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PREFACE

Antecedents

On April 19, 19% Agreement between the Government of the Slovek Repuldic and
the Government of the Republic of Hungary concerning certain temporary technical
measures and discharges in the Danube and Mosoni branch of the Danube® (hereinafter the
Agreement) was signed in Budgoest (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 Nominated Monitoring Agents of both Parties,
who activities are described in the Statute signed on May 29, 19% in Gab¢ikovo?
(hereindter the Statute) (Appendix A.2). This Joint Annual Report on environment
monitoring in 2016 is the twenty-second report snce signing the Agreement.

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 Repuldic on Octobe 23,1997, by
the letter of the Ministry for Foreign Affairs, and by the Repuldic of Hungary with the
Resolution of Hungarian Government from Decembe 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 25,199, 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 (2000/60/EC) 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 experts of both sides are reviewing propasals for monitoring
optimisation. After ther approva by the Nominaed Monitoring Agents, the changes will
bereflected in the next modification d the Statute.

In the Agreement the Slovak Party has undertaken 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 nv.s? in the Danube at Bratislava-Devin gauging station, and
another 43 nt's™ 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 2016. The evaluaion of the Slovek sideis 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 Conservation), North-Transdanubian Water Directorate (EDUVI1ZIG), 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-ordinated by the
Deputy State Secretary for Environmental Affairs at the Ministry of Agriculture of

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 evalude 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
weir at rkm 1843 in the Danube old riverbed, which increases the water level upgream of
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thewelr. Thewater suppy into the Mosoni Danube is realised through the intake object at
Cunovo and by theright-side seepage cand.

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 hbota

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 evaludion of monitoring
results and joint recommenddions for monitoring improvement and environment
protection activities to the respective governments.

Joint monitori ng activitiesin the year 2016

In the year 2016 the monitoring of surface water levels, flow rate and qudity and the
monitoring of ground water levels and qudity have been peformed in accordance with the
intergovernmental  Agreement and the modified Statute. The measurements of soil
moisture, monitoring forest standsand the biological observationswere realized by Slovak
Party only. Similarly to previous two years the Hungarian Party had not carried out the
monitoring of soil moisture, forestry and biology.

On the meeting of Nominaed Monitoring Agents, hdd on Januay 27, 2016 in
Budagest, the Joint Annual Report on environment monitoring in 2014 was approved and
signed (Appendix A.4). Themutud exchange of the monitoring data for the year 2015 was
realized, in accordance with the Statute, on May 31, 2016 in Gyor (Appendix A.5).
Subsquently, after the daa exchange, both Parties elaborated ther Nationd Annud
Reports on the joint Slovak-Hungarian monitoring in the year 2015. The electronic
versionsof Nationd Annual Reports on monitoring in 2015 were mutudly handed over on
Augug 15, 2016 in Gyor (Appendix A.6). On Octobe 5, 2016 the Government of the
Slovak Repulic by its Resolution No. 462/2016 recalled Mr. Ladislav Lazar from its
postion as the Plenipotentiary of the Government of the Slovak Repulic for condruction
and opeaation of the Gabc¢ikovo-Nagymaros System of Waterworks, the Head of the
Govenmental Delegation of the Slovek Repubic for the negotiations with the
Governmental Delegation of Hungary on implementation of the Judgement of the
Internationd Court of Judice in the Hague in the case of the Gab¢ikovo Nagymaros
Project, and the Nominaed Monitoring Agent under the intergovernmental Agreement
congerning certain temporary technical measures and discharges in the Danube and Mosoni
branch of the Danube and has appanted Mr. Sanidav Fialik to his place. The Joint Annual
Report on environmental monitoring in 2015 was discussed and approved by the
Nominaed Monitoring Agents on therr negotiation hdd on Januay 12,2017 in Gab¢ikovo
(Appendix A.7).

The hydrological situaion on the Danube in the spring was favourable, so in the
period May 18-31, 2016 it was possible to discharge highe amount of water into the
Danube old rnverbed and 1o redlize artificial floodngin theright-sideriver branch system.
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The present Joint Annual Report in 2016 was elaborated on the basis of Slovak and
Hungarian data, that were mutually exchanged on May 31, 2017. The mutual exchange of
National Annual Reports on environmental monitoring in 2016 was realized on August 31,
2017 in Budapest.

Fulfilment of recommendationsin the Joint Annual Report 2015

1. Both Parties, on the basis of background documents, will eaborate a joint proposal on
optimisation of the monitoring, carried out under the Intergovernmental Agreement of
1995, and shall submit it to the Nominated Monitoring Agents for approval.

Based on proposals of both Parties a joint proposa on the monitoring optimisation,
concerning the surface water levels and flow rates, surface water quality,
hydrobiology and sediments, groundwater levels and groundwater quality, have
been discussed and elaborated on the negotiation of experts on March 27, 2017.

Both Parties agreed that a joint proposal for optimisation of the monitoring of soil
moisture, forest stands and biota would be discussed by the end of October 2017, so
that the whole proposal for monitoring optimisation would be presented for
negotiation and approval by the Nominated Monitoring Agents when signing the
Joint Annual Report for 2016. The proposed monitoring program should be
implemented from January 1, 2018.
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PART 1

Surfacewater lewvels and flow rates

In 2016 the ob=ervation of surface water levels and flow rates continued withou
changes and in the extent prescribed by the Agreement. The only exception was the
obsrvation site No. 4052 on the Slovak territory, where the observation was terminated,
since thewater level at this object throughou the monitoring period was very similar to the
water level at the object No. 4051 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
obsrvation nework is presented in Fig. 1-1a, b. Data from the given stations were
mutudly exchanged by the Parties for the purpo<s of evaluaion of the surface water level
and flow rate regimes. At selected gauging stations (10 gauging stationson each side) joint
flow rate measurements were peformed and time series daa were compiled. Mutudly
agreed daa 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 peaiod 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, Gab¢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 Sovakia 4052 left-side river arm system, F-3 - observation terminated
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 Bratislava-Devin plays a key role in determining the actud
amourt of water to be released into the Danule old riverbed downsream of Cunovo dam.
The basic monthly characteristics of flow rate in the Danube for the year 2016 are given in
the Table 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.

Table1-2: Monthly chaacteristics of flow rate in the Danube at Bratisava-Devin
gauging sation in 2016

Y ear 2016

IMonth Jan | Feb | Mar | Apr | May|June| July | Aug | Sept | Oct | Nov | Dec | Year
[Minimum | 812/1639|1265(1460 1439(2633| 1728|1404/ 1171{1093/1098| 939 812
Avg. min 822/1722(1310{1511{ 1521|2767/ 1812(1441]1217)1148/1107| 954 822
Average |11932420|1659|1781 2258|3352/ 2772|2318/ 1654|1368 1481|1119 1944
Avg. max |1710 4824|2335|2325 3548|4463 5435|4059 2715|1801/ 2202|1289 5435
IMaximum [1773 5171{2400(2367| 3723|4747 56454292/ 3006|1868 2284/ 1357| 5645

The minimal annual flow rate in 2016 (Table 1-2) occurred at the beginning of the
year onJanuay 2, 016 and reached 812 nv’.s?, together with the lowest average ddly flow
rate of 822m°.s*. The highest annwal flow rate occurred during the summer on July 15,
2016 and it reached 5645 nt.s* at culmination, with the highest average daily flow rate of
543 n.s’. The average annwal flow rate at this station in the year 2016 reached
1944 m.s*, what represents a flow rate slightly bdow the average (Table 1-3). Similar
average annual flow rates were recorded also in years 1992, 1993, 1998 and 2007, with
values of 193, 1909, 121 and 1916 m*.s” respectively.

At the end of 2015 the flow rates on the Danube decreased bdow 1000 n®.s* and on
December 31, 2015 the annual minimum in 2015 occurred with a value of 789m*.s™. In
the following days the flow rate in the Danube remained low and on Januay 2, 2016 the
annwel minimum in 2016 was recorded at 812m>.s*, with the average daly flow rate of
822m°.s™. Theflow rates in Januay mostly ranged between 800and 17 nr.s* and were
mainly well bdow thelongterm average, however dueto more intense precipitation in the
Uppea Danube two less significant discharge waves occurred in the middle and at the end
of the month, slightly exceeding 1700 ns.™. Heavy rainfall in the German and Austrian
Danube river basin at the end of Januay generated a significant discharge wave early in
February, which culminaed on February 2, 2016 a 5171 n’.s®, wha was the second
highest flow rate in 2016. The average daly flow rate reached 4824 n?*.s*. However, the
flow rate after the culmination fell shaply to 2000 nm*.s®. Similar, but less significant
discharge wave occurred due to precipitation also at the beginning of third decade of
Februay, when the flow rate culminaed around 4000 m’.s®. As a result of the
aforementioned aburndant precipitations the flow rates in Februay moved exclusvely
abowe the values of longterm average daly flow rates. In March and April the average
daly flow rates ranged from 1300 to 2400 nr.s* and they were again well bdow thelong
term average daly values. The situaion was similar also in April and May, when the flow
rates moved mogly bdow the longterm daly averages, however at the beginning and in
the middle of May the flow rates increased due to rather abundant precipitationsin the
German and Audrian Danubke river basin. The discharge wave in the middle of May
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achieved 3723 n?’.s? and the average daily flow rate was 3548 nr.s*. At the end of May
the flow rate began to rise again and in Jung dueto frequent precipitationsin the German
and Austrian Danube basin, it fluctuated from 2700 to 4400 nr.s* and moved exclusively
above the vdues of thelongterm average daly flow rates. During the month several higher
discharge waves occurred, the mog notable of which occurred at the very beginning of the
month, when the flow rate on June 2, 2016 pesked at 4747 nt'.s* and the average daly
flow rate reached 4463 nt’.s™.

The average daily flow rates in July ranged from 2000 to 3000 n.s* and mostly
flucuaed around or abowve the longterm average daly values. Significantly bdow the
longterm average the flow rates moved only in the second hdf of the first and the
beginning of the second decade Subsequently, however, dueto the heavy rainfal that fell
in the German and Audrian Danube river catchments, the flow rate began to rise sharply
and on July 15, 2016 it culminated with a value of 5645 n.s*, which was the annuel
maximum. Also the average daly flow rate was the highest in the year 2016 and reached
543 nt.s. After this culminaion the flow rate fell sharply and oscillated around the
values of the longterm daly average by the end of the month. Also in the first hdf of
Augud the flow rates due to more abundant precipitations moved exclusvely abowve the
long-term average daly flow rates, with two more significant discharge waves, the second
culminaing on August 11, 2016 at 429 nr.s*, with an average daly flow rate of
409 m*.s. After the decline of this wave the flow rates amost continucudy decreased
and moved exclusvely bdow the values of the longterm daly averages, and by the end of
the month they fell to 1404 nt.s™.

The flow rates during September fluctuaed significantly and reached values between
1200 and 2700 nt.s*, while they were moving mostly beow the longterm daily averages.
Abowe the longterm average daly flow rate values they increased only at two discharge
waves during the first and at the turn of the second and the third decade, when both
culminaed around 3000 nt.s*, and the average daly flow rates reached 2690 and
2715 nt’.s* respectively. During Octobe the flow rates on the Danube were fairly flat and
the average daily flow rates varied from 1150 to 1800 nv.s* and were again mainly bdow
the longterm daly averages. Similar course was obrved aso in the first hdf of
November, athough the flow rates were closer to the longterm daly averages. At the end
of the second decade of Novembe a smaller dischage wave occurred due to weaker
precipitations which culminaed on November 18, 2016 at 2284 nt.s* and the flow rates
during this wave exceeded the long-term average daly values. At the end of the month the
flow rates fell bdow these values and remained bdow them over the whole December,
while they fluctuated only in anarow range of 950to 1300 nt.s™.

Based on the above assessment it can be conduded, tha the flow rate regime of the
Danube in 2016 was closer to a typical onethan in 2015. Atypical were the two discharge
waves in February and low flow rates during mos of the spring period. Flow rates in
Januay modly fluctuated well bdow the longterm average. At the beginning of February
there was a relatively significant discharge wave and the average daly flow rates over the
whole month did not fall bdow the longterm average daly values. In March, April and
during thefirst hdf of May, theaverage daly flow rates were almog exclusvely bdow the
longterm averages, often rather significantly. Increased flow rates occurred from the
second hdf of May to theend of thefirst hdf of Augus and they are typical for late spring
and summer months. Since the second haf of Augug untl the end of the year, the flow
rates on the Danube moved well bdow the level of longterm average values occurring in
these months The dischage waves occurring ove the year did not cause significant
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floodng of the floodplain. Exceptionswere the flood waves at the beginning of February
and in mid-July, dunng which the lower pat of the inundaion in the Istragov area was
patially flooded.

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 1788 88,3
1250 2016 1909 94,3 1944 96,0

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 2016, these flow rates have not showed significant changes. (Fig. 1-2). Larger
differences between these stationsoccurred during the discharge waves in February, June
July and Augug, when at the station Bratislava-Devin higher daly average flow rates were
recorded than at the other two stationsin Medved'ov and Komarno. Slightly higher flow
rate in the station at Koméarno in mid February, during March and at the end of the year can

% 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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be attributed to the impact of inareased flow rates in the tributaries of the Danube. The
difference between the stationsBratislava-Devin and Medved’ov largely correspordsto the
water amourt discharged to the Little Danube and Mosoni Danube, which retums to the
Danube downgream from the Medved’'ov gauging station.

1.1. Dischargeinto the Danube downstream of the Cunovo dam

Based on the Agreement the average daly amourt of water in the Danube downstream
of Cunovo dam is determined according to the average daily flow rates at gauging stations
Dobagaz and Helena (Fig. 1-:3). At these stations joint flow rate measurements are
peformed. The basic monthly characteristics of water amourt supgied to the Danube
downstream of the Cunovo dam (condsting of the sum of flow rates in gauging stationsat
Dobagaz and Helena) for the year 2016 are show in Table 1-4. 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 values. The Average is
calculated from the average daly vaues.

Table1-4: Monthly characteristics of flow rate in the Danube downsgtream of the Cunovo
weir in 201L6

Y ear 2016

Month Jan | Feb [Mar | Apr |May| June [July| Aug [Sept| Oct | Nov | Dec| Year
[Minimum | 226 | 227| 223 228 382 505 | 450 303 | 228 204 | 209 | 197 197
Avg. min | 228 | 230| 227 | 295| 404 | 561 | 513 361 | 269 235| 228 | 219 219
Average | 239| 344| 268 | 383 | 629 | 585 | 594 508 | 489 243 | 241 | 237 397
Avg. max | 246|1125| 406 | 475| 801 | 615 | 913 603 |160q 282 | 292 | 247 | 1606
IMaximum | 259 | 1660 415 | 511 | 806 | 631 |{130Q 617 {1680 309 | 345| 270 1680

The total average annual flow rate in the Danube downgream of the Cunovo dam in
2016 was 397 m’.s* (Table 1-4), wha represents 1034 % of the agreed water amourt. The
minimal annual flow rate of 197 m®.s* was recorded on December 7, 2016, when also the
lowest average daily flow rate of 220m>.s* was recorded. The highest annwal flow rate
occurred on September 21, 2016, when it reached 1680 n.s?, and the highest average
daly flow rate reached 1600 m.s™. Taking into condderation the obligationsenvisaged in
theintergovernmental Agreement, the Slovak Party, in the case of average annual flow rate
of 1944 m’.s* a Bratislava-Devin, was obliged to release an average annual discharge of
384m’.s" into the Danube riverbed dawvnsream of Cunovo dam.

A situaion, when it was necessary to release increased discharges (over 600m?>.s?)
into the Danuke old riverbed dueto higher flow rates in the Danube (over 540 nr.s?)
occurred only once in 2016. However, during the discharge wave in Februay 2016 the
flow rate exceeded the 600m>.s* for one day, and higher flow rate was aso released
during six days in September dueto technical maintenance of the Gab¢ikovo Hydropower
Plant (19.24.92017). If redudion of flow rate, in terms of methodblogy for calculating the
average annual discharge, is applied in conrection with the higher amount of water
released into the Danube old riverbed, an average annwal discharge of 383m?.s* (99,2%)
is obtained. Since the hydrological condtionsin 2016 were rather favourable, increased
flow rate (800m°.s*) was discharged into the Danukbe old riverbed in the second hdf of
May, to realize apatial floodng of theright-hand kranch system.
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Some deficiendes regarding the minimal discharges during the non-vegetation period,
when the ddficit of dischage exceeded the acceptable deviation of 7 % have been
registered again, however in a significantly smaller extent. Based on the jointly accepted
flow rate data the deficit in 2016 was highe than the acceptable deviation in Januay for
six days, in February for four days, during March for thirteen days, in November for five
days and in December for ninedays. Certain ddiciendes as regard the minimal vaues have
been recorded also in the vegetation period. Acceptable deviation in the case of 400 m*.s*
was exceeded for seven days in early April and for three days at the end of Augud. All
during very low flow rates in the Danube. Neither the deficiendes during the non
vegetation period, nor in the summer period had significant impact on the biota of the area
affected.

Based on the abowe evaluation it can be stated that the Slovak Party has fulfilled the
average annual discharge jointly agreed in the intergovernmental Agreement. Taking into
congdderation theminimal values prescribed in the Agreement (in the winter period ot 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 37 times (difference max
to 13.4m>.s%) and flow rates lower than 400m>.s* occurred 10 times (difference max to
21.2m>.sh).

1.2.Dischargeinto the Mosoni branch of the Danube

In terms of the intergovernmental Agreement from April 19% the flow 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™.

Joint discharge 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 the intake a Cunovo in 2016

Y ear 2016

Month Jan | Feb |Mar | Apr |May| June |July| Aug [Sept| Oct | Nov | Dec| Year
[Minimum |14.6]/13.7[21.2/11.3] 7.0] 7.6|14.8/ 20.9]12.327.3[31.4|23.1 7.0
Avg. min [ 22.7)14.1)122.4|23.3|17.9| 18.6(29.0] 30.7|21.3|38.7/40.6/24.3] 14.1
Average |[23.2)22.7|26.5/30.2|28.6] 30.931.4] 36.5/38.6/43.3/42.6/38.7| 32.8
Avg. max | 24.0) 24.0| 32.0| 32.4| 33.9| 33.3|32.8] 43.6/43.8/ 45.2/44.0/ 43.0] 45.2
IMaximum | 24.5| 24.9| 32.9| 32.7| 34.5| 33.7 |33.6| 44.2 |44.2| 45.3| 45.1|43.5] 45.3

In the year 2016 the average annual discharge released into the Mosoni branch of the
Danube throuch the intake at Cunovo was 32.8m>.s* (Table 1-6). The minima annual
discharge of 7.0m?>.s* occurred on May 23,2016, while thelowest average daly discharge
of 14.1m>s* was recorded on February 11, 2016. The highest annwal discharge of
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45.3m%.s* occurred on Octobe 6, 2016, while the highest average daly discharge of
45.2m?.s* was recorded onOctobe 13,2016.

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

Table 1-7: Monthly characteristics of flow rate determined a the Lock No. Il in 2016

Y ear 2016

Month Jan | Feb [Mar | Apr |May| June |July| Aug [Sept| Oct | Nov | Dec| Year
[Minimum |2.33]1.20]/1.63]1.82{1.82| 0.98(0.20 1.73[1.54]| 2.22{1.92|1.73] 0.20
Avg. min [ 2.33]1.49|1.73|1.82{1.85| 1.08(0.21] 1.76|1.58| 2.33| 1.96/ 1.74| 0.21
Average |[2.48|1.90|1.90|2.16|2.36| 1.95(2.07| 2.33|2.43| 2.55|2.19({2.03] 2.20
Avg. max |2.76| 2.40| 2.14|2.57|2.82| 2.91[3.11] 2.64|3.11| 3.07| 2.55[2.23| 3.11
IMaximum | 2.77| 2.54| 2.22| 2.65| 2.90| 3.15|3.41] 2.77|3.15| 3.15| 2.77| 2.43| 3.41

In the year 2016 (Table 1-7) the average annual flow rate in the right-side seepage
cand at Lock. No. Il was 2.20m>.s*. Theminimal annual flow rate of 0.20m>.s* occurred
on July 8, 2016, when aso the lowest average daly flow rate of 0.21m’.s® was
determined. The highest annwal flow rate of 3.41m>.s* occurred on July 19, 2016, while
the highest average daly flow rate of 3.11 nv*.s* was recorded onJuly 20,2016.

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

Table 1-8: Monthly characteristics of flow rate released into the Mosoni Danube in 2016
(average daly vaues)

Y ear 2016

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

Avg. min [ 25.0] 16.1| 24.2| 25.8| 20.3| 20.5|31.3] 32.6(23.3[41.2|42.9| 26.5 16.1

Average [25.7]|24.6|28.4]32.3|31.0| 32.9|33.5| 38.9(41.0[ 45.8]|44.8/40.8f 35.0

Avg. max |[26.6]|26.2|34.1|34.5|36.2| 35.5|35.2| 46.1(46.4|47.7|46.2| 45.0 47.7

In the year 2016 (Table 1-8) the average annual discharge released into the Mosoni
Danube was 35.0m>.s*. The lowest average daily flow rate of 16.1m>.s* was recorded on
February 11, 2016. The highest average daily flow rate of 47.7m>.s* occurred on Octobe
13,2016.

In the year 2016, technical maintenance of turbines was carried out at the beginning of
April for three days and in the first hdf of Decembe for six days. Besides this,
condruction works were findized from the beginning of the year until mid Augug, dueto
what the discharge ranged mostly from 14 to 32 nt.s*. The average annuwal discharge into
the Mosoni Danuke in the year 2015 was 35.0m>.s?, which is 81.4% of the agreed
amourt. With respect to the above mentional limitations the total amournt of water
discharged into the Mosoni Danube was lower than the water amourt 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
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Slovak paty at the negotiations of the Nominaed Monitoring Agents on December 11,
2014 and in letters daed Januay 27,March 30 Junel3and Novembe 10,2016.

1.3.Water distribution onthe Hungarian territory

The water distribution on the Hungarian territory is regulated by the Operation rules,
tha took into accourt thewater amourt entering the Bratislava-Devin coss-section and the
season The water discharged to the Hungarian side is distributed beween the Danube old
riverbed, river branches in the inundation area, Mosoni Danube and river branches on the
flood-protected aea

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) themain suppy comes from the Danube old riverbed through three openings in
the riverbank, the suppied amourt of water is regulated by manipulating the
water level impounded bythe submerged weir and the Dunékiliti dam;

b) additiond resource is the remaining amourt of water after the water supgy to
Mosoni Danube and the river branches in the flood protected area and is
suppied from the right-side seepage cand through thelock No. V.

These two urces are summed to dderminethetotal amourt.

Thewater distributionis regulated according to the criteria of the reference status, tha
was deermined at the end of the nineties with paticipaion of stakeholdes. The water
distribution shoud reflect the hydrologica regime of the fifties which is represented by
characteristic water levelsin river branches in theinundaion area. Environmental status of
Szigetkoz in the reference period was determined as the mog similar to a state tha can be
sugainable on alongrun, and provides sufficient information on riverbed morphdogy and
hydro-geological regime for determining the reference status The daly flow rate is
determined as afundion of flow rate entering the Bratislava - Devin cross-section, while
the annual peaiodsare aso taken into account.

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 deermined a the Helenagtation in 2016

Y ear 2016

IMonth Jan | Feb [Mar| Apr [May|June|July | Aug | Sept | Oct [ Nov | Dec| Year
[Minimum | 22.8] 320[31.0] 358 690 130| 100 | 680 31614.3] 6.8 7.4 68
Avg. min | 24.6| 340/ 31.4] 408 783 133| 109| 725 338 15.1] 8.0 9.8 80
Average |37.4| 67.7/52.9] 746/ 156 | 155| 139|106 | 744 26.8/20.2|119.4] 774
Avg. max | 44.1)1154 |82.0] 928215 | 186 | 164 | 129 | 186 |63.4| 35.9|33.5| 215

IMaximum | 44.9| 187 [83.4/101 |217 | 187 | 170 | 141 |196 |74.8| 37.0/34.8[ 217
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In the year 2016 (Table 1-9) the average annual discharge into the right-side river
branches at Helena gauging station was 77.4m°.s*. The minima annwual flow rate of
6.8m°>.s* was recorded on November 8, 2016, while the lowest average daily flow rate of
8.0m>.s! was determined on November 6, 2016. The highest annual flow rate of 217 m>.s
! occurred on May 30, 2016, when also the highest average daly flow rate of 215m®.s*
was recorded.

The water amourt inflowing from the right-side seepage cand is deermined at the
Lock No. V. The residud amount of water from the Mosoni Danube supfy is released
through this object.

Table 1-10: Monthly characteristics of flow rate deermined & the Lock No. V in 2016

Y ear 2016

Month Jan | Feb [Mar| Apr | May |[June|July | Aug| Sept | Oct | Nov | Dec | Year
[Minimum | 6.20]0.00] 0.70] 0.00] 0.00]0.00]/0.00/0.00] 0.0]13.2]20.6] 0.20] 0.0
Avg. min 7.8)] 0.00| 1.16| 0.08| 0.00| 0.00|0.00{0.00{ 0.11|16.5|21.2| 0.%| 0.0
Average (13.1 | 2.40| 7.08] 2.97| 0.85|0.08]0.17|0.69| 9.3|20.8(22.7|14.1 | 7.8
Avg. max [16.2 | 7.84]|16.4 |11.8 | 5.25| 0.35]/0.47|4.78|17.3 | 22.5| 24.4|124.6 | 24.6
IMaximum |17.4 | 8.10{16.8|13.1 | 5.60( 1.50| 1.20{5.80{17.9 | 24.3| 24.9(25.1 | 25.1

In the year 2016 the average annwel flow rate through the Lock. No. V was 7.87m>.s*
(Table 1-10). The minimal annwal flow rate was 0.00m>.s* and it occurred severa times
in February, April, May, June July, Augus and September 2016, the lowest average daly
flow rate of 0.00m>.s* was recorded severa times in February, May, June July and
Augug. The highest annual flow rate of 25.1m>.s* was recorded on December 6, 2016,
while the highest average daily flow rate of 24.6m>.s* occurred at three occasions on
December 4, 5and 6 2016.

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

Table1-11: Monthly characteristics of total water amourt released into the inundaion
areain 2016 (average daly vaues)

Y ear 2016

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

Avg. min  [36.0| 418 47.6/52.6] 836| 133 | 109| 768 486|37.5(32.1| 30.0| 300

Average [50.5| 7011 59.9(77.6| 157 | 155 | 139|107 | 837 47.7[42.9| 33.5 853

Avg. max [55.4/154 |84.2/94.2|215 | 186 | 164|129 | 186 |84.9(/58.1| 37.0| 215

Concerning the total flow rate in the right-side river branch system in the year 2016
(Table 1-11) the average annwal value was 85.3m>.s*. The lowest average daily flow rate
of 30.0m%.s* was recorded on December 7, 2016, the highest average daly flow rate of
215m>.s* occurred on May 30, 2016, at the end of artificial floodng of theright-sideriver
branch system.

Thanks to favourable hydrologca condtionsin the Danube artificial floodng was
realized in theright-sideriver branch system in the peiod from May 18to May 31,2016.
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1.32. Water levelsin theright-side river branch system

The aim of thewater suppdy and its regulation in theright-side river branch system is
to create and manage the water level regime in theriver arms so tha the water levels shdl
correspord to the selected reference status Concerning the water suppy system the right-
side inundaion area can be divided into four pats. In the individud parts of the river
branch system characteristic water levels were deermined for the selected reference status

Water levelsin the Tgfalug river branch system are in genera dightly lower than the
required water levels. In the central pat of the inundaion area, in the Cikolai and Bod&i
river branch systems, the created water levels achieved the projected levels, but they are
dlightly above them. The water levels in the lower pat of the inundaion, thanks to
findizing the rehabilitation interventionsin the Asvanyi river branch system, are closer to
thetargeted levels in comparison with the previousyears.

Based on the above mentiondd it can be conduded tha the water levelsin a great pat
of the river branch system are acceptable for the reference status in the case of low and
average flow rates. However, some further adjusgments of the water supdy system would
berequired to beable to areate more accurate water levels a the key regulation dojects.

1.33. Water supply into the Mosoni Danube

Thewater supgy 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).

Table 1-12: Monthly characteristics of flow rate discharged into the Mosoni Danube
through the Lock No. VI in 2016

Y ear 2016

Month Jan | Feb [Mar| Apr |May|June|July | Aug|Sept| Oct | Nov| Dec| Year
[Minimum | 6.86/11.0{15.8] 8.10] 7.37 7.80|28.9]28.4|14.8| 14.3/14.6{10.0 685
Avg. min | 7.05/ 11.8|16.0/20.4 {15.3 [16.0 | 29.8{31.1|17.2| 16.6|16.2| 14.8 706
Average [10.1]19.4|18.9/27.6 [27.4 |30.9 | 31.7|35.8|27.7| 19.9]/19.0{16.8] 23.8
Avg. max [15.0 | 23.5|21.2|30.7 [32.2 |34.6 | 33.9{41.8|41.4| 22.0]|20.2{19.3] 41.8
IMaximum [16.6 | 28.9(21.4/30.9 |32.7 |35.0 | 34.4|44.3|42.1]| 25.3|20.4|27.8] 44.3

In theyear 2016 (Table 1-12) the average annual discharge released through the Lock
No. VI into the Mosoni Danube was 23.8m°s®. The minima annwal flow rate of
6.85m>.s* occurred on Januay 1, 2016, when aso the lowest average daly flow rate of
7.06m>.s* was recorded. The highest annual flow rate of 44.3m*.s* occurred on August
18,2016, while the highest average daily flow rate of 41,8 m®.s* was recorded next day on
Augug 19,2036.

Thewater suppy regime of the Mosoni Danube is controlled by therules of opeation
and follows the Danube’s water regime, similarly to the river branch water supgy. In the
nonvegetation period a low water period was simulated in the Mosoni Danube. This was
realised by redirecting of a greater pat of water into theinundaion aea.
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1.4.The Danube water level characteristics on Cunovo-Vamosszabadi stretch

Concerning the water level regime the Danube old riverbed in the stretch between

Cunovo and Vamosszabadi can be divided, according to the prevailing influence, into four
different sections These sectionsare characterised by daa obtained from gauging stations
situaed on this stretch: Rajka and Hamuliakovo, Dunékiliti, Dobargaz and Dobrohost,
Dunaemete and Gab¢ikovo, Vamosszabadi and Medved’ov.

Water level characteristics on Cunovo - Vamosszabadi stretch in the year 2016 were

as follows:

a)

b)

Section Cunovo - Duniliti. The water level in this section is impounded by
submerged weir. By regulating the water level with the Dun&iliti dam, the amount of
water gravitationdly flowing into the right-side river branch system is regulated as
well. Unde nomal circumstances the water level is maintained in the mid-water
riverbed. Flow velodties measured in the Rajka profile in 2016 fluctuaed in therange
between 0.290.78m.s* (211-808m>.s*). Flow rates exceeding 600m>.s* in 2016
occurred on several occasions In short term (1-2 days) it was during the discharge
waves in February and July. During the artificia floodng of theright-sideriver branch
system the flow rate was around 800 m*.s* during two weeks and more water was also
dischaged for five days during the technica maintenance of the Gabcikovo
Hydrodectric Power Plant in September.

