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PREFACE

Antecedents

The current Joint Report on Environment Monitoring in 2013 is the nineteenth
joint report since signing the Agreement concerning certain temporary technical
measures and discharges in the Danube and Mosoni branch of the Danube by the
Governments of the Slovak Republic and the Republic of Hungary on April 19* 1995
(Appendix A.1) - hereinafter the Agreement. The Agreement prescribes the monitoring
of environmental impact of the increased discharges into the Danube and Mosoni
branch of the Danube, and the water supply into the right-side river branch system. The
environmental monitoring is coordinated by Nominated Monitoring Agents of both
Parties, whose activities are described in the Statute signed on May 29, 1995 in
Gabdkovo® (Appendix A.2).

The Agreement was originally intended to expire just after the declaration of the
judgement of the International Court of Justice in the Haag in the case concerning the
Gabdkovo -Nagymaros Project. On October 23, 1997 tlowa& Republic, through the
Ministry for Foreign Affairs, informed the Republic of Hungary of its readiness to
prolong the validity of the Agreement from April 19, 1995 until an agreement on
implementation of the Judgement of International Court of Justice, declared on
September 25, 1997, is reached. The Republic of Hungary has accepted the proposed
prolongation by the Resolution of Hungarian Government from December 17, 1997.

On April 25, 2007 the Nominated Monitoring Agents have agreed on Statute
modification (Appendix A.3). The modification reflected changes in the water quality
monitoring according to the Water Framework Directive (2000/60/EC) and defined
changes in the time schedule for elaboration of the National and Joint Reports. Certain
modifications were also in monitoring sites, observed parameters and the frequency of
measurements.

In the Agreement the Slovak Party has undertaken to release an annual average
discharge of 400 s’ into the Danube downstream 6finovo dam and another 43
m®s* into the Mosoni branch of the Danube and the right-side seepage canal. Both
discharges depend on hydrological and technical conditions 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 operation in June 1995. This weir enables the water supply into the right-side river
branches in the inundation area on Hungarian territory. The water discharged into the
Mosoni branch of the Danube ensures the water supply of Mosoni Danube and river
branches in the Hungarian flood-protected area.

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, signed on April 19, 1995.

Statute on the Activities of the Nominated 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 Danube
and Mosoni branch of the Danube”, signed on May 29, 1995, modified on April 25, 2007.
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According to the Article 4 of the Agreement the Parties are obliged to mutually
exchange and evaluate data obtained by the environmental monitoring on both, Slovak
and Hungarian sides of the Danube. These data are necessary to assess the impacts of
the increased flow rate in the Danube and the water supply on the Hungarian side.
Technical details of the environmental monitoring — the determination of influenced
area, the specification of sampling and measuring points, the frequency of
measurements, the list of exchanged parameters, the frequency of data exchange, etc. —
are described in the Statute (Appendices A.2 and A.3) and other relevant documents.

According to the Article 3 of the Agreement the observation results and the
measured data in tabular and graphical forms, together with their evaluation, constitute
the National Annual Reports prepared by the Parties themselves. The Joint Annual
Report is elaborated jointly and is based on approved and mutually exchanged National
Annual Reports.

This Joint Annual Report on environmental monitoring gives an evaluation
concerning the year 2013. The evaluation of Slovak side is based on data collected by
the Slovak Hydrometeorological Institute (SHMU), Faculty of Natural Sciences of the
Comenius University (PriF UK), Slovak Academy of Sciences, National Forest Centre
(NLC-LVU), Soil Science and Conservation Research Institute (VUPOP), West
Slovakia’s Waterworks Company (ZsVS), Bratislava’s Waterworks Company (BVS),
Slovak Water Management Authority (SVP-BA), Water Research Institute (VUVH)
and Ground Water Consulting Ltd. (GWC). The data exchange and the evaluation of
monitoring under the frame of joint monitoring were co-ordinated by the
Plenipotentiary of the Government of the Slovak Republic for Construction and
Operation of Gatikovo - Nagymaros Project.

The evaluation of Hungarian side is based on data collected by the North-
Transdanubian Inspectorate of Environment and Water (EDUKTVF), North-
Transdanubian Water Directorate (EDUVIZIG), Regional Waterworks Companies,
Forest Research Institute (ERTI), West Hungarian University, Museum of Natural
Sciences, Hungarian Academy of Sciences and E6tvos Lérand University. The data
exchange and the evaluation of monitoring were co-ordinated by the State secretary for
the Environment and Water at the Ministry of Rural Development of Hungary.

Goals of Joint Monitoring

Main goal of the joint Slovak-Hungarian monitoring, in accordance to the
intergovernmental Agreement, is to observe, record and jointly evaluate the
guantitative and qualitative changes of surface and groundwater bodies and water
dependent natural environment in connection to the realised measures and water
supply. The water supply into the right-side river branches on the Hungarian territory is
assured by the submerged weir, which increases the water level in the Danube
upstream of the weir.

The evaluation includes changes in hydrological regimes of surface and ground
water, changes in surface and ground water quality, changes in soil moisture and
changes in forest stands and biota.
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The goal of mutual data exchange is to provide information on monitoring results,
about development of parameters included in the data exchange, and about
environmental changes in the influenced area of both Parties. The basic condition of
data exchange is the usage of equal or similar methods of measurements and analysis
and application of agreed methods of interpretation.

The final goal of the Joint Annual Report is to submit joint evaluation of
monitoring results and joint recommendations for monitoring improvement and
environment protection activities to the respective governments.

Joint monitoring activities in the year 2013

Monitoring activities in the year 2013 on both sides continued in accordance with
the intergovernmental Agreement and the Statute, modified on April 25, 2007.
Monitoring in 2013 consisted of surface and ground water regime observations,
surface- and ground- water quality monitoring, measurements of soil moisture content,
monitoring of forest stands and biological observations. In case of soil moisture content
measurements only two measurements were carried out on the Hungarian side, which
was not sufficient to evaluate the soil moisture development in the year 2013.

On January 14, 2013 approval and signing of the Joint Annual Report on
environment monitoring in 2011 was realized in Bratislava. On April 3, 2013, in
accordance with the Statute on monitoring, both Parties, Slovak and Hungarian,
mutually handed over the monitoring data for the year 2012 ém, @xcept the data on
surface water levels and flow rates. The data on surface water levels and flow rates,
which are subject to mutual agreement on the level of Working Groups of the Slovak-
Hungarian Transboundary Water Commission, were not completed by the date of
monitoring data exchange under the intergovernmental Agreement. These data,
subsequently after being agreed, were mutually exchanged on April 24, 2018rin Gy
National Annual Reports on environmental monitoring in 2012 had been mutually
handed over on October 17, 2013 in Budapest. Approval and signing of the Joint
Annual Report on environment monitoring in 2012 was done on January 23, 2014 in
Budapest.

In the period from April 26 to May 6, 2013 partial artificial flooding of the right-
side river branch system had been realized by increasing the water amount discharged
into the Danube old riverbed to 80G.57.

Concerning the elaboration of the current Joint Annual Report the Slovak and the
Hungarian Parties mutually exchanged the monitoring data for the year 2013 on April
15, 2014 in Ggr. The mutual exchange of the electronic versioiNafional Annual
Reports on environmental monitoring in 2013 was realized on August 13, 2014 in
Gyor.

Fulfilment of recommendations in Joint Annual Report 2012

1. Taking into account the agreement of Nominated Monitoring Agents of the Slovak
and Hungarian Parties on the evaluation of long-term monitoring results, with the
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aim to optimize the monitored parameters and frequency of monitoring, experts of
the Slovak Party propose to perform the evaluation of long-term monitoring results
by the end of 2014 and optimization of monitoring the end June 2015.

At the meeting of Monitoring Agents of the Slovak and Hungarian Parties, held
on January 23, 2014 in Budapest, representatives of Parties confirmed the
intention to perform the long-term evaluation of monitoring results with the aim
to optimize the monitored parameters and the frequency of monitoring. The
Monitoring Agents have agreed that on further progress will decide after May
15, 2014 on the occasion of mutual exchange of National Annual Reports on
monitoring in 2013 (Appendix A.4). Based on this decision the experts of both
Parties should adjust the work schedule and the estimated budget and submit
them for approval. Since no meeting was held until the elaboration of this Joint
Report the work schedule and the estimated budget could not be prepared.

2. Experts of the Hungarian Party in connection with the surface water quantity
evaluation propose to held negotiations on the harmonization of methodology on
guantification and rounding of flow rates.

Experts of the Slovak and Hungarian Parties held negotiations in connection
with harmonization of methodology on quantification and rounding of flow rate
data. Negotiations were held on March 24, 2014 i6rgn April 4, 2014 in
Bratislava and on April 15, 2014 again indgyExperts have agreed as follows:

Since the rounding of flow rates calculated by the Slovak and the Hungarian
Parties is given by the software used for data processing the current
methodology for quantification and rounding of flow rates on both sides, and
also the data providing within the joint monitoring under the intergovernmental
Agreement, remain unchanged. Flow rates in the National Annual Reports and
in the Joint Annual Report will be rounded to 3 digits as follows: 10420, 6785,
520, 25.3, 2.45, 0.234.

The experts also agreed that the calculation of monthly and annual averages will
be based on the average daily data, and the monthly and yearly minima and
maxima will be based on the actual minimal and maximal water levels or flow
rates (not on the average daily values). If the specified background data were
not available the minima and maxima will be based on average daily values,
this fact shall be explicitly mentioned in the text. When counting flow rates
from two stations, rounding according to the above principle will be performed
after the calculation.
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PART 1

Surface water levels and flow rates

Surface water levels and flow rates in the year 2013 were observed without

changes, as in previous years. Measurements have been performed in the same extent.
Taking into account the agreement of surface water monitoring experts from April 15,
2014 the evaluation of surface water regime in the present Joint Report covers both, the
hydrological (the period from November 1 of the previous year to October 31 of the
evaluated year) and the calendar year (period from January 1 to December 31 of the
evaluated year). Surface water level observations were carried out at 28 gauging
stations on the Slovak side and 29 gauging stations on the Hungariahatel(-1).
Flow rate measurements and calculations were performed for 10 gauging stations on
each side. For the purpose of evaluation of surface water level and flow rate regimes
data from the stations listed in Table 1-1 the Parties mutually exchange. The
observation network is presented in Fig. 1-1a, b

Table 1-1: List of gauging stations

No.| Country [Station No.|Location and station name
Slovak side
1 Slovakia 1250 Danube, Bratislava-Devin
2 Slovakia 2545 Danube, Hamuliakovo
3 Slovakia 2558 Danube, Dobrohas
4 Slovakia 1251 Danube, Gatikovo
5 Slovakia 1252 Danube, Medvéov
6 Slovakia 1600 Danube, Koméarno
7 | Slovakia 2848 |[reservoir,Cunovo - dam
8 | Slovakia 2552 | DanubeCunovo - downstream from téunovo dam
9 Slovakia 2851 Mosoni branch of the Danube, intakeCainovo
10 | Slovakia 3126 left-side river arm system, intake at Dobroho$
11| Slovakia 2849 power canal, Gatlkovo Power station
12 [ Slovakia 2850 tail-race canal, Galtkovo Power station
13 | Slovakia 3124 seepage canal - upper water levalnovo
14 | Slovakia 3125 seepage canal - lower water levélinovo
15 [ Slovakia 1653 Little Danube, Malé Palenisko
16 | Slovakia 4045 left-side river arm system, A-1
17 | Slovakia 4046 left-side river arm system, B-1
18 | Slovakia 4047 left-side river arm system, B-2
19 | Slovakia 4048 left-side river arm system, C-1
20 | Slovakia 4049 left-side river arm system, D-1
21| Slovakia 4050 left-side river arm system, E-2
22 | Slovakia 4051 left-side river arm system, F-1
23| Slovakia 4052 left-side river arm system, F-3
24 | Slovakia 4053 left-side river arm system, G-1
25| Slovakia 4054 left-side river arm system, H-1
26 | Slovakia 4055 left-side river arm system, H-3
27 | Slovakia 4056 left-side river arm system, J-1
28 | Slovakia 4057 left-side river arm system, lake B (former gravel dredging pit)
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No.| Country [Station No.|Location and station name

Hungarian side

1 Hungary 000001 |Danube, Rajka

Hungary 004515 |Danube, Doborgaz

Hungary 000002 |Danube, Dunaremete

Hungary 000005 [Danube, Komarom

Hungary 000017 [Mosoni Danube, Mecsér

Hungary 000018 [Mosoni Danube, Bacsa

Hungary 003939 [Danube, submerged weir

X (N[O WIN

Hungary 004516 |[right-side river arm system, Helena

9 Hungary 003873 |seepage canal, lock No. .

10 [ Hungary 003875 |seepage canal, lock No. II.

11 [ Hungary 003940 |seepage canal, lock No. V.

12 | Hungary 003871 |seepage canal, lock No. VI.

13 | Hungary 110106 |Zé&tonyi Danube, Dunakiliti, Gyimélcsos at

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

At selected gauging stations common flow rate measurements were performed and
time series data of surface water levels and flow rates were compiled. Mutually agreed
data form the basis for joint evaluation of measures and water supply taken under
Articles 1-3 of the Agreement.

The intergovernmental Agreement, signed on April 19, 1995 set up a temporary
water management regime. The Parties has agreed that in case of average annual flow
rate of 2025 ms® in the Danube at gauging station Bratislava-Devin an annual
average of 400 fs’ of water should be discharged into the Danube old riverbed
downstream of th€unovo weir. Actual daily amount of water is goverrcthe flow
rate coming into the Bratislava-Devin cross-section, taking into consideration the rules
of operation set out in Annex 2 of the Agreeméxgdendix A.1). The flow rate in the
vegetation period (between April 1 and August 31), depending on the hydrological
conditions, should fluctuate between 400 and 60%in non-vegetation period
(between September 1 and March 31) the flow rate should not be less than<?50 m
According to the methodology agreed in the Joint Annual Report in 2004, in case of
flow rates over 5400 frs™* the amount of water over 600’8 discharged through the
Cunovo weir is not taken into consideration whenahaual average is calculated for
the purpose of this evaluation. In the Joint Annual Report in 2011 the methodology for
calculating the annual average was adjusted further. Modification relates to flow rates
over 600 m.s* discharged through th€unovo weir during maintenance works. In
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such cases the higher flow rates will be reduced for the annual average calculation
purposes to an amount corresponding to flow rates as defined in the Annex 2 of the
Agreement. In addition, another 43.87 of water was agreed in the Agreement to be
discharged into the Mosoni branch of the Danube and the right-side seepage canal.
Discharges are dependent on hydrological and technical conditions.

The gauging station Bratislava-Devin plays a key role in determining the current
amount of water to be released into the Danube old riverbed downstregnm@fo
weir. The basic monthly characteristics of flow rate in the Danube for the hydrological
year 2013 are given ihable 1-2a and for the calendar year 2013rable 1-2h The
Minimum and theMaximum values represent the lowest and the highest recorded data.
The Avg. min and theAvg. max represent the lowest and the highest average daily
values. The Averagés calculated from average daily values.

Table 1-2a: Monthly characteristics of flow rate in the Danube at Bratislava-Devin
gauging station in the hydrological year 2013

Year 2012 2013

IMonth Nov [ Dec| Jan | Feb|Mar | Apr |May |June|July| Aug |Sept| Oct| Year
[Minimum [1101]1140/14531662163316991960 3117146411431243/1392 1101
Avg. min (1139116814801706165817162053 321815224118812601426 1139
Average [15651996127132635211625352826 54062208158221151707 2444
IMaximum |2715499360024663 2905 3783 50801064(0345130944873/2411] 10640
Avg. max [24614484574544722839369636121052(0335128084511{2380° 10520

Table 1-2b: Monthly characteristics of flow rate in the Danube at Bratislava-Devin
gauging station in the calendar year 2013

Year 2013

IMonth Jan | Feb [Mar | Apr [May | June|July| Aug |Septl Oct | Nov| Dec| Year
[Minimum [14531662/163316991960 31171464 1143[12431392(1405/1081] 1081
Avg. min (148017061658 17162053 321815221188|126(01426/1427/1121 1121
Average [27132635211625352826 54062208 1582|21191707/1896/1360 2417
IMaximum |6002 466329053783 5080106403451 3094|48732411{2902/1720 10640
Avg. max [5745447228393696 3612105203351 2808|451123802587/1688 10520

In case of the hydrological year 20T3aple 1-2a) the minimal annual flow rate of
1101 mi.s* occurred on December 26, 2012, the lowest average daily flow rate of
1139 m.s* was recorded on following day December 27, 2012. The highest annual
flow rate occurred on June 6, 2013, when it reached 108403 at culmination, and
the highest average daily flow rate was 1053 The average annual flow rate at
this station in hydrological year 2013 reached 2444Mwhich represents the third
highest average annual flow rafEable 1-3). Higher average annual flow rates were
recorded only in 1999 (2582°m%) and 2002 (2458 #sY).

In case of the calendar year 20T&aljle 1-2b the minimal annual flow rate of
1081 mi.s* occurred on December 24, 2013, when also the lowest average daily flow
rate of 1121 ms® was recorded. Values for the highest annual flow rate and the
highest average daily flow are the same as in case of the hydrological year. The average
annual flow rate in calendar year 2013 reached 241§ nwhich is the second highest
average annual flow ratddble 1-3) Higher average annual flow rate was recorded
only in 2002 (2683 rhs™).
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Table 1-3: Average annual flow rates

Average annual Average annual
Station . flow rate in % of average| flow rate in % of average
Period .
No. hydrological year flow rate calendar year flow rate
(m°.s?) (m’s?)

1901-2001 2051 - 2052 -
1250 | 1990-2017 2035 - 2037 -
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

The hydrologic regime of the Danube in the year 2013 was rather similar as in the
previous year. Similarly unusual high flow rates occurred during winter months
(December 2012, January and February 2013) exceeding 4080 im January even
6000 ni.s™. Also in March, April and May higher flow rates occurred, almost reaching
or exceeding 3000 fi5*. Similarly to the previous year a large flood wave occurred in
June, but in 2013 the flow rate exceeded all previously recorded flow rates for more
than 100 years. The flood wave peaked on June 6, 2013 at 16640 Bigger flood
wave was recorded only in 1899 (10878s1). In late June another discharge wave
occurred, which exceeded 5008.st. From mid-July the flow rate fell below
2000 ni.s* and low flow rates lasted almost until the end of August, while at the
beginning and the middle of August the flow rate values were approaching the lowest
values recorded in this period. In mid-September one more discharge wave occurred
exceeding 4800 frs’. The flow rate during October and November decreased,
however three less significant discharge waves exceeding 246%) mere recorded.

In the third decade of December the flow rate dropped below 11@d.nin the
hydrological year 2013 August was an extremely dry month, dry month did not
occurred. November 2012, March, April and May 2013 belonged to moderately wet
month, while October 2013 was characterized as a wet month. Extremely wet months
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were December 2012, January, February, June and September 2013. Last two months,
November and December 2013 belonged to wet and moderately wet months.

As mentioned above, the flow rate regime on the Danube in the year 2013 was
more or less typical, however in winter months relatively high discharge waves
occurred. Regarding the water stages an extraordinary hydrological situation occurred
in early June 2013, when extremely large flood wave occurred.

After arelatively steady flow rate (1400°st') at the beginning of the
hydrological year a discharge wave occurred due to heavy rain in the German and
Austrian Danube catchment area, which culminated on November 6, 2012 at
2715 m.s. After the culmination the Danube flow rate decreased rapidly and until
mid-December it fluctuated between 1100 and 158&™the annual minimum for
the hydrological year 2013 occurred on November 26, 2012 with a flow rate of
1101 mi.s%). At the end of the second decade of December the flow rate due to hearty
and intense rainfall and strong warming again exceeded 2266, rbut the most
significant increase occurred on December 24, 2012, when the flow rate peaked at
4993 nt.s* (average daily flow rate was 4484.87). In early January the flow rate
again temporarily fell below 2000%s?, but due to intensive rainfall in the German
and Austrian Danube catchment area, which was accompanied by melting of the snow
cover, the flow rate rose sharply and peaked on January 7, 2013 at 6682 m
Subsequently the Danube flow rate gradually declined and before the end of the month
it decreased below 1500°m*. At the end of the month it got warmer again and the
flow rate on January 31, 2013 increased almost to 420" nThe warming combined
with weaker precipitation caused that the flow rate in the first week of February ranged
mostly above 4000 frs?, culminating on February 3, 2013 at 4663sh The flow
rate from the beginning of the second decade of February gradually decreased and
almost until the end of first decade of March it ranged around 18@3.nin the
second decade of March, under the influence of snow melting and weaker precipitation,
a small discharge wave occurred (culminating at 2985%n but until the beginning
of the second decade of April the flow rate again fluctuated mostly below 2069 m
which significantly lagged behind the long-term average flow rate in this period. The
Danube flow rate in the second decade of April began to rise due to continued snow
melting and relatively heavy rainfall especially in the Austrian Danube catchment area.
The flow rate from mid-April to mid-May ranged between 2800 and 380§'nrom
mid-May the flow rate gradually declined below 2108sh But at the end of the third
decade of May the flow rate began rise sharply due to intense rains into the saturated
catchment in the upper section of the Danube. Extreme rainfall in the German and
Austrian Danube catchment area induced a significant increase of flow rate and caused
a large flood wave, which peaked on June 6, 2013 at 10840 (average daily flow
rate of 10520 rhs?). After the culmination the flow rate initially declined sharply, the
decrease in the second decade of June was gradual and lasted until the half of the third
decade of June. Under the influence of new precipitations in the mid of the third
decade of June the flow rate again rose sharply and peaked on June 27, 2013 at
5358 ni.s*. After this culmination the gradual decrease of flow rate continued until the
end of the second decade of August, when it declined below 1266 &ince the end
of first decade of July the flow rates ranged well below the average daily flow rate in
this period and in August it was close to the lowest long-term average daily values. In
the second half of the August the flow rate temporarily increased due to rich
precipitations and at the end of the month, August 29, 2013 it peaked at 3694 m
Subsequently the flow rate dropped sharply and at the end of the first decade of
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September it fluctuated below 1306.81. After heavy rainfall in the second decade of
September the flow rate at the end of decade a discharge wave occurred, culminating
on September 20, 2013 at 4873sh. After a strong decline of flow rate below
2000 ni.s?, the flow rate in October ranged mostly between 1400 and 1768 m

only in the second decade of October, due to more significant rainfall, a small
discharge wave occurred, culminating on October 18, 2013 at 2441 mhe flow

rate in the middle of the first decade of November again temporarily increased due to
richer precipitation (culminating on November 7, 2013 at 2988 but from mid-
November to late December it declined gradually. The lowest flow rate in 2013 was
recorded on December 24, 2013, when it dropped to 168t gannual minimum for

the calendar year 2013).

The course of flow rates during the year 2013 at gauging station No. 1250 —
Bratislava-Devin is shown in Fig. 1-2.

1.1. Discharge into the Danube downstream of €hovo weir

The determination of average daily amount of water released into the Danube
downstream ofCunovo weir was based on average daily flow rategroehed at
gauging stations Doborgaz and Heleldg(1-3). At these stations joint flow rate
measurements were performed to determine the flow rate supplied into the Danube old
riverbed. The basic monthly characteristics of flow rate in the Danube downstream of
the Cunovo weir (consisting of the sum of flow rates atiging stations at Doborgaz
and Helena) for the hydrological year 2013 are givernTable 1-4a and for the
calendar year 2013 imable 1-4h The Minimum and theMaximum values represent
the lowest and the highest recorded data. AVge min and theAvg. max represent the
lowest and the highest average daily values. AVeeage is calculated from average
daily values.

Table 1-4a: Monthly characteristics of flow rate in the Danube downstream of the
Cunovo weir in the hydrological year 2013

Year 2012 2013

IMonth Nov | Dec| Jan | Feb|Mar | Apr |May |June|July| Aug |Sept| Oct| Year
[Minimum | 123] 193] 196 200| 228| 249| 217| 556|450| 353| 253 222 123
Avg. min [ 215|201 | 213 225|254 | 347| 224| 573|458| 383| 271| 233 201
Average |[247]279] 430 359|348|531|530|1816|538| 428| 424 275 517
IMaximum [ 345| 62912000 589 | 511 | 825| 818 |7300| 618| 726 | 937 | 434| 7300
Avg. max | 369| 5261735 561 | 505| 804 | 804 |6860| 596| 593| 672 | 387| 6860

In case of the hydrological year 201Bable 1-4a) the average annual flow rate
released into the Danube downstream ofttheovo weir was 517 fs™*. The minimal
annual flow rate of 123 ¥rs* occurred on November 2, 2012, with the lowest average
daily flow rate of 183 ris™. The highest annual flow rate occurred on June 7, 2013,
when it reached 7300%s™ at culmination, and the highest average daily flow rate was
6860 m.s’. Taking into consideration the obligations envisaged in the
intergovernmental Agreement, the Slovak Party, in case of the average annual flow rate
of 2444 ni.s* at Bratislava-Devin, was obliged to release an average annual discharge
of 483 ni.s' into the Danube riverbed downstreamCafnovo weir. The total average
annual discharge released to the Danube downstreghamafvo was 517 fixs™.
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Table 1-4b: Monthly characteristics of flow rate in the Danube downstream of the
Cunovo weir in the calendar year 2013

Year 2013

[Month Jan | Feb|[Mar | Apr [May | June|July| Aug |Sept Oct | Nov | Dec| Year
[Minimum | 196/ 200| 228| 249 217| 556|450| 353 | 253 222|211 208 196
Avg. min | 213 225|254 | 347 | 224 | 573|458| 383 | 271] 233| 217 | 214 213
Average | 430 359|348 531| 530|1816|538| 428 | 424 275| 271 | 228 513
[IMaximum |2000 589 | 511 | 825| 818| 7300| 618| 726 | 937 434| 460| 251| 7300
Avg. max (1735 561 | 505 | 804 | 804 | 6860|596| 593 | 672 387 | 400| 239| 6860

In case of the calendar year 20IBalfle 1-4b the average annual flow rate
released into the Danube downstream ofttheovo weir was 513 ™. The minimal
annual flow rate of 196 frs* occurred on January 21, 2013, when also the lowest
average daily flow rate of 213%s™* was recorded. Values for the highest annual flow
rate and the highest average daily flow rate were the same as in case of the hydrological
year. Taking into consideration the obligations envisaged in the intergovernmental
Agreement, the Slovak Party, in case of the annual average flow rate of 261am
Bratislava-Devin, was obliged to release an average annual discharge of g7intm
the Danube riverbed downstream(inovo weir. The total average annual discharge
released to the Danube downstream afdvo was 513 fhs™.

During the evaluated year 2013 discharges over 608 mue to higher flow rates
in the Danube (over 5400%w™) were released in January 2013 (January 6-8, three
days) and in June 2013 (June 2-10, nine days and on June 26, one day). Higher
discharges were released also in the period from April 25 to May 6 on the request of
the Hungarian Party, aiming partial artificial flooding of the right-side river branch
system. According to the modified methodology of average annual discharge
calculation, accepted in the Joint Annual Report on the environment monitoring in
2011, reduction of discharge released to the Danube old riverbed for the above-
mentioned periods was dorieaple 1-5).

Table 1-5: Reduced flow rates for the modified average annual discharge

calculation
Date Q Bratislava-Devin |Original Q (m>.s")| Reduced Q (ni.s")
6.1.2013 5745 1421 600
7.1.2013 5714 1735 600
8.1.2013 5511 1653 600
2.6.2013 5649 1540 600
3.6.2013 6929 2387 600
4.6.2013 8723 3464 600
5.6.2013 9868 5283 600
6.6.2013 10520 6444 600
7.6.2013 9974 6860 600
8.6.2013 8585 5412 600
9.6.2013 6813 3929 600
10.6.2013 5630 2125 600
26.6.2013 5511 1851 600

When the reduced dischargefable 1-5) are applied in the average annual
discharge calculation the Slovak Party in 2013 released an average annual discharge of
418 nt.s' in case of the hydrological year and 413ghin case of the calendar year.
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Some deficiencies were encountered as regards the compliance with the minimal
discharges, especially during the non-vegetation period, when the deficit of discharge
exceeded the acceptable deviationtaof %. Based on the jointly accepted flow rate
data the deficit was higher than the acceptable deviation in November 2012 for eleven
days, during December 2012 for eight days, in January 2013 for eleven days, in
February 2013 for six days, during November 2013 for nine days and in December
2013 for eighteen days. In case of the minimal values in the vegetation period it can be
stated that in the year 2013 flow rate less than 408'mccurred for nine days — one

day in April 2013 and eight days in May 2013, however in May the lower discharge
was released due to works in ferry wharf. Based on the above it can be concluded that
the flow regime in the summer has been followed. The deficiencies in the winter period
had not significant impact on the biota of the area affected. To remedy these
deficiencies negotiation with stakeholders is proposed.

Based on the above evaluation of water amount released into the Danube old
riverbed, it can be stated that Slovak Party has fulfilled the average annual discharge
jointly agreed in the intergovernmental Agreement. Taking into consideration the
minimal values prescribed in the Agreement (in the winter period not less than 250
m.s?, in the vegetation period at least 408 and the acceptable deviatict? (%)
it can be stated that flow rates below 250shoccurred in 63 cases (difference max to
14.8 n?.s1); flow rate below 400 fhs* in the summer period occurred once, if not
taking into account lower discharges due to works in the ferry wharf. In the period from
April 25 to May 6, 2013 during the artificial flooding, flow rates above 66&hwere
released at the request of the Hungarian Party.

1.2. Discharge into the Mosoni branch of the Danube

According to the intergovernmental Agreement from April 1995 the flow rate into
the Mosoni branch of the Danube, which consist of flow rate released into the Mosoni
branch of the Danube through the intake structuféuabvo and flow rate through the
seepage canal, should be 43snh. Discharge measurements are carried out
downstream of the intake structure on Slovak territory at 0.160 rkm and also upstream
of the lock No. | on Hungarian territory. Average daily flow rates were agreed upon
joint evaluation of common discharge measurements performed at both profiles.

Regarding the discharge released into the Mosoni branch of the Danube data
measured downstream of the intake structure were considered in this evaluation
(Fig. 1-4, Table 1-6a, 1-6p

Table 1-6a: Monthly characteristics of water amount released into the Mosoni branch
of the Danube through the intake air®©vo in the hydrological year 2013

Year 2012 2013

IMonth Nov [ Dec| Jan | Feb|Mar | Apr |May |June|July| Aug |Sept| Oct| Year
[Minimum [18.7/30.7/13.3]| 28.8/ 25.3| 26.2|31.1| 14.1{25.0[ 28.4|29.2|17.5] 13.3
Avg. min [24.9|31.8|19.5/42.6{40.1|39.8|41.5| 14.1|37.6/40.0| 39.6/20.8] 14.1
Average |[30.4/39.0/32.6/43.5/43.0(42.9|42.5| 25.2|142.3]41.8|/41.2|35.9] 38.3
[IMaximum | 36.1|45.3(44.2| 44.9| 44.6| 45.7| 44.5| 44.6|44.2/ 43.7|43.5/42.5|] 45.7
Avg. max [33.6/44.9|43.7|44.7|44.2| 45.3| 44.4| 44.0|143.6/43.0|143.1{42.0] 45.3
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In case of the hydrological year 201Bable 1-6a) the average annual discharge
released into the Mosoni branch of the Danube downstream through the intake at
Cunovo was 38.3 is®. The minimal annual discharge of 13.3s1 occurred on
January 21, 2013, while the lowest average daily discharge of 41 was recorded
during June 15-17, 2013. The highest annual discharge of 4%%¥ eucurred on April
28, 2013, when the highest average daily discharge of 453 was recorded as well.

Table 1-6b: Monthly characteristics of water amount released into the Mosoni branch
of the Danube through the intake atr©vo in the calendar year 2013

Year 2013

IMonth Jan | Feb [Mar | Apr [May | June [July| Aug |Sept Oct | Nov | Dec| Year
[Minimum |[13.3]28.8| 25.3| 26.2/31.1| 14.1[25.0 28.4]29.2/17.5/24.0/28.1] 13.3
Avg. min [19.5/42.6{40.1|/39.8/41.5| 14.1|37.6/ 40.0/39.6/ 20.8| 24.0{41.5| 14.1
Average |[32.6/43.5/43.0/42.9|42.5| 25.2|42.3 41.8|41.2/35.9/41.2/42.9] 39.6
[Maximum | 44.2| 44.9/ 44.6| 45.7| 44.5| 44.6 |44.2) 43.7|43.5/42.5/44.0/44.6] 45.7
Avg. max [43.7/44.7|44.2| 45.3| 44.4| 44.0|43.6/ 43.0|143.1]42.0|44.0{44.3| 45.3

In case of the calendar year 20Talfle 1-6b the minimal annual discharge, the
lowest average daily discharge, the highest annual discharge and the highest average
daily discharge were the same as in case of the hydrological year. The average annual
discharge released into the Mosoni branch of the Danube was 396 m

The flow rate in the right-side seepage canal was also measured at two sites. The
first is on the Slovak territory atunovo; the second is on the Hungarian territory at
Lock No. Il. In this evaluation the data observed at Lock No. Il were considered
(Table 1-7a, 1-7D.

Table 1-7a: Monthly characteristics of flow rate determined at Lock No. Il in the
hydrological year 2013

Year 2012 2013

IMonth Nov [ Dec| Jan | Feb|Mar | Apr |May |June|July| Aug |Sept| Oct| Year
[Minimum [ 1.13]0.7060.7060.706 1.20[0.764 1.20| 1.13[2.33[2.22|1.13|1.13| 0.706
Avg. min [1.23|0.7130.7500.7271.24(0.8251.31| 1.15|2.34{2.27| 1.99{1.15| 0.712
Average [1.60(1.44]1.33|1.41|1.48|1.84 |1.56| 4.02|2.90| 2.56|2.63|2.52 2.10
IMaximum | 2.22|2.01 [2.54 |2.33 [ 1.92|3.56 | 1.92|10.5 |4.16| 3.02|5.28|4.69| 10.5
Avg. max [2.03]1.79 ]2.20|2.09 | 1.79|3.33 | 1.85| 9.95|3.76/ 2.91| 4.80/ 3.83| 9.95

In case of the hydrological year 20I3able 1-7a) the average annual flow rate in
the right-side seepage canal at Lock. No. Il was 2.16'mThe minimal annual flow
rate of 0.706 rhs® occurred on December 25, 2012, and also at least on January 6,
2013 and February 3, 2013. The lowest average daily flow rate of 0742 was
determined on December 25, 2012. The highest annual flow rate of 16% m
occurred on June 7, 2013, when the highest average daily flow rate of 9s95was
recorded as well.
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Table 1-7b: Monthly characteristics of flow rate determined at Lock No. Il in the
calendar year 2013

Year 2013

[Month Jan | Feb|[Mar | Apr [May | June|July| Aug |Sept Oct | Nov | Dec| Year
[Minimum [0.7060.706 1.20|0.768 1.20| 1.13[2.33 2.22]1.13/1.13|2.11[1.82] 0.706
Avg. min [0.7500.7271.24(0.8251.31| 1.15|2.34{ 2.27|1.99/ 1.15| 2.25{1.98| 0.727
Average (1.331.41]1.48|1.84|1.56| 4.02|2.90 2.56|2.63|2.52|2.64(/2.17] 2.30
[IMaximum |2.54 |2.33 [ 1.92|3.56 [ 1.92|10.5 |4.16) 3.02|5.28) 4.69| 3.56| 2.54| 10.5
Avg. max [2.20 |2.09 | 1.79|3.33 | 1.85| 9.95|3.76| 2.91]4.80| 3.83] 3.55[2.49] 9.95

In case of the calendar year 20Taljle 1-7b) the average annual flow rate in the
right-side seepage canal at Lock. No. Il was 2.3 The minimal annual flow rate
of 0.706 m.s* occurred at least on January 6, 2013 and February 3, 2013. The lowest
average daily flow rate of 0.727°rs" was determined on February 3, 2013. Values for
the highest annual flow rate and the highest average daily flow rate were the same as in
case of the hydrological year

The total flow rate into the Mosoni Danube consist of flow rate released into the
Mosoni branch of the Danube through the intake structuteuabvo and flow rate
through the right-side seepage canal.

Table 1-8a: Monthly characteristics of flow rate released into the Mosoni Danube in
the hydrological year 2013 (average daily values)

Year 2012 2013

IMonth Nov [ Dec| Jan | Feb |[Mar | Apr |May [June|July [ Aug | Sept| Oct | Year
Avg. min [26.2| 33.3|20.8/43.5{41.4/42.2|42.8/16.7|40.7|42.6|41.6(22.3] 16.7
Average |[32.0/40.4|33.9/44.9|44.4/44.7|44.1|29.2|45.2|44.3|143.9/38.4] 40.5
Avg. max [ 35.6/46.5|45.0/46.3|45.9/47.1|46.1|46.6|46.9/45.6|47.5(44.4] 475

In case of the hydrological year 201Bable 1-8a) the average annual discharge
released into the Mosoni Danube was 40°%M The lowest average daily flow rate of
16.7 m.s* was recorded on June 4, 2013, during the flood wave. The highest average
daily flow rate of 47.5 rhs* occurred on September 26, 2013.

Table 1-8b: Monthly characteristics of flow rate released into the Mosoni Danube in
the calendar year 2013 (average daily values)

Year 2013

[Month Jan | Feb|[Mar | Apr [May | June|July| Aug |Sept Oct | Nov | Dec| Year
Avg. min [20.8|43.5{41.4|/42.2|42.8| 16.7|40.7| 42.6|41.6/22.3| 27.6|43.5| 16.7
Average |[33.9/44.9|44.4/44.7\44.1| 29.2|45.2| 44.3|143.9/38.4/43.8/45.0] 41.8
Avg. max [45.0/46.3{45.9/47.1|46.1| 46.6|46.9 45.6|47.5/44.4|46.9146.4] 47.5

In case of the calendar year 20IRaljle 1-8b the average annual discharge
released into the Mosoni Danube was 413&M Values for the lowest and the highest
average daily flow rates were the same as in case of the hydrological year.

In the hydrological year 2013, due to the maintenance works on turbines and the
intake structure, reduced amount of water was released for 81 days. Reduced amount of
water was also released during the flood wave in the first half of June and during the
discharge wave at the end of June; altogether for 22 days. Despite these limitations it
can be concluded that the water amount prescribed in the intergovernmental Agreement
was fulfiled. The average annual discharge into the Mosoni Danube in the




Joint Annual Report on Environment Monitoring in 2013 15

hydrological year 2013 was 40.581", which is 94.2 % of the agreed amount. In case
of the calendar year the average annual discharge reached®4t’,8which is 97.2 %
of the agreed amount.

1.3. Water distribution on the Hungarian territory

Goal of the water distribution on the Hungarian side is to ensure the continuous
water supply of river branches in the inundation area, river branches on the flood-
protected area and the Mosoni Danube. The Hungarian Party determined the actual
water distribution on the basis of incoming flow rate in the Bratislava-Devin cross-
section and depending on the season, as described in the Operation rules for water
distribution.

1.3.1. Water supply into the inundation area

River branches in the inundation area on Hungarian side can be supplied with
water from two sources:
a) Through three openings in the Danube riverbank by manipulating the water
level impounded by the submerged weir and the Dunakiliti dam. The total
inflowing discharge is measured at Helena gauging station.

b)  From the right-side seepage canal through lock No. V.
These two sources are summed to determine the total amount.

