2706 9.2 24.16 11.4%6 32.84
2707 6.81 21.9 9.6 27.4
2755 13.4%6 40.@ 5.3 41.3%A
2756 13.71 31.71 21.8 37.90
2757 21.3% 35.2 12.53 36.74
2758 29.% 42.8 16.4 38.41
2759 14.2 25.4 27.38 32.8%
2760 13.9 37.8% 10.23 22.%
2761 8.71 30.@ 5.% 8.71
2762 15.(8 35.12 13.3 39.8
2763 6.27 25.6 3.6 11.3%1
2764 13.78 32.6@ 6.8 9.64
3804 22.31 45.4 26.2 48.77
3805 23.390 38.07 11.0 40.%
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Soil moisture monitoring

Fig. 5-2
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Fig. 5-3
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Fig. 5-4a
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Sal moisture monitoring

Fig. 5-5
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Based on NLC data
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PART 6

Forest Monitoring

The development of forest stands as well as plant and anima communities evaluaed
in Part 7 - Biological Monitoring, was influenced by bdow-mentioned hydrological and
climatic condtions tha are consdered to berelatively unfavourable:

- Consdeing the water content, the year 2015 was assessed as dry and the flow rate
regime of the Danube as atypical. The average daly flow rates mos of the year,
except for afew discharge waves, ranged significantly bdow the long-term average
daly flow rate values. No dischage wave was large enough to cause at least
apatia floodng of theinundation aea.

- In terms of rainfall totals the evaluaed year was dry, moreover the precipitations
were unevenly distributed in time and space. Therainfall totalsin early spring were
very low, subsequently the vegetation growth has been favourable influenced by
intense precipitationsin May. This was followed by very longdry season until mid
Augud. Later periodswith abundant rainfalls aready had only little influence on
vegetation development.

- Theevaluaed year can be characterized by frequent occurrence of periodswith air
temperatures above the average. Thar negative effect on vegetation, reinforced by
the severe lack of precipitations was mog notceable in July and Augud.

6.1. Evaluation of the Slovak territory

Monitoring sites on the Slovak territory are situaed in the inundaion area. Thelist of
monitored sites is given in Table 6-1 and ther Stuation is shown in Fig. 6-1. In accordance
with theintergovernmental Agreement the Slovak Party also in the year 2015 observed the
development of basic growth parameters, weekly girth growth and the heelth state of trees
by terrestrial way. Aerial imagery of the health state of forest standsis carried outin three-
year intervals, in the evaluaed year was not carried ou.

In the Slovak inundaion area the mog prodictive cultivated popar stands are
monitored. At present the Pannania popar clones had already replaced clones of 1-214 and
Robuwsta, as well as the white willow stand, on al origindly obsrved areas. On two
subditutive areas the weekly girth growth on the popar clone 1-214 are temporarily
obsrved.

The development of mod forest standsin the evaluaed year did not show significant
differences in compaison with the previous years, despite the absence of floods and les
favourable hydrometeorological condtions

The height increment qudity classification in mog of observed forest standsremains
basically unchanged. Mgjority of standsis characterized by intense or modeate growth. On
theareaNo. 2687 a gradud improvement of heght increment can beseen duing thelast 6-
7 years, and in the last two years also on the area No. 2682 Furthe decline of the
increment onthis area was notregistered in the evaluated year, thetendency has tumed.
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Table6-1: List of theforest monitoring areason the Slovak side

Area | Area | River L ocality Tree species Age of
No. | label km trees
2681 |L-3 1812 |(Sap poplar - Populus x euroamericana Pannonia 13
2682 |L-4 1816 |Gabcikovo poplar - Populus x euroamericana Pannonia 8
2683 |L-5 1821.5 |Baka poplar - Populus x euroamericana Pannonia 9
2684 |L-6 1824.5 |Trstenana Ostrove poplar - Populus x euroamericana Pannonia 12-(14)
2685 |L-7 1828.5 |Horny Bar — Bodiky  |poplar - Populus x euroamericana Pannonia 17
2686 |L-8 18315 [Horny Bar — Sulany  |poplar - Populus x euroamericana Pannonia 10
2687 |L-9 1830 |[Horny Bar —Bodiky |poplar - Populus x euroamericana Pannonia 16
2688 |L-10 |1834 |Vojkanad Dungom |last unsuccessful reforestationin 2008 -
5573 |L-10a* | 1834 |Vojkanad Dungom |poplar - Populus x euroamericana I-214 cca22
2689 |L-11 |1834.5 |Vojkanad Dungiom |poplar - Populus x euroamericana Pannonia (14)-16
2690 |L-12 1838 |Dobrohod last unsuccessful reforestation in 2006 -
4436 |L-12b* | 1838 |Dobrohost’ poplar - Populus x euroamericana I-214 cca43
3802 [L-25 |1806 |Medvedov poplar - Populus x euroamericana Pannonia 21
3803 [L-26 |1803 |KIUcovec poplar - Populus x euroamericana Giant 19
* - on subgtitutive areas marked by letters “a’ or “b” only temporary measurement of weekly girth growth is
carried out

The weekly girth growth measurements in young Pannania pogdar stands (monitoring
areas No. 2681, 2683, 2684, 2686) have been started in 2011. The cumulative girth growth
values of young podars are rather low during the whole observation period. Compared to
the previousyear at al areas lower increments have been registered in the evaluaed year,
except the area No. 2681 Similar tendency has been registered also on the subditutive
areas No. 5573 and 4436, while their growth in the previousperiod sgnificantly fluctuated.

Clear growth peak of popdars could not be identified on mog of observed areas. In
gengal it can be conduded tha the growth of podars was more stable and more intense in
thefirst months of the growing peaiod, especialy in May and lune

Unlike the previous year multiple occurrence of zero weekly girth growth has been
registered. Zero increments in a small numbe were registered basically on all areas. Thar
occurrence were the mogs frequent in the first hdf of Augud, probaly due to the
persistence of several unfavourable hydrometeorological condtions

Thelength of the growing season in the evaluaed year was relatively short. Initiation
of growth at paticular areas was recorded from mid-April untl the beginning of May.
During September, the maority of stands already had minima increments, end of the
growing season d dl trees was dated to theend d September.

The observed cultivated podar stands (Pannmia and Giant clones) were withou
changes healthy and vital. Still it is registered only isolated infestation of trees by diseases
and pests. Due to the occurrence of certain weather condtions increase of foliar pests
basicaly in thewhole region hes been registered in the evaluaed year.

At theend it shoud be noted tha the overal tendency in groundwater levels at most
of observed sitesis decreasingin longterm. For this reason it is necessary to enphasize the
efficient use of existing weirs in the river branch system to mitigate the effects of
grourdwater level decline and to ensure annual artificial floodng of the area especially
during peiods of longterm drought. Permanent solution would be the increase of water
level in the Danube old riverbed by submerged weirs It is aso necessary to ensure an
earlier increase of discharges to theriver branch system, before the start of growing season.
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6.2. Evaluation of the Hungarian territory

The forest monitoring in the Szigetk6z area in the previousyear has been carried out
under the INMEIN project (Innovative methods for monitoring and inventory of Danube
floodplain forests usng moden 3D techndogies of remote senang), which introduced
anew approach. Ingead of obtaining dendrometric characteristics of forest stands at
permanent monitoring areas, the areas for observation were randamly selected from layers
into which the forest departments were classified according to type and age. In addition,
weekly girth growth increments were observed during the vegetation period in three forest
compatments. By the change of methodology the comparability with results achieved in
previous years was interrupted. In the evaluaed year however, the Hungarian Party
provided noforest monitoring daa.
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PART 7

Biological Monitoring

The biological monitoring congsts of agreed groups of plants and animals. In the year
2015 it was peaformed only on the Slovek territory. The monitoring on the Hungarian side
has been suspendd in full extent, similarly as in 2012 and 2014. The monitoring on the
Slovek sideis peformed on six complex monitoring areas, ther postion is displayed on
Fig. 7-1. Thelist of obgerved groups of plants and animalsis given in Table 7-1.

Table 7-1: Thelist of monitoring areasand monitoring stes

Monitored groups
No. | Name| Id L ocality M acr ozoobent. | Zoopl.
A|IB|CID|E|JF|[G|H]|I]J
Slovak side —complex monitoring areas
1 | B-6 | 2600 |Dobroho$t’ — Dunagjské kriviny ° oo /o |0 e o | e
2 | B-9 | 2603 |Bodiky — Bodicka brana oo oo 0|00 oo
3 | B-10 | 2604 |Bodiky — Kral'ovska luka oo oo 0|00 oo
4 | B-14 | 2608 |Gabgikovo — Istragov oo 0|0 e 0@ o | e
5 | B-15 | 2609 |Sap — Er¢éd ° °
6 | B-18 | 2612 |[Krugovec — Sporna sihot’ oo oo 0|0 |oe oo
Hungarian side — monitoring sites (monitoring suspended in 2012, 2014 and 2015)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22 GAZ |Gé&zfiii Danube, Galambos X | X | X | x
23 MOS [Mosoni Danube, Szil os X | X | x| x

e — data provided according to the Agreement

= — observation not realized, monitoring suspended

Legend: A - Phytocoenology (Braun-Blanquet)
B - Macrophytes (according to Kohler and Braun-Blanquet as well)
C - Fish (Osteichthyes)

D - Terestrial Molluscs (Gastropoda)

X — evaluation according to WFD methodology
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- Aquatic Molluscs (Moll usca)

- Dragonfli es (Odonata— aquatic larvae on the Slovak side + flying imagines as supplement)

- Mayflies and Caddisflies (Ephemeroptera and Trichoptera - aquatic larvae on the Slovak side
+ flying imagines as supplement)

- other groups of macrozoobenthos according to the WFD requirements

- Cladocerans (Cladocera)

- Copepods (Copepoda)

O Tm

« - T

Consdering tha for the year 2015 the Hungarian party do not provided any daa from
biological monitoring, evauaion of the Hungarian territory was not carried out in this
Joint Report. A short description of climatic and hydrological condtionsin the evaluaed
year, which influenced the development of oberved groups of faunaand florais given in
Part 6 —Forest Monitoring.

7.1.Phytocoenology

Theleft-sideriver branch system

On thearea No. 2600 community of the driest type of floodplain forest occur, in which
podtive changes can be obsrved in last three years, resulting from restoration
interventions carried out (the periphaa arm and the central depression are permanently
suppied with water from the Dobrohost’ cand). In the evaluaed year disintegration of the
poaly developeal tree layer had been registered again. The shrub layer continues to
domnate. In line with the expectations the synanthropic species in the dense heb layer
have, tha appeared after disruption with restoration works, receded. The significant
summer drought however, has caused also a retreat of newly appeared wetland and
hydrophlic species.

Theinfluences of forest management interventionscarried out on the monitoring area
No. 2603in previousyears are jus weakly visible. The coverage of thetree layer basically
stagnaes, the coverage of the shrub layer gradudly inaeasing, only regarding the heb
layer there were significant changes registered dunng the summer. Its coverage and species
richness was significantly reduced due to the drought. From the community the
hygrophlous species disappeared again, while the indigenous nitrophilous representatives
have dominaed. The significant presence of invasive woody plant mainly in the shrub
layer is congdered to beunfavourable.

The summer's drought slightly affected also the stabilized hygrophlousphytocoenoses
on the monitoring area No. 2604. Willows in the tree layer have not suffered by water
shortage and the shrub layer remained negligible. Changes have been registered in decline
of species number of the herb layer, in the disappearance of hydrophytes vegetation and in
increase of the presence of an invasive plant. The domnance of several nitrophilous
species was preserved, a well as the occurrence of rare species.

The woody vegetation on monitoring area No. 2608 congsts of young pogars, which
so far have poa coverage. Slightly higher coverage is in the shrub layer, which congsts of
lower pogars and sprouting (mogly) naive trees and shrubs The coverage of herb layer is
usudly very high, its physiognomy remains determined by nitrophilous species tha have
been visibly weakened by a summer drought. Hydrophytes, which returned to the area after
thefloodin 2013, have absented dueto drought, and the presence of an invasive plant has
stabilised. Thepresence of precioussnowflake (Leucojum aestivum) is assessed pasitively.
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Thetree layer on the monitoring area No. 2609 is created by yourg podars, tha had
arelatively high coverage in the spring, but thelong-lasting summer water shortage evoked
the early shedding of thar leaves. The shrub layer on this areais missing. In the stabilised
plant undergrowth the neophytic aster (Asier lanceolatus), the indigenous marshy summer
snowflake (Leucojum aestivum) and the nitrophlous dewberry (Rubuscaesius) species
have dominaed again. However, the absence of floods allowed the return of two invasive
plants, bu ther occurrenceis ill rare.

The species compostion and the coverage vaues of the tree and shrub layers on the
area No. 2612in recent years are at similar level. However, the coverage value of the herb
layer was greatly reduced dueto the summer drought and the species numbe has decreased
as well. In the undergrowth the origind nitrophilous herbs continueto domnae. Invasive
herbsin the evaluaed year absented, but invasive woody plant appearsin dl three layers.

Theright-sideriver branch system
Phytocoenological observationswere notcarried ou.

7.2. Terrestrial molluscs

Theleft-sideriver branch system

Compared to the previous year the terrestrial mollusc’s communities on areas
No. 2600, 2608, 2604 and 2612 did not show significant changes. The malacocoenoss on
the area No. 2600 still has a character of the driest type of soft (or trandtiond) lowland
forest. Its structure is stable with dight inter-annual fludtuaions in recent years an
euryoecious representative, along with high portion of forest mesohygrophlous and
euryhygric species, domnaes. Still holds tha in terrain depressionssurvive hygrophilous
species with a stable low abundance. Due to the location of the oberved site the changes
evoked by the flow restoration in the adjacent river arm and subsequent water supgy into
the pat of the monitoring area has not appeared ndthe in the third year after the
completion d these measures.

The terrestrial malacocoenoss on the area No. 2603 which is obsrved in the
gradudly clogng podar stand, develops into a taxocoenoss of dryer type soft lowland
forest. The domnant presence after the floodin 2013 reached hygrophlousspecies, butin
the evaluaed year, probably due to drought, they retreated again, and the presence of
mesohygrophlous representatives have increased. The terrestrial malacocoenods on the
area No. 2604 still has a sgnificant wetland character and represents the wettest variant of
afloodplain forest, with high species richness and domnance of forest hygrophlous and
polyhygrophlous species (along with the presence of rare and scarce wetland species).
Signs of rudedisation are not visible even after forest management interventionsin the
vicinity during previous years. The malacocoenods on the area No. 2612 due to regular
floodng congsts of mixture of hygrophlous mesohygrophlousand euryeciousspecies in
long-term. The polyhygrophlous species, which were brought by the flood in 2013, log
thar domnant representation.

The malacocoenoses on areas No. 2608 and 260 are significantly affected by the
clear-cut of the forest standsin previousyears. Ther development at present reflects the
impacts of forest management interventionsand the subsequent regeneration of vegetation,
not the changed moisture condtionsin the area. Signs of the malacocoenoss degradaion
on the area No. 2608 are significant even after seven years after the reforestation of the




Joint Annual Report on Environment Monitoring in 2015 75

area. In the malacocoenoss dominae the euryeciousand mesohygrophilous species, while
the reappearance of hygrophilous species is still not obsrved. Regeneration of the
malacocoenoss was not registered nether after thefloodin 2013, nor after the restoration
measures in this region (the supdied amourt of water is still not sufficient). Despite this, it
iIs expected tha the community can recover in 5-10 years. The situdion in the
malacocoenoss onthearea No. 2609 since the strongfloodin 2013 gpears to ggnificantly
more favourable. At present it is posible to state tha the hygrophilous and
polyhygrophlous structure of the community gradudly returns Moisture demanding
pioneer species, which have been brought here by the flood, have settled, thar aburdance
is gradudly increasing, and in the evaluaed year started to have dominant representation.
At the same time the abundance of the previoudy dominant forest steppespecies decreased
(also dwe to increasing shading of the stand).

Therightsideriver branch system
The monitoring of terrestrial molluscs was not carried ou.

7.3. Aquatic macrophytes

The Danwbe andtheright-sideriver branch system

Monitoring of macrophytes in the Danube old riverbed was carried out only on
Hungarian monitoring sites No. 2 (at rkm 1839) and No. 7 (at rkm 1828), but the
obsrvation d these stesis sugpended snce 2011.

Theleft-sideriver branch system

Usudly rich vegetation in the through-flowing river arm on the area No. 2603 have
been decimated by the strongfloodin theyear 2013. The development of macrophytes was
weak in the following years, in the evaluaed year there were five species of different
growth forms with low biomass values. The presence of a rare species has been re-
confirmed. The development of aguaic vegetation in the dead arm on the area No. 2604
proceeded modly in aquaic environment. Thanks to the favourable water stage
hydrophytes have increasingly developed, but the population of wetland plants remained
also preserved. This areais till rich in scarce species. The observed river branch sections
No. 1 and 2 on the area No. 2608 were characterized by relatively favourable moisture
condtions (resulting from restoration interventions, which enabled the development of
rich vegetation congsting mainly of wetland species. Thevegetation onthe section No. 1is
in terms of the species number and thar abundance consdeably richer. Usudly densaly
overgrown find section of theriver arm (No. 3 was after two years of interruption again
richly inhebited by species of the true aguaic vegetation (induding rare and invasive
species). In al three observed sectionsof theriver arm onthearea No. 2612rich in species
and abundant macrophyte vegetation was registered. In the degpest section No. 1 two
species of the true aguaic vegetation dominaed again, while the vegetation on the two
other shdlower sectionsstill congsted of mogly wetland species. As aresult of longterm
unoovering of the bottom on the section No. 2 aso annual terrestria plants have been
aburndant. In theriver am aso protected gecies survive.

Therightsideriver branch system

The monitoring of macrophyte vegetation in the Hungarian inundation (on locations
No. 4and 9) and in the flood-protected area (on locationsNo. 6 and 8) is interrupted since
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2012. was not carried out in the evaluated year. The monitoring of macrophytes at present
is carried out in the seepage cand at the Locks No. | and Il. within hydrobiological
assessment of the surface water qudity according to the methodology of the Water
Framework Directive. According to the actud results thewater qudity in the seepage cand
achieves good ecological status

7.4. Aquatic molluscs

The Danwbe

Theevauaion of aguaic malacocoenoses in the Danube is based on daa provided by
the Slovak Party (Slovak observation areas No. 2600, 2608 and 2612). Based on these daa
the entire stretch of the Danube (deived section and the section downgream of the
confluence of the tail-race cand and the Danukbe old riverbed) has been characterized by
poa malacofaunain previousyears, while the tuming point of decline in species nunmber
and abundance was registered in 2006 after an extraordinary expandon of the nonnative,
invasive river nerite (Theodaxus fluvatilis). The gradud disappearance of mos speciesin
the following years was probably caused by interaction of several factors (hydrological,
trophic, physical and chemical). The malacofauna of the Danube was further regularly
composed only by the ubiquistic zebra mussel (Dreissena polymorphad). In the previous
year enrichment of communities occurred, paticularly on the area No. 2600 (the derived
section) and onthearea No. 2612 (downdream of the confluence), less significantly on the
area No. 2608 It can be assumed, tha appearing species (mainly species of stagnant or
slowly flowing waters) are flushed out from the adjacent part of theinundaion area. At the
same time, increase in abundance of some appeared species can be observed, but domnant
representation gill have the above mentioned two nan-native species.

