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LIST OF ABBREVIATIONS

Short name Full name
ANOVA Analysisf Variancene of the most widely used parametric tests which compares the average of multiple
CNT Sz 07 Office of the Chief Medical Officer at the National Service for Public Health and Medical Officers (NSPHN
ASPT Average Score Per Taxiemnived from tB&IWRystem of scoring
BM Ministry of Interior
BME Budapedtniversity of Technology and Economics
A scoring system ofBi@ogical Monitoring WorkinguRadyfor classification on the basgisfingnvertebrates
BMWP . - S )
the benthos according to their families (in certain casegelasges or
CPUE Catch per unit effocatch calculated for a unit of length, surface or period of time, usually defined in numb
DBC Design Basis Conditions
DAKTVFE Southlransdanubian Environmental Protection, Nature Conservation and Water Management Inspectorg
DDNPI Danubdrava National Park Directorate
EKD Preliminary Consultation Document
EME electronic sampling device
EQIHRF Ecologicg! Quality Index of HanEaJi(iaFishesanEQR based multimetric ecological classification index bas
communities developed for domestic watercourses
EQR Ecological Quality Ratio
ERBE MVM ERBE Zrt.
E¢ M Ministry of Health
FB phytobenthos
river km river kilometre
FRH liquid radioactive waste
FP phytoplankton
GPS Global Positioning System
HCLPF High Confidence of Low Probability of Failure
HLPI Hungarian limnologptaftoplanktdndex
HRPI Hungarian rivehytoplanktémdex
KHV-KHT Environmental Imp@tidy Environmental Impact Assessment
K° M Ministry of the Environment
K¥V midwater stage
KV/NV high/low water stage
LE inhabitant equivalent
LKV minimum water level
LNV maximum water level
MF macrophyte
MgSZH Central Agricultural Office
MIR Moernised International Reactor
MMCP Hungarian Macrozoobenthos Family Scoring System
MVM MVMHungarian Electricity Works Private Limited Company
MVMPaks IZrt. | MVMPaks INuclear Power Plant Development Private Limited Company
MZB macrozoobenthos
NBmR National Biodiversity Monitoring System
NQr Normalised rivanytoplanktaonetrics
NV High water
OMSz National Meteorological Service
Pakdl. Paks INuclear Power Plant

Paks Nuclear Po
Plant

MVMPaks Nuclear Power PAaint

average sce per taxoa qualification method to be used for biological water quality determination based o

Tce macrozoobenthos data

TIR Nature ConservatinformatioBystem

GHG Greenhouse gases

VGT (OVGT) River Basin Management Plan of Hungary
WED WateFramework Directive
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12 WATER QUALITY ASSE&SNI OF THIDANUBE AND OTHER SARE WATERS
PURSUANT TO TWATERFRAMEWORKIRECTIVE

12.1 LEGAL BACKGROUNIMIT VALUESTUDY ELEMENTEETHOD

12.1.1LEGAL BACKGROUND

International directives

Council Directi98/4ZECof 21 May 1992 on the Conservation of natural habitats and of wild fauna and flora
BernConvention on the Conservation of European Wildlife and Nat(ra@bialitataational convention

Directive 2000/60/EC of the European Parliament andifittod £ October 2000 establishing a framework for Community
action in the field of water policy

Directive 2008/105/EC of the European Parliament and of the Council of 16 December 2008 on environmenthequality stal
field of water policy

Comirission Directive 2009/90/EC of 31 July 2009 laying down, pursuant to Directive 2000/60/EC of the European Parliar
the Council, technical specifications for chemical analysis and monitoring of water status

Council Regulati®EQ No.793/92f 23Vlarch 1993 on the evaluation and control of risks of existing substances
Council Directi88/513/EEC 26 September 1988limit values and quality objectives for cadmium discharges

Council Directive 84/156/EEC of 8 March 1984 on limit valligysodpettjves for mercury discharges by sectors other than the
chlomealkali electrolysis industry

Council Directive 86/280/EEC of 12 June 1986 on limit values and quality objectives for discharges of ceataiasdangerous
included in List tleé Annex to Directive 76/464/EEC

Acts

Act Nd_lllof 1995 laying down the general rules for the protection of the environment
Act No LVII 8995%0n water management

Decree No 6 b986with the force of I@woiinConventigpromulgating t@®nventioon the Conservation of Migratory Species
of Wild Animalated on 23 Juh®79n Bonn

Act NoXLlof 1997 on fishing

Act No XXXII of 2003 promulgating the Convention on International Trade in Endangered Species of Wild Faima and Flor
on 3 Malc1973 ilWashington

Act No CII 8013on fish management and the protection of fishes
Government Decrees

Government Decree2¥b/2004. (X.81) the areas of Community importance dedicated to nature conservation
Government Decree2826/2004. (VII. playing down the rules for protecting the quality of surface waters
Government DecreeZ®t/2004. (VII. 2aying down certain rules for river basin management

Government Decree2f005. (I. 1 the environmental study of certain plans amin@egra

Government Decree34d/2005. (XI1.26r) the Environmental Impact Assessmethie integrated licensing procedure for the
utilisation of the environment
Government Decree 1®/2014. (lll. 2%mending certain Government Decrees in theotdmektll transposition of the

environmental objectives sé@itective 2000/60/EC of the European Parliament and of the Council of 23 October
establishing a framework for the Community action in the field of water policy
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GovernmenbDecision
Govenment Decision M0642/2012. (ll. 28n)the river basin management plan of Hungary
Ministerial Decrees

Ministerial Decree M8/1997. (XI. 4.) Fing down certain rules for the implementation of Act No XLI of 1997 on fishing
angling

Ministeriddecree N80/2000. (X1.14.) F&iiiending Ministerial Decree No. 78/1997. (XI. 4.) FM laying down certain rules for
implementation of Act No XLI of 1997 on fishing and angling