The criteria for water distribution were set up when planning the revitalization of
the right-side river branch system. The reference status was determined at the end of
the nineties with participation of stakeholders. Taking various needs into consideration
the water distribution reflects the hydrological regime of the fifties. Water levels
characteristic for this period were targeted in the river branches in the inundation area.
The actual daily flow rate was determined as a function of flow rate entering the
Bratislava - Devin cross-section. Environmental status of Szigetkdz in the reference
period was determined as the most similar to a state that can be sustainable on a long
run, and provides sufficient information on riverbed morphology and hydro-geological
regime for determining the reference status. This is fully in line with recommendations
of the Water Framework Directive and goals of the River Basin Management.

The total water amount inflowing through the three openings in the Danube
riverbank upstream of the submerged weir is determined at Helena gauging station.
Joint flow rate measurements at this gauging station were performed by both Parties.
Measurements were jointly evaluated and average daily flow rate data were adopted
(Table 1-9a, 1-9D.

Table 1-9a: Monthly characteristics of flow rate determined at Helena gauging station
in the hydrological year 2013

Year 2012 2013

IMonth Nov| Dec | Jan | Feb [Mar| Apr | May [June|July |Aug| Sept| Oct | Year
[Minimum [26.0] 17.6 20.6 17.425.54 36.1 77.4 65.0 86.6 51.5 38.418.9] 17.6
Avg. min (28.2| 18.4 23.2 23.237.3 54.2 80.4 79.1 89.5 55.2 42.721.5| 18.4
Average [39.0] 40.7 66.17 59.858.1106 |127 | 268 |113 | 71.1 78.243.7[ 89.1
[IMaximum | 75.1| 110 |226 |136 [90.5222 {203 |1060 [129 (119 | 143 | 74.4| 1060
Avg. max [68.9] 87.4195 |124 |88.11213 |201 (1030|127 |115 (140 |68.2/1030
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In case of the hydrological year 201Bable 1-9a) the average annual discharge
into the right-side river branches at Helena gauging station was 8%l rithe
minimal annual flow rate of 17.6%s™ and also the lowest average daily flow rate of
18.4 nmi.s* was determined on December 16, 2012. The highest annual flow rate of
1060 m.s* occurred on June 7, 2013, when the highest average daily flow rate of
1030 mi.s* was recorded as well.

Table 1-9b: Monthly characteristics of flow rate determined at Helena gauging station
in the calendar year 2013

Year 2013

[Month Jan | Feb|[Mar | Apr [May | June|July | Aug | Sept| Oct | Nov| Dec| Year
[Minimum | 20.6 17.§25.5| 36.1 77.4 65.0 86.6 51.5 38.218.9/19.5/16.5| 16.5
Avg. min | 23.2 23.237.3| 54.2 80.4 79.1 89.5 55.2 42.7121.5/20.5[{17.3] 17.3
Average | 66.71 59.8§58.1/106 |127 | 268 (113 | 71.1 78.243.7|36.4/21.2] 87.2
[Maximum |226 [136 |90.5|222 {203 |1060 |129 |119 [143 | 74.4]|60.5| 29.5[ 1060
Avg. max (195 |124 [88.1/213 [201 ({1030 (127 |115 |140 | 68.2|53.5[26.7] 1030

In case of the calendar year 20Taljle 1-9b the average annual flow rate at
Helena gauging station was 87.2.e1. The minimal annual flow rate of 16.5° "
and the lowest average daily flow rate of 17 3shwas determined on December 29,
2013. Values for the highest annual flow rate and the highest average daily flow rate
were the same as in case of the hydrological year.

The water amount inflowing from the right-side seepage canal is determined at the
Lock No. V. The residual amount of water from the Mosoni Danube supply is released
through this object.

Table 1-10a: Monthly characteristics of flow rate determined at Lock No. v in the
hydrological year 2013

Year 2012 2013

[Month Nov | Dec| Jan | Feb | Mar | Apr |[May [June| July | Aug |Sept| Oct [ Year
[Minimum | 2.3d 9.40 0.00 2.00 8.6/ 0.0Q 0.00 0.00 0.00|0.20| 0.50 3.60 0.00
Avg. min | 2.5813.1| 0.00 4.2413.3| 0.0Q 0.00 0.00 0.00|0.50| 4.51 4.74 0.00
Average (16.121.0(10.1[18.2(17.8]|13.4| 8.46 0.840.81|3.96| 9.8§18.7( 11.6
IMaximum |24.0 |29.7 | 29.1|27.3 |27.3[22.4]19.2|9.10| 3.00| 7.60{15.0|27.3| 29.7
Avg. max [23.8 |29.5 [28.7[27.3 21.2121.6|18.3|3.72| 2.51| 7.43|14.4[27.3| 29.5

In case of the hydrological year 20IBable 1-10a) the average annual flow rate
through the Lock. No. V was 11.6°ms'. The minimal annual flow rate and also the
lowest average daily flow rate was 0.08.g and it occurred several times in January,
April, May, June and July 2013. The highest annual flow rate of 24s*and the
highest average daily flow rate of 29.5.stoccurred on December 18, 2012.

Table 1-10b: Monthly characteristics of flow rate determined at Lock No. V in the
calendar year 2013

Year 2013

[Month Jan | Feb |[Mar| Apr |May [June|July | Aug | Sept| Oct | Nov | Dec| Year
[Minimum | 0.00 2.0q 8.6 0.00 0.040.00/0.00[0.20] 0.50 3.60 8.3028.1] 0.00
Avg. min [ 0.00 4.2413.3] 0.00 0.00 0.00/0.00/0.50] 4.5 4.7211.4|28.2[ 0.00
Average (10.1 |18.2 [17.8|13.4 | 8.46§0.82|0.81/3.96] 9.8§18.7|22.1|28.9| 12.7
[Maximum |29.1 |27.3 |27.3|22.4 |19.2|9.10| 3.00| 7.60{15.0 |27.3|28.4|29.6] 29.6
Avg. max [28.7 |27.3 [21.2|21.6 |18.3|3.72|2.51|7.43|14.4 |27.3|28.4| 29.6] 29.6
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In case of the calendar year 20IRaljle 1-100 the average annual flow rate
through the Lock. No. V was 12.7°rs*. The minimal annual flow rate and the lowest
average daily flow rate and also their occurrence was the same as in case of the
hydrological year 2013. The highest annual flow rate and the highest average daily flow
rate, both of 29.6 fs*, occurred on December 18, 2013.

The total flow rate inflowing to the inundation area consist of water amount
flowing through the Helena cross-section and water amount flowing through the Lock.
No. V in the right-side seepage carfab( 1-5, Table 1-10a, 1-10b

Table 1-11a: Monthly characteristics of total water amount released into the
inundation area in hydrological year 2012 (average daily values)

Year 2012 2013

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

Avg. min [49.4| 47.3 47.0 48.3 57.8 74.§ 98.1 81.1 91.2 61.5 55.3 48.3 47.Q
Average [55.0| 61.6 76.§ 77.9 75.8§119 |136 | 269 (113 | 75.0 88.1 62.4( 101

Avg. max | 72.7|101 |195 [128 |103 [213 | 210 |1030 (127 |116 [145 | 88.6( 1030

Concerning the total flow rate in the right-side river branch system in the
hydrological year 2013T@ble 1-11a) the average annual value was 185 The
lowest average daily flow rate of 47.G.81 was recorded on January 21, 2013. The
highest average daily flow rate of 1036.st occurred on June 7, 2013, during the
culmination of flood wave.

Table 1-11b: Monthly characteristics of total water amount released into the
inundation area in the calendar year 2013 (average daily values)

Year 2013

IMonth Jan | Feb [Mar [ Apr | May |June|July [ Aug|Sept| Oct | Nov| Dec| Year
Avg. min | 47.0 48.3 57.8 74.8 98.1 81.1 91.2 61.5 55.3 48.3|48.9| 46.8 46.8
Average | 76.§ 77.9 75.8§119 |136 | 269 (113 | 75.0 88.1 62.4|58.5/50.2] 100
Avg. max (195 |128 |103 [213 |210 (1030|127 |116 |145 | 88.6|73.4| 54.9| 1030

In case of the calendar year 20Taljle 1-8b) the average annual of the total flow
rate in the right-side river branch system was 16@mThe lowest average daily flow
rate of 46.8 ms* was recorded on December 29, 2013. The highest average daily flow
rate was the same as in case of the hydrological year 2013.

In the year 2013 from April 25 to May 6 artificial flooding of the right-side river
branch system was realized. At the request of the Hungarian Party higher discharges
were released into the Danube old riverbed. During the flood wave in June the
inundation area on both side of the Danube was naturally flooded from 3 to 16 days,
depending on the terrain altitude.

Concerning the water stages in the Hungarian river branch system it can be stated
that water levels in the upper part of the inundation area (Tejfaluszigeti river branch
system) were slightly behind the reference status during the low and mid water periods.
In the middle part of the inundation area (Cikolai and Bodaki river branch systems) the
water levels for the low and mid water periods corresponded to the reference status,
and during high water periods were slightly above. The corresponding water stages in
the lower part of inundation area (Asvanyi river branch system) cannot yet be achieved
due to missing technical measures. However, after completion of the ongoing
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construction works, aimed at rehabilitation of the river branches, the opportunity to
achieve the reference status opens.

Based on the above mentioned it can be concluded that the reference water levels
in the upper and middle part of the inundation area were quite well achieved.
Achieving the reference water levels in the lower part of the river branch system
becomes possible after completion the ongoing construction works.

1.3.2. Water supply into the Mosoni Danube

The water supply into the Mosoni Danube is realized from the right-side seepage
canal through the lock No. VF{g. 1-6). The flow rate is measured at the cross-section
downstream of the lockf@ble 1-12a, 1-12p

Table 1-12a: Monthly characteristics of flow rate discharged into the Mosoni Danube
through the Lock No. VI in the hydrological year 2013

Year 2012 2013

IMonth Nov| Dec| Jan | Feb |Mar| Apr | May [June|July | Aug| Sept| Oct | Year
[Minimum [10.3] 10.3]13.8| 16.5|17.4 19.5| 21.7| 4.1130.3/30.3| 27.7|/13.0] 4.11
Avg. min [10.5[10.5|14.9|/17.1{19.5 22.0| 24.5| 6.0630.4|30.6| 28.8|14.4[ 6.06
Average [15.5/18.6]|21.5|24.9(25.4 27.2| 28.8/19.8 | 33.4|34.6| 33.5[/18.4 25.2
IMaximum | 22.2| 32.5(37.2| 34.8|33.00 43.5| 38.2|43.5]| 40.9|37.2| 37.2|36.0f 435
Avg. max [21.6] 31.1]33.9| 33.9(32.1] 42.0| 36.8|38.3 | 38.6|37.0] 37.2|35.6] 42.0

In case of the hydrological year 20IBable 1-12a) the average annual discharge
released through the Lock No. VI into the Mosoni Danube was 25s2.nirhe
minimal annual flow rate of 4.11%s" occurred on June 3, 2013 and the lowest
average daily flow rate of 6.06°s* was recorded on June 4, 2013. The highest annual
flow rate of 43.5 Ms* occurred on April 28, 2013 and June 26, 2013. The highest
average daily flow rate of 42.0%s" occurred on April 28, 2013.

Table 1-12b: Monthly characteristics of flow rate discharged into the Mosoni Danube
through the Lock No. VI in the calendar year 2013

Year 2013

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

[Minimum [13.8]16.5/17.4|19.5[21.7] 4.1130.3/30.3[27.7/ 13.0[11.3{10.5 4.11
Avg. min [14.9/17.1|19.5/22.0{24.5| 6.1030.4|30.6|28.8| 14.4|16.1| 13.2 6.10
Average |[21.5|24.9|25.4|27.2|28.8| 19.8|33.4/34.6/33.5/18.4(21.4{14.1] 25.2

IMaximum | 37.2| 34.8| 33.0| 43.5| 38.2| 43.5|40.9|37.2/37.2| 36.0|26.9| 16.5[ 43.5

Avg. max [33.9|33.9|32.1/42.0{36.8| 38.3|38.6/37.0|37.2| 35.6/26.1| 15.7| 42.0

In case of the calendar year 20Ialjle 1-12h the average annual discharge
released into the Mosoni Danube was also 25.8'mValues for the minimal and
maximal annual flow rate and the lowest and highest average daily flow rates were the
same as in case of the hydrological year 2013.

The water supply regime is controlled by the rules of operation and follows the
Danube’s water regime. During the flood wave in June the water supply of the Mosoni
Danube was reduced due high water level in the inland area. In the non-vegetation
period a low water period was simulated in the Mosoni Danube. This was realised by
redirecting of a greater part of water into the inundation area.
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1.4. The Danube water level characteristics o@unovo-Vamosszabadi stretch

According to the prevailing influence the Danube stretch betwegmovo and
Vamosszabadi may be divided into four different sections. These sections can be
characterised by data obtained from following gauging stations: Rajka and
Hamuliakovo, Dunakiliti, Doborgaz and Dobrolip®unaremete and Gailkdvo.
Vamosszabadi and Mediev.

Characteristics of the four sections @hunovo - Vamosszabadi stretch in the
hydrological year 2013 are as follows:

a) SectionCunovo - Dunakiliti. Since construction the submerged weir the water
level in this section is impounded. This impounded section provides water into the
right-side river branch system. The amount of water released into the river branch
system is determined by water level regulation at the Dunakiliti dam. Since
introducing the submerged weir into operation the water level is maintained in the
mid-water riverbed. However, the water level and the flow velocity in June was
strongly influenced by the extreme flood wave. Flow velocities measured during
flow rate measurements in 2013, except measurements during flood waves in
January and June, fluctuated in the range between 0.28-0.88284s808 m.s™).

Flow velocities during flood waves reached values from 1.14 to 2.8b(1093-

6238 m.s%). In the hydrological year 2013 flow rates exceeding 68§ were
released into the Danube old riverbed on four occasions: during flood waves in
January and June and during the artificial flooding of the right-side river branch
system in late April and early May.

In the hydrological year 2013 the average daily water level at the Hamuliakovo
gauging station (rkm 1850) fluctuated from 122.72 to 129.52 m a. s. |. (122.70-
129.52 m a. s. |. in the calendar year 2013) and the average annual water level was
123.21 m a.s.| (123.19 m a. s. l. in the calendar year 2013). The average daily
water level in the Rajka profile (rkm 1848.4) fluctuated from 122.69 to 128.91 m
a.s.l. (122.65-128.91 m a. s. I. in the calendar year 2013) and the average annual
water level was 123.15m a.s.l. (123.13m a.s.l. in the calendar year 2013)
(Fig. 1-7). Compared with the previous year the minimal water levels in the
hydrological year 2013 were higher by 0.13 m and lower by 0.03 m respectively,
and the maximal water levels were higher by 5.59 m and 5.09 m respectively. The
average annual water levels were higher by 0.11 m and 0.08 m respectively.

b) Section between Dunakiliti and Dunaremekhis section of the Danube is not
influenced by any measures and the water level is determined only by flow rate in
this stretch of the river. In the upper part of this section the water level in the river
branches is about 3 m higher than the water level in the main riverbed. In the
hydrological year 2013 the average daily water level at the Dobliafesging
station (rkm 1838.6) fluctuated in the range from 116.82 to 124.49 m a. s. |. (the
same range for the calendar year 2013) and the average annual water level was
117.85m a.s.l. (117.86 m a. s. l. in the calendar year 2013). The average daily
water level at the Dunaremete profile (1825.5) fluctuated from 113.29 to 120.41 m
a. s. l. (the same range for the calendar year 2013) and the average annual water
level was 114.14 m a. s. |. (114.15 m a. s. |. in the calendar year Fid.3)-8).

Flow velocities, except measurements during flow waves in January and June,
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d)

fluctuated in the range between 0.65-1.23n{204-525 m.s%). Flow velocities
during flood waves reached values from 0.73 to 2.36 nf9@2-5102 ms?).
Compared with the previous year the minimal water level at Dobfohas lower

by 0.29 m, at Dunaremete lower by 0.12 m. The maximal water levels were higher
by 5.32 m and 4.67 m respectively. The average annual water levels were higher
by 0,16 m and 0,23 m respectively.

Section between Dunaremete and J&y@ water level in this section is influenced

by backwater effect from the confluence of the tailrace canal and the Danube old
riverbed (rkm 1811). The water level changes, especially in the lower part of this
section, are influenced by the flow rates in the tailrace canal. Length of the
upstream section influenced by backwater effect depends on the actual flow rate
distribution between the hydropower plant and the Danube old riverbed. In normal
operation it can be stated that the backwater effect reaches the Dunaremete profile
(rkm 1825.5) at flow rates exceeding 2508ghat Medveov. In the hydrological

year 2013 the average daily water level at Gaixo gauging station (rkm 1819)
fluctuated in the range from 111.61 to 119.15m a. s. l. (the same range for the
calendar year 2013) and the average annual water level was 112.50 m a.s. |.
(112.48 m a.s.l. in the calendar year 201Bjg.(1-9). Daily water level
fluctuation at Gabikovo gauging station in the Danube old riverbed osach

about 0.20 m as a consequence of hydropower plant operation. Compared with the
previous year the minimal water level was lower by 0.05 m and the maximal water
level was higher by 4.35 m. The average annual water level was higher by 0.23 m.

Section Sap - Vdmosszabathe flow rate in this section approximately equals to
flow rate at Bratislava and is additionally influenced by the Galvd
hydropower plant operation. Daily water level fluctuation at this stretch (up to
0.30 m) depends on the hydropower plant operation. Major changes occur at low
flow rates in the Danube due to the ratio of total flow rate and the capacity of one
turbine, which may be put into operation or stopped. The average annual flow rate
at Vamosszabadi - Meddiev profile in hydrological year 2013 was 2323 #f.

In the hydrological year 2013 the average daily water level at M&werofile

(rkm 1806.3) fluctuated in the range from 108.50 to 117.11 m a. s. . (the same
range for the calendar year 2013) and the average annual water level was 110.52 m
a.s.l. (110.49m a.s. l. in the calendar year 20ER). {-10). Flow velocities
measured during flow rate measurements, except measurements during flow waves
in January and June, fluctuated in the range between 1.09-1.49(h235-

3001 ni.s%). Flow velocities during flood waves reached values from 1.14 to
1.68 m.§" (7033-9400 ms*). Compared with the previous year the minimal water
level was higher by 0.80 m and the maximal water level was higher by 3.70 m. The
average annual water level was higher by 0.49 m.
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PART 2

Surface Water Quality

The surface water quality in the year 2013 was monitored at 15 sampling sites on
the Slovak territory and at 11 sampling sites on the Hungarian territory. The list of
sampling sites is given in Table 2-1, and their location is presented in Fig. 2-1.

At all monitoring sites the influence of measures, described in the Agreement, on
surface water quality was observed. The main factors that could influence the water
quality, are: the backwater effect upstream of the submerged weir, increased discharges
into the Danube downstream @funovo dam and into the Mosoni branch of the
Danube, the water supply into the right-side river arm system, and morphological
changes in the riverbed.

Table 2-1: 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, Dobrohdsleft side
4 Slovakia 3739 Danube old riverbed, Sap — upstream of the confluence
5 Slovakia 112* |Danube, Medvdov - middle
6 Slovakia 1205* |Danube, Koméarno - 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¢unovo - middle
13 Slovakia 3531* [right-side seepage can@linovo - 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, downstregm
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. I
9 Hungary 1112 right-side river arm system, Helena
10 Hungary 1114 right-side river arm system, Szigeti arm, 42.2 km
11 Hungary 1126 right-side river arm system, Asvanyraro, 23.9 km

* - jointly observed monitoring sites

Surface water quality and sediment quality data for agreed monitoring sites, and
time series diagrams of individual surface water quality parameters, are given in the
Slovak and Hungarian National Reports on the Environment Monitoring in 2013 or in
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their Annexes. Figures in the Joint Report represent the data of selected parameters at
selected monitoring sites.

Table 2-2: Agreed limits for surface water quality classification

Parameter / Class Unit l. Il. [, V. V.
Temperature °C <20 25 27 30 >30
Electric conductivity mS.m" [ <40 70 110 130 >130
Suspended solids mg.* <20 30 50 100 >100
6-<6.5 [5.5-<6.0 <5.5
PH - | 658|885 5 90| 9.0<05| >=05
Fe mg.* [ <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
BOD; mg.I* <3 5 10 25 >25
CODyn, mg.I* <5 10 20 50 >50
TOC mg.I* <3 7 10 12 >12
NH," mg.I* | <0.26 | 0.39 0.77 1.93 >1.93
NO; mg.l* | <44 | 133 26.6 66.4 >66.4
NO, mg.I* [ <0.03 | 0.20 0.39 0.99 >0.99
PO> mg.l* | <0.15| 0.31 0.61 1.53 >1.53
total N mg.t [ <15 4 8 20 >20
total P mg.I* | <0.1 0.2 0.4 1 >1
CI mg.* [ <100 | 150 200 300 >300
SO~ mg.l* | <150 | 250 350 450 >450
Dissolved solids mg.* [ <300 500 800 1000 >1000
UV oil mg.l* | <0.01 | <0.05 0.1 0.3 >0.3
Zn pg.It <2 5 10 50 >50
Cu pg.r <1 2 4 10 >10
Cr pg.It <1 2 4 10 >10
Cd pg.l* | <0.05| 0.1 0.2 0.5 >0.5
Hg pgt* [ <005 0.1 0.2 0.5 >0.5
Ni pg.* | <05 1 2 5 >5
Pb pg.l* | <05 1 2 5 >5
As pg.* | <05 1 2 5 >5
Saprobe index of biosestone - <1.8 2.3 2.7 3.2 >3.2
Saprobe index of macrozoobenth@s - <1]8 213 2|7 3.2 >3.P
Saprobe index of phytobenthos - <1p 20 2.b 3]0 >3.(
Chlorophyll-a mg.m* | <10 35 75 180 >180

The surface water quality monitoring results at selected sampling sites evaluated
according to these limits are given in Table 2-2 at the end of this chapter

2.1. General evaluation of the actual year

In the year 2013 a lot of rainfall, often very intensive, occurred in the German and
Austrian Danube catchment area, which affected the flow rate regime on the Danube.
The year 2013, compared with the previous year, was more water bearing and several
waves of higher flow rate occurred. In early January 2013 a flood wave occurred,
culminating on January 6 at 6002.g1. At the end of the month the Danube began to
rise again and it culminated on February 3 at 4688 mFlow rates during March
2013 increased only slightly, but over the next two months, April and May, three
significant discharge waves occurred, from which the highest culminated on April 20 at
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3783 m.s’. The most significant rise of flow rate was registered at the beginning of
June during extremely large flood wave, which culminated on June 6 at 16640 m
Subsequently the Danube flow rates declined, but at the end of the month they
increased again and culminated on June 26 at 5358.nFlow rates in July and
August ranged below the long-term average daily values. July was characteristic by
a gradual descent of flow rates, while flow rates in August were more fluctuating with
several rises, the highest of which occurred on August 28 reaching 3694 More
significant discharge wave occurred even in the second half of September, when it
culminated on September 20 at 4878sh From the water bearing point of view
September, October and November were slightly above the average, while December
slightly below the average. Flow rates in last three months have been volatile, but till
the end of the year they did not exceed 308@Mand in December they gradually
decreased below 1100°st. (Flow rates refer to the Bratislava-Devin gauging station.)

Average daily air temperatures most of the year was above the long-term daily
averages. Values significantly above the long-term average occurred in the second half
of April and at the turn of July and August. Relatively high above the long-term
average the air temperature ranged also at the beginning of January, at the beginning of
March, in June and in October. Air temperatures significantly below the long-term
averages occurred in the second half of March, at the beginning of April, at the end of
May and at the turn of September and October. Other average daily values over the
year were slightly above the long-term daily average, or fluctuated around that level.

Monthly amount of precipitation was low in April, July, October and December,
when it ranged up to 20 mm. In other months the monthly amount of precipitation
exceeded 50 mm and the highest monthly amount of precipitation in 2013 was
recorded in August (125.35 mm). The lowest monthly amount of precipitation was
registered in April (13.7 mm). (Rainfall data refer to the station Bratislava-airport.).

2.2. Basic physical and chemical parameters

Water temperature

The course of measured water temperature values shows a seasonal character and
the fluctuation of its values is similar, except sampling sites in seepage canals. Water
temperatures in the winter period are low and maximal values occurs in the summer
period.In the context of a long cold period in the evaldagear (until mid April) the
water temperature till end of March or till early April ranged maximally up to 5 °C and
the lowest values occurred in the period from January to March, depending on the
location of sampling sites. Contrary to the year 2012 no minus water temperatures were
recorded. The lowest water temperature value of 0.7 °C was recorded in January at
sampling site No. 308 in the reservoir. Development of water temperature during the
year is closely related to climatic and hydrological conditions. Maximal temperatures
were recorded during the hottest time of the year, at the turn of July and August. The
highest temperature of 27.5 °C was measured in the Danube on sampling site No. 112
at Medvelov, however this extremely high value was not coméid by the
measurement of Hungarian Party which measured 23.8 °C. In contrast to these high
values, unusually low water temperatures for the summer period were recorded in early
July, just above 15 °C, reflecting the strong cooling down at the end of June. Water
temperature in the Danube and in the reservoir ranged from 1.0 to 23.8 °C. Water
temperature in the Mosoni Danube reached higher values at sampling site No. 1141 at
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Vének (3.8-25.5°C) than at sampling site No. 3529/008Z watovo/Rajka (3.9-

23.1 °C). Values in the river branch system were slightly lower than in the Danube
water and fluctuated in a range from 2.0 to 22.9 °C. The most balanced water
temperature was characteristic for water in the left-side seepage canal at Hamuliakovo
(sampling site No. 317), where it fluctuated from 6,4 to 14.6F1@. -3). In the right-

side seepage canal the water temperature reached slightly higher values, but maximally
up to 17,2 °C. The water temperature in comparison with the previous year mostly
reached higher maxima and also higher minima. Exceptions were the sampling sites in
the seepage canals (No. 3531/0084 and 317), in the Danube old riverbed upstream and
downstream of the submerged weir (No. 0043 and 0042) and at the beginning of right-
side river branch system at Helena (No. 112), where slightly lower maximal values of
water temperature were registered in comparison with the previous year.

pH

The quality indicator pH is closely related to the development of phytoplankton.
Higher values occur in seasons corresponding to periods of increased assimilation
activity of phytoplankton. In the year 2013 higher values of pH were registered in
March and April in connection with the first wave of phytoplankton development. In
early May two smaller discharge waves occurred on the Danube and subsequently it
cooled down, which resulted in decrease of phytoplankton development. The
phytoplankton abundance at all sampling sites sharply declined, what was reflected in
significant drop of pH values. The highest pH values were registered in the hottest time
of the year, in late July early August, when the highest values of phytoplankton
abundance were also documented. In late August the pH values significantly decreased
on all observation sites, and at most of them the pH fluctuated in a narrow range till
end of the year. Only on sampling sites in the river branch system and in the Danube
old riverbed higher pH values were registered also in September. Overall, the pH in the
year 2013 fluctuated in the range from 7.15 to 8.68. In the Danube main riverbed the
pH ranged from 7.92 to 8.53. The highest pH values were measured in the right-side
river branch system and in the Danube old riverbed (Hungarian sampling sites), where
the pH fluctuated from 7.79 to 8.68. The highest pH in the year 2013 (8.68) was
recorded in the sample taken on sampling site No. 1112 at Helena. The pH in the
reservoir fluctuated in a similar range as in 2012, from 8.03 to 8.58. The only exception
was a value of 7.15 recorded on sampling site No. 307 at the beginning of July, which
represents the lowest pH value in the year 2013. At this sampling site also the biggest
spread of pH values in 2013 was documented (7.15-8.40). The narrowest range in 2013
Is again characteristic for the left-side seepage canal (sampling site No. 317 at
Hamuliakovo), where the pH values fluctuated from 7.86 to 8.12. Differences in pH
values measured at jointly monitored sampling sites were slightly bigger in comparison
with the previous year. The development of pH values at selected sampling sites is
shown on Fig. 2-4.

Specific electric conductivity

The specific electric conductivity of surface water refers to the content of
dissolved salts of mineral origin. It has a seasonal character, in seepage canals less
pronounced. Values are higher in winter months, lower values occurs during summer.
The conductivity values in January 2013, due to significant warming up and not typical
discharge wave, were relatively low. The highest values were found at the end of the
month at some sampling sites at the end of February or early in March. At three
sampling sites (No. 0001 at Rajka, No. 1114 at Szigeti river arm and No. 1126 at
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Asvanyi river arm) maximums occurred even at the beginning of April. The lowest
conductivity values were recorded in May or in September. Only at the sampling site in
Bratislava the lowest value occurred in the first half of June, during the flood wave
decline. On most of sampling sites no samples were taken during the flood wave. The
specific conductivity at sampling sites in the Danube, Mosoni Danubenatvo/Rajka

and in the reservoir fluctuated in similar ranges, from 30.2 to 51.0 thSmhe river
branch system it fluctuated in a narrower range, on the left side of the Danube from
33.8 to 51.0 mS.thand on the right side of the Danube from 30.0 to 45.5 MSTime
highest conductivity values over the year are characteristic for the sampling site
No. 1141 in the Mosoni Danube at Vének, where they fluctuated from 39.0 to
53.5 mS.rit, and were lower than in the year 2012 (33.8 to 59.0 MS.fhe
dissolved solids content in seepage canals does not have seasonal character and is
rather stable over the year. The electric conductivity values again fluctuated in a narrow
range and the lowest spread of values (42.2-46.8 fjSnas typical for water in the
left-side seepage canal (sampling site No. 317). Similarly as in to the previous year,
differences in values measured by the Slovak and Hungarian Parties at jointly
monitored sites were registered over the whole year aggnZ-5).

Suspended solids

The suspended solids content is closely related to the flow rate. It increases at
flood/discharge waves and higher values are characteristic mainly for the summer
period. In the year 2013, similarly as in the previous year, non-typical flood wave
occurred in January, which. culminated on January 6 at 66@2.nn samples taken
in early January the highest content of suspended solids in 2013 were determined.
Maximum of 363 mg:t was registered on sampling site No. 1203 at Rajka, however
this was not confirmed by the Hungarian Party which at the same time recorded
311 mg.. High contents were measured also at Bratislava (349"mnaud at
Medvetov (280 mgt by the Slovak Party and 235 myby the Hungarian Party).

The highest flow rate on the Danube occurred during the flood wave in June
(culmination on June 6 at 10640 .81), but samples were taken either before or after
the culmination, so the suspended solids contents did not belonged to highest ones.
Contents in the Danube in June reached maximally 155'rtgapmpling site No. 109

at Bratislava). Besides the flood waves in January and June several discharge waves
occurred during the year. Samplings, however, were performed only during some of
them. The suspended solids content in the Danube ranged from 2 to 144except

values recorded in January at the common sampling site at Rajka. In the reservoir it
ranged in a narrower range from <2 to 51.8 thaulith the maximum at sampling site

No. 307 in early July. Higher contents of suspended solids in the river branch system
were measured in late June or at the end of September, with a maximum of 124 mg.|
on sampling site No. 1112 at Helena. The highest suspended solids content of 194 mg.|
Yin the Mosoni Danube at common sampling sit€ @ovo/Rajka (No. 3529/0082)

was recorded by the Hungarian Party, however the Slovak Party at the same time
measured only 16 md-l In the Mosoni Danube at Vének (sampling site No. 1141) the
highest content was recorded in April and reached 193'mather values over the

year fluctuated below 100 mg.| Regarding the origin of water low content of
suspended solids is characteristic for seepage canals. Their content in the evaluated
year fluctuated in a narrower ranges than in 2012, in the right-side seepage canal
(sampling site No. 3531/0084) it fluctuated from <2 to 13 Thgih the left-side
seepage canal (sampling site No. 317) it varied from <2 to 3.2"nmg.comparison
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with the previous year the content of suspended solids in 2013 was higher. Exceptions
were the sampling sites in the Danube old riverbed and in the reservoir observed by the
Slovak Party, where samples were taken during low flow rates. The content of
suspended solids measured downstream of reservoir (sampling site No. 112 at
Medved'ov) during discharge waves was lower than in the ubDanat Bratislava

(Fig. 2-6), what reflects the settling effect of reservoir.

Iron

The amount of suspended solids influences the iron content in the surface water,
therefore higher iron content occurs in samples taken during higher discharges. The
highest iron concentrations in the evaluated year were recorded in samples taken in
January, with the maximum of 10.9 myodn sampling site No. 109 in the Danube at
Bratislava. Higher concentrations were recorded also in Danube at &wdve
(sampling site No. 2306) and in the Danube old riverbed at Rajka (sampling site
No. 0001), where 3.12 mg.land 3.03 mg} were measured. Except mentioned high
values the iron concentration in the Danube main riverbed varied from 0.04 to
1.59 mg.l", and in the Danube old riverbed from 0.04 to 1.19 Tdd the right-side
river branch system the iron concentration fluctuated from 0.04 to 1.17 mg.l-1, and
maximums were recorded in September, similarly as in case of suspended solids. There
was small difference between maximums registered on sampling sites in the Mosoni
Danube, 1.85 mgat Rajka and 2.09 mg.lat Vének, but in the lower part of the river
(at Vének) several higher iron concentrations were recorded over the year. The iron
content in the reservoir were low in the evaluated year, similarly also in the Danube old
riverbed at Slovak sampling sites and in the tail-race canal. Samples were taken out of
the occurrence of flood or significant discharge waves. The iron concentrations at these
sampling sites ranged maximally up to 0.38 thguhd therefore they were lower than
in the previous year, while on the others they were higher. The lowest iron
concentrations are characteristic for the seepage water. In the evaluated year the iron
content in the seepage canals varied in a narrow range from 0.01 to 027 mg.|

Manganese

As in the case of iron and suspended solids also the manganese contents were
higher in the evaluated year, especially in samples taken in January. On the sampling
site in the Danube at Bratislava (No. 109) the highest value reached 0.424ang.|
Medvetov (No. 2306) it was 0.200 mg,land in the Danube old riverbed at Rajka
(No. 0001) 0.250 mg'l The manganese at jointly observed sampling sites was not
determined by the Slovak Party. Higher concentration of 0.290"mgé recorded
also at the beginning of May on sampling site No. 3530 in the tail-race canal at Sap.
Other manganese concentrations in the Danube ranged up to 0.139imthe river
branch system and in the reservoir they were lower, maximally up to 0.062 mg.|
Except one higher value of 0.180 nfgihe manganese content on sampling site
No. 0082 in the Mosoni Danube at Rajka fluctuated from <0.02 to 0.05 agd on
sampling site No. 1141 at Vének it ranged up to 0.12'm@&imilarly to the previous
year the manganese content in the left-side seepage canal at Hamuliakovo fluctuated in
a wider range (0.022-0.108 mig.Ithan in the right-side seepage canalCanovo
(<0.02-0.063 mg}).
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Basic physical and chemical parameters - summary

Basic physical and chemical parameters in the Danube and in the river branch
system connected to the Danube main riverbed show seasonal variations and some of
them predominantly depend on the flow rate. The fluctuation of basic physical and
chemical parameters in the Mosoni Danube and in the seepage canals reflects the
different characteristics of these water bodies. The water quality in the Mosoni Danube
is influenced by the Danube water and on sampling site at Vének by its affluents and
wastewater from Gyr. The water in the seepage canals is influencedhlynay the
leaking groundwater. Peculiar to this water are fairly balanced time series data of
quality indicators, which fluctuate only in narrow ranges.

In comparison with the previous year the water temperature and the electric
conductivity reached higher minimal and maximal values at most of observed sampling
sites. The pH values fluctuated in similar or slightly wider ranges. The content of
suspended solids, iron and manganese was influenced by the actual hydrological
regime. Higher number of discharge waves resulted in occurrence of several higher
values of these parameters. Iron concentrations and the suspended solids contents at
most sampling sites fluctuated in wider range and reached higher values than in the
previous year. Exceptions were the sampling sites in the Danube old riverbed and in
the reservoir observed by the Slovak Party, where lower values of suspended solids
content and iron and manganese concentrations were recorded in comparison with the
previous year, because samples were taken out of the occurrence of flood or significant
discharge waves.

2.3. Cations and Anions

The quantitative ratio of the surface water ionic composition in the evaluated year
2013 showed high stability, just as in previous years. The seasonal fluctuation of
individual ions content followed the changes of conductivity. Changes of dissolved
solids content are related to the flow rate fluctuation in the Danube. Compared to the
long-term measurements the values of basic cations and anions have not changed. The
development of cations and anions concentrations at particular sampling sites was
similar. Higher content of salts is characteristic for the sampling site in the Mosoni
Danube at Vének due to its affluents and cleaned wastewater fromThg average
values of sodium, potassium, chlorides and sulphates at Vének exceeded the average
values registered at the other sampling sites. The most stable ionic composition is
characteristic for seepage water. In comparison with the year 2012 higher highs and
lows in the content of basic cations and anions were recorded in the evaluated year, and
greater differences of values at jointly observed sampling sites.

2.4. Nutrients

Ammonium ion

The ammonium ion contents in the year 2013 were low and except the Mosoni
Danube they ranged from 0,026 to 0,131 thg.In the Mosoni Danube at
Cunovo/Rajka (common sampling site No. 3529/0082) highest ammonium ion
concentration in the year 2013 was recorded, 0,219'nfy.lthe Slovak Party and
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0,180 mg by the Hungarian Party. These values were measured in the first half of
June during the sharp decline of flood wave. The highest values at other sampling sites
were mostly recorded at the end of January or in early February. Exception was the
sampling site in the Danube old riverbed downstream of submerged weir at Dunakiliti
(No. 0042), where the maximum was recorded at the end of August, and the sampling
site in the right-side river branch system in the Asvanyi river arm (N. 1126), where the
maximum occurred in late October. The highest values of ammonium ion were
recorded at sampling site No. 1141 in the Mosoni Danube at Vének, where they varied
from 0.02 to 0.19 mgli In March, after a significant warming and along with
development of phytoplankton, the ammonium ion content significantly decreased.
After this decline its content at sampling sites observed by the Slovak Party (in the
reservoir, in the Danube old riverbed, in the tail-race canal and in the left-side river
branch system) ranged below the detection limit (0,051 9ngrljust above it until the

end of the year. On other sampling sites higher concentrations of ammonium ion were
recorded also in late August, at the end of September and in the river branch system
also in October. In connection with the cooling down and the flood wave in early June
higher concentrations were measured also in the Danube on sampling site at Bratislava
(No. 09) and at Medwvov (No. 112), however they were lower than concéioina
recorded in February. These samples were taken after the sharp decline of the flood
wave on June 10 and 11. Concentrations of ammonium ion in the seepage water varied
in a narrower range from <0.02 to 0.08 nig.|

Nitrates

In case of nitrates seasonal fluctuation of measured values is characteristic, which
is less remarkable in seepage canals. The seasonal fluctuation is related to the
vegetation period and the consumption of nutrients in the water. In the vegetation
period the nutrients content usually falls to a half of the winter amount. The highest
concentrations of nitrates in the evaluated year were mostly recorded in late February
or in March, depending on the sampling site location. The highest value of 92 mg.|
determined on the common sampling site No. 3531/0084 in the right-side seepage
canal by the Slovak Party in December was not confirmed by the Hungarian Party,
because in the same time they measured concentration of 57(Rig.|12-7). During
the substantial part of March and at the beginning of April the average daily air
temperatures were significantly below the long-term averages, what resulted in the fact
that the content of nitrates on observed sampling sites started to decrease significantly
only in May. In June and early in July at some sampling site temporarily increased the
content of nitrates, what was probably connected with the cooling down and high
discharges in JuneFig. 2-7). The lowest concentrations of nitrates were recorded
mostly in the second half of July or in August. This was the hottest period of the year,
when the average daily air temperature values ranged significantly above the long-term
average temperatures and when the major development of phytoplankton was
documented. Towards the end of the year the content of nitrates gradually increased
and in December it varied between 8-9 mgxcept the seepage canals, the time
course of the development of nitrates concentrations was very similar on all sampling
sites. Measured values ranged from 4,3thgtb 18,9 mgf. The highest
concentrations were, unlike in 2012, again recorded at the sampling site No. 1141 in
the Mosoni Danube at Vének (5.6-18.9 rifpy.lOn other sites they fluctuated up to
15.2 mg.I. The lowest nitrates content was characteristic for the seepage water, where
the seasonality is not as pronounced. The content of nitrates in seepage canals varied
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from 3.0 to 9.2 mgl. Generally it can be stated that nitrate concentrations in the
evaluated year achieved higher minimum and higher maximum values in comparison
with the previous year.