Theleft-sideriver branch system

Aquaic mollusc communities in the river branch system on the Slovak side are
monitored at areas No. 2603 and 2604. On both areas signs of destruction of the
malacocoenoss had been registered in the previous period, but after the strong flood in
2013 postive changes have been observed in terms of the development of communities.
More significantly it applies for the area No. 2603 which is characterized with suitable
condtions for the development of a stabilized mollusc community. At present a gradud
increase of species diversity is registered, rises the number of species with a year-rourd
presence and aso the aburdance of thar representatives, while the nonnaive and
ubiquistic species dominaes. The gradud destruction of the malacocoenods on the area
No. 2604 is probably caused by the frequent significant decrease of water level and the
impact of invasive fish species. However, after the flood in 2013 enrichment of the
malacocoenoss can be observed in terms of species richness and abundance of molluscs
(in theevaluaed year aready less significantly). The dominant presence has been achieved
by ubiquistic species, or the ndive eurytopic representative.

Therightsideriver branch system

The monitoring of aquaic molluscs was not carried ou.
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7.5.Dragmflies (Odonata)

The Danwbe

The macrophyte vegetation in the coves of the ripaian zone of the Danube old
riverbed on areas No. 2600 and 2608 provide suitable habitat for dragonfly communities.
However, the odonaocoenoses are very poa in species and abundance in longterm, with
frequent absence of representatives, or the whole community in the individud samples.
Dragonflies on thelocation No. 2600in the evaluated year were registered only in autumn,
when two stagnicolous and one semirheophilous species were recorded. The
odanaocoenoss on the area No. 2608 was formed by two semirheophilous species, which
were collected only duing summer.

Theleft-sideriver brandh system

Diverse and very rich community was again registered in the river arm on the area
No. 2603 proving the variety of the habitat. In odonaocoenoss in the evaluated year
eurytopic and stagnicolous species domnaed, but rheophlous representatives were also
present. After the flushing of the dead arm on the area No. 2604 in 2013 the
odonaocoenoss was enriched and the high number of species is retained. The river arm
bdongs to vauable habitats. The community is formed mainly of species typical for
ovewarmed waters and eurytopic representatives. The monitoring of dragonflies at Foki
weir on the area No. 2608 was restored in the previousyear after amog a ten-year break.
In the species-rich and abundant odanaocoenoss mogly the semirheophlous sagnicolous
and eurytopic species domnae. Diverse habitats (periodic waters, smaller and larger river
arms) on the area No. 2612 provide favourable condtions for dragonflies with different
ecologica demands induding several protected and endangered species. Mainly the
imagines arriving from the surrounding area are captured, while the stagnicolous species
domnae, bu in the evaluated year dso an eurytopic species.

Therightsideriver brandh system
The monitoring of odaocoenoss was not carried ou.

7.6.Crustaceans (Cladocera, Copepoda)

The Danwbe

Evduation of the development of cladocerans and copgpods communities is based on
results of the Slovek Party at monitoring areas No. 2600 and 2608, which are situated on
the diverted stretch of the Danube. The cladocerans and copgods communities were
ungable and poa in species and abundance in the recent period, but after thefloodin 2013
they became temporarily richer. Increased species diversity and abundance in the evaluaed
year has been registered only in the case of cladocerans (at alower rate also in the case of
copepods in thelittoral) onthe area No. 2600. Both communities were characterized by the
domnance of tychodanktonic species, what is nottypical for the Danule.

Theleft-sideriver branch system

In terms of the development of cladoagerans and copegpods communities in the river
arm on the area No. 2603 the trend of previousyears continues. The copgpods community
is poarer in species and has not changed sgnificantly. Thetychopanktonic species, that are
rinsed out of the richer inhabited overgrown littora dominae in both communities. After
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discontinuing of isolation of the dead river arm on the area No. 2604, because of the flood
in 2013, the cladocerans and copgyods communities became riche and at similar level
remained also in the evaluaed year. Occurrence of cladoceransindicating higher degree of
conrectivity of theriver arm with theinundaion pesists. Theratio of the euplanktonic and
tychodanktonic species is currently bdanced in both communities. The monitoring areais
conddered as faunistic important habitat in terms of planktonic crusaceans The
cladocerans and copgrods communities on the area No. 2608 were rich in species and
abundant also in the evaluaed year, condtionsin the river arm are satisfactory for the
planktonic crugaceans In both communities the euplanktonic species prevail. Also the
occurrence of species with affinity to flowing water persists, while the portion of species
bound to macrophytes decreases. After the intengve flushing out of the river arm on the
areaNo. 2612in 2013 and thelikely communication d theriver arm with theinundation in
the spring of the assessed year the planktonic crusaceans communities with abundance
abowve the average have been registered. Appearance of some species resulted from the
extremely hotand dy summer.

Therightsideriver branch system

The monitoring of planktonic crusaceans was sugpended.

7.7.Mayflies and Caddisflies (Ephemeroptera, Trichoptera) and other groups of
Macr ozoobenthos

The Slovék Party performs the monitoring of mayflies and caddisflies in accordance
with the methodology set out in the Agreement 19%. The monitoring methodology for
macroinvertebrates (mayflies, caddisflies, dragonflies and aquaic molluscs) according to
the Water Framework Directive has been implemented within the monitoring of the qudity
of surface waters (Part 2 - Surface water qudity). The Hungarian Party has not carried out
the observation of these groups of biota in the evaluated year, some results, however, are
available within the monitoring of surface water qudity.

The Danwbe

The Danube, according to the longterm results of the Slovak Party (monitoring areas
No. 2600, 26083, 263 and 2612), is inhabited by caddisflies and mayflies sporadically and
irregularly, however paticularly in the upper pat of the river enrichment of the caddisfly
community may be seen in past 4-5 years. On the area No. 2600 similar tendency in the
evaluated year has been proved even in the case of mayflies. The presence of caddisfliesin
the samples in the evaluaed year was basically al year round, the communities were
formed mogly by 2-6 (mainly) rheophilous species, some of which achieved increased
abundances in autumn. Mayflies on the monitoring area No. 2608 were missing, on the
area No. 2612 the only species was captured. The situaion on the updream locations
(No. 2600 and 26() was more favourable, the presence of 4-6 (mogly rheophilous
species has been confirmed. In the frame of the monitoring of surface water qudity (Part 2
of this Report) samples of macrozoobenthosin the Danube were taken in five profiles on
the Hungarian side In the evaluaed year three profiles were characterized by good
ecologica status at one high status was determined and also at one modeate status was
recorded.
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Theleft-sideriver branch system

In terms of mayfly and caddisfly communities, the observed river arms in theleft-side
inundaion area (monitoring areas No. 2603 2604 and 2612) are very poa in longterm,
the presence of representatives in paticular samples and years is irregular. Communities
mog often congst of 1-2 species and achieve (modly) low abundance. In recent years,
however, dight enrichment of the caddisfly community on the area No. 2603 and mayfly
community on the area No. 2604 can be seen, paticularly in terms of ther abundance and
stable presence of ther representatives during the year:

Therightsideriver branch system

Communities of mayflies, caddisflies and the other groups of macrozookenthoson the
Hungarian sidewere not oberved in the frame of the joint monitoring of biota. As apat of
monitoring of surface water qudity (Part 2 of this Report) the macrozoobenthos of the
inundaion area was sampled only in four water bodes in the evauaed year. The
ecological gatusin three water bodes has been assessed as good, in ore area as modaate.

7.8.Fish (Osteichthyes)

The Danwbe

The evaluaion of ichthyofaunain the Danube use to be based on Slovak observation
results at monitoring areas No. 2600 and 2608, and Hungarian observation results at
monitoring sites No. 10 and 11, but the Hungarian Party have not carried out the
monitoring in years 2012, 2014 and 2015. Based on results from Slovak monitoring areas
(which aready patialy do not correspord to eupaamal) it can be stated tha the
ichthyocoenoses of the diverted stretch of the Danube is stable in recent years, with
relatively low species diversity (6-7 species), and with comparable aburdance between
paticular years. Dominant presence achieve eurytopic and non-ndive invasive species,
however native rheophilousspecies regularly appear in samples.

Theleft-sideriver branch system

In the stable, rich in species and aburdant ichthyocoenoses on the area No. 2603
(water suppying river arm) eurytopic and indifferent species dominae in longterm. Along
with them the occurrence of severa nonndive invasive species have became regular in
recent years, butin the evaluaed year the dominance of oneof them have been registered.
The ichthyocoenods of the dead arm on the area No. 2604, after a temporary status
improvement after flushing outin 2012 and 2013, has became poarer in last two yearsin
terms of species number and also abundance of the present species. The dominant postion
achieve invasive fish species. Mgority of present species can survive even at higher water
temperature and lack of oxygen.

The development of ichthyocoenoss in river arms on two sub-sites on the area
No. 2608 (updream and downdream of the Foki weir) is significantly affected by the
actud water regime. If the observed parts of river arm communicate with the main riverbed
the number of species and the abundance of fishesis stable and high. While the water level
decreases fishes retreat and aso the influence of fish-eating birds is stronger. In the
evaluaed year surprisingly high numbe of species, induding rheophlous species, have
been ob=erved in both parts of the observed river arm. Compared to the previousyears the
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abundance updream of the Foki weir was dslightly higher, while downgream of the Foki
weir it was a record high, it exceeded even the value recorded updream of the waeir.
Invasive species in both parts of the river arm occur with a stable low aburdance, ther
expangve behaviour is still not observed. Theichthyocoenogs of the shdlow muddy river
arm on the monitoring area No. 2612 in the evaluaed year have been poa in species and

aburdance, probably also dueto fish-eating birds Temporary enrichment usudly occurs
after flushing outtheriver am.

Therightsideriver branch system

Theobsrvation d ichthyofaunaonthe Hungarian territory was suspended.
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PART 8

8.1. Conclusion statements

Based on the results of environmental monitoring in 2015 the following condusons
can bedated.:

1. Thegauging station Bratislava-Devin plays a key role in deermining the current amourt
of water to be released into the Danube old riverbed downsream of Cunovo weir. The
average annual flow rate at this station in the year 2015 reached 1700 n.s*, wha
represents the second lowest average annual flow rate since 1992. The flow regime of
the Danukbe in the year 2015 did not have a typical course. At the beginning of the year
rather significant discharge wave occurred. Increased flow rates, which were so far
typical for summer months occurred from April to June Flow rates in the Danube from
July to November ranged mainly at the level of longterm minimum values occurring
during these months. Overal it can be stated, that the average daly flow rates in the
Danube mog of the year fluctuated significantly bdow thelongterm average daly flow
rates. The annual minimum was recorded on December 31, 2015 at 789 m>.s?, the
annuel maximum occurred onJanuay 11,2015 culminaing at 526 nr'.s™.

Taking into condderation obligations mentional in the intergovernmental Agreement,
the Slovak Party was obliged to release into the Danube riverbed downdream of
Cunovo dam an average annwal discharge of 336 m*.s. Based on measurements carried
out a the Dobagaz and Helena gauging stations the total average annual discharge
released to the Danube downstream of Cunovo in the year 2015 was 354 m?.s*. During
the assessed year 2015 did not occurred such a situdion, when it would be necessary to
release increased discharges (over 600m.s?) into the Danube old riverbed, due to
higher flow rates in the Danube (over 5400 n.s%). But during the discharge wave in
Januay 2015 flow rate over 600m>.s* was released for two days. If we would apply the
redudion in terms of methodology for calculating the average annual discharge, in
conrection with the highe amournt of water released into the Danube old riverbed, we
would get an average annual discharge of 353m?>.s*, which meanstha the Slovak Party
fulfilled the average annual dischage jointly agreed in the intergovernmental
Agreement. Some deficiendes were encourtered as regards compliance with the
minimal discharges during the nonvegetation period, when the deficit of discharge
exceeded the acceptable deviation for 89 days. The deficiendes in the winter period had
not sgnificant impact onthe biota of the area affected.

Concerning the water amourt released into the Mosoni Danube the average annual
discharge in 2015 was 33.1m>.s™. In the year 2015, technical maintenance of turbines
was carried out from late Januay to early March (44 days) and due to the ongoing
condruction works on the small hydro-power plant enlargement aimog all year rourd
the idle outlets have been aternaely closed. With respect to the above mentionel
limitations the total amount of water discharged into the Mosoni Danube was lower
than thewater amount set outin theintergovernmental Agreement. TheHungarian Party
have been informed abou the exceptiond water discharge into the Mosoni Danube
during the condruction works by Slovak partty at the negotiations of the Nominated
Monitoring Agents on December 11,2014 and in aletter dated April 15,2015.
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2. Compared to the previousyears the surface water qudity at sampling sites observed in
the frame of Joint monitoring has not changed significantly in 2015 and in longterm is
bdanced. Increase or decrease of concentrations of individud parameters during the
observed peiod appears aready in Bratislava, where the qudity of water entering the
Slovek territory is monitored. Certain observed parameters of surface water qudity in
the Danube and in the river branch system show seasond variations some paameters
predomnantly depend on the flow rate, others are affected by biochemical processesin
the surface water. The fluctuaion of qudity parameters in the Mosoni Danube and in
the seepage candss reflects the different characteristics of these water bodes. The water
qudity in the Mosoni Danubke is influenced by the Danube water and on sampling site at
Vének by its tributaries and wastewater from Gyér. The water in the seepage cands is
influenced mainly by the leaking groundwater.

The year 2015 was less water bearing, the discharge waves were mogly low and had
short duration, wha resulted in lower maxima of some parameters tha are influenced by
flow rate (suspended solids iron, manganese, phosphaes and total phaspharus). Other
obsrved indicators were modly higher or similar as in the year 2014 (water
temperature, specific electric condudtivity, other nutrients). The pH values fluctuaed in
narower ranges and, apat from two sampling sites, decreased. From among basic
cations and anions have dlightly increased the contents of sodium, calcium and
chlorides, content of other ionswere similar as in the year 2014, only in theright side
river branch system dlight increase of sulphaes was recorded. Oxygen condtionsin the
year 2015 can be classified as very good The exception was the right side seepage
cand, where compared to the previousyear slight worsening has been registered in the
summer period. The contaminaion by organic subgances expressed by BODs and
CODwn has decreased. Only at the common sampling site in the Mosoni Danube at
Cunovo/Rajka higher values of BODs were recorded by the Hungarian Party, while
values measured by the Slovak Party were similar as in the year 2014. When andysing
the changes in suspended solids content at sampling sites in the Danube, generally it can
be stated tha the sugpended solids content downgream of the reservoir (at Medved’ov
sampling site) during flood waves is lower than in the Danube at Bratislava, which
demondrates the settling effect of reservoir. Concentrations of heavy metals in 2015
were low, similar or lower than in 2014 and comply with environmental qudity
standads

Thefluctuation of surface water qudity paameters in theright-sideriver branch system
since introdwing the water supgy in 19% follows thear fluctuaion in the Danubke. The
water qudity on the sampling site at Cunovo/Rajka follows the water qudity in the
Danube, while the water qudity in the lower section of Mosoni Danube at Vének
(updream of the confluence with the Danukbe) is formed by its tributaries and local
pollution from settlements. From the longterm point of view, the pollution on this
sampling site decreased, but the content of nutrients and the CODy, values compared to
other sampling sites still reaches the highest values. The cleanest water is characteristic
for the seepage cands, what results from its grourdwater origin.

The content of chlorophyll-a was significantly lower than in 2014. An exception wes the
only sampling sitein the upper pat of the reservoir a Kalinkovo, where two high vdues
they were recorded in April and May. The monitoring of biological qudity elements of
the surface water in 2015, at jointly observed sampling sites and on sampling sites
monitored by the Hungarian Party, was carried out according to the naiond
methodblogies and qudity schemes for paticular biologica qudity elements, in
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accordance with the Water Framework Directive. Based on the assessment of
phytoplankton, phytobenthos macrozoobenthos and macrophytes the surface water
qudity at individud sampling sites was classified into thell. or Ill. qudity class, what
correspords to good or modeaate ecological status. Good status was determined on
sampling sites in the Danukbe old riverbed (except Dunaemete), in the Mosoni Danube
a Cunovo/Raka, in the right-side seepage cand at Cunovo/Rajka and in the river
branch system. Modeate ecological status was achieved on sampling sites in the
Danube at Bratislava and Medved'ov, in the Danube old riverbed at Dunaemete and in
the Mosoni Danube a Vének.

The evaluaion of sampling sites observed only by the Slovak Party was carried out
according to the methodblogy used in previousyears. Macrozoobenthos phytoplankton
and phytobenthoswere evaluated. The average values of saprobic indexes varied in the
range correspording to B-mesosaprobity, thus to an environment which provides
suitable living condtionsfor a wide scale of organisms. Like in the year 2014, in the
case of saprobic index of macrozoobenthos a-mesosaprobity was doaumented in spring
on the sampling site No. 311 in the lower pat of the reservoir, but the average value
also on this sampling site was at the level of B-mesosaprobity. The phytoplankton
development in the evaluaed year was weaker. Only on onesampling site (in the upper
pat of the reservoir at Kalinkovo) increase of the average value of phytoplankton
abundance was doaumented. On othe sites the average values have declined
significantly compaed to the previous year. Limit for the mass development was
exceeded three times (in 2014 it was six times). Conddeing the aburndance of
phytoplankton, as the key determinant of saprobic index of biosestoneg it can be stated
tha the hydropower plant nather in 2015 had any adverse impact on the level of
saprobity.