In theyear 2016 the average daly water level a the Hamuliakovo gauging station (km
1890) fluctuated from 12261 to 12435m a. s I. (12255-12352m a. s |. in the year
2015) and the average annual water level was 12308m a s | (12295m a. s |. in
2015). Theaverage daly water level in the Rgjka profile (rkm 1848.4) fluctuaed from
1225810 12401 m a. s |. (12253-12351m a. s . in 2015) and the average annudl
water level was 12305m a s I. (12293m a. s I. in 2015) (Fig. 1-7). Compared with
the previousyear the minimal water levelsin theyear 2016 were higher by 0.06 m and
0.05m respectively, and the maximal water levels were highe by 0.83m and 0.50m
respectively. The average annual water levels were highe by 0.13m and 0.12m
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 theriver. In the upper pat of this section thewater level in theriver branches
is abou 3 m higher than the water level in the main riverbed. In the year 2016 the
average daly water level at the Dobrohodt gauging station (rkm 1833.6) fluctuaed in
therange from 117.17 to 12067m a. s |. (117.08-11869m a. s |. in the year 2015)
and the average annual water level was 117.72ma. s I. (117.60in 2015). The average
daly water level at the Dunaemete profile (1825.5) flucduaed from 11348 to
11642ma s I. (11336-11522m a. s |. in 2015) and the average annual water level
was 11400m a s |. (11387 in 2015) (Fig. 1-8). Flow velodties measured in the
Dunaemete profile fluctuated in the range between 0.70-1.14m.s* (231-471 m>.s?).
Compared with the previousyear the minimal water level in 2016 at Dobrohast’” was
higher by 0.09m, at Dunaemete by 0.12m. The maximal water levels were highe by
1.98m and 1.20m respectively. The average annual water levels were highe by
0,12m and Q13 m respectively.

Section between Dunaemete and Sap. The water level in this sectionis influenced by
backwater effect from the confluence of thetailrace cand and the Danukbe old riverbed
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d)

(rkm 1811). The water level changes, especialy in the lower pat of this section, are
influenced by the flow rates in the tailrace cand. Length of the updream section
influenced by the backwater effect depends on the actud flow rate distribution
between the hydropower plant and the Danube old riverbed. In nomal opeaationit can
be stated tha the backwater effect reaches the Dunaemete profile (rkm 1825.5) at
flow rates exceeding 2500 nt.s* at Medvedov. In the year 2016 the average daily
water level at Gabcikovo gauging station (rkm 1819) fluctuaed in the range from
11167to 11455m a s I. (11160-114.48 in the year 2015) and the average annud
water level was 11224m a. s |. (11210m a s |. in 2015) (Fig. 1-9). Daily water
level fluctuation at Gab¢ikovo gauging station in the Danube old riverbed can reach
abou 0.20m as aconsquence of hydropowver plant opeaation. Compaed with the
previous year the minima and the maxima water levels in 2016 were highe by
0.07m. Theaverage annual water level was higher by 0.14 m.

Section Sap - Vamosszabadi. Daily water level fluctuaion in this stretch (up to
0.30m) dependson the hydropower plant opaation. Major 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
Vémosszabadi - Medved'ov profile in the year 2016 was 1880 nv.s. In the year 2016
theaverage daly water level at Medved’ov profile (rkm 1806.3) fluctuaed in therange
from 107.74 to 11338m a. s |. (107.85-11343 in the year 2015) and the average
annual water level was 10991 ma. s |. (10968 m a s I. intheyear 2015) (Fig. 1-10).
Flow velodties measured during flow rate measurements fluctuated in the range
between 1.061.37m.s* (1161-2441 m’.s*). Compared with the previous year the
minimal water level in 2016 was lower by 0.11m and the maximal water level was
lower by 0.06 m. Theaverage annual water level in 2016 was higher by 0.23 m.
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Joint Annual Report on Environment Monitoring in 2016

PART 2

Surface Water Quality

changes in theriverbed.

In the year 2016, the qudity of surface water was monitored similarly to the previous
years, on the Slovak territory 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 thear location is
shown in Fig. 2-1. At all monitoring sites the influence of measures, described in the
Agreement, on the 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 morphdogica

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 weir
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 daa for agreed monitoring sites, and
graphical representation of the time-series daa of particular surface water qudity
paameters, are presented in the Slovek and Hungarian Nationd Annual Reports on the
Environment Monitoring in 2016 or in thar Annexes. Figures in the Joint Report represent
the daa of selected paameters a selected monitoring Sites.

Table 2-2: 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 limits in Table 2-2, are shown in the conduson d this chapter.

2.1. General evaluation of the actual year

Theyear 2016 in terms of flow rate bdonged to more water bearing than the previous
one Extremely water bearing month was February, dunng which two significant discharge
waves occurred. Theflow rates subsequently decreased and in March, April andin thefirst
hdf of May the average daly flow rates were amog exclusvely bdow the longterm
averages, often significantly. Increased flow rates occurred from he second hdf of May to
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mid Augug with the highest discharge wave in mid July (culminaion on July 15, 2017 at
5645 nt.sY). In addition to February and early March, flow rates over the longterm daily
averages occurred also in Jung during shorter periodsin July, Augus and November, and
occasiond occurrences were recorded in May, Septembe and Octobe. Discharge waves
were of short terms. Except the two highest ones, tha exceeded 5000 n.s* (at the
beginning of February and in min July), dischage waves with culminaions over
4000 m*.s* occurred in June and Augug, and over 3000 n*.s? in late February, in mid
May andin the second haf of June Two discharge waves in September and less significant
in November were aready bdow 3000 nt.s'. Flow rates in December were low,
fluctuaing to ebout 1300 nr.s™.

Values of theaverage daly air temperature and water temperature in the Danube for a
while moved ove the longterm average, then dropped sharply bdow its level and again
began to rise. This scenario was repeated quite often and the temperatures over the long
term average values for longer time were during February, April and then in the period
from Augud to early Octobe. The hottest period of the year was at the tumn of July and
Augud. In mid July and aso in min Augug it cooled down significantly, as a result of
which the water temperature in the Danube decreased sharply bdow the longterm daly
average, in Augug for longer time.

The annual precipitation amourt in the assessed year was higher the in the previous
one The highest monthly precipitation total at the station Bratislava-airport was recorded
in July (1062 mm) and rather high value was also measured in May (67.1mm). The
monthly precipitation total in February and November jus exceeded 60 mm. The mog dry
month was March, when the monthly precipitation amourt was only 8.9 mm and rather dry
was aso Decembe (11.6mm).In the other months values flucduaed between 20 and
50 mm.

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 chaacter and ther fluctuaion is similar, except sampling sites in the seepage
cands. The water temperature in the winter period is low and maximal values occur in the
summer period. In theyear 2016, the lowest vaues occurred & the beginning of theyear (in
Januay and February) or at the end of the year (in Novembe and Decembe). The lowest
water temperature of 2.6 °C was recorded in Januay and also in December at sampling site
No. 0042in the Danuke old riverbed bd ow theweir at Dun&iliti. The highest values were
measured during the warmest period of the year - in July and in Augugt. Maximum in the
assessed year (25.1°C) was recorded in July on the sampling site No. 1141in the Mosoni
Danube at Vének (Fig. 2-3). Except this sampling site the water temperature at other sites
varied maximally up to 21.6°C (No. 1114 Szigeti arm). In conrection with the significant
cooling in the middle of July, when the highest discharge in the assessed year, there was
atemporary decline of water temperature recorded at sampling sites in the reservoir, onthe
left side of the Danube old riverbed and in thetail-race channd. The mos baanced course
of water temperature was chaacteristic for water in the left-side seepage cand at
Hamuliakovo (sampling site No. 317), where the temperature fluctuaed from 9,1 to
14.9°C (Fig. 2-3). Vaues in theright-side seepage cand ranged in wider range, from 6.9
to 20.4°C. With regard to the frequent and short-term discharge waves and frequent
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fluctuaionsin water and air temperatures during the summer period, the maximal water
temperatures were lower than in the year 2015. They dlightly increased oQIy on the
common sampling point in the right-side seepage cand No. 3531/0084 & Rajka/Cunovo.

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 main wave of phytoplankton development in the assessed
year occurred during the spring months, the abundance in the summer months was low.
Thehighest pH values occurred mainly in April and May in conrection with the main wave
of phytoplankton development. Occasiond occurrences of higher vaues were recorded dso
in the months of September, November and December, mainly on sites monitored by the
Hungarian Party. On sampling site in theright-side river branch system the pH fluctuated
in a relatively narrow ranges from 7.88to 8.44, increased values occurred at the end of
March and the highest at the end of theyear (from Octobe to December). Also ontheright
side of the Danukbe old riverbed and in the Mosoni Danube at Vének the annual maxima
were recorded in Octobea. The lowest value was measured in June on the sampling site
No. 1141in the Mosoni Danukbe at Vének and the highest on the sampling site No. 308 in
the upper pat of the reservoir at Kalinkovo. The pH vaue in the main stream of the
Danube ranged from 7.72to 8.48 and at Komarno up to 8.65 At sampling sites in the
reservoir and in thetail-race channd they fluctuated in awider range from 7.72 to 8.78. For
the seepage cands a narow range, in which fluctuae the pH values during the year, used
to betypical. However, in the assessed year they did not bdonged to the narrowest ranges.
In the left-side seepage cand (sampling site No. 317 at Hamuliakovo) the pH fluctuated
from 7.84 to 828 and & the common sampling site No. 3531/00&4 in theright-side seepage
cand at Cunovo/Rajka, the values observed by the Slovak Party moved in anarower range
7.658.03 than values measured by the Hungarian Party 7.69-8.40 At the common sites it
is still possible to see the difference in values determined by the Slovek and the Hungarian
Parties. The narowest ranged in the assessed year was recorded on two sampling sites on
the right-side of the Danube old riverbed, No. 0042 bdow the weir at Dun&iliti (8.16
8.39 and No. 002 at Dunaemete (8.11-8.34). Compared to 2015, pH values were higher.
Exceptionswere the sampling sites on theright bank of the Danube old riverbed and in the
right-side river branch system, where the pH fluctuated in a narower ranges and reached
lower values than in 2015. The development of pH values at selected sampling sites is
shown in Fg. 2-4.

Specific dectric condudivity

The specific electric conductivity of surface water refers to the content of dissolved
salts of mineral origin. It has a seasond character, tha is less pronaunced in the seepage
cands. Values are higher in winter months, lower values occurs during summer. The
highest conductivity valuesin 2016 were recorded at the beginning of the year. In February
they temporarily decreased, probably dueto significant discharge waves at the beginning
and at theend of themonth, butin March the conductivity increased again. Subsequently it
gradudly dropped to the lowest valuein June July or Augud, depending on the location.
From Augug, or September the conductivity began to rise again. The highest conductivity
values during the year are typical for the sampling site No. 1140in the Mosoni Danule at
Vének, where the conductivity in the assessed year ranged from 34.0to 61.3mS.m™ and it
was lower than in 2015 (36.7to 87.0 mS.m™). On other observed sampling sites it varied in
the range from 29.1to 51.7mS.m™ (in 2015 from 27.6 to 56.5mS.m™). The maximum
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(except the sampling site at Vének) was measured & the beginning of February in the lower
part of thereservoir on the sampling site No. 311, and the minimum 291 mS.m* in dunein
the Danube old riverbed at Rajka onthe common sampling site No. 1203/0001. TheSovak
Party did not confirmed this value (at the same time it measured 33.4mS.m?), wha is
related to longterm differences in the condudtivity values beween the Slovak and
Hungarian Parties, which are mog visible at the common sampling sites (Fig. 2-5). The
content of dissolved salts in the seepage cands is relatively stable throughou theyear. The
electric conductivity values fluctuaes in narrow ranges and in the evaluaed year the lowest
spread of values (40.647.8mS.m™) was typical for water in the |eft-side seepage cand at
Hamuliakovo (sampling site No. 317). Compared with the previousyear, the conductivity
values in 2016 dlightly increased on sampling sites in the right-side river branch system
(No. 1112 1114, 1126) and on three sites on the right bank of the Danukbe old riverbed
(No. 0043 0042, 00@2). On the other sampling sites lower values were recorded compared
to the previousyear.

Susgpendda olids

The sugpendal solids content is closely related to the flow rate. It rises with discharge
waves and highe values are characteristic mainly for the summer period. The year 2016
was chaacterized by alarge numbe of dischage waves, which were mogly of short-
terms. Significant discharge waves occurred in February, in June July and Augud, while
the July discharge wave was the highest. Maximal values at paticular sites were recorded
jugt in these months Exception was the sampling site No. 1141 in the Mosoni Danube at
Vének, where the maximal concentration of suspended solids (90.0mg.I™) occurred in
November, and the sampling site No. 38 in the upper pat of the reservoir, where the
maximum (80.1mg.I™) was in May. The annwal maximum (216 mg.™) was recorded in
July on sampling site No. 1205 in the Danube at Komérno and was probably assodated
with the highest discharge wave (culminaion on July 15,2016 at 5645 nv.s%). On the
sampling site No. 109 in the Danube at Bratislava, where the highest values of sugpendal
solids usudly occur, the July sampling was carried out prior the arrival of the highest
discharge wave. The highest concentration 184 mg.I™ at the sampling site at Bratislavawas
fourd in February, in conrection with the discharge wave in the second hdf of the month.
Higher contents (over 100mg.I™) occurred also in June(147.0 mg.I™* and 1030 ng.I™") and
at the beginning of August (1050 mg.I™). On other sites similar contents were recorded in
July on sampling site No. 4025in the Danuke old riverbed at Dobrohast’ (1447 mg.l™), at
No. 307 in the reservoir (1140 mg.I"), on the sampling site No. 330 in the tail-race
channd at Sap (1069 mg.I™). In theleft-sideriver branch system the content of suspended
solids varied from <2 to 92.6mg.I™ (sampling site No. 3376), in the right-side maximally
up to 70.0mg.I* (Helena weir). In the Mosoni Danube at the common sampling site at
Cunovo/Raika (No. 329008) concentrations ranged from 5.0 to 59.0mg.I* and at
Vének, except the maximum in November, in similar range from 5.0 to 53.0mg.I™. The
content of sugpended solidsin the Danube & Medved'ov (sampling site No. 112), as well as
in the lower pat of thereservoir (sampling sites No. 309 and 311) was low throughou the
year, it ranged from <2 to 45.2mg.I™. The lowest contents of suspended solids are typical
for the water-in seepage cands. The values within the narowest range, from <2 to
3.2mg.l?, fluctuaed in the left--side seepage cand at Hamuliakovo (sampling site
No. 3L7). At the common sampling site in the right-side seepage cand the concentrations
measured by the Hungarian Party were higher (from 3 to 32.0mg.|™), than by the Slovak
Party (<2 to 3.6mg.I™"). Compared to the previous year, higher maxima were reached on
mog of the sampling sites. Similar or slightly lower contents occurred on the sampling site
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in the Danube at Medvedov (No. 112/2306), in the Mosoni Danube at Cunovo/Rajka
(No. 329008), in the left-side seepage cand (No. 317) and on two sampling sites in the
reservoir (No. 308 at Kalinkovo and No. 309 at Samorin). The content of suspended solids
measured downgream of the reservoir (sampling site No. 112/2306 at Medved’ov) during
discharge waves was lower than in the Danube at Bratislava, wha indicates the settling
effect of thereservoir. The sugpendad solids content at selected sampling sites is shown in
Fig. 2-6.

[ron

The amount of sugpendal solids influences the iron content in the surface water,
therefore higher iron content occurs in samples taken at higher flow rates. Theiron content
on the sampling site No. 109 at Bratislava, where it is usudly the highest, was not
determined in 2016. The iron content in the evaluaed year the Slovak Party did not
observed even on the common sampling sites (in the Danube at Medved’ov, in the Danube
old riverbed at Rajka, in the Mosoni Danube at Cunovo and in theright -side seepage cand
at Cunovo). Compared to the previous year, the iron contents measured in 2016 were
higher and at sampling sites monitored by the Hungarian Party even significantly higher.
Thehighest iron concentrations8.82mg.I™ was recorded in September onthe sampling site
No. 1141 in the Mosoni Danube a Vének (in 2015 the highest concentration was
0.96mg.I™). At other locations maxima occurred mainly in June when high water stages
were recorded during the whole month. The Junemaximum of 8.30mg.I™ was detected in
the Danube old riverbed bdow the weir at Dun&kiliti (sampling site No. 0042). A dightly
lower concentration of 7.92mg.I"" was measured upgream of the weir. The maximum of
6.32mg.I"! in theright-sideriver branch system was recorded aso in Juneat sampling site
No. 1112 (Helena weir). Contents in the left-side river branch system (sampling site
No. 3376 fluctuated within a narow range from 0.90 to 1.21mg.I". Besides the June
values, relatively high contents were doaumented also in August (2.47to 7.08mg.I™) and
in the Mosoni Danube also in March (6.78mg.I™) and April (6.85mg.I™"). In the Danube
main stream the iron content varied from <0.01to 3.31mg.I"". The contents in the upper
part of the reservoir were higher (0.07 to 0.90mg.I™) than in the lower one (0.08 to
0.36mg.I™). Thelowest iron conaentrationsare characteristic for the seepage water. In the
evaluaed year theiron content in the left-side seepage cand a Hamuliakovo (sampling site
No. 317) varied in the narrowest range from <0.01to 0.18mg.I™%. In the right-side seepage
cand at Ragka (sampling site No. 0084) the contents were higher, with a maximum of
2.72mg.I. Overall, theiron contents in 2016 on monitored sampling sites, compared with
the previousyear, were higher, only in the lower pat of the reservoir and in the left-side
seepage cand they were smilar.

Manganese

Similarly to iron, nather the manganese was monitored by the Slovak paty on
sampling site in the Danube at Bratislava and on the jointly observed sampling sites (the
Danube at Medved'ov, the Danube old riverbed and the Mosoni Danube a Rajka and the
right-side seepage cand at Cunovo). In the assessed year also in the case of manganese
significant maxima occurred in some localities. The annual maximum of 0.74mg.I™* was
recorded in Augus on the sampling site No. 0001 in the Danube old riverbed at Rajka.
Slightly lower concentration (0.59mg.I™) was detected in the Mosoni Danube at Rajka
(sampling site No. 0082). Other concentrations on the monitored localities in the Danube
old riverbed varied in therange from <0.00L to 0.20mg.I™, in the Mosoni Danube at Rajka
only up to 0.06mg.I"%. In the Danube main stream the maximum of 0.21mg.I" was
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recorded in July on the sampling site No. 1205at Komérno. The manganese congentrations
at Medved’ov (sampling site No. 2306) fluctuated to a maximum of 0.06 mg.I™. In theriver
branch system the manganese concentrations ranged from <0.00L to 0.13mg.I™. Slightly
lower values were characteristic for sampling sites in the reservoir and in the seepage
cands (<0.01 to 0.08mg.I™). In the narowest range the concentrations of manganese
fluduated on the sampling site No. 309 in the reservoir (0.02 to 0.03mg.I™). The
manganese contents were higher in comparison with the previousyear, on some sampling
sites significantly higher (in 2015 the maximum was 0.15mg.I™ and other concentrations
varied to amaximum of 0.10mg.I™"). Only on sampling sites in the lower pat of the
reservoir and in the seepage cands the were smilar.

2.3. Cations and Anions

The quantitative ratio of ionic compostion of the surface water in the year 2015
showed high stability, jug as in previousyears. The seasond fluctuation of individud ion
contents followed the changes in conductivity. 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
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 recorded at other
sampling sites. The mog stable ionic compostion is characteristic for seepage water. In
compaison with the year 2015 mogly slight decrease of cationsand anionsconcentrations
was recorded in the evaluaed year, on some localities thar content remained similar.
Slight increase of sodium, chlorides and bicarboretes concentrations occurred only in the
river branch system (mainly at the Helenaweir). Contents of sulphaes on theright bank of
the Danukbe old riverbed and in theright-side river branch system were less volatile than in
the previousyear. A pecies development of the concentration of cations and anionswas
observed on the sampling site in the Mosoni Danube at Vének. Contents has decreased in
compaison with the previous year, however they still remained the highest compared to
thar contents on othe monitored sites. The highest concentrations occurred at the
beginning of the year, from Januay to March, what correlates aso with the highest
conductivity vaues recorded onthis sampling site.

2.4. Nutrients
Ammonium ion

The ammonium ion content in 2016 in the Danube was similar to the previous year
(sampling site No. 109 at Bratislava and No. 1206 at Komarno), or it dlightly increased
(sampling site No. 112 at Medved'ov). The concentrations fluctuaed in the range from
<0.02t0 0.12mg.I™". On theright bank of the Danube, in the right-sideriver branch system
and in the Mosoni Danube (sampling sites monitored by the Hungarian Party) the values
were more volatile (higher values were alternated with low values) and were higher than in
the year 2015. Except the sampling site No. 1141 in the Mosoni Danube at Vének, the
contents ranged from <0.02 to 0.16mg.I™. For the sampling site at Vének the highest
content of ammonium ionsis characteristic throughou the year. The concentrationsin the
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assessed year fluctuated from 0.07 to 0.23mg.I™, and the highest value represents the
annual maximum. On the left bank of the Danube old riverbed and in the left-side river
branch system the conaentration of ammonium ionswas similar as in the year 2015 and
contents moved at a narrower range than on theright bank (<0.05t0 0.11mg.I™). A similar
range was characteristic also in thereservoir, except the sampling site No. 38 in the upper
pat of the reservoir, where contents fluctuated at a wider range than on other locationsin
the reservoir (from <0.05to 0.15mg.I™"). The maximum values at particular sampling sites
occurred mainly in February, onsome sampling sites in July or August and an the sampling
site No. 38 in May. The narrowest range from <0.05to 0.08mg.I™* was detected in the
left-side seepage cand. On the common sampling site No. 3532/0084 in the right side
seepage cand the contents detected by the Slovak Party fluctuated within a narrower range
(0.03to 0.06mg.I™"), than it was detected by the Hungarian Party (0.02to 0.11mg.|™).
Similar differences have dso occurred onother jointly monitored localities.

Nitrates

In the case of nitrates seasond fluctuation of measured values is characteristic, which
Is less remarkable in the seepage cands. Seasond fluctuation 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 evaluated year were recorded in Januay on the sampling site No. 109 in the Danube
a Bratislava, in February on three localities (No. 1122306, 352/008 and 1141) and on
othe monitored sampling sites in March. Subsquently, the concentrations untl June
gradudly declined to the lowest contents in the period from Juneto Augug, and they began
to rise again from September. At some sampling sites slight increase of values was visible
in the summer period during cooling down in July (Fig. 2-7). Except the seepage cands,
the development of nitrates contents was similar at individud sampling sites and the
coneentrationsvaried from 2.1to 16.0mg.I. Both, the minimum and the maximum of this
range were detected on the sampling site No. 1141 in the Mosoni Danube at Vének. On
other locationsthe nitrate contents varied up to 14.1mg.I™. Thelowest nitrates content was
characteristic for the seepage water, where the seasondity is not so pronaunced. On the
sampling site No. 317 in the left-side seepage cand at Hamuliakovo contents of nitrates
fluctuated in the narrowest range from 4.5to 7.4 mg.I"t. Compared to the previousyear, it
can be condudd tha nitrates conaentrations in the evaluaed year slightly increased or
were similar, a dight decrease was doaumented only a four sampling sites (No. 1205in the
Danube at Komérno, in the Danukbe old riverbed above and bdow the weir at Dunékiliti -
No 02,0043, and an the sampling site No. 311 in thelower pat of the reservoir).

Nitrites

In general, higher contents of nitrites occurred during the colder months (Januay,
February, November and December) and during discharge waves or after cooling down (in
May, Juneandin Augus). In the assessed year on severa locations(in thereservoir, onthe
left bank of the Danube old riverbed, in theleft-sideriver branch system and in the left-side
seepage cand) significantly higher contents occurred in May. The highest value was
recorded on the sampling site o. 317 in the left-side seepage cand a Hamuliakovo,
however other conaentrationson this sampling site varied to amaximum of 0.082 mg.I™. In
addition to these high May values, the nitrites content on the monitored sites varied in the
range from 0.011 to 0.107 mg.I™. The exception was again the sampling site in the Mosoni
Danube at Vének, for which the highest contents of nitrites during the year are typical
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(0.0% to 0.138 mg.I™). The lowest contents were doaumented on the common sampling
site in the right-side seepage cand at Cunovo/Rajka, where they fluctuated from 0.016 to
0.066 mg.I™. The content of nitrites in the evaluated year was higher or similar as in the
year 2015, depending onthe sampling Site.

Total nitrogen

The total nitrogen bdongs to water qudity parameters with significant seasond
fluctuaion. Changes of total nitrogen in the water follow the seasond changes of nitrates.
The highest contents are usudly recorded at the beginning of theyear in the coldest period.
In 2016, the maxima in individud locationswere recorded from Januay to February. The
exception was the sampling site No. 1141 in the Mosoni Danube at Vének, where it the
maximum of 6.97mg.I™ was recorded in May. However, it was an uniquevalue, the other
concentrationsat this site fluctuated from 1.65to0 4.17mg.I™. At other monitored sampling
sites the total nitrogen content varied in narrower range from 0.84 to 3.84mg.I"". The
development of total nitrogen concentrations except the seepage cands, was similar
(Fig. 2-8). In the river branch system and in the reservoir was the range even dightly
narrower (1.23to 3.58mg.I™ ). Thelowest concentrationson monitored locations occurred
during summer months (mosgly in Augus). The seasond fluctuaion in the seepage cands
is less remarkable and regarding the origin of water the total nitrogen content is lower. In
theleft-side seepage cand (sampling site No. 317 at Hamuliakovo) thetotal nitrogen in the
evaluaed year fluctuaed in the narrowest range from <1.31to 2.01mg.I™%. In theright-side
seepage cand at Cunovo/Rajka (the common sampling site No. 3531/0084) the differences
in values determined by the Slovak and Hungarian Parties were lower than in 2015. The
total nitrogen content fluctuated here from 0.84to 2.87mg.I™%. Like in the case of nitrates,
also in the case of total nitrogen, dlightly increased concentrations occurred at some
sampling sites in May, July and in Augud, which were probably related to discharge waves
and with cooling down. Compared to the year 2015, the total nitrogen contents slightly
decreased on common sampling sites and on locations monitored by the Hungarian Party
(ontheright bank of the Danube old riverbed, in theright-sideriver branch system). On the
othe monitored sites similar or slightly higher concentrations were recorded, than in the
previousyear.

Phoghaes

Higher contents of phosphaes are characteristic for colder months and during high
flow rates. Low values are typical for the vegetation period, when intensve growth of agae
going on. The main wave of phytoplankton development in the assessed year was
doaumented in the spring months and low contents of phasphaes were recorded from
March to May (Fig. 2-9). Due to the climatic and hydrological condtionsin the summer
months (significant cooling, heavy rainfall, frequent short-term discharge waves, with the
highest discharge wave in July) the summer wave of phytoplankton development did not
occurred. Phogphaes conaentrations were relatively high in the summer months, with
annual maximain July, Augus or early in September. Exceptionswere the sampling sites
in the Mosoni Danube a Vének and in the Danube old riverbed, where the maxima
occurred in November. High concentrationsof phosphaes (0.71to 1.10mg.I™) detected on
common sampling sites (in the Danube at Medved’ov, in the Danube old riverbed at Rajka,
in the Mosoni Danube a Cunovo/Rajka and in the right-side seepage cand at
Cunovo/Rajka) by the Slovak Party at the beginning of September, were not confirmed by
the Hungarian Party on any of the sampling sites. The Hungarian Party at the same time
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measured much lower vaues, maximally 0.14mg.I". Also the highest concentrations of
phasphates in the assessed year (1.17 mg.I™), measured on the sampling site No. 109in the
Danukbe at Bratislava, was recorded in September. At Medved’'ov higher content occurred
also in November - 0.46mg.I™" and in the Danube old riverbed at Rajka also at the
beginning of Octobe - 1.07mg.I"". Besides these high values, the conaentrations of
phasphaes on the common sampling sites varied from <0.03to 0.37mg.I™. On the other
monitored locationsthey were lower, <0.03to 0.22mg.I™. For the |eft-side seepage cand
at Hamuliakovo (sampling site No. 317) the narrowest range <0.03 to 0.16mg.I" was
characteristic. Compared with the previousyear the contents of phasphaes were higher or
similar, with high maxima recorded by the Slovek 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 phosphaus content over time only patialy follow the
guantitative changes of phosphaes. The increase of its concentration in surface water is
often caused by phosphaus bound to sugpended solids Therefore higher concentrations
can occur in conrection with discharge waves. Such concentrations in the assessed year
occurred in June and July. As in the case of phosphaes, early in September high
conaentrations of total phospharus 0.23 and 0.43mg.I-1 were measured by the Slovak
Party in the Danube at Bratislava and on common sampling sites (in the sampling site in
the Danukbe old riverbed at Rajka also in Octobe and in the Danube at Medved’'ov also in
November). However, these values were not confirmed by the Hungarian Party, as it
measured maximally 0.06mg.I™ at the same time. On the contrary, the Hunggrian Party in
June determined on the common sampling site in the Danube old riverbed at Raka a
concentration of 0.30mg.I™, while the Slovak Party only 0.12mg.|™. After excluding these
high values, the tota phosphaus content at Bratislava and on the jointly monitored
locationsvaried in arange from <0.02to 0.17mg.I™. For the sampling site No. 1141in the
Mosoni Danube at Vének specific development of this parameter is characteristic and
usudly the highest values. In 2016 the values over theyear were dightly higher than onthe
other locations they ranged from 0.07to 0.34mg.I™. On the other sampling sites the total
phospharus contents in the assessed year fluctuated from 0.03to 0.19mg.I™. The lowest
contents were recorded in the left-side seepage cand at Hamuliakovo (sampling site
No. 3L7), where the total phospharus fluctuated in the range from 0.02 to 0.05mg.I™.
Compared with the year, the total phospharus contents has increased or were similar and
only on two sampling sites (No. 38 in the upper pat of the reservoir and No. 317 in the
left-*side seepage cand) dlightly decreased. The time course of tota phosphaus
conaentrationsin theyear 2016 & selected sampling sites is shown in Fg. 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 the
increasing water temperature. Low values in 2016 were recorded from Juneto September,
depending on the sampling site location and the lowest oxygen concentrations occurred
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mainly in July. The highest concentrations were recorded in the first three months of the
year. Overdll, the dissolved oxygen content in the assessed year ranged from 5.5 to
18.6mg.I™. the lowest value was measured in July on the sampling site No. 1141 in the
Mosoni Danube at Vének, the highest at the beginning of February in the reservoir on the
sampling site No. 308. Concentrations below 7 mg.I, which is the limit for the |. quelity
class according to the Table 2-2, occurred on four locdities: No. 1141 in the Mosoni
Danube at Vének (5.5mg.I™), No. 1126 in the Asvanyi river arm (6.8 mg.I™), No. 308 in
the reservoir (6.1mg.I"* and 6.8mg.I™.), and the values recorded by the Slovak Party
(6,3mg.I* a6,5mg.I"") on the common sampling site No. 35632/00&4 in the right-side
seepage cand a Cunovo/Rajka. However, low values in the right-side seepage cand were
not confirmed by the Hungarian Party. Theoxygen content in the narrowest range, from 8,8
to 12,2mg.I™, fluctuated on the sampling site in the left-side seepage cand a Hamuliakovo
(sampling site No. 317). In the right-side seepage cand on the common sampling site
No. 3532/008% a Cunovo/Rajka the oxygen condtions detected by the Slovek Party
slightly improved in compaison with the year 2015, only two values bdow 7 mg.I™
occurred. Other concentrations here fluctuated up to 10.1mg.I™. The Hungarian Party for
this sampling site recorded an interval from 7.3to 128 mg.I™. In the widest range, from 6.1
to 18.3mg.I™, the values on the sampling site No. 308 in the reservoir varied. At other
locations the oxygen content fluctuated up to 15.7mg.I™%. In conrection with the decrease
in water temperature during discharge waves in June and July, inaeased values were
recorded onsome sampling sites.