Nitrites

The nitrite ion concentrations are considered as atemporary product of
nitrification and denitrification processes. In the evaluated year the course of nitrites
showed moderate seasonal variation, similar to nitrates. As in the case of nitrates,
higher concentrations of nitrites occurred in June or in early July, which were related to
higher flow rates and cooling down. The highest concentration of nitrites in the
evaluated year was recorded on the common sampling site No. 3529/0082 in the
Mosoni Danube a€unovo/Rajka, where 0.131 mg.as determined by the Slovak
Party and 0.139 mg'lby the Hungarian Party. On the sampling site No. 1141 in the
Mosoni Danube at Vének relatively high concentrations were registered over the year,
ranging from 0.043 to 0.129 md.l On all other sampling sites the nitrites
concentration fluctuated from 0.01 to 0.104 Mglh the seepage canals the content of
nitrites varied in a narrow range (0.007-0.066 f)g.Generally, higher nitrite contents
occurred in colder months (January, February and March) and during flood and
discharge waves (June and early July, and in the right-side river branch system and
Danube old riverbed also in late September). Compared to the year 2012 the nitrites
content in the Danube main riverbed, in the Mosoni Danube and in the seepage canals
was slightly higher, on the other sampling sites it was similar or slightly lower.

Total nitrogen

The total nitrogen belongs to water quality parameters with significant seasonal
fluctuation. Changes of total nitrogen in the water follow the seasonal changes of
nitrates. Maxima are reached in colder months and minima in warmer months and
during the vegetation period. Maximal values in the year 2013 were recorded mainly in
January, February or in early March, in the river branch system on sampling site
No. 1112 at Helena as late as Decemb&g. (2-8). Similarly to nitrates and nitrites,
higher concentrations of total nitrogen occurred in June or in early July, which were
related to higher flow rates and cooling down. Except the seepage canals the total
nitrogen content fluctuated mostly in the range 1.25-3.86'minl the Danube old
riverbed slightly higher values were recorded, up to 4,16 Inarld in the river branch
system one higher value of 4,24 rifgwas documented on sampling site No. 1112 at
Helena. The highest contents of total nitrogen in 2013 were registered on sampling site
No. 1141 in the Mosoni Danube at VVének, where they ranged from 1,52 to 5.23 mg.|
(Fig. 2-8), and were significantly higher than in the year 2012. Seasonal fluctuation in
the seepage canals is less remarkable and regarding the origin of water the total
nitrogen content is lower. In the left-side seepage canal (sampling site No. 317) the
total nitrogen in the evaluated year fluctuated in a narrow range from <1.0 to 2'1 mg.|
In the right-side seepage canal &tunovo/Rajka (common sampling site
No. 3531/0084) the differences in values determined by the Slovak and Hungarian
Parties were not as big as in the year 2012. The total nitrogen content fluctuated here
from 0.83 to 3.25 mg'l Generally, the total nitrogen contents in 2013 were mostly
similar or slightly lower than in the year 2012. Higher contents were documented on
sampling site No. 109 in the Danube at Bratislava, on sampling site No. 1112 in the
right-side river branch system at Helena and especially on the sampling site No. 1141
in the Mosoni Danube at Vének.
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Phosphates

Higher concentrations of phosphates are characteristic for colder months and
during high flow rates. Low values are typical for the vegetation period, when intensive
growth of algae going on. There is an inversely proportional relationship between the
phosphates content and the phytoplankton abundance. Low contents of phosphates in
the evaluated year occurred in April, July and August, in the reservoir, in the left-side
river branch system and in the Danube old riverbed at Dunaremete also in May. In
these months development of phytoplankton was documented. The main wave of its
development took place in late July and in August, when at some sampling sites the
phytoplankton abundance values exceeded the level of mass development and the
concentrations of phosphates decreased to the level of detection limit. Higher
concentrations of phosphates in June and early in July, at the end of August or in
September correlate with the decrease of phytoplankton abundance in these periods.
Maximal contents at individual sampling sites occurred in different months. The
highest concentration of 0.368 mij.was recorded on sampling site No. 109 at
Bratislava in May. The highest contents over the year are characteristic for the
sampling site No. 1141 in the Mosoni Danube at Vének, where values ranged from
0.14 to 0.30 mg} (Fig. 2-9). On sampling sites in the Danube old river bed and in the
Mosoni Danube af'unovo/Rajka they fluctuated from <0.03 to 0.25 fmgdnd in the
reservoir, in the tail-race canal and in the river branch system up to 0.18 frugl
development of phosphates content in seepage canals was more balanced and
concentrations fluctuated in a range from <0.03 Thigl0.12 mg:t (Fig. 2-9).

Total phosphorus

Changes of the total phosphorus content in time only partially follow the
guantitative changes of phosphates. The increase of its concentration in surface water is
often caused by phosphorus bound to suspended solids. Therefore higher
concentrations can occur in connection with discharge waves. In connection with the
fact, that in the evaluated year there have been several flood or discharge waves,
several higher concentrations of total phosphorus were recorded. The highest value in
2013 was recorded in the Mosoni Danube on sampling site No. 1141 at Vének, where
0.59 mg.l-1 was measured in April. High values were recorded also in January on
common sampling site No. 112/2306 in the Danube at MBawewhere the Slovak
Party recorded 0.34 md\) while the Hungarian Party only 0.16 my.in the Danube
old riverbed at Rajka (sampling site No. 0001), where the Slovak Party measured
0.37 mgt and the Hungarian Party 0.34 myg.lon sampling site No. 4025
downstream of the submerged weir at Dunakiliti 0.31 Tgihd also on the common
sampling site No. 3529/0082 in the Mosoni DanubeCahovo/Rajka, where the
Slovak Party recorded 0.36 mi§.and the Hungarian Party 0.39 nig.Except these
high values the total phosphorus content in the Danube water ranged from 0.03 to
0.22 mg.t". In the right-side river branch system it fluctuated in a similar range (0.04-
0.21 mg.1). The most polluted water regarding the total phosphorus content was in the
Mosoni Danube at Vének, where concentrations ranged from 0.10 to 0.32 mg.l
(Fig. 2-10). The lowest contents were measured in seepage canals (0.01 to 0'p8 mg.|
In comparison with the year 2012 the total phosphorus contents in the Danube, Danube
old riverbed, Mosoni Danube and in the right-side river branch system were higher. On
sampling sites in the reservoir, left-side river branch system, tail-race canal and in the
seepage canals its contents were similar or slightly lower, what may reflect the fact,
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that samples were taken during lower flow rates. Similarly to the previous year several
differences in values measured by the Slovak and the Hungarian Parties at jointly
monitored sampling sites were registered. The time course of total phosphorus
concentrations in the year 2013 at selected sampling sites is shown in Fig. 2-10.

Nutrients - summary

Individual nutrients show seasonal fluctuation. Higher concentrations are
characteristic for colder months; decrease of values is recorded in the spring after
warming. Seasonal fluctuation is related to the biochemical processes in the water,
which are temperature dependent. Seasonality in the evaluated period was more
remarkable in case of nitrates, nitrites and total nitrogen, less remarkable in case of
ammonium ions. The content of phosphates and total phosphorus can increase at higher
flow rates, what was documented by higher concentrations during flood and discharge
waves. Low values of phosphates are typical for the vegetation period, when intensive
growth of algae going on. The highest contents of nutrients in the evaluated year were
recorded mostly in January and February. On several sampling sites high
concentrations occurred in June or early July, what was connected with the cooling
down and high discharges in June.

Generally it can be stated, that contents of nitrates in the evaluated year achieved
higher minima and maxima than in the previous year. Contents of other nutrients were
higher mainly in the Danube at Bratislava and Meiweand in the Mosoni Danube.
Values of total phosphorus content were higher also on sampling sites in the Danube
old riverbed and in the right-side river branch system observed by the Hungarian party.
At sampling sites observed only by the Slovak party the total phosphorus
concentrations were lower, which can be related to the fact, that samples were taken
during low flow rates.

The most polluted water in terms of concentration of nutrients appears to be the
surface water in the Mosoni Danube at Vének, where higher concentrations of nutrients
occur during the year more frequently and disrupt the seasonal fluctuation. In
comparison with the year 2012 concentrations of nitrates, total nitrogen and total
phosphorus were significantly higher in the evaluated year. The lowest and the most
balanced nutrient values can be found in the seepage water, what results from its
groundwater origin. The seasonality here is not as strong as elsewhere.

The nutrient content in the Danube water is potentially sufficient for development
of eutrophic processes under other suitable conditions.

2.5. Oxygen regime parameters

Dissolved oxygen

Dissolved oxygen content in the surface water is besides the decay processes of
organic pollution influenced by hydro-meteorological conditions and by assimilation
activity of phytoplankton. Dissolved oxygen content proportionally decreases with
increasing water temperature. Low values in the year 2013 were recorded from May to
September, depending on the sampling site location and the lowest oxygen
concentrations occurred mainly in July and August. The highest values were recorded
mostly in January. Time series data of dissolved oxygen on sampling sites in the
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Danube main flow and on sampling sites observed by the Slovak Party in the Danube
old riverbed, in the left-side river branch system, in the tail-race canal and in the
reservoir were fairly balanced, without major fluctuations. The dissolved oxygen
concentration here did not decreased below 7' gthich is the limit for the 1. quality

class according to th&able 2-2. On several sampling sites slight increase was
observed after cooling down in late May. The highest dissolved oxygen concentration
of 16.8 mg.! was recorded in late January on sampling site No. 308 in the upper part
of the reservoir. Similarly high concentration of 16.6 mMgaas recorded also on
sampling site No. 1112 at the beginning of the right-side river branch system at Helena.
The dissolved oxygen content on other sampling sites ranged up to T5 el
oxygen concentrations in the right-side river branch system and in the Mosoni Danube
were more volatile over the year. In the Mosoni Danube on common sampling site
No. 3529/0082 a€unovo/Rajka and on sampling site No. 1126 in thhtrgide river
branch system (Asvanyi river arm) the oxygen content dropped also below™7 mg.|
The lowest value of 4 mgtlwas recorded in the Mosoni DanubeCamnovo/Rajka in

early September by the Hungarian Part; the Slovak Party carried out the sampling in
a different time. Major part of dissolved oxygen concentrations in the year 2013 varied
in a range from 6.5 to 15.0 md.| The narrowest range was characteristic for the
sampling site No. 317 in the left-side seepage canal, where values fluctuated from 9.2
to 12.1 mgf. The development of oxygen concentrations on common sampling site
No. 3531/0084 in the right-side seepage canal differed from the other sampling sites.
The oxygen content in June sharply decreased from 11.6 to 5.8 mmatil October it

varied in a range from 4.8 to 7.4 my.hnd it increased in last two months of the year.
The dissolved oxygen concentration on sampling site No. 1141 in the Mosoni Danube
at Vének fluctuated in a range from 6.7 to 12.7 thgsimilarly as in the year 2012
(6.4-12.7 mg:h), and only one value was lower than 7. MgGenerally it can be
stated, that the oxygen conditions in the year 2013 were mostly good and similar as in
the year 2012. Partial deterioration of oxygen conditions was registered in the right-
side seepage canal in the period from June to October.

CODwn._and BOR

CODwn and BOD parameters are used for expression of organic contamination of
water, they indicate the chemically and biologically degradable organic matter content.
Higher values of CO[, and BOLR usually occur at periods with higher flow rates in
the Danube, when the water contains higher amount of natural organic matter. On
jointly observed sampling sites the Slovak Party did not determined theyCOD
parameter.

The highest values of CQJ in the year 2013 were recorded at the beginning of
the year and were related to the flood wave in January. On the sampling site No. 2306
in the Danube at Medd®v value of 10.6 mg! was determined, in the Danube old
riverbed at Rajka (No.0001) 12.2 mb.land in the Mosoni Danube at Rajka
(No. 0082) 8.4 mgl. But the highest value of 12,4 mgih 2013 was recorded in the
Mosoni Danube at Vének (No.1141). At this sampling site also the other values
recorded during the year were higher than in 2012. Increaseq,C@ues occurred
also in June and September, but they ranged up to 5.3.m\glximal values on
sampling sites in the right-side river branch system and in the Danube old riverbed
observed by the Hungarian Party were registered at the end of September and values
varied from 1.4 to 4.9 mg‘l On sampling sites in the reservoir the G@Dalues
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fluctuated in a narrower range from 0.9 to 3.4 thgdut samples were taken out of

high flow rates. The poorest water in terms of organic contamination was the water in

seepage canals, where the Ggd@alues fluctuated in a narrow range, from <0.8 to

2.0 mg.I' (sampling sites No. 317 and 0084). Compared to the previous year higher

maxima were recorded and also the values determined during the year were mostly
higher. This is most reflected on the sampling site in the Mosoni Danube at Vének. At

sampling sites, where samples were taken out of high flow rates the maxima were
lower than in 2012.

While in the case of COlp only data measured by the Hungarian Party were
available at common sampling sites (the Slovak Party did not analyze this parameter),
in case of BOD data from both Parties were available. Differences in BO&ta
measured by the Hungarian and Slovak Party persist in long-term, and this is true also
for the evaluated year 2018ig. 2-11). Higher values are usually determined by the
Hungarian Party. The highest values of BOD the evaluated year were recorded by
the Hungarian Party on sampling site No. 2306 in the Danube at NMedvehere
they ranged from 2.4 to 10.6 mg.lon sampling sites in the Danube old riverbed up to
9.0 mg.l, in the Mosoni Danube and in the right-side seepage canal at Rajka
(No. 0082 and 0084) up to 8.5 mfy.IThe BOR values in the right-side river branch
system also varied in rather wide range from 0.4 to 7.7 mapid slightly lower values
were registered in the Mosoni Danube at Vének, where they fluctuated from 2.1 to
6.6 mg.I*. The highest value recorded by the Slovak Party was 3.8 ragd it was
determined in the Danube on sampling sites No. 109 at Bratislava and No. 112 at
Medved'ov. The BOR values on other sampling sites observed by the Slovak party
ranged from <0.9 to 2.2 mg,|when the narrowest range was characteristic for the left-
side seepage canal at Hamuliakovo (sampling site No. 317) and the &i2s
fluctuated from <0.85 to 1.1md. In comparison with the year 2012 the
contamination by organic substances expressed bysB@dicator in the evaluated
year was higher on common sampling sites and sampling sites monitored only by the
Hungarian Party. On sampling sites, which are observed only by the Slovak Party the
determined values were mostly similar to those in 2012.

Oxygen regime and organic carbon parameters - summary

Oxygen conditions in the year 2013 can be classified as very good. The dissolved
oxygen content remained preserved at the level of previous years and, except the right-
side seepage canal, only four concentrations lower than 7 ifvghich is the limit
value for I. quality class according to tAable 2-2) occurred at different sampling
sites. In the right-side seepage canal low dissolved oxygen concentrations were
recorded in the period from June to October, what may indicate deterioration of oxygen
conditions at this sampling site.

The organic pollution in the year 2013 was higher in comparison with the previous
year, what probably can by associated with the frequent occurrences of high flow rate.
The CODQy, values determined on sampling sites observed only by the Slovak Party
were lower, because samples were taken during periods with lower flow rates. Also in
the year 2013 significant differences in BOWBalues were registered between the
Slovak and Hungarian Party at jointly monitored sampling sites. Values obtained by the
Hungarian Party were higher.

The water in the left-side seepage canal remained the cleanest. The organic
pollution in the right-side seepage canal expressed withG®Rs low, however in




Joint Annual Report on Environment Monitoring in 2013 34

case of BOI9 several high values occurred and in the summer period deterioration of
oxygen conditions was registered. The oxygen conditions on sampling site in the
Mosoni Danube at Vének were good and the organic pollution expressed BwBOD
lower than in the Danube or in the Mosoni Danube at Rajka, but the,C@dues
belonged to the highest in the evaluated year and were significantly higher than in the
previous year.

In general it can be stated that the organic pollution in long-term (1992-2013)
indicates a downward tendency in the organic load at the Bratislava section of the
Danube. However, last four years the organic load expressed by Bf3Dncreased,
which may be related to measures in the riverbed taken on the Austrian stretch of the
Danube.

2.6. Heavy metals

From among heavy metals the joint monitoring includes observation of zinc,
mercury, arsenic, copper, chromium, cadmium, nickel and lead contents. In 2013 the
Slovak Party did not observed heavy metals on sampling site: No. 3376 in the left-side
river branch system at Dobrohip®n sampling site No. 3529 in the Mosoni Danube at
Cunovo and on sampling site No. 3531 in the righesigéepage canal &unovo.
Generally, the contents of heavy metals in the evaluated year were low. In case of lead,
mercury, cadmium, chromium, arsenic and zinc most of values ranged below the
detection limit values.

The highest zincontent of 23 pgi in 2013 was recorded by the Hungarian Party
on the common sampling site No. 112/2306 in the Danube at Medv&he Slovak
Party at the same time determined a concentration less than 20 ggdept the
abovementioned one value all other contents of wiexe lower than 20 pd.) what is
the detection limit in case of analyses made by VUVH. At sampling sites observed by
two other organizations the measured values ranged from 1.7 to 17-9sirgilarly to
the year 2012 (1.4-17.0 ug)l Many concentrations were lower than the detection
limit values, so lower than 10 ug.In case of Hungarian data and lower than 1}ug.|
in case of analyses carried out by SVP-BA.

In case of mercury one higher value of 0.35figvas recorded by the Slovak
Party on the common sampling site No. 112/2306 in the Danube at §edvehe
Hungarian Party at the same time determined a concentration below the detection limit
(<0.02 ngt). All other values were below the detection limit values, so lower than
0.05 pg.tin case of Slovak data or lower than 0.02 fiinlcase of Hungarian data.

Also in case of arsenione higher concentration of 9.3 jigWwas recorded on
sampling site No. 0084 in the right-side seepage canal at Rajka. All other values ranged
below 5.0 pg:f, what is the detection limit value in case of analyses made by SVP-BA.
On sampling sites observed by VUVH or Hungarian Party arsenic concentrations
fluctuated in the range from <0.9 to 4.1 jffgMeasured values occurred only at some
of sampling sites, with a frequency 1-7 times. The most frequent occurrence of values
above the detection limit value was found on sampling site No. 1141 in the Mosoni
Danube at Vének.

In case of chromiunonly 3 concentrations were higher than the detection limit.
The highest value of 14.7 pg.Was recorded at common sampling site No. 1203/0001
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in the Danube old riverbed at Rajka in early January, however the concentration
determined by the Slovak Party was less than 2.0'u@ll other concentrations
fluctuated below 2 pgl for analyses made by VUVH, below 0.5 |fgfbr analyses
made by SVP-BA, or below 1.7 pg.n case of Hungarian data.

Cadmium concentrations, except three values, were lower than 0.08 pg.|
sampling sites observed by SVP-BA, and lower than 0.1'jig.lcase of the other
sampling sites. From among the three measured concentrations two achieved’0.1 pg.|
and the highest one was 0.3 j{g.|

Low concentrations in the evaluated year were characteristic also foAlsadn
this case three concentrations slightly exceeded the detection limits, I:Grucglse
of Slovak data, and 0.7 pg.in case of Hungarian data. The highest value achieved
1.4 pg.th.

The highest frequency of concentrations above the detection limit is characteristic
for copper In the year 2013 the copper concentrations fluctuated from <0.5 to
14.4 ugt. The maximal value was recorded in early January by the Hungarian Party
on sampling site No. 0042 in the Danube old riverbed downstream of submerged weir.
The highest value recorded by the Slovak Party on sampling site No. 311 in the
reservoir achieved only 3.25 pg.ISimilarly to previous years there were significant
differences in concentrations measured by the Hungarian and the Slovak Party on
jointly observed sampling sites at the same dates.

The content of nickein the surface water in the year 2013 was similar as in the
previous year. It varied in the range from <0.7 to 7.1uGd 2012 up to 8.1 ugh.
Maximum was measured in November at sampling site No. 0084 in the right-side
seepage canal at Rajka. On the Slovak territory its content ranged up 3.2 pg.|

In summary it can be concluded that heavy metal concentrations, which were
determined from filtered samples, were low during the evaluated year, with occasional
occurrence of higher values. Sporadic higher concentrations occurred in case of
arsenic, mercury and chromium. Great part of measured values was below the detection
limits of applied analytical methods. Low concentrations were characteristic mainly for
cadmium, lead and mercury. The highest frequency of concentrations above the
detection limit was characteristic for nickel and especially for copper. Compared to the
previous year, the concentrations of observed heavy metals were similar. Slight
difference was the occurrence of higher concentration in case of arsenic and mercury,
while in the previous year it occurred only in case of copper and chromium.

The detection limits of particular heavy metals often correspond to the Il., Ill. or
IV. class of surface water quality according to ffeble 2-2. The detection limits
differ depending on the laboratory. The evaluation of heavy metals according to the
agreed limits Table 2-2) at selected sampling sites is given in Table 2-8.

Based on the comparison of heavy metal concentrations with the limits pursuant to
the Directive of the European Parliament and of the Council No. 2008/105/EC on
environmental quality standards, and limits according to the national standards
(Standard MSZ No. 12749 ,The quality of surface water, quality characteristics and
evaluation” and ,Regulation of the Government of the Slovak Republic No. 269/2010
Z.z., laying down the requirements for achieving good water status”) it can be
concluded, that in the year 2013 all concentrations of heavy metals were in full
compliance with environmental quality standards.
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2.7. Chlorophyll-a

Chlorophyll-a concentrations indicate the amount of phytoplankton and provide
information about the eutrophic status of water. The amount of chlorophyll-a is
affected by the flow rate and temperature conditions of the evaluated year and by the
fluctuation of nutrients content. In connection with different hydrological and climatic
conditions, the development of chlorophyll-a in the evaluated year differed in
comparison with the previous year. Chlorophyll-a concentrations in the year 2013
ranged from <2.0 to 47.3 mg:inThe rise of chlorophyll-a began already in March, but
higher values were achieved in April and May, when the portion of green algae
increased in the phytoplankton. Low values in early May, in June, early July and late
August were related with climatic and hydrological conditions in a given period
(cooling, heavy rainfall and high flow rates). The main development of phytoplankton
was observed at the end of July and beginning of August, when also the highest
chlorophyll-a concentrations were recorded. Besides the maximum of 47.3rog.m
sampling site No. 311 in the reservoir, high values were registered also on sampling
site No. 112 in the Danube at Medie (45.2 mg.rif), No. 0042 in the Danube old
riverbed downstream of the submerged weir (43.8 rifgand No. 1205 in the Danube
at Koméarno (41.9 mg./). Other concentrations fluctuated up to 40 mig.im the
right-side river branch system and in the Mosoni Danub& waiovo/Rajka the
chlorophyll-a content ranged from <2 to 34.3 mg.nContrary to the previous year,
when the highest chlorophyll-a value was recorded on sampling site No. 1141 in the
Mosoni Danube at Vének (74.6 mg’n values in 2013 belonged to the lowest and
fluctuated in a range from <2 to 13,0 mg.nEven lower concentrations were observed
in the seepage water. In the right-side seepage candlraivo/Rajka (common
sampling site No. 3531/0084) they varied from <2 to 10.7 riigamd in the left-side
seepage canal at Hamuliakovo (No. 317) all values were below the detection limit, so
less than 2 mg.th The development of chlorophyll-a at selected sampling sites is
shown in Fig. 2-12.

2.8. Other biological indicators

Evaluation of biological quality indicators in 2013 at jointly monitored sampling
sites and on sampling sites monitored only by the Hungarian Party was carried out in
accordance with the methodology agreed in the frame of the Transboundary Water
Commission. On sampling sites monitored only by the Slovak Party evaluation used in
the previous period was applied.

2.8.1.Biological indicators and evaluation of ecological status of surface water at
jointly monitored sampling sites

Biological indicators in the year 2013 at jointly monitored sampling sites were
evaluated within the ecological status of surface water and in accordance with the
methodology agreed in the frame of the Transboundary Water Commission (in
"Assessment of water quality status of Slovak-Hungarian boundary flows in 2013 -
Slovak results”, May 2014 and the Hungarian National Annual Report in 2013).
Overall ecological status of surface water is determined by the biological quality
elements together with supporting hydromorphological, physico-chemical and chemical
elements. The evaluation of ecological status in the year 2013 was focused on sampling
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sites, not water bodies. Hydromorphology was not a part of the joint monitoring,
therefore it was not included in the evaluation. The ecological status was assessed at all
sampling sites on the Slovak territory, despite the fact that some sampling sites are
situated in water bodies designated as heavily modified. The basic principle of
evaluation is the type specificity and the comparison of changes in environment quality
with reference values, which reflect the environment status without or with minimal
anthropogenic influence. From among the biological quality elements the benthic
invertebrates (macrozoobenthos), phytobenthos, phytoplankton and macrophytes were
evaluated.

The evaluation of observation results for particular biological elements was
performed according to the classification schemes, which include limit values for
classification into the respective quality classes in the range 1.-V. quality class together
with corresponding ecological status: I. class - high, Il. - good, lll. - moderate, IV. -
poor, V. - bad. Limit values are determined by metrics (indexes), which reflect the
response of aquatic organisms to disturbances (stressors) and also express the species
diversity, abundance or the biomass and sensitive species. Metrics (indexes) were
developed by the Slovak and Hungarian Party separately at national level. Slovak Party
assesses the macrozoobenthos according to the multimetric index that adequately
responds to the degree of degradation of the environment and is type specific.
Phytoplankton is evaluated according to the proportional representation of the four
groups (Cyanophyta, Chromophyta, Chlorophyta, Euglenophyta) and according to the
abundance and biomass. Phytobenthos assessment is based on three indexes (CEE - the
response of diatoms to overall pollution, EPI-D - detects the eutrophication processes
in streams, IPS - overall water pollution) and macrophytes on IBMR index - biological
index (more details in Government Regulation No. 269/2010 Z.z. as amended by later
regulations). The basis for the Hungarian evaluation of phytoplankton is a multimetric
index HRPI (Hungarian River Phytoplankton Index) that characterizes the quantitative
and qualitative conditions of phytoplankton. Macrozoobenthos is assessed on the basis
of the national evaluation system HMMI (Hungarian Multimetric Macroinvertebrate
Index) developed during the year 2013. Evaluation of phytobenthos in case of the
Danube is performed under the IPS index, or in case of other flows under IPSITI index
(combination of three diatomaceous indexes: IPS - integrated pollution index, SID -
saprobe index, TID - trophic index) and macrophytes under the German benchmark
index (RI) (more details in the Hungarian National Annual Report in 2013).

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

macro- phyto- macro- phyto-
Sampling site zoobenthos| benthos phytes plankton

SK {HU | SK| HU | SK | HU | SK | HU

Danube, Bratislava I - Il - - - | -

Danube old riverbed, Rajka - Il - Il Il - Il [
Danube, Medvel’ov I Il Il Il I - I I
seepage canal, Ghovo/Rajka - Il - I - I I Il

Mosoni Danube, (Linovo/Rajka - Il - Il - I [ 0

SK - Slovak results, HU - Hungarian results
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In Table 2-3 the evaluation of ecological status according to particular biological
guality elements is given separately for each country. The final quality class of the
water body is determined the worst value of a biological element (the rule of "worst
case approach").

The surface water quality
- according to macrozoobenthos is classified to 1l. or Ill. quality class, what
corresponds to good or moderate ecological status;
- according to phytobenthos it belongs to I. class (high ecological status) or
Il. class (good ecological status);
- according to macrophytes and phytoplankton a quality range from I. to lll. class
was determined, what corresponds to high, good and moderate ecological status.

The ecological status of particular sampling sites was determined as follows:

Danube at Bratislava - this sampling site according to the Slovak results was classified
into good status (Il. class).

Danube at Meduov - according to the Slovak results it was claediiinto moderate
status (lll. class), but the Hungarian Party determined good ecological status
(Il. class).

Danube old riverbed at Rajka - results of both Parties classified this sampling site into
good ecological status (ll. class).

Right-side seepage canal @tinovo/Rajka - according to the results of the Sloitak
was classified into very good status (I. class) and according to the results of the
Hungarian Parties it was classified into good status (ll. class).

Mosoni Danube a€unovo/Rajka - based on the Slovak results it wassiflad into
very good status (I. class), but the Hungarian Party determined only moderate
status (lll. class). The different classification may results from the fact, that the
Slovak Party assessed only one of the biological quality elements
(phytoplankton), while the Hungarian Party assessed all four biological quality
elements.

To determine the overall ecological status also the supporting elements were
included in the evaluation. The Slovak Party, except the biological quality elements,
considered the physico-chemical quality elements and synthetic and non-synthetic
substances relevant for Slovakia. The overall ecological status according to the
obtained results corresponds to the ecological status mentioned above. Good overall
ecological status was achieved in the Danube at Bratislava and in the Danube old
riverbed at Rajka. In the Danube at Medlog moderate overall ecological status was
determined, and in the right-side seepage canal and in the Mosoni Danube at
Cunovo/Rajka very good overall ecological status acseved. The level of reliability
of the assessment in all cases reached the medium level.

The Hungarian Party considered the physico-chemical quality elements and other
specific substances (heavy metals). According to results good overall ecological status
was determined in the Danube at Medive, in the Danube old riverbed at Rajka and
in the right-side seepage canal at Rajka, while in the Mosoni Danube at Rajka moderate
ecological status was achieved.
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2.8.2.Biological indicators and evaluation of ecological status of surface water at
sampling sites monitored by the Hungarian Party

From among the biological quality elements the Hungarian Party in the year 2013,
except the jointly monitored sampling sites, observed the macroinvertebrates,
phytobenthos and phytoplankton on another seven sampling sites in the Danube old
riverbed, in the right-side river branch system and in the Mosoni Danube. An overview
of evaluation results of biological quality elements is giverTable 2-4. For the
classification of biological quality elements limit values corresponding to the
typological classification No. 23 (Danube, upper Hungarian section) were used for the
Danube old riverbed and the river branch system. In case of Mosoni Danube limit
values corresponding to the typological classification No. 14 (SV-Me-D-nn) should be
used. However, the evaluation of samples taken in the Mosoni Danube at Vének was
performed according to the type No. 23, as the evaluation by type No. 14 can not be
considered relevant.

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

macro- phyto- phyto-

zoobenthos| benthos plankton

Sampling site

Danube old riverbed, Dunakiliti, upstream of tlfe
submerged weir - 0043

Danube old riverbed, Dunakiliti, downstream cf
the submerged weir - 0042

Danube old riverbed, Dunaremete - 0002 I Il I
river branch system, Helena - 1112 [ Il |
river branch system, Szigeti river arm - 1114 I Il I
river branch system, Asvanyi river arm - 1126 I Il I
Mosoni Danube, Vének - 1141 Il Il Il

Based on results obtained from the monitoring of biological quality elements it can
be concluded that according to the phytoplankton high ecological status (. class) was
determined at three sampling sites in the right-side river branch system and at one
sampling site in the Danube old riverbed at Dunaremete. Good ecological status
(Il. class) was determined in the Danube old riverbed upstream and downstream of the
submerged weir at Dunakiliti and in the Mosoni Danube at Vének.

According to phytobenthos good ecological status (ll. class) was achieved on all
sampling sites.

Based on macroinvertebrates high ecological status (I. class) was determined in
the right-side river branch system on sampling site at Helena. On other six sampling
sites in the Danube old riverbed and in the right-side river branch system good
ecological status (ll. class) was achieved. In the Mosoni Danube at Vének moderate
ecological status (lll. class) was determined.

Concerning the overall ecological status, when except the biological quality
elements also the supporting elements (physico-chemical quality elements and other
specific substances) were included in the evaluation, following results were achieved




Joint Annual Report on Environment Monitoring in 2013 40

(Hungarian National Annual Report in 2013). On six sampling sites in the Danube old
riverbed and in the right-side river branch system good overall ecological status was
determined. On sampling site in the Mosoni Danube at Vének moderate overall
ecological status was achieved.

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

The monitoring and evaluation of biological quality elements was carried out
according to the methodology applied in previous years.

Phytoplankton

In the period between March and October 2013 five phytoplankton samples were
taken in seepage canals and ten samples on other sampling alitles2-5). Sampling
in June, due to extremely large flood and high flow rates until the end of month, was
not carried out.

Increased values of phytoplankton abundance were registered already in March
and April. In early May the abundance of phytoplankton sharply declined due to
cooling down and increased discharges, but in the second half of the month it increased
again. The main development of phytoplankton was registered in the second half of
July and in August, after the June flood and decrease of high flow rates. In this period
the highest values of phytoplankton abundance were achieved. The highest abundance
in 2013, representing 13108 individuals’inivas detected in early August at sampling
site No. 309 in the lower part of the reservoir at Samorin. Compared to the previous
year this value was significantly lower (the maximum in 2012 was 34556
individuals.mi* on sampling site No. 3739 in the Danube old riverbed). In late August,
after cooling down, the phytoplankton abundance sharply declined. Moderate
development of phytoplankton was observed at five sampling sites in September and at
one sampling site even in October. The lowest values of phytoplankton abundance in
the evaluated year were recorded at the beginning of July on most of sampling sites.

The phytoplankton abundance in the evaluated year ranged from 10 to 13108
individuals.mf*, while the lowest value was determined on sampling site No. 317 in
the left-side seepage canal and the highest occurred on sampling site No. 309 in the
reservoir. Compared to the previous year the phytoplankton abundance in 2013 was
lower. The limit for mass development of phytoplankton was exceeded only once on
four sampling sites (No. 109, 3529, 308 and 309), while in the year 2012 it was one to
three times at ten sampling sites.

The annual average was on all sampling site lower than in the previous year. The
highest value of annual average of phytoplankton abundance (4090 individdpls.ml
was determined on sampling site No. 309 in the lower part of the reservoir at Samorin,
like in years 2010 and 2011. Maximum in the year 2012 was registered on sampling
site 3739 in the Danube old riverbed at Sap.

Similarly to the previous period, the largest portion in the phytoplankton
composition in the evaluated year, except the left-side seepage canal, had the centric
diatoms Bacillariophyceae - Centrales). In the left-side seepage canal, on the
sampling site No. 317 at Hamuliakovo, centric diatoms had low abundance. The
highest share in the composition of phytoplankton on this site had pennate diatoms
(Bacillariophyceae - Pennales). The abundance of cyanobacteri@ydnophyceae),
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which in the years 2011 and 2012 had the highest share in the composition of
phytoplankton in the left-side seepage canal, sharply declined in the evaluated year.

The phytoplankton composition significantly determines the saprobe index of
biosestone. The saprobe index in 2013 varied from 0.95 to J.ddle(2-5). It
fluctuated in the range, which correspondsptmesosaprobity. Such environment
offers suitable living conditions for a wide scale of organisms with high species
diversity. The average values of saprobe indexes on most of observed sampling sites
decreased, at two sampling sites they remained unchanged and only in the right-side
seepage canal the average value slightly deteriorated (the value increased from 2.05 to
2.20). The level of saprobity has not changed.

Table 2-5: Values of saprobe index of biosestone in 2013

Sampling site Min | Max Yearly average Saprobity level
2015 2012

Danube, Bratislava - 109 1.86 | 2.20( 2.07 2.21 [-mesosaprobity
Danube, Medv&ov - 112 1.84 | 231 212 2.17 B-mesosaprobity
Danube, Komarno - 1205 161 | 2.20( 2.04 2,16 B-mesosaprobity
Danube, bottom weir - 4016 1.84 | 2.36( 2.14 2.20 B-mesosaprobity
Danube, Dobroha%- 4025 190 | 2.23( 213 2.21 B-mesosaprobity
Danube, Sap - 3739 0.95 | 2.23| 1.98 2.18 B-mesosaprobity
Mosoni Danube, (novo - 3529 205 | 2.31| 216 2.16 -mesosaprobity
reservoir - Kalinkovo - 307 1.88 | 2.22( 2.10 2.15 -mesosaprobity
reservoir - Kalinkovo - 308 1.96 | 222 212 2.16 -mesosaprobity
reservoir - Samorin - 309 1.81 | 221 210 2.18 -mesosaprobity
reservoir - Samorin - 311 1.81 | 221 2.09 2.19 -mesosaprobity
tailrace canal - 3530 1.87 | 232 214 2.16 -mesosaprobity
river branch system - 3376 1.84 | 2.20( 2.09 2.21 [-mesosaprobity
right-side seepage canal - 3531 | 1.95 | 2.44| 2.20 2,05 -mesosaprobity
left-side seepage canal - 317 1.80 | 2.02( 1.91 191 -mesosaprobity

Concerning the phytoplankton abundance, as a key determinant of saprobe index,
it can be concluded that the hydropower system even in 2013 have not had negative
impact on saprobity level.

Macrozoobenthos

From an ecological point of view, the monitoring of macroinvertebrates in flowing
water bodies appears to be the most appropriate method for bioindication. Samples are
relatively easily available and quickly processable. In the year 2013 the
macroinvertebrate samples were collected in July and September/October on
monitoring sites listed irable 2-6. Sampling in May was not carried out due to
unfavourable climatic and hydrological conditions. In sections with fast flowing water
with gravely or stony bottom (sampling sites No. 109 at Bratislava, No. 112 at
Medved'ov in the Danube and No. 4025 in the Danube oldrbee at Dobroha3
rheophillic and oxybiontic macroinvertebrate species prevail, indicatfiag
mesosaprobity. At these sampling sites the following species dominated in 2013:
Dikerogammarus villosus, Jaera istri, Echinogammarus ischnus, Corophium
curvispinum, Theodoxus danubialis, Limnomysis benedeni, Plumatella repens and also
Lumbriculidae g. sp. div. and Chironomidae g. sp. div.. In sections with slow flowing
water stagnophillic and oligooxybiontic species appear, which bear slight pollution. On
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these sections sandy or muddy bottom occurs — sampling sites in the Danube old
riverbed No. 4016 upstream of the submerged weir and No. 3739 at Sap, where
Lumbricidae g. sp. div., Smulium bal canicum, Lithoglyphus naticoides, Potamopyrgus
antipodarum, Valvata piscinalis, Physella acuta and Chironomidae g.sp. div.
dominated in the evaluated year. In slowly flowing and lentic sections on sampling
sites No. 3529 in the Mosoni Danube and No. 4025 in the Danube old riverbed
macrovegetation developed strongly (especigltydea canadensis), what determined

the dominance of phytophilous species Limnomysis benedend Radix peregra.