Ministerial Decree N8./ 2 0 0 1 . of thfe. Manistyy ofkEhvViMonmerisipinigl the lists of protected and strictly protected plant
and animal species, strictly protected caves and plant and animal species of Community (European Unior
conservation importance

Ministerial Decree 34¢2004. (XII. 30.) Kusiihg down itain rules for the monitoring and state assessment of surface waters

JointMinisterial Decree 8M2009. (IV. 14.) KWAW iMVMon the limit values necessary for the protection of the geologica
medium and underground water bodies against poll@ioreasdrdment of contamination levels

Ministerial Decree N032010. (VIII. 18.) dithe limit values applicable to the contamination of surface waters and laying the |
for the application thereof

Ministerial Decree N83/2013. (XII. 29.) Mnglown certain rules for fish management and fish protection

Ministerial Decree 2832004: (XI1..2KvVMn the limit values applicable to the contamination of waters and laying the rules fo
application thereof

12.1.2STUDY AREAS

In order to lay the fouimia for the environmental impact study, tests with a weateo Freamework Directive
(WFD were carried out in the y2aiand2013in the profiles of the Danube between river kildiGedrasd
14815, as well as in several water bodieg linéct or indirect communication with the[T#8]bE B0].

12.1.2.1Danube

The following sample profiles were used for tesshglingbetion of hanube
.Danub®unaf°l dv §r

Distantipstrearstudy section
Sampling covered physimmical tes examination of fhieytoplankt@md the phytobentho2013.

II. DanubBPaksferry

Neawpstrearstudy section

In2013sampling operations coveractophytenacrozoobenthasd fish community studies

In 2012samples for physatemical tesinas well aphytoplanktemdphytobenthosxaminations were
taken in this prafile

[IFV.Danub#aksli{ot water dischayge Nagy sar kanty¥, Usz-d)

Neardownstreastudy section
Sampling in 2012 covered phytsienical parameters, as well as phytplamd phytobenthos
assessments

Vi.Danubkserjeds o k t R

Middistancelownstreastudy section
Sampling in 2012 covered physgoical parametenshytoplanktpnphytobenthpsmacrophyte
macrozoobenthasdfiish commun#gsessments
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VIl.Danub®ombri

Middistancelownstreastudy section
Sampling in 2013 covered phys&oical parameters, phytoplankton, phytobenthos, macrophyt
macrozoobenthos and fish community assessments.

VIII.Danubke SSouth

Distantownstreastudy section
Sampling in 28 covered physidemical parameters, phytoplankton, phytobenthos, macrophyt
macrozoobenthos and fish community assessments.

IX.Danub#aja

Distantlownstreastudy section
Sampling covered physlemical parameters, phytoplankton, phytobewctiopsytaa macrozoobenthos
and fish community assessments alike.

For the purposes of the assessment in accordand&/Riithehsample profiles were divided into s&tisesare
the upstream near downstreamdistant downstreansections In order t@valuate biologicdemerst a mid-
distance(downstreamsectionwas also specified on the distant section

Each of the profiles investigated belongs to the water boBancdd@xbtweenSzob and Baja"marked
HURWAEP44%he water body concernea isattion of timnubdetweed 7080148 Iriver kilomete

This water body can be ranked as the type of the valgifenmdowland rivef$245].
12.1.2.20ther water bodies

Of the water bodies connected to the Danube assessmamMFDiisdbets &re done in the yea012in the
Kondot.ake of Pakthe Fishing Ponded by the hot water discharged from the Paks Nuclear Power Plant and
Dead Danube of Fadd, periodically fed on haddisiwrally, our tests were supplemez2@édiiththe Northern

Dead Danube of Taamalthedownstrea e ¢ t i o nchanrielTheToleaDeadDanubalso receives hot water
intake periodically from the hot water canal of the podemoplasded to the other water bodies asSelssed,
channehas o direct connections withPtides Nuclear Power Rlanterely has a slight influence on the water quality
of t he Danube below the Si-: mout h t hr aDuwitg fldodss o
howeveDanubevater inundat&si-channehs welltherefore potentially an indirect impact may emerge

All of the assessed water spaces are part of the water bodies deteiviatedartteavork Direcliie names
and respective codes of each water body are presentdd bethes tab

Geographic name Name of the water body Code of the water body
Kondot.ake Paks Nuclear Power Plant HE A HU_LW_AIH005
Ponds
Angler Ponds Paks Nuclear Power Plant HE A HU_LW_AIH005
Ponds
Dead Danube of Fadd Dead Danube of Fadd HU LW _ KI066
Northern Dead Danube of 7 Northern Dead Danube of Tolna HU_LW_AIH136
Si - Si - |l ow HU RW_ AEP959
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12.1.3LIMIT VALUES
12.1.3.1Physical and chemical properties of water

12.1.3.1.1Limit valuespplicable to thBanubevater under th&/FD

Limit values for water qualitytive Danube pursuant to Ministerial Decree No. 10/2010 (VI111.18) VM and g
the VGT 5_2 background material
hiah ood Does not reach good status
Component measured unit 9 9 moderate poor g
6.06.58.5 5.56.09.0
pH 6.58.0 8.08.5 90 95 <5.5>9.5
Conductivity O0S/ cm <500 500700 7003000 30065000 >500(
Chloride mg/I <25 2540 40300 300500 500
. 11012070 5070120 5020150
Oxygen saturation % 70110 80 150 200 <20>200
O mg/I >8 7-8 74 43 <3
BOR mg/l <2 2-3 315 1525 >25
COR mg/l <10 1015 1550 5070 >70
NH mg/I 0.13] 0.130.26 0.261.28 1.286.41 >6.4
AmmoniurN (NE-N) mg/I <0.1Q 0.30.20 0.201.0 1.05.0 >5,0
NG-N mg/I <0.01 0.010.03 0.030.3 0.31.0 >1
NitrateN (N@-N) mg/I <1.0 1.02 <2.0 5.025 >25
Total nitrogen mg/| <1.5 1.53.0 1.53.0 310 1050
OrtophosphateP (PQ-P) Og/ | <50 5080 80500 5061000 >100(0
Total phosphorus Og/ | <100 1006150 1561000 10062000 >200(
Cd Og/ | <0.08 0.08 0.080.09 0.090.15 >0.15
Hg Og/ | 0.05
Ni Og/ | 20.0
Pb Og/ | 7.2
Zn Og/ | 75
Cu Og/ | 10
Cr Og/ | 20
As Og/ | 20
Note:

highlightegbold values are included in the Ministerial Det€¢2046 (VI11.18) VM
non highlighted figures represent lirforstsigt details in W8T 5_Background material