In generd, it can be stated tha the oxygen condtionsin the year 2016 were mosly
good, dlight deterioration in compaison with the previous year was recorded on three
sampling sites (No. 1141 in the Mosoni Danubke a Vének, No. 38 in the reservoir and
No. 1126 in the Asvényi river arm). There was a dlight improvement in the right-side
seepage cand at Cunovo/Rajka (No. 3531/0084). The dissolved oxygen content on the
monitored sites varied modly at similar ranges as in 2015. At the sampling on the right
bank of the Danube old riverbed, in the right-side river branch system and in the Mosoni
Danube at Vének was the spread of values, due to lower minima, slightly greater. An
exception was the sampling site No. 38, where the devel opment of oxygen in the assessed
year was specific (Fig. 2-11), and differed from other sites, the values varied at a wider
range than in 2015.

CODM and BOD§

CODyn and BODs parameters are used for expression of organic water pollution, they
indicate the chemically and biologically degradable organic matter content. Higher values
of CODw, 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 Danube and in
the right-side seepage cand the Slovak Party in 2016 did not observed the CODy,
parameter.

Due to the amourt of discharge waves in the assessed year, the CODy, values were
more volatile than in the previous year and higher maxima were reached on several
observed locations CODy, values varied in the range from <0.8to 8.0mg.I™. Mogt of the
values ranged up to 5.0mg.I™* and only on three sites also higher values were detected: the
sampling site No. 1205in the Danube at Komérno (5.9 mg.I™), the sampling site No. 3739
in the Danube old riverbed (5.6 mg.I"), and three values on the sampling site No. 1141in
the Mosoni Danukbe at Vének (8.0mg.I™, 5.6 mg.I"* and 5.1 mg.I™"). For this sampling site
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the highest values throughou the year are characteristic (in 2016 from 2.2 to 8.0mg.1™).
The maxima on paticular locations occurred in different months in Januay, February,
May, June July, Septembe and the maximum at Vének was recorded in November. The
least polluted water in terms of organic pollution was the water in seepage cands, where
the CODw, values fluctuated within a narrow range, from 0.9 to 2.2mg.I™ (the sampling
sites No. 317 in the left-side and No. 0084 in the right-side seepage cand). In generdl, it
can be stated tha the organic pollution expressed by the CODy, in comparison with the
previous year have inareased at the sampling sites on the left bank of the Danube old
riverbed, in the Mosoni Danube at Vének and in thetail-race channd at Sap, while on the
others it was similar. A decline was doaumented only on the sampling site No. 38 in the
reservoir.

In the case of the BODs water qudity paameter, the greatest 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 2016 the BODs values determined by the Hungarian Party varied from
<0.1to 7.7mg.I"" (maximum on the sampling site No. 0001 in the Danube old riverbed at
Rakaand No. 2306in the Danube a Medved'ov), while Sova vadues ranged from <0.5to
3.2mg.I" (maximum on the sampling site No. 109 in the Danube at Bratislava). The
highest values on individud sites were registered on the Hungarian side mainly in Januay
and February, onthe Slovak side mog frequently in April. The BODs values in the Mosoni
Danube at Vének throuchou the year did not bdonged to the highest, they fluctuaed
within asimilar range as in 2015, but with lower minimum (from 0.1to 5.3mg.I™, in the
previous year from 1.3 to 5.3mg.I"}). On the right bank of the Danuke old riverbed the
BODs fluctuated in the range from 0.3 to 7.7mg.I™, while the values on the left bank
ranged from <0.5t0 2.0mg.I™. A slightly wider range was recorded in the reservoir, from
<0.5 to 2.7mg.I"t. High values, from 1,0 to 4.2mg.I", occurred aso in the right-side
seepage cand on the common sampling site No. 3531/0084 a Cunovo/Rajka, but the
maximum recorded by the Slovak Party was only 1.8mg.I™ (Fig. 2-12). In the left-side
seepage cand on the sampling site No. 317 at Hamuliakovo the pollution expressed by the
BODs dlightly increased in comparison to the year 2015, and the narrowest range in the
assessed year (from <0,5to 1,7 mg.I™") was detected in the left-side river branch system on
the sampling site No. 3376. The BODs values in the right-side river branch system varied
from 0.1to 6.6 mg.I™". Compared to 2015, adight increase in organic pollution expressed
by the BODs indicator was recorded in the reservoir and in the left-side seepage cand at
Hamuliakovo. The pollution on the othe locations was similar as in 2015, with the
exception of values measured by the Hungarian Party on the common sampling site in the
Danube at Medved’'ov and in the Danule old riverbed at Rajka, which were higher than in
the previous year. However, the Slovak Party also on these locations recorded similar
values 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 2016 the Slovak Party
did not observed heavy metals on the sampling site: No. 3376 in the left-side river branch
system at Dobrohadt’, on the sampling site No. 3529in the Mosoni Danube at Cunovo and
on the sampling site No. 3531 in the right-side seepage cand at Cunovo. In generd, the
contents of heavy metals in the evauaed year were low. In the case of chromium al
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concentrations in the evaluaed year were bdow the detection limits, in the case of
cadmium, mercury, lead, asenic and nckel mog of vaues were bdow the detection limits.

The highest zinc content of 48 pg.I™ was recorded on the sampling site No. 109in the
Danube a Bratisava Slightly lower concentration of 30.7mg.l" was detected in
December on the sampling site No. 1112in the river branch system (Helenaweir). Except
these two vaues al others were less than 20 pg.I™, wha is the detection limit in case of
andyses carried out by VUVH. In the case of Hungarian daa only six values were higher
than the detection limit of 1 pg.I™ (except of the above-mentioned conaentration at Helena
they fluctuated from 2.0 to 4.9 pg.I™). At sampling sites monitored by the organization
SVP-BA only few values were lower than the detection value, thus lower than 1 pg.I™.
Meawredlconcentrationsranged from 1.2to 15.1pg.I™, similarly asin the year 2015 (1.9-
15.8pg.1).

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 (in the Danube at Bratislava
0.037 pg.I and 0.045 pg.I™, in the Danuke old river bed at Rajka 0.023 and 0-031 pug.I™).
At the common sampling site No. 12030001 in the Danube old riverbed at Raka the
Hungarian Party, however, at the same time has determined a concentration lower than the
detection limit, <0.02ug.I". The other values of mercury were lower than 0.02pg.I™* or
lower than 005 pg.I™, what are the detection limits for the Hungarian and Sovak daa.

Arsenic concentrationsranged beow 5.0 ug.I™, wha is the detection limit valuein the
case of anayses carried out by SVP-BA. At sampling sites observed by the VUVH or the
Hunggrian Party the arsenic concentrationsfluctuated in the range from <1.0to 2.7 ug.I™.
Measured contents occurred & ten sampling stes, with afrequency of 1-3 times.

All chromium contents flucuaed bdow the level of deection limits (for the
Hunggrian daa it was 1 pg.l™, onthe Slovak sideit was in the case of SVP-BA 0.5pug.1™,
and in the case of VUVH it was changed three times during the year: from 2 pg.I™* to
0.5pg.I™ and then to 1pg.I™).

Similarly as in the case of chromium, also for the cadmium in the case of VUVH
severa timesin theassessed was changed the detection limit. Thecadmium congentrations
on sampling site in the Danube at Bratislava and at Medved’'ov, and in the Danube old
riverbed a Raka were mogly lower than the limit of deerminaion, thus O.lug.l'l or
0.08ug.I™ or 0.02pg.I*. After decreasing the detection limit to the level of 0.2pg.I™
values abowe this level were also measured from September to December, fluctuaing from
0.00 to 0,04 pgl™. On sampling sites monitored by SVP-BA, al cadmium
coneentrationsin the assessed year were lower than the detection limit (0.08ug.l™) and on
the Hungarian Sdethey were dl lower than 01 pg.I™.

The lead contents in the evaluated year varied mosly beow the level of 1 ug.I™ (the
determinaion limit for the Slovak and the Hungarian Party). Exceptions were only two
coneentrations (1.34 ug.I™* in February and 4.09ug.1™" in November), which were recorded
on the sampling sSite No. 109 in the Danukbe at Bratislava.

The highest frequency of concentrationsabove the detection limit is characteristic for
copper. Except one highe values, the copper concentrationsin the evaluaed year ranged
from <0.38to 7.50pg.I™. Higher copper content of 17.90 pg.I™* was recorded in September
in river branch system onthe sampling Ste No. 1112 (Helenaweir).

The content of nickel in the surface water in the year 2015 was similar as in the
previous year. It varied in the range from <1.0 to 3.8pg.I"* with one higher value of
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8.7 ug.I™* recorded in April onthesampling site No.1112 at Helenaweir in theriver branch
system (in 2015 the nickel varied from 0.7to 4.5ug.l™). Mog of the values were bdow the
detection limit, while on the Slovak side al concentrations were exclusvely lower than
1 pg.I*, what is the detection limit of this parameter.

In summary it can be condudel tha heavy meta concentrations which were
determined from filtered samples, were low during the assessed year. Highe
concentrationsoccurred in the case of copper, zinc and nickel, three vaues onthe sampling
site in the river branch system - Helena weir (nickel — 8,7pg.l™ in April, copper —
17,9ug.I™" in September, zinc — 30,7pg.I"" in December) and one concentration on the
sampling site in the Danuke at Bratislava (48 pg.l™). A large pat of the measured values
was bdow the detection limits of applied andytical methods. Such concentrations were
characteristic mainly for chromium, lead, mercury, cadmium and arsenic. The highest
frequency of concentrations above the deection limit was characteristic for copper.
Compared to the previousyear, the concentrations of observed heavy metals were similar,
only in the case of lead, nickel, zinc and copper higher conaentrations occasiondly
occurred.

The detection limits of paticular heavy metas often correspord to the Il., Ill. or
IV. dass of surface water qudity according to the Table 2-2. The detection limits vary
depending on thelaboratory. The evaluaion of heavy metals according to the agreed limits
(Table 2-2) a selected sampling Stesis 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 standards (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 2016 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 amourt of chlorophyll-ais influenced by the flow
rate and temperature condtions of the evaluaed year and by the fluctuaion of nutrients
content in the surface water. In the year 2016, higher contents occurred in the spring
months, where the main development of phytoplankton was doaumented. Overall, the
chlorophyll-a content in the assessed year fluctuaed from 0.3 to 31.2mg.m*>, and the
highest value was recorded in March on the sampling site No. 109 in the Danube at
Bratislava. Besides this sampling site, the highest values on individud sampling sites were
recorded in April or May. An exception was also the sampling site in the right-side seepage
cand. where the maximum of 11.8mg.m™ was detected by the Hunggrian paty in
September, however the Slovek Party at the given time measured only 1.8mg.m™>. The
abundance of phytoplankton at the end of May, or at the beginning of Junedecreased on al
sites and subsequently also the contents of chlorophyll-a to declined to low values (on
some sampling sites bd ow the detection limit). Since Junethe chlorophyll-a contents until
the end of theyear. A very dlight increase in contents at several sampling sites in July, in
Augus or in September did not exceeded 5.6 mg.m™. Except the maximum of 31.2mg.m
a Bratislava, the other contents in the main stream, in the Danube old riverbed and in the
Mosoni Danube fluctuated in the range from 0.3to 23.3mg.m™. In theriver branch system
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they were even lower <2 to 13.7mg.m™ and in the reservoir slightly higher <2 to
27.4mg.m*. In the left-side seepage cand at Hamuliakovo (the sampling site No. 3L7), the
chlorophyll-a content was low throughou the year, withou significant fluctuaions and
varied from 0.9 to 8.5mg.m™. On the common sampling site No. 3531/0084 in the right-
side seepage cand, except the above-mentional September value the others varied only in
anarow range from 0.9 to 3.8mg.m™. Compared to the previousyear, higher maxima in
the spring period were detected at multiple locations Exceptions were the sampling sites
on the right bank of the Danube old riverbed, on the left bank At Sap, at two locationsin
the river branch system (Szigeti and Asvényi arms) and at one location in the reservoir
(No. 08, where relatively high values were detected in 2015). In contrast to the year 2015,
there was no significant increase of contents in the summer period, due to the lack of
summer wave of phytoplankton development. The development of chlorophyll-a at
selected ssampling stesis shown in Fg. 2-13.

2.8. Other biological indicators

The assessment of biological qudity indicatorsin 2016 on jointly monitored sampling
sites and on sampling sites monitored only by the Hungarian Party was carried out in
accordance with the methodblogy agreed in the frame of the Transbounday Water
Commission. On sampling sites monitored only by the Slovak Party, theevaluationused in
the previouspeiod was gpplied.

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

jointly monitored sampling sites

Biological indicators in 2016 on jointly monitored sampling sites were evaluaed
within the ecological status of surface waters and in accordance with the methodblogy
agreed in the frame of the Transbounday Water Commission (" Assessment of the status
and qudity of waters of Slovak-Hungarian boundary watercourses in the year 2016”, May
2017 and the Hungarian Nationd Annual Report in 2016). The overall ecological status of
surface water is deermined by biologica qudity elements, together with supporting
hydromorphdogical, physico-chemica and chemica elements. The assessment of the
ecological status in 2016 was focused on sampling sites, not water bodes.
Hydromorphdogy was not a pat of the joint monitoring, therefore it was not induded in
the evaluaion. The ecologcal status was assessed at al sampling sites on the Slovak
territory, despite the fact tha some sampling Sites are stuaed in water bodes designaed as
heavily modified. The basic prindple of the assessment is the type specificity and the
compaison of changes in environment qudity with reference vaues, which reflect the sate
of the environment withou or with minimal anthropogenic influence. From among the
biologcal qudity elements the benthic invertebrates (macrozookenthog, phytobenthos
phytoplankton and mecrophytes were evaluaed.

The assessment of monitoring results for paticular biological elements was carried
out according to the classification schemes, which indudethelimit vaues for classification
into the relevant qudity classes in the range of 1.-V. class of qudity, together with the
relevant ecological status I. dass- high, Il. - good Ill. - modeate, 1V. - poa, V. -ba.
Limit values are determined 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 by the Slovak and
Hungarian Party separately at the naiond level. The Slovek Party assesses the
macrozoobkenthosaccording to the multimetric index that adequaely respordsto the degree
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of degradaion of the environment and is type specific. The phytoplankton is evaluated
according to the propationd representation d the four groups (Cyanophyta, Chromophyta,
Chlorophyta, Euglenophyta) and according to the abundance and biomass. The assessment
of phytobenthos is based on three indexes (CEE - the resporse of diatoms to overall
pollution, EPI-D - detects the eutrophication processes in greams, IBD - biological diatoms
index) and macrophytes on IBMR index - biological index (more deails in Government
Regulation No. 269/2010 Z.z. as amenddl by later regulationy. Thebasis of the Hungarian
evaluaion of phytoplankton is the multimetric index HRPI (Hungarian River
Phytoplankton Index) that characterizes the quantitative and quditative condtions of
phytoplankton. Macrozoobenthos in 2016 was assessed on the basis of new naiond
evaluaion system HMMI (Hungarian Macroinvertebrate Multimetric Index). The
assessment of phytobenthosin the case of the Danube is based on the IPS index, or in the
case of other flows according to the IPSITI index (acombination of three diatomaceous
indexes. IPS - Integrated Pollution Index, SID - Saprobic Index, TID - Trophic Index).
Macrophytes are evaluaed on the basis of reference index (RI), which except the relative
estimation of biomass of species, takes into accourt the characteristics of the indicator
(more details in the Hungarian Nationd Annual Report in 2016).

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 0 1l X I I
0001 | Danubeold riverbed, Rajka X i X I X X I I
112/2306 | Danube Medved’'ov 0 i | 1 X X I I
3531/0084 | seepage cand, Cunovo/Rajka X | x I x | M I Il
3529/0082 | Mosoni Danube Cunow/Rajka |  x i X I X I I I

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

Table 2-3 lists the evaludion of ecologica status according to paticular biological
qudity elements sepaately for each courtry. The resulting class of the water body qudity
Is deermined bythe worst ranked biological dement (theworst case rule).

Surface water qudity

- according to macrozoobkenthos is classified into Il. or Ill. quality class, wha
correspondsto agood or moderate ecological status,

- according to phytobenthosit was set into therange from I. to lll. quality class, wha
correspordsto ahigh, gpod or modeaate ecological status

- according to macrophytes the water qudity was good (I1. dass);

- according to phytoplankton it bdongs to thel. quality class (high ecological status) or
I1. quality class (good ecological status).
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Eoological status of theindividud sampling sites based on the biological qudity elements
was deermined as follows:

Danube at Bratislava - this sampling site according to Slovek results was classified
into the good status (11. dass).

Danube at Medved'ov - according to the Slovak and Hungarian results was classified
into the modeate gatus (I11. dass).

Danule old riverbed at Ragjka - according to the Slovéak results this sampling site was
classified into the high status (I. dass), but only on the basis of phytoplankton,
the Hungarian results corresporded to amodeate ecological status (111. dass).

Right-side seepage cand at Cunovo/Rajka - according to the results of the Slovek
Party was classified into a high status (l. dass), results of the Hungarian Party
corresporded to amodeate status (I11. dass).

Mosoni Danube at Cunovo/Rajka - according to the results of the Slovak Party this site
was classified into a high status(l. dass), butonly onthebasis of phytoplankton,
the results of the Hungarian Party corresporded to a modeaate ecologcal status
(I11. dass).

For the assessment of the oveall ecologica status, supporting elements were aso
indudd in the evaudion. The Slovak Party, besides the biological elements of qudity
conddeaed the physico-chemical qudity elements and synthetic and nonsyntheic
subgdances relevant to Slovekia. The overall ecologica status according to the obtained
results correspordsto the ecological statusreferred above. A goodoverall ecologica status
was achieved on the sampling site in the Danukbe at Bratislava, in the Danube old riverbed
a Rajka, in the right-side seepage cand at Cunovo/Rajka and in the Mosoni Danukbe at
Cunovo/Rajka. A moderate ecological status was determined in the Danube at Medved’ov.
Theleve of reliability of the ecological status assessment was high to medium.

The Hungarian Party, taking into accourt the results of the evaluaion of physico-
chemical qudity elements and othe specific subdances (heavy metals) determined
amodeate ecological statusat dl common ssmpling sites.

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 2016, except the
jointly monitored sampling sites, observed the macroinvertebrates, phytobenthos and
phytoplankton on another seven sampling sites in the Danulbe old riverbed, in theright-side
river branch system and in the Mosoni Danube. A summary of the evaluaion results of
biologcal qudity dements is presented in Table 2-4.

By the Government resolution No. 11552016, the Hungarian Government adopted the
revised Hungarian River Basin Management Plan 2 (RBMP2) of 2015, which was drawn
up for the fulfilment of the Member State's obligation contained in the Directive 2000/60
of the European Parliament and of the Courcil. The Background doaument No. 6.1
RBMP2 contains a methodblogy for assessing the ecological status and the limit values of
the biological, physico-chemical, hydromorphdogical and chemical paameters assessment
system. The classification of biological qudity elements (phytoplankton, phytobenthos
macrozoohkenthosand macrophytes) was peformed onthe basis of limit values for types of
water bodes determined within the RBMP2, taking into accourt the typology as follows:




Joint Annual Report on Environment Monitoring in 2016 35

the right-side seepage cand, the river branch system, the Danube old riverbed (Danube at
Szigetkdz).

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,

U upgream of the submerged weir

Danubeold riverbed, Dunékiliti,

Lon downgream of the submerged weir

0002 |Danubeold riverbed, Dunaemete 11 1

1112 [river branch system, Helena I I

1114 |river branch system, Szigeti river arm I I

1126 |river branch system, Asvanyi river am I I

1141 |Mosoni Danube Vének Il " I

Based on the results obtained from the monitoring of biological qudity elements in
2016 it can be stated tha according to the phytoplankton a high ecological status (1. quality
class) was achieved on six sampling sites, and onthe sampling site No. 1141in the Mosoni
Danube at Vének good ecologica status (I1. quality class). At sampling times, when the
amourt of chlorophyll-awas lower than the limit valuefor thel. quality class (<15 pg.I™),
adeailed andysis of phytoplankton was not performed, therefore the chlorophyll-a EQR
values were took into accourt in the phytoplankton assessment (more deails in the
Hungarian Nationd Annual Repott in 2016).

According to the phytobenthos agood ecologca status (Il. quality class) was
achieved on five observed sampling sites, on onesampling site in the river branch system
(Asvanyi river arm) a high status (1. quality class) was achieved, and only on the sampling
site in the Mosoni Danube at Vének amodeate ecologica status was deermined
(111. quality class).

Based on macrozoobenthosmodeate ecological status(l11. quality class) was achieved
on sampling sites in the Danube old riverbed and in the Mosoni Danube at Vének. In the
river branch system a good ecologica status (I1. quality class) was deermined.

Concaerning the overal ecological status when besides the biological qudity elements
aso the supporting elements (physico-chemical qudity elements and othe specific
subgances) are indudel in the evaludion, the following results were achieved (Hungarian
Nationd Annual Report in 2016). At three sampling sitesin theriver branch system a good
oveaal ecologca status was determined and on four sampling sites (in the Danube old
riverbed and in the Mosoni Danube at Vének) modeaate oveal ecologica status was
achieved.

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

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

In the period from March and Octobe, twelve samples of phytoplankton were
collected on monitored sites in 2016, and six in the seepage cands (Table2-5).The
vegetation period of the assessed year can be characterized by more frequent alteration of
warmer and cooler periods by fluctuaing and relatively high flow rates (especially in the
period from May to Augus), as well as by monthsrich in precipitation (the highest rainfall
total was recorded in July). Dueto areatively high discharge waves in February 2016 and
rather cold spring, the development of phytoplankton was shifted from the traditiond
March to April and May. The highest values of the phytoplankton abundance were
achieved in April (at five sampling site), in May (also at five), only in the seepage cands
was the maximum in other months, in theright-side at Cunovo in July and in the left-side
at Hamuliakovo in March. High values were achieved mainly dueto the development of
centric diatoms, which in the spring months formed a mgjor pat of the phytoplankton.
Values above 10000 cdlls.ml™, wha represents the mass development of phytoplankton,
were not recorded in the assessed year. In Junethe abundances declined significantly and
by the end of the vegetation period remained mosly on low level. Thanks to the more
intense cooling in mid July and Augud, aso to highe water stages and to summer rich in
precipitation, the second (summer) wave of the phytoplankton development did not
occurred, or only to a very limited extent. Thehighest aburdance vaue (990 cells.mi™) was
found on the sampling site No. 3531 in the right-side seepage cand a Cunovo. A very
dlight increase in abundance in the summer period was recorded on sampling sites No. 109,
311 and 307, however, the values ranged maximally to 564 cells.ml™. September was
fairly warm, but two discharge waves occurred (pesking arourd 3000 nt.s?), so the
abundance values remained low. The lowest, or the second lowest values of the
phytoplankton @undance were found mogly a theend d the vegetation period.

The phytoplankton abundance in 2016 ranged from 8 to 90% cells.mi™, while the
lowest value was determined on the sampling site No. 3530in the tail-race channd at Sap
in Octobe and the highest occurred at the beginning of May in the lower pat of the
reservoir on the sampling site No. 311. The limit for the mass development of
phytoplankton was not exceeded even in one case. In 2015 the mass development of
phytoplankton was doaumented three times ontwo stes (No. 3529 and 308).

The annual average of phytoplankton abundance at particular sampling sites ranged
from 119to 1457 cells.ml™, which are subgantially lower values than in the previousyear
(77 to 2973 cellsmi™). A very dight increase in average aburdance was recorded only on
one sampling site in the left-side seepage cand at Hamuliakovo (No. 317). The average
abundance in the right-side seepage cand at Cunovo was similar to the previousyear. On
the other sampling sites significant decrease of the average annual abundance occurred.
The mog significant decrease was doaumented on the sampling site No. 308 in the upper
pat of the reservoir, where an annual maximum was recorded in 2015. The values of the
annual average of phytoplankton abundance in 2016 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. Relatively high portion had aso the cellular green adgae
(Chlorococcales) and cyanobeacteria (Cyanophyceae) (mainly on the sampling site No. 308
in the upper pat of the reservoir, but were not represented by toxin-producing species). In
the left-side seepage cand at Hamuliakovo (sampling site No. 317) the portion of centric
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diatoms is low in longterm. In the assessed year, the portion of pennae diatoms
(Bacillariophyceae - Pennales), which have dominant presence on this sampling site in
long-term, has increased significantly. In contrast to the previous year, the cyanobecteria
(Cyanophyceae) were not recorded at dl. In the right side seepage cand at Cunovo
(sampling site N0.3531) asimilar portion in the assessed year had the yellow-green algae
(Chrysophyceae), the pennae diatoms (Bacillariophyceae- Pennales), and the
cryptomonads (Cryptophyceae). Theshare of centric diatoms after the sgnificant declinein
theyear 2015, has decreased further.

Table 2-5: Values of saprobic index of biosestonein 2016

No. |Sampling site Min M ax Yearly average Saprobity
2016 2015 level
109 |Danube Bratislava 1.94 2.37 2.18 2.17 | B -mesosaprobity
112 |Danube Medved’ov 1.90 2.41 2.17 2.20 | B -mesosaprobity
1205 |Danube Koméarno 1.79 2.40 2.11 2.16 | B -mesosaprobity
4016 |Danube submerged weir 1.99 2.39 2.16 2.18 | B -mesosaprobity
4025 |Danube Dobrohog 1.99 2.37 2.12 2.16 | B -mesosaprobity
3739 |Danubg Sap 1.76 2.41 2.10 217 | B -mesosaprobity
3529 |Mosoni Danube Cunovo 1.81 2.42 2.07 221 | B -mesosaprobity
307 |reservoir - Kalinkovo 1.82 2.40 2.16 2.23 | B -mesosaprobity
308 |reservoir - Kalinkovo 1.92 2.32 2.12 2.17 | B -mesosaprobity
309 |reservoir - Samorin 2.04 2.45 2.23 2.21 | B -mesosaprobity
311 |reservoir - Samorin 1.85 2.46 2.20 2.21 | B -mesosaprobity
3530 |tailrace cand, Sap 1.98 2.37 2.17 2.16 | B -mesosaprobity
3376 |river branch system 1.81 2.39 2.14 2.14 | B -mesosaprobity
3531 |right-side seepage cand 1.62 2.21 1.92 1.98 | B -mesosaprobity
317 |left-side seepage cand 1.44 1.90 1.72 1.70 | B -mesosaprobity

The saprobic index of biosestoneis determined by the compostion of phytoplankton.
The saprobic index of biosestone in 2016 varied from 1.44 to 2.46 (Table2-5). It
fluctuaed in the range tha correspondsto B-mesosaprobity. Such an environment provides
appropriate living condtionsfor a wide scale of organisms with high species diversity. At
the sampling site No. 317 in the left side seepage cand avaue of 1.44 was even recorded
in augud, which is at the level of oligo-saprobity. The average values of saprobic indexes
at eight sampling sites were similar as in the year 2015, on the others were improved, the
mog significantly in the Mosoni Danube at Cunovo (No. 3529). Thelevel of saprobity has
not changed.

Concerning the aburdance of phytoplankton, it can be stated tha the hydropower
system ndther in 2016 hed negative impact onthelevel of saprobity.

M acrozookenthos

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 2016 the macroinvertebrate samples
were collected in April or May, in Augug and in Octoba on the monitoring sites listed in
Table 2-6. In the spring and summer peiods dueto longterm ingopropriate hydrological
condtions sampling was not posible to paform.

In sections with fast flowing water with gravely or rocky bottom (sampling sites
No. 109 at Bratislava, No. 112 at Medved’ov in the Danube, No. 4025 in the Danube old
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riverbed a Dobrohad and No. 3529 in the Mosoni Danube a Cunovo) rheoptillic and
oxybiontic macroinvertebrate species prevail, indicating p-mesosaprobity. At these
sampling sites in 2016 the following species dominaed: Dikerogammarus villosus,
Limnomysis benedeni, Chironomussp., Lumbriculidee g. $. dv., Echinogammarus
ischnus, Jaera istri and in the Danube old riverbed a Dobrohcst aso Lithoglyphus
naticoides. On the sampling site at Sap (No. 3739, updream of the confluence of the
Danube with the tail-race channd, with adower flow of water, stagnophillic and
oligooxybiontic species appear, which withgand slight pollution. In this section the bottom
Is sandy or muddy. In the assessed year representatives of the families Lumbriculidae
g. 9. dv., Chironanidae g. 3. dv. and Naididae g.9.div. domnaed, further also species
such as Potamopyrgus antipodarum, Lithoglyphus naticoides, Bithynia tentaculata,
Corbicula fluminea, Theodoxus fluviatilis, Valvata piscinalis and Limnomysis benedeni.
Due to the different environmental condtions the sampling site at the weir at Dun&iliti
(No. 4016) has aspecific pogtion, when the lithophilous rheophilous and oxybiontic
species prevail on the weir with afast turbulent flow, but on the place updream the weir
with a slower flow stagnophilousand oligooxybiontic species prevail. At this sampling site
agreater variety of domnant species was recorded, besides the above mentionel aso
species Smulium balcanicum, Micronecta minutissima and of the family Tanytarsini
g. 9. dv. dominaed onthis sampling ste.

In the reservoir there are places with different flow velodties. Depending on the flow
velodty there are different types of bottom subdrates. The 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
2016 on the muddy subdrate were Lumbriculidee g. 9. dv., Pisidium henslowanum,
Pisidium sp., Corbicula fluminea and Lithoglyphus naticoides. On mosgly gravely and
sandy subdrate (sampling sites No. 07 and 308 representatives of the family
Lumbriculidee g. 9. dv., Tubificidae g. 9. dv., Chironamidae g. 9. dv. and also species
Lithoglyphus naticoides, Corbicula fluminea, Potamopyrgus antipodarum domnaed. On
the sampling site No. 308 thelargest variety of dominant species was observed. In addition
to the above, dominant presence had here also Limnomysis benedeni, Valvata piscinalis,
Theodoxus fluviatilis, Katamysis war pachowskyi and Polypedilum sp..