In the reservoir there are places with different flow velocities. Depending on the
flow velocity there exist different types of bottom substrates. Sandy and gravely
substrate (sampling sites No. 307 and 308) at places with slow flow velocity gradually
changes into muddy substrate (sampling sites No. 309 and 311). Dominant
macrozoobenthos species in the reservoir in 2013 on muddy substrate were
Lumbricidae g.sp.div.,, Pisidium casertanum, Hypania invalida, Corophium
curvispinum, Sphaerium corneum, Plumatella repens, Pisidium sp. and some species of
the familyChironomidae. On sandy and gravely substrates (sampling sites No. 307 and
308) Lumbriculidae g.sp. div., Pisidium casertanum, Potamopyrgus antipodarum,
Hypania invalida andLithoglyphus naticoides dominated. In the shallow lentic part of
the reservoir on the sampling site No. 308 submersible macrophytes developed
(especiallyElodea canadensis and Potamogeton spp.), which was associated with the
dominance of phytophilous speciesObesogammarus obesus, Katamysis
warpachowskyi, Chironomidae g. sp.div. and Limnomysis benedeni. In the river
branch systenbumbriculidae g. sp. div., Radix peregra, Valvata piscinalis, Physella
acuta and Chironomidae g. sp. div. dominated.

Based on the determined species the saprobe indexes of macrozoobenthos were
calculated, which varied in the range from 1.99 to 2.46 and correspondgd to
mesosaprobity {able 2-6). The highest value of 2.46 occurred in the summer period
on the sampling site No. 3739 in the Danube old riverbed at Sap. Contrary to previous
years no one value of saprobe index exceeded the limit of 2.50, which correspend to
mesosaprobity. The average values of saprobe indexes of macrozoobenthos at all
sampling sites corresponded tangsosaprobityTable 2-6).

Table 2-6: Values of saprobe index of macrozoobenthos in 2013

: : Saprobe index :
Sampling site v, Vil %ot ez Saprobity
Danube, Bratislava - 109-left - 2.16 211 | 2.14 B-mesosaprobity
Danube, Bratislava - 109-right[ - 2.04 2.02 | 2.03 B-mesosaprobity
Danube, Medvéov - 112-left - 2.25 2.26 | 2.26 B-mesosaprobity
Danube, bottom weir - 4016 - 2.12 1.99 | 2.06 B-mesosaprobity
Danube, Dobroha% 4025 - 2.30 229 | 2.30 B-mesosaprobity
Danube, Sap - 3739 - 2.46 2.28 | 2.37 B-mesosaprobity
Mosoni Danube, Gnovo - 352¢ - 2.13 2.04 | 2.09 B-mesosaprobity
river branch system - 3376 - 2.14 207 | 211 B-mesosaprobity
reservoir, Kalinkovo - 307 - 2.20 2.10 | 2.15 B-mesosaprobity
reservoir, Kalinkovo - 308 - 2.19 2.06 | 2.13 B-mesosaprobity
reservoir, Samorin - 309 - 2.37 233 | 2.35 B-mesosaprobity
reservoir, Samorin - 311 - 2.33 229 | 231 B-mesosaprobity

Note: left - left bank; right - right bank
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Other aspects of the development of macrozoobenthos communities are evaluated
in Part 7 — Biological monitoring, where more detailed evaluation for cladocerans
(Cladocera), copepods Gopepoda), molluscs Mollusca), dragonflies Qdonata),
mayflies Ephemeroptera) and caddisfliesTichoptera) can be found.

Phytobenthos

Phytobenthos represents communities of algae and heterotrophic microorganisms
attached to submerged substrates in all aquatic ecosystems. Indicates a short-term
changes in water quality (of 2-3 week character). Saprobe index of phytobenthos
correlates with the through-flowing water quality, especially with organic pollution.
Saprobe index of phytobenthos in the evaluated year was monitored in the Danube
(sampling sites No. 109 at Bratislava, left and right bank, No. 112 at Miedydan the
Mosoni Danube a€unovo (No. 3529) and in the river branch system abrbho$
(No. 3376 ). At each site two samplings were made. Sampling in the spring was not
carried out due to unfavourable climatic and hydrological conditions. At monitoring
sites mainly algal phytobenthos component, particularly benthic diatoms have been
studied.

The value of saprobe index of phytobenthos at monitored sampling sites ranged
from 1.42 to 1.95. The average values varied from 1.65 to 1.90. Concerning the
documented values of saprobe index of phytobenthos in Bratislava the left bank seems
to be worse in the long-term. In comparison with the year 2012 improvement of annual
average can be stated at every sampling site, at Megvesven significant
improvement, whereas the annual average at this sampling site decreased from 1.88 to
1.65 (Table 2-7). It should be noted, however, that only two samplings were carried
out in the evaluated year, so the comparison with the previous year is only informative.
Saprobity of the observed sites according to the values of saprobe index of
phytobenthos varied on the levelpdmesosaprobity.

In terms of species diversity, the dominant part of phytobenthos in the evaluated
year was formed by pennate and centric diatoBegillariophyceae - Pennales,
Centrales) - 28 taxa. Other groups were represented by lower number of taxa. The
dominant species at monitoring sites wBiatoma vulgaris, Cymbella sp., Navicula
sp., Nitzschia sp., Tabellaria flocculosa, Aulacoseira granulata and Melosira varians
from among the diatoms grouPhormidium autumnale from cyanophytaBangia
atropurpurea from the red algae group a@ladophora glomerata from filamentous
green algae group Chlorophyta.

Table 2-7: Values of saprobe index of phytobenthos in 2013

Sampling site spring |summer| autumn Vel Wi
2017 2012
Danube, Bratislava - 109-left - 1.95 1.69 1.82 1,92
Danube, Bratislava - 109-right - 1.92 1.85 1.90 1,90
Danube, Medvdov - 112-left - 1.88 1.42 1.65 1,88
Mosoni Danube, (novo - 3528 - 1.71 1.76 1.74 1,82
river branch system - 3376 - 1.83 1.69 1.76 1,86

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

In the evaluated year 2013, similarly to previous years, the Slovak and Hungarian
Parties have realized unified evaluation of sediment quality according to the ,Canadian
Sediment Quality Guideline for Protection of Aquatic Life” (CSQG) published in 1999,
revised in 2002.

The sediment sampling in the frame of Joint Monitoring by the Slovak Party was
performed in October 2013 at six sampling sites. The Hungarian Party sampled the
sediments in April and May and the autumn sampling has been performed in
September or October 2013 at seven sampling sites. The situation of sampling sites is
illustrated inFig. 2-2. The list of analysed parameters was the same as in the year 2012.
Besides the inorganic and organic micro components the Hungarian Party has analysed
also the contents total phosphorus and total nitrogen.

Concentrations of heavy metals in sediments collected at sampling sites on the
Slovak territory were low. The lowest content was characteristic for mercury and lead,
since in case of mercury not a single value reached the threshold effect level (TEL) and
in case of lead only one value on sampling site No. 309 slightly exceeded the TEL. At
such concentrations adverse effect on biological life occurs rarely, and they
corresponds to uncontaminated natural environment. Contents of other monitored
heavy metals have exceeded only the limit value for TEL (chromium at three sampling
sites, zinc at four sampling sites, and copper, arsenic and cadmium on six observed
sampling sites). Concentrations of heavy metals being in the range >TEL and <PEL
were closer to the lower TEL limit, except one value of arsenic, thus the exceeding of
the threshold level has been only slight. The only higher concentration of arsenic
exceeding the midpoint of the given range was recorded on sampling site No. 309 in
the reservoir and achieved 12.2 mg-k@oncentrations from the range >TEL and
<PEL represent the level, when the adverse effects on biological life can be observed
occasionally, in more than 25 % of cases, and represent a potential eco-toxicological
effects.

In sediment samples collected on the Hungarian territory smaller number of
concentrations above the threshold values for heavy metals occurred, but
concentrations were higher. The lowest contents (lower than TEL) were documented in
case of chromium, arsenic and lead in the spring, and in the autumn in case of
cadmium and lead. Similarly to the year 2012 the highest number of TEL exceedances
and the highest concentrations were recorded in case of zinc. The zinc content
exceeded the threshold effect level (TEL) on all sampling sites both, in the spring and
also in the autumn. Zinc concentrations in four cases achieved values, that were higher
than the probable effect level (PEL) - in the right-side river branch system on sampling
sites No. 1114 and 1126 in the spring, and in the Mosoni Danube on sampling site
No. 1141 at Vének in the spring and in the autumn. However, in comparison with the
previous year the zinc concentrations decreased. Contrary to the year 2012 PEL
exceedances were registered in the spring in case of mercury in the Danube old
riverbed on two sampling sites, No. 0042 and 0043, downstream and upstream of the
submerged weir at Dunakiliti. Concentrations exceeding the probable effect level
(PEL), represent the level, when the adverse effect on biological life occurs frequently,
in more than 50 % of cases.
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Organic pollutionof sediments was very low in 2013. One concentration of
acenaphthylene and one concentration of dibenzo(a,h)anthracene on sampling site
No. 1141 in the Mosoni Danube at Vének slightly exceeded the limit value for TEL
and on the Slovak territory slight exceedances of TEL limit value occurred on five
sampling sites in case of benzo(a)pyrene. Other concentrations of monitored organic
micropollutants were lower the threshold effect level and corresponded to an
uncontaminated environment, when the adverse effect on biological life is not
expected.

The highest concentrations of inorganic and organic micro-pollution were
registered by the Slovak Party at sampling site No. 309 in the reservoir at Samorin, and
by the Hungarian Party at sampling sites No. 1141 in the Mosoni Danube at Vének.
The lowest sediment contamination in 2013 was documented in on sampling site
No. 3739 in the Danube old riverbed at Sap on Slovak territory and on sampling site
No. 0084 in the right-side seepage canal at Rajka on Hungarian territory.

Hungarian Party also analysed the total phosphorus and total nitrogen content in
sediments. Total phosphorus content in 2013 varied in the range from 264 to 1765
mg.kg' and the concentrations of total nitrogen varied in the range from 207 to
2942 mg.kg. The lowest content of total phosphorus was recorded on sampling site
No. 0084 in the right-side seepage canal at Rajka and the maximum on sampling site
No. 1141 in the Mosoni Danube at Vének, both in samples taken in the spring. The
lowest concentration of total nitrogen occurred on sampling site No. 0042 in the
Danube old riverbed downstream of the submerged weir and the highest was recorded
on sampling site No. 1126 in the right-side river branch system in the Asvanyi river
arm, both in autumn samples. Compared to the year 2012 the total phosphorus and total
nitrogen contents were higher at all sampling sites in the spring and on sampling site in
the right-side river branch system and in the right-side seepage canal in the autumn.

Overall, the sediment pollution in the evaluated year on the Slovak territory was
lower than in 2012, when in the case of several parameters the highest concentrations
were recorded since beginning the sediment monitoring. In 2013 only the cadmium
content slightly increased. Contents of PAH compounds significantly decreased. On the
Hungarian territory decrease of zinc content was registered, but in case of mercury
concentrations higher values occurred, which at two sampling sites exceeded the
probable effect level according to the Canadian standard.

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 quality parameters was done. The indicative classification was performed
using the limit values for five-classes system, according to the trans-boundary water
qguality classification adopted by the Slovak-Hungarian Trans-boundary Water
Commission at its LXV. session, and given in the ,Directive for surface water quality
monitoring of the Slovak-Hungarian boundary waters and for extended water quality
monitoring on the Danube”.

Certain part of the observed parameters shows seasonal fluctuation, which
subsequently affects the classification into the quality classes. In case that a range is
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given (e.qg. I-1l), this means natural seasonal fluctuation of particular parameters or their
dependence on climatic conditions. The quality class in brackets means that measured
value occurred only once or two times in the evaluated period (mostly during higher
discharges or flood waves). The range with asterisks (e.g. I*-1I*) represents a situation,
when every recorded value was below the detection limit of applied analytical method,
but the two Parties have different detection limits.

Based on a comparison of water quality entering the influenced area (sampling site
at Bratislava) and water quality, which leaves the influenced area (sampling site at
Medvet'ov) it is evident, that the water quality that leatiee system is very similar.

Table 2-8: Indicative assessment of surface water quality parameters according to

agreed surface water quality classification limit values

Sites situated on the Danube Mosoni Danube SRR [RIGTETR MYsr
canal branch system
Parameter Cunovo/ Cunovo/ | Helena, Szigeti
Bratislave| Rajka | Medvelov Raik Vének Raik and Asvanyi river

jka ajka arm

temperature I (1) | (Il,-1V) 1 (11 1 (11, 1) I I (1)

pH Hay Juqa, (1) 1 (1) Il-I I-I1 -1 (111)

conductivity I-11 111 (1) Il-I 111

suspended -1 1111 I-111 1-1v

solids -V LIV V) | (IV,V) (v, V) (1, V) ! HEATL IV, V)

Cl | | | |

SO~ [ [ [ [

NO5 na | 0 Il [ n-m Il-I I

NH," | | | |

NO, Il -1 -1 Il -1 -1

total nitrogen Il ITADE N0 1l-I Il Il-| Il-|

PO, -1 (111) I-I1 111 (1) [ I-11

total

ohosphorus -1 (1) I-11 (111 -1 QI) -1 (V) | I-11 (111

O, [ L (11, IV) L (1) -111 (1V) 1 (1)

CODyn - | (1) I-11 I-11 (111) [ [

BODs 1 (1) - | -1 3v) I-111 I-11 (111) I-111 I-111

chlorophyll-a| 11l I-11 (111) I-11 1 (1) 1 (1) |11

Fe I-11 (V) L (11, IV) L@y [ (1,L,1V) [ L (11, 111)

Mn (IIII-,IIIV) | (I, 11y vy [enany | oran X0,

Zn A HI*-1\V** 11* (1V) Hn* n* H* (1V)

Hg I* [ 1x(v) |* |* I*

As 111 1 (111,1V) ”ET\'/';' (IIII,:;*,V) I1*

Cu TS 1111 (1,IV) -1 (1, 1V) -1} (111,1V) -1V (1, V)

Cr I = (v) | 1* 11 (1) 11%) [1* (V) I1*

cd I I TR IR 11* (1V)

Ni (|||I,| V) =111 (IV) ”( |\|/I)| (::L,I\\;) . (vl)“ 111 (IV)

Pb 1 (1) TR D) I1* ||+ []x* I

*

*%

all the data below the detection limit
most of the data below the detection limit
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PART 3

Groundwater Regime

Monitoring of groundwater levels in the year 2013 continued in full extent. Based
on the observed data impacts of technical measures and discharges into the Danube and
the Mosoni branch of the Danube and the impact of water supply on the groundwater
regime can be evaluated. Groundwater levels were monitored on 264 observation wells
on the Slovak and the Hungarian territories (136+128). Monitoring objects are situated
in the area of Zitny ostrov and in the Szigetkéz region. List of observation wells is
given in respective National Annual Reports on environmental monitoring. The
situation of the observation networks on both sides is shown in Fig. 3-1.

The evaluation of groundwater level data in 2013 in a local scale was done by the
Parties themselves and is given in their National Annual Reports. The jointly
elaborated regional evaluation given in this report was prepared according to the jointly
constructed groundwater level equipotential lines. The equipotential lines were
constructed for comparison of groundwater levels in the influenced area in the current
year and groundwater levels before construction of submerged weir and introducing the
water supply into the river branches on Hungarian side. Corresponding to the
agreement of groundwater monitoring experts the evaluation is extended, to cover also
the calendar year 2013.

3.1. Joint evaluation of groundwater regime

As it is stated in previous reports, groundwater levels in the observed area are
primarily influenced by surface water levels in the Danube and in the reservoir.
Hydrological regime of the Danube was more or less typical in the year 2013, however
in the winter period unusually high flow rates occurred, as in the previous year.
Moreover an extremely big flood wave occurred in June. Groundwater levels at the
beginning of hydrological year mostly fluctuated slightly below the long-term average
daily values. In late December 2012 and during January and February 2013 relatively
significant discharge waves occurred (exceeding 4008 mbut they influenced only
objects close to the Danube. In the area around the reservoir and away from the Danube
their impact was not reflected. During the winter period the lowest groundwater levels
were registered, mostly from late December 2012 till end of February 2013, depending
on the position of the observation object. On some observation objects, along the Little
Danube, behind the Mosoni Danube and in the lower part of the Zitny ostrov and
Szigetkdz area, the lowest groundwater levels were observed in November 2012 or
during August 2013. Increased flow rates in April and May contributed to a gradual
increase of groundwater level. However, the most significant rise of groundwater levels
was evoked by the extreme flood wave in June, when also the highest groundwater
levels were recorded on most objects. Only at observation objects behind the Mosoni
Danube, in the lower part of Szigetkdz area and in the lower part of Zitny ostrov the
highest groundwater levels were recorded in April. After passing the flood wave
groundwater levels continuously decreased on all observation objects till the end of the
year, except those being under the direct influence of the Danube water level
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fluctuation. In general it can be stated that groundwater levels at the end of the year
were higher than at the beginning. Discharge waves in September, October and
November 2013 had no greater impact on groundwater levels due to their short
duration.

As in previous years, three hydrological situations were chosen in the period
before introducing the water supply and in the hydrological year 2013 for computing
the groundwater level differences. The selected hydrologic situations characterise the
low, average and high flow rate conditions in the Danube, corresponding to flow rates
approximately 1000, 2000 and 3006sth

The selected dates and the corresponding flow rates in the Danube at Bratislava-
Devin gauging station are the followingable 3-1, Fig. 3-2, Fig. 3-3a,)

Table 3-1: The selected dates and the corresponding flow rates in the Danube at
Bratislava-Devin gauging station

hydrologic situation | before the water supp after the water supply
1993 2013
date |Q (m’.sh) date Q (n’.sh
low flow rate 09.03.19983 975.5| 10.12.2012 1168
average flow rate 09.05.1993 1937 27.05.2013 2053
high flow rate 25.07.1998 2993 07.07.2013 3071

Low flow rate period had to be chosen at the beginning of winter period, even
though that flow rates dropped only to approximately 118@™min spite of this the
hydrological and climatic situation can be regarded comparable to that in 1993. The
period for average flow rate was chosen in May, similarly as in the year 1993. The
compared date was chosen at the end of the month, just before the increase of flow rate
before the flood. Also in this case the hydrological and climatic situation can be
regarded comparable to the situation in 1993. In case of high flow rate similar
hydrological condition as in 1993 was found in July, when the decreasing flow rate
achieved the desired value about 3000st after the discharge wave at the end of
June . Since both of the chosen dates in 1993 and 2013 were in July, the hydrological
and climatic situation can be regarded comparable.

Maps of equipotential lines were jointly constructed for the selected dates using
the measured groundwater levelfsgg. 3-4 to 3-6). In wells where the water level is
measured once a week, the groundwater level for the selected dates was computed by
linear interpolation. In all other wells the average daily values were used. The altitudes
of groundwater levels are given on maps for each observation object used for the
equipotential line construction. For construction of equipotential lines computed
surface water level data in the Danube was used as well. This level was computed by
calibrated model, using river morphology data and measured water levels data on the
given stretch. The other surface water levels were not used for construction of the
equipotential lines. The constructed equipotential lines represent general groundwater
levels and flow direction, and do not show the local influences of channels or river
branch systems.

Differences between groundwater levels for selected hydrologic situations in years
1993 and 2012 are expressed in Figs. 3-7 and 3-9.
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The evaluation is focused mainly on the area influenced by technical measures and
discharges according to the intergovernmental Agreement and by the water supply
realised on Hungarian side. In this sense the inundation and the flood-protected area on
the Hungarian side, and partly the inundation area on the Slovak side, represent the
influenced area.

Low flow rate conditionsKiqg. 3-7)

When comparing hydrological situations at low flow rate (about 1006"min
the period prior the implementation of technical measures and discharges according to
the Agreement and in the year 2013 (2013 versus 1993), it can be stated that slight
decrease can be seen in the vicinity of the lower part of the reservoir and in the upper
part of the inundation area. The decrease around the lower part of the reservoir is
caused by the decrease of permeability of the reservoir bottom between the compared
periods. The decrease in the upper part of the inundation area can be assigned to the
fact that in December 2012 very low amount of water was discharged into the
inundation area (from 10 to 15°ms%), simulating low water period. Water levels in the
Szigetk6z inland area and in the area behind the Mosoni Danube remained unchanged.
The middle part of the Szigetk6z area is characteristic with unchanged groundwater
levels in the compared periods. Slight increase of groundwater levels occurred in the
inundation area at Kisbodak and in the inland area between Halaszi and Novakpuszta.
In the lower part of Szigetkdz, downstream from Asvanyraré and around the Bagoméri
river branch system the groundwater levels were lower than in 1993. The groundwater
level in this area is adversely influenced by the riverbed erosion in the tailrace canal
and downstream the confluence of the tailrace channel and the Danube old riverbed.
Unfavourable is also the fact, that the water supply system in this part of the inundation
area is still incomplete. After completion the constructing works increase of
groundwater level can be expected. Lower groundwater levels were recorded also on
the left side of the reservoir, in the upper part of Zitny ostrov, due to the difference in
permeability of the reservoir bottom. Groundwater levels, however, are at present much
higher than before the construction of the dam. In the middle part of the Zitny ostrov
area on the Slovak side there were no changes in groundwater levels observed. A slight
decrease in the lower part of the Zitny ostrov area reflects the different water levels
maintained in the channel system.

In general the change of the average groundwater levels mostly ranged between
+0.7 and -0.7 m in comparison to groundwater levels in 1993. The decrease occurred
mainly in the upper part of inundation area and in the lower part of Szigetk6z area,
while the increase was observed in the middle part of Szigetkdz, both in the inundation
and in the inland area. An increase of groundwater levels occurred also in the
inundation area on the Slovak side, which has been evoked by the water supply on the
Slovak side. Groundwater levels in the middle part of Zitny ostrov area and in the rest
of upper and middle part of Szigetk6z area remained unchanged. The decrease of
groundwater levels around the lower part of the reservoir, reflecting the decrease in
permeability of the reservoir bottom, reached -1.2 m. Decline in groundwater level
around the confluence of the Danube old riverbed and the tail-race canal ranged mostly
from -0.25 to -1.2 m. The groundwater flow direction in the upper part of the river to
Dunakiliti still shows infiltration from the river and the reservoir into the surrounding
area. Along the Danube old riverbed from Dunakiliti to the confluence with the tailrace
canal the groundwater is drained and the flow direction turn towards the Danube old
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riverbed. Groundwater in the inland area is flowing mostly parallelly with the Danube
(Fig. 3-4).

Average flow rate condition${g. 3-8)

Comparing groundwater levels in the period prior to the implementation of
technical measures and after increasing the discharges into the Danube according to the
Agreement and introducing the water supply on the Hungarian side, at average flow
rate conditions in the Danube (about 2000s), the actual results show an increase
of groundwater levels on alarge part of the Szigetkdz area. The groundwater level
increase in the upper part of the Szigetkdz area is slightly reduced by the groundwater
level decrease in the area around the reservoir, due to decreased permeability of the
reservoir bottom. Therefore the average groundwater levels show no change in this part
of the Szigetkdz. Slightly lower groundwater level can be seen only in the immediate
vicinity of the Danube riverbed. The groundwater level increase in the middle part of
Szigetk6z area (including inundation) reaches 0.7-1.2 m. Slight decrease of the
groundwater level can be seen in the lower part of the Szigetkdz along the Danube
stretch between Asvanyrar6 and Medloe, what includes the lower part of the
Asvanyi river branch system and the Bagoméri river branch system. Decrease in
groundwater levels is caused by riverbed erosion. It is expected that this decrease will
be eliminated after completion of ongoing construction works on the water supply
system in this region. On the Slovak territory no impact of technical measures
according to the Agreement appears. Higher groundwater levels in the left-side
inundation area reflect the different water supply regime in the river branch system in
1993 and 2013. Decrease in groundwater levels, which appears particularly on the left
side of the reservoir, is due to the decrease of permeability of the reservoir bottom. In
general, however, groundwater levels are higher than before damming the Danube. On
a large part of the upper and lower Zitny ostrov area no change in groundwater levels
were observed. In the middle part of the Zitny ostrov area slight increase can be seen.
The groundwater flow direction in the upper part of the river to Dunakiliti shows
infiltration from the river and the reservoir into the surrounding area. Along the
Danube from Dunakiliti to Galikovo groundwater flows into the riverbed and the
river is draining the adjacent area, but outside the floodplain groundwater flows into
the inland areaHig.3-5).

High flow rate conditionsKiqg. 3-9)

In case of high flow rate conditions in the Danube (around 3G0"mit is
possible to see lower groundwater levels in the vicinity of the reservoir and along the
Danube old riverbed, including the inundation area on both sidigs 3-9). The
decline in the vicinity of the reservoir, particularly on its left side and in the upper part
of the Szigetkdz, is caused by decreased permeability of the reservoir bottom. The
decrease along the Danube old riverbed partially results from the difference in flow
rates discharged into the Danube old riverbed in 1993 (approximately*#6%) emd
in 2013 (approximately 450%s™). Groundwater levels in inland areas central and
lower part of the Szigetkdz, approximately between the Mosoni Danube and the
inundation area, for high flow rate conditions have not changed. The groundwater level
along the Mosoni Danube was higher from about +0,25 to +0,75 m in 2013. On the
most part of the Zitny ostrov area, except the decrease around the reservoir, no changes
in groundwater levels can be seen. The groundwater flow direction in the upper part of
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the river to Dunakiliti shows water supply from the Danube into the adjacent area
(Fig. 3-6). The groundwater flow direction in the inland area also documents the water
supply from the Danube. In the inundation area along the Danube section from
Dunakiliti to Asvanyraro the groundwater is drained by the Danube old riverbed.

3.2. Conclusion

Based on the evaluation of groundwater regime it can be stated that the water
supply into the right-side river branch system and into the Mosoni Danube plays an
important role in influencing groundwater levels over the Szigetkdz region. As a result
of measures taken according to the intergovernmental Agreement, a significant increase
in the groundwater levels occurred in case of average flow rate conditions in the
Danube. The increase in the upper part of Szigetkdz region and around the reservoir is
reduced due to decrease of permeability of the reservoir bottom. Certain effect also
have the adverse changes in sediment transport regime of the Danube, which are
probably related to measures in the Austrian section of the Danube just upstream of
Bratislava implemented in recent years. In case of low flow rates in the Danube the
average groundwater levels remained mostly unchanged. The decrease in the lower part
of Szigetkoz reflects the adverse effect of the riverbed erosion in the tailrace canal and
downstream the confluence of the tailrace channel and the Danube old riverbed.
Improvement of this situation is expected after completion of constructing works on
the water supply system in this part of the inundation area. For high flow rate
conditions decline in the groundwater levels in the vicinity of the reservoir and along
the Danube riverbed can be registered, but at some distance from the Danube old
riverbed no changes were observed in the inundation area. The groundwater level along
the Mosoni Danube was higher from about +0,25 to +0,75 m in 2013.

Monitoring results still confirm the need of solving the water supply in the lower
part of the inundation area on both sides. On the Hungarian side construction works
going on and after their completion groundwater levels increase in the lower part of
Asvanyi river branch system and in the Bagoméri river branch systems is expected. The
positive influence of the water supply could be effectively supported by measures
applied in the Danube old riverbed upstream of the confluence with the tail race
channel. Such measures may improve the overall situation in the lower part of
Szigetkdz area and in the region of Istragov island on the Slovak side.

The increase in groundwater levels in the strip along the Danube old riverbed on
both sides could be ensured only by increasing the water level in the Danube by
measures implemented in the riverbed.
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PART 4

Groundwater Quality

The groundwater quality on the Hungarian and Slovak territory is evaluated
separately. The list of objects included in the joint monitoring is listed in Table 4-1 and
Table 4-2 and their situation is shown king. 4-1. From among the monitored objects
representative objects for groundwater quality observation have been selected on both
sides for evaluation in the Joint Report. Detailed groundwater quality evaluation for
each object included in the joint monitoring was done in the Slovak and Hungarian
National Annual Reports on environmental monitoring in 2013. Monitoring data for
the year 2013 in tabular form and the long-term graphical development of observed
quality parameters for the period 1992-2013 form a part of National Reports. Data from
monitored objects are interpreted in relation to agreed limits for groundwater quality
evaluation in the frame of intergovernmental Agreement from 1995. Due to changes in
national legislations these limits have been modified in 2011. The new limits are listed
in Table 4-3.

4.1. Hungarian territory

The subject of joint groundwater quality monitoring on the Hungarian side
consists of 22 objects, consisting of 16 observation wells and 6 wells that are used for
drinking water supply (waterworks). While the observation wells have the screens
located in the upper part of the gravel sediments, the wells in waterworks draw water
from deeper horizons. The list of monitored objects is given in Table 4-1.

Data from wells that are used for drinking water supply are provided by Regional
Waterworks Companies. The groundwater quality monitoring in observation wells is
carried out by the North-Transdanubian Inspectorate of Environment Protection,
Nature Conservation and Water. Monitoring frequency on waterworks was four times
a year, on observation objects it was twice a year.

In the assessment of groundwater quality in the Joint Report four observation
objects were selected on Hungarian territory (No. 9327, 9413, 9430 and 9456) that are
mentioned below.

Table 4-1: List of monitoring objects on the Hungarian territory

Country Object No. Locality
1 Hungary 9310 Rajka
2 Hungary 9327 Dunakiliti
3 Hungary 9331 Dunakiliti
4 Hungary 9368 Rajka
5 Hungary 9379 Rajka
6 Hungary 9413 Sérfenysziget
7 Hungary 9418 Mosonmagyardvar
8 Hungary 9430 Kisbodak
9 Hungary 9544 Halaszi
10 | Hungary 9456 Asvanyraro
11 | Hungary 9457 Asvanyraro
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Country Object No. Locality
12 | Hungary 9458 Asvanyraro
13 Hungary 9475 Gybrzamoly
14 Hungary 9480 Gybrzamoly
15 Hungary 9484 Vamosszabadi
16 Hungary 9536 PUski
17 Hungary Du-I Dunakiliti waterworks
18 Hungary T-1 Feketeerd waterworks
19 Hungary Da-l Darndzseli waterworks
20 Hungary K-5 Gyér - Révfalu waterworks
21 Hungary 6-E Gyodr - Sagye waterworks
22 Hungary 25-E Gyor - SHgye waterworks

Observation well No. 9327, site: Dunakiliti

Based on long-term data seasonal, periodical variation of some water quality
parameters is clearly observed in the object No. 9327. Periodicity primarily appears in
changes of water temperature, pH and concentrations of nitrates. The groundwater has
low salt content, like the Danube water. The water temperature from time to time
exceeds the limit value of 12 °C (in the evaluated year once), but it has never reached
the highest limit value (25 °C). Pollution by organic matter is rather balanced in last
five years and the measured concentrations meet the agreed limits in long-term. In the
evaluated year significant decrease of ammonium ions, nitrates and phosphates was
registered. Manganese concentrations in last three years increased and in the year 2013
the highest concentration of 0.40 nigdccurred from the beginning of monitoring. In
autumn the content decreased to 0.19'MmgHut compared to the limit value
(0.05 mg.1") it was still high. Except the water temperature and manganese also iron
content exceeded the limit value. Other observed parameters occurred in quantities
below particular limit values for groundwater quality evaluation.

Observation well No. 9413, site: Sérfésyiget

The water temperature in this object is relatively balanced, because it is only to a small
extent affected by meteorological conditions. Conductivity values have increased in
last three years, and higher contents were recorded also in case of nitrates, chlorides,
sulphates and calcium. In the long-term the content of calcium quite often exceeds
100 mg.", what is the limit value for this parameter. Concentration of nitrates in years
2011 and 2012 exceeded the limit value (50 Mg.but in the evaluated year it
decreased and only one concentration (51.9hgeas higher than the limit value. In

this object high concentrations of manganese are characteristic, that in long-term
exceed the limit value 0.05 mgd.lIn comparison with the previous year they slightly
decreased. Concentrations of ammonium and phosphate ions and the pollution by
organic matter were low and they are below the limit values. Also the iron content in
last five years fluctuates below the limit value. Based on the data from 2013 it can be
concluded that from among the observed groundwater quality parameters the
manganese, calcium, magnesium and in one case also nitrates exceeded the agreed
limit values.

Observation well No. 9430, site: Kisbodak

The groundwater in this object has a moderate salt content. The water temperature
and the pH values show a slight seasonal fluctuation. The water temperature since 2001
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often exceeds the limit value (12 °C). The electric is relatively balanced since 2002,
without significant changes. The organic matter content show seasonal fluctuations,
and it is below the limit value (3 mg)l in long-term. Low concentrations are
characteristic for phosphates and nitrates in long-term. Ammonium ions content show a
slight increase within the limit value. Conversely the content of sulphates decreased
and in the evaluated year the lowest values were recorded from the beginning of
monitoring (8.2 mg:t and 13.4 mg}). Iron and manganese concentrations are
permanently high in this object and significantly exceed the limit values. In terms of
long-term development slight decline can be observed in the manganese content. In the
year 2013 exceedances of limit values were registered for manganese and iron and in
one case also for the water temperature.

Observation well No. 9456, site: Asvanyraré

The groundwater is of medium mineralization and has stable water temperature
with a slight seasonal fluctuation. The conductivity values are balanced in last two
years. The organic matter content expressed by Qldes not show significant
changes and is below the limit value in long-term. The upward trend in the
concentrations of ammonium ion stopped in 2008 and after a slight decrease stabilized
at concentrations higher than the limit value for this parameter. The high ammonium
ion content in the water in this object is considered to be background pollution from
agricultural activities. From among other observed nutrients the content of nitrates and
phosphates is low in long-term. The groundwater has a high iron and manganese
content, with seasonal fluctuation. Concentrations of these parameters significantly
exceed the drinking water limit values. From the observed quality data in 2013 results
that ammonium ion, manganese and iron concentrations significantly exceeded the
agreed limit values and the calcium content fluctuated just above the limit value.
Concentrations of other observed parameters varied below the respective limit values.

The above results show that the groundwater in shallow horizons of gravel
sediments is enriched with iron and manganese. This also applies to other observation
wells that were evaluated in the National Report. Iron and manganese concentrations in
most observation wells persistently exceed the limit values.

Increased contents of nutrients and organic pollutants mostly relate to local
contamination, which is of agricultural origin, or in some cases come from wastewater
ponds. In general it can be stated that their content in observation objects did not
changed significantly in comparison with the previous year. High contents exceeding
the limit values are recorded only at some objects. For example the water quality at
Object No. 9368 at Rajka is still affected by local contamination. High ammonium ion
contents occur here in long-term, which exceed the limit value a hundredfold.
Phosphates also fluctuate above the limit value and only the content of nitrates
decreased below the limit value (except the only one value in 2013). Concentrations of
ammonium ions occur above the limit value in long-term also on object No. 9475 at
Gyérzamoly. Obsolete animal breedings are graduallyadied of, which is reflected in
groundwater quality improvement, e.g. on object No. 9458 at Asvanyrard, where no
signs of fresh pollution were found. The content of nitrates and ammonium ions
decreased, but the content of phosphates is still ten times higher than the limit.

The organic pollution usually meets the limit value. During the monitoring in
some objects time-to-time occurred values exceeding the limit value, but since 2008 it
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was only once on the object No. 9457 at Asvanyraré. At this object in the past two
years the organic pollution slightly increased. On objects close to pollution sources
located in the direction of groundwater flow (objects at Rajka and Asvanyrard) the
changes in groundwater quality related to livestock farming can be well and sensitively
observed.

Inorganic and organic micro-pollution is monitored at selected objects (No. 9379,
9413, 9536, 9456 and 9480). In the year 2013 it was found in concentrations below the
limit values for groundwater quality evaluatiohaple 4-3). From among the inorganic
micro-pollutants the concentrations of arsenic, copper, nickel and zinc at some objects
indicate slight pollution. Concentrations of lead, mercury, cadmium and chromium in
the evaluated year did not reached the limit of detection.

The groundwater quality in deeper horizons of gravel sediments in the Szigetkdz is
monitored by production wells in waterworks. Wells in the region @ Ggve higher
content of ammonium ions, organic matter, manganese and iron in comparison with the
other monitored wells. Manganese and iron concentrations exceed the limit values or
approach them. The concentrations are lower in wells where the water is drawn from
a greater depth. The water extracted in waterworks Dunakiliti I, Feketeerdé T-II and
Darndzseli | is of satisfactory quality and the groundwater quality is characteristic by
high stability. In general, the groundwater quality in wells producing potable water
(occasionally after pre-treatment) is suitable for drinking water supply.

4.2. Slovak territory

The groundwater quality monitoring on the Slovak territory is carried out at 18
objects (10 observation objects and 8 waterworks). Their list is givEable 4-2. For
the purposes of the Slovak-Hungarian monitoring data of the Western Slovakia’s
Waterworks Company (ZsVS), the Waterworks Company Bratislava (BVS), Slovak
Hydrometeorological Institute (SHMU) and Ground Water Consulting Ltd. (GWC)
were used. Evaluation in the Joint Report is focused mainly on groundwater quality in
waterworks, which are more representative because of their continual pumping. The
object No. 103 in Galikovo was for technical reasons in 2012 replacethbyobject
No. 353.

Table 4-2: List of monitoring objects on the Slovak 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 Dobroho$
7 Slovakia 234 Rohovce
8 Slovakia 262 Sap
9 Slovakia 265 Kracovec
10 Slovakia 3 Kalinkovo, left side of the reservoir
11 Slovakia 102 Rusovce waterworks
12 | Slovakia 2559 Cunovo waterworks
13 Slovakia 119 Kalinkovo waterworks
14 | Slovakia 105 Samorin waterworks
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Country Object No. |Location
15 Slovakia 467 Vojka waterworks
16 Slovakia 485 Bodiky waterworks
- Slovakia 103 Gaktikovo waterworkgmonitoring terminated)
17 Slovakia 353 Gaktikovo waterworkgnew object)
18 Slovakia 907 Bratislava — Petrzalka waterworks

From among waterworks three are situated on right side of the Danube (No. 102,
2559 and 907) and five on the left side (No. 119, 105, 353, 485 and 467), while the
latter two are located between the Danube old riverbed and the derivation canal. The
groundwater quality in waterworks is stable in long-term. Waterworks Bratislava -
Pe&niansky les (No. 907) is influenced by the waterligpian the Danube. Unlike the
other waterworks most parameters here fluctuate and show seasonality. Groundwater
quality on waterworks at Rusovce (No. 102) &uhovo (No. 2559) improved since
damming the Danube. The quality on waterworks at Kalinkovo (No. 119) and Samorin
(No. 105) is influenced by infiltration of surface water from the Danube and from the
reservoir. The groundwater quality in waterworks at @aixo (No. 353) differs due
to prevailing direction of groundwater flow, coming from the inland area. In
waterworks at Vojka (No. 467) and Bodiky (No. 485) the groundwater quality is
significantly influenced by local conditions.