Tablel2.1.31: WFDimit values applicable to the Danube

12.1.3.1.2Limit values applicable lakes under the WFD

For the purposes of evaluating the measurextgraraf water samples originating frotakaehfamnex No 1 and
the limit values included in Column P (Tgp&ife8oussmall sizeshallowopen water surfageermaner)t of
Annex No 2 of the Ministerial Dectd#204.0. (VIII. 18.) Wete usedimit values are providethinlel2.1.2.

Limit values for water quality in thkes within the surrounding of the site pursuant to Ministerial Decree No.
(VI11.18) VM and according to the VGT 5_2 background material

Component measured uni High Good Does not reach good statug
Chlorophyll Og/ | <15 1540 >40
Clarity cm 120 80 >80
pH 7.78.3 7.28.8 >8.8
Conductivity O0S/ cn <600 606900 >900
Chlorophyll mg/I <15 1540 >40
Oxygen saturation % 80120 70130 >130
07} mg/l 810 7-11 >11
BODB mg/I <3 34 >4
con mg/I <25 2540 >40
NH mg/I 0.13 0.38 >0.38
AmmoniurN (NhE-N) mg/I <0.10 0.10.3 >0.3
NG mg/I 0.9 1.8 >1.8
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Limit values for water quality in thkes within the surrounding of the site pursuant to Ministerial Decree No.
(VII1.18) VM and according to the VGT 5_2 background material
Component measured uni High Good Does not reach good status
NitrateN (N@-N) mg/l <0.20 0.20.4 >0.4
Total nitrogen mg/l <1.5 1.52.5 >2.5
Ottophosphate mg/| 0.15 0.25 15
OrtophosphatdPQ-P) Og/ | <30 30120 >120.0
Total phosphorus Og/ | 100 106300 >300
cd Og/ | <0.08 0.08
Hg Og/ | 0.05
Ni Og/ | 20.0
Pb Og/ | 7.2
Zn Og/ | 75
Cu Og/ | 10
Cr Og/ | 20
As Og/ | 20
Tablel2.1.2: WFD limit values applicable takewithin the surrounding of the site

12.1.4ASSESSED ELEMENTS

12.1.4.1Physicechemical parameters

12.1.4.1.1 Physical and chemical parametefshe Danube tested

Under thesaessment of tBanubehe following chemalaimestwere analysed in 2012 and. Fot 3heslemerst

it was specified to widRDquality group the element tested belontiedformer studies qualification was not only

done pursuant to IMEDths is why elements are included in the studies which have not been classified in any
group by the Decree

Elements Unit of measureme| Water quality groups under thé&D
pH Acidification status
Conductivity O0S/ cm Salinity
Dissolved oxygen mg/| Oxygenation conditions
Oxygen saturation % Oxygenation conditions
BODR mg/l Oxygenation conditions
COIx mg/| Oxygenation conditions
AmmoniuN (NE-N mg/| Nutrient conditions
NitriteN (N@-N) mg/| Nutrient conditions
NitrateN (N@-N) mg/| Nutrent conditions
Total nitrogen mg/| Nutrient conditions
OrtephosphatéPO-H Og/ Nutrient conditions

Total phosphorus Og/ Nutrient conditions

Cd egl | Metals

Hg egl | Metals

Ni egl | Metals

Pb egl | Metals

As egl | Specific pollutaiftezardous chéral elemer]
Zn egl | Specific pollutaiftezardous chemical elen
Cr egll Specific pollutaiftezardous chemical elen
Cu egl | Specific pollutaiftezardous chemical elen
TPH egl |

Water temperature| °C

Total suspended m mg/|

Total alkalinity mmol/l

NitratdNQ) mg/|

Nitrite(NQ) mg/|

Ortephosphate Og/ |

AmmoniuriNH*) mg/|

Total cyanide mg/l

Tablel2.1.41: Listing of the physical and chemical elembeablano the Danube, includiRBevater quality groups
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12.1.4.1.2 Physical and chemical parametef$akes tested

The following chemical elements were analysed in 2012 and 2013 as part of the assessiviatiteof lakes
neighbourhood of the site. Fa@leheents it was specified to which WFD quality group the element tested belonge
the former studies qualification was not only done pursuant to the WFD, this is why elements are included in
which have not been classified in any qualiby gh@uDecree.

Elements Unit of measuremel| Water quality classification groups under the
pH Acidification status
Conductivity O0s/ cm Salinity
Dissolved oxygen mg/l Oxygenation conditions
Oxygen saturation % Oxygenation conditions
BODR mg/l Oxyenation conditions
COIx mg/l Oxygenation conditions
AmmoniuiN (NH-N) mg/| Nutrient conditions
NitrateN (N@-N) mg/l Nutrient conditions
Total nitrogen mg/l Nutrient conditions
OrtephosphatéPQ*-H Og/ | Nutrient conditions
Total phosphorus Gyl Nutrient conditions
a-chlorophyll g/l Nutrient conditions
Cd gg/ |l Metals
Hg gg/l Metals
Ni gg/ |l Metals
Pb gg/ |l Metals
Cu g/l Specific pollutaiftezardous chemical element
Zn gg/ |l Specific pollutaftezardous chemical element
Cr g/l Specific pollutaiftezardous chewilielements
As g/l Specific pollutaiftezardous chemical element
COIps mg/|
Organic nitrogen mg/l
TPH gg/ |
Water temperature °C
NitriteN (N@-N) mg/l
Total suspended mg mg/l
Total alkalinity mmol/|
NitratNQ) mg/l
NitritgNQ’) mg/l
Ortephosphate Og/ |
AmmoniufNH*) mgl/l
Total cyanide mg/l