The contamination of sediments in the influenced area, assessed according to Canadian
standad CSQG, on the Slovék territory was dlightly higher than in the year 2014,
mainly the content of organic subgances from the group of PAHs has raised. Significant
decrease has been recorded only in the case of copper, which in the previousyear on
some sampling sites reached the highest values since the start of monitoring. The
sediment contaminaion on the Hungarian territory in the spring was similar as in the
year 2014, and in the case of the autumn sampling the heavy metal concentrationswere
lower than in the fall 2014. Similarly to the previous year the PEL level has been
exceeded onee, in 2014 it was in the case of mercury, in 2015 in the case of zinc (in
both cases on the sampling site in the Mosoni Danube at Vének). Beyondthis level, the
adverse effects on biological life may occur frequently. Many measured values of
organic micro-pollution (mainly on the Hungarian territory) corresporded to thelevel of
unontaminaed natural environment (values <TEL). The concentrations of inorganic
and organic micro-pollution, which varied in therange >TEL - <PEL, were closer to the
lower limit and corresporded to a state where the adverse effects on biologcal life
occurs rarely. The highest conaentrations organic micro-pollution were doaumented in
the upper pat of the reservoir and in the right-side river branch system (Asvanyi river
arm). The highest concentrationsof heavy metals were recorded in the lower part of the
reservoir and in the Mosoni Danube at Vének. The lowest sediment pollution in 2015
has been doaumented in the Danube old riverbed at Sap on the Slovak territory and in
theright-side seepage cand at Rajka and in autumn in the river branch system (Helena
river arm).
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Based onlongterm observationsof water qudity entering theinfluenced area and water
qudity, which leaves the influenced area, it can be stated tha the physico-chemical
compostion of the Danube water passing through the Gab¢ikovo Waterworks basically
does not change.

3. Monitoring of grourdwater levelsin 2015 continued withou changes. The groundwater
levels in the whole observed area are primarily influenced by surface water levels in the
Danube and in thereservoir. Groundwater levels started from an average postion at the
beginning of the year, and in compaison to the previous year they were higher.
Although there occurred arelatively high discharge wave during Januay, significant
increase of groundwater levels have been registered only on objects near the Danube.
On mog of observation objects decline of groundwater levels continued until end of
February. A general increase of grourdwater levels began during April, with increasing
flow ratesin the Danube. At theend d May the second highest discharge wave occurred
on the Danuke. Its influence on grourdwater levels was more significant than it was in
Januay. On a great pat of observation objects the highest groundwater levels were
registered at the end of May and during June Due to the gradudly decreasing and in
general very low flow rates in the second hdf of the year, the grourdwater level on
observation objects under the influence of the Danube gradudly declined. The lowest
grourdwater levels on these objects occurred in the winter period In genera, the
grourdwater levels a theend d the year were lower than & its beginning.

Based on the evaluaion of groundwater regime it can be stated tha the water suppy
into the right-side river branch system and into the Mosoni Danukbe plays an important
role in influendng groundwater levels over the Szigetk6z region. As aresult of
measures taken according to the intergovernmental Agreement, the mog significant
increase in groundwater levels can be seen in the middle pat of inunddion area, for
both, low and average flow rate condtionsin the Danube. Theincrease in the upper part
of the Szigetkdz region and around the reservoir is reduced due to decrease of
permeability of the reservoir bottom. Certain adverse effect also have the changes in
sediment trangport regime of the Danube, which resulted from measures taken in the
Audrian section of the Danube jug updream of Bratislava in recent years. Compared to
the previousyears, the mog significant change in relation to the grourdwater level was
the completion of the water supgy system in thelower pat of the Hungarian inundaion
area. Since completionthewater suppy system, in the case of low and arerage flow rate
condtions significant increase of ground water levels can be seen in the river branch
system at Asvéanyraré, which had previoudy been characterized by decrease. Decrease
remained along the Danube old riverbed in a part of the Bagoméri river branch system
and in thevicinity of thetail-race cand onthe Sovak territory. Thegroundwater level in
this area is adversely influenced by the riverbed eroson in the tailrace cand and
downgream the confluence of the taillrace cand and the Danube old riverbed. The
grourdwater level decline arourd the reservoir and along the Danube old riverbed
origindes in the different flow rate discharged into the Danube in 1998 and 2015. This
is also the reason, why the grourdwater level decline in 2015, againg the year 199,
appears in theinland aea behind the flood protective dikes.

Monitoring results in 2015 show, tha application of an effective water supdy to the
river branch system can significantly affect groundwater levels in the inundaion area.
The results on the other side confirm the need of solving the water supgy in the lower
pat of the inundaion area on the Slovak territory, paticularly in the case of low and
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average flow rate condtions The water supdy system in the lower pat of the
Hungarian inundaion area has proved the possibility to improve groundwater levelsin
this area. The postive influence of thewater supdy can befurther effectively supported
by measures applied in the Danubke old riverbed upgream of the confluence with thetail
race channd. Increase of groundwater levels in the strip alongthe Danube old riverbed
on both sides can only be ensured by increasing the water level in the Danube old
riverbed by technical measures implemented in the riverbed. Such measures may
improve the overall situaionin thewhole inundaion area on the Hungarian and Slovak
territory.

4. The chemica compostion of groundwater in water sources on the Slovek territory
indicates stable condtions for development of grourdwater qudity. The qudity of
grourdwater in the monitored water sources mosly satisfies the agreed limits for
drinking water. Exceedances of limits occur only on several objects in the case of water
temperature, manganese and in some years also in the case of iron. In the evaluated year
2015 the limit value for the water temperature was exceeded once at five monitored
water sources. The manganese content exceeded the limit value on the water source at
Bodiky in each determindion, similarly as in the other years of monitoring. In last two
years also on the water source at Kalinkovo all the manganese concentrationshas been
highe than the limit vadue Besides the water temperature and manganese one
exceedance of the limit value in 2015 has occurred in the case of iron in the water
source at Samorin and slight exceedance has also been recorded in the case of
magnesium in the water sources at Cunovo and Bratislava. Exceedances of limit values
in the case of observation objects are more frequent and occur on more objects. The
grourdwater qudity in these objects modly reflects local influences. Exceedances in
20154 has occurred in the case of ammonium ions manganese, iron, and water
temperature. Conaentrationsof al other andysed comporents of groundwater qudity in
observation djects in the year 2015 meet the agreed limits for drinking water qudity.

The groundwater qudity monitoring on the Hungarian territory confirmed the long-term
results. The grourdwater in the upper pat of gravel sediments in Szigetkdz is
characterised by higher iron and manganese content. Iron and manganese concentrations
in mog observation wells permanently exceed the limit values. On these objects aso
concentrations of indicators reflecting local pollution, which is of agricultura origin or
it originaes from sewage ponds, are higher. High contents in the case of ammonium
ions phosphaes and occasiondly nitrates, which exceed the limit value are registered
only at certain observation objects. The organic pollution mogly meets the limit value
During the monitoring in some objects time-to-time occurred values exceeding the limit
value In the evaluaed year increase of organic pollution has been recorded in two
objects Exceedances in some objects are recorded aso in the case of water temperature,
calcium and megnesium.

The groundwater qudity in degper horizonsin Szigetkdz is monitored by wells used for
drinking water suppy. Iron and manganese conaentrations are lower in wells, where
water is drawn from agreater depth. In the region at Gyér the iron and manganese
contents exceed the drinking water qudity limit values or ocillates around them. The
water extracted in the northern part of the Szigetk6z is of satisfactory qudity and the
grourdwater qudity is characteristic by high stability. In genea, the groundwater
qudity in wells producing potable water (occasiondly after pre-treatment) is suitable for
drinking water suppgy.
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Inorganic and organic micro-pollution of groundwater is monitored at selected
observation objects on the Hungarian and Slovak territory. From among the organic
micro-pollution on the Slovak territory in 2015, the highest limit value has been
exceeded in the case of one pesticide Othe indicators of the organic and inorganic
micro-pollution were fourd in conaentrations bdow the limit values for grourdwater
qudity evaluaion. On the Hungarian territory the organic micro-pollution in 2015 was
found in concentrationsbdow thelimit values for groundwater qudity evaluaion. From
among the inorganic micro-pollutants the concentrations of copper, nickel, chromium
and cadmium in certain oljects indicate dight pollution. In the case of arsenic exceeding
of the highest limit value was fourd.

5. In the year 2015 the soil moisture monitoring on the Slovak side continued withou
changes. Monitoring of soil moisture on the Hungarian sideis currently sugpended and
has not been implemented for the third year. Measurements were carried out in the
floodplain area and at agricultural sites in the flood-protected area. The soil moisture
content in thewinter peaiod garted & relatively high level and wntil theend d the winter
period were more or less stagnant. Since the beginning of the growing season the soil
moisture content began to decline and on mog of monitored sites it has been decreasing
amog withou interruption until mid-Octobe. A short interruption of the soil moisture
content decrease occurred in May during the discharge wave, when the increased ground
water level moisturized the deeper soil layers. The soil moisture content in the upper
soil layers onmog of observation stes has been influenced ony by climatic condtions

Regarding the soil moisture development at monitoring sites located on agricultural area
on the Slovak side it can be stated tha the soil moisture content during the entire
obsrvation period runs similarly. Since 2004, slight increase of the soil moisture
content can be seen, while the grourdwater level postion and fluctuaion remained
mogly unchanged. Since 2011, however, slight decrease of groundwater level can be
seen, what was reflected in a decline of soil moisture content in the depth interval 1-2 m
bdow the surface. In last two years, the decline in soil moisture content more
significantly appears also in the depth interval 0-1 m, wha probably relates to the
absence of larger and more longer-lasting flood or discharge waves. Similarly to the
previous year the fluctuaion of soil moisture content in 2015 in both depth intervals
have been dependal on climatic condtions The grourdwater level, even during
discharges waves on the Danube, did not influenced the soil moisture in layers to the
depth of 2 m. The minimal average values of the soil moisture content were recorded
fromend d Augud to Octobe, the maximal vaues occurred from Januay to March.

The soil moisture in the inundaion area, aong with the groundwater level and
precipitations is highly dependent on naural or artificial floods. Since no flood or
significant discharge waves occurred in the last two years, it has been reflected in
adgnificant decline in moisture content in the soil, especially a sites tha were
previoudy influenced by the ground water level. Precipitations and the discharge wave
in Januay 2015 created a relatively good condtionsbefore the growing season, despite
lower precipitationsand low flow rates on the Danube in February and March. Since the
beginning of the growing season the soil moisture content began to decline and on mos
of monitored sites it has been decreasing almog withou interruption untl mid-Octobe.
A short interruption of the soil moisture content decrease occurred in May during the
discharge wave, when theincareased grourd water level onmog of locationsmoisturized
the soil layers aso in thedepth interval 1-2 m. The soil moisture in the upper soil layers
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on mog of monitoring sites has been influenced only by climatic condtions The
occurrence of minimal and maxima values differed according to the prevailing
influence (flow rates, precipitations water supdy), but in geneal it can be stated that
the maximal values occurred at the beginning of the year in Januay and February or in
May and the minimal values were characteristic for the period from late augu4 till the
end d theyear.

6. In accordance with the intergovernmental Agreement the Slovak Party also in the year
2015 observed the development of basic growth parameters, weekly girth growth and
the hedlth state of trees by terrestrial way. Aerial imagery of the hedlth state of forest
standsis carried out in three-year intervas, in the evaluaed year was not carried out
The development of mod forest standsin the evaluated year did not show significant
differences in comparison with the previousyears, despite the absence of floods and less
favourable hydrometeorological condtions The heght increment qudity classification
in mos of observed forest stands remains basically undhanged. Magjority of standsis
characterized by intense or modeate growth. Compared to the previousyear at al areas
lower increments have been registered in the evaluaed year. Unlike the previous year
multiple occurrence of zero weekly girth growth has been recorded. Zero incrementsin
a small numbe were registered basicaly on al areas. The observed cultivated popar
stands were withou changes hedlthy and vital. Still it is registered only isolated
infestation of trees by diseases and pests. Due to the occurrence of certain weather
condtionsincrease of foliar pests basically in thewhole region has been observed in the
evaluaed year.

The forest monitoring in the Szigetk6z area in the previous year has been carried out
under the INMEIN project, which introduced anewv approach. Ingead of obtaining
dendrometric characteristics of forest stands at permanent monitoring areas, the areas
for observation were randamly selected from layers into which the forest depatments
were classified according to type and age. In the evaluaed year however, the Hungarian
Party provided noforest monitoring daa.

7. The biological monitoring congsts of agreed groups of plants and animals. In the year
2015 it was peformed only on the Slovak territory. The monitoring on the Hungarian
side has been suspendd in full extent, amilarly asin 2012 and 2014

In the uppermog pat of the Slovak inundaion area postive changes in last three years
can be observed, resulting from restoration interventions carried out. In the evaluated
year disintegration of the poaly developal tree layer had been registered again. The
shrub layer continues to domnae. In line with the expectations the synanthropic
species in the dense herb layer, tha appeared after disruption with restoration works,
have receded. The significant summer drought however, has caused aso a retreat of
newly appeared wetland and hydrophlic species. Phytocoenoses on othe monitoring
areas can be conddeed stable. On areas where forest management interventions has
been applied, formation of the tree layer further continues, and gradud retreat of
synanthropic and invasive species is registered. On other areas the persistence of current
trends dominance of ndive nitrophilous species and retreat of rudeaal species, can be
confirmed. On al obsrved sites the coverage value of the heb layer was greatly
reduced due to the summer drought and the species numbe has decreased as well.

Compaed to the previous year the terrestrial mollusc’s communities did not show
significant changes. In the uppermog part of the inundaion the malacocoenoss has
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achaacter of the driest type of soft lowland forest. On the areas in the middle of
inundaion area severa hygrophlous species have sdgignificant shae in the
malacocoenoss, but in the evaluaed year, probably dueto drought, they retreated and
the presence of mesohygrophlous representatives have inareased. The maacocoenoses
on areas in the lower pat of the inundaion, where clear-cut was dore, are still
significantly affected. On oneof these sites regeneration of the malacocoenoss was not
registered nather after the flood in 2013, nor after the restoration measures in this
region.

Usudly rich vegetation in the through-flowing river arm have been decimated by the
strong flood in 2013. The development of macrophytes in the evaluaed year was still
relatively weak, several species of different growth forms with low biomass values has
been recorded. The development of aquaic vegetation in the dead arm proceeded in
aqudic environment. Thanks to the favourable water stages hydrophytes increasingly
developed, but the population of wetland plants remained also preserved. This area is
still rich in scarce species. In the downdream pat of theinundaion arearich in species
and ébundant macrophyte vegetation wes registered.

According to the monitoring data the entire stretch of the Danukbe is characterized by
poa aguaic malacofauna in recent years. The tuming point of decline in species
number and abundance was registered in 2006 after an extraordinary expandson of the
nonndive, invasive river nerite (Theodoxus fluviatilis). The gradud disappearance of
mog species was probably caused by interaction of several factors. In the evaluated year
only the ubiquistic species Dreissena polymorpha has got regular and abundant
occurrence in the Danube. Aquaic mollusc communities in the river branch system on
the Slovak side are monitored on two areas. On both areas signs of destruction of the
malacocoenoss had been registered in the previousperiod, but after the strongfloodin
2013 postive changes have been observed in terms of the development of communities.
At present agradud inarease of species diversity is registered, rises the numbe of
species with ayear-round presence and dso the abundance of thar representatives.

Dragonfly communities in the Danube old riverbed are very poa in species and
aburdance in longterm, with frequent absence of representatives in the individud
samples. In theriver branch system diverse and very rich dragonfly communities were
registered again, proving the variety of habitats. The high number of species since 2013
has been retained also in the evaluaed year. The community is formed mainly of
eurytopic representatives and species typical for overwarmed waters. The lower pat of
the inundaion area aso provide favourable condtions for dragonfly species with
different ecologica demands induding several protected and endangered species. In the
evaluaed year sagnicolousrepresentatives domnated.

The cladocerans and copgpods communities in the observed stretch of the Danuke,
according to the Slovek results, were undable and poar in species and abundance in the
recent period, but after the flood in 2013 they became temporarily richer. Both
communities were characterized by the domnance of tychodanktonic species, what is
not typical for the Danube. The development of cladocerans and copgpods communities
in theriver branch system shows tha the trend of previousyears continues, the species
compodgtionsof communities has not changed significantly, the tychodanktonic species
domnae. Appearance of some species resulted from the extremely hotand dy summer.
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The mayflies and caddisflies in the observed stretch of the Danube, according to the
Slovek results, occur sporadically and irregularly, however particularly in the upper pat
of theriver enrichment of the caddisfly community may be seen in past 4-5 years. The
presence of caddisflies in the samples in the evaluated year was basicaly all year rourd,
the communities were formed mogly by rheophlous species. The mayfly and caddisfly
communities in the left-side river branch system are very poa in longterm. The
presence of ther representatives in paticular samples and years is irregular.
Communities mog often congst of 1-2 species and achieve low abundance. However,
after thefloodin 2013 dight enrichment can beseen.

The evaluaion of ichthyofaunain the Danube used to be based on two monitoring areas
on the Slovak and Hungarian territory. The Hungarian Party, however, have not carried
out the monitoring in years 2012, 2014 and 2015. Based on results from Slovak
monitoring areas it can be stated that the ichthyocoenoses of the diverted stretch of the
Danube is stable in recent years, with relatively low species diversity (6-7 species), and
with comparable aburdance between particular years. Dominant presence achieve
eurytopic and non-naive invasive species, however ndive rheophilousspecies regularly
appear in samples. The development of the ichthyocoenoses in the left-side inundation
area in the evaluaed year was stable, with the dominance eurytopic and indifferent
species in longterm. Occurrence of non-ndive invasive species have became regular in
recent years. The ichthyocoenoss of the observed dead arm has became poarer in last
two years in terms of species nunmber and also abundance of the present species. The
dominant postion achieve invasive fish species. The development of ichthyocoenossin
the river arms at Foki weir is significantly affected by the actud water regime. If the
observed pats of river arm communicate with the main riverbed the number of species
and the abundance of fishes is stable and high. While during the water level decling
decrease of fish gpecies numbe and thear abundance is dso registered.

8.2. Proposals

Proposals given in this chapter will be obligatory for both Parties and do not require
further approvd when the actud Joint Annual Report is approved and signed by
Nominaed Monitoring Agents.

1. Both Parties, on the basis of background doauments, will elaborate a joint propasal on
optimisation of the monitoring, carried out under the Intergovernmental Agreement of
19%, and shdl submit it to the Nominaed Monitoring Agents for gpprovd.
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AGREEMENT
BETWEEN THE GOVERNMENT OF THE SLOVAK REPUBLIC
AND GOVERNMENT OF THE REPUBLIC OF HUNGARY
CONCERNING CERTAIN TEMPORARY TECHNICAL MEASURES
AND DISCHARGES IN THE DANUBE AND MOSONI BRANCH OF THE DANUBE

The Government of the Slovak Republic
and

the Government of the Republic of Hungary

have agreed as follows:

Article 1

1. Immediately following the conclusion of this Agreement. the Slovak Party will increase the
discharge of water through the intake structure at Cunovo into the Mosoni branch of the Danube t0 43
m3/s subject to hydrological and technical conditions specified in Annex 1 to this Agreement. This
value includes the flow of water through the seepage canal on the right side of the reservoir from
Slovak territory into Hungarian territory.