Right side of the Danube
Waterworks at Rusovce — No. 102 and ah6vo — No. 2559

The groundwater quality has improved after damming the Danube, mainly in the
waterworks at Rusovce. Currently it is similar to water quality in the waterworks at
Cunovo. The concentrations of cations, anions anddwctvity values on both
waterworks fluctuate in a narrow range. More significant differences in measured
values are recorded in case of hydrogen carbonates, which are higher at Rusovce, and
in case of nitrates, which are higherCatnovo. Small differences and slightly higher
contents are registered in case of calcium, magnesium, chlorides and sulphates at
Rusovce. Higher concentrations of nitrates in the waterworkaiabvo can be seen
during the whole observation period, with decreasing tendency in the period 2009-
2011. In the last two years content of nitrates again slightly increased. The contents of
ammonium ions and phosphates are low in long run at both waterworks and mostly
fluctuates below their detection limits. Similarly low contents are recorded in case of
manganese. The organic contamination , expressed by, @the period 2009-2013
is lower than in the previous period. The dissolved oxygen content fluctuates and it
slightly increased in last seven years. In the evaluated year at Rusovce it reached the
highest value (7.77 mg) for the whole period of observation and Ginovo the
second highest value (6.94 m§)J The upward trend in chloride contents (particularly
in the waterworks at Rusovce) has not been proved in last two years. The time series of
other groundwater quality parameters in waterworks at Rusovce abidnavo are
similar, without significant changes. The groundwater quality parameters in long run
meet the agreed limits for groundwater quality on both waterworks.

Waterworks at Bratislava No. — 907

With regard to the location of the waterworkgilansky les, near the Danube, the
groundwater quality in the object No. 907 is significantly influenced by changes and
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fluctuation of chemical components in the Danube water. Values of individual
parameters, particularly cations, anions, water temperature, dissolved oxygen content
and nitrates concentration considerably fluctuate during the year. The dissolved oxygen
content, nitrates concentrations and Gfp@alues are higher than at other observed
objects. Unlike the temporary increase of iron content in the period between 2006 and
2011, its content in last two years varies below the detection limit (0,007)mg.the
evaluated year the second highest concentration of nitrates (1873 mexé recorded

since the beginning of monitoring, when the highest value of 21.7 mgs$ recorded

in the year 2009. Concentrations of manganese, ammonium ions and phosphates are
below the detection limits of the applied analytical methods, or just above them in
long-term.. In the year 2013 in case of manganese one higher value (0,042 mg.|
occurred, however it did not exceeded the agreed limit value (0,08)mghe
contents of all monitored groundwater quality parameters in the evaluated year meet
the agreed limits for groundwater quality.

Left side of the Danube
Waterworks at Kalinkovo No. — 116 and at Samorin — No. 105

The groundwater quality in waterworks situated on the left side of the Danube was
not influenced by damming as much as the quality of the waterworks on the right side.
The groundwater chemistry in the waterworks at Kalinkovo (No. 119) and at Samorin
(No. 105) is similar since the beginning of monitoring and the course and changes of
majority of groundwater quality parameters are also similar. Slightly higher values in
the waterworks at Kalinkovo occur in case of potassium, manganese and ammonium
ions. In comparison with the previous year the pH values on both waterworks slightly
increased and in last six years vary above the value of 7,5. Phosphates occur at
concentrations lower than the limit of detection (0.1 gAn exception is one higher
value of 0.42 mg? recorded in the evaluated year at Samorin, however which did not
exceeded the agreed limit value. Contrary to the year 2011, when the dissolved oxygen
concentration achieved a maximum on both waterworks (at Kalinkovo 9,22 amgll
at Samorin 8,59 m@), its content significantly decreased in last two years to values
between 2.1 and 4.6 mg.lIn the year 2013 at the Kalinkovo waterworks did not
occurred similarly high concentrations of several groundwater quality parameters as in
2012 (maximal concentrations of nitrates, hydrogen-carbonates and manganese,
CODyn values and high concentrations of ammonium ions and iron). Two
concentrations of manganese exceeded the agreed limit, but the exceedance was only
slight. The other monitored groundwater quality parameters meet the agreed limit
values on both waterworks.

Waterworks at Gabkovo — No. 103 and 353

The groundwater quality in the Gakovo waterworks differs from groundwater
quality in waterworks at Kalinkovo and Samorin due to the different groundwater flow
direction. The water temperature at this waterworks is more balanced. The pH values
after a temporary increase in the period 2006-2008 decreased and they fluctuate above
the value of 7.5. The dissolved oxygen contents are among the lowest ones. Nitrates
concentrations in last six years are quite balanced and oscillate around'4Thg.|
concentrations of sodium (about 5 ), | potassium (about 1 mg@)l and chlorides
(about 10 mg) are among the lowest from among all other observed objects. The
sodium and potassium concentrations reach only half of the values recorded in
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waterworks at Samorin or Kalinkovo. The organic pollution, expressed by @D
below the detection limit (0.5 mg) since 2002.

The object No. 103, which is no longer used due to technical reasons since 2012,
was replaced by object. No. 353. The groundwater in the new object has slightly lower
conductivity, what is associated with lower content of basic cations and anions
(sodium, calcium, magnesium, bicarbonates, chlorides and also sulphates). Other
monitored groundwater quality parameters are similar. Contents of ammonium ions,
phosphates, iron and manganese are low in long-term, and mostly oscillate at the level
of detection limits of the analytical methods used. In the evaluated year two higher
concentrations of phosphates (0.07. and 0.15¥ngkcurred, but they did not
exceeded the agreed limit value. All monitored parameters meet the agreed limits for
ground water quality listed in Table 4-3.

Waterworks at Vojka — No. 467 and Bodiky — No. 485

The groundwater quality in waterworks at Vojka and Bodiky is strongly influenced
by local conditions. The groundwater chemical composition on these waterworks
noticeably differs in few components only. Slight differences occur in sulphates,
nitrates, and occasionally chlorides, which are higher in the waterworks at Vojka. For
the waterworks at Bodiky higher concentrations of ammonium ions, hydrogen
carbonates and water temperature values are characteristic. Significantly higher in
long-term are the concentrations of manganese. These exceed the agreed limit in each
determination, which was confirmed also in the year 2013. The manganese content
varied up to 0.92 mg}l The dissolved oxygen content is low in long-term on both
waterworks. In the waterworks at Bodiky it is the lowest from among all evaluated
waterworks. Slight improvement in redox conditions was registered in the period 2007-
2013 on waterworks at Vojka (No. 467), where the dissolved oxygen content has
slightly increased and vary up to 3.61 rifgConcentrations of manganese, ammonium
ions, phosphates, iron and since 2003 also the values of,C&@P low at Vojka and
mostly fluctuate below the detection limits. Such low values at Bodiky are
characteristic only for phosphates and since 2013 also for/ @@ occasionally for
iron. Nitrate concentrations at Vojka oscillates around 3'mgat Bodiky they
decreased and since 2008 varies below the detection limit (1)mig.lthe evaluated
year in case of phosphates higher concentrations were recorded (above the detection
limit): at Bodiky (0.09 mg}) and at Vojka (0.12 and 0.062 mit).| Exceedance of the
agreed limits in 2013 was registered only in case of manganese on the waterworks at
Bodiky.

Based on the above assessment it can be concluded that the quality of groundwater
in the monitored waterworks is stable in long-term and generally complies with the
agreed limits for drinking watefTéble 4-3). Exceedances of limits occurs in case of
manganese and iron. The manganese content exceeds the agreed limit in the
waterworks at Bodiky in each determination, and occasionally also in the waterworks
at Kalinkovo. In the year 2013 at Kalinkovo two concentrations above the limit value
were recorded. Except the manganese no other exceedances of agreed limit values
occurred in waterworks in the evaluated year.

Based on long-term measurements it can be stated that the organic pollution,
expressed by CQlR, decreased during the observed period. From among nutrients the
phosphates and ammonium ions occur in low concentrations at observed objects in
long-term and currently they are mostly below the detection limits of applied analytical
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methods. Only at Bodiky and Kalinkovo the ammonium ions fluctuate above the
detection limit, but do not exceed the limit value agreed for this groundwater quality
parameter. During the evaluated year, unusually, several higher concentrations of
phosphates occurred (at Samorin and Bodiky one value, and &kdvaband Vojka

two values), but they still meet the limit value. The highest contents of nitrates (up to
21.7 mg.1Y), with strong seasonal variation, are registered on waterworksaReky

les, due to its location near the Danube. On the other objects the nitrate content recently
varies at low level, from 3 to 8 mg.br lower (at Rusovce and Bodiky).

The groundwater quality in observation objects that are evaluated in the National
Report is more influenced by local conditions. Monitoring results show that the agreed
limits are exceeded more frequently compared to the waterworks. Exceedances occur
in case of ammonium ions, manganese and iron. Concentrations of all other analysed
components of groundwater quality in observation objects in the year 2013 meet the
agreed limits for drinking water quality.

Inorganic and organic micro-pollution is monitored at selected observation objects
(No. 888, 872, 329, 170, 234, 262 and 265). In 2013 the organic and inorganic micro-
pollution was found in concentrations below the limit values for groundwater quality
evaluation Table 4-3). From among the inorganic micro-pollutants the zinc, copper,
cadmium, chromium, nickel and lead concentrations indicate slight pollution at some
observation objects. The arsenic and mercury contents in the evaluated year did not
reached the level of detection limit.

Table 4-3: Groundwater quality limits for drinking purposes

Basic parameters - physical and chemical parameters

parameter unit limit value highest limit value
temperature °C 12 25
pH - 6.5-9.5

conductivity at 25 °C mS.m" 250

0, mg.I* -

CODy, mg." 3 5
NH mg." 0.5

NO5 mg.I* 50

PO,> mg.I* 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.I* -

cl mg." 250

SO~ mg." 250
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Supplemental parameters — inorganic and organic micropollutants

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

As ng.I* 10

Cd ng.I* 5

Cr ug.I™ 50

Cu ng. It 200 2000

Hg ng. It 1

Ni ug.I™ 20

Pb ng. It 10

Zn ng.I* 200 3000
Organic micropollutants

pesticides — sum ng.I™ 0.5

pesticides — individually | pg.I" 0.1

aldrin ng.I*

dieldrin ug " £<0.03

heptachlor ug.I™ 0.03

heptachlor epoxide ng.I* 0.03

2 -1

trichloroethylene pg.l_l 5 <10

tetrachloroethylene ug.l

DDT/DDD/DDE ng.I* 1 5

HCH — sum ng.I™ ¥ <0.1

HCH - hexachlorciclohexane
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PART 5

Soil Moisture Monitoring
5.1. Data collection methods

Soil moisture monitoring during the whole period of observation is carried out
without changes. Slovak Party measures the soil moisture by a neutron probe to a
prescribed depth or to the depth of the groundwater level. The Hungarian Party
measures the soil moisture with a capacity probe to a maximum depth of 3 m. Soil
moisture is expressed by the total soil moisture content in volume percentage.
Measurements are performed at 10 cm depth intervals. There are 20 monitoring areas
on the Slovak side (12 forest monitoring areas, 5 biological monitoring areas and 3
agricultural areas) Fable 5-1. On the Hungarian side there are 14 monitoring areas (6
forest monitoring areas and 8 agricultural areaBable 5-2. In the year 2013 only two
measurements of soil moisture were carried out on the Hungarian side, therefore the
soil moisture development in 2013 could not be evaluated. The situation of observation
objects is shown in Fig. 5-1.

Table 5-1: List of monitoring stations on the Slovak side

Country | Station No. | Locality and position
1 Slovakia 2703 Dobroho$, inundation area (not monitored in2012)
2 Slovakia 2704 Bodiky, inundation area (not monitored in2012)
3 Slovakia 2705 Bodiky, inundation area (not monitored in2012)
4 Slovakia 2706 Gakrikovo, inundation area (not monitored in2012)
5 Slovakia 2707 Krucovec, inundation area (not monitored in2012)
6 Slovakia 2716 Rohovce, agricultural area
7 Slovakia 2717 Horny Bar - Siiany, agricultural area
8 Slovakia 2718 Horny Bar, agricultural area
9 Slovakia 2755 Sap, inundation area
10 | Slovakia 2756 Gaktikovo, inundation area
11 | Slovakia 2757 Baka, inundation area
12 | Slovakia 2758 Trstena na Ostrove, inundation area
13 | Slovakia 2759 Horny Bar - Bodiky, inundation area
14 | Slovakia 2760 Horny Bar - Siiany, inundation area
15 | Slovakia 2761 Horny Bar - Bodiky, inundation area
16 | Slovakia 2762 Vojka nad Dunajom, inundation area
17 | Slovakia 2763 Vojka nad Dunajom, inundation area
18 | Slovakia 2764 Dobroho$, inundation area
19 | Slovakia 3804 Medveal’ov, inundation area (not monitored in2012)
20 | Slovakia 3805 Krucovec, inundation area

Table 5-2: List of monitoring stations on the Hungarian side

Country | Station No. |Location
1 Hungary T02 Halaszi H15 — agricultural area
2 Hungary T03 Dunakiliti 16 — agricultural area
3 Hungary T04 Dunaremete — agricultural area
4 Hungary TO06 Rajka 0 — agricultural area
5 Hungary T09 Piski P14 — agricultural area
6 Hungary T10 Asvanyraré A19 — agricultural area
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Country | Station No. | Location
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 Asvéanyrar6 27C — forest stand, inundation area
14 | Hungary T20 Dunakiliti 15E — forest stand, inundation area

5.2. Data presentation methods

The mode of presentation of soil moisture content have not changed. The soll
moisture content is displayed in figures showing the average volume percentage of
moisture for the depth interval from 0 to 100 cm and from 110 to 200 cm. In case of
Hungarian data the value for a depth interval under 110 cm may represent the average
value for less than 10 measured values. At selected sampling sites the exact soill
moisture measurements are presented in colour charts with soil moisture time
distribution for the entire monitoring period and for the entire measured depth.
Monitoring data are processed completely in the National Annual Reports on
environmental monitoring and the graphical presentation of each of the monitoring
sites is given in Annexes. In the year 2013 Hungarian data were not evaluated due to
small number of measurements.

5.3. Evaluation of results on the Hungarian side

In the year 2013 only two soil moisture measurements were carried out on the
Hungarian side. Measurements were carried out at forest monitoring sites in the
floodplain area and at agricultural sites in the flood-protected Biga5(1). In general
the moisture conditions of soils are essentially influenced by rainfall conditions,
thickness and composition of the soil layer, as well as by the position of the
groundwater table. Due to low number of measurements it was not possible to evaluate
the soil moisture development or to compare results with previous years.

5.4. Evaluation of results on the Slovak side

Soil moisture on the Slovak side are observed on sites located in the inundation
area and flood-protected agricultural areig (5-1).

Monitoring siteslocated in the agricultural area

The soil moisture at monitoring sites located behind the derivation channel in the
agricultural area (sites No. 2716, 2717, 2718) is stable during the entire observation
period. Since 2004, slight increase in the soil moisture content can be seen, while the
groundwater level position and fluctuation remained mostly unchanged. In the last
three years (2011-2013), however, slight decrease of groundwater level can be seen,
especially on sites No. 2716 and 27E8y( 5-2). At the monitoring site No. 2716 the
groundwater level fluctuated in depths of 2.8-4.3 m. Contrary to the years 2011 and
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2012 it rose above 3.0 m, however the water level at the end of the year reached the
lowest values since 1996€i(. 5-2). The groundwater level at site No. 2717 fluctuated

in depths of 2.0-3.4 m, and contrary to the two other monitoring sites the water level
fluctuates in the same range in long-teffaig(5-3). At monitoring site No. 2718 the
groundwater level fluctuated in depths of 2.0-3.2 m, and similarly to the site No. 2716
slight decrease can be seen in last three years. At all three monitoring sites the flood
wave in June had a significant influence on groundwater level.

In the year 2013 the fluctuation of soil moisture content in both depth intervals
depended on climatic conditions, however during the flood in June layers in the depth
around 2 m were partially influenced by the groundwater lelvig). 6-2, 5-3). The
average soil moisture content in the depth to 1 m in the year 2013 fluctuated in the
range from 4.80 to 20.17 % at monitoring site No. 2716, in the range from 19.91 to
30.99 % at monitoring site No. 2717, and in the range from 24.46 to 34.09 % at
monitoring site No. 2718. By comparing these values with the previous year, it can be
stated that the minimal soil moisture contents in 2013 were lower, except the site
No. 2718. Regarding the maximal values it can be stated that the soil moisture content
at all three sites was similar or higher. Soil layers were well supplied during the winter
period. The soil moisture content started to decrease significantly in April and the
decline continued without major fluctuations until the end of August, when the lowest
soil moisture contents in 2013 were recorded. The soil moisture content began to rise in
September and the increase continued till the end of the year. Maximal average values
were recorded in February 2013. In the depth between 1 and 2 m, the soil moisture
content varied from 10.48 to 20.85 % at monitoring site No. 2716, in the range from
23.86 to 28.77 % at monitoring site No. 2717, and in the range from 8.23 to 28.34 % at
monitoring site No. 2718. When comparing these values with the previous year it can
be stated that the minimal and maximal values were higher, except the maximal value
at site No.2717. The minimal average values on sites No. 2716 and 2718 were
recorded at the beginning of the year in January, on the site No. 2717 it was at the end
of the year in December. Maximal average value on the site No. 2716 occurred at the
end of March, on the site No. 2717 in February and on the site No. 2718 during the
flood wave in June.

Table 5-5: The minimal and maximal moisture contents at
agricultural monitoring sites

Layers down to 1 m depth

average soil

Layers between 1-2 m deptt

Monitoring site minimum [%] | maximum [%] |minimum [%] |maximum [%]
2716 4.80 20.17 10.48 20.85
2717 19.91 30.99 23.86 28.77
2718 24.46 34.09 8.23 28.34

Monitoring sites located in the inundation area

The soil moisture in the inundation area, along with the groundwater level and
precipitation, is highly dependent on natural or artificial floods. In the year 2013
extremely large flood occurred in June, when the inundation area was flooded from 3
to 16 days. Except this big flood another small flood occurred in January and several
discharge waves occurred during the year. In general the soil moisture content started
to rise at the beginning of the year, thanks to the small flood wave in January. The
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decrease started in April, but it was interrupted by flooding of the inundation area.
After the flood wave the soil moisture sharply decreased. The soil moisture in July and
August was adversely affected by low flow rates in the Danube, which, together with
high air temperatures caused the decrease of its content. On most of monitoring sites
minimal values occurred in August and September. The maximal average values
occurred just after the flood wave in June, but high values were registered also during
the winter period in February and March. Concerning the minimal and the maximal
average values it can be generally stated that they were higher than in the previous year
on most of monitoring sites.

The thickness of soil profile at monitoring sites No. 2703, 2764, 2763, 2762 and
2761 in the upper part of the inundation area is low, similarly to the Hungarian side.
The groundwater level at these places fluctuates only in the gravel layer. In 2013 the
groundwater level on area No. 2703 fluctuated from 3.3 to 5.2 m, on areas No. 2764,
2763, 2762 and 2761 it changed from 1.6 to 4.6 m. However, it have to be mentioned,
that during the flood in June these sites were covered by water for 3-6 days. Layers to
1 m depth are strongly dependent on climatic conditions, however the flood wave had a
great influence on groundwater level and the soil moisture content. Layers below 1 m
depth were also influenced by the groundwater at the time of the flood wave. Maximal
average soil moisture contents occurred after flooding the area, minimal average values
occurred in August or at the end of the year (October and November).

The thickness of the soil profile in the middle part of the inundation area is higher.
In general the groundwater regime in this region is influenced by the water supply of
the river branch system, introduced in May 1993. Moreover, the natural or artificial
floods have significant influence on the groundwater level. The groundwater level in
2013 fluctuated slightly above the boundary between the solil profile and gravel layers -
monitoring sites No. 2704, 2705, 2757, 2758, 2759, 2F80. §-5) and partially
supplied the soils with water in the vegetation period. During the year the groundwater
level on area No. 2704 fluctuated from 2.5 to 4.0 m, on areas No. 2705, 2757, 2758,
2759 and 2760 it changed from 1.4-3.3 Fg(5-4a, Fig. 5-5). Also this part of
inundation was flooded during June and monitoring sites were covered by water 6-12
days. The maximal values of average soil moisture content in both, in the layer down to
1 m depth and in the layer below 1 m depth occurred just after the flood wave in June,
but high values were registered also in February and March. Minimal values were
mostly reached in October and December 2@ 6-4b).

In the lower part of inundation area, downstream of confluence of the river branch
system and the Danube old riverbed (monitoring sites No. 2706, 2756, 2755), the
groundwater level usually fluctuates around the boundary between the soil profile and
gravel layer Fig. 5-6). Monitoring sites were flooded during the flood wave in June for
about 16 days. Due to riverbed erosion the groundwater level, except the flood wave,
fluctuated in the depth between 1.0 and 4.3 m. As a result of this, the soil moisture in
the second half of the vegetation period was mostly dependent on precipitation and the
soil moisture content at the end of August significantly decreased. Minimal values in
the depth below 1 m occurred in October. The soil moisture content on these
monitoring sites significantly fluctuate during the year, due to significant fluctuation of
groundwater levelKig. 5-6a,b.
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The soil moisture contents at monitoring sites No. 2712, 3804, 3805, that are
located in the inundation below the confluence of the tailrace canal and the Danube old
riverbed, are highly influenced by the flow rate regime in the Danube. The maximum
average values in 2013 in both, the layer down to 1 m depth and in the layer between
1 and 2 m depth, occurred in June, while the minimum values occurred at the end of
August and early September. The groundwater level at monitoring sites No. 2707, 3804
and 3805 fluctuated in the depth 0.7-3.7 m, but during the flood wave in June the
monitoring sites were covered by water. The riverbed erosion negatively influences
also these monitoring areas. During low flow rates the groundwater level does not
supply the soll profiles sufficiently.

Table 5-6: The minimal and maximal average soil moisture contents at
monitoring sites in the inundation area

. , Layers down to 1 m depth | Layers between 1-2 m depth
Monitoring site minimum [%] |maximum [%] | minimum [%] | maximum [%]
2703 9.42 26.16 15.26 30.45
2704 13.68 35.34 20.60 37.23
2705 34.47 46.64 37.15 42.34
2706 9.26 35.40 22.45 37.55
2707 8.92 25.23 14.28 28.71
2755 16.11 51.69 8.25 42.13
2756 18.22 34.87 30.54 45.52
2757 21.46 46.17 14.58 41.18
2758 36.08 43.95 20.62 45.02
2759 16.46 39.53 28.66 38.70
2760 15.76 36.79 10.51 24.56
2761 10.99 30.70 4.77 8.18
2762 21.92 33.99 24.97 41.52
2763 9.07 24.95 3.59 11.64
2764 17.17 32.00 6.22 24.41
3804 33.92 38.64 37.57 38.84
3805 27.46 43.98 18.42 41.30
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Fig. 5-2
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Fig. 5-4a
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Fig. 5-5
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Fig. 5-6a
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PART 6

Forest Monitoring

The development of forest communities, as well as plant and animal communities
evaluated in Part 7 — Biological Monitoring, was influenced by under-mentioned
hydrological and climatic conditions:

- The flow rate regime of the Danube was typical, during the year several flood
and discharge waves occurred, from which the June flood was extremely large
and it flooded the whole inundation area from approximately 3 to 16 days. Very
low flow rates occurred at a turn of March and April and for longer time in July
and August. Additionally, in summer months low total precipitation and very
high air temperatures occurred simultaneously. The evaluated year as a whole
was very warm. Air temperatures approximately from mid-April until the end of
September were almost continuously above the daily averages, with an
exception of the period from late May to mid-June.

- The soil moisture content during the year was very positively influenced by the
extreme flood in June, but also by discharge waves at the beginning or at the
end of the vegetation period, and furthermore by precipitation amounts well
above the average during the winter period, at the end of the spring and at the
end of the vegetation period.

6.1. Evaluation of the Slovak territory

Monitoring sites on the Slovak side are situated in the inundation area. The list of
monitored sites is given iable 6-1 and their situation is shown kig. 6-1. In
accordance with the intergovernmental Agreement the Slovak Party also in the year
2013 observed the development of basic growth parameters, weekly girth growth and
the health state of trees by terrestrial way.

Table 6-1: List of the forest monitoring areas on the Slovak side

Area| Area | River Locality Tree species Age of
No. | label | km the tree:
2681|L-3 1812 | Sap poplar -Populus x euroamericana Pannonia 11
2682|L-4 1816 | Gabikovo poplar Populus X euroamericana Pannonia 6
2683|L-5 1821.5/Baka poplar -Populus x euroamericana Pannonia 7
2684 |L-6 1824.5|Trstena na Ostrove| poplaPepulus x euroamericana Pannonia 10-(12)
2685|L-7 1828.5|Horny Bar — Bodikypoplar -Populus x euroamericana Pannonia 15
2686|L-8 1831.5|Horny Bar — Siiany |poplar -Populus x euroamericana Pannonia 8
2687|L-9 1830 | Horny Bar — Bodikypoplar -Populus x euroamericana Pannonia 14
2688|L-10 |1834 | Vojka nad Dunajontast unsuccessful reforestation done in 2008
5573|L-10a*| 1834 | Vojka nad Dunajorfpoplar -Populus x euroamericana 1-214 cca 20
2689|L-11 |1834.5Vojka nad Dunajomrpoplar -Populus x euroamericana Pannonia (12)-14
2690|L-12 |1838 | Dobrohas last unsuccessful reforestation done in 2006 -
4436|L-12b*| 1838 | Dobrohod poplar -Populus x euroamericana 1-214 cca4l
3802|L-25 |1806 | Medvéov poplar Populus x euroamericana Pannonia 19
3803|L-26 | 1803 | Kicovec poplar Populus x euroamericana Giant 17

* - on substitutive areas marked by letters “a” or “b” only temporary measurement of weekly girth
growth is carried out
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In the Slovak inundation area the development of the most productive cultivated
poplar stands is monitored. At present the poplar clone Pannonia had already replaced
poplar clones 1-214 and Robusta, as well as the white willow stand, on all originally
observed areas. On two substitutive areas the weekly girth growth of the poplar clone I-
214 are temporarily observed.

The development of forest stands in the evaluated year did not show significant
differences in comparison with the previous years.

The height increment quality classification in most of observed forest stands
remains basically unchanged. Majority of stands is characterized by intensive or
moderate growth increment, however on several monitoring stands slight gradual
decrease in increment intensity can be seen, probably because of achieving the peak
age. The most significant decline in growth increment was registered in a young poplar
stand on area No. 2682, where the intensity of height increment in last two years have
decreased from the quality level 40 to 36 for poplar I-214.

The weekly girth growth measurements in young Pannonia poplar stands
(monitoring areas No. 2681, 2683, 2684, 2686) have been started in 2011. The
cumulative girth growth increment values of young poplars at individual areas are
moderately high. The development of weekly girth growth increments clearly
demonstrated that the diameter increment intensity significantly increased after the
subsidence of the June flood. Throughout July the most intensive growth was
registered. The monitoring areas No. 2688 and 2690, after unsuccessful attempts on
reforestation, were not planted yet and the girth growth measurements are carried out
on substitutive areas No. 5573 and 4436. When the observation has started on
substitutive areas the cumulative increments were relatively high. In following 3-4
years they decreased significantly, but in the evaluated year the girth growth was again
intensive. The reason of this fluctuation has not yet been revealed. In general, the
growth of trees in 2013 was intensive in first months of the vegetation period. During
the flood the growth slowed down significantly, but after the flood in July it achieved
very high values. Values in August and September were already at the level of previous
years. The occurrence of zero weekly girth growth increments during the vegetation
period were not recorded on most of observed stands. The growth period was quite
long again in the evaluated year. The initiation of growth in all stands was recorded in
early or mid April. The growth on several trees ended in the second half of September,
but many of them have grown even at the time of resuming the observation at the end
of September. At the evaluated year a clear growth peak could be identified in July,
after the long-lasting flooding of the inundation area, but higher values were recorded
also in August.

The monitored cultivated poplar stands (Pannonia and Giant clones) were without
changes healthy and vital. Stronger attack by diseases and pests was not registered, also
thanks to favourable weather conditions in the evaluated year.

The current problem is the wide spreading of invasive plant species (Himalayan
balsam [(mpatiens glandulifera), Giant goldenrod Solidago gigantea) and Common
ragweed Ambrosia artemisiifolia)) on the large part of the observed inundation area.
Besides the statutory methods of their removal, which can be inefficient or unusable
due to the large-scale spreading or higher degree of protection of the area, it can be
confirmed, based on the monitoring results in the evaluated year, that flooding
significantly reduces or even eliminates the spreading of these invasive plants.
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At the end it should be noted again that the overall tendency in groundwater levels
at most of observed sites is decreasing in long-term. For this reason it is necessary to
emphasize the efficient use of existing weirs in the river branch system to mitigate the
effects of groundwater level decline and to ensure annual artificial flooding of the area.

It is also necessary to ensure the an earlier increase of discharges to the river branch
system, before the start of growing season. Results of forest monitoring have to be
taken into account in proposals of hydrotechnical, silvicultural or ecological measures,
or they may be useful for their efficiency improvement.

6.2. Evaluation of the Hungarian territory

In the year 2013 the forest monitoring in the Szigetkdz continued. Dendrometric
characteristics and the health status of the forest stands were observed on
14 monitoring plots on the Hungarian side, which are situated in the inundation area
(Fig. 6-1) and listed imable 6-2. The dendrometric characteristics consist of diameter
measurement at breast height and height measurement within the observed plot. In
addition, weekly girth growth increments were observed during the vegetation period
(plots Dunasziget 16A, Dunasziget 22C - two sub-areas).

Table 6-2: List of the forest monitoring areas on the Hungarian side

No. | Observation [Location Tree species Age
object
1 9994B Dunasziget 22C oak-ash mixed stand 58
2 9980 Lipot 4A/4 poplar “I-214” 28
3 Dunakiliti 15B poplar “Pannonia” 26
4 Dunakiliti 5F poplar “I-58/57” 25
5 9994A Dunasziget 22A poplar “Pannonia” 25
6 9500 Dunasziget 26C (25C) poplar “Pannonia” 24
7 Dunasziget 7A (4A) poplar “Pannonia” 23
8 Dunasziget 6B (5B) poplar “Pannonia” 17
9 9508 Gyrzamoly 6A (7A) poplar “Robusta” 33
10 Gyérzamoly 6B2 poplar “Pannonia” 17
11 Kisbodak 18M (151) poplar “Kornik” 18
12 Kisbodak 19E (16T) white willow 24
13 Kisbodak 1A poplar “Pannonia” 20
14 Lip6t 11B poplar “I-58/57" 25
15 Dunasziget 16A poplar ,Pannonia“ 28

Based on the current growth characteristics of forest stands it can be stated that no
new phenomenon have been registered in terms of forest stand development, which
would differ from the trends of previous years. Growth characteristics of forest stands
developed in accordance with the expected growth, the occurrence of dead trees was
negligible.

Poplar stands dominate on monitoring plots, what correspond to the current tree
composition in the Szigetkdz area. Cultivated poplar “Pannonia” forms the largest
portion of forest stands.
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PART 7

Biological Monitoring

In the year 2013 the monitoring of agreed groups of plants and animals was carried
out on both, Slovak and Hungarian territory. An exception is the monitoring of
macrophytes and dragonfly community, which was suspended or evaluated with
different methodology (under WFD) on the Hungarian territory. The biological
monitoring on the Slovak territory was performed on six complex monitoring areas
(Fig. 7-1). The same groups of fauna and flora, agreed in the frame of joint monitoring,
were observed on 23 monitoring sites on the Hungarian terrikogy {-1). List of
complex monitoring areas on the Slovak territory and monitoring sites on the
Hungarian territory is given in Table 7-1.

Table 7-1: The list of monitoring areas in the year 2013

Monitored groups
No.|Name| Id Locality Macrozoobent.| Zoopl.
A[BICID|E|F][G[H][I]J

Slovak side — complex monitoring areas

1 | B-6 | 2600|Dobroho$ — Dunajské kriviny ° oo |0 0o oo

2 | B-9 | 2603|Bodiky — Bodicka brana oo o o 0|00 oo

3 | B-10 | 2604|Bodiky — Kr&ovska luka oo o o 0|00 oo

4 | B-14 | 2608 Gaktikovo — Istragov oo o e 0| e oo

5 | B-15 | 2609/Sap — E¢éd ° °

6 | B-18 | 2612/KTI'i¢ovec — Sporna silto oo o e 0| e oo
Hungarian side — monitoring sites

1 | 28a | B-01|Dunasziget — oak forest °

2 | 28b | B-02|Dunasziget — meadow °

3 | 31 | B-03|Hal4szi — oak forest Derék °

4 | 30 | B-04|Lip6t — poplar forest, Gombocos closure e

5 4 | H-04|Dunasziget — Schisler dead arm =l e

6 5 | H-05|Zatonyi Danube

7 | 5,6 | H-06|Lip6t — Lipdti marsh - -

8 7 | H-07|Danube, rkm 1828 -

9 8 | H-08|Zatonyi Danube -

10| 9 |H-09|Dunasziget — Csakanyi Danube -|e oo
11| 10 | H-10|Danube, rkm 1833 °

12 | 2, 11| H-11Danube, rkm 1839 =|e

13| 12 | H-12|Gaziii Danube, rkm 28.5 °

14 F-26 |Dunaremete-PAalfi island, forest, river arm K

15 F-27 |Rajka — forest Fets °

16 F-28 |Novékpuszta —alder forest -

17 | 22 | F-31|Lip6t — Zsejkei channel -

18 | 20 | F-35|Mosonmagyardvar — Mosoni Danube -

19| 17 | F-17|Arak — Nagy Kerek, alder forest -

20| 19 | F-19|Danube, rkm 1824 -

21 F-N3|Arak, Novaki channel -

22 GAZ |Géazhi Danube, Galambos X| x| x| X

23 MOS|Mosoni Danube, Szilos X| x| x| X
e — data provided according to the Agreement x — evaluation according to WFD methodology

= — observation not realized, monitoring suspended
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Legend: A - Phytocoenology (Braun-Blanquet)

- Macrophytes (Kohler, on the Slovak side Braun-Blanquet as well)

- Fish (Osteichthyes)

- Terrestrial Molluscs (Gastropoda)

- Aquatic Molluscs (Mollusca)

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

G - Mayflies and Caddisflies (Ephemeroptera and Trichoptera - aquatic larvae on the Slovak

side + flying imagines as supplement)

H - other groups of macrozoobenthos according to the WFD requirements

I

J

TmMmoO®

- Cladocerans (Cladocera)
- Copepods (Copepoda)

Regarding the tendency of development in observed groups it should be noted
however, that the biological monitoring on the Hungarian territory has been suspended
in 2012, so data from this year missing.

A short description of climatic and hydrological conditions in the year 2013,
which influenced the development of observed groups of fauna and flora is given in
Part 6 — Forest Monitoring.

7.1. Phytocoenology

The left-side river branch system

Phytocoenoses on monitoring plots No. 2600, 2604 and 2612 can be regarded as
stabilised in recent years. Significant changes on other areas have been caused by
forestry interventions.

On the area No. 2600 community of the driest type of floodplain forest occur. In
the evaluated year the moisture conditions of the area were improved by restoration
measures. The peripheral river arm and also the central depression is permanently
supplied with water from the supply canal at Dobrohdurthermore, a significant
impact in terms of vegetation also had the extraordinary flood in June. The tree layer
slowly dries up; the shrub layer dominates. Although the herb layer was closed in the
spring, its partial destruction has been observed in the summer by flood and excavation
works. After this disturbance several synanthropic species appeared, but their survival
in the following years is not expected.

Phytocoenosis on the monitoring area No. 2604 is basically stabilised, significant
changes are not obvious in terms of species composition, or tree and shrub layer
coverage. Closure of the herb layer appeared later due to the flood in June. In terms of
species composition it was created by native nitrophilous and strongly hydrophilic
species. Invasive species were again eliminated by flooding.

The species composition and the coverage values of individual layers of soft-wood
forest on the area No. 2612 are mostly similar in recent years. In the evaluated year
more significant change was registered in the herb layer coverage due to the extreme
flood. In terms of species composition it can be stated, that native nitrophilous species
better survived the flood in June and the periodic flooding contributes to long-term
absence of invasive species.
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In the poplar stand on area No. 2603 thinning was realised in the previous year,
what almost eliminated the shrub layer. The vegetation in the evaluated year was
disturbed by pulling strains, thereby the herb layer coverage was significantly reduced
during the summer. In terms of species diversity of this layer a gradual retreat of
synanthropic and invasive species, which appeared after thinning, is registered.
Furthermore, a positive fact is that the flood in June contributed to the strong decline of
the invasive Himalayan balsartimpatiens glandulifera), which has dominated in the
spring.

On areas No. 2608 and 2609 there are young stands, which gradually closes. The
planted cultivated poplars on area No. 2608 still creates only the shrub layer, which has
very low coverage. Poplars on the area No. 2609 has already been gradually reassigned
from the shrub to the tree layer since the previous year, and the tree layer currently
achieves a relatively high coverage, therefore, the shrub layer ceased to exist. In the
herb layer on area No. 2608 the persistence of current trends can be confirmed; the
dominance of native nitrophilous species and the retreat of ruderal species. A positive
fact is the appearance of hydrophytes. In the plant undergrowth on the area No. 2609
the neophytic asteAéter lanceolatus) and the indigenous marshy summer snowflake
(Leucojum aestivum) and the nitrophilous dewberriRfbus caesius) species dominate
again. Spreading of invasive species is still not noticeable.

Theright-side river branch system

In recent years a group of trees of ash-leaved majuer (regundo) gradually
grow wider and wider on the site No. 28b (Dunasziget - meadow), thereby the meadow
area decreases. Without anthropogenic intervention the former homogeneous meadow
gradually transforms into maple forest. In terms of herbaceous species in the meadow
the giant goldenrodlidago gigantea) dominated also in the evaluated year. The herb
layer was closed, but its height was lower due to flooding and the following dry period.
Tree layer on the site No. 28a (Dunasziget - forest) do not show significant changes in
recent years. The herb layer was flooded in June and the coverage in July reached only
30-40 %. The poplar stand on the site No. 30 was clear-cut in 2011 and the area was
subsequently planted with oak seedlingdudfcus robur). Their coverage in the
evaluated year already achieved 20 %, trees reached up to 1.5 to 2 meters. After the
clear-cut two years ago, a complete transformation of the plant undergrowth has been
observed, currently weed and ruderal species still continues to dominate. In the oak-
hornbeam forest area on the site No. 31 strengthening of the shrub layer continued.
Clearings, which were created after dying out of trees in the neighbouring forest stand,
are currently overgrown with dense shrub layer, formed mainly by field mapde (
campestre). The retreat of herbaceous species is already significant.

7.2. Terrestrial molluscs

The left-side river branch system

The terrestrial mollusc’s communities are stabilized on areas No. 2600, 2604 and
2612, and in the evaluated year they were favourably affected by the flooding. The
malacocoenosis of the area No. 2600 has a character of the driest type of soft (or
transitional) lowland forest. Its structure is stable with slight inter-annual fluctuations;
species of degraded habitats and an euryoecious representative dominate at present.
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Hygrophilous species still survive and the penetration of alien species is insignificant in
long-term. Changes evoked by the flow restoration in the adjacent river arm and
subsequent water supply in a part of the monitoring area has not yet appeared, due to
the location of the observed site. The community on the area No. 2604 still has
a significant wetland character and represents the wettest variant of a floodplain forest,
with high species richness and dominance of forest hygrophilous and polyhygrophilous
species and presence of rare and precious wetland species. Even after forestry
interventions realised in previous years the presence of forest mesohygrophilous and
euryoecious representatives remained low; signs of ruderalisation did not appeared. On
the area No. 2612 stabilised malacocoenosis is registered, however in terms of the
species composition it is not typical for softwood floodplain forest. Thanks to the flood

in June two polyhygrophilous and one hydrophilic species, which are pioneer species,
dominated in the evaluated year.