Based on the determined species the saprobic indexes of macrozoobenthos were
calculated, which varied in the range from 1.97to 2.66 with the degree of saprobity at the
level of B-mesosaprobity and a-mesosaprobity. The maximum value was recorded on the
sampling site No. 37 in the upper pat of the reservoir, where a-mesosaprobity was
detected in the spring and aso the summer sampling. From the long-term of view, similar
values on this sampling site occurred only sporadically. In the autumn, a vaue of saprobic
index jug above the limit for a-mesosaprobity (2.51) was found also on the sampling site
No. 3739in the Danube old riverbed. The average value of saprobic index were calculated
only on those sampling sites, where three samplings were performed (T able 2-6) and they
ranged from 2.04to 2.55 The average value at the level of a-mesosaprobity (2.595 was
found on the sampling site No. 307 in the upper pat of the reservoir. Compared to 2015,
the average values on the paticular sampling sites were similar or slightly increased, only
the increase on the sampling site No. 307 was significant. A dight improvement occurred
only a one sampling site (No. 308) where the mog significant increase in the average
value was fourd in 2015.
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Table 2-6: Values of saprobic index of macrozoobenthosin 2016

. . Y early average .
No. |Sampling site IV. | VIII. | X. 2016 | 2015 Sapr obity
109 |Danube Bratisava, left - - 2.17 - 2.19 | B -mesosaprobity
109 |Danube Bratislava, right - - 1.97 - 2.16 | B -mesosaprobity
112 |Danube Medved’ov, left - - 2.30 - 2.29 | B -mesosaprobity
4016 [Danube botom weir 209 | 209 | 216 | 211 2.09 | B -mesosaprobity
4025 |Danube Dobroho¥’ 2.14 - 2.04 - 2.13 | B -mesosaprobity
3739 [Danube Sap, left - - 2.51 - 2.07 | B -mesosaprobity
3528 |Mosoni Danube Cunowo 1.98 | 212 | 201 | 204 [ 200 | B-mesosaprobity
3376 [river branch system 203 | 215 | 213 | 210 2.00 | B -mesosaprobity
307 |[reservoir, Kalinkovo 266 | 260 | 239 | 255 2.23 | o -mesosaprobity
308 |reservoir, Kalinkovo, left 214 | 203 | 224 | 214 2.20 | B -mesosaprobity
309 |reservoir, Samorin, right 229 | 218 | 242 | 230 | 211 | B-mesosaprobity
311 |reservoir, Samorin, left 246 | 245 | 237 | 243 2.38 | B -mesosaprobity

Note: left - left bank; right - right bank

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

Phytobenthos

Phytobenthos represents communities of algae and heerotrophic microorganisms
attached to submerged subdratesin all aqudic ecosystems. Indicates short-term changesin
the water qudity. The saprobic index of phytobenthos correlates with the through-flowing
water qudity, especialy with organic pollution. The saprobic index of phytobenthosin the
evaluated year was monitored in the Danube (sampling sites No. 109 at Bratislava, left and
right bank, No. 112 at Medved'ov), in the Mosoni Danube at Cunovo (No. 3529 andin the
river branch system at Dobrohcst’ (No. 3376). At the monitored localities mainly the algal
comporent of phytobenthos especialy the benthic diatoms, were observed. The sampling
in the year 2016 was carried out in May, Augus and Octobe. In May and Augug on the
sampling sites in the main stream and in Augug also at the beginning of the river branch
system (No. 3376) it was not possible to take phytobenthos samples, due to high and
fluctuaing water stages at the time of collection.

The value of the saprobic index of phytobenthosat monitored sampling sites ranged
from 1.46to 2.00 The average value on the sampling site No. 3529in the Mosoni Danube
was lower than in the year 2015 (1.59vs. 1.81) and aso the values of saprobic indexes on
the other sampling sites were low (Table 2-7) and ranged onthelevel of B-mesosaprobity.

In terms of species diversity, thedomnant part of phytobenthosin the evaluaed year
was formed by pennae and centric diatoms (Bacillariophyceae - Pennales, Centrales) - 36
taxa. Other groups were represented by a lower nunmber of taxa. The dominant species at
the monitored sites were Melosira varians, Diatoma vulgaris, Cymbella compacta,
Navicula avenacea from the group of diatoms (Bacillariophyceae), Phormidium autumnale
from blue-green agae (Cyanophyceae), Cladophora glomerata from the siphanous green
algae (Chlorophyceae - Sphonocladales), Bangia atropurpurea from the red algae
(Rhodophyceae) and Ulothrix zonata and Oedogonium sp. from filamentous green algae
group (Chlorophyta - Ulotrichales).
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Table 2-7: Values of saprobic index of phytobenthosin 2016

. ; Y early average
No. |Sampling site May July September TR
109 |Danube Bratislava, left - - 1.79 - 2.04
109 |Danube Bratislava, right - - 1.73 - 2.02
112 |Danube Medvedov, left - - 2.00 - 1.88
3528 |Mosoni Danube Cunowo 1.66 1.44 1.64 159 | 1.81
3376 |river branch system 1.66 - 1.56 1.61 192

Note: left - left bank; right - right bank
2.9. Quality of sediments

The qudity of sediments in the year 2016,was assessed according to the , Canadian
Sediment Quadity Guiddine for Protection of Aquaic Life” (CSQG) pulished in 199,
revised in 202. The sediment sampling in the frame of the Joint Monitoring by the Slovak
Party was performed in Octoba 2016 at six sampling sites. The Hungarian Party sampled
the sediments at seven sampling sites twice: in March and in Octobe. The situaion of
sampling sites is shown in Fig. 2-2. The list of andysed paameters has not changed. In
addition to inorganic and organic microdements the Hungarian Party also andysed the
contents total phaspharus and otal nitrogen.

Pollution of sediments by inorganic micro-pollutants on the Slovek territory has
increased dlightly in compaison with the previous year. Conaentrations of mercury and
lead, despite ther increase, corresporded on al localities to the natural environment
withou anthropagenic impact. Contents of chromium and zinc on four sites dlightly
exceeded the threshold value The copper, cadmium and arsenic contentsin all six samples
of sediments were highe than in an unmntaminaed environment. Thar concentrations
were only within the range >TEL and <PEL. The copper flucduaed from 35.8 to
44.8mg.kgt (TEL=35,7mg.kg*, PEL=197,0 mg.kg?) and the highest conaentration was
recorded on the sampling site No. 3L1 in the lower pat of the reservoir. The cadmium
content ranged from 1.15to0 1.33mg.kg™ (TEL=0,60mg.kg*, PEL=3,50mg.kg") and the
highest concentration was recorded on the sampling site No. 37 in the upper pat of the
reservoir. The copper and cadmium contents only slightly exceeded the lower limit of the
range and were therefore closer to the values without effect (TEL). In the case of arsenic,
the situaion was different, since all detected concentrationsexceeded hdf of therange and
were closer to the PEL (17,0mg.kg™) than to the TEL (5,9mg.kg™) values The highest
content of 16.8mg.kg” was recorded on the sampling site No. 4016 in the Danuke old
riverbed at Dungkiliti and it was aready close to the PEL limit. Concentrations from the
range >TEL and <PEL represent the level, when the adverse effects on biologcal life can
be obwerved occasiondly and indicate a potential for the occurrence of eco-toxicological
effect and nodeate level of contamination.

In sediment samples collected on the Hungarian territory fewer nunmber of heavy metal
concentrations occurred above the threshold values. Contents correspording to the
unpolluted environment occurred on all sampling sites at spring samplingin the case of led
and chromium, and in the autumn samplings in the case of lead and mercury. In autumn
oneconcentration of chromium slightly exceeded the threshold limit of 37.3mg.kg™ onthe
sampling site No. 1141 in the Mosoni Danube at Vének. In the case of copper, three
dlightly higher concentrationsthan the threshold limit of 35.7 mg.kg™* were recorded (in the
spring and autumn on the sampling site No. 1141 in the Mosoni Danube at Vének and in
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the autumn also on the sampling site No. 0042 bdow the weir at Dunékiliti). The mercury
concentrations were increased in the spring. Except the right-side seepage cand (the
sampling site No. 0042), they varied from 0.37to 0.45mg.kg™ and in the range >TEL and
<PEL (TEL=0.170 mg.kg", PEL=0,48 mg.kg") they were closer to the upper limit. The
highest content of 0.45mg.kg™ was measured in the sediment sample from the sampling
site No. 0042 bdow theweir at Dunékiliti. In the autumn the mercury content dropped to
values correspording an unwntaminated environment. The mog exceedances of the
threshold limit was recorded in case of zinc and cadmium, in the spring on six locations
and in theautumn on five. The highest zinc content of 222 mg.kg™* was fourd the sampling
site No. 1141 in the Mosoni Danube at Vének and it was already closer to the probable
effect level PEL (315mg.kg™) than to the threshold limit TEL (123mg.kg™). Similarly,
also in the case of cadmium the maximum of 3.0mg.kg*, which was closer to the PEL
limit (3.5mg.kg") than to the threshold limit TEL (0.6mg.kg?), was fourd on the
sampling site No. 1141 The arsenic conaentrations exceeded the threshold limit
(5.9mg.kg™) in the spring on two sampling sites and in the autumn on four. The maximum
of 18.2mg.kg?, recorded on the sampling site No. 1141 in the Mosoni Danube at Vének,
exceeded the limit of pollution characterized by the level of PEL (17.0mg.kg?). Such
values aready represent the level, when the adverse effect on biologica life assodated
with the aquatic environment can occur frequently (in more than 50% of cases).

Organic pollution of sediments on the Slovak territory has decreased in comparison
with the previousyear, in paticular as regards the content of subgances from the group of
PAHSs. The concentrations of observed organic subgances were mogly at the level of an
unoontaminaked environment. Only in the case of two subdances from the group of PAHs
(phenanthrene and benzo(ad)pyrene) values abowve the threshold limit were recorded.
Contents of phenanthrene, correspornding to a mildly contaminated environment, occurred
on two locationsin the reservoir (No. 37 -454 mg.kg™ and No. 309 -533 mg.kg?) and
only slightly exceeded the threshold limit (41.9mg.kg?). As in the previous year, the
benzo(a)pyrene on all six sampling sites exceeded the threshold value for this paameter
(31.9mg.kg™), with the highest concentration of 54.4mg.kg” on sampling site No. 307.
All measured concentrations of organic pollution of sediments from the range >TEL and
<PEL, which correspordsto a dightly contaminated environment, were closer to the lower
limit of the given range and thus closer to an uncontaminaed environment, than to the
level, when the adverse effect onbiological life is often expected.

Pollution of sediments with organic matter on the Hungarian territory has increased
slightly. The concentrations of eight organic subgances on two sampling sites in the river
branch system exceeded the threshold limit. In the spring, the concentrations of pyrene
acengphthylene, phenanthreng, fluoranthene, benzo(a(anthracene, dibenzo(a h)anthracene,
chrysene and benzo(a)pyrene were only slightly exceeded on the sampling site No. 1114in
the Szigeti arm. In the autumn sampling, slight exceedances were fourd in the case of
pyrene fluoranthene fluoring benzo(a(anthracene,  dibenzo(a h)anthracene and
benzo(@pyrene However, the concentrations acenagphthene (68.6mg.kg”) and
phenanthrene (294.0 mg.kg™) were, in the range >TEL and <PEL, aready closer to the
upper limit of PEL (88.9mg.kg™ for acengphthene and 54.4mg.kg” for phenanthrene).
The autumn exceedances occurred only on the sampling site No. 1112 (Helenaweir). The
other concentrationsof organic subgances in the spring and autumn terms corresponded to
the naura environment withou anthropagenic influences.

The highest concentrations of heavy metals were recorded by the Slovak Party on the
sampling site No. 309 in the lower part of the reservoir and the highest concentrations of
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organic micro-pollution on the sampling site No. 37 in the upper pat of thereservoir. On
the Hungarian territory the highest inorganic pollution of sediments was found on the
sampling site No. 1141 in the Mosoni Danube at Vének, and the highest concentrations of
organic subgances in theriver branch system on the sampling site No. 1114 in the Szigeti
river am in the spring and in the autumn onthe sampling sSite No. 1112 a the Helenaweir.

The lowest sediment contamindion in 2016 was doaumented on the sampling site
No. 3739 in the Danube old riverbed at Sap on the Slovak territory and on the Hungarian
territory in the spring and in the autumn on the sampling site No. 0084 in the right-side
seepage cand a Rajka.

The Hungarian Party also andysed the total phaspharus and total nitrogen content in
sediments. The total phospharus content in 2016 varied in the range from 314 to 2640
mg.kg. The lowest value was recorded in the spring in the right side seepage cand at
Rajka (sampling site No. 0084), and the highest in the spring in the Mosoni Danube at
Vének (sampling site No. 1141). The concentrations of total nitrogen fluctuated in the
range from 147 to 2627 mg.kg™. The lowest conaentration was recorded in autumn in the
Danukbe old riverbed on the sampling site No. 0042 bdow the weir a Dun&iliti, and the
maximum was measured in the autumn on the sampling site No. 0084 in the right side
seepage cand at Raka. In comparison with the year 2015, the total phaspharus and the
total nitrogen contents fluctuated in wider ranges and reached higher maxima.

Overdl it can be stated tha organic micro-pollution of sediments in 2016 on the
Slovek territory decreased (mainly the content of organic subgances from the group of
PAHSs). On the Hungarian territory it increased in theriver branch system, in the springin
the Szigeti arm and in the autumn at Helena weir. The contaminaion with heavy metals
has increased on both, the Slovak and Hungarian territory. Particularly the content of
arsenic increased, which was at several locationscloser to the probable effect level (PEL),
andonthesite No. 1141in the Mosoni Danube a Vének exceeded this vauein the autumn
(at the same dte the PEL level was exceeded in the case of zinc in 2015).

2.10. Indicative assessment of surface water quality parameters according 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 thetrans-bounday water qudity classification adoped by the Slovak-
Hungarian Transbounday Water Commission at its LXV. session, and referred in the
»Directive for surface water qudity monitoring of the Slovak-Hungarian bounday waters
and for extended water qudity monitoring onthe Danuke”.

Certain pat of the obsrved paameters shows seasond fluctuaion, which
subsequently affects the classification into the qudity classes. In the case tha arange is
given (e.g. I-11), this means natura seasond fluctuaion of paticular parameters or thar
dependence on climatic condtions If in theevaluaed period oneor two values of different
qudity class occurred (mogly during higher discharges or flood waves), it is expressed by
across mark in the colour of the respective class. In the case of two values, which fall into
various classes, the colour of the cross corresponds to the worst class. The range with
asterisks (e.g. I*-11*) represents a situdion, when every recorded value was bdow the
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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

Seepage Right-side river
cand branch system

Sites situated on the Danube Mosoni Danube

Parameter . . S
Bratislava| Raka [Medvedov Cun_ovo/ V ének Cunpvo/ le erp, Sz!get|, and
Rajka Rajka | Asvanyi river arm

temperature I | | | [-]] I |
pH -1 -1 " T -1 -1 -1 " 1+
conductivity [-1] I-l1 I-l1 [-1] I I-l1 [-
suspended -V -1V 1111 -1V -1 * 1 111+
solids
cl [ [ [ [ [ [ [
S0~ [ [ [ [ [ [ [
NO; T 1" 1" H-111* T -1 T
NH," [ [ [ [ [ [ [
NO, -1 -1 -1 -1 1+ -1 -1
total nitrogen T -1 1+ -1 -1 -1 1+
PO,* -1 * -1 7 -1 7 -1 7 -1 -1 7 -1
tOtal + + + + +

ohosphorus -1 111 -1 -1 -1 | I-11
0, [ [ [ [ | | |
CODy, [ [ [ [ -1 [ [
BODs | | 1111 | 11| -1 -1
chlorophyll-a | | | | | | |
Fe - -1V * 111 * -] * I-11* | -1V~
Mn - | | | -1 * | |
[
[

Zn [\V** I*-1V* A I* I* [*-1] "
Hg I** I** I* I* I*
As [* " [n*" [n*" H*-rn= H*-111 (- 111** -] x*
Cu [-11* I-111 - 117 [-I11 [-1117" [-11° [-1117"
Cr [*-11* [*-11* I*-11* |* I* |* I*

Cd [**-11* I**-|1* I**-|1* = = I =

Ni = [n*" [n*" = [*- 111" [n*" [1* "
Pb [1* " I* I* [ [ I* [
Quality classes: I.class [l. class [11. class V. class V. class

*  dl the data below the detection limit

**  most of the data below the detection limit

one or two values of different quality class occurred and the colour represents the worst quality
class/the highest value

*
* I*

Based on a compaison of water qudity entering the affected area (sampling site at
Bratisava) and water qudity, which leaves the affected area (sampling site at Medved’ov)
it is evident, tha thewater qudity tha leaves the system is very smilar.

2.11. Conclusions

Compared to the previousyears, the surface water qudity at sampling sites monitored
in the frame of Joint monitoring has not changed significantly in 2016 and in long-term is
bdanced. The increase or decrease of the concentrations of individud parameters during
the observed period appears aready in Bratislava on the sampling site No. 109, which is
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located updream of the Gab¢ikovo Waterworks, and monitors the surface water qudity
entering the Slovek territory. Some monitored parameters of surface water qudity in the
Danukbe, in the reservoir and in the river branch system show seasond variations some
paameters depend mainly on theflow rate, others are affected by biochemical processesin
the surface water. The fluctuaion of qudity parameters in the Mosoni Danube and in the
seepage cands reflects the different characteristics of these water bodes. Thewater qudity
in the Mosoni Danubeis influenced by the Danube water and an the sampling site a Vének
by its tributaries and wastewater from Gyoér. The water in the seepage candsis influenced
mainly by the leaking grourdwater. Typical for this water are fairly bdanced time series
data of qudity indicators, which fluctuae only in narow ranges.

From among the basic physical and chemica surface water qudity parameters, the
water temperature on the monitored sampling sites in the assessed year was lower than in
2015, dueto frequent short-term discharge waves and frequent fluctuaionsin water and air
temperature. It dlightly increased only on the common sampling site in the right-side
seepage cand. The values of the specific electric conductivity slightly increased in the
right-side river branch system and on the right-bank of the Danube old riverbed, while on
the other sites lower conductivity values were recorded. Compared to 2015, the pH values
were higher. Exceptionswere the sampling sites in the right-side river branch system and
on the right-bank of the Danube old riverbed, where the pH fluctuaed at narrower ranges
and achieved lower values than in the previousyear. The contents of sugpended solids, iron
and manganese were affected by the actud hydrological regime. The year 2016 was more
water bearing in terms of flow rates, than the previousyear, with several discharge waves.
The achieved maxima of sugpendeal solids were highe than in 2015 at mog of sampling
sites. In the case of iron and manganese, significant maxima occurred in several locations
Overdl, theiron and manganese content was aso highe and only in the lower pat of the
reservoir and in the seepage cands it remained urchanged.

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
recorded at other sampling sites. The mog stable ionic compostion is characteristic for
seepage water. Compared to 2015, adight decrease of cations and anions was recorded
modgly in the assessed year, on some locations their content remained similar. A dight
increase of sodium, chlorides and bicarborates conaentrations occurred only in the river
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 phasphdes are typica for the vegetation period, when intensve growth of
algae going on and thar contents frequently decrease bdow the deection limit. In the
assessed year, low contents occurred in the spring months from March to June In the
summer peiod, the concentrations were relatively high, dueto climatic and hydrological
condtions which affected aso the poa development of phytoplankton. In general, the
nutrient contents in the assessed year were similar or higher than in the previous year.
A dight decrease was recorded only in the case of thetotal phaspharus onthe sampling site
in theupper pat of thereservoir (No. 38) and in theleft-side seepage cand, in the case of
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nitrates in the Danube at Komérno, upgream and downgream of theweir at Dun&iliti and
onthe sampling site in the lower pat of thereservoir (No. 311), and in the case of thetotal
nitrogen on the jointly monitored site and locations observed by the Hungarian Party. At
some sampling sites, inareased concentrations of nitrates and total nitrogen occurred in
May, July and in Augud, tha were likely related to discharge waves and cooling. In the
case of phosphaes and the total phospharus significant maxima were recorded by the
Slovék Party at the beginning of Septembe on the sampling site in the Danube at
Bratislava and on the common sampling sites, which were not confirmed by the Hungarian
Party. The mog polluted water in terms of concentration of nutrients appears to be the
surface water in the Mosoni Danube at Vének, where highe concentrations of nutrients
occur more frequently during the year and disrupt the seasond fluctuation. Compared with
the year 2015, concentrations of nutrients at this sampling site were higher. Compared to
other monitored sites, the largest difference was oberved for ammonium ionsand the total
phosphaus Ther concentrations on the sampling site at Vének are significantly higher
than on other locations Thelowest and the most baanced 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 the development of eutrophication processes.

Oxygen condtionsin 2016 can be dassified a good Thedissolved oxygen content on
the monitored sites mogly varied at similar ranges as in 2015. A dight deterioration was
recorded only on three sampling sites (in the Mosoni Danuke at Vének, in the Asvanyi arm
and on the sampling site No. 308), where lower minima were recorded. A dight
improvement occurred in the right-side seepage cand. Due to the amourt of discharge
waves in the assessed year, the CODy, values were more volatile than in the previousyear
and highe maxima were reached on several observed locations In the case of BODs
indicator, on the common sampling sites significant differences in values measured by the
Slovak and the Hungarian Parties were again registered. The values obtained by the
Hungarian Party were higher. Pollution in the left-side seepage cand, expressed by BODs
dightly increased in compaison with the year 2015, and the narrowest range in the
assessed year was fourd in the left-side river branch system. The organic pollution in the
right-side seepage cand expressed by CODy, was low, however in the case of BODs
several high values occurred, which were recorded by the Hungarian Party. The dissolved
oxygen content, however, slightly improved. The oxygen condtionson sampling site in the
Mosoni Danube at Vének were good in the evaluaed year, adthowgh the CODy, values
were among the highest, but the organic pollution expressed by BODy, was lower than in
theontheright bank of the Danube old riverbed.

Concentrations of heavy metals, which were determined from the filtered samples,
were low during the evaluaed year. Only onesampling site (in the right-side river branch
system at the Helena weir) highe concentration of copper and nickel occurred and two
conaentrations of zinc were recorded on two sampling sites (the Helena weir and the
Danukbe at Bratislava). A large pat of the measured values was bdow the detection limits
of applied andytical methods. Low concentrations were characteristic mainly for
chromium, lead, mercury, cadmium and arsenic. The highest frequency of concentrations
abowve the deection limit was characteristic for copper. Compared with the previousyear,
the conaentrationsof monitored heavy metals were similar, only in the case of lead, nickel,
zinc and copper higher concentrations occasiondly occurred. Based on the comparison of
heavy metal concentrations with the limits pursuant to the Directive of the European
Parliament and of the Courcil No. 2008 105EC on environmental qudity standads and
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limits according to the naiond standads (Hungarian standad MSZ No. 12749 and the
Government Regulation No. 2692010 Z.z., as amended) it can be stated, tha in the year
2016 concentrations of heavy metals were in compliance with environmental qudity
standads

Chlorophyll-a content refers to the amourt of phytoplankton and provides information
abou the eutrophic status of water. Compared to the previousyear, higher maxima in the
spring period were detected at multiple locations In contrast to the year 2015, there was no
significant increase of contents in the summer period, dueto the lack of summer wave of
phytoplankton development. Except the spring season, its contents were low until the end
of the year.

Based onlongterm observationsof thewater qudity entering the affected aea and the
water qudity, which leaves the affected area, it can be stated tha the physico-chemical
compostion of Danube water passing through the Gab¢ikovo Waterworks basically does
not change. Thestuaion in the qudity of individud paametersis smilar.

In the frame of monitoring in accordance with the Agreement the macrozoobenthos
phytoplankton and phytobenthos are observed 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.

Based on the results obtained from the monitoring of 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 theriver branch system and in the Danulbe at Bratislava.
On the othe sites (in the Danube at Medvedov, in the Danube old riverbed a Raka,
updream and downdream of the weir at Dun&iliti and at Dunaemete, in the Mosoni
Danube a Cunovo/Rgika and at Vének, and in the right side seepage cand at
Cunovo/Rajka) moderate status was achieved (I11. quality class).

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 satus

Based on the results obtained from the monitoring of paticular biologica qudity
elements it can be stated tha according to the phytoplankton high ecologca status
(I. dass) was achieved at nine sampling sites and good ecological status(ll. dass) onthree.
According to the phytobenthos high ecologcal status (I. dass) was achieved on two
locations good ecological status (11. dass) on eight sites and modeate status (l11. dass) on
two locations Based on the macrozoobenthos good ecological status (Il. dass) was
achieved onfour sampling sites and nodeate ecological status(I11. dass) oneight.

In the frame of the monitoring of biological qudity elements on the Slovak side the
macrozoobkenthos phytoplankton and phytobenthosare monitored in longterm and within
the evaluaion of biological status of water qudity the saprobic indexes of biosestong
macrozookenthosand phytobenthosare determined.

In macrozoobenthos in the sections with fast flowing water with gravely or rocky
bottom rheophllic and oxybiontic species prevail, indicating B-mesosaprobity. In sections
with slow flowing water stagnophillic and oligooxybiontic species appear, which withgand
dlight pollution. In these sections the bottom is sandy or muddy. In 2016, the average
values of saprobic index of macrozoobenthoswere at level of 3-mesosaprobity, except one
site. On the sampling sites No. 307 in the reservoir a-mesosaprobity was detected in the
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spring and also in the summer sampling and also the average value of the saprobic indexes
of macrozoobenthos was at the level of a-mesosaprobity (2.55, wha represents a water
with higher pollution. Compared with the previous year, the average values at particular
locationswere similar or slightly increased and only on the sampling site No. 307 was the
increase more significant. Improvement was doaumented only onthe sampling site No. 308
in the upper pat of the reservoir.

The development of phytoplankton was weaker in comparison with the year 2015,
especialy in the summer period. Thelimit for mass devel opment was not exceeded in any
case, in 2015 it was three times. Phytoplankton congsted mainly of small centric diatoms,
in the seepage cands of pennae diatoms. The highest abundance at 90% oells.ml™ was
recorded on the sampling site No. 311 in the lower pat of thereservoir at Samorin. At this
sampling site also the highest value of the annual average phytoplankton aburndance
(1457 odls.ml™) was doaumented. The average aburdance of phytoplanktonin theleft-side
seepage cand dlightly increased and in the right-side cand it was similar. On the other
sampling sites the average values significantly decreased, and all ranged well bdow the
limit for mass development of phytoplankton. The saprobic index of biosestone on
observed monitoring sites in the longterm fluctuaes in the range, which correspordsto the
B-mesosaprobity. Such an environment provides appropriate living condtions for a wide
range of organisms with high species diversity and represents a natural load of organic
matter in theriver. The average values of saprobic index on mos observed sampling sites
were similar asin theyear 2015. Slight improvement occurred & three locations(No. 3739,
307, 3531) and a significant improvement on the sampling site in the Mosoni Danukbe at
Cunovo (No. 3529). Theleve of saprobity has not changed. Concerning the aburdance of
phytoplankton, as a key determinant of saprobic index, it can be stated tha the hydropower
system ndther in 2016 hed negative impact onthelevel of saprobity.

In terms of species diversity, the domnant pat of phytobenthosin the evaluated year
was formed by pennae and centric diatoms. The average values of the saprobic indexes of
phytobenthosin the Mosoni Danube at Cunovo was lower than in 2015 and aso the values
of saprobic indexes on the other sampling sites were low and ranged on the level of B-
mesosaprobity.

The sediment qudity in 2016 for the pumposes of the Agreement was assessed
according to the Canadian standad ,Canadian Sediment Qudity Guiddines for the
Protection of Aquaic Life’. Overall, the organic micro-pollution of sediments in 2016 on
the Slovak territory was lower (mainly the content of organic subgances from the group of
PAHs decreased). On the Hungarian territory it increased in theriver branch system (in the
spring in the Szigeti arm and in the autumn at Helenaweir). The contaminaion with heavy
metals has increased on both, the Slovak and Hungarian territory. Particularly the content
of arsenic increased, which was at severa locations closer to the probable effect level
(PEL), and on the site No. 1141 in the Mosoni Danube at Veének exceeded this limit in
autumn (at the same ste the PEL level was exceeded in the case of zincin 2015).

The highest concentrations of organic micro-pollution were recorded by the Slovak
Party on the sampling site No. 37 in the upper pat of the reservoir, and the highest
conaentrations of heavy metals on the sampling site No. 309 in the lower pat of the
reservoir. On the Hungarian territory the highest inorganic pollution of sediments was
found in the spring on the sampling site No. 1141in the Mosoni Danube at Vének, and the
highest concentrations of organic subgances were detected in the river branch system on
the sampling site No. 1114 in the Szigeti river arm in the spring and in the autumn on the
sampling site No. 1112 at the Helena weir. The lowest sediment contamindion in 2016
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was doaumented on the sampling site No. 3739 in the Danube old riverbed at Sap on the
Slovék territory, on the Hungarian territory it was on the sampling site No. 0084 in the
right-side seepage cand a Rajkain the spring and dso in the autumn.
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PART 3

Groundwater Regime

In the year 2016 the monitoring of groundwater levels on both sides of the Danube
continued withou changes. The observation network congsts of 264 observation wells
(1360onthe Slovak territory and 128 onthe Hungarian territory) that are situaed in the area
of Zitny ogrov and in the Szigetkdz region. During the previousyear large number of old
obsrvation wells on the Slovak side had been replaced by new ones. The numbe of
observation objects induded in the daa exchange have not changed, and new objects were
mosgly located close to the old wells. If the new object was situated farther, or the postion
of water level changed significantly, the object was given a new nunber. 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 have undergonerecondruction ae shown in adifferent colour.

The grourdwater level daa were used for evaluaion of impacts of applied technical
measures and discharges into the Danube and the Mosoni branch of the Danube and impact
of water supdy onthegroundwater regime. Theevaluaionin alocal scale was dore by the
Parties themselves and is given in ther Nationd Annual Reports. In this Joint Report, the
regiond evaluaion was jointly elaborated according to computed grourdwater 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 period before
condruction of submerged weir and introducing the water supdy into theriver branches on
Hungarian Sde

3.1. Joint evaluation of groundwater regime

The groundwater levels in the whole observed area are primarily influenced by surface
water levels in the Danube and in the reservoir. Besides this, the groundwater level in the
inundation area is strondy influenced by drainage effect of the Danube old riverbed. This
adverse effect is being mitigated by the water supgy into theriver branch system on both
sides of the Danuke. In contrast to the previousyear, the Danube flow rate regime in 2016
was closer to the typical course. Unusud were the two significant discharge waves in
February, first of which culminated with a flow rate over 5000 nr.s?, and low flow rates
during the greater pat of the spring period (March-April), when the average daly flow
rates varied between 1310 and 233 n’.s* and moved mostly beow the longterm daily
averages. Inareased flow rates, typical for late spring and summer months, occurred from
the second hdf of May to the mid of Augud. During this period several discharge waves
occurred, the highest of which in the middle of July exceeded 5600 nr.s*. Moreover, the
average daly flow rate from the end of May to the end of June was amog exclusvely
above 30 nr.s*. From the second hdf of August up to the end of the year flow rates
were mogly bdow the longterm average values, usudly occurring in these months and
except three smaller discharge waves they did na exceeded 2000 nt.s™.

Groundwater levels in 2016 started from arelatively low postion, due to low
discharges in the Danuke in last three months of the previousyear. On a greater part of the
Szigetkdz areq, in the inundation area on the Slovak territory and in the inland area along
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the derivation channd the lowest grourdwater levels in 2016 were recorded. Groundwater
levels, especially in the vicinity of the Danube, remained stagnant or even dightly
decreased untl the end of Januay, when significant dischage wave occurred on the
Danubke. However, dueto short duration of the discharge wave notable increase of water
level appeared only at obervation objects situated dose to theriver. Thegroundwater level
started to increase after discharge waves and above-average precipitations in February,
what was reflected in highest groundwater levels in the lower part of the Szigetk6z and on
the greater pat of the inland area of Zitny ogrov, recorded in February and March. In
March, April and May groundwater levels decreased and started to increase again after the
series of discharge waves in Juneand especialy after thelargest dischage wave in July. In
the upper and middle pat of Szigetk6z and in thevicinity of the lower part of the reservoir
and aong the derivation channd the highest groundwater levels were recorded. However,
the highest groundwater levels in the Hungarian inundaion were recorded mainly during
the artificial floodng of this area, mosly in May. The highest groundwater levels in the
Slovék inundaion area were related to the higher discharge released into the Danukbe old
riverbed during the technical maintenance of the Gabc¢ikovo Hydropowver Station in
September. Due to the gradudly decreasing and in genea very low flow rates in the
second hdf of theyear, the groundwater level on observation objects under the influence of
the Danube gradudly declined. Thelowest groundwater levels on objects in the upper part
of the Zitny ogtrov, in the area between the Mosoni Danube ant the Lajta river and partially
in the upper pat of the Szigetkdz occurred a theend o the year in December.