Tablel2.1.4: Listing of physical and chemical tests for lakes including the WFD water quality groups
12.1.4.2Biologial elements

The purpose of the study is to assess the environmental impacts associated with the establishment, ope
dismantling of tRakdl projectand the specification thereof pursuant to the aspects appliadeby-taemework
DirectiveAccording to this fundamental requirement the study plan was set up so that all the following consi
were taken into account and harmonised:

(1)the contents of Government Decree No 314/2005. (XII.25.) on the Environmental Impacth&ssessment
integrated licensing procedure for the utilisation of the gnvironment

(2) the set of criteria laid down iMaer Framework Diredilee2000/60/E@e domestically developed
National River Basin Management Plan and of the standards andtimtofiememsigtoring included
therein
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(3)the rules pertaining to the Ministerial Decree No 31/2004 (XIl. 30.) KvWM of the Ministry of Environmelr
down certain rules for monitoring and status assessment of syftatiewatees

(4)the findigs of the research conducted within the area earlier on

(5)the official opinion of the autfDdT{/FFwith the reference number-8%2812 in the course of the EKD
and last but not least

(6)theoretical and practical considerations of thegroitess of the biological elements assessed

During the development of the sampling methodology the fact, stated in the course of the studies intended tc
the heat load of the dischargeFatis Nuclear Power Péamtier grthat is the disarge oPaks Nuclear Power
Plantwithin the Danube water space concerned by the discharge does not cause any change in class of status
to the five stage robust classification methdffeDthE ® k C s e r2R})eTheyefork, fit tvas ptta@during

the planning of the sampling and evaluation procedures to detect finer changes with the help of the findings
allow more accurate exactetermination of the expected impacts and impact areas

In this sense the monitoring efbordsicted in the years of 2012 and 2013 laying the foundations for the Environm
Impact Study can be deemed as a monitoring programme included in paragraph (1) Article 8/A of the Ministe
N031/2004 KvViktended to supplement the Envirohimgratet Study, and as a study monitoring programme built u
on the basis of an individual strategy under paragraph (1) and (2) of Article 8/C as well

All biological elements included Watez Framework Dire¢@oanmission Direc@@®0/60/E), andin Ministerial
Decree No 31/2004 (XII. 30.) KvWM of the Ministry of Environment laying down certain rules for monitoring
assessment of surface waradsall the groups of biological organisms-sqgftaEanktdfP)phytobenthdEB);
macrophytéMF)macroscopic aquaticertebratg®1ZB)and fishes have been tedtedhould be noted at this point
that no uniform and approd&dbased ecological status evaluation system exists for lakes with respect to
macrozoobenthasdfishesThe evaluation of thesends accomplished on the basis of individakDinatsed
considerations, taking into account the available recomiiitaldakiomss &t al1217]).

Thephytoplanktoris a collective term for the microscopiciylanis the water mass in a suspended form without
attaching to the bottom, but unable to autdtm@tinount and species composition is an important indicator of wal
quality Thephytoplanktdn a submerged water sample reflects the currestatumlif the water spde the
taxonomic composition also tells a tale on the(imopgatsc or organic contamination exgbsinges in the
meteorological situgtiorwhich the water space concerned was €kipegkytoplanktas the biotpcal element

which was used in the earliest stage of the history of biological water qualityegetegivabtalarance of an
overwhelming majority ofpthétonictaxonss knowntherefore they provided the basis for the development of &
numier of indiceIhe trophic scales ifmex numbers, respectively) indicating the nutrient loads of plants are ¢
based on the amount opthaoplankto8pecies composition provides information on the degreeesfepiety

to organic substan@@sgree of saprohignd certain hydrological properties of the lake

Thephytobenthoss the collective term of microscopic vegetative organisms attached to the water bottom or to a
baseAs aconsequenc# their rapid generation cyclesrénggagindicator organisms of short term progdédbes

same time due to their sedimentary lithstylare also better suited to detect longer exposure loads in water cour
compared to tpaytoplankton

Macrophytés a plant which can be obdeamd specified by the naked eye at the moment of observation in the ws
or at the banks of the w@telmes & Whit{d220), or such a species which is able to carry out the entire generativ
life cycle while its vegetative parts are submertgrdoinasa found on the ground soaked ifL2&jtén this

basis thenacrophytelant as a category includes aquatic vascular plants and mosses or plants anémosses wt
strongly associated with waters at least in a certain part of #®imdif@etlyals a considerable cluster of macro
algaeVegetation is one of the most stable and useful indicator of the environmental conditiofweathagiven area
macreclimatesoil and water conditji@hgmical reaction.pt¢egetation basigallefines the habitat of most animal
communitietherefore it is difficult or impossible to interpret the results of zooldgitahstutliesesaa@@@n f m @tm
the impacts exerted onto habitajsationr fleeing in active locomotion, resetttgpiesdor a large part of animal
species does not work for plaenetration processes are negligibly slow or do not work at all compared to the spe
anthropogeriitterventionklence, they can provide key information on the status of habitats

Aquatienacroscopidnvertebratesor themacrozoobenthos understood as a community of organisms with wide
taxonomic coverage, visible to the naked eye under field conditions, which is closely associated with water in-
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of its life but has maifferenstrategiesf life cycl&hey are characterised by the broad scale of different life forr
typesThey can be found in nearly allspatstypesThey populate the entire water space, since they can be found
the upper layer of besl sedient surface just as well as on the snefateanef the watefhe explicit small scale
spatial variability, in other words the prefehaiitsdimakes this community particularly apt for the classification c
habitats and environmefs the gae reason, anthropogenic interventions are able to change the natural ecolo
structure of this living community to a great extent