2. The competent Slovak and Hungarian authorities shall take all necessary measures on their
respective territories to enable the continuous flow of the increased discharge of water from Slovak
rerritory into Hungarian territory. |

3. The water will be distributed, on Hungarian territory, between the branch system on the right side
of the Danube, the protected area and the Mosoni branch of the Danube.

Article 2

1. The day following the conclusion of this Agreement the discharge into the main riverbed of the
Danube below the Cunovo weir will be increased to an annual average of 400 m3/s, in accordance with
Lh_e rules of operation contained in Annex 2 to this Agreement. Discharges entering the main riverbed
of the Danube through the inundation weir are excluded from the average calculation.

2. During the construction of the weir pursuant to Article 3 the discharge into the main riverbed of the
Danube below the Cunovo weir will be regulated in accordance with Annex 3 to this Agreement.



Artcle 3

1. There will be a weir partly overflowed by water and constructed by the Hungarian Party in the
main riverbed of the Danube, at rkm 1843. The main parameters of the welr are specified in Annex

4 1o this Agreement.

7. The Parties undertake to ensure the issuance, without delay, of the administrative authorization

required by their respective national legislation for the construction and maintenance of the weir in
accordance with this Agreement.

3. The costs of the construction and maintenance of the weir will be borne by the Republic of
Hungary.

4. The construction of the weir will begin not later that 10 days following the conclusion of this
Agreement and is anticipated to be completed within a period of 50 days from the commencement ot
works. '

Article 4

The Parties undertake to exchange those data of their environmental monitoring systems operating in
the area that are necessary to assess the impacts of the measures envisaged in Articles 1-3. Collected
data will be regularly exchanged and jointly and periodically evaluated with a view to making
recommendations to the Parties. The observation sites. parameters observed, periodicity of data

exchange, the methodology and periodicity of joint assessment are contined in Annex 5 to this
Agreement.

Artcle 5

1. In the event that either Party believes the other Party is not complying with this Agreement, and
f "3 to persuade the other Party that it is in breach, the Party may invoke the good offices

ot the Commission of the European Union and both Parties agree to give close cooperation to the
Experts of the Commission and to take duly into consideration any opinion rendered by them.

2. If, for whatever reason, the good offices are not provided or are unsuccessful and the material

breach continues to exist, the Party affected will be entitled to terminate this Agreement with a one
month notice.

Arucle 6

This Agreement has a temporary character, pending the judgment of the International Court of Justice
in the case concerning the Gab¢ikovo-Nagymaros Project and is without prejudice to existing rights
and obligations of the Parties as well as to their respective positions in the dispute before the Court
and, in any event, unless otherwise agreed, it shall terminate 14 days after the judgment of the
International Court of Justice in the case concerning the Gabcikovo-Nagymaros Project.



Article 7

On the termination of this Agreement and unless otherwise agreed or decided, Hungary shall
at its own expense remove the weir referred to in Article 3.

Article 8

This Agreement shall enter into force on the date of its signature.

languages, the English text to prevail in the event of any discrepancy.

ol d A

For the Ggrvernmem For the Government

of the SW of the Republic of Hungary



Annex No. 1

Hvdrological and technical conditions for the increase of the
discharges into the Vosoni Danube

1/ The increase of the discharge into the Mosoni Danube and into the right side seepage canal of the
Hrusov reservoir from 20m?/sec up to 43 m’/sec will be ensured sudject to the foilowing inydrological
and technical conditions:

in

Drovided that minimum difference between the swvater-ievei of :he Mosoni Danube and the
Yrusov reservoir is 2. 10 m.

Provided :hat the minimum water ievel or :he Hrusov reservoir is i30.40 m zbove sea level.
Provided that the water-ievei of the Mosoni Danupe does not exceed 125.30 m apove sea ievei.

Provided that the 2ntrances o the intake structure are unobstrucied. ‘Whenever the discharges
or the Danube exceed <000 m®’sec (involving the inundation of the :lood-plain). the water-orne
materiais will move 0 a zreater 2xtent this may restrict the amount or vater which can e
provided.

Provided :hat there ‘s no failure in the ziectricity tetwork svstem. if the nerwork system :s
damaged or in the event of any other failure of :he zeneraung capacity, he nergy sysiem will
rurn orf automaticailv and the capaciry ot the inwake structure “viil be reduced 0 half o :ne
originai.

2/ At the request ot the Hungarian party :he Slovak darty wiil moderate :he discharge “or a period
specified Hv the dungarian arty.

The seiected site ‘or the measuring or :he discharge or the Mosoni Danuoe is a zauge at 0. 160 <m
on :he ieft bank of the zanai on the werritory of :ne Slovak Repuolic. The seiected sie -or the
measuring of the discharge of the right side canai of the drusov reservoir is on the reguiating “veir at
:.100 <m on the :erritorv of the Hungarian Republic. '



Annex No.2

Rules of operationl

The volume of water discharged through the “unovo weir into the main river bed of the Danube
to correspond to the annual average of 400 m3/sec. )

The annual average discharge in Bratislayg corresponds t0 2025 m’/sec. The a_nnual average
discharge into the main Danube river bed in each specific year will correspond to the formula:

(Vpevia X 400)
Viugte = ‘
2025
where " Voea 18 the average yearly discharge in the Devin profile in the specific vear.

V pamse IS the average yearly discharge to the main Danube
river bed in the specific year.

- During the growing season the discharge into the main river bed will be higher than during the
dormant season.

- The discharge into the' main river bed of the Danube will correspond to actual discharges in the Devin
protile.

- The discharges released through the inundation weir during flood will not be included in the
calculation.

The discharges in the Devin profile together with the corresponding discharges at the Cunovo weir.

January February March ‘April May June

600 250 600 250 600 250 600 400 600 400 600 400
2200 250 2000 250 1500 250 1100 400 700 400 700 400
2300 251 2100 258 1600 250 1200 400 800 400 800 400
2400 273 2200 280 1700 271 1300 400 900 400 900 400
<00 295 2300 301 1800 392 1400 400 1000 400 1000 418
2600 317 2400 323 1900 314 1500 400 1100 400 1100 440
2700 339 2500 345 2000 336 1600 400 1200 400 1200 462
2800 360 2600 367 2100 358 1700 400 1300 400 1300 483
2900 382 2700 389 2200 380 1800 400 1400 405 1400 505
3000 404 2800 410 2300 401 1900 414 1500 427 1500 527
3100 426 2900 432 2400 423 2000 436 1600 449 1600 549
3200 448 3000 454 2500 445 2100 458 1700 471 1700 571
3300 469 3100 476 2600 467 2200 480 1800 592 1800 592
3400 591 3200 498 2700 489 2300 501 1900 514 1900 600
3500 513 3300 519 2800 510 2400 523 2000 536 4600 600
3600 535 3400 541 2900 s32 2500 545 2100 558

3700 557 3500 563 3000 s54 2600 567 2200 580

3800 578 3600 585 3100 576 2700 589 2300 600

3900 600 3700 600 3200 600 2800 600 4600 600

4600 600 4600 600 4600 600 4600 600



July August September October November December

600 400 600 400 600 250 600 250 600 250 600 250
700 400 900 400 1100 250 1500 250 1800 250 2000 250
800 400 1000 400 1200 262 1600 250 1900 264 2100 258
900 400 1100 400 1300 283 1700 271 2000 286 2200 280
1000 400 1200 400 1400 305 1800 292 .2100 308 2300 301
1100 400 1300 400 1500 327 1900 314 2200 330 2400 323
1200 400 1400 400 1600 349 2000 336 2300 351 2500 345
1300 400 1500 400 1700 371 2100 358 2400 373 2600 367
1400 405 1600 400 1800 392 2200 380 2500 395 2700 389
1500 427 1700 421 1900 414 2300 401 2600 417 2800 410
(600 449 1800 442 2000 436 2400 423 2700 439 2900 432
17 471 1900 464 2100 458 2500 445 2800 460 3000 454
1800 492 2000 486 2200 480 2600 467 2900 482 3100 476
00 514 2100 508 2300 501 2700 489 3000 504 3200 498
2000 536 2200 530 2400 523 2800 510 3100 526 3300 519
2100 558 2300 551 2500 545 2900 332 3200 548 3400 541
2200 580 2400 573 2600 567 3000 554 3300 569 3500 3563
2300 600 2500 595 2700 589 3100 576 3400 391 3600 385
4600 600 2600 600 2800 600 3200 600 3500 600 3700 600
4600 600 4600 600 4600 600 4600 600 4600 600

The capacity of the by-pass weir when open under conditions of a minimum water level iri the
reservoir (which is 128.2 m above sea level), is 290 m*/sec. The discharge of 400 m*/s can be assured
under the condition that the water level in the reservoir is 128.45 m above sea level, and 600 m*/sec
under conditions of a water level of 129.05 m above sea level.

The water level in the reservoir is lowered only when required for construction or reparation
~orks or when the discharge in Devin is below 925 m’/s.

The possible differences in discharges which will be ascertained through monitoring by 31 Oct.
will be adjusted within the shortest possibte period by the end of the same year so that the average of
400 m’/sec is arttained.

The changes in the discharges through the Cunovo weir will occur at intervals of 200 m*/sec.
measured at the Devin site. Thus for instance at 800, 1000, 1200, 1400.... 2000, 2200 m’/sec.

This distribution of the water resources shall be in force for 1995 and will be adjusted betore
the 1996 growing season on the basis of the results of a joint evaluation of the monitoring.
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* Main parameters of the weir to be constructed at rkm 1843
of the Danube-

1. The weir which is partly overtflowed by water will be constructed at rkm 1843 of the Danube.

2,

)

Main parameters of the weir:

width between banks 300 m
width of the crest 5m
width of the overflowed section 100 m
height of the center point of the

overtlowed section 121.80 B.s.l.
gradient of the downstream slope 1:10
gradient of the upstream slope 1:3

The elevation of the weir crest will be established in such a way that at the discharge of 600 m°/s,
the backwater at rkm 1851.7 or the Danube and elevation of 124.00 Bsl would not exceed.

The water level regulation at rkm 1843 ke place when the discharge of the Danube is between
250-1300 m’/s.

A maximum quantity of 150 m’/s will be discharged into the right side branch system on the
Hungarian side.

3ased on the documentation approved under. the number
No. VOD 161/A 28/1993-V
No. 21.663/17/1993



Matters relating to monitoring of environmental impacts .

Monitoring is divided into the following monitoring items:

Monitoring of surface water levels and discharges

the Danube:

profile at Devin

profile at Medvedov

profile at Komarno - Komarom
profile at Stirovo - Esztergom

S

file at Rajka

protile at Dobrohost
profile at Dunaremete

protile downstream and upstream of overflowed weir at rkm 1843, (water level only)

Annex No. 3

Reservoir at Cunovo and the Danube downstream and upstream of the by-pass weir (water level only)
Reservoir at Gabc¢ikovo (water level only)
Tailrace canal downstream of Gabéikovo (water level only)

Maly Danube:
at Bratislava
at Trstice

Mosoni Duna:
downstream of the intake structure at Cunovo
at Mecser

at Gyor

Structures at Rajka
Seepage canal at Cunovo (on the Slovak territory)

No.
No.
No.
No.
No.

l.

UL — N b9

Lock of the outlet

Lock of the water level control

Lock of the water level control - Mosoni Duna

Lock of the side branch Kility - Cikolai, Zatonyi Duna
Lock art the seepage canal

Frequency of measurements: continuous on a daily basis

Monitoring of surface water quality

the Danube:

upsuaeam Bratislava *
at Dobrohost



at Gabcikovo

at Medvedov *

at Goényt

at Komarno - Komédrom
at Stirovo - Esztergom

Reservoir, bypass canal, seepage canals, river branches:

upper part of the reservoir at Rusovce *

the reservoir at Kalinkovo (lett and right side)
downstream of Mosoni Danube the intake structure
the profile at Samorin (left, middle and right side)
the power canal at the ferry station

the ailwater canal downstream of Gab¢ikovo *
the seepage canal at Cunovo *

the seepage canal at Hamuliakovo

the Mosoni Duna at Rajka

the Mosoni Duna at Mecser

the Mosoni Duna at Vének

the Maly Dunaj at Kolarovo

the river branches Helena and Doborgaz

the Sulianske river branch

Frequency of measurement:

stations marked by * - 12 times per year, between the 10th and 20th of each month,
all other stations in: January, March, April, May, June, July, September, November, between the
10th and 20th of each month.

List of parameters:

temperature, pH value, conductivity at 25°C, O,

cations: Li, Na, K, Ca, NH4, Mn, Mg, Fe

anions: HCO3, Cl, SO4, NO3, NO2, PO4, P

trace elements: Hg, Zn, As, Cu, Pb, Cr, Cd Ni, Vanadium

COD, BOD, dissolved materials (mineralization)

biological parameters: Saprobility index, bioseston, chlorophyll,

number of algae, zooplancton, macrobenthos, according to the decision of the monitoring group,
microbiological parameters, coliform bacteria, mezophilic bacteria, psychrophilic bacteria
organic marters, TOC, Nonpolar extractable - UV, - IR, EOX, AOX, phenols, humic acids,
organic micropollutants, polyaromatic hydrocarbons, - polychlorobiphenyls (and others, to be
agreed)

Sediments:

at jointly selected stations, e.g. at places of surface water quality sampling,
three places in the Slovak and three in the Hungarian flood plain



Extent of parameters:
granulomerric curves, organic matters and other selected parameters

Frequency of measurement: once per year In autumn

Monitoring of ground water levels

Monitoring of ground water levels will be carried out on wells between the Maly Danube and the Lajta
- Mosoni Danube. Wells to be chosen in profiles based on maps containing all observation wells. [At

least at 150 wells on the Slovak territory and at least at 100 wells on the Hungarian territory to be
chosen.]

Frequency of measurement: once per week

Monitoring of ground water quality

Ground water quality will be monitored on the municipal water supply [and ground water] wells
between the Maly Danube and the Laita - Mosoni Danube, [at least 10 localities on each territory. In
addition to this other at least 10 selected ground water quality wells on each territory] should be
monitored. These wells should be those which satisfy hygiene criteria for drinking water wells and
sampiing should be commonly agreed.

Frequency of measurement: once per month.

Quality should be evaluated according to the standards for drinking water in force in both countries.

Monitoring of soil moisture (aeration zone)

LAt least 10] monitoring areas to be selected on each territory from among the localities already
monitored.

Frequency of measurement: once every 10 days, but in winter (November, December, January and
February) twice a month. Each locality should also include a ground water level monitoring well.

Monitoring of biota:

- microbenthos and macrobenthos in the Danube and river branches at places of water level
measurements

- fish, in all surface waters

- [Forestry, on at least 8 selected places from among existing monitoring localiues on each side]

- Special water related organisms as for example: Odonata, Ephemeroptera, Trichopeua, Braconidea
and others, jointly selected.



Special monitoring

For the estimation of the impact of the overflowed weir special monitoring to be carried out. This wil]
include measurements of flow velocities, water levels, water quality, micro and macro benthos,
sediments, ground water quality in the impounded reach etc.

Submitting of data and reports:

Both sides will use data jointly agreed and will use jointly agreed methods of evaluation. All
monitoring items and locations, and methods of measurements to be jointly agreed. Annual reports will
include only measured data in tabulated, graphical and map forms with short explanations.

Joint and verification measurements will be carried out at any location where a discrepance occurs.

Data exchange will be carried out at three month intervals. Annual reports to be submitted as joint
reports by the end of each calendar year and covering a period of a hydrological year.

*nual reports will be issued in English language with standardised graphical annexes in Hungarian
ur Slovak languages.

Statute

Monitoring will be carried out in accordance with the Statute of nominated Monitoring Agents.
Statute will be prepared by: Ing Arpad Kovacs, Ministry of Environment (Hungary), Ing. Dominik
Kocinger, Government plenipotentiary for the GNP (Slovakia)

Draft statute will be prepared jointly following the signing of this document and before 31.May 1995.

Text in square brackets ] contains Slovak proposals subject to agreement by the Monitoring Agents.



APPENDIX A.2.



STATUTE
on the activitics of the Nominated Monitoring Agents
cnvisaged in the

“Agreement
between the Government of Republic of Hungary and
the Government of the Slovak Republic
concerning Certain Temporary Technical Measures and
Discharges in the Danube and the Mosoni Branch of the Danube”,
signed on April 19, 1995

According to the Article 4 of the “Agrecment between the Government of Repub-
lic of Hungary and thc Government of the Slovak Republic concerning Certain
Temporary Technical Mcasures and Discharges in the Danube and the Mosoni
Branch of the Danube”, signcd on April 19, 1995 (in the following Agreement)
the Partics undertake to cxchange data of their environmental monitoring systems
operating in the affected arca which are necessary to assess the environmental
impacts of the measures envisaged in Articles 1-3 of the Agreement.

According to the assignment contained in the Article 4 and Annex 5 of the
Agrecment, Nominated Monitoring Agents (Representatives of Parties):

Arpad Kovics, Deputy State Secrctary of the Ministry for Environment and
Regional Policy of Hungary

and

Dominik Kocinger, Plenipotentiary of  Government of Slovak Republic for
Construction and Opcration of Gab¢ikovo-Nagymaros Waterworks

agreed on the Statute concerning the cxchange of data and joint periodical
evaluation thereof (in the following Statute).

Article 1

1. Nominated Monitoring Agents are responsible for the exchange and evaluation
of data from the environmental monitoring systems of the Parties which are
nccessary (o assess the cnvironmental impacts of the measures envisaged 1o
Articles 1-3 of the Agreement.

)

The Nominated Monitoring Agents will submit the joint evaluations and
TS e A ; J
proposals prepared periodically to their respective Governments.



[

Article 2
Data from the cnvironmental monitoring system

The monitoring sites, objects and items based on Annex 5 of the Agreement
are specified in the Annexes to this Statute. Annex 1 contains monitoring sites,
objects and items for the Slovak Republic, and Annex 2 contains monitoring
sites, objects and items for Hungary, both Annexes specifying the dates of data
exchange.

The in situ survey of monitoring sites and objects or joint measurements will
be carried oul where a discrepancy occurs to measured data, or through
agreement by the Nominated Monitoring Agents.

The Nominated Monitoring Agents are entitled to change or add a monitoring
site, object or item by mutual consent.

Exchange of the data is made through the Nominated Monitoring Agents in
writing and on magnetic media. The Nominated Monitoring Agents undertake
to put at cach other’s disposal necessary topographical maps (M 1:10000) and
any other maps in other scale under mutual agreement.

Article 3
Monitoring cvaluation

The joint cvaluation of cxchanged data refers to one hydrological year. The
Toint Annual Report will be carried out four months following the respective
hydrological ycar. The Joint Annual Report will be prepared 1n Slovak,
Hungarian and English languages, the English text shall prevail in the event of
any discrepancy.