To compae changes in groundwater levels in the selected period prior to the
introduction of water suppdy (1998) and in the evaluaed year (2016), a calculation of
grourdwater differences was made for three hydrologica situaions The selected
hydrologic situaions characterise the low, average and high flow rate condtionsin the
Danube, corresponding to flow rates approximately 100, 2000 and 3000 m>s™.

The selected dates and the correspording flow rates in the Danube at Bratislava-Devin
gauging sation 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 2016
dae | Q(m’.s?h) date Q (m’.sh
low flow rate 09.03.193 975.5] 19.12.2016 1006
average flow rate 09.(6.193| 1937 09.07.2016 198
high flow rate 25.07.193| 298 19.07.2016 2997

The low flow rate period (app. 1000 m*.s*), comparable with the period chosen in
1998, was selected at the end of the year 2016. Although the flow rate at the beginning of
the year achieved the desired size, the hydrological situaion tha preceded the possible
dates was not comparable with the period in 1998. The chosn dae in the second hdf of
December can be regarded as correspording for both, the hydrological and the climatic
aspects. The peiod for average flow rate was chosen in the first hdf of July. In this case
the hydrological situation was similar to tha in 199, butin terms of the climatic situaion
higher evaporation can be assumed in 2016 than in 1998. In the case of high flow rates
similar hydrological situaion as in 1998 was after the discharge wave in mid July, when
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the decreasing flow rate achieved the desired value abou 3000 m®.s'. The climatic
situaion in this case can beregarded as comparable.

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 al 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 equipotential lines the computed
surface water level daa in the Danube were used as well. These daa were computed by
calibrated modd, usng 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 grourdwater 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 D16 are displayed in Figs. 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 theflood-protected area on the Hungarian 9de, and partly by theinundaion aea onthe
Slovak sde

Low flow rate condtions(Fig. 3-7)

Theresult of grourdwater level comparison in the period prior the implementation of
the technical measures and discharges according to the Agreement and in the assessed year
2016 (2016 compared to 1998) for low flow rate condtionson the Danube (approximately
1000 m’.s?) shows adecrease of grourdwater level in vicinity of the lower part of
reservoir. The decrease in groundwater level on right-side of the Danube can be seen in
apat of theorigindly plannal reservoir and in the uppermog part of the Szigetk6z and the
inundation area up to Dungkiliti. The decrease arourd the lower part of reservoir is caused
by decrease in pemeability of the reservoir bottom as compared with the Stuaion jus after
its filling. Observation results in recent years show tha the decline of groundwater levels
almog stopped and the area with groundwater level decrease does not change significantly.
Grourdwater levels on a large pat of the Zitny osrov area remained unchanged. The
undhanged groundwater level in upper pat of the Szigetkdz and the inunddion area is the
result of implemented water supdy according to the Agreement. Thewater supdy into the
Mosoni Danube and into the inundaion area caused grourdwater level increase in a large
pat of middle Szigetkdz region. Increase of groundwater levels can be seen aso in the
river arm system at Asvanyraré thanks to completion of technical measures in the lower
pat of Hungarian inundaion area, which had previoudy been characterized by decrease.
Increase of groundwater levels occurred aso in the Bagoméri river arm system, which
resulted in groundwater levels similar to levels in 1998. The groundwater levels in the
vicinity of thetail-race cand onthe Slovak territory, tha are affected byriverbed eoson in
the tailrace cand and downdream the confluence of talrace cand and the Danube old
riverbed, remain lower than in 1998. The declinein grourdwater levels alongtheriver Vah
in lower pat of Zitny odrov area is related to lower surface water level in theriver Vah in
compared peaiod.

The change of grourdwater levels in the area influenced by technical measures and
discharges according to the Agreement in 2016 ranged between -0.7 and +0.7m in
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compaison to grourdwater levels in 1998. But decrease of groundwater levels in
compaison with the previousyear was registered only in the uppermog part of Szigetkoz,
near the lower part of reservoir. Since completion the water supdy system in lower part of
the Hungarian river arm system increase of groundwater level can be seen in a pat of the
river arm system at Asvanyraré and the previous decrease in the Bagoméri river arm
system has disappeared. Increase of grourdwater levels, which has been evoked by the
water supgy, in the middle pat of Slovak and Hungarian inundaion area reaches up to
+0.7m and in the lower pat of Hungarian inundaion area beween 0 and +0.7m. The
decrease of groundwater levels around lower part of thereservoir, reflecting the decrease in
permeability of the reservoir bottom, reaches -0.2to -0.7m, ontheleft sideupto -1.2m.
Decline in grourdwater level along the tail-race cand and arourd its confluence with the
Danubke old riverbed on right side of the Danube has disappeared and on the Slovek
territory achieves maximally -1.0m.

The grourdwater flow direction in upper pat of the river up to Dungkiliti shows
infiltration from the river and reservoir into the surrounding area. Along the Danube old
riverbed from Dun&iliti to the lower pat of inundaion area (approximately up to
Asvanyréro) the grourdwater flow direction tums towards the Danube old riverbed and the
grourdwater is drained by the river. Below the Asvényi river arm system the water from
the Danube again infiltrates and flows towardstheinland aea (Fig. 3-4).

Average flow rate condtions(Fig. 3-8)

In the case of average flow rate condtionsin the Danube (approximately 2000 nr.sY)
the comparison of grourdwater levels in the period prior to the implementation of the
technical measures and in the evaluated year shows an increase of groundwater levels
amog on thewhole area of Szigetkdz. This increase in the uppermod part of Szigetkdz is
reduced by the groundwater level decrease, caused by decreased permeability of the
reservoir bottom, wha resulted in no change regarding the groundwater levels onright side
of the lower part of the reservoir. This area approximately equds to the area where slight
decrease was detected for the condtion of low flow rates on the Danube. Decrease of
groundwater levels in this area practically disappeared. On left side of thelower part of the
reservoir the declinein groundwater levels remained undhanged and achieves upto -1.2m.
This fact proves that the decline of groundwater level in this area has almog stopped in
recent years.. Moreover, despite the decrease, the groundwater level reaches higher or
similar levels as before damming the Danube. On alarge pat of upper, middle and lower
Zitny ogrov area and on the lowermog pat of Szigetkdz no change in grourdwater levels
were obsrved. The groundwater level decrease in lower part of the Zitny ogtrov area near
the Little Danube and aong the river Véh results from different surface water levels in
rivers and in the channd system in compared periods The postive effect of water supdy
in therest of upper Szigetkdz, in mid and partialy in lower Szigetk6z as well is reflected in
increase of groundwater level by +0.25to +0.75m, at some places in mid and lower part
up to +1.25m. Completion of the water supgy system in lower pat of Szigetkdz resulted
in increase of groundwater level on a large pat of this area, while the decrease in the
Asvényi river arm system has been diminaed. Thanksto the hydrological situaion in 2016
even the decrease aong the tail-race cand on the Slovek territory has been patially
eliminaed by the water suppy applied in the Asvanyi and Bagoméri river arm systems.
The groundwater level decrease occurred only in the upper pat of the tail-race cand and
achieved up to 0.7 m. Higher grourdwater levelsin the Slovak inundaion area, besides the
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water suppy, also reflect the different water supdy regime in theriver arm system in 1993
and 2016

The grourdwater flow direction aong upper pat of the Danube up to Dun&iliti
shows infiltration from the river and reservoir into the surrounding area. In the inunddion
area from Dun&iliti up to Dunaemete the grourdwater flows into the riverbed and the
river is draining the adjacent area. In lower pat of the inundaion the grourdwater flow
turns back into theinland area. The grourdwater flow direction in the Szigetk6z and Zitny
ogrov inland aeas remained urchanged (Fig.3-5).

High flow rate condtions(Fig. 3-9)

At the high flow rate condtions in the Danube (approximately 3000 nr.s?)
a sgnificant decrease of groundwater level can be seen arourd the reservoir and aongthe
Danube old riverbed, induding the inundaion area on both sides (Fig. 3-9). The decline
around the reservoir, paticularly on its left side and in the upper pat of Szigetkdz, is
caused by decreased permeability of the reservoir bottom. Besides this, the decrease in the
vicinity of lower part of the reservoir is enlarged by significantly lower water levelsin the
Danube old riverbed, as well as its drainage effect. The decrease along the Danube old
riverbed results from the difference in flow rates discharged into the Danuke old riverbed
in 199 (approximately 760me.s*, and from 1000 to 2300 nr.s* for several days before
the chosen date) and in 2016 (407 m*.s?). This difference was reflected in a significantly
lower surface and ground water level in 2016. The water level in the Danube old riverbed
a Dunaemete gauging station reached 114.39m asl., while in the year 1998 it was
11524 m asl.. Thisis aso thereason, why the grourdwater level declinein 2016, againg
the year 199, appears in the inland area behind the flood protective dikes. Compared to
the previous year, the inflow of groundwater from the peipheaa parts of the territory
bdow Bratisava and from the Little Carpathian Mountains was aso lower than in the
previousyear, as it can be seen on the lower grourdwater levels. This fact was reflected in
expanding of the area showing decrease to the entire upper pat of Zitny ogrov. Thesize of
the decrease has not changed. Grourdwater levels on the right side of the Danube at
agreater distance from the reservoir, on the Hungarian territory up to the Lajta river,
remained at the high flow rate condtions amog undchanged. The water suppy into the
Mosoni Danube and into the river branches in the floodplain and in the flood-protected
areaon Hungarian side at the high flow rate condtionscontributes to the elimination of the
decrease of groundwater levels caused by the drainage effect of the Danube old riverbed
and on the greater pat of the upper, middle and also lower pat of Szigetkdz the
grourdwater levels are similar as in 1993. Alongthe Mosoni Danube, approximately from
the village of Kimle up to the mouth, the groundwater levels are even dlightly higher.
Completion of the water supdy system in the lower pat of the Hungarian floodplain
resulted in elimination of the decrease of grourdwater levelsin a pat of the Asvanyi and in
the entire Bagoméri river arm system. Compared to the period before completion of the
water suppy system, when the decrease of groundwater level exceeded -0.7 m in thewhole
area of the Asvényi river arm system, nowadays it gradudly fades away and dmos hadf of
this area show no change in comparison with the year 1993. The groundwater level decline
along the Danube old riverbed in the close vicinity of the reservoir reaches up to -1.25m,
from Dungiliti towards the lower pat of Szigetkdz, decreases to -0.25m and in the
Asvényi river arm system gradudly disappesrs. In the central and large pat of the lower
Zitny ogrov the grourdwater level remained unchanged. The slight decline in the area of
the mouth of the Little Danube into the river Vah, or the dight increase in a pat of the
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lower Zitny ogtrov is related to the local condtionsinfluenced by surface water levels in
therivers and channd system.

The groundwater flow direction in the upper pat of the Danube up to Dun&iliti
shows water suppy from theriver and the reservoir into the adjacent area (Fig. 3-6). Along
the Danube old riverbed from Dun&iliti to Gabcikovo, the groundwater flow direction in
the floodblain indicates the drainage of the grourndwater. However, in the inland area on
both sides of the Danube and in the lower pat of Zitny osrov the groundwater flow
direction documents therefilling of groundwater from theriver.

3.2. Conclusions

Based on the evaluaion of groundwater regime it can be stated tha the water supdy
into theright-side river branch system and into the Mosoni Danube plays an important role
in influenang groundwater levels over the Szigetkdz region. The measures implemented
under the intergovernmental Agreement, as well as the measures made in the right-side
inundation, caused a significant rise in groundwater levels in the upper, middle, and after
completion the modifications of the water supdy system aso in the lower Szigetk6z. The
mog significant increase in groundwater levels can be seen in the middle and lower part of
floodplain area, for both, low and average flow rate condtions in the Danube. The
grourdwater level increase in the upper pat of the Szigetk6z region and arourd the
reservoir is reduced dueto the decrease of pemeability of the reservoir botom. Adverse
effect on groundwater levels aso have changes in sediment trangport regime of the
Danube, due to measures taken on the Audrian section of the Danube jus updream of
Bratislava in recent years. Observation results in recent years show tha the decline of
grourdwater levels almog stopped and the area with groundwater level decrease does not
change significantly. Compared to previousyears, the mog significant change, in relation
to the grourdwater level, is the completion of the water suppy system in the lower pat of
the Hungarian inundaion area. Since completion the water supgy system, in the case of
low and average flow rate condtions a significant increase in ground water levels can be
seen in the Asvanyi river arm system, which had previoudy been characterized by
decrease. Increase or restoration of groundwater levelsto thelevel of 199 isdso visiblein
the Bagoméri river arm system, and to a consderable extent this influence is al so reflected
on the Slova territory in the Istragov area. The decrease in groundwater levels on the
Slovak territory remained aong the tail-race cand and bdow its confluence with the
Danube old riverbed. The grourdwater level is adversely affected by the eroson of the
riverbed in this area. The completion of the water supdy system in the lower part of the
inundation has been manifested aso in the case of high flow rates on the Danube. Before
its completion the grourdwater level decline over the whole area of Asvanyi river arm
system exceeded -0.7m, at present approximately hadf of this area show no change in
compaison with 199. The grourdwater level decline around the reservoir is caused by
decreased permeability of the reservoir bottom. In 2016, the area where grourdwater levels
declined compared to 199, has expanded to the entire upper part of Zitny ostrov, because
in the compared peiod of the assessed year there was a significantly lower inflow of
grourdwater from the peripheaal parts of the territory. The size of the decrease has not
changed. The groundwater level declinealongthe Danube old riverbed is dueto a different
flow rate discharged into the Danube in the compared dates. This is aso the reason, why
the groundwater level decline in 2016 also appears in the inland area behind the flood
protective dikes.
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Monitoring results in 2016 show tha appropriate technical interventionsin the river
branch system and the application of effective water supdy can significantly affect
grourdwater levels in the floodblain area. The results, on the other side, point to the fact
tha thewater supgy in thelower part of theinundaion area on the Slovék territory shoud
be resolved, paticularly in the case of low and average flow rate condtions The postive
impact of water supdy can befurther efficiently supported by measures implemented in the
Danukbke old riverbed (increase of water level by bottom weirs), which would ensure the
increase of grourdwater levels in the strip aong the Danube old riverbed on both sides.
Such measures may improve the oveal situdion in the whole inundaion area on the
Hungarian and Sovak territory.
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PART 4

Groundwater Quality

The groundwater qudity on the Slovak and Hungarian territory is assessed separately.
The list of objects induded in the joint monitoring is given in Table 4-1 and Table 4-2,
and thdr postion is shown in Fig. 41. For the assessment in the Joint Report
representative objects for groundwater qudity observation were selected on both sides.
A ddailed evauaion of grourdwater qudity for each object induded in the joint
monitoring was dore in the Slovek and Hungarian Nationd Annual Reports on
environmental monitoring in 2016. Monitoring data for the year 2016 in table format and
the longterm graphical development of observed qudity parameters for the period 1992-
2016 form a pat of the Nationd Reports. The daa from monitored objects are interpreted
in relation to limits for groundwater qudity assessment agreed in the frame of
intergovernmental Agreement from 19%. Thelimits 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 suppy sources). Ther list is given in Table 4-1. For
the pumposes of the Slovak-Hungarian monitoring daa from the Western Slovakia Water
Company (ZsVS), the Bratisava Water Company (BVS), Slovak Hydrometeorological
Ingitute (SHMU) and Ground Water Consaulting Ltd. (GWC) were used. Theassessment in
the Joint Repott is focused mainly on groundwater qudity in water suppy sources, which
are more representative because of thar continuaus 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 Dobrohos
7 Slovakia 234 Rohovce
8 Slovakia 262 Sap
9 Slovakia 265 Krucovec
10 Slovakia 3 Kalinkovo, left side of the reservoir
11 Slovakia 102 water supply source Rusovce
12 Slovakia 2559 water supply source Cunovo
13 Slovakia 119 water supply source Kalinkovo
14 Slovakia 105 water supply source Samorin
15 Slovakia 467 water supply source Vojka
16 Slovakia 485 water supply source Bodiky
17 Slovakia 353 water supply source Gab¢ikovo
18 Slovakia 907 water supply source Bratislava— Petrzalka
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From among the water suppy 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
thelatter two are located between the Danube old riverbed and the derivation channd. The
grourdwater qudity in the water supdy sources is stable in longterm. The water supdy
source Bratisava - Pecnianky les (No. 907) is influenced by the water qudity in the
Danuke. Unlike the other water supdy sources, mos paameters here flucuate and show
seasondity. The groundwater qudity onthewater supdy sources a Rusovee (No. 102) and
Cunovo (No. 2559 has improved since damming the Danube. The qudity on the water
supdy sources at Kalinkovo (No. 119) and Samorin (No. 105) is influenced by the
infiltration of surface water from the Danube and from the reservoir. The groundwater
qudity in the water supdy source at Gabé¢ikovo (No. H3) differs due to prevailing
direction of grourdwater flow, coming from theinland area. In the water supdy sources at
Vojka (No. 467) and Bodiky (No. 485) the grourdwater qudity is significantly influenced
by local condtions

Right side of the Danube

Thewater supgdy sources a 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 conductivity values on both water sources
fluctuae within a narow range. More significant differences in 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
Rusovce achieves the highest vaues within monitored water sources. Since 1998, hydrogen
carboretes at this object range up to 300mg.|™. In thelast three years, however, oneor two
higher concentrations occurred, with a maximum of 3484 mg.I™" in 2015. In the assessed
year, such conaentration was recorded in November (3283 mg.I™"). Also in the case of
chlorides, similarly as in 2015, one conaentration (29.8mg.I™) abowe the level of values
measured in the period 1998 to 2014 occurred. The content of sulphaes, after the
temporary increase in 2015, dropped to values measured in previous years of monitoring
(1998-2014), and similar to ther contents on the water source at Cunovo. Concentrations
of ammonium ions and phasphaes are low in longterm and mogly range bdow ther
detection limits. Low are aso the contents of manganese and iron, which satisfy the agreed
limit values in longrun. The dissolved oxygen content in the assessed year dightly
increased, it ranged from 2.85to0 5.45mg.|™. From the observed parameters, only the water
temperature slightly exceeded the agreed limit, in two cases on the water source at Rusovee
(twice 12.1°C). The contents of the other observed parameters in the assessed year
satisfied the agreed limits. For opeationd reasonsthe water source No. 2559 at Cunovo
ceased to beused duing the assessed year.

Waterworks a Bratislava No. —907

With regard to the location of the water supgy source Pecnianky les, near the
Danube, the groundwater qudity in the object No. D07 is significantly influenced by
changes and fluctuaion of chemical comporents in the Danube water. The values of the
individud parameters, paticularly cations anions water temperature, dissolved oxygen
content and nitrates concentrations consgderably fluctuate over the year. The groundwater
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qudity in this water source in the assessed year has not changed and there were not
recorded any high concentrations of obsrved paameters. In compaison with the other
water suppy sources, higher values of dissolved oxygen (up to 10.7mg.I?, in 2016 it
varied from 4.8to 6.7 mg.I™), nitrates (up to 21.7mg.I™, in 2016 they varied from <5.0to
10.2mg.I") and CODw» (up to 2.0mg.I™, in 2016 values varied from 0.5 to 0.9mg.I™)
continue to be chaacteristic for this water supgy source. The content of iron and
manganese was low, all values in the evaluaed year were beow 0.007 mg.I™}, which is the
limit of deerminaion for both parameters. The contents of ammonium ions and
phasphates also continues to be bdow the detection limits (0.03mg.I™ and 0.10mg.I™). In
the year 2016 no exceedances of the agreed limits according to the Table 4-3 have been
identified onthis object.

Left side of the Danube

Water supdy sources a Kalinkovo No. —116and & Samorin —No. 105

The groundwater qudity in water supdy sources situated on the left side of the
Danube was not affected by damming to such extent as the qudity in water suppgy sources
on the right side The groundwater chemistry in the water supdy sources at Kalinkovo
(No. 119) and at Samorin (No. 105) is similar from the start of monitoring and the course
and changes of majority of grourdwater qudity paameters are also amilar.

Slightly higher values occur in the water suppy source at Kalinkovo (No. 119)in the
case of potassium, manganese and anmmonium ions The content of ammonium ionsis the
second highest from among the monitored water supdy sources (higher is only on the
object No. 485 at Bodiky). In the evaluaed year, the concentrations of ammonium ions
varied from 0.01mg.I* to 0.12mg.I", but they are low compared to the agreed limit
(0.5mg.I™). The second highest are also the contents of manganese, which in the last three
years exceeded the limit value (0.05mg.I") at each determinaion. Previoudy, higher
concentrations (above the limit value) occurred only occasiondly. In the assessed year, the
contents of manganese ranged from 0.076 © 0085mg.|™.

In contrast to the object No. 119 at Kalinkovo, the contents of ammonium ions and
manganese in the water suppy source at Samorin (object No. 105) are low and mostly
fluctuae bdow the deection limits. In the assessed year, one manganese concentration
occurred a thelimit value (0.05mg.1™), but it was not confirmed by further samples.

The content of dissolved oxygen was similar in comparison with 2015, at Samorin it
ranged from 3.9 to 525 n.I"™ and & Kalinkovo from 2.88 to 53 mg.I™. Over the past five
years, the contents of hydrogen carborates and magnesium has been more volatile than in
the previousmonitoring period, with adight upward trend. Concentrationsof chlorides and
sulphaes are fairly bdanced since 2004, and on both objects chlorides fluctuates up to
20 mg.I™ and sulphaes oillate around 30 ng.I™. The agreed limit values for groundwater
qudity assessment in 2016 has been exceeded by the manganese contents on the water
suppdy source at Kalinkovo and in one case by the water temperature in the object at
Samorin.

Waterworks at Gabéikovo —No. 103 and 3

The grourdwater qudity in the water supdy source Gabcikovo differs from the
grourdwater qudity in water supgdy sources at Kalinkovo and Samorin because of the
different groundwater flow direction. The values of several qudity indicators are relatively
bdanced in this object: the water temperature, the content of calcium, sodium, chlorides,
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sulphaes and also the condudtivity values fluctuaes only in anarow ranges. Relatively
baanced are also the nitrates concentrations which in longterm oscillate arourd 4 mg.I™
(in 2016 they ranged from 3.0 to 4.1 mg.I™"). The dissolved oxygen content is one of the
lowest, in the assessed year it ranged from 0.34 to 0.61mg.I". The concentrations of
sodium (about 5 mg.I™"), potassium (about 1 mg.I™) and chlorides (about 10 mg.I™) belong
to the lowest from among al other monitored objects. The sodium and potassium
concentrationsreach only haf of the values recorded in water suppy sources at Samorin or
Kalinkovo. Contents of ammonium ions phasphaes, iron and manganese are low in long
term, and mogly o<cillate at the level of deection limits of the andytical methods used.
The organic pollution, expressed by CODyy, is bdow the detection limit (0.5mg.I™) since
202. By compaing the measured contents of observed parameters in the year 2016 with
the agreed limit vaues for groundwater qudity assessment (T able 4-3), it can begated tha
on the object No. 363 & Gabcikovo noexceedances occurred.

Water supdy sources a Vojka— No. 467 and Bodiky — No. 435

The water suppy sources at Vojka and Bodiky are situaed in the area between the
Danube old riverbed and the derivation cand. The grourdwater qudity in these objects can
beinfluenced bylocal condtions

The grourdwater in the water supdy source at Vojka (No. 467) has a satisfactory
qudity for drinking pumposes. The water temperature sometimes exceedsthe limit value of
12 °C, in 2016 it was in onecase with avalueof 12.3°C. In the period of years 2007-2016
improvement in redox condtions occurred here, and in the last three years the dissolved
oxygen contents fluctuate arourd 1.6 mg.I™ (in the year 2016 from 1.3mg.I™ to 1.8 mg.|™).
Coneaentrations of ammonium ions phasphaes, vaues of CODy,, and the contents of
manganese and iron are low in longterm at Vojka and are often bdow the detection limits.
In the assessed year only in the case of phosphaes one concentration (0.0%4 mg.™)
occurred, which was higher than the detection limit (0.03mg.I™). The content of nitrates
was similar to that in 2015 (it ranged from 3.0to 3.2mg.I™"). Thetime series of cationsand
anionsare bdanced and fluctuate at narrow ranges. In the year 2016, on the water supdy
source at Vojka (No. 467) exceeding of agreed limits for groundwater qudity assessment
did na occurred.

The water qudity in the water supdy source at Bodiky (No. 485) differsin a nunber
of parameters. From among the monitored water supdy sources, for this object are
chaacteristic the lowest contents of dissolved oxygen, nitrates and sulphaes, and
conversely the highest values of water temperature, ammonium ions and especially
manganese. The conaentrations of manganese exceed the agreed limit value at each
determinaion in longterm, in the assessed year they varied from 0.62to 1.00mg.I™. Also
the water tempeature was above the limit value and ranged from 13.3 to 13.8°C.
Congentrations of ammonium ions varied in the range from 0.25to 0.45 mg.I", so they
were lower than the limit value for this parameter (0.5mg.I"). The dissolved oxygen
content was dlightly higher than in 2015 and fluctuaed in the interval from 0.28 to
0.55mg.I™%, while in the previousyear in ranged from 0.09to 0.17mg.I™. Both, the organic
pollution and nitrates were be ow the detection limit, so they were lower than 0.5mg.|™ for
CODyn and 0.5mg.l™? for NOs. From among the monitored groundwater qudity
paameters on the water suppy source at Bodiky (No. 485), the agreed limits were not met
in the case of manganese and water temperature at each determinaion. Other exceedances
have notoccurred in the assessed year.
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4.2.Conclusions regarding the Sovak territory

The chemical compostion of grourdwater in water supdy sources indicates stable
condtions for development of groundwater qudity. The water supdy source Pecniansky
les is significantly affected by changes and fluctuaionsin the chemical compostion of the
surface water in the Danube, dueto thefact tha this object is located in close proximity to
the river. Mog parameters are volatile and show seasondity. The CODy,, values, the
contents of dissolved oxygen and nitrates on this object achieve the highest values from
among the monitored water supgy sources, but do not exceed the agreed limits. The water
temperature, cations and anions fluctuate at wider ranges and occasiondly occur higher
values than on other water supdy objects. The concentrations of observed groundwater
qgudity parameters on other water supfy sources mogly fluctuae in narow and similar to
each othe ranges. The exception is the Gabcikovo water suppy source, where the contents
of sodium, potassium and chlorides achieve approximately hdf of the values than on other
water suppdy sources. The difference in the groundwater chemistry on the water supgy
source at Gab¢ikovo is related to the grourdwater suppy from the inland area of the Zitny
odrov region, in contrast to other water suppdy sources, which are supgied by infiltration
of water from the Danube and from the reservoir.

The qudity of groundwater in the monitored water suppy sources mogsly satisfies the
agreed limits for drinking water (Table 4-3). Exceedances of limits occur only on some
objects in the case of water temperature, manganese and in some years aso in the case of
iron. In theyear 2016, thelimit valuefor water temperature was exceeded orce a the water
supdy source at Samorin and at Vojka, twice at the water suppy source at Rusovee and
three tomes at Bodiky. The manganese content exceeded the limit value on the water
suppy source at Bodiky in each deerminaion, similarly to the othe years of monitoring.
On thewater suppy source at Kalinkovo exceedances dso oacurred in each dderminaion ,
similarly to 2014 and 2015, bu they does notreach such high vdues as a Bodiky.

Based on longterm measurements it can be stated tha the organic pollution,
expressed by CODy,,, decreased during the observed period (to values up to 1 mg.I™) and
on water suppy sources at Gab¢ikovo, Vojka and Bodiky majority of values are bdow the
detection limit of the applied andytica method For these three water sources low
coneentrations of dissolved oxygen are characteristic in longterm (around 0.5mg.I™).
A dight improvement was recorded between 2007 and -2016 on the object No. 467 at
Vojka, where the dissolved oxygen content has risen and currently fluctuaes arourd
1.6mg.I™". On the other water suppy objects it reaches values between 2 and 8 mg.I™.
From amongthe nutrients, the phosphaes and ammonium ionsoccur in low concentrations
at oberved objects in longterm and currently they are mostly bd ow the detection limits of
applied andytica methods. Only in Bodiky and Kalinkovo the ammonium ions fluctuae
abowve the deection limit, but do not exceed the limit value agreed for this grourdwater
qudity parameter. The highest contents of nitrates (up to 21.7 mg.I™), with strong seasond
variation, are registered on the water suppy source Pecniansky les, dueto its location close
to the Danube. On other objects, the nitrates content recently varies at low level, from 3 to
9 mg.I"* or less (at Rusovee and Bodiky). The inomganic and organic micro-pollution
obsrved in the evaluaed year on the water suppy source at Gabcikovo was low. Except
the above mentional parameters (manganese and water temperature) other exceedances on
monitored water supdy sources in 2016 were not registered.
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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 supdy sources. Exceedances
occur in the case of ammonium iong manganese, iron and water temperature. Inorganic
and organic micro-pollution is monitored at selected observation objects (No. 838, 872
329, 170 234, 262 and 265). In 2016, all concentrations of organic and inorganic micro-
pollutants were bdow the limit values for grounrdwater qudity evaluation (Table 4-3). The
arsenic, cadmium and copper contents in the assessed year did not reached the level of
detection limit. However, the measured conaentrationsof zinc, lead, chromium, nickel and
mercury in ome observation dojects indicates dight pollution.

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 supdy sources). While the observation wells have the screenslocated in the
upper pat of the gravel sediments, the water supdy wells draw water from deeper
horizons Thelist 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, onobsrvation dojects it was twice a year.

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
bed ow.

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 Asvanyréaro
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
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Obsrvation well No. 9827, gte: Dunékiliti

Based on longterm daa, in the object No. 827 a seasond, peiodica fluctuaion of
some water qudity paameters is clearly observable. Periodicity primarily appears in the
changes of water temperature, pH and concentrationsof nitrates. The groundwater has low
sat content, like the Danube water. The water temperature from time to time exceeds the
limit value of 12 °C (no such case occurred in the assessed year). Pollution by organic
matter, expressed by CODyy, is rather badanced over the last six years and the measured
values meet the agreed limits in longterm. The content of nitrates and ammonium ionsis
low, pemanently bdow the limit vaue Concntrations of ammonium ions show
significant fluctuaion since 2010. Similarly to the previousyear, the content of phasphaes
in Octoba (0.58mg.I"") dlightly exceeded the limit value (0.5mg.l™). Manganese
coneentrationsslightly decreased and remained b ow the agreed limit (0.05mg.I™). On the
contrary, the content of iron increased in comparison with the previous year and in the
spring (0.91mg.I"") and dso in the autumn (2.20mg.I™") exceeded the limit value of
0.20mg.I"t. Concentrations of manganese, phosphaes and iron in the last years show
seasond fluctuaion. Besides the phasphaes and iron, other observed parameters occurred
in quantities bdow therelevant limit vaues for groundwater qudity evaluation.