Fishesconstitute a particularly important group of the aquatic. @d@spstEmisms on the top of the food pyramid
are of great importance in the determination of the ecological status of the aqualibismagansémdt certain
properties of a given water qgaographjbydrologicghysicachemical propertiek) define itish community

terms of dth quality and quanttyd additionally, fishes are able to exert an influence on the parameters of -
environment. In the course of their life activities various routes of material flow may be generated in aquatic e
and therefore they alde to determine or influence the characteristic properties of. thitérdidnisatin water
quality of the aquatic spaces are sensitively reflected by the striistucomintngityrerefore the study of their
composition is an appropriatetd characterise the quality status of @hathes multiple benefits provided by the
examination of fish communities it can be highlighted that the fish habitats are the closest in terms att size and
of humansherefore the responsesrgio the changes in the environment provide easy to use information

12.1.5STUDY METHODOLOGIES
12.1.5.1Test methods gthysical and chemical parameters/ater

During the sampling procedure the requirements and provisions laid down in the HungaM®Zs@&fiitards No
2:1971Assessment of surface wabenmpling and preservatioMSZ ISO 56&71995Water qualitgampling

Part6: Guidelines for sampling from rivers and sfraadi&MSZ 1SO 56@71995Water qualitgamplindPart
4:Guidelines feampling from natural and artificidl lakes

In the course of templing of the Danube wapeint samples were taken at the sampling points of the designate
profiles (left bank, midstream, right bank) from two different depths, pendingtbe thateeptidcmeragén
depthsample was derivied the sampling point concemegite These in depth average samples were tested in an
accredited laboratory in accordance with the respective applicable testing standards

During amplinghe tempature of the Danube water was measured at the sampligdntploants, midstream, left
bank,in a depth 6f5-1.0m.

The pH, specific electrical conductivity, the quantity and concentration of dissolved -oeyjenaeérage in
samples were nse@ed on sitOn site measurement results were recorded in Sampling reports which constitute
annex to the Test reports

During theampling procedure of the other surface wateirst samples were taken fromgtitebanknidwater

and left bantonts of the lakelsom a depth 0f51.0m anda cross profile average sample was generated on site
Such imdepth average samples were tested in an accredited laboratory in accordance with the respective &
testing standards

The pH, specific @lical conductivity, the quantity and concentration of dissolved oxygen of the cross profile
samples were measured on site. On site measurement results were recorded in Sampling reports which cor
annex to the Test reports.

Test resulfsom the Danube and other waters were assessed in accordance with the background material No &
to Chapter 5 of the VGT and pursuant to Ministerial Decree No.10/2010. (VIII. 18.) VM on the limit values appli
contamination of surfacensand laying the rules for the application thereof, which is intended to provide comg
with the provision€€oimmission Direc@2®0/60/E Wateér Framework Diregtive

Under Government DecisiohOM2/2012. (II. 28)dMinisterial Decree Ni32010. (VIII. 18.) ¥ evaluation of

the measurement results was carried out in accordance with the limit values applicable to water quality
methodology included in Annex No 1 (1.1. EQS TABLE) and Annex No 2 (1.1. WATER QUALITYRLIMIT VA
WATERCOURSES, column Al o ADomestic section of the
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limit values applicable to the contamination of surface waters and laying the rules for the application thereof (V
the backgrounaaterial No 5.2 issued to Chapter 5 of the River Basin Management Plan

For the purposes of classification of groups of living dryaamsiis 5.1 of and the background material No 5.2
issued to Chapter 5 of the River Basin Management Plan i@@d)upere

Particulars of Ministerial Decr&é8/R010. (VIII. 18.) afiel as follows
3.Requirements for limit values of environmental quality

Article3 (1)Limit values for environmental quality of priority and other pollutants contamirzdéirg) aserface
contained in Annex No 1 to the Decree

(2) Exceeding the environmental quality limit value established to a specific pollutant shall not be deemed
violation of the provisions laid down pergitled evidence was furnished thathiewasnsequenceaof
transboundary pollution incident, no effective measure was available and the negotiation mechanisms |
for in th&overnment Decree laying down certain rules for the management of river basins were conduct
the country caroed

4.Requirements concerning water quality limit values

Articles (1)Water quality limit values influencing the ecological status of surface waters are contained in Ani
to the Decre€he corresponding limit values@etherstinvestigated/tus were collected from the column
Type of H tdbmestic Bectiaraof tkerdamfibé and aggregated in the tatllewatequality
limit values with the exception defined in parg@dpboncern water pollution specified as ah annua
average value

(3) In the evethe level of water pollution caused by the oxygenationasuimlititgr® contermsaches or
exceeds the double of the water quality limit value set for the anrard avdhegease of dissolved
oxygerails ¢ reach the half oftie annual average value can not be taken into account for the purposes
evaluation and the classification procedure should be carried out on the basis of the actually measured |

As required by the Decree, the classificatiedure was completed on the basis of the average values and t
associated limit valuasd the graphic representation of the watepayaaligtersras also made on this basis
Classification rules and colour coding were applied pursuatalt®&tirdst&to.10/2010. (VIII. 18.) VM on the limit
values applicable to the contamination of surface waters and laying the rules for the appieidhethereof
evaluation was made in accordance with the standard, the samples were classfdiumn |lthete provided for in

the law(Tablel2.1.31)

Encoding of the sampling siteas accomplished for each group of living organisms according to the fallowing me
For example

PLDFP11; P50DMZB12; P5SO0THDH1

PL:Sampng made in 2012 as part & thek s prioj@v a i

P50:Sampling made in 2013 as part of theORakextension project

D:DanubgKT:Kondor LakelT:Angler PongBHD:Dead Danube of FalldD:Northern Dead Danube of T®ifai -
FP:phytoplantiy FB:phytobenthpllF:macrophyteMiZB: macrozoobenthds: fish

1:number of sampling uiite 5)