The National Annual Report will include the measured data in tabular,
graphical and map forms with short explanations. The Parties will exchange
National Annual Report three months following the respective hydrological
year, and Nominated Monitoring Agents will call a meeting to carry out the
joint evaluation of presented data.

Article 4
Activity of Nominated Monitoring Agents

Meetings will be held according to need, but at least two times in a calendar
year. Mcctings are called by both sides alternately. All necessary conditions
for a mceting have to be secured by the receiving Party, and the meeting is
chaired by the Nominated Monitoring Agent of the receiving Party. Minutes
from the meccting will be prepared and will be signed by both Nominated
Monitoring Agents.

Nominated Monitoring Agents have the right 1o invite experts to the meetings.



When a joinl mcasurements or an in situ site survey will be carried out the
receiving Party is obliged to secure all necessary conditions for measurement
and access (o the monitored site or object, subject to mutual agreement.

Meetings of the Nominated Monitoring Agents are to be held in the Slovak
and Hungarian languages. Minutes from the meetings are prepared 1n the
Hungarian, Slovak and English languages, the English text will prevail in the
event of any discrepancy.

Article 5
Miscellancous Provisions

All expenses connected to the activity of Nominated Monitoring Agents and
mectings are covered by the Parties mdependenlly Expenses connected to the
preparation of the English version of the Joint Annual Report are covered by
the Parties cqually.

The Nominated Monitoring Agents begin their activities upon the approval of
this Statute.

This Statutc shall terminate with the termination of the ‘Agreement.

This Statute is prepared in duplicate, in the Slovak, Hungarian and English
languages, the Iinglish text will prevail in the event of any discrepancy.

Agreed at Gabéikovo on 29" May, 1995.

Kovacs Arpad Dominik Kocinger
Nominated Alonitofing Agent Nominated Monitoring Agent
of the Republic of Hungary of the Slovak Republic
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Information: Monthly Report
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k{ Data type: geometrical data, FORESTRY
degree of wetness
L“ Information: Yearly Report
List of Stations

No Nanie

9355 Dunakiliti
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9991 Dunakiliti
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*
Gabcikovo
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C 9994 Dunasziget
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Zapisnica
z rokovania zastupcov pre monitorovanie,
konaného 25. aprila 2007 v Gyori

Pritomni: podla prezencnej listiny
Miesto: uradna miestnost’ Severozadunajského riaditel'stva

pre ochranu Zivotného prostredia a vodné hospodarstvo (EDUKOVIZIG)

Datum: 25. april 2007

Rokovanie za mad’arsku stranu viedol zastupca pre monitorovanie Emil Janak, riaditel

EDUKOVIZIG; za slovenskil stranu zastupca pre monitorovanie Dominik Kocinger,
splnomocnenec vlady Slovenskej republiky pre vystavbu a prevadzku Sustavy vodnych diel
Gabcikovo - Nagymaros.

Body programu:
1. Prerokovanie navrhu madarskej strany na zmeny Stattu o innosti zastupcov pre
monitorovanie v zmysle medzivladnej Dohody z roku 1995
2. Detailné prerokovanie ndvrhu mad’arskej strany na zmeny, tykajice sa miest
monitorovania, okruhu sledovanych ukazovatelov a frekvencie merani, ktoré su
uvedené v prilohe Statatu.
3. Rozne.
K bodu 1

Zastupcovia pre monitorovanie sa na rokovani dohodli na nasledovnom:

a)

b)

d)

V preambule Statatu sa doplni nasledovna veta:

Pri prevadzkovani environmentdlneho monitorovacieho systému budu uplatnené aj
Smernice Eurdpskej unie, vratane Smernice 2000/60/ES Europskeho parlamentu
a Rady urcujucej rdmec opatreni Europskeho spoloCenstva v oblasti vodnej politiky
(Ramcova smernica o vode) prijatej 23. oktobra 2000, a Aarhuskej dohody o pristupe
k informéciam, o casti verejnosti na rozhodovacom procese a o zabezpeceni prava na
spravodlivost’ v zaleZitostiach Zivotného prostredia.

V Clanku 1 bod 1 sa doplni nasledovna veta:
Prevadzkovany environmentalny monitoring je v sulade s operativnym monitoringom
podl'a Ramcovej smernice o vode.

V Clanku 2 bod 4 sa meni prva veta nasledovne:
Vymena udajov sa uskutoCiiuje prostrednictvom poverenych zastupcov pre
monitorovanie v pisomnej a digitalnej forme.

V Clanku 3 sa bod 1 meni nasledovne:

Spolo¢né vyhodnotenie vymenenych udajov sa vztahuje na jeden kalendarny rok.
V pripade prietokov a hladin povrchovych vod sa hodnotenie bude vztahovat na
hydrologicky rok. Spolo¢na vyrocnd sprava bude vyhotovend Sest mesiacov po




g)

ukoncéeni kalendarneho roka.

V Clanku 3 bod 2 sa druha veta meni nasledovne:

Narodné rocné spravy si strany vymenia Styri mesiace po ukonceni kalendarneho roka
a povereni zastupcovia pre monitorovanie zvolaju poradu na spolocné vyhodnotenie
predlozenych udajov.

Clanok 3 sa doplni o nasledovny bod 3:

Po schvaleni a vymene Narodnych ro¢nych sprav budu tieto zverejnené na webovych
strankach. Adresa slovenskej webovej stranky je www.gabcikovo.gov.sk, adresa
mad’arskej webovej stranky je www.kvvm.hu.

V Clanku 4 bod 4 sa druh4 veta meni nasledovne:
Zapisnice z rokovani sa vyhotovuju v slovenskom a mad’arskom jazyku.

K bodu 2

Zastupcovia pre monitorovanie sa na rokovani dohodli na nasledovnych zmendch miest
monitorovania, okruhu sledovanych ukazovatel'ov a frekvencie merani.

a)

b)

d)

Hydrologia povrchovych vod
V miestach monitorovania prietokov ahladin povrchovych vé6d, v meranych
ukazovatel'och ani vo frekvencii merani neboli navrhnuté Ziadne zmeny.

Morfolégia povrchovych vod

Zastupcovia pre monitorovanie sa zhodli na tom, ze posudzovanie zmien morfoldgie
je dolezité ak novému systému hodnotenia je potrebné. Vypracovanie metodiky
stanovili po roku 2007, frekvencia merani bude raz za tri roky. Zastupcovia pre
monitorovanie sa dohodli na tom, ze prvé meranie sa uskuto¢ni najneskor v roku
2009. Sledovanie morfologickych zmien je potrebné skoordinovat’ s aktivitami
prebiehajucimi v ramci slovensko-mad’arskej Komisie hrani¢nych vod.

Fyzikdlno-chemické prvky

V pripade kvality povrchovych vod sa zastupcovia pre monitorovanie dohodli, Ze
sledovanie kvality povrchovych véd bude prebiehat na rovnakych miestach
pozorovania (profiloch) ako doteraz s frekvenciou 12-krat rocne, t.j. raz za mesiac. Zo
zoznamu stanovovanych ukazovatel'ov boli vynechané baktérie a zooplankton. Riasy
a makrozoobentos boli presunut¢ medzi hydrobiologické prvky. Zastupcovia pre
monitorovanie sa dohodli, Ze v zaujme zosuladenia monitorovania podla Dohody
zroku 1995 aprogramu monitorovania hrani¢nych vdd na vybranych profiloch sa
obratia na slovensko-mad’arski Komisiu hrani¢nych vod.

Hydrobiologické prvky

Zastupcovia pre monitorovanie sa dohodli nasledovne:

- fytoplanktén: mad’arska strana 4-krat za rok v obdobi april-september
slovenska strana 12-krat v obdobi marec-oktober, so zahustenim
v letnych mesiacoch

- fytobentos: 2-krat za rok

- bentické bezstavovce (makrozoobentos): 2-krat za rok
- makrofyty: 2-krat za rok

- ryby: raz za tri roky

Monitorovanie sa bude uskutocnovat’ v stlade s metodikou dohodnutou v rameci
Komisie hrani¢nych vod.



e)

g)

h)

)

Kvalita sedimentov

Analyza kvality sedimentov na madarskej strane bude uskutocnovana na 7
monitorovacich miestach (2x staré koryto Dunaja, 3x ramennd sustava, 1x
pravostranny priesakovy kanal, 1x MoSonsky Dunaj). Na slovenskej strane sa kvalita
sedimentov bude uskuto¢niovat’ na 6 monitorovacich miestach (2x staré koryto Dunaja,
4x zdrz). Analyzy budi zamerané na stanovenie obsahu anorganickych
mikropolutantov (Cu, Cr, Zn, Pb, Cd, Ni, Hg, As), obsahu zivin (celkovy fosfor,
celkovy dusik) a obsah organickych mikropolutantov PAH (suma, resp. 10 vybranych
zloziek). Frekvencia odberov bude raz ro¢ne, pri nizkych vodnych stavoch, spravidla
na jesen.

Kvantita podzemnych véd

Pri sledovani hladin podzemnych vdod vo frekvencii merani neboli navrhnuté ziadne
zmeny. Na mad’arskej strane v ramci optimalizacie mierne klesol pocet sledovanych
studni na 126. Na slovenskej strane sa zmeny v pocte studni nepredpokladaju. Presny
zoznam objektov je v prilohe zépisnice.

Kvalita podzemnych vod

Sledovanie kvality podzemnych vod bude prebiehat’ na rovnakych objektoch ako
doteraz. Zo sledovanych ukazovatel'ov boli vynechané dusitany, TOC a kremicitany.
Na vybranych lokalitich na mad’arskej strane (pozorovacie objekty €. 9379, 9413,
9536, 9456 a 9480) bolo navrhnuté sledovanie tazkych kovov (As, Ni, Zn, Pb, Hg,
Cu, Cd, Cr) aorganickych mikropolutantov (pesticidy a tetrachloretylén)
s frekvenciou raz za rok. Na slovenskej strane su tazké kovy a vybrané organické
mikropolutanty (okrem tetrachloretylénu) merané takmer na vSetkych studniach.

Podna vlhkost’

Meranie pddnej vlhkosti sa bude uskuto¢iiovat’ bez zmeny, podl'a doterajsej metodiky.
Frekvenciu merani je potrebné prispdsobit’ nasledovnej schéme: v zimnych mesiacoch
raz mesacne (janudr, februar, november, december), vo vegetacnom obdobi priblizne
raz za dva tyzdne (marec-oktdber), to jest cca 20-21 merani.

Les

Zastupcovia pre monitoring sa zhodli, Ze dolezitou sucastou hodnotenia zdravotného
stavu lesov je plosné hodnotenie na zdklade leteckého snimkovania. Je potrebné
dohodnut’ spolo¢nit metodiku a spdsob hodnotenia na zaklade skusenosti slovenskej
strany. Spolo¢né letecké snimkovanie sa ma uskutocnit’ v roku 2008.

Ohl'adom ostatnych monitorovanych ukazovatel'ov sa vzh'adom na budtci monitoring
musia odbornici oboch stran dohodnit do konca roka 2007. Slovenska strana
informovala madarskii stranu, Ze sledovanie zdkladnych dendrometrickych
charakteristik, spolu s podpornymi tdajmi (hladina podzemnej vody a pddna vlhkost))
povazuje nad’alej za nevyhnutné.

Ostatné biologické skiimania

V ramci biologického monitoringu sa monitorovanie makrozoobentosu presunulo
medzi hydrobiologické prvky. Hodnotenie bude prebiehat’ na zdklade metodiky RSV.
Aj monitoring ryb bol presunuty medzi hydrobiologické prvky, s frekvenciou raz za tri
roky. Hodnotenie bude prebiehat’ na zdklade metodiky RSV. Nad’alej bude prebiehat’
monitoring doteraz sledovanych vybranych skupin zooplanktonu (Cladocera
a Copepoda), bentickych bezstavovcov - makrozoobentosu (Mollusca, Odonata,
Ephemeroptera a Trichoptera) a suchozemskych rastlin a suchozemskych slimakov
v doterajSom rozsahu. V tejto oblasti skimania je potrebné dalSie zosulad’ovanie
miest, skupin a metodiky pozorovania.




Odbornici oboch strdn zmeny uvedené v tabulkach v prilohe tejto zapisnice do konca roka
2007 zapracuju do komplexnej prilohy Statutu.

K bodu 3

a)

b)

Slovensk4 strana informovala mad’arsku stranu, Ze prevadzkové udaje poskytované
vramci dennej vymeny Udajov budd k dispozicii na internetovej stranke. Navrhla
mad’arskej strane, aby sa po spristupneni internetovej stranky denné zasielanie udajov
zastavilo a udaje by sa mailom alebo faxom zaslali len v pripade poruchy pri pristupe
na internet, alebo na zdklade telefonickej poziadavky. Slovenskd strana navrhla
archivaciu udajov na internete na dobu 40 dni. Madarskd strana poukdzala na
stvislost’ problematiky poskytovania prevadzkovych udajov s dohodami v ramci
Komisie hrani¢nych vdd. Prislibila, Ze sa k poZiadavke slovenskej strany vyjadri
neskor.

Slovenska strana zopakovala svoju skor$iu poZiadavku na rozsirenie vymeny udajov o
tidaje spred roku 1992, tam kde st takéto udaje k dispozicii. Mad’arsk4 strana v zasade
s takymto rozSirenim suhlasi, aviak k obdobiu, na ktoré sa takdto vymena bude
vztahovat’, sa vyjadri neskor.

V Gyori, 25. aprila 2007.

, ?{ [ %z[//\

Emil Janak Dominik Kocinger
zastupca pre monitoring zastupca pre monitoring
za mad’arski stranu za slovensk stranu
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a) Hydrologia povrchovych vod

Slovenska strana

Cislo |Tok Lokalita
profilu
1250 Dunaj Bratislava - Devin
2848 Dunaj zdrz - Cunovo
2552 Dunaj Cunovo - staré koryto
2545 Dunaj Hamuliakovo
2558 Dunaj Dobrohost’
1251 Dunaj Gabcikovo
1252 Dunaj Medvedov
1600 Dunaj Komarno
1653 Maly Dunaj Bratislava - Malé Palenisko
2851 Mosonské rameno Dunaja Cunovo
3126 Dobrohost’sky kanal Dobrohost’ - napustny objekt
2849 privodny kanal Gabcikovo - horna hladina
2850 odpadovy kanal Gabcikovo - dolnd hladina
3124 pravostranny priesakovy kanal Cunovo - horna hladina
3125 pravostranny priesakovy kanal Cunovo - dolna hladina
4045 ramenna sustava linia A
4046 ramennd sustava linia B1
4047 ramennd sustava linia B2
4048 ramenna sustava linia C
4049 ramennd sustava linia D
4050 ramenna sustava linia E
4051 ramennd sustava linia F1
4052 ramenna sustava linia F3
4053 ramenna sustava linia G
4054 ramennd sustava linia H1
4055 ramenna sustava linia H3
4056 ramennd sustava linia J
4057 ramenna sustava materidlova jama B

Mad’arska strana

Cislo |Tok Lokalita
profilu
000001 |Dunaj Rajka
000002 |Dunaj Dunaremete
000005 |Dunaj Komérom
000017 |MosSonsky Dunaj Mecsér
000018 |MosSonsky Dunaj Bacsa
003871 |MosSonsky Dunaj stavidlo VI - horna voda
003872 |MoSonsky Dunaj stavidlo VI - dolna voda
003873 |MoSonsky Dunaj stavidlo I - horna voda
003874 |Mosonsky Dunaj stavidlo I - dolna voda
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Cislo |Tok Lokalita
profilu
003875 |priesakovy kanal stavidlo II - horna voda
003876 |priesakovy kanal stavidlo II - dolna voda
003939 | Dunaj Hat’ Dunakiliti - horna voda
003940 |priesakovy kanal stavidlo V - hornd voda
003941 |priesakovy kanal stavidlo V - dolna voda
004516 |ramenna sustava Helena
110092 |chranena strana stavidlo VII - horna voda
110106 | Zatonsky Dunaj Gyiimolcsos Ut - horna voda
110144 |Zatonsky Dunaj Gylimdlcsos ut - dolna voda
110161 |Dunaj Hat’ Dunakiliti - dolné voda
110113 |ramenné ststava Z-1, horna voda
110127 |ramenna sustava Dobrorgaz 15
110115 |ramenné ststava B-2, horna voda
110114 |ramenné ststava B-2, dolna voda
110117 |ramenna sustava B-3, horna voda
110116 |ramenné ststava B-3, dolna voda
110170 |ramenna sustava Z-6, horna voda
110171 |ramenné ststava Z-6, dolna voda
110152 |ramenna stustava Z-8, horna voda
110153 |ramenné ststava Z-8, dolna voda
110119 |ramenné ststava B-4, horna voda
110118 |ramenna sustava B-4, dolna voda
110129 |ramenné ststava B-5, horna voda
110128 |ramenna sustava B-5, dolna voda
110162 |ramenné ststava B-6, horna voda
110138 |ramenna stustava B-7, horna voda
110198 |ramenna stustava B-8, horna voda
110131 |ramenné ststava B-9, horna voda
110133 |ramenna stustava B-11, horna voda
110132 |ramenné ststava B-11, dolna voda
110142 |ramenna sustava Z-12, horna voda
110141 |ramenna ststava Z-12, dolna voda
110155 |ramenna stustava Z-10, horna voda
110157 |ramenna ststava uzaver Gatya,hornd voda

b) Morfolégia povrchovych vod

Metodika merani bude stanovena po roku 2007, frekvencia merani bude raz za tri

roky.
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¢) Fyzikalno-chemické prvky

Slovenska strana

Cislo Tok Lokalita
profilu

109 | Dunaj Bratislava - Novy most, stred

4016 | Dunaj Dobrohost’, rkm 1843, nad prehradzkou
4025 | Dunaj Dobrohost’, rkm 1839,6 - I'ava strana
3739 | Dunaj Sap, staré koryto, nad rkm 1812

112 | Dunaj Medved’ov - most, stred

1205 | Dunaj Komarno - most, stred

307 | Dunaj - zdrz Kalinkovo - kyneta

308 | Dunaj - zdrz Kalinkovo - l'avé strana

309 | Dunaj - zdrz Samorin - prava strana

311 | Dunaj - zdrz Samorin - I'ava strana

3530 | Dunaj - odpadovy kanal Sap - l'ava strana
3529 | Mosonské rameno Dunaja Cunovo - stred
3531 | pravostranny priesakovy kanal | Cunovo

317 | lavostranny priesakovy kanal Hamuliakovo
3376 | Dobrohost’sky kanal Dobrohost’ - 'ava strana