Observation well No. HA13 dte: S&fenydsziget

Thewater temperature in this object is relatively bdanced, because it is only to asmall
extent affected by meteorological condtions Condudivity valuesin 2016 were similar as
in the previous year. The content of nitrates in the assessed year achieved even higher
vaues (1250 mg.I” and 85.2mg.I"), than in 2015 (78,6mg.I* and 76,6mg.I") and
significantly exceeded the limit value (50 mg.I™). In longterm, the calcium content quite
often varies above 100mg.I™, what is the limit value for this parameter. In the assessed
year both conaentrations (136 mg.I™* and 130 mg.I™") were higher than the given limit, like
in the year 2015. Concentrations of ammonium and phosphae ionsand the contamination
by organic matter are low in longterm. This object is characteristic by high manganese
coneentrations tha congstently exceed the limit value of 0.05mg.I™. In the case of iron
occasiondly occurs higher concentration, which exceeds the limit value In the past two
years such a concentration did not occurred. Based on the data from 2016 it can be stated
tha from among the observed groundwater qudity paameters the nitrates and manganese
more significantly exceeded the agreed limit values, modeate exceedances were
doaumented in the case of water temperature, calcium and megnesium.

Obsrvation well No. A30, gte: Kishodak

The groundwater in this object has a modeate salt content. Thewater temperature and
the pH vaues show a dlight seasond fluctuaion. The water temperature since 2001 often
exceeds the limit value (12 °C), in the assessed it was in autumn with a vaue of 13.4°C.
Since 20@2, the electric condudtivity is relatively bdanced. The organic matter content also
shows seasond fluctuaion and, except onevalue of 3.3mg.I™* from 2015, in longterm is
bdow the limit value for this water qudity parameter (3 mg.I"). Low concentrations are
characteristic for phasphaes and nitrates in longterm. The ammonium ions content in
longrterm does not achieves the limit value (0.5mg.I™). Iron and menganese concentrations
are predomnantly high in this object and significantly exceed the limit values. In the case
of iron, alow concentration occurs occasiondly, and low conaentrationsin the past three
years have been observed also in the case of manganese, during the sampling in the spring
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(bdow the limit value of 0.05mg.|™), while the concentration in the autumn were again
high (in 2016 1.03mg.I"). In the evaluaed year exceedances of limit values were
registered in the case of iron and ance in the case of water temperature and manganese.

Observation well No. 56, ste: Asvanyraré

The grourdwater has modeate mineralization and stable water temperature with dight
seasond fluctuaion. The conductivity values were fairly bdanced, but in the previousyear
in autumn declined more significantly and remained lower aso in the assessed year. From
the long-term of view, the content of ammonium ionsis high, but even after significant
decrease in concentrationsin 2015 and 2016, the values remain higher than thelimit value
for this parameter (0.5mg.|™). The high anmonium ion content in the water in this object
is congdered to be background pollution from agricultural activities. FFrom amongthe 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. The manganese, after a temporary decrease in the previous year,
increased again to 0.35mg.I™" and 0.40mg.I™, and significantly exceeded the limit value
(0.05mg.I™"). From the observed water qudity daa in 2016 results tha ammonium ions
iron and manganese exceeded the agreed limit values. Conaentrations of other observed
paameters varied bdow the respective limit vaues.

4.4.Conclusions regarding the Hungarian territory

The abowve results show tha the grourdwater in the shdlow horizons of gravel
sediments is enriched with iron and manganese. This also applies to other observation
wells tha were evaluated in the Nationd Report. Iron and manganese concentrations in
mog observation wells pamanently exceed the limit vaues.

Increased contents of nutrients and organic pollution are mosly assodated with local
pollution, which is of agricultural origin, or in some cases come from wastewater pords In
general it can be stated tha ther content in observation objects has not changed
significantly in comparison with the previous year. High contents exceeding the limit
values are recorded only on some objects. For example, the water qudity in object
No. B68 at Raka continues to be affected by local pollution. High ammonium ion
contents occur here in longterm, which exceed the limit vaue by tenfold (in some years up
to hurdredfold). Phophaes vary above the limit value and only the content of nitrates in
the years 2007-2016 decreased and oscillates around the agreed limit, with occasiond
slight exceeding of this value (once in 2013, 2014 and 2016). The contents of ammonium
ionsoccur above the limit value in longterm aso on the object No. %475 at Gyérzamoly
and also on the above evaluaed object No. %456 at Asvanyréré. On both objects, thereis a
noticeable decrease in the concentrations of ammonium ions in the past two years.
Obsolete anima breedings gradudly beng disposd of, wha is reflected in the
grourdwater qudity improvement, e.g. on the object No. %458 at Asvanyraré, where no
signs of fresh pollution were deected. The content of nitrates and ammonium ions
decreased, but the content of phosphaes continues to be six or seven times higher than the
limit value The change in the concentration of nitrates in the object No. H418 at
Mosonmegyarova points to the impact of backgrourd pollution. From thelongterm point
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of view, the measured values fluctuae around the limit value A high inaease in
conaentrations of nitrates was in the past two years measured on the object No. %413 at
Sérfenyésziget (up © 125 mg.1™).

The organic pollution, expressed by CODy,, mogly meets thelimit value During the
monitoring, from time-to-time occurred values exceeding the limit value in some objects.
In the last two years it was twice on object No. 475 at Gyérzamoly and once on object
No. ¥57 at Asvanyréaré and No. %30 at Kisbodak. Only a slight increase of organic
pollution was recorded on the object No. 9430 (3.3mgl ™), while arelatively high values of
6.2mgl™ and 7.0mgl™ on the object No. %475 and 7.2mgl™ on the object No. H57
already exceeded the highest limit value for this paameter (5.0mgl™” - Table 4-3). On
objects close to pollution sources located in the direction of grourdwater flow (objects at
Rajka and Asvanyrérd) the changes in grourdwater qudity related to livestodk farming can
bewell and £nstively observed.

Inorganic and organic micro-pollution is monitored at selected objects (No. 9GB79
9413, 9536, 94% and 9480). In the year 2016, organic micro-pollution was fourd in
concentrations bdow the limit values for groundwater qudity evauaion (Table 4-3),
except one concentration of atrazine (0.018 pug.I™) on the object No. 9B79, however, which
was lower than then highest limit value (0.1ug.l™). From among the inorganic micro-
pollutants the concentrations of arsenic, copper, nickel and zinc on some objects indicate
slight pollution. Concentrations of lead, mercury, chromium and cadmium in the assessed
year did na reached thelimit of detection.

The groundwater qudity in degpe horizons of gravel sediments in the Szigetkdz is
monitored by production wells in water supdy sources. The wells in the region at Gyér
have higher content of ammonium ions organic matter, manganese and iron in comparison
with the other monitored wells. Manganese and iron concentrationsexceed thelimit values
or approach them. Concentrations are lower in wells where the water is pumped from
greater depth. The water extracted in water supgdy sources Dunéiliti |, Feketeerdé T-11 and
Darndzdi | is of satisfactory qudity and the grourdwater qudity is characteristic by high
stability. In genera, 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

Even in 2017 the soil moisture monitoring on the Slovek side was carried out withou
changes. Soil moisture content is measured on 20 monitoring areas (12 forest monitoring
areas, 5 biological monitoring areas and 3 agricultural areas) by aneutron probe to the
prescribed depth or to the depth of the groundwater level. The measurements are paformed
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 side is not
carried out since 2013. By 2013, it was implemented on 14 monitoring areas (6 forest
monitoring areas and 8 agricultural areas). The soil moisture was measured with a capacity
probe up to a maximum depth of 3 m. Since no daa are available for the current year,
evaluaion was not peformed. The list of monitoring areas is given in Table 5-1 and 5-2
and thar dtudion is shown in Fg. 5-1.

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 charts with soil moisture time
distribution for the entire monitoring period and for the entire measured depth. Monitoring
data are comprehensvely processed in the Nationd Annual Reports on environmental
monitoring and the graphical presentation d each monitoring Site is given in Annexes.

Table5-1: List of monitoring stationson the Slovak side

Country | Station No. | L ocality and position
1 Slovakia 2703 Dobroho&’, inundation area
2 Slovakia 2704 Bodiky, inundation area
3 Slovakia 2705 Bodiky, inundation area
4 Slovakia 2706 Gab¢ikovo, inundation area
5 Slovakia 2707 KTugovec, inundation area
6 Slovakia 2716 Rohovce, agricultural area
7 | Slovakia 2717 Horny Bar - Surany, agricultural area
8 Slovakia 2718 Horny Bar, agricultural area
9 Slovakia 2755 Sap, inundation area
10 | Slovakia 2756 Gabcikovo, inundation area
11 | Sovakia 2757 Baka, inundation area
12 | Sovakia 2758 Trstena na Ostrove, inundation area
13 | Slovakia 2759 Horny Bar - Bodiky, inundation area
14 | Slovakia 2760 Horny Bar - Sulany, inundation area
15 | Slovakia 2761 Horny Bar - Bodiky, inundation area
16 | Slovakia 2762 Vojka nad Dunajom, inundation area
17 | Slovakia 2763 Vojka nad Dunajom, inundation area
18 | Slovakia 2764 Dobroho&’, inundation area
19 | Sovakia 3804 Medved’ov, inundation area
20 | Slovakia 3805 KTugovec, inundation area
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Table5-2: List of monitoring stationson the Hungarian side
(since 2013 na observed)

Country | Station No. |L ocation
1 Hungary TO2 Halaszi H15 — agricultural area
2 Hungary TO3 Dunakiliti 16 — agricultural area
3 Hungary T04 Dunaremete — agricultural area
4 Hungary TO6 Rajka 0 — agricultural area
5 Hungary T09 Puski P14 — agricultural area
6 Hungary T10 Asvanyraro A19 — agricultural area
7 Hungary T11 Puski P5 — agricultural area
8 Hungary T12 Lip6t L18 —agricultural area
9 Hungary T15 Hédervar 11B —forest stand
10 | Hungary T16 Dunasziget 22B — forest stand, inundation area
11 | Hungary T17 Dunasziget 15D — forest stand, inundation area
12 | Hungary T18 Lip6t 4A —forest stand, inundation area
13 | Hungary T19 Asvanyréar6 27C —forest stand, inundation area
14 | Hungary T20 Dunakiliti 15E — forest stand, inundation area

5.3. Evaluation of resultson the Slovak side

Soil moisture onthe Slovek sideis observed at sites located in theinundaion area and
in the flood-protected agricultural area (Fig. 5-1).

Monitoring stes located in theagricultural area (No. 2716, 2717,2718)

Monitoring sites tha are located in the agricultural area are situaed behind the
derivation cand on the regularly farmed agricultural land. The soil moisture content on
these sites throughou the observation period runs similarly and withou major changes.
Since 2004, adight inarease in soil moisture content has been observed, while the postion
and flucuaion of groundwater level remained modly undanged. However, adight
decrease of groundwater levels is appaent from 2011, what was reflected in a decline of
soil moisture content, especialy in the depth interval 1-2 m bdow the surface. In the last
two years, the decline in soil moisture content more significantly appears aso in the depth
interval 0-1 m, what probably relates to the absence of larger and longer-lasting flood or
discharge waves, tha could causerise in groundwater levels even a a greater distance from
the Danube (Fig. 5-2, Fig. 5-3).

The grourdwater level fluctuaion in all three locdlities is fairly bdanced. On the
monitoring site No. 2716 the groundwater level usudly fluctuaes at a depth of 2.6 to
4.2m, in 2016 it was from abou 3.6 to 4.5m. At site No. 2717 the grourdwater level
fluctuaes at a depth of 2.0to 3.5m. However , in years withou the occurrence of more
significant discharge waves, as was the case in 2016, the grourdwater level ranged only
from 2.9to 3.5m (Fig. 5-3), which resulted in a more significant drying of the upper layers
of the soil profile and hence aso in flucuaion of the soil moisture content. The
grourdwater level at the site No. 2718 varies at adepth of 1.8 to 3.0m, but at the
beginning of 2014 it decreased to 3.3m, which was the lowest level since starting the
observation, and in 2016 it fluctuated from 2.7 to 3.2m. Thereason for a sgnificant drop
in groundwater levels, as seen in 2014, by the end of 2015 or in the second hdf of theyear
2016, was the longterm low flow rates on the Danube, which moved well bdow thelong
term average vaues.
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As in the previousyear, the fluctuaion in soil moisture content in 2016 at both depth
intervals were depended on climatic condtions The groundwater level, even durng
discharges waves on the Danube, did not influenced the soil moisture in the layers to
adepth of 2 m(Fig. 5-3).

The soil moisture values in the depth interval 0-1 m on the site No. 2716 modly vary
in the range beween 5 to 20 % in 2016 it was from 6 to 22 % Vaues on location
No. 2717 usudly flucuae between 20 and 30 % in 2016 they varied beween 17 and
32 % The soil moisture content at the site No. 2718 mosgly reaches values beween 23-
38 % in 2016 it was from 20to 36 %(Tab. 5-5). Asin the previousyear, the soil moisture
content at these sites started at relatively high level in the winter period. However, unlike
the previousyear, dueto precipitationsin Januay and especialy in Februay, which were
also supported by a higher discharge wave at the beginning of the month, the soil moisture
content increased significantly and achieved the highest values in 2016. However, aready
during March, when only minimal amourt of rainfall fell in the entire area and also the
flow rates in the Danube declined significantly, the soil moisture content began to decline
rapidly. The decrease in the soil moisture content practically continued continuaudy until
theend of autumn. Only in periodswith precipitationsabove the average in thefirst haf of
May and in July, the continuaus decline in soil moisture was interrupted by its dight
increase. The minimal values occurred mosly during Octobe. In the uppermog soil layer
the soil moisture content began to rise continuaudy in the second hdf of Octobe and
during November, when aove average precipitation anourt fell in thewhole area. Thelast
month in 2016, however, was extremely dry in terms of precipitation, which was
unfavourable for the creation of soil moisture reserves. The soil moisture content on most
monitoring areas at theend d the year was lower than & its beginning.

In the depth interval between 1 and 2 m, the soil moisture values are more bdanced.
On the monitoring site No. 2716 they usudly vary from 12 to 20 % in 2016 were in the
range from 12 to 18 % On the monitoring site No. 2717 they mosily reach 28to 37 % in
the year 2016 fluctuated from 21 to 27 % On the monitoring site No. 2718 they usudly
range from 16 to 30 % in the year 2016 ranged from 8 to 18 % (Tab. 5-5). Maximal soil
moisture values at all three locationsoccurred at the end of February or early March, asin
the highe soil layers. However, the decline since the beginning of the vegetation period
continued amog withou interruption until the end of the year. Only during the discharge
wave in July it slightly increase, butin the second hdf of theyear, dueto flow rates onthe
Danube prevailingly bdow the average, the soil moisture content continued to decline and
theminimal vaues were recorded in November and December.

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 6.23 21.64 11.A9 16.31
2717 16.80 31.6 21.31 26.38
2718 20.86 35.@ 8.2 18.8

Monitoring site
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Monitoring stes located in theinundation area (No. 2Z703-2707, 271552764, 3304, 3805)

The soil moisture in the inundaion area, in addition to the grourndwater level and
precipitations is highly dependent on naura or artificia floods. Since no flood or
significant discharge waves occurred in the last three years, this has been reflected in
asgnificant decline in moisture content in the soil, especially at sites tha were previoudy
influenced by grourd water level. In 2016, the creation of soil moisture reserves was
affected mainly by rainfall in the first two months of the year and arelatively large
discharge wave at the beginning of February. Thanksto this, relatively good condtionsfor
the start of vegetation were created bedore the growing peiod. In some locations especially
in the upper pat of the inundaion, the highest soil moisture content occurred in February.
Since March, the soil moisture content began to decline and at locationsin the upper and
middle pat of inundaion it declined almog continucudy untl the end of autumn, in
desgper layers until the end of the year. On locations near the Danube, the increase of
discharge into the Danuke old riverbed during the artificial floodng in the right-side river
branch system at the tum of April and May, was reflected. An interruption of the soil
moisture content decline occurred during the July dischage wave, when the increased
grourdwater level moisturized the soil layers, especially in the depth interval of 1-2 m, but
heavy rainfall contributed to the increase of soil moisture content also in the upper layers.
of the soil. On the monitoring sites in the lower part of theinundation in the Istragov area
and bdow the confluence of the tail-race channd and the Danube old riverbed (No. 2706,
2707, 279, 27%6, 3804 and 38(b), the series of June discharge waves and the July
discharge wave were reflected in significant increase of soil moisture, some locationsand
lower situaed sites were also flooded for a short time in July. In the depth interval of 1-
2 m, the soil moisture content was influenced aso on monitoring sites upgream of the
estuary of theriver branch system into the Danube old riverbed (No. 2756, 2757 and 2758).
The development of the soil moisture content at the end of the year was different in both
depth ranges. While in the depth interval of 0-1 m the soil moisture content increased due
to relatively rich precipitations especialy in the second hdf of Octobe, the soil moisture
in the depth range of 1-2 m did not changed significantly until the end of the year. At sites
in the upper pat of the inundation the lowest values of soil moisture content occurred at
the end of September and during October. The precipitationsin the second hdf of Octobe
and in November in the uppermog layers of soil were reflected in rise of moisture, butthe
soil moisture content at the end of the year was lower than at its beginning. In the lower
pat of theinundation, the soil moisture content in the depth interval of 1-2 mwas very low
at the beginning of the year, which was related to low flow rates and precipitations bdow
the average at the end of year 2015, and the lowest values were recorded. Maximal values
on these locations occurred in June and July and were related with passing of discharge
waves. With the decrease of flow rates in the Danube at the end of the year, the soll
moisture content also decreased, only after the precipitationsin the second hdf of Octobe
and in November the moisture in the uppermog pat of the soil profile increased slightly
again. In general, the soil moisture content at the end of the year was slightly higher in this
areathan a its beginning.

Thethickness of soil profile in the upper pat of theinundaion aeais low (monitoring
sites No. 2703 2764, 2763, 27& and 2761), similarly as on the Hungarian side The
grourdwater level at these locations fluctuaes only in the gravel layer. In 2016 the
grourdwater level onareaNo. Z703fluctuaed from 3.2to 51 m. On aeas No. 2764, 2763,
27& and 2761 the grourdwater level ranged from 2.2 to 4.8m. Layers to 1 m depth are
amog exclusvely dependent on climatic condtions Only high flood waves can influence
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the soil moisture content by increasing the groundwater level. Layers bdow 1 m depth are
also mogly dependent on climatic condtions but the bottom part of this depth range may
be dightly influenced by discharge waves. Maximal average soil moisture contents in both
depth intervals occurred at the beginning of the year, at the end of February and in degper
layers during March. Minimal average soil moisture contents in the depth interval 0-1 m
occurred in Septembe and October, while in the depth interval 1-2 m they were recorded
during November and December.

The thickness of the soil profile in the middle part of theinundaion area is higher. In
general, the groundwater regime in this area is influenced by water supgy to the river
branch system introduced in May 1998. Moreover, natural floods or discharge waves have
significant impact on groundwater level. The groundwater level in 2016 fluctuaed slightly
above or arourd the bounday between the soil profile and gravel layers - monitoring sites
No. 2704, 2706, 2757, 2738, 273 (Fig. 5-5) and in the first hdf of the vegetation period
patialy supdied the soils with water. During the year the groundwater level on area
No. 2704 fluctuaed from 2 to 4 m. On areas No. 2757, 2758, 279 and 2760 it mogly
ranged from 1.7-3.6m (Fig. 5-4a, Fig.5-5). Maxima values of average soil moisture
content in the layer down to 1 m depth occurred at the end of February, while in the depth
from 1 to 2 m, which was influenced aso by the increased discharge into the Danube old
riverbed during artificial floodngin theright-sideriver branch system, the maximal values
occurred at the beginning of May. Minimal vaues in the layer to adeoth of 1 m. were
registered already at the end of September, in the layer bdow 1 m depth it was at the
beginning of the year (Fig. 5-4b). Different situaion is on the area No. 2705, where the
grourdwater level fluctuates near the surface. Minimal soil moisture value in the depth to
1 m bdow the surface occurred at the beginning of October, in the depth from 1 to 2 miit
was at the end of March, however the differences beween the individud values are very
small. Maximal valuein the uppermod layer occurred at the beginning of the year, in dept
bdow 1 mit was in September.

In thelower part of theinundaion area, downgream of confluence of theriver 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 2016 fluctuaed in the depth between 0.8
and 4.5m, but dunng discharge waves in Februay and July the area updream the
confluence of the Danube old riverbed and the tail-race channd was flooded for a short
time. Similarly, in the same time, depressionsin the lower pat of the floodplain were
flooded by the increasing ground water. Like in the last year, the soil moisture during the
second hdf of the year, dueto low flow rates in the Danube, was dependent only on
precipitations Similarly as on other locations the precipitations a the beginning of the
year and the discharge waves in Februay have created favourable condtionsfor the sart of
vegetation before the growing season. From March to May the soil moisture content
decreased relatively rapidly, dueto the lack of precipitationsand dueto thelow flow rates
in the Danube. Theremarkable replenishment of soil moisture occurred during the series of
discharge waves in June and especialy during the July discharge wave, when part of this
area was flooded. In the second hdf of the year, the soil moisture values continuoudy
decreased and during Octobe reached the lowest values. Precipitationsin the second hdf
of Octobea and in November contributed to the re-creation of reserves, but the dlight
increase in the soil moisture content occurred mainly in the upper part of the soil profile. In
the lower pat of the soil profile the soil moisture content remained relatively low, as the
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flow rates in the Danube remained bdow the longterm average values,. Maximal values
occurred in February and duly (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 thetailrace cand and the Danube old riverbed,
are highly influenced by the flow rate regime in the Danubke. The development of soil
moisture values ove the year was similar as on the previouslocations Maximal average
valuesin 2016 in both depth intervals occurred after the discharge waves in February or in
July. Thelowest values in the depth to 1 m were recorded at the beginning of Octobe, in
the layer from 1 to 2 m it was at the beginning of the year. The grourdwater level at
monitoring sites No. 2707, 3804 and 380 fluctuated in thedepth 1.0-4.5m, butduring the
discharge waves the grourdwater level rose to 0.2m bdow the surface. The riverbed
eroson negatively affects also these monitoring areas. During low flow rates in the
Danube, asit was during the second hdf of the year, the groundwater level does notsuppy
the soil profiles sufficiently.

Table5-6: The minimal and maximal average soil moisture contents at monitoring
sitesin theinundation area

Monitoring site Layersdown to 1 m depth L ayers between 1-2_ m depth
minimum [%]|[maximum [%] | minimum [%] | maximum [%]
2703 8.4 29.63 10.D 21.9
2704 11.%A9 31.01 16.97 23.97
2705 40.16 47.8 41.91 48.710
2706 13.&2 24.8 11.84 33.48
2707 9.15 16.74 11.37 27.80
2755 23.8% 43.21 5.63 43.5
2756 18.74 28.73 23.9 46.81
2757 26.07 35.490 12.80 36.46
2758 35.72 41.4%6 14.43 39.8
2759 17.0 27.14 28.82 33.@
2760 12.78 32.78 9.24 13.87
2761 9.87 28.91 5.7 7.3
2762 15.3 35.80 11.%9 25.3%
2763 5.8 24.15 3.9 6.8
2764 11.3% 33.04 6.11 8.%6
3804 29.91 42.8 26.718 48.31
3805 28.% 40.5 12.8 40.80
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Soil moisture monitoring

Fig. 5-2

2716 - Rohovce, M P-4
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Soil moisture monitori ng

2717- Horny Bar - Surany, MP-5

Fig. 5-3
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Soil moisture monitori ng

Fig. 5-4a
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Soil moisture

Fig. 5-4b

Based on NLC data

Station No. 2760
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Fig. 5-5
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Fig. 5-6a
Locality

(ml 1989, ., 4990, ., 1991,

0.0
05
10
15
20
25
30
35
40
45
50
55
6.0

Biigta

peQeAL ploagnUeday) Ul
abeyosip paseanul

agnueqay) Uo SACMPOO |}

agnued ay) Lo aABMPOO |y

agnueqay) Uo SASMPOO |}
agnuegsyl ol
abryosip paseanu|
agnueqay) U0 SACMPOO |}

agnueqay) U0 SACMPOO |}

agnued ay) Lo aABMPOO |y

agnued ay) Lo aABMPOO |y

agnueqay) U0 SACMPOO |}

agnued ay) Lo aABMPOO |y

agnueqay) UO SACMPOO |}

agnuUeQ Y} U0 SSABMPOO |}

agnueqay) U0 SACMPOO |}

uofepunuiaps-ya|ay}
oju1abeydsip peseanul

JAWIWNS UlUORPUNUIBPS
318U} Jo Bupoo |y ey

JOULUNS Ul UOTBPUNUIBPE
1B18u1 Jo Buipooy e yNE

Bunds uruomepunuiaps
¥o18y) JoBupoo )y eroye
agnuUeQ aY) U0 SSABMPOO |}
Bupds uruomepunuiaps
W18y} Jo bupoo | e yne
agnueQay) Uo aAeMpPoO |}

uorBpUNUIBPS-YB|3Y} O
Bupooy e e

uoiesdo o1 Bumnd
1M pebiagns

wesAs Lpuelq Joau
aps-ypleyrdnbuiiy

agnueday) buuwep

agnueqay) U0 SASMPOO |}

soil moisture (%)

Consulting Ltd.
Bratislava, SLOVAKIA

GROUND WATER

Based onNLC-LVU daa

[] from 45t0 50
[ 50and more

[] from30t0 35
[] from 35t0 40
[] from 40t0 45

[] from15t0 20
[] from20t0 25
[] from 25t0 30

ground water level in observation well No. 2779 situated on the monitoring area

[]fromoto5
[ from5to 10
[] from10t0 15




Soil moisture

Fig. 5-6b

Based on NLC data

Station No. 2755

2013 2014 2015 2016

‘ ‘ L ‘ © ‘ ‘ ‘ S
| e | | — | - & T T T - 3
r— — 2 _—— - N
| ] f"?' | | g | | T Tl %Sse ©
| | -~ .. | | | | | — —
\ \ I SR " \ \ \ \ \ 3
| =z = B it
| —— o | | N | ———— == |
| L . I I < I O L e Le®=, =
‘ A el I0CRQUOIRSE PI0TPqUIDITeS =2 —1 — —7 — o =
: ’_—:h — o81eydsIp posearour g a8xefjosip pastorour I =
| | '?’.'3- . | E_ o | | i - _‘} | E_
! e — —e— TN = — ! — — L e T =
l = | grozamnrE clogauny — | = = g | =
ST T == uonaugno pooy [emyen =— UOTRUTLINO POO[] [eInjeu - - — =—
! L —ee? = ! D e =
| e —— T e I | L= ' '
| | - _* i | | T - — : e
S o S e, E
| | | %807 Krenue £ 110¢ Arenuer —— =
| ! B @3heununo pooyy [einjeu = UOTJRUIWI[ND POO[J [eINjeU - K o =
: : & : : =— : : - = o~ =—
St LA N — SN i =
| ol _0-3*' | 0rogaunf 010ZduN[ ¥ T T = e |
| | o= JQueurwnd pooyy [einyeu uonBUIW[ND POO[J [BINJRU T }
— e — —ovT l L e — o e =
- ' 600C dunf 600goUN[% T __ |
| o~ .\{geuuu[no pooyj [eInjeu UOT)BUTWI[ND POO[J [EINJEU =~ ;
| | o | | | \ |
— — L]
e | eeEmEES T T
| _j' 00T Tpqueydag L00T 1oquudidag ""1 — 2=,
- :— - —_:_.,—JIOIW}EEUI“D pooyy [emjeu uop‘eugwlno p?eﬁ [gi_me?___ = _:__ _‘":
@ —— = —
| | — | | | - -— = |
- =
] TR, ooz suEny 900¢ Sy | < T E I
. L. Yaigrmwmo pooy [emjeu UONBUIWIND POO[J [BINBY o —p  —a
T | | — — ¥ | |

-7 T

] ! 900 421N
} oo #*UONEHILIND POOY [eINjeu

& o = e uonelmumo pooy [eieu
o — O

S — T
$00T Amng

> ‘: "LH)UE‘IIILU[T‘ID POQ[ TeInjeu
L] |

.
o

| e __\' e d I
. 2007 Isnsny

.~ aundiil !

= —wm. O/
! T ! T00T WTeN
——— — uoyelIuNO Pooy [ernjeu

! - e = | |
[T o '.LF hd . 0007 Jowwns =

.
et i 1007 Towums
: : kut&eug‘ul{no pooyj [e1oynIe

ad

- ut&eug‘mmo pooyj [e1oynIe

1997 1998 1999 2000 2001 2002 2003 '2004 2005 2006 2007 2008 2009 2010 2011 2012

900¢ LEMI A :‘ - .:_ — e

UOTRUT[ND POOY [EIMBU__ | ag—
—_

SOO‘Z Af .‘ﬁ hiiin !

uoHEUIINO POO] ReANTER =

| -t | i
! ol g = =
| ~—L —_—__ " _ — - _.‘
| | | — .;’
200Z Isn3nyg |
UOIEUIUNOMMRO]] (BB o !
00T PIEN 1 — L __
UOHRUIWIND POO[J [BINjPl — — oo
| U ag = =

A —
UOIBUII[NO POO[J [BIOYI1IE
e — = = —_—_

000‘2 JouIu! ‘ : i
uorjeUILNO POOTT eIt 1b—

‘ r': I

|
|
|
|
[
|
|
T
|
|
LT e—w" |
T
|
|
|
|
|
|
|
T
T
|

1997 1998 1999 2000 2001 2002 2003 '2004 2005 2006 2007 ‘2008 2009 2010 2011 2012

!
|
| \

o —=v | | | — | | —
| ~ | | | | — | N | | —
\ -~ \ . 8661 Joumuns = 8661 Jowmns | \ \ =
' ——— e LgueURUND POOYy [RIOY1IE = uorneuIIMd poom‘;!w_ I =
T - j= p—— T T — T T .‘ T T - —
‘ Te=er ‘ 8661 BuHds = 66] Sundse— —=e ST =
: : _ _i _.uE)TI'e_giuIno pooyj [e1oynIe é_ uoreuruInd pboyy Izag!‘ﬂa RS é_
| LT | | = | N ; i | =
; — - ‘ ‘ LG61 Sunds = L66] Sunds* Y — o m ! =
\ + — ¢, uoneuuino poop feroyne = UonPUIUNEpeY [PEYRE =
Y T = e ‘ = X | R | | = X
L _: | | | =) | K — e | =)
! ! > ! g661 Jouums = 5661 Iowwns ' L e = =
o = = — * uoneulwind pooyj [eroynse = o uorfeuruno pSopwEy e ‘ ! = o
[ ™ o S N uonerddo ojur Sumnd = 2 uoneiado oyurS@mnd_ 7 T T = 2
: ! - = ., | nam pa3rowqns = T nom padrowqs T T o= e “ =
| | | * | = g | | L ey = g
| Lt — | = & | N S | | = &
I I —_— -» I I — I I — \ I I —
: : *__’LJ | SWLIE 1AL OPIS YOI = en SWIP JOAL SIS gpop=g * T | : = on
| — i. | , dn Suy = g dn Suny | | | | = g
i T i i = = i = i i = =
- N - = -
! T P agul!q Sy SuRIwep = g aqnire( o) U = - : : = g
| L ol | | = S | | | | | = S
. . o— 0 . . — . L e— O . . —
| T | I | T | T | T | T | T | T | T | T

(=) (=} S S (e} (e} (=) (=} S S (e} (e}

v <t on (@\] — v < on (@\ —

(%)
wo 001 - O [eardur yydop oy ur
onJeA 9IMISIOW [10S IZBIdAR O],

(%)
wo (00T - 011 [eArdIUl pdap oy ut
onJeA 2IN)SIOW [10S 0FBIOAR Y],

Consulting Ltd.
Bratislava, SLOVAKIA

GROUND WATER

)




Joint Annual Report on Environment Monitoring in 2016 72

PART 6

Forest Monitoring

The development of forest stands as well as plant and anima communities evaluaed

in Part 7 - Biologica Monitoring, are also influenced by hydrologica and climatic
condtions In the year 2016 they were relatively favourable and thear brief characteristics
are as follows:

In terms of water richness, the year 2016 was assessed as modaately rich, the flow
rate regime of the Danube had approached atypical course. The dischage waves
tha occurred during the year did not caused significant floodng of the floodplain.
The exception was a patia floodng of depressionsin the Asvanyi river arm system
and the lower pat of the Istragov area and the Bagoméri river arm system in
February and especialy in mid duly.