The malacocoenoses on areas No. 2603, 2608 and 2609 were significantly
degraded in previous years, due the clear-cutting of the forest stand. After subsequent
reforestation their malacocoenoses are in various stages of regeneration. The stand on
the area No. 2603 is the oldest one, its rich in species malacocoenosis currently already
approaches the typical community of softwood floodplain forest. After a significant
reduction of the malacocoenosis by the flood in June, the area was subsequently
colonized by several polyhygrophilous and hygrophilous species. Signs of degradation
in the malacocoenosis on the area No. 2608 are significant even five years after the
reforestation. The malacocoenosis is poor in species (meso-hygrophilous, synanthropic
and euryoecious species); most of hygrophilous species has disappeared. It is assumed,
however, that in the gradually closing young poplar forest the malacocoenosis may
regenerate. Its current development results from the conducted forestry intervention,
not from the changed moisture conditions in the area. The regeneration of the
malacocoenosis on the area No. 2609 seems again optimistic in the evaluated year.
Although a typical species for anthropogenically influenced habitats dominates on the
area after 6-7 years since reforestation (similarly as in the previous year), an forest
hygrophilous slug also achieves high abundance, and after the flood in June also
a polyhygrophilous representative and a colonising species of bare damp substrates
were registered.

Theright-sideriver branch system

Monitoring of terrestrial molluscs in the evaluated year was carried out only on
two, instead of four sites on the Hungarian territory (Palfi island in the inundation at
Dunaremete and Feéldorest in the flood-protected area at Rajka). Iratimh area was
flooded in June, sediments on the Pélfi island contained a large number of shells and
live specimens. Number of registered species exceeded the total number of species
found on this site throughout the observation period. Very high abundance of several
representatives reflected the proportional representation of forest species living here,
which was basically stable in recent years. Shells of gastropods, which were found only
in a small number testified the presence of these species in the wider surroundings of
the monitored site. The relatively poor in species malacocoenosis on the monitoring
site in Fel§ forest proves the stability of the undisturbed $brie the flood-protected
area. The community of gastropods shows a stable composition and significant changes
are not registered even in terms of species’ abundance. However, the negligible
presence of anthropotolerant representatives indicates the impact of human intervention
on forest land.
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7.3. Aguatic macrophytes

The Danube and the right-side river branch system

Monitoring of macrophytes in the Danube old riverbed was carried out only on
Hungarian monitoring sites, No. 2 at rkm 1839 and No. 7 at rkm 1828. However, the
observation of these sites is suspended since 2011. The macrophyte monitoring in the
Hungarian inundation area (sites No. 4 and 9) and in the flood-protected area (sites
No. 6 and 8) have been interrupted in the year 2012. At present the observation of
macrophytes is performed in the Mosoni Danube and in the right-side seepage canal at
lock No. | and Il. within the hydrobiological evaluation of the surface water quality
according to the WFD methodology. These results are presented in Part 2 of this report
named Surface water quality.

The left-side river branch system

The usually aquatic vegetation in the through-flowing river arm on the area
No. 2603 have been decimated by the strong flood in June and the species of true
aquatic vegetation and wetland species achieved only a negligible coverage. The
development of aquatic vegetation in dead arm on the area No. 2604 was slowed down
at the beginning of the summer. Later, thanks to favourable conditions hydrophytes
increasingly developed, but population of wetland plants remained also preserved. This
area is still rich in rare species. The observed river branch sections on the area
No. 2608 were also significantly influenced by the strong flood wave. Thanks to the
favourable water regime, in the sections, that have been usually uncovered in previous
years, marshy species dominated and terrestrial plants occurred only sporadically. In
the section leading into the Danube, which had been usually overgrown with
macrophytes, only two species sporadically occurred due to the flood. The water stage
in the river arm on the area No. 2612 was relatively favourable in the evaluated year,
the bottom was uncovered only for a short time in the mid of summer. In the deepest
part mainly the species of true aquatic vegetation occurred, with the strong dominance
of hornwort Ceratophyllum demersum) and along with a retreat of the invasive species
Elodea nuttallii. Shallower sections were again richly inhabited by wetland species or
annual herbs, including several protected species.

7.4. Aquatic molluscs

The Danube

The evaluation of aquatic malacocoenoses in the Danube is based on data
provided by the Slovak Party (Slovak observation areas No. 2600, 2608 and 2612).
Based on these data the entire stretch of the Danube (derived section and the section
below the confluence of the tail-race canal and the Danube old riverbed) has been
characterized by poor malacofauna in recent years, while the turning point of decline in
species number and abundance was registered in 2005 after an extraordinary expansion
of the non-native, invasive river neriteTheodoxus fluviatilis). The gradual
disappearance of most species in the following years was probably caused by
interaction of several factors — hydrological, trophic, physical and chemical. At present
only the above mentioned invasive species has got regular and abundant occurrence in
the Danube, although its abundance in the evaluated year was significantly decreased
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due to flood flow rates. The malacofauna of the Danube is regularly represented also by
the ubiquistic zebra mussdDr(eissena polymorpha) and in the evaluated year another
indifferent species was registered.

The left-side river branch system

Aquatic mollusc communities in the river branch system on the Slovak side are
monitored at areas No. 2603 and 2604. On both areas destruction of malacocoenosis,
disappearance of populations of large species, and significant decline in abundance of
smaller species can be registered in recent years. The destruction of community on the
area No. 2603 is registered despite of suitable conditions for its development, however
the malacocoenosis in the evaluated year was more rich in species and abundance. The
community consisted of stagnicolous and indifferent species, and a number of them
were present all over the year. The main reason of the long-term gradual destruction of
the malacocoenosis on the area No. 2604 is probably the frequent decrease of water
level and the impact of invasive fish species. However, in the evaluated year multiple
increase in species number and their abundance was registered after the flood in June.
The ubiquistic mollusc species retain their dominance.

Theright-sideriver branch system

Monitoring of aquatic malacofauna in the evaluated year continued in a single area
in the Danube inundation. Samples were collected from the temporary lake in the
central part of the Palfi island and surrounding marshes and depressions. All of these
water bodies dried out till autumn. Aquatic molluscs did not colonized the lake even
during the flood. The malacofauna in marshes and depressions showed relatively high
species diversity, but the abundance of representatives was relatively low due to the
short time being wet (the summer heat started shortly after the June flood).

Further findings about the development of aquatic malacocoenoses in the Danube
inundation provide the macrozoobenthos samples taken fromiiGaahube and
Mosoni Danube, which are, however, evaluated under the methodology set out in the
WEFD for the purpose of hydrobiological evaluation of surface water quality.

7.5. Dragonflies (Odonata)

The left-side river branch system

The monitoring of dragonfly communities on areas No. 2600 and 2608 in recent
years is carried out in the coastal zone of the Danube old riverbed, which was
overgrown with macrophytes providing suitable habitat for dragonflies. The
odonatocoenosis on the area No. 2600 is very poor in species and abundance in long-
term, with frequent absence of representatives in the individual samples. In the
evaluated year two species were registered (imagihe=urytopic and stagnicolous
species). In the diverse habitats on the area No. 2608 rather rich community was found
in the spring and summer, consisting of rheophilous, semirheophilous and stagnicolous
species. Also the abundance of representatives was rather high. Diverse and rich
community has been registered again in the river branch on the area No. 2603, proving
the diversity of the habitat. After flooding the dead river arm on the area No. 2604 in
June the odonatocoenosis was rich in species again, and species included in the Red
List of Slovakia prove the high value of habitat. The community consists mainly of
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species typical for overwarmed water. Diverse habitats (periodic water, smaller and
larger river branches) on the area No. 2612 provide favourable conditions for dragonfly
species with different ecological demands, including a number of protected and
endangered species.

Theright-sideriver branch system

Monitoring of odonatocoenoses on existing monitoring sites was suspended in the
previous year. Some findings on the development of odonatocoenoses of the Danube
inundation provide the macrozoobenthos samples taken fromiiGaahube and
Mosoni Danube, which are, however, evaluated under the methodology set out in the
WEFD for the purpose of hydrobiological evaluation of surface water quality.

7.6. Crustaceans (Cladocera, Copepoda)

The Danube

Evaluation of the development of cladocerans and copepods communities is based
on results of the Slovak Party at monitoring areas No. 2600 and 2608, which are
situated on the diverted stretch of the Danube. The cladocerans and copepods
communities are unstable in last years, and are poor in species and abundance. But
after the flood in June slight improvement has been observed. From the reservoir and
from the river branch system euplanktonic cladocerans and copepods species were
flushed into the Danube old riverbed. Thus the total portion of this ecological group
has also increased within the present communities. Species preferring eupotamal also
appeared in samples.

The left-side river branch system

In terms of development of cladocerans and copepods communities in the river
arm on area No. 2603 the trend of previous years continues. Communities are poor in
species and abundance, the tychoplanktonic species dominate, that are rinsed out of the
richer inhabited littoral. Although the cladocerans community was slightly richer in the
evaluated year, it can be stated that in the through-flowing river arm there are not
optimal conditions for the development of planktonic crustaceans.

The tendency in development of cladocerans and copepods communities in the
dead arm on the area No. 2604 indicated a deterioration of trophic conditions in recent
years due to isolation. The flooding of the area in June had a positive effect in
interrupting the decreasing tendency in species diversity (especially in case of
cladocerans) and in decline of species preferring paleopotamal, which were replaced
with species preferring eupotamal, as well as in decline of presence of tychoplanktonic
species. In both communities the true planktonic species dominated. The monitoring
area is considered as faunistic important habitat in terms of planktonic crustaceans.

The cladocerans and copepods communities on the area No. 2608 also in the
evaluated year were rich in species and abundant, whilst the increasing tendency in
number of littoral species was interrupted. These species retreated when the littoral
macrovegetation was flushed out during the flood in June and as the result of restored
connectivity with the main flow several pelagic species appeared. Non-native species
were not registered in the evaluated year.
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Planktonic crustacean communities on the area No. 2612 in the evaluated year
were rich in species and abundant thanks to favourable water stages, and the positive
impact of restored connectivity with the main flow were clearly manifested. The long-
term decline in species number was interrupted and the number of euplanktonic species
increased. Species preferring eupotamal appeared, while a decrease in number of
phytophilous species was registered due to poor macrovegetation.

Theright-sideriver branch system

Sampling of planktonic crustaceans in the evaluated year was carried out only in
autumn. The sample from the Schisler river arm proved the persistence of weak
presence of typical species bound to macrophytes. The relatively high abundance of
benthic copepodQanthocamptus staphylinus) indicate lower water depth and higher
sediment content in the arm. Stable ecological conditions of the Lipdti marsh reflects
the relatively balanced number of species of planktonic crustaceans in long-term. In the
evaluated year 12 species were registered. The most abundant occurrence achieve
species typical for stagnant water bound to macrophytes. The long-term weak
inhabitancy of the Csdkanyi Danube may be associated with a stronger flow of water as
the river arm forms a part of the water supply system into the inundation area. In the
evaluated year the occurrence of one benthic cladoceran and one benthic copepod was
registered. The presence of these species may indicate higher sediment content in the
river arm. At the monitoring site in the Zatonyi Danube, which is located in the flood-
protected area, no cladocerans or copepods species were registered in the autumn
sample. However, the long-term results indicate the stability of the habitat,
communities consist mostly of species typical for stagnant water bound to macrophytes
and samples confirm the occurrence of several rare species.

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

Slovak Party performs the monitoring of mayflies and caddisflies in accordance
with the methodology set out in the Agreement 1995; the monitoring methodology for
macroinvertebrates (mayflies, caddisflies, dragonflies and aquatic molluscs) according
to the Water Framework Directive has been implemented within the monitoring of the
quality of surface waters (Part 2 - Surface water quality). The Hungarian Party carries
out the sampling of macroinvertebrates under the WFD methodology since 2006 on
two sites: in the Ga#f Danube at Dunasziget - Galambos, and in the MoBanube
at Dunaszeg. Both observed sections can be classified according to their hydrological
character to the type of water body: side river branches directly connected to the
Danube. Samples are evaluated according to the national assessment methodology for
macroinvertebrates - Hungarian Macroinvertebrate Multimetric Index (HMMI). The
evaluation of ecological status of water bodies is based on the total number of species,
estimation of their density, and also on the number and abundance of type-specific
characteristic species. Within the monitoring of surface water quality (Part 2 of this
report), the macrozoobenthos samples on the Hungarian side are collected in another
11 water bodies (in the Danube and in river branches), whose ecological status,
according to the results, is mostly good.
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The Danube

The Danube, according to the long-term results of the Slovak Party (monitoring
areas No. 2600, 2603, 2608 and 2612), is inhabited by caddisflies and mayflies
sporadically, however, in last two years enrichment of the caddisfly community may be
seen. The presence of caddisflies in samples was basically all year round, the
community was formed mostly by 2-6 rheophilous species. Mayflies in a number of
samples again absented, mostly 1-2 rheophilous species were recorded in autumn with
low abundance. Results obtained by the Hungarian Party in the frame of surface water
guality monitoring show that the ecological status of the whole observed section of the
Danube is good.

The left-side river branch system

In terms of mayfly and caddisfly communities, all observed river branches in the
left-side inundation area (monitoring areas No. 2603, 2604 and 2612) are very poor in
long-term. Mayfly community in the evaluated years consisted of 1-4 species, that
showed almost all year round presence. In some samples increase of abundance of one
stagnicolous species was registered. The caddisfly community is even more poor in
long-term, in the evaluated year only 1-2, mostly stagnicolous species inhabited the
observed sites, with irregular occurrence during the year.

Theright-sideriver branch system

Based on the macrozoobenthos evaluation results on observed site in the Mosoni
Danube in the period between 2006-2013 it can be stated that no significant differences
can be observed in terms of total number of species, or in terms of their abundance. In
samples high number of type-specific characteristic fauna species were registered,
however, the comparison between data from individual years indicates a gradual
decrease in their number. Similar tendency in terms of density of these species is not
noticeable. Based on the calculated type-specific evaluation index the ecological status
of observed section of the Mosoni Danube during the seven-year period is good (with
the exception of 2007, when it was very good).

The results of the seven-year period on observed site in théi G&@fube show
different values of the total number of macrozoobenthos species and their abundance in
individual years. Similarly developed also the number of type-specific characteristic
species and their density values. However, unambiguous development tendency of
these parameters has not been identified. Ecological status of the observed river section
according to the calculated index in 2013 was bad, while in the period 2007-2012 it
was moderate and in the year 2006 good. Deterioration of the ecological status in the
evaluated year probably does not indicate the degradation macrozoobenthos
community, but it may reflect the improper date of sampling, when this community in
late autumn was already very poor in species.

7.8. Fish (Osteichthyes)

The Danube

The evaluation of ichthyofauna in the Danube is based on Slovak observation
results at monitoring areas No. 2600 and 2608, and Hungarian observation results at
monitoring sites No. 10 and 11. In general it can be stated that the ichthyocoenoses of
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the diverted stretch of the Danube is stable in recent years, with relatively low species
diversity and abundance, along with the dominance of eurytopic and non-native
invasive species. However, the long-term results confirm the survival of species-rich
ichthyocoenoses, which is composed also by several native rheophilous species.
Results of both Parties indicate that the registered ichthyocoenosis is probably
underestimated due to the small size of the sampled area (the medial part is not
sampled) and low frequency of sampling.

The left-side river branch system

Development of the ichthyocoenoses in the left-side inundation area in the
evaluated year was positively influenced by the flood in June, when all observed river
arms have been flushed out. Restoration of connectivity between river arms and the
main flow and other parts of the inundation area resulted in increase of species number
and their abundance, only on the area No. 2612 this was not proved. In the stable
ichthyocoenoses on the area No. 2603 eurytopic and indifferent species dominate in
long-term, with rather abundant occurrence of non-native goby spédegobius
sp.). In the usually poor ichthyocoenosis on monitoring area No. 2604 slight increase of
species number have been registered already in the previous year. Species difficult to
catch by electrofishing were also recorded and in the evaluated year their abundance
increased as well. However, the dominant position is retained by the expansive black
catfish Ameiurus melas) and the non-native sun perdtegomis gibosus). Majority of
present species can survive even at higher water temperature and lack of oxygen. Part
of the river arm upstream of the Foki weir on the area No. 2608 has been in contact
with the main flow of the Danube for quite a long time and the present ichthyocoenosis
was rich in species with occurrence of several rheophilous species. However, the
abundance of representatives was only a half in comparison with the previous year.
Continuous tendency of silting in this part of the river arm is supposed. Also the
downstream part of the river arm on the area No. 2608 was flushed out during the flood
in June. The fish species diversity substantially increased after flooding, but the
abundance of species remained average. Expansive behaviour of invasive goby species
(Neogobius sp.) is still not observed in this part of the river arm. The ichthyocoenosis
of the shallow muddy river arm on the monitoring area No. 2612 remained poor in
species and abundance, probably also due to fish-eating birds.

Theright-sideriver branch system

The observation of ichthyofauna on the Hungarian territory was carried out on
monitoring sites No. 4 and 9 in the inundation and on monitoring sites No. 5 and 12 in
the flood-protected area, but sampling of the site No.5 was not realised in the
evaluated year due to technical reasons. The ichthyofauna on the sampling site No. 4 in
the Schisler river arm do not show significant changes in species composition in recent
years. The abundance of invasive black catfAme(urus melas) was low also in the
evaluated year, the increasing tendency was interrupted. Ichthyocoenosis on the
sampling site No. 9 in the Csakanyi Danube is rich in species. Atypical is the
occurrence of two rheophilous species in the stagnant water. The indifferent and
undemanding species still achieve high abundance. Ichthyocoenosis on the sampling
site No. 12 in the Zatonyi Danube is relatively rich in species, although no new species
was registered in the evaluated year. Noteworthy is the reoccurrence of the catfish
(Slurusglanis).
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PART 8

8.1. Conclusion statements

Based on the results of environmental monitoring in the year 2013 the Nominated
Monitoring Agents conclude:

1. The gauging station Bratislava-Devin plays a key role in determining the current
amount of water to be released into the Danube old riverbed downstréamanfo
weir. Taking into account the agreement of surface watamnitoring experts from
April 15, 2014 the evaluation of surface water regime in the present Joint Report
covers both, the hydrological and the calendar year 2013. In case of the hydrological
year 2013 the average annual flow rate at Bratislava-Devin gauging station reached
2444 mi.s. In case of the calendar year 2013 the average annual flow rate at this
gauging station reached 2417.1. In both cases this flow rate belongs to highest
average annual flow rates on the Danube. Considering the course of water levels and
flow rates during the year 2013 it can be stated that similarly to the year 2012
unusually high flow rates occurred in the winter period. Regarding the water stages
an extraordinary hydrological situation occurred in early June 2013, when extremely
large flood wave occurred.

Taking into consideration obligations envisaged in the intergovernmental
Agreement, the Slovak Party was obliged to release into the Danube riverbed
downstream o€ unovo weir an average annual discharge of 488" in case of the
hydrological year and 477%s' in case of the calendar year. According to
observations carried out at the Doborgaz and Helena gauging stations, the total
average annual discharge released to the Danube downstre@don@fo in the
hydrological year 2013 was 517", in the calendar year it was 513.51.
According to the modified method of average annual flow rate calculation, adopted
in the Joint Annual Report on the environment monitoring in 2011, the reduction of
discharge released into the Danube old riverbed was done for a period of 13 days.
The average annual flow in the Danube old riverbed was then in the hydrological
year 418 ms' and in the calendar year 414.g1, which means that the Slovak
Party fulfilled the average annual discharge jointly agreed in the intergovernmental
Agreement. According to the jointly accepted flow rate data the flow rate in the
winter period was lower than the acceptable deviation for 36 days in the
hydrological year or 44 days in the calendar year. The deficiencies in the winter
period had not significant impact on the biota of the area affected. To remedy these
deficiencies negotiation with stakeholders is proposed.

Concerning the water amount released into the Mosoni Danube the average annual
discharge in the hydrological year 2013 was 40°5tin case of the calendar year

it was 41.8 mis™. In the hydrological year 2013, due to the maintenance works on
turbines and the intake structure, reduced amount of water was released for 81 days.
Reduced amount of water was also released for 22 days during high discharges in
June. Despite these limitations it can be concluded that the water amount prescribed
in the intergovernmental Agreement was fulfilled.

2. In comparison with previous years there were no significant changes of surface
water quality registered in the year 2013. Specific hydrological and climatic
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conditions in 2013 resulted in several higher values of parameters, which are
influenced by flow rates. Observed parameters mostly achieved similar or higher
values than in the year 2012. Only in case of sampling sites, which were sampled
out of the occurrence of flood or significant discharge waves, values of parameters
were similar or lower than in the previous year. In comparison with the previous
year the water temperature and the electric conductivity achieved higher lows and
highs. The pH values fluctuated in similar or slightly wider rangiégher number

of discharge waves resulted in occurrence of several higher values content of
suspended solids, iron and manganese. Higher maximums were recorded also in
case of basic cations and anions. Regarding nutrients, higher contents occurred
mainly in the Danube at Bratislava and Medige and in the Mosoni Danube. The
most polluted water in terms of concentration of nutrients appears to be the surface
water in the Mosoni Danube at Vének. Oxygen conditions in the year 2013 can be
classified as very good. except the right-side seepage canal, where low oxygen
content in summer indicated the deterioration of oxygen conditions at this sampling
site. The organic pollution in the year 2013 was higher in comparison with the
previous year, what probably can by associated with the frequent occurrence of high
flow rates. The COR, values were higher especially in the main riverbed and in the
Mosoni Danube, while the BQDvalues were higher also in the Danube old
riverbed, in the right-side river branch system and in the right-side seepage canal at
sampling sites monitored by the Hungarian party. The organic pollution documented
by the Slovak Party was lower. When analysing changes in suspended solids content
at sampling sites in the Danube, generally it can be stated that the suspended solids
content downstream of the reservoir (at Metiwe sampling site) during flood
waves is lower than in the Danube at Bratislava, which demonstrates the settling
effect of reservoir. Inorganic pollution of surface water was low, with sporadic
occurrence of higher concentrations of arsenic, mercury and chromium. Major part
of analysed concentrations was below the detection limits of applied analytical
methods. Based on the evaluation of surface water pollution by heavy metals under
the current rules on the Slovak and Hungarian side it can be concluded that the
heavy metal concentrations in 2013 complied with the limits for surface water
quality.

The fluctuation of surface water quality parameters in the right-side river branch
system since introducing the water supply in 1995 follows their fluctuation in the
Danube. The water quality in the Mosoni Danube differs in the upper and lower
section of the river. The water quality at the sampling sitéuabvo/Rajka follows

the water quality in the Danube, while the water quality in the lower section of
Mosoni Danube at Vének (upstream of the confluence with the Danube) is formed
by its affluents and local pollution from settlements. In terms of long-term
development the pollution at this sampling site decreased, although the content of
nutrients and the CQJp values still reach the highest values in comparison with
other sampling sites. The cleanest water is characteristic for seepage canals, what
results from its groundwater origin.

In connection with different hydrological and climatic conditions, the development

of chlorophyll-a in the evaluated year differed in comparison with the previous year.
Values were more volatile during the year, and depending on the sampling site
location they were higher or lower. The biggest difference was found in the Mosoni
Danube at Vének, where the chlorophyll-a values were significantly lower than in
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the year 2012. The monitoring of biological quality elements of the surface water in
2013 at jointly observed sampling sites and sampling sites monitored by the
Hungarian Party, was carried out according to national methodologies and quality
schemes for particular biological quality elements, in accordance with the Water
Framework Directive. Phytoplankton, phytobenthos, macrozoobenthos, and at two
sites also macrophytes were assessed. According to Slovak results of biological
quality elements observation, and taking into account the evaluation of supporting
elements (the physico-chemical quality elements and synthetic and non-synthetic
substances relevant for Slovakia), the ecological status of the surface water in the
Danube at Bratislava and in the Danube old riverbed at Rajka was good. In the
Danube at Medwkov it was moderate and in the right-side seepagal @ad in the
Mosoni Danube atunovo it was very good. According to Hungarian resualf
biological quality elements observation, and taking into account the evaluation of
supporting elements (the physico-chemical quality elements and other specific
substances), good ecological status of the surface water was determined in the
Danube at Medwkov, in the Danube old riverbed at Rajka and in tightrside
seepage canal at Rajka. In the Mosoni Danube at Rajka moderate ecological status
was achieved. From among the other seven sampling sites, which are monitored by
the Hungarian Party, good ecological status was determined on six sampling sites in
the Danube old riverbed and in the right-side river branch system, while in the
Mosoni Danube at Vének the ecological status was moderate.

Evaluation of sampling sites observed only by the Slovak Party was carried out
according to the methodology used in previous years. Macrozoobenthos,
phytoplankton and phytobenthos were evaluated. Saprobe indexes varied in the
range corresponding t@-mesosaprobity, thus an environment which provides
suitable living conditions for a wide scale of organisms. Unlike the previous years,
in the year 2013 in no case-mesosaprobity occurred. The phytoplankton
abundance in the evaluated year was lower than in the previous year and the limit
for mass development was exceeded only once at four sampling sites (in the year
2012 it was one to three times at ten sampling sites). Also the annual average
abundance was lower at all sampling sites. The highest abundance of phytoplankton,
and also the highest value of the annual average was recorded at sampling site in the
reservoir at Samorin. Considering the abundance of phytoplankton, as a key
determinant of saprobe index of biosestone, it can be concluded that water works
even in 2013 had no negative impact on the level of saprobity.

The sediment quality was assessed according to Canadian standard CSQG.
According to the evaluation results in 2013 it can be stated that the amount of
analysed micropollutants in the influenced area is low and the majority of measured
values of inorganic and organic micro-pollutants was below the Threshold Effect
Level (TEL). At such values the adverse effects on biological life occur rarely seen
and concentrations correspond to an uncontaminated natural environment. Number
of exceedances of the TEL was lower than in 2012. Concentrations that varied in the
range >TEL - <PEL, corresponded to a status when the adverse effects on biological
life occur sporadically. As in the previous year also in the evaluated year
concentrations above the Probable Effect Level (PEL) limit value occurred; in case
of zinc at three sampling sites and in case of mercury at two sampling sites. Beyond
this level, the adverse effects on biological life may occur frequently. These
concentrations were recorded in the Mosoni Danube at Vének and in the Szigeti and
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Asvanyi river arms in case of zinc and in the Danube old riverbed upstream and
downstream of the submerged weir at Dunakiliti in case of mercury. The highest
concentrations of inorganic and organic micro-pollution on the Slovak territory was

documented in the lower part of the reservoir at Samorin, and on the Hungarian
territory at sampling site in the Mosoni Danube at Vének. The lowest sediment

pollution has been documented in the Danube old riverbed at Sap on the Slovak
territory and in the right-side seepage canal at Rajka on the Hungarian territory.

Based on comparison of water quality entering the influenced area (sampling site at
Bratislava) and water quality that leaves the influenced area (sampling site at
Medvel'ov) it is evident, that the water quality that leaviee system is very similar

to the quality of the incoming water.

3. Groundwater levels in the assessed area are primarily influenced by surface water
levels in the Danube and in the reservoir. At the beginning of hydrological year
groundwater levels mostly fluctuated slightly below the long-term average daily
values and during the winter period the lowest groundwater levels were registered
on most objects. Increased flow rates in April and May contributed to a gradual
increase of groundwater levels. The most significant rise of groundwater levels was
evoked by the extreme flood wave in June, when also the highest groundwater levels
were recorded on most objects. In general it can be stated that groundwater levels at
the end of the year were higher than at its beginning.

Concerning the water supply into the right-side river branch system and into the
Mosoni Danube it can be stated that, according to the evaluation of groundwater
regime, it plays an important role in influencing groundwater levels over the
Szigetk6z region. As a result of measures taken according to the intergovernmental
Agreement, a significant increase in the groundwater levels occurred in case of
average flow rate conditions in the Danube. The increase in the upper part of
Szigetk6z region and around the reservoir is reduced due to decrease of permeability
of the reservoir bottom. Certain effect also have the adverse changes in sediment
transport regime of the Danube, which are probably related to measures in the
Austrian section of the Danube just upstream of Bratislava implemented in recent
years. In case of low flow rates in the Danube the average groundwater levels
remained mostly unchanged. The decrease in the lower part of Szigetk6z reflects the
adverse effect of the riverbed erosion in the tailrace canal and downstream the
confluence of the tailrace channel and the Danube old riverbed. Improvement of this
situation is expected after completion of constructing works on the water supply
system in this part of the inundation area. For high flow rate conditions decline in
the groundwater levels along the Danube riverbed can be registered, but at some
distance from the Danube old riverbed no changes were observed in the inundation
area and the groundwater level along the Mosoni Danube was higher.

Monitoring results still confirm the need of solving the water supply in the lower

part of the inundation area on both sides. On the Hungarian side construction works
going on and after their completion groundwater levels increase in the lower part of
Asvanyi river branch system and in the Bagoméri river branch systems is expected.
The positive influence of the water supply could be effectively supported by

measures applied in the Danube old riverbed upstream of the confluence with the
tail race channel. Such measures may improve the overall situation in the lower part
of Szigetk6z area and in the region of Istragov island on the Slovak side. The
increase in groundwater levels in the strip along the Danube old riverbed on both
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sides could be ensured only by increasing the water level in the Danube by measures
implemented in the riverbed.

4. Based on the results of long-term groundwater quality monitoring on Hungarian
territory it can be concluded that the groundwater in the upper part of gravel
sediments in Szigetk6z is characterised by higher iron and manganese content. The
iron and manganese contents persistently exceed the groundwater quality limits on
most of observation objects. On these objects also the concentrations of parameters
that reflect local pollution are higher. The local pollution is of agricultural origin, or
it originates from sewage ponds. In general it can be stated that the content of
nutrients and organic matter have not changed significantly in comparison with the
previous year. Higher contents, which exceed the limit value, are registered in long-
term only at several observation objects. Higher contents in case of nitrates mostly
decreased and exceedances of the limit value occur only occasionally. Phosphates
and ammonium ions on several objects fluctuate above the limit value in long-term.
Exceedances are occasionally recorded also in case of water temperature, calcium,
magnesium, potassium and sulphates. The organic pollution usually meets the limit
value. During the monitoring in some objects time-to-time occurred values
exceeding the limit value, but since 2008 it was only once.

The groundwater quality in deeper horizons in Szigetkdz is monitored by wells used
for drinking water supply. Iron and manganese concentrations are lower in wells,
where the water is drawn from greater depth. In the region &t Bg iron and
manganese contents exceed the drinking water quality limit values or oscillates
around them. In these wells also the concentrations of ammonium ion and organic
matter contents are higher, which however fluctuate below the agreed limit values.
The water extracted in the northern part of Szigetk6z is of satisfactory quality and
the groundwater quality is characteristic by high stability. In general the
groundwater quality in wells producing potable water (occasionally after pre-
treatment) is suitable for drinking water supply.

Based on the results of long-term groundwater quality observation on the Slovak
territory it can be concluded that the observed groundwater quality parameters in
waterworks mostly meet the agreed groundwater quality limits. The exceptions are
the waterworks at Bodiky and Kalinkovo. In waterworks at Bodiky the manganese
exceeds the quality limit in each sampling and occasionally also higher
concentration of iron occurs. In waterworks at Kalinkovo occasionally occurs
manganese content, that does not meet the relevant limit (in 2013 two slight
exceedances). In case of observation objects exceedances of limit values is more
frequent and they occur at more objects. Besides manganese and iron, also
ammonium ions exceedances occurs. The groundwater chemical composition in
observation objects is similar to chemical composition in waterworks in their
vicinity. The groundwater quality in observation objects mostly reflects local
influences. Based on long-term measurements it can be stated that the organic
pollution decreased during the observation period. Nutrients occur in low
concentrations on monitored objects in long-term. In the evaluated year 2013 no
significant changes in groundwater quality were registered.

Inorganic and organic micro-pollution of groundwater in 2013, monitored at
selected observation objects on the Hungarian and Slovak territory, was found in
concentrations below the limit values for groundwater quality evaluation.
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5. In the year 2013 only two soil moisture measurements were carried out on the
Hungarian side. Measurements were carried out at forest monitoring sites in the
floodplain area and at agricultural sites in the flood-protected area. In general the
moisture conditions of soils were positively influenced by precipitation amount in
the winter period, in May and June and by the big flood wave in June. On the other
side the soil moisture content was adversely influenced by high air temperatures and
draught in July. Due to low number of measurements it was not possible to evaluate
the soil moisture development or to compare results with previous years.

Regarding the soil moisture development at monitoring sites located on agricultural
area on the Slovak side, it can be stated that the soil moisture content is stable
during the entire observation period. Since 2004, slight increase in the soil moisture
content could be seen, while the groundwater level position and fluctuation
remained mostly unchanged. In the last three years, however, slight decrease of
groundwater level can be seen, especially on two of observed sites. In the year 2013
the fluctuation of soil moisture content in both depth intervals depended on climatic
conditions, however during the flood in June layers in the depth around 2 m were
partially influenced by the groundwater level. Soil layers were well supplied during
the winter period, maximal average values were recorded in February 2013. The soill
moisture content started to decrease significantly in April and the decline continued
without major fluctuations until the end of August, when the lowest soil moisture
contents in 2013 were recorded.

The soil moisture in the inundation area, along with the groundwater level and
precipitation, is highly dependent on natural or artificial floods. In the year 2013
extremely large flood occurred in June, when the inundation area was flooded from
3 to 16 days. Except this big flood another small flood occurred in January and
several discharge waves occurred during the year. In general the soil moisture
content started to rise at the beginning of the year, thanks to the small flood wave in
January. The decrease started in April, but it was interrupted by flooding of the
inundation area. After the flood wave the soil moisture sharply decreased. The soil
moisture in July and August was adversely affected by low flow rates in the Danube,
which, together with high air temperatures caused the decrease of soil moisture
content. On most of monitoring sites minimal values occurred in August and
September. The maximal average values occurred just after the flood wave in June,
but high values were registered also during the winter period in February and
March. Concerning the minimal and the maximal average values it can be generally
stated that they were higher than in the previous year on most of monitoring sites.

6. The development of forest stands according to the results of the Slovak Party did not
show significant differences in comparison with the previous years. The height
increment quality classification in most of observed forest stands remains basically
unchanged. Majority of stands is characterized by intensive or moderate growth
increment, however on several monitoring stands slight gradual decrease in
increment intensity can be seen, probably because of achieving the peak age. In
general, the growth of trees in 2013 was intensive in first months of the vegetation
period. During the flood the growth slowed down significantly, but after the flood it
achieved very high values in July. Values in August and September were already at
the level of previous years. The occurrence of zero weekly girth growth increments
during the vegetation period were not recorded on most of observed stands. The
growth period was quite long again in the evaluated year. The initiation of growth in
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all stands was recorded in early or mid April. The growth on several trees ended in
the second half of September, but many of them have grown even at the time of
resuming the observation at the end of September. At the evaluated year a clear
growth peak could be identified in July, after the long-lasting flooding of the
inundation area, but higher values were recorded also in August. The health state of
observed cultivated poplar stands is still good.

In the year 2013 the forest monitoring in the Szigetk6z continued. Dendrometric
characteristics and the health status of the forest stands were observed on
14 monitoring plots on the Hungarian side, which are situated in the inundation
area. Based on the current growth characteristics of forest stands it can be stated that
no new phenomenon have been registered in terms of forest stands development,
which would differ from the trends of previous years. Growth characteristics of
forest stands developed in accordance with the expected growth, the occurrence of
dead trees was negligible. Poplar stands dominate on monitoring plots, what
correspond to the current tree composition in the Szigetkdz area. Cultivated poplar
“Pannonia” forms the largest portion of forest stands.

7. In the year 2013 the monitoring of agreed groups of plants and animals was carried
out on both, Slovak and Hungarian territory. An exception is the monitoring of
macrophytes and dragonfly community, which was suspended or evaluated under
WFD methodology on the Hungarian territory. Flooding of the inundation area in
June significantly influenced the monitoring results, when partial destruction of the
herb layer has been observed. Phytocoenoses on most of the Slovak monitoring
plots can be regarded as stable. Invasive species were eliminated by flooding.
Restoration of the water supply in the upper part of the inundation area on the
Slovak side improved the moisture conditions, however destruction of the herb layer
has been observed in the summer due to the flood and excavation works. After this
disturbance several synanthropic species appeared, but their survival in the
following years is not expected. On previously disturbed monitoring areas gradual
retreat of synanthropic and invasive species is registered. On other areas the
persistence of current trends can be confirmed; the dominance of native nitrophilous
species and the retreat of ruderal species. Regarding the monitoring sites on the
Hungarian territory it can stated, that the herb layer was similarly destroyed after the
June flood and its coverage in July reached only 30-40 %. The meadow area on the
monitoring site at Dunasziget gradually decreases and without anthropogenic
intervention the former homogeneous meadow will gradually transform into maple
forest After the clear-cut on the site No.30 two years ago, acomplete
transformation of the plant undergrowth has been observed, currently weed and
ruderal species dominate.

The terrestrial mollusc communities were favourably affected by the flooding in the
evaluated year. On monitoring areas on the Slovak side, which were clear-cut,
malacocoenoses in various stages of regeneration were found. Malacocoenoses on
other monitoring areas are stabilised at levels typical for different variants of
lowland forest. Most of areas were colonized by several polyhygrophilous and
hygrophilous species after the flood in June. The malacocoenosis on reforested area
is poor in species and most of hygrophilous species has disappeared. It is assumed,
however, that in the gradually closing young poplar forest the malacocoenosis may
regenerate. The positive influence of flood was proved also on monitoring site in the
Hungarian inundation. The number of registered species exceeded the total number
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of species found throughout the whole observation period. The malacocoenosis on
the monitoring site in Felsforest proves the stability of the undisturbed $ori@
the flood-protected area.

The aquatic vegetation in the in the inundation area on the Slovak side have been
decimated by the strong flood in June. The species of true aquatic vegetation and
wetland species achieved only a negligible coverage. Later, thanks to favourable
conditions hydrophytes increasingly developed. Shallower sections were again

richly inhabited by wetland species or annual herbs, including several protected

species. Monitoring of macrophytes in the Danube old riverbed was carried out only

on Hungarian monitoring sites, however, the observation of these sites is suspended
since 2011. The macrophyte monitoring in the Hungarian inundation area and in the

flood-protected area have been interrupted in the year 2012.