Mad’arska strana

Cislo Tok Lokalita
profilu

0001 | Dunaj Rajka, rkm 1848

0043 | Dunaj nad prehradzkou, rkm 1843

0043 | Dunaj pod prehradzkou, rkm 1843

0002 | Dunaj Dunaremete

2306 | Dunaj Medve

1141 | Mosonsky Dunaj Vének

0082 | priesakovy kanal stavidlo [

0084 | priesakovy kanal stavidlo 11

1112 | ramenna sustava Helena

1114 | ramenna stustava Szigetské rameno, km 42,2

1126 | ramenna sustava Asvaiiske rameno, km 23,9

Rozsah sledovanych ukazovatel'ov, frekvencia mesacne:

teplota, pH, mernd vodivost, O,
Na', K', Ca*", Mg®", NH,", Mn, Fe (nefiltrované)

Hg, Zn, As, Cu, Cr, Cd, Ni, Pb (vSetko filtrované)

HCO5, CI, SO4*, NO5", NO,, PO4™, celkovy P, celkovy N
CHSKwn, BSKSs, nerozpustené latky (susené pri 105°C)
TOC, NEL-UV, rozpusten¢ latky (suSené pri 105°C)

index saprobity biosestonu , chlorofyl-a
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d) Hydrobiologické prvky

fytoplankton: mad’arska strana 4-krat za rok v obdobi april-september
slovenska strana 12-krat v obdobi marec-oktober,
so zahustenim v letnych mesiacoch

fytobentos: 2-krat za rok
bentické bezstavovce (makrozoobentos):  2-krat za rok
makrofyty: 2-krat za rok
ryby:

mad’arskd strana 5 monitorovacich miest (2x staré koryto Dunaja, 2x ramenna
sustava, 1x MoSonsky Dunaj))

slovenska strana 6 monitorovacich miest (2x staré koryto Dunaja, 4x ramenna
sustava)

Frekvencia: raz za tri roky

e) Kyvalita sedimentov

mad’arskd strana: 7 monitorovacich miest (2x staré koryto Dunaja, 3x ramenna
slovenska strana: 6 monitorovacich miest (2x staré koryto Dunaja, 4x zdrz)

anorganické mikropolutanty: Cu, Cr, Zn, Pb, Cd, Ni, Hg, As
obsah zivin: celkovy fosfor, celkovy dusik

organické mikropolutanty:  PAH (suma, resp. 10 vybranych zloziek)

Frekvencia: 1 krat rocne, spravidla na jesen



f) Kvantita podzemnych vod

Slovenska strana
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Studiia ¢. | Lokalita
1912 Nova Straz
1913 Kameni¢na - Hadovce
1915 Zlatna na Ostrove
1916 | Starova-Stara luka
4002 Kameni¢na - Piesky
1922 Bodza - Luky
1924 Zemianska Olc¢a
1925 Ton
1927 Sokolce
1928 Oko¢
1929 Okoc¢ - Golias
1931 Topolniky
4435 Kolarovo
1937 | Dolny Stal
1938 Bohel'ov
1939 Padan - Majer
4428 Bodza - Maderét
1943 Kolarovo
4003 Okoc¢ - Aszod
1948 Velky Meder
1949 Medved’ov
1950 Velké Kosihy
4004 Klizska Nema
1952 Travnik
1954 | Cicov
4429 | Cicov - Kec
1957 | Cilizska Radvan
1958 Sap
1959 | Narad
1960 | Gabéikovo - Cierny Les
1961 Mad
4306 Trhové Myto
1964 Gabcikovo
1965 Gabcikovo
1966 Vrakun
1969 Dvorniky
1970 Jahodna
1971 Baka
1972 Kracany - Dobor
1973 Kostolné Kracany
1974 Vydrany
1976 Vel'ké Blahovo - Liky
1977 Bodiky
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Studiia ¢. | Lokalita
4302 Lu¢ na Ostrove - Anténia Dvor
1979 Michal na Ostrove - Kolonia
1980 Michal na Ostrove - Luky
4217 Blahova - Sever
1982 Blahova
1983 | Horny Bar- Sul'any
1984 Holice
1988 Rohovce
1989 Dobrohost’
4303 Macov
1992 Mierovo
1993 Zlaté Klasy - Rastice
1995 Kvetoslavov
1996 | Cakany
1997 Janiky - Bustelek
1998 Kalinkovo
1999 Miloslavov - Alzbetin Dvor
2000 Tomasov
2001 Podunajské Biskupice - Topolové
2002 Rovinka
2003 Most na Ostrove
2033 Samorin - Mlie¢no
2035 Samorin - Cilistov
2038 Bratislava - Petrzalka
2039 Petrzalka - Ovsiste
4007 Bratislava - Petrzalka - Colnica Berg
4009 Bratislava - Jarovce
2044 Rusovce
2045 Cunovo - hranica
2046 | Cunovo
2067 Hrobonovo
2069 Ohrady
2070 | Novy Zivot - Eliddovce
2071 Podunajské Biskupice
4044 Gabcikovo
872 Cunovo (len zmena &isla objektu z 2123)
2144 Bratislava - Petrzalka
2148 Petrzalka - Kopcianska ul.
2162 Petrzalka
2165 Petrzalka
2167 Petrzalka
2169 Rusovce
2171 Cunovo
4312 | Cunovo
2180 Jarovce
2186 Cunovo
2188 Rusovce - Dolné pole
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Studna ¢. | Lokalita

2205 Bratislava - VIcie hrdlo (Slovnaft)

2207 Bratislava - Podunajské Biskupice

2208 Bratislava-Vrakuna

2215 Bratislava - Podunajské Biskupice - Lieskovec

2217 Rovinka

2219 Malinovo

2231 Kalinkovo

2241 Mierovo

2247 Dunajska Luzna - Nova Lipnica

2267 Bac

329 Samorin - Mlie¢no (len zmena ¢&isla objektu z 2269)

2271 Dobrohost - Dunajské kriviny

2272 Dobrohost’

2274 Kyselica

2279 Vojka
2293 Holice - Stara Gala
2318 Trstena na Ostrove

2327 | Bodiky

2328 | Bodiky

2329 Bodiky - Kralovska luka

2343 Gabcikovo

2345 Malé Vranie - Dekanské

2349 Gabcikovo

2353 | Sap - Cilizska sihot

2387 Nova Straz

2401 Bratislava - VI¢ie hrdlo (Slovnaft)

2708 Dobrohost - Dunajské kriviny

2709 Bodiky - Mala sihot’, linia D

2711 Gabcikovo - Dunajsky ostrov

2712 KTIticovec - Spornad sihot’

3129 Vojka nad Dunajom - Dolné macacie

3132 Vojka nad Dunajom - Vrbiny

3136 Vojka nad Dunajom - Vrbiny

3139 Sulany - Dunajské sihote

3147 | Bodiky - Mlynské

3154 Baka - Obecny ostrov

3163 Sap - RieCina

2710 Bodiky - Kralovska luka

3172 Bodiky - Kralovska luka

2858 Vojka nad Dunajom - Dolné vrbiny

3131 Vojka nad Dunajom - pri Velkej Zofin

3137 Sulany - Dunajské sihote

3144 Bodiky - linia E

3146 Bodiky - Mala sihot’

3151 Bodiky - Malobodicke

3155 Baka - Nova trieda, Ostrov Orliaka morského

3159 Gabcikovo - Dunajsky ostrov, Istragov




Mad’arska strana
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Studna ¢. Ozn. Lokalita
000062 1019 Gyorladamér
000066 2659 Véamosszabadi
000072 2666 Gyorladamér
000119 2681 Hegyeshalom
000134 2647 Bezenye
000135 2648 Bezenye
000140 2640 Dunakiliti
000143 2600 Feketeerdd
000144 2611 Feketeerdd
000147 2615 Feketeerdd
000148 2617 Feketeerdd
000151 2609 Cikolasziget
000152 2610 Cikolasziget
000159 2605 Halaszi
000188 1009 Lébény
003470 1020 Bezenye
003473 1031 Hegyeshalom
003476 2698 Hegyeshalom
003509 2694 Gyo6rladamér
003587 1066 Halaszi
003592 1075 Tejfalusziget
003593 1080 Bezenye
003621 2695 Gyo6r-Kisbacsa
003623 2697 Gyo6r-Kisbacsa
003624 2693 Rajka
003625 2699 Rajka
003626 2700 Rajka
003627 2727 Rajka
003682 3080 Mosonmagyarovar
003815 3119 Gyo6rladamér
003817 3121 | Asvanyrard
003818 3122 Halészi
003878 4189 Dunakiliti
003882 4501 Kisbodak
003887 4502 Asvanyrard
003936 2530 Lébény
003937 2540 Hegyeshalom
004121 3270 Gyor
004122 3269 Kisbajcs
004123 3268 Dunaremete
004126 3265 Rajka
004129 3218 Bezenye
004322 2635 Magyarkimle
004323 2636 Magyarkimle
004327 2684 Rajka
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Studna ¢. Ozn. Lokalita
004328 2633 Dunaremete
110328 2621 Asvanyrard
110502 8440 Lipot
110503 8444 Darnoézseli
110504 8500 Rajka
110610 9310 Rajka
110619 9327 Dunakiliti
110621 9330 Dunakiliti
110628 9355 Dunakiliti
110634 9368 Rajka
110637 9379 Rajka
110638 9380 Rajka
110643 9385 Bezenye
110657 9409 Rajka-Dunakiliti
110660 9413 Sérfenydsziget
110661 9415 Halaszi
110664 9418 Mosonmagyarovar
110675 9434 Piiski
110676 9435 Piiski
110685 9456 | Asvanyrard
110686 9457 Asvanyrard
110687 9458 | Asvanyrard
110688 9459 Asvanyrard
110689 9460 | Asvanyrard
110700 9478 Gy6rzamoly
110702 9479 Gy6rzamoly
110714 9493 Dunakiliti
110715 9494 Dunakiliti
110716 9495 Dunakiliti
110719 9498 Dunasziget
110720 9499 Dunasziget
110723 9502 Kisbodak
110724 9503 Kisbodak
110729 9508 GyoOrzamoly
110749 9536 Piiski
110758 9546 Kimle
110771 9555 Mecsér
110772 9558 Mecsér
110784 9567 Gyorujfalu
110800 9972 Dunasziget
110802 9974 Dunasziget
110803 9975 Dunasziget
110806 9978 | Asvanyrard
110807 9979 Asvanyrard
110808 9980 | Asvanyrard
110814 DkI-5 | Doborgaz
110815 DkI-6 | Dunakiliti
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Studria ¢. Ozn. Lokalita
110816 DkI-7 | Rajka
110622 9331 Dunakiliti
110609 93051 | Rajka
110612 93131 | Rajka
110616 93211 | Rajka
110617 93241 | Rajka
110623 93381 | Dunakiliti
110624 93421 | Dunakiliti
110636 93711 | Dunakiliti
110644 93861 | Bezenye
110649 93931 | Dunasziget
110673 94291 | Piiski
110682 94451 | Darndzseli
110684 94521 | Hédervar
110690 94641 | Asvanyrar6
110691 94651 | Dunaszeg
110693 94671 | Dunaszeg
110695 94691 | Dunaszentpal
110699 94761 | Vamosszabadi
110701 94771 | Vamosszabadi
110705 94821 | Nagybajcs
110709 94871 | Gyoruyjfalu
110712 94911 | Bacsa
110730 | 95091/B | Gydrzdmoly
110732 95111 | Kisbajcs
110737 95181 | Vének
110748 95321 | Rajka
110751 95381 | Mosonmagyarovar
110753 95402 | Dunasziget
110755 95431 | Halészi
110757 95451 | Mosonmagyarovar
110801 | 99731/B | Cikola
110804 | 99761/B | Asvanyrar6
110805 | 99771/B | Asvanyrar6

10
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g) Kvalita podzemnych vod

Slovenska strana

Studna ¢. Lokalita

102 Rusovce - vodny zdroj

2559 Cunovo - vodny zdroj

119 Kalinkovo - velkozdroj, S-10

105 Samorin - velkozdroj, S-2

467 Vojka - vodny zdroj, HV-1

485 Bodiky - vodny zdroj, HB-2

103 Gabgikovo - velkozdroj, HAS-5

907 Bratislava-Petrzalka, velkozdroj Pecensky les, PL-4

899/1 Rusovce - pozorovaci vrt PZ0O-26/1

888/1 Rusovce - pozorovaci vrt PZ0O-23/1

872/1 Cunovo - pozorovaci vrt PZO-19/1

329/1 Samorin - pozorovaci vrt 7265/

87/7 Kalinkovo - pozorovaci vrt PZ-13/7

170/2 Dobrohost’ - pozorovaci vrt PV-3/2

234/1 Rohovce - pozorovaci vit HGP/A-18/1

262/1 Sap - pozorovaci vit HGZ-26/1

265/1 KTItucovec - pozorovaci vrt 7366/1

3/3 Kalinkovo - pozorovaci vrt PZ-1/3

Mad’arska strana

Studna ¢. | Lokalita

110610 Rajka

110619 Dunakiliti

110622 Dunakiliti

110634 Rajka

110637 Rajka

110660 Dunasziget

110664 Mosonmagyarovar

110674 Kisbodak

110676 Arak

110685 | Asvanyraro

110686 | Asvanyraro

110687 | Asvanyraro

110698 GyoOrzamoly

110703 | Gybrzdmoly

110706 Vamosszabadi

110749 Piiski

11
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Rozsah sledovanych ukazovatel'ov, frekvencia 2 krat za rok:
teplota vody, pH, merna vodivost’, O,
Na', K*, Ca*", Mg, Mn, Fe, NH,", HCO5", CI', SO4*, NO5", PO4>, CHSK i

raz ro¢ne:
mad’arska strana: vo vybranych studniach

tazké kovy (As, Ni, Zn, Pb, Hg, Cu, Cd, Cr)

organické mikropolutanty (pesticidy a tetrachloretylén)
slovenska strana: vo vybranych studniach

tazké kovy (As, Ni, Zn, Pb, Hg, Cu, Cd, Cr)
organické mikropolutanty (pesticidy a iné)

h) Poédna vlhkost’

Slovenska strana

Cislo Monitorovacia .
objektu plocha Lokalita

2703 MP-6 Dobrohost’

2704 MP-9 Bodiky

2705 MP-10 Bodiky

2706 MP-14 Gabcikovo

2707 MP-18 Kliacovec

2716 MP-4 Rohovce

2717 MP-5 Horny Bar - Sulany

2718 MP-6 Horny Bar

2755 L-3 Sap

2756 L-4 Gabcikovo

2757 L-5 Baka

2758 L-6 Trstena na Ostrove

2759 L-7 Horny Bar - Bodiky

2760 L-8 Horny Bar - Sulany

2761 L-9 Horny Bar - Bodiky

2762 L-10 Vojka nad Dunajom

2763 L-11 Vojka nad Dunajom

2764 L-12 Dobrohost’

3804 L-25 Medved'ov

3805 L-26 KTItucovec

Mad’arska strana

Cislo .
objektu Lokalita

9355 Dunakiliti 15E
9452 Hédervar 11B

12
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ol?jl:ll((iu Lokalita
9498  |Dunasziget 11D
9972  |Dunasziget 15D
9994 | Dunasziget 22B
9995 |Lipot 4A
9996 |Lipot 27C
9997 | Asvanyraro 6G
9998 | Asvanyraro 6D
2605 Halaszi
2630 | Piiski
2653 Rajka
7920 | Asvanyrard
9443 | Lipot

Frekvencia merani:
zimné mesiace (janudr, februar, november, december): raz mesacne
vegetacné obdobie (marec-oktober): raz za dva tyzdne

i) Les

Plosné hodnotenie zdravotného stavu lesov na zaklade leteckého snimkovania.
Frekvencia: raz za tri roky
Spolo¢né snimkovanie v roku 2008

Ostatné monitorované ukazovatele a monitorované plochy dohodnat’ do konca roka
2007.

j)  Ostatné biologické skimania

Vybrané skupiny zooplankténu (Cladocera a Copepoda), bentickych bezstavovcov -
makrozoobentosu (Mollusca, Odonata, Ephemeroptera a Trichoptera)
a suchozemskych rastlin a suchozemskych slimakov budi uskuto¢nované v rozsahu
doterajSiecho monitoringu. Je potrebné d’alSie zosulad’ovanie miest, skupin a metodiky
pozorovania.
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Jegyzokonyv
a monitoringgal megbizottak
2007. aprilis 25.-én, Gyorben megtartott targyalasarol

Jelenlevok:  jelenleti iv szerint
Helyszin: EDUKOVIZIG hivatalos helyisége

Datum:

2007. aprilis 25.

A targyalast a magyar fél részérél a monitoringgal megbizott képviseld, Jandk Emil, az
EDUKOVIZIG igazgatoja; szlovak oldalrél monitoringgal megbizott képviseld, Dominik
Kocinger, a Szlovdk Koztarsasdg Bds-Nagymaros vizierdémii rendszer kiépitésének ¢és
iizemelésének kormanymeghatalmazottja vezette.

Programpontok:

1.

3.

A magyar fél javaslatanak megtargyaldsa a monitoringgal megbizott képvisel6k
tevékenységérdl szolo Alapszabaly valtoztatasara az 1995. ¢évi kormanykozi
megallapodas értelmében.

A magyar fél valtoztatdsokra vonatkozd javaslatdnak részletes megtargyaldsa, a
monitorozas helyeit illetéen, a figyelt mutatok korére és a mérési gyakorisagra,
amelyek az alapszabdly mellékletében vannak feltiintetve.

Egyéb.

Az 1. ponthoz

A targyaldson a monitoringgal megbizottak a kovetkezdkben allapodtak meg:

a)

b)

d)

Az alapszabdly preambuluma a kdvetkez6 mondattal egésziil ki:

A kornyezeti monitoring rendszer iizemeltetésében alkalmazva lesznek az EU
iranyelvei, beleértve a Europai Parlament €s a Tanacs, 2000. oktober 23.-an elfogadott
2000/60/EK iranyelvét a vizvédelmi politika terén a kozosségi fellépés kereteinek
meghatarozasarol (Vizkeretiranyelv), és az Aarhusi egyezmény a kornyezeti iigyekben
az informacidhoz vald hozzaférésrdl, a nyilvdnossagnak a dontéshozatalban torténd
részvételérodl és az igazsagszolgaltatashoz vald jog biztositasarol.

Az 1. cikk 1. pontja a kdvetkezd mondattal egésziil ki:
Az lizemeltetett kdrnyezeti monitoring Osszhangban van a Vizkeretiranyelv szerinti
operativ monitoringgal.

A 2. cikk 4. pontjanak az els6 mondata a kdvetkezdképpen valtozik:
Az adatok cseré¢jére monitoringgal megbizott képviselok tjan valdésul meg, irasos és
digitalis forméban.