1:right bank2: left bank3: midstrearfonly for sampling sites in the Danube
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12.1.5.2Phytoplanktoresting
12.1.5.2.1 Sampling
A total of 9 profiles were sairfpiphytoplanktdn the Danube 2012andi as a territorial extengion20131n

2012samples were taken at all sampling points in five different times, while in 2013 they were repeated twice

When the sampling times were selected, they sfithiddanubevas taken into consideraBampling operations
were harmonised with the times applicable to the physical and chemical testing of the water as well as with the
the other groups of living organisms were assessed

When samplirigequency was determined and the times for sampling 28&8tdek iresults from the previous
year 6s s ampdninto gccoufBablat2.1a&l).s o t ak

Section Profile number Name Sample unit cod¢ EOVX | EQOVY Date
Du n a f, Pridg€hs68D Biver ki left bank PS50DFP12 | 163063 64143( 27 08.201
<§t I Du n a f, bridgnh6@Biver kjp mainstream P50DFP13 | 162914 641274 11'10'201
o Du n a f, Pridg€hs6D Biver ki right bank P50DFP11 | 16277( 641114 "
5 Pakdserny(1533.5iver kineft bank PLDFP12 | 14341| 638 23123.12.201
% Pakderry(1533.5iver kijhmainstream PLDFP13 143 64| 638 20(27.06.201
Il. 28.08.201
Pakderry(1533.5iver knright bank PLDFP11 | 14383( 63 22(26.09.201
14.11.201
hot water canal mopribfilg1526.Giver kineft bank PLDFP22 13782( 63714(23.12.201
hot water canal mopibfilg1526.Giver kjhmainstre| PLDFP23 137 66| 636 96(27.06.201
<§( Il 28.08.201
w hot water canal moptbfilg1526.0iver kiright ban PLDFP21 | 13753( 636 72(26.09.201
& 14.11.201
%7 Nagys ar k.&nverkpeft fadk5 2 5 PLDFP32 | 13745/ 63751(23.12.201
= Nagys ar k.&nverkjiair(stted 2 5 PLDFP33 | 137 25| 637 35927.06.201
o \A 28.08.201
QE Nagys ar k.8 nvergjrght(bank 2 5 PLDFP31 | 137 07| 637 21]26.09.201
w 14.11.201
= Us z - d.7 rivér Epeftbank PLDFP42 | 13691 63788723.12.201
Us z - d.7 rivdr Epmhainstream PLDFP43 136 83| 637 75]27.06.201
V. Us z - d.7 river Epfight bank 28.08.201
PLDFP41 | 13665 637 43(26.09.201
14.11.201
- < GerjerF 0 k t RO riget Igéftank PLDFP52 | 12827] 639 83%23.12.201
<Z,: 'E'KJ Gerjer- 0 k 51RO riget kimainstream PLDFP53 128 16| 639 63(27.06.201
e VI GerjefF o k t RO riet migiet bank 28.08.201
oz PLDFP51 | 128 03| 639 44(26.09.201
as 14.11.201
= 8 Dombori (15@river kjnleft bank P50DFP22 | 11956( 638666 28.08.201
VILI. Dombori (15@5river kinmainstream P3DFP23 11967¢ 638516 10'10'201
Dombori (15@6river kipright bank P50DFP21 | 119869 638321 """
< Si - ,Semencll4Baiver kjnleft bank P50DFP32 | 109269 639091 28.08.201
E % VIII. Si - ,Semencll496iver Kinmainstrea P50DFP33 | 10913] 638974 10'10'201
ﬁ: s Si - ,Semenclil496iver kjnright bank P50DFP31 | 11956( 638866
() g Baja bridgg14815 river kjnleft bank P50DFP42 94263 640909
o 8 X Baja bridgg14815 river kinmainstream P50DFP43 94267 64073357 08.201
Baja bridgg14815 river kjnright bank P50DFP41 94272 640561 11.10.201

Tablel2.1.51: Phytoplankt@ampling on the Danube
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Sampling from other bodies of water is shown on the following table

Nane Sample unit code | EOVX EOVY Date
23.12.201
27.06.201
Kondor Lake PLKTFP 136349 636005 26.09 201
14.11.201
Angler Ponds PLHTFP 136905 636083 14.11.201
23.12.201
Dead Danube of Fddd 27.06.201
(ferry PLFHDFP1 124768 633461 26.09 201
14.11.201
23.12.201
Dead Danube of Fadd 27.06.201
(beach PLFHDFP2 121340 636694 56.09.201
14.11.201
Northern Dead Danube
Tolnal. P50THDFP1 119567, 630528 27 08.201
Northern Dead Danube P50THDEP2 122280 632612 11.10.201
Toln&2.
. 28.08.201
S i-channel P50%P1 110692 636658 10.10 201

Tablel2.1.22: Phytoplanktdrom additional water bodies
12.1.5.2.2 Sampling method

Sampling from thbytoplanktomas carried out to obtain a quantitative sample ceithptiidyater Framework
Directivehe Hungarian standd®Z EN 151{€amplinggndMSZ EN 14407:2@4dmple processirieyaluation of

the results on the basis oE&®was made in accordance with the recommendations of the draft standardise
dowmeniCN TC 230 Eahd with the recommendations developed for domestic applidMater dfrdmework
Directivé S z iet aB[1240], [1241]).

Dippedbhytoplanktsamples were fixedlugdd s s o | u t i Ropulatiomdensity ef ghgoplanktonvas
defined by the reversed plankton microd¢dp&d® M¥ H L .