According to the monitoring data the entire stretch of the Danube is characterized by
poor aquatic malacofauna in recent years. The turning point of decline in species
number and abundance was registered in 2005 after an extraordinary expansion of
the non-native, invasive river neriteTheodoxus fluviatilis). The gradual
disappearance of most species in the following years was probably caused by
interaction of several factors — hydrological, trophic, physical and chemical. At
present only the invasive speci€geodoxus fluviatilis and the ubiquistic species
Dreissena polymorpha has got regular and abundant occurrence in the Danube,
although their abundance in the evaluated year was significantly decreased due to
flood flow rates. In the river branch system on the Slovak side destruction of
malacocoenosis can be registered in recent years. Decline of populations and
decrease of abundance in river arms is recorded despite suitable conditions for their
development. In the evaluated year, however, the malacocoenosis was more rich in
species and abundance. Limiting factor in dead arms is probably is probably the
frequent decrease of water level and the impact of invasive fish species. However, in
the evaluated year multiple increase in species number and their abundance was
registered after the flood in June. The ubiquistic mollusc species retain their
dominance. Monitoring of aquatic malacofauna in the evaluated year on the
Hungarian side continued in a single area in the inundation area. Samples were
collected from the temporary lake in the central part of the Palfi island and
surrounding marshes and depressions. All of these water bodies dried out till
autumn. Aquatic molluscs did not colonized the lake even during the flood. The
malacofauna in marshes and depressions showed relatively high species diversity,
but the abundance of representatives was relatively low due to the short time being
wet.

Results of the Slovak party show the presence of rather rich dragonfly communities.
They were found in the spring and summer and consisted of rheophilous,
semirheophilous and stagnicolous species. Also the abundance of representatives
was rather high. Most of the observed river arms and the overgrown riparian zone of
the main flow provide a variety of habitat types, which are inhabited by species with
various ecological demands, including a number of protected and endangered
species. Monitoring of odonatocoenoses on monitoring sites on the Hungarian
territory was suspended in the previous year. Some findings on the development of
odonatocoenoses of the Danube inundation provide the macrozoobenthos samples
taken from Ga#fi Danube and Mosoni Danube, which are evaluated rutioe
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methodology set out in the WFD for the purpose of hydrobiological evaluation of
surface water quality.

The observed stretch of the Danube is according to the Slovak results poorly
inhabited by cladocerans and copepods communities. The cladocerans and copepods
communities are unstable in last years and are poor in species and abundance. But
after the flood in June slight improvement has been observed, when euplanktonic
cladocerans and copepods species were flushed into the Danube old riverbed from
the reservoir and river branches. The cladocerans and copepods communities in the
inundation area were mostly rich in species and abundant. Thanks to the June flood
the connectivity with the main flow have been restored and several pelagic species
appeared. In the dead river arms decline of species preferring paleopotamal was
recorded, which were replaced with species preferring eupotamal. Sampling of
planktonic crustaceans in the evaluated year on the Hungarian side was carried out
only in autumn. The sample from the Schisler river arm proved the persistence of
weak presence of typical species bound to macrophytes. At the monitoring site in
the Zatonyi Danube, which is located in the flood-protected area, no cladocerans or
copepods species were registered in the autumn sample. However, the long-term
results indicate the stability of the habitat, communities consist mostly of species
typical for stagnant water bound to macrophytes and samples confirm the
occurrence of several rare species.

Slovak Party performs the monitoring of mayflies and caddisflies in accordance with
the methodology set out in the Agreement 1995. According to the Slovak results the
Danube is inhabited by caddisflies and mayflies sporadically, however, in last two
years enrichment of the caddisfly community may be seen. All observed river
branches in the left-side inundation area are very poor in long-term. The mayfly
community in the evaluated years consisted of 1-4 species, the caddisfly community
was represented only by 1-2 species, with irregular occurrence during the year. The
Hungarian Party carries out the sampling under the WFD methodology since 2006.
Results obtained by the Hungarian Party in the frame of surface water quality
monitoring show that the ecological status of the whole observed section of the
Danube is good. The results of the seven-year period on observed site in tiie Gazf
Danube show different values of the total number of macrozoobenthos species and
their abundance in individual years. However, unambiguous development tendency
of these parameters has not been identified.

In general it can be stated that the ichthyocoenosis of the diverted stretch of the
Danube is stable in recent years, with relatively low species diversity and
abundance, along with the dominance of eurytopic and non-native invasive species.
However, the long-term results confirm the survival of species-rich ichthyocoenosis,
which is composed also by several native rheophilous species. Results of both
Parties indicate that the registered ichthyocoenosis is probably underestimated due
to the small size of the sampled area and low frequency of sampirglopment

of the ichthyocoenoses in the left-side inundation area in the evaluated year was
positively influenced by the flood in June, when all observed river arms have been
flushed out. Restoration of connectivity between river arms and the main flow and
other parts of the inundation area resulted in increase of species number and their
abundance. At some monitoring areas dominant position is retained by the non-
native invasive black catfishAfneiurus melas) and sun perchLépomis gibosus).

The observation of ichthyofauna on the Hungarian territory was carried out on two
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monitoring sites in the inundation and on one monitoring site in the flood-protected
area. The ichthyofauna in the inundation area is relatively rich in species and do not
show significant changes in species composition in recent years. The
ichthyocoenosis on the sampling site in the flood-protected area in the Zatonyi
Danube is relatively rich in species, although no new species was registered in the
evaluated year. Noteworthy is the reoccurrence of the caflilshys glanis).

8.2. Proposals

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

1. In the winter period during low flow rates on the Danube often occurs deficit of
discharge higher than acceptable deviatioa®f (daily average discharges lower
than 250 ms'). For this reason, the Hungarian experts propose to undertake
negotiations with stakeholders to remove this deficiency.

2. Experts on monitoring of surface and groundwater of the Slovak and Hungarian
Parties on the basis of the evaluation of the year 2013 propose to modify the
evaluation period from the hydrological year to calendar year. Modification of the
evaluation period is proposed to be applied for the year 2015, with the
recommendation that the evaluation in 2014 will be carried out as in 2013, i.e. the
evaluation shall cover as the hydrological as well as the calendar year. Experts
propose the modification of the evaluation period in order to harmonize the
evaluation of surface and groundwater with the evaluation of other components of
the natural environment (water quality, soil moisture, forest and biota).




APPENDIX A.l



AGREEMENT
BETWEEN THE GOVERNMENT OF THE SLOVAK REPUBLIC
AND GOVERNMENT OF THE REPUBLIC OF BUNGARY
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. 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 10 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

I. 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
thf: rules of operation contained in Annex 2 to this Agreement. Discharges entering the main riverbed
ot 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 (o this Agreement.



Artcle 3

{_ 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 weir are specified in Annex
4 1o this Agreement.

5 The Parties undertake to ensure the issuance, without delay, of the administrative authorization
required by their respective national legislation for the construction and maintenance ot 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 of
works.

Artcle 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 t0 making
recommendations to the Parties. The observation sites. parameters observed, periodicity of data

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

Article 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 ke 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

oreach continues to exist, the Party affected will be entitled 0 terminate this Agreement with a one
month notice.

Article 6

This Agreement has a temporary character, pending the judgment of the International Court of Justice
In the case concerning the Gabéikovo-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.

S G A,

For the Gyvcrnmem For the Government

of the SW— of the Republic of Hungary



Annex No. 1

Hydrological and technical conditions for the increase of the
discharges into the Vlosoni Danube

1/ The increase of the discharge into the Mosoni Danube and into the right side seepage canal of the
Hrudov reservoir from 20m*/sec up to 43 m’/sec will be 2nsured subject (o the following hydrological
and technical conditions:

i.l Provided that minimum difference between the water-ievei of :he Mosoni Danube and the
Yrusov reservoir is .10 m.

io

Provided that the iminimum water ievel or e Hrusov reservoir is :30.40 m zbove sea ievel.

=

Provided that the water-ievei or the Mosoni Danuoe does not exceed :25.50 m above sea ievei.

W

1.4 DProvided that the enwrances o the intake structure are unopstrucied. ‘Whenever the discharges
of the Danube exceed 000 m?*/sec (involving the :nundation or the :lood-dlain). he water-norne
materiais will move 0 a greater axtent this may reswrict the amount or :wvater which can de
provided.

th

Provided :hat there ‘s no failure in the ziectricity zerwork system. :if the network system :s
damaged or in the event of any other failure of :he zeneraung capacity, :he snergy sysiem will
wurn orf automaricaily and the capacity or the intake structure wiil be reduced :o half or ihe
originai.

2/ At the -equest ot the Hungarian party :he Slovak party wiil moderate :he discharge ‘or 2 oeriod
specified Hv the dungarian party.

The seiected site ‘or she measuring or the discharge of the Mosoni Danuoe is a zauge at 0. 160 km
on the ieft bank of the canai on :he wrritory of :he 3lovak Repuolic. The seiected site or the
measuring of the discharge of the right side canai of the drusov reservoir is on the reguiating ‘veir at
1.100 m on the erritorv of the Hungarian Republic.



Annex No.2

Rules of operation

The volume of water discharged thmugh the Cunovo weir into the main river bed of the Danube
to correspond to the annual average of 400 m3/gec. .

The annual average discharge in Bratislaya corresponds © 2025 m?/sec. The annual average
discharge into the main Danube river bed in each specific year will correspond to the formula:

(Vpevia X 400)
VDlmbc =
2025
where " Voeia IS the average yearly discharge in the Devin profile in the specific vear.

Vbumse 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
profile.

- 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 3549
3200 448 3000 454 2500 445 2100 458 1700 471 1700 571
3300 469 3100 476 2600 467 2200 480 1800 S92 1800 592
3400 591 3200 498 2700 489 2300 SO1 1900 514 1900 600
3500 513 3300 SI19 2800 510 2400 S23 2000 S36 4600 600
3600 3535 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
1S00 427 1700 421 1900 414 2300 401 2600 417 2800 410
1600 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
J0 514 2100 S08 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 591 3600 585
4600 600 2600 600 2800 600 3200 600 3500 600 3700 600
4600 600 4600 600 4600 600 4600 600 4600 600

The capacirty of the by-pass weir when open under conditions of a minimum water level in 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 possible period by the end of the same year so that the average of
400 m’/sec is atained.

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 before
the 1996 growing season on the basis of the results of a joint evaluation of the monitoring.
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* Main parameters of the weir to be constructed at rkm 1843
of the Danube-

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

2. Main parameters of the weir:

width between banks 300 m
width of the crest S5m
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 I:3

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.

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

5. 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



Annex No. 35
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 Komdarno - Komarom

profile at Stirovo - Esztergom

[ file at Rajka

protile at Dobrohost

profile at Dunaremete

protile downstream and upstream of overflowed weir at rkm 1843, (water level only)
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 Brartislava
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. 1. Lock of the outlet

No. 2. Lock of the water level control

No. 6. Lock of the water level control - Mosoni Duna

No. 1. Lock of the side branch Kility - Cikolai, Zatonyi Duna
No. 5. Lock at the seepage canal

Frequency of measurements: continuous on a daily basis

Monitoring of surface water quality

the Danube:
upstream Bratislava *
at Dobrohost



at Gabcikovo

at Medvedov *

at Gonyi

at Komarno - Komarom
at Stirovo - Esztergom

Reservoir, bypass canal, seepage canals, river branches:

upper part of the reservoir at Rusovce *

the reservoir at Kalinkovo (left 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 wilwater 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 matters, 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
berween 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, n 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, Trichopetra, Braconidea
and others, jointly selecied.



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 dara 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.

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

Statute

Monitoring will be carried out in accordance with the Statute of nominated Monitoring Agents.
Statute will be prepared by: Ing Arpad Kovics, 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 [] conuains Slovak proposals subject to agreement by the Monitoring Agents.



APPENDIX A.2.



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

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

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

According 10 the assignment contained in the Article 4 and Annex 5 of the
Agreement, 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 Operation of Gabéikovo-Nagymaros Waterworks

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

Article 1

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

rJ

The Nominated Monitoring Agents will submit the joint evaluations and
proposals prepared periodically to their respective Governments.



)

Article 2
Data from the environmental monitoring system

The monitoring sites, objects and items based on Annex 5 of the Agreement
are specificd in the Annexes to this Statute. Annex | 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 out 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, abject 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 scalec under mutual agreement.

Article 3
Monitoring evaluation

The joint cvaluation of cxchanged data refers to one hydrological year. The
Joint Annual Report will be carmied out four months following the respective
hydrological yecar. 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,
araphical 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 ol presented data.

Article 4
Activity of Nominated Monitoring Agents

Meetings will be held according 1o need, but at least two times in a calendar
year. Mcctings are called by both sides alternately. All necessary conditions
for a meeting have 10 be securcd by the receiving Party, and the meeling 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 to invite experts to the meetings.



When a joint 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 in 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
meclings are covered by the Parties independently. 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 linglish text will prevail in the event of any discrepancy.

Agreed at Gabéikovo on 29" May, 1995.

Kovics Arpad Dominik Kocinger
Nominated Alonitobing Agent Nominated AMonitoring 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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Data type: peometrical data, FORESTRY

degree of wetness

Information: Yearly Report

List of Stations

No MNane

9355 Dunakiliti
9452 Hedervar
2991 Dunakiliti
9992 Dunakilitl
9496 Dunasziget
9495 Dunasziget

Gabelkovo

U ) 9498 Dunasziget
C 7994 Dunasziget
9506 Lipot
9996 Lipot

9997 Asvanyraro
9939 Asvanyraro

MAP OF STATIONS

DANUBE

6 HOVd T XANNY DONTHOLINOW LNI1OT



,
e

(491mm D14Nd 3210w € . 9, OOp) Fduruwop saads tmTp [Eadoog
Appuow-iq :Jundumg

1101 ‘rung-juosojal

LOOT 't101 sude apig

9001 'C101 * [PuUuryd uEjA
uoneI0]

52951y

ajdwres ; Jaqunu uaundads pue sordads eiep [eaidojolg
Juakaouo :Buydumg

€001 :swae apig
101 '1001 : jPuUCYyd UrEy

uoncI07]

pasnjjojy

(poyiaiw jaburg-uncag) KBojouas ‘sansiioy :eiep reatdojoig
Jaquaydag ‘Anr ‘Acpy :8uydurg

cl01 TaJe papdoid

7001 :suLre IpIs

6001 ‘1001 * PUTEYD TTIA
uonTI0]

uorlydosvpy
(1 001 woay payEInaEa) | 7 Jaquma wamads pue sads :TyEp [ajdojolg
squaydag ‘Ainp ‘Lepy :Bupdureg
1101 :EUNQ-fUOSOLAl
‘010T ‘€001 :suLre Ipis
6001 ‘1001 © [UOTYD UTTIA
uopea0]

(cpodado) ‘tiadopr|)) DadpISTLI NOIIUD|]

SHSINYDYO 21120V

ONIIOLINOIN TV IDOTOH

POV T ONCINNN SINEMOLIN (Y I 10

.

JOUNT MONITORING ANNEN 2 PAGE 10

Gabelkovo

BIOLOGICAL MONITORING

Information: Yearly Report
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Z4pisnica
z rokovania zastupcov pre monitorovanie,
konaného 25. aprila 2007 v Gyéri

Pritomni: podl'a prezencnej listiny
Miesto: Uradna miestnost’ Severozadunajského riaditel'stva

pre ochranu Zivotného prostredia a vodné hospodarstvo (EDUKOVIZIG)

Datum: 25. april 2007

Rokovanie za madarsku stranu viedol zastupca pre monitorovanie Emil Janak, riaditel

EDUKOVIZIG; za slovenski stranu zéastupca pre monitorovanie Dominik Kocinger,
splnomocnenec vlady Slovenskej republiky pre vystavbu a prevadzku Sustavy vodnych diel
Gabc¢ikovo - Nagymaros.

Body programu:

Prerokovanie navrhu madarskej strany na zmeny Statdtu o &innosti zéastupcov pre
monitorovanie v zmysle medzivladnej Dohody z roku 1995

2. Detailné prerokovanie navrhu madarskej strany na zmeny, tykajuce sa miest
monitorovania, okruhu sledovanych ukazovatelov a frekvencie merani, ktoré si
uvedené v prilohe Statutu.

3. Rozne.

K bodu 1

Zastupcovia pre monitorovanie sa na rokovani dohodli na nasledovnom:

a)

b)

d)

V preambule Statdtu sa doplIni nasledovna veta:

Pri prevadzkovani environmentalneho monitorovacieho systému budi uplatnené aj
Smernice Eurdpskej Unie, vratane Smernice 2000/60/ES Eurdpskeho parlamentu
a Rady urcujucej ramec opatreni Eurdpskeho spolocenstva v oblasti vodnej politiky
(R&mcova smernica o vode) prijatej 23. oktobra 2000, a Aarhuskej dohody o pristupe
k informaciam, o Ucasti verejnosti na rozhodovacom procese a 0 zabezpeceni prava na
spravodlivost’ v zaleZitostiach Zivotného prostredia.

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

V Clanku 2 bod 4 sa meni prva veta nasledovne:
Vymena Udajov sa uskuto¢iuje prostrednictvom poverenych zastupcov pre
monitorovanie v pisomnej a digitalnej forme.

V Cléanku 3 sa bod 1 meni nasledovne:

Spolo¢né vyhodnotenie vymenenych Gdajov sa vztahuje na jeden kalendarny rok.
V pripade prietokov a hladin povrchovych véd sa hodnotenie bude vztahovat na
hydrologicky rok. Spolo¢nd vyro¢na sprdva bude vyhotovena Sest mesiacov po




ukonceni kalendarneho roka.

e) V Clanku 3 bod 2 sa druhé veta meni nasledovne:
Narodné ro¢neé spravy si strany vymenia Styri mesiace po ukonceni kalendarneho roka
a povereni zastupcovia pre monitorovanie zvolaju poradu na spolo¢né vyhodnotenie
predloZenych Gdajov.

f) 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.

9) V Clanku 4 bod 4 sa druhé 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 zmenach miest
monitorovania, okruhu sledovanych ukazovatelov a frekvencie merani.

a)

b)

d)

Hydrologia povrchovych vod
V miestach monitorovania prietokov ahladin povrchovych vdéd, 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 morfologie
je dolezité a k 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 uskutoc¢ni najneskér v roku
2009. Sledovanie morfologickych zmien je potrebné skoordinovat s aktivitami
prebiehajucimi v ramci slovensko-mad’arskej Komisie hrani¢nych véd.

Fyzikalno-chemické prvky

V pripade kvality povrchovych vod sa zastupcovia pre monitorovanie dohodli, Ze
sledovanie kvality povrchovych vdd 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 presunuté medzi hydrobiologické prvky. Zastupcovia pre
monitorovanie sa dohodli, Ze v zaujme zosuladenia monitorovania podl'a Dohody
z roku 1995 a programu monitorovania hrani¢nych vod na vybranych profiloch sa
obratia na slovensko-mad’arsku 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-oktdber, 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 uskuto¢tiovat’ v sulade s metodikou dohodnutou v ramci
Komisie hrani¢nych vod.



e)

f)

9)

h)

)

Kvalita sedimentov

Analyza kvality sedimentov na madarskej strane bude uskuto¢inovand 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¢iiovat’ na 6 monitorovacich miestach (2x staré koryto Dunaja,
4x zdrZ). Analyzy budd 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 vod

Pri sledovani hladin podzemnych vod 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 poéte studni nepredpokladajd. Presny
zoznam objektov je v prilohe zapisnice.

Kvalita podzemnych vod

Sledovanie kvality podzemnych véd bude prebiehat’ na rovnakych objektoch ako
doteraz. Zo sledovanych ukazovatel'ov boli vynechané dusitany, TOC a kremigcitany.
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 tetrachldretylén)
s frekvenciou raz za rok. Na slovenskej strane su tazkeé kovy a vybrané organické
mikropolutanty (okrem tetrachléretylénu) merané takmer na vSetkych studniach.

Pbdna vlhkost’

Meranie podnej vlhkosti sa bude uskuto¢niovat’ bez zmeny, podl'a doterajSej metodiky.
Frekvenciu merani je potrebné prispdsobit’ nasledovnej schéme: v zimnych mesiacoch
raz mesac¢ne (januar, februar, november, december), vo vegetacnom obdobi pribliZzne
raz za dva tyZdne (marec-oktdber), to jest cca 20-21 merani.

Les

Zastupcovia pre monitoring sa zhodli, Ze dblezitou sucast'ou hodnotenia zdravotného
stavu lesov je plosné hodnotenie na zaklade leteckého snimkovania. Je potrebné
dohodnut spolo¢ni metodiku a spésob hodnotenia na zaklade skusenosti slovenskej
strany. Spoloc¢né letecké snimkovanie sa ma uskuto¢nit’ v roku 2008.

Ohradom ostatnych monitorovanych ukazovatel'ov sa vzhadom na buddci monitoring
musia odbornici oboch stran dohodndt do konca roka 2007. Slovenska strana
informovala madarskd stranu, Ze sledovanie zakladnych dendrometrickych
charakteristik, spolu s podpornymi Gdajmi (hladina podzemnej vody a pédna vihkost’)
povazuje nad’alej za nevyhnutne.

Ostatné biologické skimania

V rdmci biologického monitoringu sa monitorovanie makrozoobentosu presunulo
medzi hydrobiologické prvky. Hodnotenie bude prebiehat’ na zaklade metodiky RSV.
Aj monitoring ryb bol presunuty medzi hydrobiologické prvky, s frekvenciou raz za tri
roky. Hodnotenie bude prebiehat’ na zaklade metodiky RSV. Nad’alej bude prebiehat’
monitoring doteraz sledovanych vybranych skupin zooplankténu (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 stran zmeny uvedené v tabul'kach v prilohe tejto zapisnice do konca roka
2007 zapracuji do komplexnej prilohy Stathtu.

K bodu 3

a)

b)

Slovenska strana informovala mad’arsku stranu, Ze prevadzkové udaje poskytované
vramci dennej vymeny Udajov budi 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 zaklade telefonickej poziadavky. Slovenska strana navrhla
archiviciu ddajov na internete na dobu 40 dni. Madarska strana poukézala na
stvislost’ problematiky poskytovania prevadzkovych udajov s dohodami v ramci
Komisie hrani¢nych vod. Prisl'ibila, Ze sa k poZiadavke slovenskej strany vyjadri
neskor.

Slovenské strana zopakovala svoju skor$iu poziadavku na rozsirenie vymeny udajov o
tidaje spred roku 1992, tam kde st takéto udaje k dispozicii. Mad’arské strana v zasade
s takymto roz3irenim suhlasi, avSak k obdobiu, na ktoré sa takito vymena bude
vzt'ahovat’, sa vyjadri neskor.

V Gyobri, 25. aprila 2007.

[
M / étéj\,

Emil Jandk Dominik Kocinger

zastupca pre monitoring zastupca pre monitoring
za mad’arsku stranu za slovensku stranu



a) Hydroldgia povrchovych vod

Slovenské strana

Priloha k Zapisnici z 25. aprila 2007

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 Gab¢ikovo
1252 Dunaj Medved’ov
1600 Dunaj Komarno
1653 Maly Dunaj Bratislava - Malé Palenisko
2851 MoSonské rameno Dunaja Cunovo
3126 Dobrohost’sky kandl Dobrohost’ - napustny objekt
2849 privodny kanal Gabcikovo - horna hladina
2850 odpadovy kanal Gabcikovo - dolna hladina
3124 pravostranny priesakovy kanal Cunovo - horna hladina
3125 pravostranny priesakovy kanal Cunovo - doln4 hladina
4045 ramenna sustava linia A
4046 ramenna sustava linia B1
4047 ramenna sustava linia B2
4048 ramenna sustava linia C
4049 ramenna sustava linia D
4050 ramenna sustava linia E
4051 ramenna sustava linia F1
4052 ramenna sustava linia F3
4053 ramenna sustava linia G
4054 ramenna sustava linia H1
4055 ramenna sustava linia H3
4056 ramenna sustava linia J
4057 ramenna sustava materialova jama B
Mad’arské strana
Cislo  [Tok Lokalita
profilu
000001 |Dunaj Rajka
000002 |Dunaj Dunaremete
000005 |Dunaj Komarom
000017 |MoSonsky Dunaj Mecsér
000018 |MoSonsky Dunaj Bacsa
003871 |MoSonsky Dunaj stavidlo VI - horna voda
003872 |MoSonsky Dunaj stavidlo VI - dolné voda
003873 |MoSonsky Dunaj stavidlo I - horna voda
003874 |MoSonsky Dunaj stavidlo I - dolna voda




Priloha k Zapisnici z 25. aprila 2007

Cislo |Tok Lokalita
profilu
003875 |priesakovy kanal stavidlo Il - horna voda
003876 |priesakovy kanal stavidlo Il - dolna voda
003939 |Dunaj Hat’ Dunakiliti - horna voda
003940 |priesakovy kanal stavidlo V - horna voda
003941 |priesakovy kandl stavidlo V - dolna voda
004516 |ramenna slustava Helena
110092 |chranena strana stavidlo VII - horna voda
110106 |Zatonsky Dunaj Gylmaolcsos Gt - horna voda
110144 | Z&tonsky Dunaj Gyumolcsos Ut - dolné voda
110161 |Dunaj Hat’ Dunakiliti - dolné voda
110113 |ramenna sUstava Z-1, horna voda
110127 |ramenna sustava Dobrorgaz 15
110115 |ramenna sUstava B-2, horna voda
110114 |ramenna sUstava B-2, dolna voda
110117 |ramenna sUstava B-3, horna voda
110116 |ramenna sUstava B-3, dolna voda
110170 |ramenna sUstava Z-6, horna voda
110171 |ramenna sUstava Z-6, dolna voda
110152 |ramenna sUstava Z-8, horna voda
110153 |ramenna sUstava Z-8, dolna voda
110119 |ramenna sUstava B-4, horna voda
110118 |ramenna sUstava B-4, dolna voda
110129 |ramenna sUstava B-5, horna voda
110128 |ramenna sUstava B-5, dolna voda
110162 |ramenna sUstava B-6, horna voda
110138 |ramenna sUstava B-7, horna voda
110198 |ramenna sUstava B-8, horna voda
110131 |ramenna sUstava B-9, horna voda
110133 |ramenna sUstava B-11, horna voda
110132 |ramenna sUstava B-11, dolna voda
110142 |ramenna sUstava Z-12, horna voda
110141 |ramenna sUstava Z-12, dolna voda
110155 |ramenna sUstava Z-10, horna voda
110157 |ramenna sustava uzaver Gatya,horna voda

b) Morfoldgia povrchovych vod

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

roky.
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c) Fyzikalno-chemickeé prvky

Slovenské strana

Cislo Tok Lokalita
profilu
109 | Dunaj Bratislava - Novy most, stred
4016 | Dunaj Dobrohost, rkm 1843, nad prehradzkou
4025 | Dunaj Dobrohost’, rkm 1839,6 - 'ava strana
3739 | Dunaj Sap, staré koryto, nad rkm 1812
112 | Dunaj Medved’ov - most, stred
1205 | Dungj Komarno - most, stred
307 | Dunaj - zdrZ Kalinkovo - kyneta
308 | Dunaj - zdrz Kalinkovo - I'ava strana
309 | Dunaj - zdrZ Samorin - prava strana
311 | Dunaj - zdrz Samorin - '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’ - I'ava strana
Mad’arské 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 Il
1112 | ramennd sUstava Helena
1114 | ramennd sUstava Szigetské rameno, km 42,2
1126 | ramennd sUstava Asvanske rameno, km 23,9

Rozsah sledovanych ukazovatelov, frekvencia mesacne:
teplota, pH, merna vodivost, O,

Na*, K*, Ca**, Mg*, NH,*, Mn, Fe (nefiltrované)

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

HCOs', CI', SO, NO3", NO,, PO,*, celkovy P, celkovy N
CHSKwn, BSKSs, nerozpustené latky (susené pri 105°C)
TOC, NEL-UV, rozpustené latky (susené pri 105°C)

index saprobity biosesténu , chlorofyl-a
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d) Hydrobiologicke prvky
fytoplanktdén: mad’arskéa strana 4-krat za rok v obdobi april-september

slovenska strana 12-krat v obdobi marec-oktéber,
so zahustenim v letnych mesiacoch

fytobentos: 2-krat za rok

bentické bezstavovce (makrozoobentos): 2-krat za rok

makrofyty: 2-krat za rok

ryby:

mad’arské 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) Kvalita sedimentov

mad’arské 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 ro¢ne, spravidla na jesen



f)  Kvantita podzemnych véd

Slovenské strana
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Studna ¢. | Lokalita
1912 Nova Straz
1913 Kameni¢na - Hadovce
1915 Zlatna na Ostrove
1916 | Stdrova-Stara lika
4002 Kamenic¢na - Piesky
1922 Bodza - Luky
1924 Zemianska Olca
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 Oko¢ - Aszod
1948 Velky Meder
1949 Medvedov
1950 Verké Kosihy
4004 Klizska Nema
1952 Travnik
1954 | Cicov
4429 | Cicov - Kec
1957 | Cilizska Radvai
1958 Sap
1959 | Néarad
1960 | Gabcikovo - Cierny Les
1961 Mad
4306 Trhové Myto
1964 Gabcikovo
1965 Gabc¢ikovo
1966 Vrakuin
1969 Dvorniky
1970 Jahodna
1971 Baka
1972 Kracany - Dobor
1973 Kostolné Kracany
1974 Vydrany
1976 Velké Blahovo - Luky
1977 | Bodiky
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Studna é.

Lokalita

4302

Lu¢ na Ostrove - Antdnia Dvor

1979 Michal na Ostrove - Kolonia
1980 Michal na Ostrove - Luky
4217 Blahova - Sever

1982 Blahova

1983 | Horny Bar- Sulany

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 - EliaSovce
2071 Podunajské Biskupice
4044 Gabc¢ikovo

872 Cunovo (len zmena ¢isla objektu z 2123)
2144 Bratislava - Petrzalka

2148 Petrzalka - Kopc¢ianska 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 - VI¢ie 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 Trstend 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 Kracovec - Sporna sihot’

3129 Vojka nad Dunajom - Dolné macacie

3132 Vojka nad Dunajom - VVrbiny

3136 Vojka nad Dunajom - Vrbiny

3139 | Surany - Dunajské sihote

3147 Bodiky - Mlynské

3154 Baka - Obecny ostrov

3163 Sap - Riec¢ina

2710 Bodiky - Kralovska luka

3172 Bodiky - Kralovska luka

2858 Vojka nad Dunajom - Dolne 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 é. Ozn. Lokalita
000062 1019 | Gyorladamér
000066 2659 Vamosszabadi

000072 2666

Gyérladamér

000119 2681

Hegyeshalom

000134 2647 Bezenye
000135 2648 Bezenye
000140 2640 Dunakiliti
000143 2600 Feketeerdo
000144 2611 Feketeerdo
000147 2615 Feketeerdo
000148 2617 Feketeerdo
000151 2609 Cikolasziget
000152 2610 Cikolasziget
000159 2605 Halaszi
000188 1009 Lébény
003470 1020 Bezenye

003473 1031

Hegyeshalom

003476 2698

Hegyeshalom

003509 2694

Gyérladamér

003587 1066 Halaszi
003592 1075 Tejfalusziget
003593 1080 | Bezenye

003621 2695

Gyor-Kisbacsa

003623 2697

Gyoér-Kisbacsa

003624 2693 Rajka
003625 2699 Rajka
003626 2700 Rajka
003627 2727 Rajka
003682 3080 Mosonmagyardvar
003815 3119 Gyérladamér
003817 3121 | Asvanyrar6
003818 3122 Halaszi
003878 4189 Dunakiliti
003882 4501 Kisbodak
003887 4502 | Asvanyraro
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 Lip6t
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 | Sérfenyoésziget
110661 9415 Halészi
110664 9418 Mosonmagyarévar
110675 9434 | Plski
110676 9435 Puski
110685 9456 | Asvanyrar6
110686 9457 | Asvanyrard
110687 9458 | Asvanyraro
110688 9459 | Asvanyrard
110689 9460 | Asvanyraro
110700 9478 Gyérzamoly
110702 9479 Gyérzamoly
110714 9493 Dunakiliti
110715 9494 Dunakiliti
110716 9495 Dunakiliti
110719 9498 Dunasziget
110720 9499 Dunasziget
110723 9502 Kisbodak
110724 9503 Kisbodak
110729 9508 Gyérzamoly
110749 9536 PusKi
110758 9546 Kimle
110771 9555 Mecsér
110772 9558 Mecsér
110784 9567 Gyérujfalu
110800 9972 Dunasziget
110802 9974 Dunasziget
110803 9975 Dunasziget
110806 9978 | Asvanyraro
110807 9979 | Asvanyrard
110808 9980 | Asvanyraro
110814 DkI-5 | Doborgaz
110815 DklI-6 | Dunakiliti
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Studna ¢. Ozn. Lokalita
110816 Dkl-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 | Puski
110682 94451 | Darnozseli
110684 94521 | Hédervar
110690 94641 | Asvanyrar6
110691 94651 | Dunaszeg
110693 94671 | Dunaszeg
110695 94691 | Dunaszentpél
110699 94761 | Vamosszabadi
110701 94771 | Vamosszabadi
110705 94821 | Nagybajcs
110709 94871 | Gyérujfalu
110712 94911 | Bacsa
110730 | 95091/B | Gyoérzamoly
110732 95111 | Kishajcs
110737 95181 | Vének
110748 95321 | Rajka
110751 95381 | Mosonmagyarovar
110753 95402 | Dunasziget
110755 95431 | Halaszi
110757 95451 | Mosonmagyarovar
110801 | 99731/B | Cikola
110804 | 99761/B | Asvanyraro
110805 | 99771/B | Asvanyrar6

10
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g) Kuvalita podzemnych vod

Slovenské strana

Studna é. Lokalita

102 Rusovce - vodny zdroj
2559 Cunovo - vodny zdroj
119 Kalinkovo - verkozdroj, S-10

105 Samorin - velkozdroj, S-2

467 Vojka - vodny zdroj, HV-1

485 Bodiky - vodny zdroj, HB-2

103 Gabcikovo - velkozdroj, HAS-5

907 Bratislava-PetrZalka, vel'’kozdroj Pecensky les, PL-4

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

888/1 Rusovce - pozorovaci vrt PZO-23/I

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

329/1 Samorin - pozorovaci vrt 7265/1

8717 Kalinkovo - pozorovaci vrt PZ-13/7

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

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

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

265/1 Kracovec - pozorovaci vrt 7366/1

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

Mad’arska strana

Studna é. Lokalita

110610 Rajka

110619 Dunakiliti

110622 Dunakiliti

110634 Rajka

110637 Rajka

110660 Dunasziget

110664 Mosonmagyaréovar

110674 Kisbodak

110676 Arak

110685 | Asvanyraro

110686 | Asvanyraro

110687 | Asvanyraro

110698 Gyérzamoly

110703 Gyérzamoly

110706 Vamosszabadi

110749 Puski

11
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Rozsah sledovanych ukazovatelov, frekvencia 2 krat za rok:
teplota vody, pH, merna vodivost, O,
Na', K*, Ca®*, Mg*", Mn, Fe, NH,", HCO3’, CI', SO,*, NO3', PO*, CHSKwn

raz rocne:

mad’arska strana;

slovenska strana:

vo vybranych studniach
tazké kovy (As, Ni, Zn, Pb, Hg, Cu, Cd, Cr)
organické mikropolutanty (pesticidy a tetrachldretylén)

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

h) Pddna vihkost’

Slovenska strana

Cislo | Monitorovacia Lokalita
objektu plocha

2703 MP-6 Dobrohost

2704 MP-9 Bodiky

2705 MP-10 Bodiky

2706 MP-14 Gab¢ikovo

2707 MP-18 KTracovec

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 Trstend 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 Krucovec

Mad’arska strana

Cislo ]
objektu Lokalita

9355 Dunakiliti 15E

9452 Hédervar 11B

12
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Cislo .
objektu Lokalita

9498 |Dunasziget 11D

9972  |Dunasziget 15D

9994  |Dunasziget 22B

9995 |Lipot 4A

9996 |Lipot 27C

9997 | Asvanyraré 6G

9998 | Asvanyrard 6D

2605 |Hal&szi

2630 | Puski

2653 |Rajka

7920 | Asvanyraro

9443  |Lipot
Frekvencia merani:
zimné mesiace (januar, februar, november, december): raz mesacne
vegetacné obdobie (marec-oktdber): raz za dva tyzdne
1) 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 dohodnut do konca roka
2007.

j)  Ostatné biologické skimania

Vybrané skupiny zooplanktonu (Cladocera a Copepoda), bentickych bezstavovcov -
makrozoobentosu (Mollusca, Odonata, Ephemeroptera a Trichoptera)
a suchozemskych rastlin a suchozemskych slimakov budi( uskuto¢niované v rozsahu
doterajSieho monitoringu. Je potrebné d’alSie zosulad’ovanie miest, skupin a metodiky
pozorovania.

13



Jegyzokonyv
a monitoringgal megbizottak
2007. aprilis 25.-én, Gyérben megtartott targyalasarol

Jelenlevék:  jelenleti iv szerint
Helyszin: EDUKOVIZIG hivatalos helyisége

Datum:

2007. aprilis 25.

A téargyalast a magyar fél részérél a monitoringgal megbizott képvisel, Jandk Emil, az
EDUKOVIZIG igazgatdja; szlovak oldalrol monitoringgal megbizott képviselé, Dominik
Kocinger, a Szlovdk Koztarsasdg Bods-Nagymaros vizieromi rendszer Kiépitésének és
uzemelésének kormanymeghatalmazottja vezette.

Programpontok:

1.

3.

A magyar fél javaslatinak megtéargyaldsa a monitoringgal megbizott képvisel6k
tevékenységersl szold Alapszabaly valtoztatasara az  1995. évi kormanykozi
megallapodas értelmében.

A magyar fél valtoztatasokra vonatkozd javaslatanak részletes megtargyalasa, a
monitorozas helyeit illetéen, a figyelt mutatok korere és a méresi gyakorisagra,
amelyek az alapszabaly mellékletében vannak feltiintetve.

Egyéb.

Az 1. ponthoz

A targyalason a monitoringgal megbizottak a kdvetkezékben allapodtak meg:

a)

b)

d)

Az alapszabaly preambuluma a kdvetkezé mondattal egészil ki:

A kornyezeti monitoring rendszer (zemeltetésében alkalmazva lesznek az EU
irdnyelvei, beleértve a Eurdpai Parlament és a Tanacs, 2000. oktéber 23.-an elfogadott
2000/60/EK irdnyelvét a vizvédelmi politika terén a kozosségi fellépes kereteinek
meghatarozasarol (Vizkeretiranyelv), és az Aarhusi egyezmény a koérnyezeti igyekben
az informécidhoz valé hozzaférésrél, a nyilvanossagnak a dontéshozatalban torténd
részvetelérol és az igazsagszolgaltatashoz valo jog biztositasarol.

Az 1. cikk 1. pontja a kdvetkez6 mondattal egészil ki:
Az Uzemeltetett kdrnyezeti monitoring 6sszhangban van a Vizkeretirdnyelv szerinti
operativ monitoringgal.

A 2. cikk 4. pontjanak az els6 mondata a kdvetkezékeéppen valtozik:
Az adatok cseréjere monitoringgal megbizott képviselék Utjan valdsul meg, irdsos és
digitalis forméaban.

A 3. cikk 1. pontja a kdvetkezéképpen véltozik:

A Kicserélt adatok kozos ertékelése egy naptéri évre vonatkozik. A felszini vizhozam
és vizszintek esetében az ertékelés hidroldgiai évre vonatkozik. A kdzos éves jelentés
hat hénappal a naptéari év vége utan kerl elkészitésre.




e)

9)

A 3. cikk 2. pontjanak masodik mondata a kovetkezoképpen valtozik:

A nemzeti éves jelenteseket a felek a naptari év vége utan negy hdnappal kicserélik és
a monitoringgal megbizott képviselék tandcskozast hivnak 6ssze az el6terjesztett
adatok kozos kiértékelésére.