A 3. cikk 1. pontja a kovetkez6képpen valtozik:

A kicserélt adatok kozos értékelése egy naptari évre vonatkozik. A felszini vizhozam
¢és vizszintek esetében az értékelés hidroldgiai évre vonatkozik. A k6zos éves jelentés
hat honappal a naptari év vége utan kertil elkészitésre.




e)

)

A 3. cikk 2. pontjdnak mésodik mondata a kovetkezOképpen valtozik:

A nemzeti éves jelentéseket a felek a naptari év vége utan négy honappal kicserélik és
a monitoringgal megbizott képviselok tandcskozast hivnak Ossze az eldterjesztett
adatok kozos kiértékelésére.

A 3. cikk kiegésziil egy 3. ponttal:

A nemzeti éves jelentések jovahagyasa és cseréje utdn a weboldalakon ezeket
nyilvadnossagra hozzak. A szlovak weboldal cime www.gabcikovo.gov.sk, a magyar
weboldal cime www.kvvm.hu.

A 4. cikk 4. pontjdnak mésodik mondata a kovetkezOképpen valtozik:
A targyaldsok jegyzokonyve szlovak és magyar nyelven keriil elkészitésre.

A 2. ponthoz

A monitoringgal megbizott képviseldk a targyalason a kovetkezd valtoztatasokban allapodtak
meg a monitorozasi helyek, a figyelt mutatok korét és a mérési frekvenciak vonatkozoan.

a)

b)

d)

Felszini viz hidrologia

A felszini vizek vizhozamainak és vizszintjeinek monitorozasi helyszinek, mért
paraméterek, valamint a mérések gyakorisagara vonatkoz6 semmilyen valtoztatast
nem javasolnak.

Felszini viz morfoldgia

crer

fontos, és az 1j értékelési rendszerhez sziikséges. A moddszer kidolgozasa 2007. év
utdn kerlil megallapitasra, a mérési gyakorisdga haromévente lesz. A monitoring
képviseldi megallapodtak abban, hogy az elsd mérést legkésébb 2009-ben elvégzik.
A morfologiai valtozasok megfigyelését koordinalni kell a Szlovak-Magyar Hatarvizi
Bizottsag kereteiben torténd tevékenységekkel.

Fiziko-kémiai elemek

A felszini vizek mindsége esetében a monitoring képviseldi megallapodtak, hogy
a felszini vizek mindségének figyelése ugyanazokon a helyeken (szelvényekben)
torténik mint eddig, 12-szer évente, vagyis havonta egyszer. A vizsgalt paraméterek
listajabol a baktériumok ¢és azooplankton lett kihagyva. Az algdk, illetve
a makrozoobenton atkeriilt a hidrobiologiai elemek kozé. A monitoring képviseldi
megallapodtak abban, hogy az 1995 évi megallapodds szerinti monitoring ¢és a
hatarvizi monitoring program &sszehangolasa érdekében a Szlovak-Magyar Hatarvizi
Bizottsaghoz fordulnak.

Hidrobiologiai elemek

A monitoring képviseldi a kovetkezdkben allapodtak meg:

- fitoplankton: magyar fél 4-szer, az aprilis-szeptember iddszakban
szlovak fél 12-szer, marcius-oktober iddszakban, a nyari
hoénapokban stirtibben

- fitobenton: évente 2-szer

- bentikus gerinctelenek (makrozoobenton): évente 2-szer
- makrofitak: évente 2-szer

- halak: 3 évente egyszer

A monitorozas a Hatarvizi Bizottsdg keretében megallapodott modszertannal
Osszhangban torténik meg.



e)

g)

h)

)

Uledék minésége

Az iiledékek mindségének elemzését a magyar fél részérdél 7 monitorozasi helyen
fogjak megvalositani (2-szer az Oreg-Duna meder, 3-szor &grendszer, 1-szer
jobboldali szivargd csatorna, 1-szer Mosoni-Duna). Szlovak oldalon az iiledékek
minéségének elemzését 6 monitorozasi helyen fogjak megvalositani (2-szer az Oreg-
Duna meder, 4-szer tadrozd). Az elemzések soran az szervetlen mikroszennyezok
tartalom kertil bemérésre (Cu, Cr, Zn, Pb, Cd, Ni, Hg, As), tdpanyag tartalom (6sszes
foszfor, 0sszes nitrogén) €s a szerves mikroszennyezok PAH tartalmat (6sszege, ill. 10
kiemelt Gsszetevd). A mintavétel gyakorisaga évente egyszeri, alacsony vizallasoknal,
rendszerint dsszel.

Felszin alatti viz mennyisége

A felszin alatti vizek vizszintjeinek megfigyelésében a mérések gyakorisagaban
semmilyen valtoztatast nem javasoltak. A magyar oldalon az optimalizalas keretében
mérsékelten csokkent a megfigyelt kutak szdma 126-ra. Szlovak fél részérdl a kutak
szamaban nem varhatd valtozas. A kutak pontos jegyzéke a jegyzOkonyv mellékletét
képezi.

Felszin alatti viz mindsége

A felszin alatti vizek mindségének megfigyelése ugyanazokon a kutakon torténik,
mint eddig. A megfigyelt mutatok koziil anitrit, a TOC és a szilikatok voltak
kihagyva. A kivalasztott helyszineken a magyaroldalon (a 9379, 9413, 9536, 9456 ¢és
9480 szamu megfigyelési kutakon) javasoltak a nehézfémek (As, Ni, Zn, Pb, Hg, Cu,
Cd, Cr) ¢és szerves mikroszennyezdk (peszticidek ¢€s tetraklor-etilén) figyelését is
évente egyszer. A szlovdk oldalon anehézfémek és  kiemelt szerves
mikroszennyezoket (tetraklor-etilén kivételével) majdnem az Gsszes kiiton mérik.

Talajnedvesség

A talajnedvesség mérése valtozasok nélkiil fog torténni, az eddigi modszertan alapjan.
A mérés gyakorisagat a kovetkezd sémahoz sziikséges igazitani: a téli honapokban
havonta egyszer (janudr, februar, november, december) a vegeticiés iddszakban
megkozelitdleg két hetente egyszer (marcius-oktober), ez kb. 20-21 mérés.

Erdd

A monitoring képviseldi megegyeztek abban, hogy az erddk egészségi allapot
értékelésének fontos része a 1égi felvételek alapjan késziilt teriileti értékelés. Sziikség
van koz0s modszertanban ¢és értékelési modszerben valdé megallapodasra a szlovak fél
tapasztalatai alapjan. A kozos légi  felvételezésnek a 2008-as évben kell
megvaldsulnia.

Tekintettel az egyéb monitorozasi mutatokra a kovetkezd monitoringgal kapcsolatban,
a két fél szakértdinek 2007. év végéig kell megallapodniuk. A szlovak fél tajékoztatta
a magyar felet, hogy az alap dendrometrikus jellemzék megfigyelését, az alatamaszto
adatokkal (a felszin alatti vizszintek ¢s atalajnedvesség) egyiitt, tovabbra is
nélkiilozhetetlennek tartja.

Egyéb biolodgiai vizsgalatok

A biologiai monitoring keretében a makrozoobenton monitoringja  atkerdilt
a hidrobiologiai elemek kozé. Az értékelés a Viz Keretiranyelv mddszertan alapjan
torténik. A halak monitoringja is atkerlilt a hidrobiologiai elemek kozé,
haromévenként egyszeri gyakorisaggal. Az értékelés a Viz Keretiranyelv mddszertan
alapjan  torténik. Az eddigi zooplankton (Cladocera, Copepoda), bentikus
gerinctelenek — makrozoobenton (Mollusca, Odonata, Ephemeroptera €s Trichoptera)
kiemelt csoportjai, és a szarazfoldi novények ¢és szarazfoldi csigdk monitoringja




tovabbra is az eddigi mértékben torténik. Ebben a vizsgélati teriiletben tovabbi
egyeztetés sziikséges a helyek, csoportok és megfigyelési mdodszertanok vonatkozdan.

Ajelen jegyzOkonyv mellékletében a tdblazatokban feltiintetett valtoztatasokat akét fél
szakértéi a 2007 év végéig beillesztik a szabalyzat 6sszetett mellékletébe.

A 3. ponthoz:

a) A szlovak fél tajékoztatta a magyar felet, hogy a napi adatcsere keretében szolgaltatott
lizemelési adatok az internetes oldalon lesznek elérhetdek. Javasolta a magyar félnek,
hogy az internetes oldal megnyitdsa utdn a napi adatkiildést allitsak le, és az adatokat
csak internet kapcsolat meghibédsodas, vagy telefonos igény esetén kiildjék e-mailen
vagy faxon. A szlovék fél az interneten levd adatok archivalasat 40 napra javasolja. A
magyar fél ramutatott az itizemelési adatok szolgaltatdsdnak problémaja és a HVB
keretében levé megallapodasok Osszefliggéseire. Megigérte, hogy a szlovak f¢l
igényével kapcsolatosan késébb nyilatkozik.

b) A szlovak fél megismételte kordbbi kérelmét az 1992. év el6tti adatok cseréjének
bovitésére, ott ahol az ilyen adatok elérhetdk. A magyar fél az ilyen bovitéssel elvileg
egyetért, azonban az id6szakra, amelyre ez a csere vonatkozna, kés6bb nyilatkozik.

Gy6r, 2007.04.25.
/ .
! é"Z«zm}
Jandk Emil Dominik Kocinger
monitoringgal tnegbizott képviseld monitoringgal megbizott képviseld
a magyar fél részérol a szlovak fél részérol



a)  Felszini viz hidrologia

A 2007. aprilis 25-i jegyzokonyv melléklete

Szlovak oldal
Szelvény |Vizfolyas Helyszin
Szama

1250 Duna Bratislava - Devin
2848 Duna tarozo - Cunovo
2552 Duna Cunovo — dreg meder
2545 Duna Hamuliakovo
2558 Duna Dobrohost’
1251 Duna Gabcikovo
1252 Duna Medvedov
1600 Duna Komarno
1653 Kis Duna Bratislava - Malé Palenisko
2851 Mosoni Duna Cunovo

3126 Doborgazi csatorna Dobrohost’ - vizp6tlo miitargy
2849 felvizi csatorna Gabcikovo - felviz
2850 alvizi csatorna Gabcikovo - alviz
3124 jobboldali szivargd csatorna Cunovo - felviz
3125 jobboldali szivarg6 csatorna Cunovo - alviz
4045 mellékagrendszer A kiiszobvonal
4046 mellékagrendszer B1 kiiszobvonal
4047 mellékdgrendszer B2 kiiszobvonal
4048 mellékagrendszer C kiisz6bvonal
4049 mellékagrendszer D kiiszobvonal
4050 mellékagrendszer E kiiszobvonal
4051 mellékdgrendszer F1 kiiszobvonal
4052 mellékagrendszer F3 kiiszobvonal
4053 mellékagrendszer G kiiszobvonal
4054 mellékagrendszer HI1 kiiszobvonal
4055 mellékdgrendszer H3 kiiszobvonal
4056 mellékagrendszer J kiiszobvonal
4057 mellékagrendszer B kavics godor
Magyar oldal
Szelvény |Vizfolyas Helyszin

szama

000001 |Duna Rajka

000002 |Duna Dunaremete

000005 |Duna Komarom

000017 |Mosoni Duna Mecsér

000018 |Mosoni Duna Bécsa

003871 |Mosoni Duna VL. zsilip - felviz

003872 |Mosoni Duna VL. zsilip - alviz

003873 |Mosoni Duna L. zsilip - felviz

003874 |Mosoni Duna L. zsilip - alviz




A 2007. aprilis 25-i jegyzokonyv melléklete

Szelvény |Vizfolyas Helyszin
szama
003875 |szivargd csatona I1. zsilip - felviz
003876 |szivargd csatorna I1. zsilip - alviz
003939 |Duna Dunakiliti duzzaszto - felviz
003940 |szivargd csatona V. zsilip - felviz
003941 |szivargd csatorna V. zsilip - alviz
004516 |mellékagrendszer Helena
110092 |mentett oldal VIL zsilip - felviz
110106 |Zatonyi Duna Gyiimolcsos 1t - felviz
110144 |Zatonyi Duna Gylimolcsos ut - alviz
110161 |Duna Hat’ Dunakiliti - alviz
110113  |mellékagrendszer Z-1, felviz
110127 |mellékagrendszer Dobrorgaz 15
110115 |mellékagrendszer B-2, felviz
110114 |mellékagrendszer B-2, alviz
110117 |mellékagrendszer B-3, felviz
110116 |mellékagrendszer B-3, alviz
110170 |mellékagrendszer Z-6, felviz
110171 |mellékagrendszer Z-6, alviz
110152 |mellékagrendszer Z-8, felviz
110153 |mellékagrendszer Z-8, alviz
110119 |mellékagrendszer B-4, felviz
110118 |mellékagrendszer B-4, alviz
110129 |mellékagrendszer B-5, felviz
110128 |mellékagrendszer B-5, alviz
110162 |mellékagrendszer B-6, felviz
110138 |mellékagrendszer B-7, alviz
110198 |mellékagrendszer B-8, felviz
110131 |mellékagrendszer B-9, felviz
110133  |mellékagrendszer B-11, felviz
110132 |mellékagrendszer B-11, alviz
110142 |mellékagrendszer Z-12, telviz
110141 |mellékagrendszer Z-12, alviz
110155 |mellékagrendszer Z-10, felviz
110157 |mellékagrendszer Gatyai zaras, felviz

b) Felszini viz morfologia

A modszer kidolgozasa 2007. év utan keriill megéllapitasra, a mérési gyakorisaga
harom évente lesz.



¢)

Fiziko-kémiai elemek

A 2007. aprilis 25-i jegyzokonyv melléklete

Szlovak oldal
Szelvény| Vizfolyas Helszin
szama
109 Duna Bratislava - Novy most, kozepe
4016 | Duna Dobrohost’, rkm 1843, fenékkiiszob felett
4025 | Duna Dobrohost’, rkm 1839,6 - bal oldal
3739 | Duna Sap, staré koryto, nad rkm 1812
112 | Duna Medved'ov - hid, kdzepe
1205 | Duna Komarno - hid, kézepe
307 Duna - taroz6 Kalinkovo — haj6zasi vonal
308 | Duna - tarozé Kalinkovo - bal oldal
309 Duna - taroz6 Samorin - jobb oldal
311 Duna - taroz6 Samorin - bal oldal
3530 | Duna - alviz csatorna Sap - bal oldal
3529 | Mosoni Duna Cunovo - kdzepe
3531 | jobboldali szivargd csatona | Cunovo
317 baloldali szivargo csatorna | Hamuliakovo
3376 | Doborgazi csatorna Dobrohost’ - bal oldal
Magyar oldal
Szelvény| Vizfolyas Helyszin
szama
0001 | Duna Rajka, rkm 1848
0043 | Duna fenékkiiszob felett, rtkm 1843
0043 | Duna fenékkiiszob alatt, rkm 1843
0002 | Duna Dunaremete
2306 | Duna Medve
1141 | Mosoni Duna Vének
0082 | szivargd csatona L. zsilip
0084 | szivargd csatorna I1. zsilip
1112 | mellékagrendszer Helena
1114 | mellékagrendszer Szigeti g, km 42,2
1126 | mellékagrendszer Asvanyi ag, km 23,9

Figyelt paraméterek terjedelme, gyakorisdg havonta:

vizhomérséklet, pH, vezetoképesség, O,

Na', K', Ca*", Mg®", NH,", Mn, Fe (filtracio nélkiil)

Hg, Zn, As, Cu, Cr, Cd, Ni, Pb (minden filtraci6 utan)
HCOy', CI, SO+, NO5", NOy, PO, 8sszes P, 5sszes N
KOIyin, BOIs, lebegd anyag (105°C-nal szaritott)

TOC, NEL-UV, 6sszes oldott anyag (105°C-nal szaritott)
bioszeszton szaprobitasa , klorofil-a




A 2007. aprilis 25-i jegyzokonyv melléklete

d) Hidrobiologiai elemek
fitoplankton: magyar oldal évente 4-szer, aprilis-szeptember idoszakba
szlovak oldal 12-szer, marcius-oktober idoszakba,
nyari honapokban stirtibben

fitobentosz: évente 2-szer

bentikusé gerinctelenek (makrozoobenton): évente 2-szer

makrofitak: évente 2-szer

halak:

magyar oldal 5 monitorozasi helyszin (2x a Duna 6reg medre, 2x mellékagrendszer,
I1x Mosoni Duna))

szlovak oldal 6 monitorozasi helyszin (2x Duna 6reg medre, 4x mellékagrendszer)

Gyakorisadg: harom évente egyszer

e) Uledék minésége

magyar oldal: 7 monitorozasi helyszin (2x Duna 6reg medre, 3x mellékagrendszer
, 1x szivargo csatorna, 1x Mosoni Duna)
szlovak oldal: 6 monitorozasi helyszin (2x Duna 6reg medre, 4x tdrozo)

szervetlen mikroszennyezd: Cu, Cr, Zn, Pb, Cd, Ni, Hg, As
tapanyag tartalom: Osszes foszfor, 6sszes nitrogén

szerves mikroszennyezo: PAH (0sszege, illetve. 10 kiemelt 6ssztevo)

Gyakorisag: évente 1-szer, rendszerint Osszel



f)  Felszin alatti viz mennyisége

A 2007. aprilis 25-i jegyzokonyv melléklete

Szlovak oldal

Kutszam | Helyszin
1912 Nova Straz
1913 Kameni¢na - Hadovce
1915 Zlatna na Ostrove
1916 | Starova-Stara luka
4002 Kameni¢na - Piesky
1922 Bodza - Luky
1924 Zemianska Olc¢a
1925 Ton
1927 Sokolce
1928 Oko¢
1929 Okoc¢ - Golias
1931 Topolniky
4435 Kolarovo
1937 | Dolny Stal
1938 Bohel'ov
1939 Padan - Majer
4428 Bodza - Maderét
1943 Kolarovo
4003 Okoc¢ - Aszod
1948 Velky Meder
1949 Medved’ov
1950 Velké Kosihy
4004 Klizska Nema
1952 Travnik
1954 | Cicov
4429 | Cicov - Kec
1957 | Cilizska Radvan
1958 Sap
1959 | Narad
1960 | Gabéikovo - Cierny Les
1961 Mad
4306 Trhové Myto
1964 Gabcikovo
1965 Gabcikovo
1966 Vrakun
1969 Dvorniky
1970 Jahodna
1971 Baka
1972 Kracany - Dobor
1973 Kostolné Kracany
1974 Vydrany
1976 Vel'ké Blahovo - Liky
1977 Bodiky