Phytoplanktdsiomass was calculated on the basis of the populatianddeesific biomass d&pecific biomass

for each taxon was determined by either direct measurdteantkiomga estimate of their linear range of sizes on
the logarithmic interval staéy were deemed to be identical with the volume of the corresponding rotational ell
(full spheje ( N®n8&]x. h, [ 12

Specific volumes were calculated one lbgsed on the linear dimensions measured for each specimen, and the c
obtained were averadgedce the volume was known, the specific biomass was expressed in mass units, taking
as a unitary parameter

Phytoplanktdsiomasslata and percentatdjstribution of the biomass with a view to the major taxonomic units as v
as a-chlorophytloncentratioralues were summarised in the tables of-thamah?2.3.1.2Biomasgesults were
expressed & guhils of measurement, but are referred to in the text comegfitedeisto

When the dominance structure pifiyleplanktas shortly characterised, relative abundance of each taxon express:
in biomass provided according to the folliowgngl scale
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Class of abundang Range
proportion of total biomas a

1 0-1/16 063

2 1/161/8 64125
3 1/81/4 126250
4 1/41/2 251500
5 1/23/4 501750
6 3/47/8 751875
7 7/815/16 876938
8 15/161 9391000

Identification codes fodthrainant taxons are as fallows

pico: picealgae

FLAG: Flagellates
CHRO: Chroococcales
OSCI: Oscillatoriales
NOST: Nostocales
EUGL: Euglenophyta
CRYP: Cryptophyta
DINO: Dinophyta
CHRY: Chrysophceae
CENT: Centrales
PENN: Pennales
VOLV Volvocake
CHLO: Chlorococcales
ULOT: Ulothricales
DESM: Desmidiales

During work certain provisions of the draft standard of the Euro@&ai ©@id@urrently under development
were also taken into consideration

12.1.5.2.3 Method of evaluation

In the course of thaytoplanktobased ecological evaluation according to the Water Framework Directive |
guantitativexchlorophytloncentratipandqualitativ§axonomic compositiware taken into accqut KO  Zr t
34], challl2A0g pL).

Evalation orwater coursesvas accomplished on the basis of the calculated valudRRiHtheyarian river
phytoplanktandexwhch can be used to charactirésecological status of riteshould be noted that the average
of the HRPI values fromas taken in the vegetation génotHRPAveragdRPIshould be calculated for the
accurate determination of the ecological status

The calculation of HiRPindexs made in the following steps

1. Starting from thechlorophytloncentraticstes theNChia value is calculated using the formula developed for the
type of water body investigated

NCha=aCh+b
where

NChia:normalised value ofalellorophydloncentration
Chia:value of thechlorophydloncentrati@ctually measured
aandb:contentsharacterising the type of water body under consideration

2.Based on thghytoplanktaaxonomic compositioeiQ associatiemdexand from this, tevalue is determined
according to the following farmula

Q=SUM(tr)
where

p: relative abundance of taxons or codons in relation to the biomass
F: weight factor associated with the taxon or codon concerned

Q=Q/5
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The value of the weight factor is an integer numbe® batse€axons were categorised with the help ofythe stud
byBoricet al[126].

The normalised valu®@dqNQ) was calculated using the following formula developed for the type of body of water
which the water course under consideration belonged

NQ =07334x2+8253x0.0137 Group of types Bp

3. Knowing thdChia andNQ values thelRPlalue was obtained with the help of a formula which takes into accot
the quantitative conditions with a greater weight factor

HRPI = (2NCGaH+ NQ/3
where

HRPIHungarian rivigihytoplanktamdex
NChia: namalised-chlorophythetrics
NQ: normalised rivenytoplanktenetrics

For the purposegpbitoplanktdiased evaluation of the ecological status the following table of limit values develoy
the N@= 01 andHRPI =4 intervatespectivelwih equaintervals (0.2) which can be used in the case af all types

Ecological statut NQ

high 00 . 8
good 0.6010.800
moderate 0.4010.600
poor 0.2010.400
bad 00. 2

Degrees of trophity were summarised aq foll@ve e -Bl)hasefl dnzhetgnr ades scal e devel
[1211]

Degree of trophity Primary production | Alga numbe| a-chlorophyl
gC/nilyear| mgC/rd/day| 1C indlitre mg/n¥

Oatrophidinfertile 0 0 0 0
1 ultraoligotrophigery low fert <10 <50 <0.01 <1
2 oigotrophi@ow fertili}y 10-25 50-125 0.01-0.05 1-3
3 oligamesotrophic 26-50 126-250| 0.050.10 4-10
4mesotroph{average fertility| 51-100| 251-500 0.1-0.5 1171 20
5 meo-eutophic 101-175| 501-900 0.5-1.0 21i 50
6 eutophidghigh fertility 176-300] 901-150 1.17 10 517 100
7 eu polytrophic 301-500] 1501- 250( 117 100 1017 200
8 polytrophiwery high ferti)ity | 501-800[ 2501-400( 101i 500 201i 800
9 hypertrophiwo fertile > 800 >4 000 > 500 > 800

*Annual production is two hundred fold of the daily prédectioh© | dy 197 7 : p. 228.)

In order to define the value of the Q index provided for the determination of the ectd@githlesEtuseight
factor values correspondirifpeocodons provided by the stuBypriafkset al.[126] for lakes were used for the
purposes of calculation

The normalised valueQofNQ) was calculated according to the formula developed for the type of lake ur
consideration

NQ (y=2.9044X381U3x2+4.3760D4666 Type of lake NB)
Normalised-chlorophytioncentratioNChh =0.00002*(Clal-0.0029*Cld+0 8348
WhereChia (achlorophytioncentratignO g / | )

TheHLPiindexaking the-ehlorophyll concentration values into account is
HLPR = (NCk + NQ/2

For the purposes of phytoplankton based evaluation of the ecological status the following table of limit values d
the NQ= 01 and HRPI =10interval, respectively, with equal intervals (0.2) which can be usedfiallthekease

types:
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Ecological statu{ NQ or HLPI
high 00. 8
good 0.6010.800
moderate 0.40%0.600
poor 0.2010.400
bad 00. 2

12.1.5.3Phytobenthos testing
12.1.5.3.1 Sampling

A total of 9 profiles were sampled for phytobenthos in the Danubé as 20t2rdndal extengiam2013(Table
12.1.3).