A 3. cikk Kiegészul egy 3. ponttal:

A nemzeti éves jelentések jOvahagyadsa és cseréje utan a weboldalakon ezeket
nyilvanossagra hozzak. A szlovak weboldal cime www.gabcikovo.gov.sk, a magyar
weboldal cime www.kvvm.hu.

A 4. cikk 4. pontjanak masodik mondata a kdvetkezékeéppen valtozik:
A targyalasok jegyzokonyve szlovak es magyar nyelven ker(l elkészitesre.

A 2. ponthoz

A monitoringgal megbizott képviselék a targyalason a kdvetkezo valtoztatasokban allapodtak
meg a monitorozasi helyek, a figyelt mutatok korét és a mérési frekvenciak vonatkozoéan.

a)

b)

d)

Felszini viz hidroldgia

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

Felszini viz morfologia

Ve

fontos, és az 0j értékelési rendszerhez szikséges. A maddszer kidolgozasa 2007. év
utan kertl megallapitasra, a merési gyakorisaga haromévente lesz. A monitoring
képvisel6i megallapodtak abban, hogy az elsé mérést legkésébb 2009-ben elvégzik.
A morfoldgiai valtozasok megfigyelesét koordinalni kell a Szlovak-Magyar Hatarvizi
Bizottsag kereteiben torténé tevékenységekkel.

Fiziko-kémiai elemek

A felszini vizek minésege eseteben a monitoring képviseléi megallapodtak, hogy
a felszini vizek minéségének figyelése ugyanazokon a helyeken (szelvényekben)
torténik mint eddig, 12-szer évente, vagyis havonta egyszer. A vizsgalt paraméterek
listajabdl a baktériumok és azooplankton lett kihagyva. Az algak, illetve
a makrozoobenton atkerllt a hidrobioldgiai elemek kdzé. A monitoring képviseloi
megallapodtak abban, hogy az 1995 évi megallapodas szerinti monitoring és a
hatarvizi monitoring program 6sszehangolasa érdekében a Szlovak-Magyar Hatarvizi
Bizottsaghoz fordulnak.

Hidrobiologiai elemek

A monitoring képvisel6i a kovetkezékben allapodtak meg:

- fitoplankton: magyar fél 4-szer, az aprilis-szeptember idészakban
szlovak fél 12-szer, marcius-oktdber iddszakban, a nyari
honapokban siiriitbben

- 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
6sszhangban torténik meg.



e)

9)

h)

)

Uledék mindsége

Az Uledékek mindségének elemzését a magyar fél részérél 7 monitorozasi helyen
fogjak megvaldsitani (2-szer az Oreg-Duna meder, 3-szor &grendszer, 1-szer
jobboldali szivargé csatorna, 1-szer Mosoni-Duna). Szlovak oldalon az uledékek
minéségének elemzését 6 monitorozasi helyen fogjak megvaldsitani (2-szer az Oreg-
Duna meder, 4-szer taroz0). Az elemzések soran az szervetlen mikroszennyezék
tartalom kerll bemérésre (Cu, Cr, Zn, Pb, Cd, Ni, Hg, As), tdpanyag tartalom (6sszes
foszfor, 6sszes nitrogén) és a szerves mikroszennyezok PAH tartalmat (6sszege, ill. 10
kiemelt 0sszetevd). A mintavétel gyakorisdga évente egyszeri, alacsony vizallasoknal,
rendszerint ¢sszel.

Felszin alatti viz mennyisége

A felszin alatti vizek vizszintjeinek megfigyelésében a mérések gyakorisagaban
semmilyen véltoztatast nem javasoltak. A magyar oldalon az optimalizalas keretében
mérsékelten csokkent a megfigyelt kutak szama 126-ra. Szlovak fél részérdl a kutak
szamaban nem varhat0 valtozas. A kutak pontos jegyzéke a jegyzokonyv mellékletét
képezi.

Felszin alatti viz minésége

A felszin alatti vizek minéségének megfigyelése ugyanazokon a kutakon torténik,
mint eddig. A megfigyelt mutatok kozul anitrit, a TOC és aszilikdtok voltak
kihagyva. A kivalasztott helyszineken a magyaroldalon (a 9379, 9413, 9536, 9456 és
9480 szamu megfigyelési kutakon) javasoltdk a nehézfémek (As, Ni, Zn, Pb, Hg, Cu,
Cd, Cr) es szerves mikroszennyezok (peszticidek és tetraklor-etilén) figyelését is
évente  egyszer. Aszlovdk oldalon anehézfémek és kiemelt szerves
mikroszennyezoket (tetraklor-etilén kivételével) majdnem az 6sszes katon mérik.

Talajnedvesség

A talajnedvesség mérése valtozasok nélkil fog térténni, az eddigi mddszertan alapjan.
A mérés gyakorisagat a kovetkezé sémahoz szikséges igazitani: a téli honapokban
havonta egyszer (januar, februar, november, december) a vegetécids id6szakban
megkdzelitleg két hetente egyszer (marcius-oktdber), ez kb. 20-21 merés.

Erdd

A monitoring képviseléi megegyeztek abban, hogy az erdok egészségi allapot
értékelesenek fontos része a légi felvételek alapjan készilt tertleti értékelés. Sziikség
van k6z0s maddszertanban és értékelési modszerben val6 megallapodasra a szlovak fél
tapasztalatai alapjan. A kozos légi  felvételezesnek a2008-as evben kell
megvaldsulnia.

Tekintettel az egyéb monitorozasi mutatokra a kdvetkezé monitoringgal kapcsolatban,
a két fél szakertoinek 2007. év végeéig kell megallapodniuk. A szlovak fél tajekoztatta
a magyar felet, hogy az alap dendrometrikus jellemzék megfigyelését, az alatdmasztd
adatokkal (a felszin alatti vizszintek és atalajnedvesseg) egydtt, tovabbra is
nélkilozhetetlennek tartja.

Eqyéb bioldgiai vizsgéalatok

A biologiai  monitoring  keretében a makrozoobenton monitoringja  atkertlt
a hidrobioldgiai elemek koze. Az értékelés a Viz Keretiranyelv modszertan alapjan
torténik. A halak monitoringja is atkerllt ahidrobioldgiai elemek kozé,
haromévenkeént egyszeri gyakorisaggal. Az ertékelés a Viz Keretiranyelv modszertan
alapjan  torténik. Az eddigi zooplankton (Cladocera, Copepoda), bentikus
gerinctelenek — makrozoobenton (Mollusca, Odonata, Ephemeroptera és Trichoptera)
Kiemelt csoportjai, és aszarazfoldi novények és szarazfoldi csigdk monitoringja




tovdbbra is az eddigi mértékben torténik. Ebben a vizsgélati teriiletben tovabbi
egyeztetés sziikkséges a helyek, csoportok €s megfigyelési modszertanok vonatkozoan.

Ajelen jegyzOkonyv mellékletében a tdblazatokban feltiintetett véltoztatasokat akét fél
szakért6i a 2007 év végéig beillesztik a szabalyzat 6sszetett mellékletébe.

A 3. ponthoz:

a) A szlovék 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 meghibasodés, vagy telefonos igény esetén kiildjék e-mailen
vagy faxon. A szlovék fél az interneten lev$ adatok archivalasat 40 napra javasolja. A
magyar fél ramutatott az lizemelési adatok szolgaltatdsanak probléméja és a HVB
keretében levé megallapoddsok osszefliggéseire. Megigérte, hogy a szlovak fél
igényével kapcsolatosan késébb nyilatkozik.

b) A szlovak fél megismételte korabbi kérelmét az 1992. év elotti adatok cseréjének
bdvitésére, ott ahol az ilyen adatok elérhetdk. A magyar fél az ilyen bovitéssel elvileg
egyetért, azonban az idGszakra, amelyre ez a csere vonatkozna, kés6bb nyilatkozik.

Gyor, 2007.04.25.
f / .,
I <«-:‘""
, PR
Jandk Emil Dominik Kocinger
monitoringgal negbizott képviseld monitoringgal megbizott képviseld
a magyar fél részérol a szlovak fél részérol
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a) Felszini viz hidrologia
Szlovéak oldal
Szelvény |Vizfolyas Helyszin
szdma
1250 Duna Bratislava - Devin
2848  |Duna tarozo - Cunovo
2552  |Duna Cunovo — éreg meder
2545 Duna Hamuliakovo
2558 Duna Dobrohost’
1251 Duna Gab¢ikovo
1252 Duna Medved’ov
1600 Duna Komarno
1653 Kis Duna Bratislava - Malé Palenisko
2851  |Mosoni Duna Cunovo
3126 Doborgazi csatorna Dobrohost’ - vizp6tlo mitargy
2849 felvizi csatorna Gabcikovo - felviz
2850 alvizi csatorna Gabc¢ikovo - alviz
3124 jobboldali szivargo csatorna Cunovo - felviz
3125 jobboldali szivargo csatorna Cunovo - alviz
4045 mellékagrendszer A kiiszébvonal
4046 mellékéagrendszer B1 kiisz6bvonal
4047 mellékagrendszer B2 kiisz6bvonal
4048 mellékagrendszer C kiiszébvonal
4049 mellékagrendszer D kiszobvonal
4050 mellékagrendszer E kiszobvonal
4051 mellékagrendszer F1 kuszobvonal
4052 mellékagrendszer F3 kiiszébvonal
4053 mellékagrendszer G kuszobvonal
4054 mellékagrendszer H1 kiszoébvonal
4055 mellékagrendszer H3 kiisz6bvonal
4056 mellékagrendszer J kiisz6bvonal
4057 mellékagrendszer B kavics godor
Magyar oldal
Szelvény |Vizfolyas Helyszin
szdma
000001 |Duna Rajka
000002 |Duna Dunaremete
000005 |Duna Komarom
000017 |Mosoni Duna Mecsér
000018 |Mosoni Duna Bacsa
003871 |Mosoni Duna V1. zsilip - felviz
003872 |Mosoni Duna VI. zsilip - alviz
003873 |Mosoni Duna . zsilip - felviz
003874 |Mosoni Duna . zsilip - alviz
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Szelvény |Vizfolyas Helyszin
szama
003875 |szivargo csatona 1. zsilip - felviz
003876 |szivargo csatorna 1. zsilip - alviz
003939 |Duna Dunakiliti duzzaszto - felviz
003940 |szivargo csatona V. zsilip - felviz
003941 |szivargo csatorna V. zsilip - alviz
004516 |mellékagrendszer Helena
110092 |mentett oldal VII. zsilip - felviz
110106 |Zatonyi Duna Gyumolcsos at - felviz
110144 | Z&tonyi Duna Gyumolcsos 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, felviz
110141 |mellékagrendszer Z-12, alviz
110155 |mellékagrendszer Z-10, felviz
110157 |mellékagrendszer Gatyai zéaras, felviz

b) Felszini viz morfoldgia

A modszer kidolgozasa 2007. év utan kertll megallapitasra, a mérési gyakorisaga
harom évente lesz.
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c) Fiziko-kémiai elemek

Szlovak oldal
Szelvény| Vizfolyéas Helszin
szama
109 Duna Bratislava - Novy most, kdzepe
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, kdzepe
307 | Duna - tarozo Kalinkovo — hajézasi vonal
308 | Duna - troz6 Kalinkovo - bal oldal
309 | Duna - tarozo Samorin - jobb oldal
311 | Duna - tarozo6 Samorin - bal oldal
3530 | Duna - alviz csatorna Sap - bal oldal
3529 | Mosoni Duna Cunovo - kdzepe
3531 | jobboldali szivargo csatona | Cunovo
317 | baloldali szivargo csatorna | Hamuliakovo
3376 | Doborgazi csatorna Dobrohost’ - bal oldal
Magyar oldal
Szelvény| Vizfolyéas Helyszin
szama
0001 | Duna Rajka, rkm 1848
0043 | Duna fenékkiiszob felett, rkm 1843
0043 | Duna fenékkiiszob alatt, rkm 1843
0002 | Duna Dunaremete
2306 | Duna Medve
1141 | Mosoni Duna Vének
0082 | szivargo csatona . zsilip
0084 | szivargo csatorna 1. zsilip
1112 | mellékégrendszer Helena
1114 | mellékégrendszer Szigeti &g, km 42,2
1126 | mellékagrendszer Asvanyi ag, km 23,9

Figyelt paraméterek terjedelme, gyakorisag havonta:
vizhémérséklet, pH, vezetoképesség, O,

Na*, K*, Ca**, Mg*, NH,*, Mn, Fe (filtraci6 nélkul)

Hg, Zn, As, Cu, Cr, Cd, Ni, Pb (minden filtracié utan)
HCOj3, CI', SO,%, NOs, NO,', PO,*, 6sszes P, dsszes N
KOlwn,, BOIs, lebegé anyag (105°C-nél széritott)

TOC, NEL-UV, 0sszes oldott anyag (105°C-nal szaritott)
bioszeszton szaprobitasa , klorofil-a
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d) Hidrobiologiai elemek
fitoplankton: magyar oldal évente 4-szer, aprilis-szeptember iddszakba
szlovak oldal 12-szer, marcius-oktober iddszakba,
nyari honapokban stirtibben

fitobentosz: évente 2-szer

bentikusé gerinctelenek (makrozoobenton): évente 2-szer

makrofitak: évente 2-szer

halak:

magyar oldal 5 monitorozasi helyszin (2x a Duna 6reg medre, 2x mellékagrendszer,
1x Mosoni Duna))

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

Gyakorisag: harom évente egyszer

e) Uledék minésége

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

szervetlen mikroszennyezé: Cu, Cr, Zn, Pb, Cd, Ni, Hg, As
tapanyag tartalom: Osszes foszfor, 6sszes nitrogén
szerves mikroszennyezo: PAH (6sszege, illetve. 10 kiemelt 6ssztevo)

Gyakorisag: évente 1-szer, rendszerint ésszel



f)  Felszin alatti viz mennyisége
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Szlovak oldal

Kuatszam | Helyszin
1912 Nova Straz
1913 Kameni¢na - Hadovce
1915 Zlatna na Ostrove
1916 | Stdrova-Stara lika
4002 Kamenic¢na - Piesky
1922 Bodza - Luky
1924 Zemianska Olca
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 Oko¢ - Aszod
1948 Velky Meder
1949 Medvedov
1950 Verké Kosihy
4004 Klizska Nema
1952 Travnik
1954 | Cicov
4429 | Cicov - Kec
1957 | Cilizska Radvai
1958 Sap
1959 | Néarad
1960 | Gabcikovo - Cierny Les
1961 Mad
4306 Trhové Myto
1964 Gabcikovo
1965 Gabc¢ikovo
1966 Vrakuin
1969 Dvorniky
1970 Jahodna
1971 Baka
1972 Kracany - Dobor
1973 Kostolné Kracany
1974 Vydrany
1976 Velké Blahovo - Luky
1977 | Bodiky
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Kutszam

Helyszin

4302

Lu¢ na Ostrove - Antdnia Dvor

1979 Michal na Ostrove - Kolonia
1980 Michal na Ostrove - Luky
4217 Blahova - Sever

1982 Blahova

1983 | Horny Bar- Sulany

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 - EliaSovce
2071 Podunajské Biskupice
4044 Gabc¢ikovo

872 Cunovo (csak kutszam valtozas, 2123 helyett)
2144 Bratislava - Petrzalka

2148 Petrzalka - Kopc¢ianska 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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Kuatszdm | Helyszin

2205 Bratislava - VI¢ie 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 kitszam valtozas, 2269 helyett)

2271 Dobrohost’ - Dunajské kriviny

2272 Dobrohost’

2274 Kyselica

2279 Vojka

2293 Holice - Stara Gala

2318 Trstend 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 Kracovec - Sporna sihot’

3129 Vojka nad Dunajom - Dolné macacie

3132 Vojka nad Dunajom - VVrbiny

3136 Vojka nad Dunajom - Vrbiny

3139 | Surany - Dunajské sihote

3147 Bodiky - Mlynské

3154 Baka - Obecny ostrov

3163 Sap - Riec¢ina

2710 Bodiky - Kralovska luka

3172 Bodiky - Kralovska luka

2858 Vojka nad Dunajom - Dolne 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
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Magyar oldal

Torzsszam| Katszam | Helyszin
000062 1019 | Gyorladamér
000066 2659 | Vamosszabadi
000072 2666 | Gyorladamér
000119 2681 Hegyeshalom
000134 2647 Bezenye
000135 2648 Bezenye
000140 2640 Dunakiliti
000143 2600 Feketeerdd
000144 2611 Feketeerdd
000147 2615 Feketeerdo
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 Gyérladamér
003587 1066 Halaszi
003592 1075 Tejfalusziget
003593 1080 Bezenye
003621 2695 Gyor-Kisbacsa
003623 2697 Gyoér-Kisbacsa
003624 2693 Rajka
003625 2699 Rajka
003626 2700 Rajka
003627 2727 Rajka
003682 3080 Mosonmagyardvar
003815 3119 Gyérladamér
003817 3121 | Asvanyrar6
003818 3122 Halaszi
003878 4189 Dunakiliti
003882 4501 Kisbodak
003887 4502 | Asvanyraro
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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ToOrzsszam| Kutszam | Helyszin
004328 2633 Dunaremete
110328 2621 | Asvanyrard
110502 8440 Lip6t
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 | Sérfenyoésziget
110661 9415 Halaszi
110664 9418 Mosonmagyarévar
110675 9434 | Piski
110676 9435 Puski
110685 9456 | Asvanyrar6
110686 9457 | Asvanyrard
110687 9458 | Asvanyraro
110688 9459 | Asvanyrard
110689 9460 | Asvanyraro
110700 9478 Gyérzamoly
110702 9479 Gyérzamoly
110714 9493 Dunakiliti
110715 9494 Dunakiliti
110716 9495 Dunakiliti
110719 9498 Dunasziget
110720 9499 Dunasziget
110723 9502 Kisbodak
110724 9503 Kisbodak
110729 9508 Gyérzamoly
110749 9536 Puski
110758 9546 Kimle
110771 9555 Mecsér
110772 9558 Mecsér
110784 9567 Gyérujfalu
110800 9972 Dunasziget
110802 9974 Dunasziget
110803 9975 Dunasziget
110806 9978 | Asvanyraro
110807 9979 | Asvanyrard
110808 9980 | Asvanyraro
110814 DkI-5 | Doborgaz
110815 DkI-6 | Dunakiliti
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Torzsszam| Katszam | Helyszin
110816 Dkl-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 | Puski
110682 94451 | Darnozseli
110684 94521 | Hédervar
110690 94641 | Asvanyrar6
110691 94651 | Dunaszeg
110693 94671 | Dunaszeg
110695 94691 | Dunaszentpél
110699 94761 | Vamosszabadi
110701 94771 | Vamosszabadi
110705 94821 | Nagybajcs
110709 94871 | Gyérujfalu
110712 94911 | Bacsa
110730 | 95091/B | Gyoérzamoly
110732 95111 | Kishajcs
110737 95181 | Vének
110748 95321 | Rajka
110751 95381 | Mosonmagyarovar
110753 95402 | Dunasziget
110755 95431 | Halaszi
110757 95451 | Mosonmagyarovar
110801 | 99731/B | Cikola
110804 | 99761/B | Asvanyraro
110805 | 99771/B | Asvanyrar6

10
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g) Felszin alatti viz minésege

Szlovak oldal
Kuatszam | Helyszin
102 Rusovce — ivoviz bazis
2559 Cunovo - ivoviz bazis
119 Kalinkovo - ivoviz bazis, S-10
105 Samorin - ivoviz bazis, S-2
467 Vojka - ivoviz bazis, HV-1
485 Bodiky - ivéviz bazis, HB-2
103 Gabcikovo - ivoviz bazis, HAS-5
907 Bratislava-PetrZalka, ivoviz bazis Pecensky les, PL-4
899/1 Rusovce - figyel6 kat PZO-26/1
888/1 Rusovce - figyel6é kat PZO-23/1
872/1 Cunovo - figyels kat PZO-19/1
329/1 Samorin - figyel6 kuat 7265/I
8717 Kalinkovo - figyel6 kat PZ-13/7
170/2 Dobrohost’ - figyel6 kat PV-3/2
234/1 Rohovce - figyel6 kut HGP/A-18/1
262/1 Sap - figyel6 kat HGZ-26/1
265/1 Kruacovec - figyel6 kat 7366/1
3/3 Kalinkovo - figyel6 kat PZ-1/3
Magyar oldal
Kuatszdm | Helyszin
110610 Rajka
110619 Dunakiliti
110622 Dunakiliti
110634 Rajka
110637 Rajka
110660 Dunasziget
110664 Mosonmagyaréovar
110674 Kisbodak
110676 Arak
110685 | Asvanyraro
110686 | Asvanyraro
110687 | Asvanyraro
110698 Gyérzamoly
110703 Gyérzamoly
110706 VVamosszabadi
110749 PuskKi
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A 2007. aprilis 25-i jegyzékonyv melléklete

Figyelt paraméterek terjedelme, gyakorisag évente 2-szer:
vizhémérséklet, pH, vezetoképesseg, O,
Na', K*, Ca®*, Mg*", Mn, Fe, NH,", HCO3’, CI', SO,%, NO3’, PO*, KOlwn

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

szlovak oldal: kivalasztott kutakban

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

h) Talajnedvesség

Szlovéak oldal
Azonositod I\/Ionllt'ormg Helyszin
terulet
2703 MP-6 Dobrohost
2704 MP-9 Bodiky
2705 MP-10 Bodiky
2706 MP-14 Gab¢ikovo
2707 MP-18 KTracovec
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 Trstend 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 Krucovec
Magyar oldal

Azonositd | Helyszin
9355 | Dunakiliti 15E
9452  |Hédervéar 11B
9498 |Dunasziget 11D

12



A 2007. aprilis 25-i jegyzékonyv melléklete

Azonosito | Helyszin
9972  |Dunasziget 15D
9994  |Dunasziget 22B
9995 |Lipot 4A
9996 |Lipot 27C
9997 | Asvanyraré 6G
9998 | Asvanyrard 6D

2605 |Hal&szi
2630 PuskKi

2653 |Rajka

7920 | Asvanyraro
9443 |Lipot

Meéresi gyakorisag:
téli honapok (januar, februar, november, december): havonta

tenyeszeti idészak (marcius-oktober): kéthetente
) Erdé

Erdék egészséqi allapot tertleti értékelése a léqgi felvételek alapjan.
Gyakoisag: hdrom évente egyszer
Koz0s felvételezés 2008-ban.

Eqyébb monitorozasi mutatdok és monitorozasi tertletek 2007 év  végéig
meqgallapodasra jutnak.

J)  Egyéb bioldgiai vizsgalatok

Zooplankton (Cladocera, Copepoda), bentikus gerinctelenek — makrozoobenton
(Mollusca, Odonata, Ephemeroptera és Trichoptera) kiemelt csoportjai, és
a szarazfoldi novenyek és szérazfoldi csigdk monitoringja tovabbra is az eddigi
monitorozas mértékben torténik. Tovabbi egyeztetés sziikséges a helyek, csoportok és
megfigyelési mddszertanok vonatkozoan.
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Zapisnica

z prerokovania a podpisania Spolo¢nej vyrocnej spravy za rok 2012
zo spolocného slovensko-mad’arského monitorovania,
stanovené¢ho medzivladnou Dohodou z 19. aprila 1995

Pritomni:

- za mad’arskd stranu:

Dr. Zoltan Illés, PhD.
Dr. Istvan Teplan
Maria M. Galambos
Péter Kovacs,

Dorottya lllés
Krisztina Koczka

Pal Benyo,

za slovensku stranu:

Ing. Ladislav Lazér,

Ing. Peter Panenka

Statny tajomnik Ministerstva rozvoja vidieka pre otdzky
zivotného prostredia, zastupca pre monitorovanie

hlavny radca, Sekretariat Statneho tajomnika pre otazky
Zivotného prostredia, Ministerstvo rozvoja vidieka

hlavny radca pre verejnu spravu, Ministerstvo rozvoja vidieka,
Odbor medzinarodnych vztahov

riaditel’ odboru, Ministerstvo vnutra, Odbor vodného
hospodarstva

- expert, Ministerstvo vnutra, Odbor vodného hospodarstva

pozorovatel’, Ministerstvo rozvoja vidieka, Odbor ochrany
prirody
tlImo¢nik

splnomocnenec vlady pre vystavbu a prevadzku Sustavy
vodnych diel Gab¢ikovo - Nagymaros, zastupca pre
monitorovanie

expert, veduci Odboru stratégie, Vodohospodarska vystavba §.p.

Dr. Zoltan Hlavaty, PhD., expert, Konzulta¢na skupina Podzemna voda

Ing. Daniela Horanska

veduca sekretariatu

1. Zastupcovia oboch stran | pre monitorovanie, Ing. Ladislav Lazar aDr. Zoltan Illés
vyhodnotili plnenie odporu¢ani uvedenych v sprave za rok 2011.

2. Zastupcovia oboch stran prerokovali a prijali Spoloénu vyroéna spravu za rok 2012.

3. Strany sa dohodli, Ze Narodné ro¢né spravy z monitorovania za rok 2013 vypracuji do

15. maja 2014.



-t

Strany potvrdili  zadmer uskuto¢nit’ dlhodobé hodnotenie vysledkov doterajsieho
monitorovania s cielom optimalizacie sledovanych ukazovatefov a frekvencie ich
monitorovania. Splnomocnenci sa dohodli, Ze o d’alSom postupe prac rozhodni po 15. maji
2014, pri prilezitosti vymeny Narodnych roénych sprav za rok 2013. Dalej sa dohodli aj na
tom, ze posidia moZnost' aspdsob prepojenia tejto prace s bliziacim sa 20. vyro¢im
medzivladnej zmluvy o spolo¢nom monitorovani (2015). Odbornici stran na zéklade toho
upravia harmonogram prac a predpokladany rozpodet a predloZia ich na schvalenie.

Budape$t, 23. januara 2014.

Dr. Zoltan Illés, PhD. Ing. Ladislav Lazar
za mad’arsku stranu za slovensk stranu



az 1995.

Jegyzokonyv

aprilis 19-i kormanykozi megallapodasban

meghatarozott kozos magyar- szlovak monitoring
2011-évi Kozos Eves Jelentésének megtargyalasarol és aldirasarél

Résztvevok:

A magyar fél részérdl:
Dr. 1llés Zoltan, PhD.

Dr. Teplan Istvan
M. Galambos Miria
Kovacs Péter

I1lés Dorottya
Koczka Krisztina

Benyd Pal,

A szlovak fél részérél:

Ing. Lazar Ladislav

Ing. Panenka Peter
Dr. Hlavaty Zoltan, PhD.
Ing. Horanska Daniela

kornyezetiigyért felelés allamtitkar, Vidékfejlesztési Minisztérium,
monitorozéssal megbizott képviseld,

fotanacsado, Kornyezetiigyért felelds Allamtitkar Titkarsaga,
Videékfejlesztési Minisztérium

kozigazgatasi fotanacsadd, Vidékfejlesztési Minisztérium,
Nemzetkozi Kapcsolatok Fdosztalya

f8osztalyvezetd, Beliigyminisztérium, Vizgyjt6-gazdalkodasi
Fdosztaly

szakértd, Belligyminsiztérium, Vizgyiijt6-gazdalkodasi Féosztaly
megfigyeld, Vidékfejlesztési Minisztérium, Természetmegdrzési
Foosztaly

tolmdcs

a Bés-Nagymarosi Vizlépcsorendszer épitésével és miikddtetésével
megbizott kormanymeghatalmazott, monitorozassal megbizott
képviseld

szakérto, Stratégiai osztaly vezetdje, Vodohospodarska vystavba §.p.
szakért6, Ground Water Consulting

titkarsagvezetd

1. A két Fél monitoing felel6se, Ing. Lazar Ladislav és Dr. Illés Zoltan kiértékelte a 2011-évi
Jelentésben szerepld javaslatok teljesitését.

2. A két Fél képviseltje megtargyalta és elfogadta az 2012-évi Kozos Eves Jelentést.

3. A Felek megegyeztek abban, hogy a2013-évi megfigyelésekrdl szolé Eves Nemzeti
Jelentéseket 2014. majus 15-ig készitik el.



4. A Felek megerdsitették azt a szdndékukat, hogy elvégzik az eddigi monitorozas
eredményeinek hosszti tavh értékelését azzal a céllal, hogy optimalizaljak a megfigyelt
paramétereket és azok monitorozasi gyakorisigat. A Meghatalmazottak megallapodtak
abban, hogy a munka tovabb elérehaladdsardl a 2013. évi nemzeti jelentések cseréjének
alkalmaval, 2014. majus 15. utdn dontenek. Megéllapodtak tovabbd abban is, hogy
mérlegelik ennek a munkanak &sszekapcsolasi lehetdségét €s modjat a k6zds monitoringrol
sz016 korméanykozi megallapodéas kozelgé 20. évforduldjaval (2015). A Felek szakértoi
ennek alapjan moddositjdk a munkatervet valamint a becsiilt koltségvetést és benyUjtjdk
jovahagyasra.

Budapest, 2014. januar 23.

Dr. Illés Zoltan, PhD. In®: r Ladislav
a magyar fél részérdl a szlovak fél részérol
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Zapisnica z rokovania odbornikov
na monitorovanie povrchovych a podzemnych vod
uskuto¢niovaného podl’a medzivladnej Dohody z 19. aprila 1995

Datum: 24. marec 2014, 4. april 2014 a 15. april 2014

Miesto: Severo-zadunajské vodohospodarske riaditel'stvo (EDUVIZIG),
Arpad utca 28-32, Gy6r
Slovensky hydrometeorologicky tstav (SHMU),
Jeséniova 17, Bratislava

Mad’arska strana:  Jozsef Katona, EDUVIZIG ’
Gabriella Simon Mohacsné, EDUVIZIG

Slovenska strana:  Zoltan Hlavaty, Konz. sk. PODZEMNA VODA
Ondrej Tausberik, SHMU

Predmet rokovania: 1. Zosuladenie metodiky vycisl'ovania a zaokrihl'ovania prietokov
2. Hodnotenie podzemnych vod za rok 2013
3. R6zne

V zmysle bodu 2 kapitoly 8.2 Odporucania Spolo¢nej vyroénej spravy z monitorovania
zivotného prostredia v roku 2012 sa na zaklade ndvrhu mad’arskej strany 24.3.2014 v Gyori.
442014 v Bratislave a 15. aprila 2014 opdt v Gy6ri uskuto¢nili rokovania v stuvislosti
s hodnotenim kvantity povrchovych vad.

K bodu 1.

KedZe zaokrihl'ovanie prietokov vy¢islovanych slovenskou (4 ¢islice) a mad'arskou stranou
(3 cislice) je dané softvérom pouzivanym na spracovanie tdajov, odbornici oboch stran sa
dohodli nasledovne:
- doteraj$ia metodika vycisl'ovania a zaokrihl'ovania prietokov na oboch stranach
zostava nezmenena;
- poskytovanie udajov v ramci spolo¢ného monitorovania podl'a medzivladnej Dohody
z roku 1995 zostava nezmeneng;
- v Narodnych spravach av Spolo¢nej sprave pri vypolte mesaénych aro¢nych
priemerov sa bude pod 1000 zaokrihl'ovat na 3 ¢islice. nad na 4 &islice (t.j. 10420;
6785; 520; 25.3; 2.45; 0,234).

Odbornici sa d’alej dohodli, ze:

- vypocet mesa¢nych aro¢nych priemerov bude vychadzat z priemernych dennych
adajov:

- mesaéné arocné minima amaxima budu vychadzat zo skuto¢ne stanovenych
minimalnych a maximélnych vodnych stavov alebo prietokov (nie z priemernych
dennych hodnoét). Pokial’ by uvedené podklady neboli k dispozicii a minima alebo
maxima budu vychadzat z priemernych dennych hodndt, tato skuto¢nost sa
vyslovne uvedie v texte.



- pri s¢itavani prietokov zdvoch stanic (napr. MoSonsky Dunaj a pravostranny
priesakovy kandl, resp. staré¢ koryto Dunaja a pravostranna ramenna sustava) sa
zaokruhlenie podl'a vyssie uvedenej zasady uskutoéni az po s¢itani udajov;

- pri hodnoteni plnenia prietokov v zmysle medzivladnej Dohody z roku 1995 zatial’
ostava v platnosti hodnota 7 % prijatel'nej odchylk, avsak pre objektivne hodnotenie
prepuStanych dennych prietokov odbornici zostavia tabul'’ku dennych odchyliek.

K bodu 2.

Pre hodnotenie podzemnych vod za hydrologicky rok 2013 sa odbornici dohodli nasledovne:
- pre porovnanie obdobi s nizkymi prietokmi (Q1000) bol predbezne zvoleny termin
10.12.2012 (pripadna alternativa 27.11.2012);
- pre porovnanie obdobi s priemernymi prietokmi (Q2000) bol predbezne zvoleny
termin 22.3.2013. DalSou alternativou je termin 27.5.2013 alebo 16.2.2013:
- pre porovnanie obdobi s vysokymi prietokmi bol (Q3000) bol predbezne zvoleny
termin 12.1.2013. Ako alternativa méoze byt termin 6.7.2013 alebo 2.7.2013.

K bodu 3.

Odbornici pre monitorovanie povrchovych a podzemnych vod sa dohodli. Ze pri hodnoteni
roku 2013 uskutofnia aj vyhodnotenie pre obdobie kalendarneho roka. Pokial' sa pri
hodnoteni nevyskytni  problémy, v zdujme zostladenia hodnotenia povrchovych
a podzemnych vdéd s hodnotenim ostanych zloziek prirodného prostredia (kvalita vod, podna
vlhkost’, les abiota) navrhni zmenu hodnoteného obdobia z hydrologického roka na
kalendarny rok.

Vymenu udajov za rok 2013 odbornici predbezne dohodli na 15.4.2013.

Zapisnica bola vyhotovena v slovenskom a mad’arskom jazyku v dvoch vyhotoveniach.

Gyoér, 15. april 2014.
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Jozsef Katona Gabriella Simon Mohacsi Z06ltan Hlavaty
EDUVIZIG EDUVIZIG KS PODZEMNA VODA



Jegyzokonyv
az 1995. aprilis 19-ei kormanykozi Megallapodas
alapjan torténo felszini és felszinalatti vizek monitoring szakértoi

targyalasrol
Idépont: 2014. marcius 24., 2014. aprilis 4. és 2014. 4prilis 15.
Helyszin: Eszak-dunantuli Viziigyi Igazgatésag (EDUVIZIG).

Arpad ut 28-32, Gyér )
Szlovak Hidrometeorologiai Intézet (SHMU),
Jeséniova 17, Bratislava

Magyar fél: Mohacsiné Simon Gabriella, EDUVIZIG
Katona Jozsef, EDUVIZIG

Szlovak fél: Hlavaty Zoltan, Ground Water Consulting
Tausberik Ondrej, SHMU

Targy: 1. Vizhozamok szamitasi ¢s kerekitési metodikdjanak §sszehangolasa
2. Felszin alatti vizek 2013. évi értékelése
3. Egyebek

A 2012. évi kornyezeti monitoring Kozos Eves Jelentés, 8.2 Javaslatok fejezete 2. pont
értelmében a Magyar fél javaslata alapjan 2014. marcius 24-én Gyorott, 2014. aprilis 4-én
Pozsonyban és 2014. aprilis 15-én ismét Gyorott egyeztetésekre keriilt sor a felszini vizek
mennyiségi értékelésével kapcsolataban.

1. pont.

Mivel avizhozamok szamitasanal a kerekités a szlovék (4 szamjegy) és a magyar oldalon
(3 szamjegy) az adatok feldolgozasdhoz hasznélt szoftverbol adddik, a két fél szakértoi
kovetkezoképpen allapodtak meg:
- a vizhozamok szamszerutsitésének és kerekitésének eddigi munkamddszere mindkét
félnel valtozatlan marad;
-az 1995. évi kormanykozi Megallapodéas szerinti k6z6s monitoring adatszolgaltatas
véltozatlan marad;
- a Nemzeti Jelentésekben és a K6z6s Jelentésben a havi és az éves atlagok szamitdsakor
a kerekités 1000 alatt 3 szamjegyre, afolott 4 szamjegyre torténik (azaz 10420; 6785:
520; 25,3; 2,45; 0,234).

A szakértdk tovabba megallapodtak, hogy:

- a havi és az éves atlagok szamitasa a napi atlag adatokon alapul:

- a havi és az éves minimumok és maximumok a ténylegesen megallapitott vizszint vagy
vizhozam minimumokon és maximumokon alapulnak (nem az atlagos napi értéken).
Amennyiben a fenn emlitett alapadatok nem allnak rendelkezésre és a minimumok és
a maximumok atlagos napi adatokon alapulnak. ennek ténye a szévegben feltiintetésre
kertil.



- két dllomds vizhozamainak 6sszeadasakor (pl. a Mosoni Duna és a jobboldali szivargd
csatorna, ill. az Oreg-Duna meder és a jobboldali agrendszer) fenti elv szerint torténd
kerekitése az adatok dsszeadasa utan torténik:;

-az 1995. ¢évi kormanykoézi Megaéllapodas szerinti  vizhozamok értékelésének
teljesitésénél egyeldre érvényben marad a 7 %-os elfogadhato eltérés értéke, azonban
az atadott napi vizhozam ¢értékek objektiv értékelése céljabol a szakértok 6sszeallitjak
a napi eltérések tablazatat.

2. pont.

A 2013-as hidrologiai év felszinalatti vizek értékelésénél a szakértok kovetkezOképpen
allapodtak meg:
-az alacsony vizhozami (QI1000) idészakok Osszehasonlitasahoz elézetesen
a2012.12.10-1 idopont volt kivéalasztva (lehetséges valtozat 2012.11.27);
- a kozepes vizhozamu (Q2000) idészakok dsszehasonlitasahoz elézetesen a 2013.3.22-i
idopontot valasztottak ki. Tovéabbi lehetséges valtozat a 2013.5.27. vagy 2013.2.16.
- amagas vizhozamua (Q3000) idoszakok Gsszehasonlitasdhoz elézetesen a 2013.1.12-i
idépont lett kivédlasztva. Alternativ valtozat a2013.7.6-i illetve 2013.7.2-i idépont
lehet.

3. pont.

A felszini és a felszinalatti vizek monitoring szakért6i megallapodtak abban, hogy a 2013. év
értékelésénél naptari évre kiterjedd értékelést is végrehajtanak. Amennyiben az értékelésnél
nem lépnek fel problémak atobbi természeti koérnyezet Osszetevd (vizmindség,
talajnedvesség, erdd és az élolények) értékelésével, a felszini és a felszinalatti vizek
értékelésének Osszehangolasa érdekében javasolni fogjak az értékelési iddszak valtoztatasat
hidrolégiai évrol naptari évre.

A szakértok az adateserét elozetesen 2014.4.15-re beszélték meg.
A jegyzokonyv szlovak és magyar nyelven késziilt 2-2 példanyban.

Gy6r, 2014. aprilis 15.

\ -
\ ¢ /4 \

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

~Katona Jozsef Mohécsiné Simon Gabriella Hlavaty Zoltan
EDUVIZIG EDUVIZIG GROUND WATER Consulting