The development of the soil moisture content was favourable at the beginning of
the year, large amount of precipitations and the dischage wave in Februay
provided a good basis for the start of the vegetation period. However, thefollowing
months were characterized by arather intensve decrease in the soil moisture
content, which was interrupted shortly due to precipitations in mid-May. More
lasting supdy and renewed increase of the soil moisture content caused the
extraordinary rainfall totals in July supported with higher discharge wave.
Subsequently, however, the soil moisture content declined further until the end of
autumn. Re-creation of soil moisture reserves was induced by the above-average
precipitationsin Octobe and November.

In the assessed year, unusud spatia distributon of precipitation sums was
registered in the observed area. Thetota amourt of precipitation in the upper pat
of Zitny odrov was average, in the middle part it was above the average and the
lower part of Zitny ogrov was characterised by exceptiondly high precipitation
totals. The rainfall distribution in time during the year was fairly favourable.
Growth of vegetation was favourably affected by the above-average precipitations
durning May and early June The precipitation totals in July were more than twice of
the longterm average. The following months were relatively dry or even
exceptiondly dry (end of September). Precipitationsin Octobe and November had
little impact onthe development of vegetation.

In terms of the average daly air temperatures the year 2016, like the previousyears,
was themally above the nommal. However, compared to the previousyear, there did
not occurred extremely high average daly temperatures, nor longer extremely hot
periods The adverse effect of high temperatures on vegetation in summer months
was danpened by aburdant precipitations in July sgnificantly above the average.

6.1. Evaluation of the Slovak territory

All monitoring sites on the Slovek side are located in the inundaion area. Thelist of

monitored sites is given in Table 6-1 and their Stuation is shown in Fig. 6-1. In accordance
with theintergovernmental Agreement the Slovak Party also in the year 2016 observed the
development of basic growth parameters, weekly girth growth and the heelth state of trees
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by terrestrial way. Aerial imagery of the hedlth state of forest standsis carried outin three-
year intervals, in the evaluaed year was not carried ou.

In the Slova&k inundaion area the mos productive cultivated podar stands are
monitored. The Pannania podar cloneon al monitoring areas in the present had already
replaced the origindly observed clones of 1-214 and Robusta, as well as the white willow
stand. On two subditutive areas the weekly girth growth on the pogdar clone I-214 are
temporarily observed.

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 14
2682 |L-4 1816 |Gabcikovo poplar - Populus x euroamericana Pannonia 9
2683 |L-5 1821.5 |Baka poplar - Populus x euroamericana Pannonia 10
2684 |L-6 1824.5 |Trstenana Ostrove poplar - Populus x euroamericana Pannonia 13-(15)
2685 |L-7 1828.5 |Horny Bar —Bodiky |poplar - Populus x euroamericana Pannonia 18
2686 |L-8 18315 [Horny Bar — Sulany  |poplar - Populus x euroamericana Pannonia 11
2687 |L-9 1830 |[Horny Bar —Bodiky |poplar - Populus x euroamericana Pannonia 17
2688 |L-10 |1834 |Vojkanad Dungom |last unsuccessful reforestationin 2008 -
5573 |L-10a* | 1834 |Vojkanad Dungom |poplar - Populus x euroamericana I-214 cca23
2689 |L-11 |1834.5 |Vojkanad Dungiom  |poplar - Populus x euroamericana Pannonia (15)-17
2690 |L-12 1838 |Dobrohod last unsuccessful reforestation in 2006 -
4436 |L-12b* | 1838 |Dobrohost’ poplar - Populus x euroamericana I-214 ccadd
3802 [L-25 |1806 |Medvedov poplar - Populus x euroamericana Pannonia 22
3803 [L-26 |1803 |KIUcovec poplar - Populus x euroamericana Giant 20
* - on subgtitutive areas marked by letters “a’ or “b” only temporary measurement of weekly girth growth is
carried out

The development of forest stands under relatively favourable hydrometeorological
condtionsdid na go beyondthetrend d previousyears.

The haght increment qudity classification in the majority of observed standsremains
basicaly stable or shows only slow changes. A subdantial pat of the stands is
characterized by intense or modeaately intense growth. On the area No. 2687 a gradud
long-term improvement of the haght inarement occurs. The opposte trend, which had
been recorded on the area No. 2682 was interrupted, but in the actud year it has been
registered again. From the point of view of the development of the annual thickness
increment it can be pointed to the unusudly high increments of standson areas No. 2683
and 2684 tha were recorded in last two years. Significant intendfication of thickness
increment of the popdar standis registered in last two years also onthe area No. 2682, after
implementation d forestry interventions

The weekly girth growth measurements in young Pannania podar stands (monitoring
areas No. 2681, 2683, 2684, 2686) have been started in 2011. The cumulative girth growth
values of yourg popars are rather low during the whole observation period. Increased
values of this paameter in the assessed year were recorded on areas No. 2683 and 2684,
but not on all three observed trees. The weakest thickness inarement is shown on the area
No. 2686. On the subditutive areas No. 5573 and 4436, after a decline in the last year,
adightincrease in cumulative increment values was recorded in the assessed year.
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An unambiguous growth peak could not be identified on popars on the mog of
observed areas. Nor in the case of lower growth pesks it was possible to determine the
unambiguous effect of certain hydrometeorological condtions In general, however, it can
be conduded tha the growth of popdars in the actud growing period was more stable and
more intense in the first summer months, at the end of summer basically on all areas it
significantly dowed down.

Probably dueto the relatively favourable distribution and plenty of precipitation, as
well as the absence of exceptiondly warm and dry periods the occurrence of zero weekly
girth growth occurred expressly occasiondly (at the end of Augus). Compared to the
previousyear, this development can beseen as postive.

Thelength of the growing season in the evaluaed year was average. The initiation of
growth on areas was recorded by mid-April. The mgority of standsaready during August
had slower growth, during September only minimal increments having been recorded and
theend d the growing peaiod d dl trees was daed & theend d month.

The observed cultivated podar stands (Pannmia and Giant clones) were withou
changes hedlthy and vital. It is still observed only sporadic infestation of trees by diseases
and pests. Dueto the presence of more humd summer climatic condtionsoveall increase
of spreading of two fungal diseases alongwith retreat of leaf and technical pests has been
registered onmog areas in the assessed year.

At theend it is necessary to point out the need for efficient use of theexistingweirsin
theriver arm system to mitigate the effects of the grourdwater level decline and to ensure
regular artificial floodng of the area especialy during periodsof longlasting drought. The
significant effect of increased water levels in theriver arm system was aso confirmed by
results over flow rate calibration measurements peaformed in the river arm supgy system
during Augud. Permanent solution would be theincrease of water level in the Danube old
riverbed by submerged weirs. The unfavourable impact of lower grourdwater levels from
the point of view of the development of forest standswas less appreciable in the assessed
year dueto the more favourable meteorological condtions

6.2. Evaluation of the Hungarian territory
The monitoring of forest sandsin the Szigetk6z area was not carried out in 2016.
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PART 7

Biological Monitoring

Monitoring of agreed groups of plants and animals in the year 2016 was peformed
only on the Slovak territory. The Hungarian side has not realized the monitoring, similarly
asin 2012,2014 and 2015 Themonitoring onthe Sovak sdeis paformed onsix complex
monitoring areas, ther postion is displayed on Fig. 7-1. The list of observed groups of
plants and animalsis given in Table 7-1.

Table 7-1: The list 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’ — Dunajské kriviny ° oo /o |0 e o | e
2 | B-9 | 2603 |Bodiky — Bodicka bréna oo oo 0|00 oo
3 | B-10 | 2604 |Bodiky — Kralovska 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|00 oo
Hungarian side — monitoring sites (in the years 2012, 2014, 2015 and 2016 monitoring suspended)
1 | 28a | B-01 |Dunasziget — oak forest -
2 | 28b | B-02 |Dunasziget — meadow -
3 31 | B-03 [Halasz — oak forest Derék -
4 30 | B-04 [Lip6t — poplar forest, Gombécos closure -
5 4 | H-04 |Dunasziget — Schisler dead arm = = =| =
6 5 | H-05 |Zatonyi Danube =| =
7 | 56 |H-06|Lipdt—Lipoti marsh =| = =-| =
8 7 H-07 |Danube, rkm 1828 -
9 8 | H-08 |Zatonyi Danube -

10 9 | H-09

Dunasziget — Csakanyi Danube

11| 10 |H-10

Danube, rkm 1833

12 | 2,11 | H-11

Danube, rkm 1839

13| 12 | H-12

Gazfiii Danube, rkm 28.5

14 F-26

Dunaremete-Palfi island, forest, river arm

15 F-27

Rajka — forest Felsg

16 F-28

Novakpuszta —alder forest

17| 22 |F-31

Lipét — Zsekei canal

18| 20 |F-35

Mosonmagyar 6var — Mosoni Danube

19| 17 | F-17

Arak — Nagy Kerek, alder forest

20| 19 |F-19

Danube, rkm 1824

21 F-N3 [Arak, Novaki canal -
22 GAZ |Gazfii Danube, Galambos X X
23 MOS |Mosoni Danube, Szil os 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

Congdeing, tha similarly as in the year 2015 the Hungarian party did not provided
any data from biological monitoring, evaluaion of the Hungarian territory in 2016 was not
carried out A short description of climatic and hydrological condtionsin the evaluated
year, which influenced the development of observed 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
dlight postive changes can be obsrved in last four years after the revitadization
interventions (the periphaa arm and the central depression are pemanently supgied with
water from the Dobrohast’ cand). In the evaluaed year slow disintegration of the poarly
developel tree layer continued to be registered. Unde it there is a well developed shrub
layer, which give the character of the stand. In the dense herb layer, congsting mainly of
nitrophilous species, the synanthropic species, which emerged after disrupton by
revitalizing works, continuel in retreating according to the assumptions However, the
similar tendency show aso the more moisture-demanding species, while the wetland
species absent. Theoccurrence of theinvasive species is sill inggnificant.

The impacts of forest management interventions (cutting of the shrub layer) carried
out on the monitoring area No. 2603 in previousyears are aready negligible. The coverage
of the paticular layers basically stagnaes. In terms of the herb layer species compostionit
can be stated the pesistent dominance mainly of nitrophilous species, as well as the
absence of hygrophilous species. The significant presence of the invasive woody plant,
especidly in theshrub layer, is consdered to be unfavourable, at the same time it is present
also in the other two layers.

The monitoring area No. 2604 is characterized by a stabilized willow stand. Willows
were again favourably supdied with moisture and the shrub layer remained negligible. In
the spring a developed hygrophilousherb layer was also registered, but during the summer
it was affected by stronger light after clearing the naghbauring stand. There was a lush
development of undemanding synanthropic and also invasive species, while the absence of
hydrophytes vegetation has been registered dready for the second year.

The woody vegetation on the monitoring area No. 2608 is created by young pogars,
whos coverage increases only slowly. Slightly higher is the coverage of the shrub layer,
which congsts of lower pogars and especially of shods of naive trees and shrubs In the
dense heb layer the origind nitrophilousspecies continueto conlidae ther postion, and
aongsidethisin the assessed year the presence of rare snowflake (Leucojumaestivum) and
hydrophytes were not registered, on the contrary, the coverage of the invasive plant has
increased.
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Thetree layer onthe monitoring area No. 2609is created by young popars, tha reach
relatively high coverage. The coverage value after breaking of severa specimen by a
summer storm, dropped slightly. The shrub layer has longbeen missing on this area, butin
the assessed year the shods of the wind broken trees appeared in it. The developed herb
layer in the stabilised stand was again formed by the monodomnant aster (Askr
lanceolatus), which was dightly thinned &ter stronger light got into the stand. These places
were occupied by huge bunch of hydrophytes. Popuations of invasive plants have been
eliminaed bythefloodng.

The species compostion, as well as the coverage values of the paticular layers onthe
area No. 612 are at similar level in recent years. Like in the last year, the coverage value
of the herb layer and aso the number of species decreased at the end of the summer. In the
undergrowth the origind nitrophilousherbs continueto dominae, butin all three layers the
invasive woody plant achieves rather significant spreading.

Therightsideriver branch system
Phytocoenological observationswere not carried ou.

7.2. Terrestrial molluscs

Theleft-sideriver branch system

Compared to the previous year the terrestrial mollusc’s communities on areas
No. 2600, 2603, 2604 and 2612 did not show significant changes. On areas No. 2608 and
260 currently regeneration of malacocoenoses going on after astrong anthropic
intervention.

The malacocoenods onthearea No. 2600still has a character of the driest type of soft
(or trandtiond) lowland forest. Its structure is stable with sight inter-annual fluctuaions
In recent years an euryoecious representative, along with high portion of forest
mesohygrophilous and euryhygric species, domnaes. It is true, however, tha in terrain
depressions hygrophilous species survive for a long period, some of which have reached
increased abundance in the assessed year. Probably dueto agreater distance and higher
posgtion of the location, the effects of revitalization interventions in the malacocoenoss
have not yet been demondrated.

The terrestrial malacocoenoss on the area No. 2603 which is observed in ayourg
podar stand, is profiled into a taxocoenods of dryer type soft lowland forest. The
hygrophlous species, tha dominaed after the flood in 2013, later receded and currently
dominaes together with mesohygrophilousrepresentatives. The terrestrial malacocoenoss
on the area No. 2604 continues to have a sgnificant wetland character. It represents the
wettest variant of afloodplain forest, with high species richness and dominance of forest
hygrophlous and polyhygrophilous species, along with the presence of rare and scarce
wetland gecies.

The malacocoenoses on areas No. 2608 and 26 are significantly affected by the
clear-cut of forest stands in previous years. Ther development at present reflects the
impacts of forest management interventionsand the subsequent regeneration of vegetation,
not the possible changes in moisture condtionsin the area. Signs of the malacocoenoss
degradaion on the area No. 2608 are significant even after eight years after the
reforestation of the area. In the malacocoenoss the euryecious and mesohygrophilous
species dominate, but under the influence of the closure of stand increase of the abundance
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of forest hygrophilous representatives and retreat of light demanding species aready
occurs. However, reappearance of hygrophilous species continues not to be observed.
Regeneration of malacocoenoss was notrecorded a@ther after thefloodin 2013, or &fter the
revitalization measures (the supdied amourt of water is still insufficient). Despite this, it is
expected tha the community can recover in 5-10 years. The situdion in terrestrid
malacocoenoss on the area No. 2609 since the strong flood in 2013 appears to be much
more favourable. Moisture-demanding pioneer species, tha were floaed here, have settled,
and at present they have domnant representation. In the assessed year polyhygrophilous
species aso appeared in the community. At the same time the abundance of the previoudy
domnant forest steppe species decreased (also dueto inareasing shading of the stand). It
can be stated tha the hygrophillic to polyhygrophillic structure of the community is beng
gradudly recovered.

The malacocoenoss on the area No. 2612 due to regular floodng, in longterm
congsts of mixture of hygrophlous mesohygrophilous and euryecious species. The
domnant postion in the assessed year was achieved by hygrophilous species, the
aburdance of polyhygrophilousspecies was increased.

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

7.3. Aquatic macrophytes

The Danwbe andtheright-sideriver branch system

The observation 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
monitoring of these stes has been sugpendad snce 2011.

Theleft-sideriver brandh system

Usudly rich vegetation in the through-flowing river arm on the area No. 2603 have
been decimated by the strongfloodin the year 2013. The development of macrovegetation
was weak in the following years, macrophytes at present are riche in species and
abundance. The vegetation congsted mainly of hydrophytes with pesistent presence of rare
Species.

The development of aqudic vegetation in the dead arm on the area No. 2604
proceeded modly in aquaic environment. Thanks to the favourable water stage
hydrophytes have developed significantly again, but populations of wetland plants
remained dso preserved. Thisareais till rich in scarce species.

Although the observed river arm sections No. 1 and 2 on the area No. 2608 were
characterized by relatively favourable moisture condtions macrophytes in the section
No. 2 absented. In the section No. 1rich vegetation was recorded again, congsting mainly
of marshy species, abundant was the occurrence of shrubs as this section is often
unooveed. Thefind section of theriver arm (No. 3), where the pemanent hydroecophase
remains maintained dueto revitalisation measures and the backwater, was richly inhabited
by species of the true agqudic vegetation dso this year.

In al three observed sectionsof theriver arm ontheareaNo. 2612rich in species and
abundant macrophyte vegetation was registered again. In the degpest section No. 1 two
species of the true aquaic vegetation dominaed, while the vegetation on the other two
shdlower sectionsstill congsted of mosly wetland species. Protected species also survive
in theriver am.
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Therightsideriver branch system

The observation of macrophyte vegetation in the Hungarian inundaion (on locations
No. 4and 9) and in thefloodprotected area (on locationsNo. 6and 8 has been interrupted
since 2012. Monitoring of macrophytes at present is carried outin the seepage cand at the
Locks No. I and II. in the framework of hydrobiological assessment of surface water qudity
according to the methodology of the Water Framework Directive. Macrophytes in the
assessed year has absented at the Lodk No. |, the qudity of the water based on the samples
taken a the Lock No. Il continues show 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 Danube old riverbed) in previousyears has been
characterized by poa malacofaung when the turning point of decline in species number
and abundance was registered in 2006 after an extraordinary expandon of the nonnative,
invasive river nerite (Theodaxus flumatilis). The gradud disappearance of mog speciesin
the following years was probably caused by interaction of severa factors (hydrological,
trophic, physical and chemical). The maacofauna of the Danube has been regularly
composed orly by the ubiquistic zebra mussel (Dreissena plymorpha).

After thefloodin 2013, the communities were enriched with species that were flushed
out from the arms in the inundation (species dependent on stagnant of slowly flowing
water). Persistence of this state on the area No. 2600 is doaumented by the daa of the
assessed year only patialy. The number of species present has decreased to six, from
among the nonnaive species dominde. Similar species diversity persists aso on the area
No. 2612 bdow the confluence, while the paticular species irregularly appear in the
samples. The malacocoenoss is the poarest on the area No. 2608 where the sings of the
community enrichment are adready negligible.

Theleft-sideriver branch system

Aquaic molluc communities in the river arm system on the Slovék side are
monitored at areas No. 2603 and 2604. In the previous period signs of destruction of the
malacocoenoss were registered on both areas, but after the strong flood in 2013 postive
changes have been observed in the development of communities. More significantly it
applies for the area No. 2603 which is chaacterized with suitable condtions for the
development of a stabilized mollusc community. The community is currently rich in
species, while some nonndive, eurytopic and ubiquistic species achieve aso high
abundance. Mog of species have multiple presence in samples throughou the year. The
gradud destruction of malacocoenoss 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, it was possible to see temporary enrichment of the
community in terms of the nunmber of species and the abundance of representatives. The
malacocoenoss at present is composed by species typical for dead arms, as well as by
ubiquistic species.
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Therightsideriver branch system

The monitoring of aquaic molluscs was not carried ou.

7.5.Dragmflies (Odonata)

The Danwbe

The macrophyte vegetation in the coves of the ripaian zone of the Danube old
riverbed on areas No. 26600 and 2608 provide suitable habitat for the occurrence of
dragonfly communities. However, the odonaocoenoses are very poa in species and
abundance in longterm, with frequent absence of representatives, or whole community in
individud samples. In the assessed year the dragonfly community on the site No. 2600 was
represented by imagoes of semirheophilousand rheophilousspecies, which had a year-long
presence. Theodmaocoenoss onthe area No. 2608 absented.

Theleft-sideriver brandh system

Diverse and rich dragonfly community was again registered in the river arm on the
area No. 2603 wha testifies the diversity of the habitat. In the odonatocoenoss in the
evaluated year eurytopic and stagnicolous species domnaed, but rheophilous and
semirheophilousrepresentatives continueto bepresent.

After flushing of the dead arm on the area No. 2604 in 2013 the odonaocoenoss was
enriched and the high nunmber of species has been retained aso in the assessed year. The
community is rich in species, with abundant occurrence of stagnicolousspecies demanding
ovewarmed waters with plenty of macrophytes. Theriver am bdongs to vduable habitats.

The monitoring of dragonflies at Foki weir on the area No. 2608 after amog a ten-
year break was restored in 2014. Current monitoring results doaument the presence of rich
in species and aburdant odonatocoenods, in which eurytopic, stagnicolous and
semirheophilous species doninae.

Diverse habitats (periodic waters, smaller and larger river arms) on the area No. 2612
provide favourable condtions for the occurrence of dragonflies with different ecological
demands induding several protected and endangered species. In the species rich
odanaocoenoss, imagoes arriving from the surrounding area are also captured, with the
dominance of sagnicolousspecies and ecies of overwarmed waters.

Therightsideriver branch system

The monitoring of odaocoenoses was not carried ou.

7.6.Crustaceans (Cladocera, Copepoda)

The Danwbe

Theevauation of the development of cladocerans and copgrods communitiesis based
on results of the Slovak Party on the monitoring areas No. 2600 and 2608, which are
situated on the diverted stretch of the Danube. The cladogerans and copgpods communities
were ungdable and poa in species and abundance in the recent period, but after the strong
floodin 2013 they have been temporarily enriched. Increased nunber of species and higher
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abundance of representatives (especially for cladocerans) in 2015 and 2016 were recorded
only in the upper pat of the diverted stretch of the Danube (are No. 2600). In the lower
pat (area No. 2608 the cladocerans community was poa and the copgods for the first
time during the monitoring absented. Similarly to the previous year, tychodanktonic
species dominaed in the communities, what is nottypical for the Danube.

Theleft-sideriver branch system

In terms of the development of cladocerans and copgpods communities in the river
arm on the area No. 2603 the tendency of slow enrichment continues, which was more
significant in the assessed year. More significant was aso the dominance of
tychodanktonic species, which in the assessed year completely suppressed the
euplanktonic species. Also in the case of copgrods the tychodanktonic species domnae,
which are rinsed ou of thericher inhabited overgrown littoral.

After discontinuing theisolation of the dead river arm onthe area No. 2604, as aresult
of the flood in 2013, the cladocerans and copgrods communities were enriched and this
changeis observable also in theevaluaed year. The current compostion of the cladocerans
and copegpods communities correspord to the condtions of plesiopaamal, although the
euplanktonic species prevail. In terms of planktonic crugaceans the site is conddered as
faunistic important habitat.

The cladocerans and copgpods communities on the area No. 2608 were rich in species
and abundant also in the evaluaed year, condtions in the river arm are suitable for
planktonic crustaceans. The current species compostion of both communities correspords
rather to plesiopaamal. The prevalence of true planktonites was preserved only in
copepods, in the case of cladocerans the numbe of littoral species increased, wha is
related to the development of macrophytes tha were decimated by the floodin 2013. The
occurrence of rare species is dso registered hee.

After the intengve flushing of the river arm on the area No. 2612 in 2013 and the
probable communication d theriver am with theinundation the cladocerans and copepods
communities have been enriched. The pesistence of this state was recorded aso in the
assessed year, but species indicating the conrectivity of river arms with the other pat of
inundaion were not captured already. The communities were composed mainly by species
adepted to the environment of old wetland river arms with the dominaion of
tychopanktonic species.

Therightsideriver branch system

The monitoring of planktonic crusaceanswas not carried ou.

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

The Slovak Party peforms 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) under the
Water Framework Directive has been implemented within the monitoring of the surface
water qudity (Part 2 - Surface water qudity). The Hungarian Party has not carried out the
observation of these groups of biota in the assessed year, some results, however, were
available from the monitoring of surface water qudity.
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The Danwbe

According to the longterm results of the Slovek Party (monitoring areas No. 2600,
2608, 2608 and X612), the Danule is inhabited by caddisflies and mayflies sporadically and
irregularly, however paticularly in the upper pat of the river enrichment of the caddisfly
community can be observed in the last 5-6 years. On the area No. 2600 both communities
showed an all-year presence. The caddisflies community was richer in terms of species
diversity (up to 6 mogly rheophlous species), some of them in autumn achieved aso
higher abundances.

Mayflies on the monitoring area No. 2608 were present only in the spring, but the
caddisflies community developed similarly as on the area No. 2600. Like in the previous
year, on the area No. 2612 only one rheophlous caddisfly species was captured, while
mayflies has absented again. It can be conduded again tha the samples on the diverted
stretch ae richer than onthe area No. 2612 bdow the confluence.

In the frame of surface water qudity monitoring (Part 2 of this Report) the
macrozoobkenthosin the Danube is sampled at five profiles on the Hungarian side In the
evaluaed year dl profiles showed amodeaate environmental status

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 is irregular in individud samples and years. The
communities mog often congst of 1-3 species, achieving mosly low abundance. In recent
years, however, on the area No. 2603 slight enrichment of the caddisfly community can be
obsrved, wha is manifested mainly by the year-round presence of species in samples. In
the assessed year the situaion was similar also in the case of mayfly community, while
both communities are composed mainly stagnicolousspecies.

A amilar situaion has been seen in the last two years in the dead arm on the area
No. 2604. Both communities had a year-long presence in the samples of the assessed year,
while some of representatives achieved aso highe abundance. Species of diverse
ecological demands (eutrophic, stagnicolous mayflies, semirheophlous and phytophillic
caddisfly) were present.

On thearea No. 2612 only oneeuryeciousmayfly has more regular occurrence, which
at some samplings reaches also highe abundance. Caddisflies in the assessed year were
captured orly in the spring.

Therightsideriver branch system

Communities of mayflies, caddisflies and the other groups of macrozookenthoson the
Hungarian side were not observed in the frame of the joint monitoring of biota. As pat of
the monitoring of surface water qudity (Part 2 of this Report) the macrozoobenthosof the
inundaion area in the assessed year was sampled on four water bodes and at two profiles
in theright-side seepage cand. The ecologcal statusin three water bodes was assessed as
good, at the three other sites as modeate (Mosoni Danube and the right-side seepage
cand).
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7.8.Fish (Osteichthyes)

The Danwbe

The evaudion of ichthyofaunain the Danube use to be based on the results of the
Slovak observation at monitoring areas No. 2600 and 2608, and the results of the
Hungarian obervation at monitoring sites No. 10 and 11, but the Hungarian Party in years
2012, 2014, 2015 and 2016 did not carried out the monitoring. Based on the results from
Slovak monitoring areas (which partially already do not correspord to eupaamal) it can be
stated tha theichthyocoenoses of the diverted Danube section is stabilized in recent years,
with relatively low species diversity (6-7 species), and with compaable (also relatively
low) aburdance in paticular years. Rheophilous and semirheophilous species regularly
also appear in the Danube even nowadays, however, domnant representation is achieved
by eurytopic and ron-naive invasive species, which urtil now do not behave invasively.

Theleft-sideriver branch system

In stabilized, rich in species and aburdant ichthyocoenoses on the area No. 2603
(water supdying river arm) eurytopic and indifferent fishes domnate in longterm. Along
with them the occurrence of several nonndive invasive species has became regular in
recent years. Therelatively consderable abundance of some of them is darming.

The ichthyocoenoss of the dead arm on the area No. 2604, after a temporary status
improvement after flushing outin 2012 and 2013, gradudly has became poaer in last two
or three years in terms of species nunmber and also abundance of species tha are present.
An unfavourable fact is the dominance of invasive fish species. Mgjority of present species
can urvive even a highe 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
current water regime. If the observed pats of the river arm communicate with the main
riverbed, the number of species and the abundance of fishes is stable and high. When the
water level decreases, fishes retreat and also the influence of fish-eating birdsis stronger.
In last years enrichment of the species diversity can beassumed duingincreased (or amost
flood) water stages. The pat of theriver arm updream of the Foki weir is connected with
the main riverbed by a shdlow, filled-up conrection channd. The pat of the river arm
downgream of the Foki weir communicates with the Danube through its lower end. Both
fish communities aso in the assessed year were rich in species, and the aburdance of
species was aso quite significant, with persistent presence of rheophlous representatives.
Invasive species occur in both parts of theriver arm with arelatively low abundance, thar
expangve behaviour continues to benot observed.

Theichthyocoenods of the shdlow muddy river arm on the monitoring area No. 2612
also in the evaluaed year was poa in species and abundance, probably dueto fish-eating
birds. Over the past few years only 2-4 species tha are not oxygen-demanding have been
recorded, which reach extremely low abundance. Temporary enrichment usudly occurs
after flushing theriver arm.

Therightsideriver branch system

Theobsrvation d ichthyofaunaonthe Hungarian territory was not carried ou.
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PART 8

8.1. Conclusion statements

Based on the results of environmental monitoring in 2016 the following condusons
can bedated.:

1. The average annual flow rate in the year 2016 at the gauging station Bratislava-Devin,

tha plays a key role in determining the current amourt of water to be released into the
Danukbe old riverbed downstream of Cunovo weir, reached 1944 nv.s*. This represents
a flow rate dlightly bdow the average. The flow regime of the Danube in 2016 was
closer to atypical onethanin 2015. Atypical were thetwo discharge waves in February
and low flow rates during mog of the spring period. Increased flow rates occurred from
the second hdf of May to the end of thefirst hdf of Augud and they are typical for late
spring and summer months Since the second haf of Augug untl the end of the year,
the flow rates on the Danube moved well bdow the longterm average values occurring
in these months The discharge waves occurring over the year did not cause significant
floodng of the floodblain. Exceptions were the flood waves a the beginning of
February and in mid-July, during which the lower pat of the inundation was patially
flooded. The annual minimum was recorded on Januay 2, 2016 at 812m°.s?, the
annual maximum occurred onJuly 15,2016 culminating a 5645 nt.s™.
Consdeing the obligationsmentionad in the intergovernmental Agreement, the Slovak
Party was obliged to release into the Danube riverbed downstream of Cunovo dam an
average annwel discharge of 384m®.s®. Based on measurements carried out at the
Dobagaz and Helena gauging stations the total average annual discharge released to
the Danube downstream of Cunovo in the year 2016 was 397m>.s*. A situaion, when it
was necessary to release increased discharges (over 600m>.s?) into the Danuke old
riverbed dueto higher flow rates in the Danube (over 5400 n’.s) occurred only oncein
2016. However, during the discharge wave in February 2016 the flow rate exceeded the
600m>.s* for one day, and higher flow rate was aso released during six days in
September due to technical maintenance of the Gabcikovo Hydropower Plant. If
redudion of flow rate, in terms of methodology for calculating the average annual
discharge, is applied in conrection with the higher amount of water released into the
Danube old riverbed, an average annwel discharge of 383m°.s* (99,2%) is obtained,
wha meansthat the Slovak Party fulfilled the average annual discharge jointly agreed in
the intergovernmental Agreement. Some deficiendes regarding the minimal discharges
during the nonvegetation period were registered again, however in a significantly
smaller extent (37 days). Certain deficiendes as regard the minimal values have been
recorded also in thevegetation period (10 days). Neither the deficiendes duiing the non
vegetation peiod, nor in the summer period had significant impact on the biota of the
area affected. Since the hydrological condtions in 2016 were rather favourable,
increased flow rate (800m>.s') was discharged into the Danube old riverbed in the
second hdf of May, to realize apatial floodng of theright-hand kranch system.