A 2007. aprilis 25-i jegyzokonyv melléklete

Kutszam | Helyszin

4302 La¢ na Ostrove - Antonia Dvor

1979 Michal na Ostrove - Koldnia

1980 Michal na Ostrove - Luky

4217 Blahova - Sever

1982 Blahova

1983 | Horny Bar- Sul'any

1984 Holice

1988 Rohovce

1989 Dobrohost’

4303 Macov

1992 Mierovo

1993 Zlaté Klasy - Rastice

1995 Kvetoslavov

1996 | Cakany

1997 Janiky - Bustelek

1998 Kalinkovo

1999 Miloslavov - AlZzbetin Dvor

2000 Tomasov

2001 Podunajské Biskupice - Topolové

2002 Rovinka

2003 Most na Ostrove

2033 Samorin - Mlie¢no

2035 Samorin - Cilistov

2038 Bratislava - Petrzalka

2039 Petrzalka - OvsiSte

4007 Bratislava - Petrzalka - Colnica Berg

4009 Bratislava - Jarovce

2044 Rusovce

2045 Cunovo - hranica

2046 Cunovo

2067 Hrobonovo

2069 Ohrady

2070 | Novy Zivot - Eliddovce

2071 Podunajské Biskupice

4044 Gabcikovo

872 Cunovo (csak kuatszam valtozas, 2123 helyett)

2144 Bratislava - Petrzalka

2148 Petrzalka - Kopcianska ul.

2162 Petrzalka

2165 Petrzalka

2167 Petrzalka

2169 Rusovce

2171 Cunovo

4312 Cunovo

2180 Jarovce

2186 Cunovo

2188 Rusovce - Dolné pole




A 2007. aprilis 25-i jegyzokonyv melléklete

Kutszam | Helyszin

2205 Bratislava - VIcie hrdlo (Slovnaft)

2207 Bratislava - Podunajské Biskupice

2208 Bratislava-Vrakuna

2215 Bratislava - Podunajské Biskupice - Lieskovec

2217 Rovinka

2219 Malinovo

2231 Kalinkovo

2241 Mierovo

2247 Dunajska Luzna - Nova Lipnica

2267 Bac

329 Samorin - Mlie¢no (csak kutszam valtozas, 2269 helyett)

2271 Dobrohost - Dunajské kriviny

2272 Dobrohost’

2274 Kyselica

2279 Vojka
2293 Holice - Stara Gala
2318 Trstena na Ostrove

2327 | Bodiky

2328 | Bodiky

2329 Bodiky - Kralovska luka

2343 Gabcikovo

2345 Malé Vranie - Dekanské

2349 Gabcikovo

2353 | Sap - Cilizska sihot

2387 Nova Straz

2401 Bratislava - VI¢ie hrdlo (Slovnaft)

2708 Dobrohost - Dunajské kriviny

2709 Bodiky - Mala sihot’, linia D

2711 Gabcikovo - Dunajsky ostrov

2712 KTIticovec - Spornad sihot’

3129 Vojka nad Dunajom - Dolné macacie

3132 Vojka nad Dunajom - Vrbiny

3136 Vojka nad Dunajom - Vrbiny

3139 Sulany - Dunajské sihote

3147 | Bodiky - Mlynské

3154 Baka - Obecny ostrov

3163 Sap - RieCina

2710 Bodiky - Kralovska luka

3172 Bodiky - Kralovska luka

2858 Vojka nad Dunajom - Dolné vrbiny

3131 Vojka nad Dunajom - pri Velkej Zofin

3137 Sulany - Dunajské sihote

3144 Bodiky - linia E

3146 Bodiky - Mala sihot’

3151 Bodiky - Malobodicke

3155 Baka - Nova trieda, Ostrov Orliaka morského

3159 Gabcikovo - Dunajsky ostrov, Istragov




A 2007. aprilis 25-i jegyzokonyv melléklete

Magyar oldal

Torzsszam| Katszam | Helyszin
000062 1019 Gyorladamér
000066 2659 Véamosszabadi
000072 2666 Gyorladamér
000119 2681 Hegyeshalom
000134 2647 Bezenye
000135 2648 Bezenye
000140 2640 Dunakiliti
000143 2600 Feketeerdd
000144 2611 Feketeerdd
000147 2615 Feketeerdd
000148 2617 Feketeerdd
000151 2609 Cikolasziget
000152 2610 Cikolasziget
000159 2605 Halaszi
000188 1009 Lébény
003470 1020 Bezenye
003473 1031 Hegyeshalom
003476 2698 Hegyeshalom
003509 2694 Gyo6rladamér
003587 1066 Halaszi
003592 1075 Tejfalusziget
003593 1080 Bezenye
003621 2695 Gyo6r-Kisbacsa
003623 2697 Gyo6r-Kisbacsa
003624 2693 Rajka
003625 2699 Rajka
003626 2700 Rajka
003627 2727 Rajka
003682 3080 Mosonmagyarovar
003815 3119 Gyo6rladamér
003817 3121 | Asvanyrard
003818 3122 Halészi
003878 4189 Dunakiliti
003882 4501 Kisbodak
003887 4502 Asvanyrard
003936 2530 Lébény
003937 2540 Hegyeshalom
004121 3270 Gyor
004122 3269 Kisbajcs
004123 3268 Dunaremete
004126 3265 Rajka
004129 3218 Bezenye
004322 2635 Magyarkimle
004323 2636 Magyarkimle
004327 2684 Rajka




A 2007. aprilis 25-i jegyzokonyv melléklete

Torzsszam| Katszam | Helyszin
004328 2633 Dunaremete
110328 2621 Asvanyrard
110502 8440 Lipot
110503 8444 Darnozseli
110504 8500 Rajka
110610 9310 Rajka
110619 9327 Dunakiliti
110621 9330 Dunakiliti
110628 9355 Dunakiliti
110634 9368 Rajka
110637 9379 Rajka
110638 9380 Rajka
110643 9385 Bezenye
110657 9409 Rajka-Dunakiliti
110660 9413 Sérfenydsziget
110661 9415 Halészi
110664 9418 Mosonmagyarovar
110675 9434 Piiski
110676 9435 Piiski
110685 9456 | Asvanyrard
110686 9457 Asvanyrard
110687 9458 | Asvanyrard
110688 9459 Asvanyrard
110689 9460 Asvanyrar6
110700 9478 Gydrzamoly
110702 9479 Gydrzamoly
110714 9493 Dunakiliti
110715 9494 Dunakiliti
110716 9495 Dunakiliti
110719 9498 Dunasziget
110720 9499 Dunasziget
110723 9502 Kisbodak
110724 9503 Kisbodak
110729 9508 GyoOrzamoly
110749 9536 Piiski
110758 9546 Kimle
110771 9555 Mecsér
110772 9558 Mecsér
110784 9567 Gyorujfalu
110800 9972 Dunasziget
110802 9974 Dunasziget
110803 9975 Dunasziget
110806 9978 | Asvanyrard
110807 9979 Asvanyrard
110808 9980 Asvanyrar6
110814 DkI-5 | Doborgaz
110815 Dkl-6 | Dunakiliti




A 2007. aprilis 25-i jegyzokonyv melléklete

Torzsszam| Katszam | Helyszin
110816 DkI-7 | Rajka
110622 9331 Dunakiliti
110609 93051 | Rajka
110612 93131 | Rajka
110616 93211 | Rajka
110617 93241 | Rajka
110623 93381 | Dunakiliti
110624 93421 | Dunakiliti
110636 93711 | Dunakiliti
110644 93861 | Bezenye
110649 93931 | Dunasziget
110673 94291 | Piiski
110682 94451 | Darndzseli
110684 94521 | Hédervar
110690 94641 | Asvanyrar6
110691 94651 | Dunaszeg
110693 94671 | Dunaszeg
110695 94691 | Dunaszentpal
110699 94761 | Vamosszabadi
110701 94771 | Vamosszabadi
110705 94821 | Nagybajcs
110709 94871 | Gyoruyjfalu
110712 94911 | Bacsa
110730 | 95091/B | Gydrzdmoly
110732 95111 | Kisbajcs
110737 95181 | Vének
110748 95321 | Rajka
110751 95381 | Mosonmagyarovar
110753 95402 | Dunasziget
110755 95431 | Halészi
110757 95451 | Mosonmagyarovar
110801 | 99731/B | Cikola
110804 | 99761/B | Asvanyrar6
110805 | 99771/B | Asvanyrar6
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A 2007. aprilis 25-i jegyzokonyv melléklete

g) Felszin alatti viz minosége

Szlovak oldal
Kutszam | Helyszin
102 Rusovce — ivoviz bazis
2559 Cunovo - ivéviz béazis
119 Kalinkovo - ivoviz bazis, S-10
105 Samorin - ivoviz bazis, S-2
467 Vojka - ivoviz bazis, HV-1
485 Bodiky - ivoviz bazis, HB-2
103 Gabgikovo - ivoviz bazis, HAS-5
907 Bratislava-Petrzalka, ivoviz bazis Pecensky les, PL-4
899/1 Rusovce - figyel6 kat PZO-26/1
888/1 Rusovce - figyel6 kut PZO-23/1
872/1 Cunovo - figyeld kut PZO-19/1
329/1 Samorin - figyeld kat 7265/1
87/7 Kalinkovo - figyel6 kat PZ-13/7
170/2 Dobrohost’ - figyel6 kut PV-3/2
234/1 Rohovce - figyeld kut HGP/A-18/1
262/1 Sap - figyeld kit HGZ-26/1
265/1 KTItucovec - figyel6 kat 7366/1
3/3 Kalinkovo - figyel6 kut PZ-1/3
Magyar oldal
Kutszam | Helyszin
110610 Rajka
110619 Dunakiliti
110622 Dunakiliti
110634 Rajka
110637 Rajka
110660 Dunasziget
110664 Mosonmagyarovar
110674 Kisbodak
110676 Arak
110685 | Asvanyraro
110686 | Asvanyraro
110687 | Asvanyraro
110698 GyoOrzamoly
110703 Gydrzamoly
110706 Véamosszabadi
110749 Piiski

11



A 2007. aprilis 25-i jegyzokonyv melléklete

Figyelt paraméterek terjedelme, gyakorisag évente 2-szer:
vizhémérseéklet, pH, vezetoképesség, O,
Na’, K, Ca*", Mg*", Mn, Fe, NH,", HCO5, CI', SO4*, NO5", PO4”, KOlyy

évente egyszer:
magyar oldla: kivalasztott kutakban
nehéz fémek (As, Ni, Zn, Pb, Hg, Cu, Cd, Cr)
szerves mikroszennyezok (peszticidek a tetraklor-etilén)

szlovak oldal: kivalasztott kutakban

nehéz fémek (As, Ni, Zn, Pb, Hg, Cu, Cd, Cr)
szerves mikroszennyezok (peszticidek, egyebek)

h) Talajnedvesség

Szlovak oldal
Azonosito Monltorlng Helyszin
teriilet
2703 MP-6 Dobrohost’
2704 MP-9 Bodiky
2705 MP-10 Bodiky
2706 MP-14 Gabcikovo
2707 MP-18 Kliacovec
2716 MP-4 Rohovce
2717 MP-5 Horny Bar - Sulany
2718 MP-6 Horny Bar
2755 L-3 Sap
2756 L-4 Gabcikovo
2757 L-5 Baka
2758 L-6 Trstena na Ostrove
2759 L-7 Horny Bar - Bodiky
2760 L-8 Horny Bar - Sulany
2761 L-9 Horny Bar - Bodiky
2762 L-10 Vojka nad Dunajom
2763 L-11 Vojka nad Dunajom
2764 L-12 Dobrohost’
3804 L-25 Medved'ov
3805 L-26 KTItucovec
Magyar oldal

Azonosité | Helyszin
9355  |Dunakiliti 15E
9452  |Hédervar 11B
9498  |Dunasziget 11D
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Azonosito | Helyszin
9972  |Dunasziget 15D
9994  |Dunasziget 22B
9995  |Lipot 4A
9996  |Lipot 27C
9997 | Asvanyrar6 6G
9998 | Asvanyraro 6D
2605 Halaszi

2630 | Piiski

2653 |Rajka

7920 | Asvanyrard

9443 | Lipot
Mérési gyakorisag:
téli honapok (januar, februar, november, december): havonta
tenyészeti idészak (marcius-oktober): kéthetente
i) Erdé

Erdok egészségi allapot teriileti értékelése a 1€gi felvételek alapjan.
Gyakoisag: hdrom évente egyszer
Ko6z0s felvételezés 2008-ban.

Egyébb monitorozasi mutatdk és monitorozasi teriletek 2007 év  végéig
megallapodésra jutnak.

i)  Egyéb biologiai vizsgalatok

Zooplankton (Cladocera, Copepoda), bentikus gerinctelenek — makrozoobenton
(Mollusca, Odonata, Ephemeroptera ¢és Trichoptera) kiemelt csoportjai, ¢és
a szarazfoldi novények ¢és szarazfoldi csigdk monitoringja tovabbra is az eddigi
monitorozas mértékben torténik. Tovabbi egyeztetés sziikséges a helyek, csoportok és
megfigyelési modszertanok vonatkozdan.
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Zapisnica
z prerokovania a podpisania Spolo¢nej vyro¢nej spravy za rok 2014
zo spolo¢ného slovensko-mad’arského monitorovania,
stanoveného medzivladnou Dohodou z 19. aprila 1995

Pritomni:

za mad’arskq stranu:

Dr. Andrés Racz, zastupca Statneho tajomnika pre otazky zivotného prostredia, zastupca pre
monitorovanie, Ministerstvo poédohospodarstva

Dr. Balint Dobi, veduci odboru, Odbor ochrany Zivotného prostredia, Ministerstvo
podohospodarstva

Maria Galambos, hlavny radca, Odbor medzinarodnych vztahov a vztahov v Karpatskej
kotline, Ministerstvo pddohospodarstva

11dik6 Kiss, referent, Odbor ochrany zivotného prostredia, koordinator, Ministerstvo
podohospodarstva

Judit Pulai, expert, Odbor ochrany Zivotného prostredia a ochrany prirody, Urad vlady

Gyodr-Moson-Sopronskej zupy

Orsolya Adamovics, vedica oddelenia, Odbor ochrany Zzivotného prostredia. Ministerstvo
podohospodarstva

Pal Benyo, timoc¢nik

za slovenskl stranu:

Ing. Ladislav Lazar, splnomocnenec pre vystavbu aprevadzku SVD G-N, zastupca pre
monitorovanie

Mgr. Maro$ Nikolaj, PhD., riaditel TBD, Vodohospodarska vystavba, 3.p.
RNDr. Zoltan Hlavaty, PhD., expert, Konzultatna skupina Podzemna voda. s.r.o.

Mgr. Renata Vadkertiova, odborny referent, Ministerstvo dopravy, vystavby a regiondlneho
rozvoja

1. Zastupcovia pre monitorovanie, Ing. Ladislav Lazar a Dr. Andras Racz vyhodnotili plnenie
odporucani uvedenych v sprave za rok 2013.

2. Zastupcovia oboch stran si vzajomne odovzdali tlacené verzie Narodnych ro¢nych sprav za rok
2014.

Zastupcovia oboch stran prerokovali a prijali Spolo¢ni vyro¢ni spravu za rok 2014,

4. Strany sa dohodli, ze Narodné ro¢né spravy z monitorovania za rok 2015 vypracuju do 30. juna
2016.



5. Zastupca slovenskej strany pre monitorovanie informoval madiarska stranu, Ze odbornici
slovenskej strany vypracovali ndvrh na optimalizaciu monitorovania prirodného prostredia

podl'a Dohody 1995. Névrh, ako podklad pre rokovanie odbornikov, slovenska strana odovzdala
mad’arskej strane.

6. Madarska strana predlozeny néavrh preStuduje avypracuje svoj navrh na optimalizaciu
monitorovania prirodného prostredia podl'a Dohody 1995.

Budapest', 27. januara 2016.

,/ L g
\ \
Dr. Andras Racz Ing. Ladislav Lazar

za mad’arsku stranu za slovensku stranu



Jegyzokonyv

az 1995. aprilis 19-i kormanykozi megallapodasban
meghatarozott kzos magyar- szlovak monitoring
2014-évi Kozos Eves Jelentésének megtargyalasarol és alairasarol

Résztvevok:

A magvar fél részérol:

Dr. Récz Andras, kémyezetligyért felelés helyettes allamtitkar, monitorozassal megbizott
képviseld, Foldmavelésiigyi Minisztérium

Dr. Dobi Balint, foosztalyvezetd, Kornyezetmegérzési Foéosztaly, Foldmivelésiigyi
Minisztérium

Galambos Maria, kozigazgatasi fotanacsadd, Nemzetkozi és Karpat medencei Kapesolatok
Foosztalya, Féldmiiveléstigyi Minisztérium

Kiss Ildiko, referens, Kornyezetmegdrzési Foosztaly, koordinator, Féldmiivelésiigyi
Minisztérium

Pulai Judit, szakértd, Kornyezetvédelmi és Természetvédelmi Fosztaly. Gyér-Moson-

Sopron Megyei Korméanyhivatal

Adamovics Orsolya, osztalyvezetd, Kornyezetmegdrzési  Foosztaly.,  Foldmiivelésiigyi
Minisztérium

Benyé Pal, tolmacs

A szlovak fél részérol:

Ing. Lazar Ladislav a Bos-Nagymarosi Vizlépcsorendszer épitésével és miikddtetésével
megbizott kormanymeghatalmazott, monitorozassal megbizott képviseld

Mgr. Nikolaj Maros, PhD., igazgatdé, Miszaki és  Biztonsagi  Feliigyeleti  Fdosztaly,
Vodohospodarska vystavba, allami vallalat

Dr. Hlavaty Zoltan, PhD., szakért6, Ground Water Consulting Ltd.

Mgr. Vadkertiova Renata, szakmai referens, Kozlekedési, Epitésiigyi és Regionalis Fejlesztési
Minisztérium

1. A két Fél monitoring feleldse, Ing. Lazar Ladislav és Dr. Racz Andrés kiértékelte a 2013-évi
jelentésben szerepl6 javaslatok teljesitését.

2. A két Fél képviseldi kolesonosen atadtdk a 2014-évi Nemzeti jelentések nyomtatott valtozatait.
A két Fél képviselsi megtargyaltdk és elfogadtak az 2014-évi Kozos Eves Jelentést.

4. A Felek megegyeztek abban. hogy a2015-évi megfigyelésekrol sz6lo Eves Nemzeti
Jelentéseket 2016. junius 30-ig készitik el.



5. A Szlovdk Fél képviseloje tajékoztatta a Magyar Felet, hogy a szlovak szakértok elkészitették
az 1995-évi Megéllapodas szerint végzet kérnyezeti monitorozéas optimalizalasanak javaslatat.
A javaslatot, mint szakértoi targyaldsi alapanyagot, a Szlovak Fél atadta a Magyar Félnek.

6. A Magyar F¢l az tadott javaslatot attanulmanyozza és eldkészit egy sajat javaslatot az 1995-évi
Megallapodas szerinti kérnyezeti monitorozas optimalizalasara.

Budapest, 2016. januar 27.

—

Dr. Ricz Andras Ing. Lazar Ladislav
a magyar fél részérol a szlovak fél részérol
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