Concerning the water amourt released into the Mosoni Danube the average annual
discharge in 2016 was 35.0m°>.s*. Technica maintenance of turbines in the year 2016
was carried at the beginning of April for three days and in thefirst hdf of December for
six days. Besides this, condruction works were findized from the beginning of the year
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untl mid Augug, dueto what the discharge ranged mostly from 14 to 32 nt.s™. With
respect to the above mentioneal limitations thetotal amourt of water discharged into the
Mosoni Danube was lower than the water amourt set out in the intergovernmental
Agreement. The Hungarian Party have been informed abou the exceptiond water
discharge into the Mosoni Danube during the congruction works by Slovak party at the
negotiations of the Nominaed Monitoring Agents on December 11,2014 and in letters
dated Januay 27,March 30 Junel3and Novembe 10,2016.

2. Compared to previousyears, the surface water qudity at sampling sites observed in the
frame of the Joint monitoring has not changed significantly in 2016 and in longterm is
bdanced. Theincrease or decrease of the concentrationsof individud parameters during
the observed period appears already in Bratislava, where the qudity of water entering
the Slovak territory is monitored. Some observed parameters of surface water qudity
show seasond changes, some parameters predominantly depend on the flow rate, others
are affected by biochemical processes in the surface water.

The year 2016 was more water bearing year than the previous ong there occurred
severa discharge waves, wha resulted in highe maxima of parameters tha are
influenced by flow rates (suspended solids iron, manganese, phasphdaes, total
phosphausand CODy). Dueto therapid cooling in thewarmest months of the year, as
well as the high precipitation total in July and relatively high summer flow rates, the
water temperature reached lower maxima than in 2015. The content of nutrients in the
Danube is potentially sufficient for development of eutrophication processes. In the
assessed year, the nutrients content was mostly higher or similar than in the previous
year, the decrease was registered only in the case of thetotal nitrogen & jointly observed
and Hungarian sites. In the case of phosphaes and total phospharus, at the beginning of
September, significant maxima were recorded by the Slovak Party on the sampling site
in the Danube a Bratislava and on the common sampling sites, which were not
confirmed by the Hungarian Party. The oxygen condtions in the year 2016 can be
classified as good A dight deerioration was registered on some locations in the
summer period, when the oxygen content decreased to lower minima than in the
previousyear. The contaminaion by organic subgances expressed by CODy, increased
slightly and the BODs was modly similar. Higher maxima were also reached in the case
of dissolved solids and manganese, and significantly highe values on the mog of
sampling sites were recorded in the case of iron. When andysing the changes in
sugpended solids content at sampling sites in the Danube, generally it can be stated tha
the sugpendal solids content downdream of the reservoir (at Medved’ov sampling site)
during flood waves is lower than in the Danube at Bratislava, which indicates the
settling effect of reservoir.

Thefluctuation of surface water qudity parameters in theright-sideriver branch system
since introdwing the water suppy in 19% follows thear fluctuaion in the Danuke. The
fluctuaion of qudity indicators in the Mosoni Danube and in the seepage cands reflects
the different characteristics of these water bodes. The water qudity in the Mosoni
Danube on the sampling site at Cunovo/Rajka is influence by the Danube water, while
the water qudity in the lower section of Mosoni Danube at Vének (updream of the
confluence with the Danube) is formed by its tributaries and local pollution from
settlements. From the longterm development point of view, the pollution on this
sampling site has decreased, but the content of nutrients and the CODy,, values ill
reach the highest values compared to other sampling sites. A significant difference is
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modly in the case of ammonium ions and the total phaspharus. For this sampling site
the highest content salts is characteristic and average contents of sodium, potassium,
chlorides and sulphéaes are higher than the average vaues recorded on other sampling
sites. The oxygen condtions at this sampling site were good in the assessed year,
although the CODy,, values bdonged to the highest, but the organic pollution expressed
by the BODs was lower than on the right bank of the Danube old riverbed. The
dissolved oxygen content in the summer period decreased to the lowest value recorded
in 2016.

Thewater in seepage cands is influenced mainly by the leaking grourdwater. It has the
mog stable ionic compostion and typical for this water are the relatively baanced time
series of the qudity indicators, which fluctuates only in narrow ranges. Seasondity here
is not as digtinctive as elsewhere. The water temperature reaches lower maxima and
higher minima. The content of nutrients (mainly nitrates, total nitrogen and total
phosphaus), sugpendeal solids, iron and chlorophyll-ais aso low. Theoxygen regimeis
chaacterized by alow value of organic pollution. The surface water qudity in the
seepage cands has a goodbasic physico-chemical compostion. In the right-side seepage
cand on the common sampling site higher values recorded by one of the Parties
occasiondly occur, which are not confirmed by measurements of the other Party. For the
left-side seepage cand, higher values of manganese contents were characteristic aso in
2016.

Concentrationsof monitored heavy metals in the assessed year were in compliance with
the environmental qudity standads. Thar content was similar as in 2015 and only
slightly higher conaentrations were occasiondly fourd in the case of lead, nickel, zinc
and copper.

The monitoring of biological elements of the surface water qudity in 2016, 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
biological qudity elements, in accordance with the Water Framework Directive. Based
on the assessment of phytoplankton, phytobenthos macrozoobenthos and macrophytes
in 2016, the surface water qudity at individud sampling sites was classified into thel.
or I11. qudity class, what correspondsto good or modeate ecological satus Good status
was determined on sampling sites in the right-side river branch system and in the
Danube at Bratislava. On other localities (in the Danube, in the Mosoni Danube and in
theright-side seepage cand) modeaate status was achieved.

The evaluaion of sampling sites observed only by the Slovak Party was carried out
according to the methodblogy used in previousyears. Macrozookenthos 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 condtions for a wide scae of organisms. The phytoplankton
development in the evaluaed year was weaker, especially in the summer period. Except
the seepage cands, the average aburdance values of phytoplankton decreased
significantly. The limit for mass development was not exceeded in either case (in 2015
it was three times). Consdering the abundance of phytoplankton, as the key determinant
of saprobic index of biosestone it can be stated tha the hydropower plant nather in
2016 ha any adverse impact onthelevel of saprobity.

The contaminaion of sediments in the affected area, assessed according to Canadian
standad CSQG, on the Slovak territory was slightly lower than in theyear 2015, in the
case of organic matter mainly the contents of subgances from the group of PAHs
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decreased. The organic pollution on the Hungarian territory increased only in the river
branch system. The contamination with heavy metals in the assessed year increased on
both, the Slovak and the Hungarian territories. The content of arsenic was high, which
on severd localities approached the probable effect level (PEL) and in the Mosoni
Danube at Vének exceeded this level in autumn sampling. Upon exceeding this levdl,
the adverse effects on biological life may occur frequently. The highest concentrations
of organic micro-pollution were recorded by the Slovak Party in the upper pat of the
reservoir and the highest concentrations of heavy metas in the lower pat of the
reservoir. On the Hungarian territory, the highest inorganic sediment pollution was
fourd in the Mosoni Danukbe at Vének and the highest concentrationsof organic matter
were in theriver branch system. The lowest sediment pollution in 2016 was doaumented
in the Danubke old riverbed & Sap and in theright-side seepage cand a Rajka.

Based on the longterm observationsof the water qudity entering the affected area and
the water qudity, which leaves this territory, it can be stated that the physico-chemical
compostion of the Danube water, passing through the Gab¢ikovo Waterworks, basically
does not change.

3. Also in 2016 the monitoring of grourdwater levels continued withou changes. The
groundwater levelsin the whole observed area are primarily influenced by surface water
levelsin the Danube and in thereservoir. In theinundaion area the groundwater level is
strondy influenced by drainage effect of the Danube old riverbed. This adverse effect is
being mitigated by the water supgy into the river branch system on both sides of the
Danube. Grourdwater levels in 2016 started from arelatively low pogtion, dueto low
discharges in the Danule in last three months of the previousyear. On a greater part of
the Szigetkdz area, in the inundaion area on the Slovak territory and in the inland area
along the derivation channd the lowest grourdwater levels in 2016 were recorded. The
groundwater level started to incease after dischage waves and abowve-average
precipitationsin February, wha was reflected in highest groundwater levelsin thelower
pat of the Szigetkdz and on the greater part of theinland area of Zitny ogrov, tha were
recorded in Februay and March. After atemporary decrease the groundwater levels
started to increase again after the series of discharge waves in Juneand especially after
the largest discharge wave in July, when the highest groundwater levels were recorded
in the upper and middle pat of Szigetkdz and in the vicinity of the lower pat of the
reservoir. However, the highest groundwater levels in the Hungarian inundaion were
recorded mainly during the artificial floodng of this area, mogly in May. The highest
groundwater levels in the Slovak inundaion area were related to the higher discharge
released into the Danube old riverbed during the technica maintenance of the
Gabcikovo Hydropower Station in September. 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 objects in the upper part of the Zitny ogtrov, in the area between
the Mosoni Danube ant the Lajta river and patialy in the upper pat of the Szigetk6z
occurred & theend d theyear in December.

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 Danube plays an important
role in influendng grourdwater levels over the Szigetkdz region. The measures
implemented under the intergovernmental Agreement, as well as the measures madein
the right-side inundation, caused a significant rise in grourdwater levels in the upper,
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middle, and after completion the modifications of the water supdy system aso in the
lower Szigetk6z. The mog significant increase in groundwater levels can be seen in the
middle and lower pat of floodplain area, for both, low and average flow rate condtions
in the Danube. The groundwater level increase in the upper pat of the Szigetk6z region
and around the reservoir is reduced dueto the decrease of pemeability of the reservoir
botom. Adverse effect on grounrdwater levels also have changes in sediment trangport
regime of the Danube, dueto measures taken on the Augtrian section of the Danube jus
upgream of Bratislava in recent years. Observation results in recent years show tha the
decline of groundwater levels amog stopped and the area with groundwater level
decrease does not change significantly. Compared to previousyears, the mog significant
change, in relation to the groundwater level, is the completion of the water supdy
system in the lower pat of the Hungarian inundation area. Since completion the water
suppy system, in the case of low and average flow rate condtions asgnificant increase
in ground water levels can be seen in the Asvényi river arm system, which had
previoudy been characterized by decrease. Increase or restoration of groundwater levels
to the level of 1998 is also visible in the Bagoméri river arm system, and to a
condderable extent this influence is also reflected on the Slovek territory in the Istragov
area. Thedecrease in groundwater levels on the Slovak territory remained alongthetail-
race cand and bdow its confluence with the Danube old riverbed. The grourdwater
level is adversely affected by the eroson of the riverbed in this area. The grourdwater
level decline around the reservoir is caused by decreased permeability of the reservoir
botom. The grourdwater level decline along the Danube old riverbed is due to a
different flow rate discharged into the Danube in the compared daes. This is aso the
reason, why the groundwater level declinein 2016 dso gopearsin theinland aea behind
theflood protective dikes.

Monitoring results in 2016 show tha appropriate technical interventionsin the river
branch system and the application of effective water supdy can significantly affect
grourdwater levelsin thefloodplain area. Theresults, ontheother side, point to thefact
tha the water supdy in the lower part of the inundaion area on the Slovak territory
shoud beresolved, paticularly in the case of low and average flow rate condtions The
posgtive impact of water supdy can be further efficiently supported by measures
implemented in the Danube old riverbed (increase of water level by bottom weirs),
which would ensure theincrease of groundwater levelsin the strip alongthe Danube old
riverbed on both sides. Such measures may improve the overal situdion in the whole
inundation aea onthe Hungarian and Sovak territory.

4. The chemica compostion of grourdwater in water supdy sources on the Slovak
territory indicates stable condtionsfor development of groundwater qudity. The qudity
of groundwater in the monitored water supdy sources mosly satisfies the agreed limits
for drinking water. Exceedances of limits occur only on some objects in the case of
water temperature, manganese and in some years also in the case of iron. In 2016 the
limit value for the water temperature was exceeded oneto three times on four water
suppy sources. The manganese content on two water supdy sources exceeded the limit
value in each deerminaion. Except the water temperature and manganese, other
exceedances of limit values on water supdy sources have not occurred in 2016.
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 loca
influences. Exceedances occur in the case of anmonium ions manganese, iron and
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water temperature. Conaentrations of al othe andysed comporents of groundwater
qudity in observation objects, induding the organic and inorganic micro-pollutants, in
theyear 2016 meet the agreed limits for drinking water qudity.

The groundwater qudity monitoring on the Hungarian territory confirmed the long-term
results. The grounrdwater in the shdlow horizons of gravel sediments in Szigetk6z is
enriched with iron and manganese. Iron and manganese concentrations in mos
obsrvation wells permanently exceed the limit values. On observation objects are
highe aso concentrations of paameters reflecting local pollution, which is of
agricultural origin or it originaes from sewage ponds High contents exceeding the limit
value are registered only at certain observation objects in the case of ammonium ions
phosphaes and occasiondly also nitrates. The organic pollution mosly meets the limit
value During the monitoring in some objects time-to-time occurred values exceeding
thelimit value Over the past two years, increase of organic pollution has been recorded
four times on three objects, while in three cases the CODy, values were higher than the
highest limit valuefor this paameter. Exceedances on some objects are recorded also in
the case of water temperature, calcium and magnesium. The groundwater qudity in
degper horizonsin the Szigetkdz is monitored by wells used for drinking water supgy.
Iron and manganese conaentrationsare lower in wells where the water is pumped from
greater depth. In theregion & Gyér theiron and manganese contents exceed the drinking
water qudity limit values or otillate around them. The water pumped in the northern
pat of the Szigetkdz is of satisfactory qudity and the grourdwater qudity is
characteristic by high stability. In general, the groundwater qudity in wells producing
potable water (occasiondly after pre-treatment) is suitable for drinking water supply.

Inorganic and organic micro-pollution of groundwater is monitored at selected
observation objects on the Hungarian and Slovak territory. In 2016 al observed
indicators of micro-pollution were fourd in conaentrations bdow the grourdwater
qudity limit values, except one concentration of atrazine in observation well on the
Hungarian territory.

5. The soil moisture monitoring on the Slovek side in 2016 continued withou changes.
Monitoring of soil moisture on the Hungarian side is not carried out since 2013. The
measurements were performed in the floodplain area and at agricultura sites in the
flood-protected area. In 2016, the creation of soil moisture reserves was affected mainly
by rainfal in thefirst two months of the year and in the area along the Danube aso by
arelatively large discharge wave at the beginning of February. Thanksto this, relatively
good condtionsfor the start of vegetation were created bdore the growing peiod. Since
March, the soil moisture content began to decline and except the lower pat of the
inundation area it declined ailmog continuoudy until mid-Octobe, in degper layers and
in the inland area until the end of the year. A short interruption of the soil moisture
content decrease occurred at the turn of April and May during the artificial floodngin
the right-side river branch system and during the July discharge wave, when the
increased grourdwater level moisturized the deepe soil layers. The soil moisture
content in the upper soil layers on mog of observation sites has been influenced only 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 on these sites
throughou the obervation peiod runs similarly. Since 2004, adight increase in soil
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moisture content has been oberved, while the pogtion and fluctuaion of grourdwater
level remained mogly undhanged. However, a dight decrease of grourdwater levels is
appaent from 2011, wha was reflected in a decline of soil moisture content, especially
in the depth interval 1-2 m bdow the surface. In the last two years, the decline in soil
moisture content more significantly appears also in the depth interva 0-1 m, wha
probably relates to the absence of larger and longer-lasting flood or discharge waves. As
in the previous year, the fluctudion in soil moisture content in 2016 at both depth
intervals were dependead on climatic condtions The grourdwater level, even during
discharges waves on the Danube, did not influenced the soil moisture in the layers to
adepth of 2 m The minimal vaues occurred during Octobe, in desgper layers during
Novembe and December, maximal soil moisture values in the whole soil profile
occurred & theend o Februay or early March.

The soil moisture in the inundation area, in addition to the groundwater level and
precipitations is highly dependent on naural or artificial floods. Since no flood or
significant discharge waves occurred in the last three years, this has been reflected in
asgnificant decline in moisture content in the soil, especially at sites tha were
previoudy influenced by ground water level. In 2016, the creation of soil moisture
reserves was affected mainly by rainfall in the first two months of the year and
arelatively large discharge wave at the beginning of February. Thanksto this, relatively
good condtionsfor the start of vegetation were created beore the growing peiod. Since
March, the soil moisture content began to decline and at locations in the upper and
middle part of inundation it declined aimog continucudy until the end of autumn, in
deeper layers until the end of the year. On locations near the Danukbe, the increase of
discharge into the Danube old riverbed during the artificial floodng in the right-side
river branch system at the turn of April and May, was reflected. An interruption of the
soil moisture content decline occurred during the July discharge wave, when the
increased groundwater level moisturized the soil layers, especialy in the depth interval
of 1-2 m, but heavy rainfall contributed to the increase of soil moisture content al'so in
the upper layers. The occurrence of minimal and maximal values differed according to
the prevailing influence (flow rates, precipitations water supgy), butin genea it can
be stated tha the maximal values occurred a at the end of February and in deeper layers
during March, at the beginning of May or in July and the minimal values in the dept to
1 m occurred in October, while in degper layers at the beginning of the year or in
November and December.

6. In accordance with the intergovernmental Agreement the Slovek Party also in the year
2016 observed the development of basic growth parameters, weekly girth growth and
the hedlth state of trees by terrestrial way. The monitoring of forest stands in the
Szigetk6z area was not carried out Aerial imagery of the hedlth state of forest standsis
carried out in three-year intervals, in the evaluated year was not carried out The
development of forest stands under relatively favourable hydrometeorological
condtionsdid not go beyond the trend of previousyears. The height increment qudity
classification in the majority of observed standsremains basically stable or shows only
slow changes. A subdantial pat of the standsis characterized by intense or modeaately
intense growth. The cumulative girth growth values of yourg pogars are rathe low
during the whole observation period. Due to the relatively favourable distributon and
plenty of precipitation, as well as the absence of exceptiondly warm and dry periods
the occurrence of zero weekly girth growth occurred expressly occasiondly. The
obsrved cultivated podar stands were withou changes hedlthy and vital. It is still
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observed only sporadic infestation of trees by diseases and pests. Dueto the presence of
more humid summer climatic condtions overall inarease of spreading of two fungal
diseases aongwith retreat of leaf and technical pests has been registered on mog areas
in the assessed year.

7. Monitoring of agreed groups of plants and animals in the year 2016 was performed only
on the Slovak territory. The Hungarian side has not realized the monitoring, similarly as
in 2012,2014 and 2015

Although in the uppermog part of the Slovak inundaion area the slow disintegration of
the poaly developel tree layer continues to be registered, after the revitaization
interventions postive changes can be observed in recent years. The character of the
stand is represented by the shrub layer, under which adense heb layer, condsting
modly of nitrophlous species, can be found. Synanthropic species, tha appeared after
disruption with restoration works, are gradudly receding, but the moisture-demanding
species aso recede Phytocoenoses on other monitoring areas can be conddered as
stabilized. On areas where forestry interventionshave been carried out, a tree layers has
been created, which is gradudly beng closed. In the herb layers mogly nitrophlous
species dominde, on thesite at the confluence of the Danukbe old riverbed with thetail-
race channd, the monodominant aster plant prevailed.

The terrestrial mollusc’s communities do not show significant changes compared to
previous years. On the monitoring areas in the uppermos pat of the inundaion
communities typical for the dry and the driest type of soft lowland forest occur. In the
middle pat of the inundaion area anumbe of hygrophilous polyhygrophilous and
wetland species have significant share in the malacocoenods. The malacocoenoss on
areas with yourg popars in the lower pat of the inundaion are still affected by the
clear-cut more than eight years ago. As aresult of the closure of stands increase in
aburdance of forest moisture-demanding species occur and decline in light-demanding
species. However, the return of hygrophilousspecies has not yet been recorded.

The development of macro-vegetation in the through-flowing river arm, which was
decimated by the flood wave in 2013, was weak in the coming years. In the assessed
year, however, macrophytes were already species richer and more aburdant. Stands
congsted mainly of hydrophytes, alongwith the persistent presence of rare species. The
development of aqudic vegetation in the dead arm proceeded in aquaic environment.
Thanks to the favourable water stages, hydrophytes increasingly developed again, but
the population of wetland plants remained also preserved. This areais till rich in scarce
species. Also in the lower pat of the inundation area, rich in species and aburdant
macrophyte vegetation was registered, condsting of the true aqudic vegetation, but
mainly of the marshy species.

According to daa of the Slovak Party, the entire stretch of the Danukbe is characterized
by poa aquaic malacofaunain recent years. A break in species number and aburdance
was registered in 2006 after an extraordinary expanson of the nonnative, invasive river
nerite (Theodoxus fluviatilis). The gradud disappearance of mos species in the
following years was probably caused by interaction of several factors. Regular and
abundant occurrence in the Danube has only the ubiquistic species Dreissena
polymorpha. In the community of aquaic molluscs in theriver branch system, postive
changes were observed after the flood in 2013. At present, communities are rich in
species, while some non-ndive, eurytopic and ubiquistic species reach high abundance.
Mog species have multiple occurrence in samples throughou the year.
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The dragonfly communities in the Danube old riverbed are very poa in species and
abundance in longterm, with frequent absence of representatives in the individud
samples. In the assessed year, however, imagines of a semirheophlousand rheophlous
species were recorded, which had a year-long presence. In the river branch system the
dragonfly community is diverse and very rich, which indicates the diversity of habitats.
In the evaluaed year sagnicolousspecies and ecies of overwarmed water dominated.
The cladocerans and copegpods communities in the observed stretch of the Danukbe,
according to the Slovak results, were ungable and poa in species and abundance in the
last few years, but they have been temporarily enriched after the flood in 2013.
Increased numbers of species and higher abundance of representatives in the past two
years have been recorded only in the upper pat of the diverted section of the Danuke.
Both communities were characterized by the dominance of tychopanktonic species,
what is not typical for the Danuke. The development of cladocerans and copgpods
communities in the river branch system continues similarly to the previousyears. The
species compostions of communities does not change significantly, mogly the
tychopanktonic species doninae.

The mayflies and caddisflies in the observed stretch of the Danube, based on the Slovak
results, occur sporadically and irregularly. In the upper pat of theriver, richer caddisfly
community cay be observed in recent years, while both communities had a year-long
presence. In theleft-sideriver branch system these communities have been very poa in
longterm. The presence of ther representatives in paticular samples and years is
irregular. The communities mog often condst of 1-3 species and achieve low
aburdance.

Based on the results of the Slovak Party it can be stated tha the ichthyocoenoses of the
diverted stretch of the Danuke is stabilized in recent years, with the occurrence of 6-7
species and with arelatively low abundance of individud representatives. Rheophlous
and semi-rheophlous species occur, but dominant species are eurytopic and nonnative
invasive species. The development of ichthyocoenoses in theleft-sideinundaion areais
stable, with the dominance of eurytopic and indifferent species in longterm. In recent
years the occurrence of nonnaive invasive species have became also regular. The
ichthyocoenoss of the observed dead arm become gradudly poarer after the flushingin
2013. The dominant pogtion achieve the invasive fish species. The ichthyocoenoss at
the Foki welir is significantly affected by the actud water regime. In the assessed year,
the community was rich in species, the abundance of paticular species was aso
condderable, with pesistent presence of rheophilous species. The invasive species
occur with arelatively low abundance.

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. Experts of both Parties have prepared the optimisation of monitoring, carried out under
the Intergovernmental Agreement of 19%. After approva by the Nominated Monitoring
Agents it is suggested to peform the monitoring according to the optimisation starting
from 2018.




APPENDI X A.L



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.



Annex No lll.
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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.
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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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Data type: daily mean WELLS

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
9452 Hedervar
9991 Dunakiliti
9992 Dunakdliti
9496 Dunasziget
9495 Dunasziget

%

O\
A4

*
Gabcikovo

U > 9498 Dunasziget
C 9994 Dunasziget
9506  Lipot
9996  Lipot

9997 Asvanyraro
9999 Asvanyraro
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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 Ucasti 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 vdd vo frekvencii merani neboli navrhnuté ziadne
zmeny. Na madarskej 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¢nii 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 Asvaiske 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 - Sporna 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 Gyorladamér
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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Studiia ¢. 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 | Gydruyjfalu
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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g) Kvalita podzemnych vod

Slovenska strana

Studna ¢é. 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 vizierdmii rendszer kiépitésének ¢és
iizemelésének kormanymeghatalmazottja vezette.

Programpontok:

1.

3.

A magyar fél javaslatanak megtargyaldsa a monitoringgal megbizott képviselok
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 képvisel6k 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 méasodik 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 1 értékelési rendszerhez sziikséges. A moddszer kidolgozasa 2007. év
utdn kerlil megallapitdsra, a mérési gyakorisdga haromévente lesz. A monitoring
képviseldi megallapodtak abban, hogy az els6 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
listdjabol 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
honapokban 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 kiton 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
megvalosulnia.

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 biologiai 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 levo 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
bdvitésére, 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:

vizhdmérséklet, 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 siirtibben

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 0sszel



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 - Sporna 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 Gyorladamér
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 | Gydruyjfalu
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 kuat 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
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A 2007. aprilis 25-i jegyzokonyv melléklete

Figyelt paraméterek terjedelme, gyakorisag évente 2-szer:
vizhémérseklet, 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

12



A 2007. aprilis 25-i jegyzokonyv melléklete

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 id0szak (marcius-oktdber): 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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APPENDI X A4



Zapisnica
z prerokovania a podpisania Spolo¢nej vyro¢nej spravy za rok 2015
zo spolo¢ného slovensko-mad’arského monitorovania,
stanoveného medzivlidnou Dohodou z 19. aprila 1995

Pritomni:

za slovensku stranu:
Ing. Stanislav Fialik, splnomocnenec pre vystavbu aprevadzku SVD G-N, zastupca pre
monitorovanie, Ministerstvo dopravy, vystavby a regionalneho rozvoja
RNDr. Zoltan Hlavaty, PhD., expert, Konzulta¢na skupina Podzemna voda, s.r.o.
Mgr. Maro$ Nikolaj, PhD., expert
Mgr. Renata Vadkertiova, odborny referent, Ministerstvo dopravy, vystavby a regionalneho

rozvoja

Enik6é Bothova, timo¢nicka

za mad’arsku stranu:

Dr. Andras Racz, zastupca Statneho tajomnika pre otazky zivotného prostredia, zéstupca pre
monitorovanie, Ministerstvo pddohospodarstva

Dr. Balint Dobi, vedici odboru, Odbor ochrany ZzZivotného prostredia, Ministerstvo
podohospodarstva

Maria Galambos, hlavny radca, Odbor medzinarodnych vzt'ahov avztahov v Karpatskej
kotline, Ministerstvo podohospodarstva

Dr. Zsolt Buday, vedici odboru, Odbor ochrany Zivotného prostredia a ochrany prirody,
Urad vlady Gy6r-Moson-Sopronskej Zupy

Judit Pulai, expert, Odbor ochrany Zivotného prostredia a ochrany prirody, Urad vlady
Gyor-Moson-Sopronskej Zupy

I1diko Kiss, referent, Odbor ochrany Zivotného prostredia, koordinator, Ministerstvo
podohospodarstva

Pal Benyo, timocnik

1. Zastupcovia pre monitorovanie, Ing. Stanislav Fialik a Dr. Andras Réacz vyhodnotili plnenie
odporuc¢ani uvedenych v sprave za rok 2014. '

2. Zastupcovia oboch stran si vzajomne odovzdali tlatené verzie Narodnych ro€nych sprav za rok
2015.

3. Zastupcovia oboch stran prerokovali a prijali Spolo¢nu vyro¢nu spravu za rok 2015.

4. Strany sa dohodli, ze Narodné ro¢né spravy z monitorovania za rok 2016 vypracuji do 30. juna
2017.



5. Strany prerokovali otdzku moznej optimalizacie monitorovania prirodného prostredia podla
Dohody 1995 a dohodli sa, Ze po rokovani odbornikov, ktoré sa bude konat’ v posledny marcovy
tyzdeti na Urade vlady sregionalnou pbsobnostou v Gyéri, sa dohodni o optimalizacii
monitorovania prirodného prostredia.

Gabcikovo, 12. januara 2017.

..................................

Ing. Stanislav Fialik Dr. Andras Racz
za slovensku stranu za mad’arsku stranu



Jegyzokonyv
az 1995. aprilis 19-i kormanykozi megallapodasban
meghatiarozott kozos magyar- szlovak kornyezeti monitoring
2015-évi Kozos Eves Jelentésének megtiargyalasarol és alairasarol

Résztvevok:

A szlovak fél részérdl:

Ing. Fialik Stanislav a Bds-Nagymarosi Vizlépcsorendszer épitésével és miikodtetésével
megbizott kormanymeghatalmazott, monitorozassal megbizott képviseld,
Kozlekedési, Epitésiigyi és Regionalis Fejlesztési Minisztérium

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

Mgr. Nikolaj Maro§, PhD., szakértd

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

Bothova Eniko, tolmacs

A magyar fél részérél:

Dr. Racz Andras, kornyezetiigyért felelos helyettes allamtitkar, monitorozassal megbizott
képviseld, Foldmiivelésiigyi Minisztérium

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

Galambos Maria, kozigazgatasi fétanacsadd, Nemzetkozi és Karpat medencei Kapcsolatok
Foosztalya, Foldmiivelésiigyi Minisztérium

Dr. Buday Zsolt, féosztalyvezetd-helyettes, Kornyezetvédelmi ¢és Természetvédelmi
Fosztaly, Gyér-Moson-Sopron Megyei Korméanyhivatal

Pulai Judit, szakértd, Kornyezetvédelmi és Természetvédelmi Fosztaly, Gy6r-Moson-
Sopron Megyei Korméanyhivatal

Kiss Ildiko, referens, Kornyezetmegorzési Foosztaly, koordinator, Foldmiivelésiigyi
Minisztérium

Benyd Pal, tolmacs

1. A két Fél monitoring felelse, Ing. Fialik Stanislav és Dr. Racz Andras kiértékelte a 2014-évi
jelentésben szerepl0 javaslatok teljesitését.

2. A két Fél képvisel6i kdlcsondsen atadtak a 2015-évi Nemzeti jelentések nyomtatott valtozatait.
A két Fél képviseldi megtargyaltak és elfogadtak az 2015-évi Kozos Eves Jelentést.

4. A Felek megegyeztek abban, hogy a2016-évi megfigyelésekrdl sz6l6 Eves Nemzeti
Jelentéseket 2017. junius 30-ig készitik el.



5. A Felek megtargyaltak az 1995. évi Megéllapodas szerint végzett kornyezeti monitorozas
optimalizalasanak kérdését és megallapodtak abban, hogy a 2017. marcius utolsé hetében, a
Gy6ri Kormanyhivatalban sorra keriild szakértdi egyeztetést kovetden hoznak dontést a
kdrnyezeti monitorozas optimalizalasarol.

Gabcikovo, 2017. januar 12.

Ing. Fialik Stanislav Dr. Ricz Andrias

a szlovak fél részérol a magyar fél részérol
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