Section | FROFILE Name SAMPLEUNIT £6yx | EOVY DaTE
NUMBER CODE
| Du n a f, Pridgns60 Biver kipleft bank P50DB12 | 163063| 641430 27.08.2013
UPSTREAI " |Du n af, bridg#nEED Biver kipright bank P50DB11 | 162770] 641110 11.10.2013
I Pakderrny(1533.5iver kijleft bank PLDB12 143416| 638232| 28.08.2012
" |Pakdferry(1533.5iver knright bank PLDB11 143830| 638220| 26.09.2012
I |hot water canal moptbfile(1526 Giver kiright bank | PLDB21 | 13530 | 636720 50002072
NEAR v Nagys ar k.8nverkjheft fadks 2 5 PLDB32 137455 637510 28.08.2012
DOWNSTRHE " INagys ar k.8 nverkmght(bdnk 2 5 PLDB31 137071| 637217| 26.09.2012
v Us z - d.7 rjvér Ehgfttbank PLDB42 136910 63782 28.08.2012
" Us z - d.7 rivér Epfight bank PLDB41 136650 637430] 26.09.2012
vi [GeriefE o k t RO riget Kneftdank PLDB52 | 128275 639835/ 28.08.2012
" |Gerjerr 0 k t RO riget ignigte bank PLDB51 128037| 639440| 26.09.2012
MIDDISTA . : 28.08.2013
DOWNSTRE VL. Dombori (15@6river Kjleft bank P50DB22 119560| 638666 10.10.2013
Domboiil 5088 river kjpright bank P50DB21 119869| 638321
Vil Si - ,Semenchl4Baiver kinleft bank P50DB32 | 109269| 639091| 28.08.2013
DISTANT " ISi - Semenclild@aiver kinright bank P50DB31 119560| 638866| 10.10.2013
DOWNSTRE X Baja bridg¢14815 river kjpleft bank P50DB42 94263 | 640909 27.08.2013
" |Baja bridgé14815 river kjnright bank P50DB41 94272 | 640561] 11.10.2013

Tablel2.1.53: Phytobentheampling on the Dap

Sampling was made twice each year during the vegetation period. When the sampling times were selected, tt
of the Danube was taken into consideration. Sampling operations were harmonised with the times applice
physical and chenhitesting of the water as well as with the times when the other groups of living organism:
assessed.

The data derived from the specified sampling periods provide consefviti®kesullss -€2]),and thgrefofel 2
they comply with the aspleahenvironmental impact stalliyw to obtain professionally competent and well foundec
results while they are also in line with the fundamental set of criteriad/¢EDup by the

Samplingperiod Average valu(EQR) ExtremegEQR) Classification
March 0.726 0.6390.797 good
June 0.787 0.6620.970 good
August 0.678 0.4090.882 moderate
October 0.625 0.3780.882 moderate

Tablel2.1.54 Classification categories and EQR valhgwbEnthder ecolgical status assessment accordingt-he
based on the tests carried out Datheh&akderry- Gerjer 0 ksectidin20092010n each of the sampling periods
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The location and times of tests on atlesr dovater are present@ditel2.1.5.

Name Sample unit cod EOVX EOVY Date

27.06.2012

Kondor Lake PLKTFB 13634 6360 26.09 2012
Angler Ponds PLHTFB | 13690 63604 14.11.2012
Dead Danube of Fadderry PLFHDFB1 | 1247¢ 6334¢ 21.06.2012
26.09.2012

27.06.2012

q

Dead Darbe of Fadel peach PLFHDFB2 | 12134 6366 26.09.2012
Northern Dead Danube of To P50THDFB1| 1195¢ 6305} 27.08.2013
Northern Dead Danube of Po P50THDFB2| 12224 6326] 11.10.2013
. 27.08.2013
S i-<channel P50SFP1 | 11069 63664 1010.2013

Tablel2.1.%.: Phytobentheampling from other bodies of water
12.1.5.3.2 Sampling method

Sampling from the phytobenthos was carried out to obtain a quantitative sample complying with the Water |
Directive, the Hungarian standard MSZ EN 15110 (sampling) and MSZ EN 14407:2004 (sample processing),
account the methodol ogi c all Evgluaiiod & thé reselts was ynad€ anshe basisiof
the EQR values calcdatem the IPS diatom index and in accordance with the recommendations develop
domestic application of etah[€2400VE2A14)r Fr amewor k Direc

Diatoms of the benthos were determitieelelsgmination of the preparatiobgdeiad in Styrax resin following
digestion in hydrogen peraxidkerlightoptical microscof@PTONdlankton microscod®efold magnifying oil
immersion objective and phase contrast setting ® n8&]}.Fbr the dualitative determinationdidithva species
the taxonomic conceptrammeandLangeBertalot [124], [125], [126], [127]was followed

12.1.5.3.3 Method of evaluation

The following diatom index conforming to the recommendation of the WFD Methodologidd] Gyidelirfies [12
the extent of pollution is calculated on the basis of the relative abundance percentageentiictaminthe
populations per species, genus and family as a function af specimens

IPS=SUM@Bv*p)/SUM(¥)
where

S: indicator (sensitivity) valtieedbxon
Vi indicator weight of taxon
p: relative abundance of the taxon expressed in percentage value of the diatom specimens counted in tl

TheS value may vary betwéefrery tolerantand5 {ery sensitiyghe value of betweerl (ess specialised
speciegand3 (erygoodndicator species for the variable concerned

ThelP$S diatorrindexvarying in the range between 1 and 5 was rescaled for the range between 1 and 20 in o
allow better comparability to the other:indexes

IPS=475IP&i 3.75

Evaluation of the resultsvider coursesvas made on the basis of the EQR values calculated from the IPS diat
index and in accordance with the recommendations developed for domestic application of the Water Framewc
( Sz ietaB[b2g0], [121]).

For the purposes of the type specific classification procedure the cal&idRmiusf s made on the basis of
the formula corresponding to the type of the water course assessed
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For the purposes evaluation of alegmal status the following table of limit values developed with equal intervals
which can be used

Ecological statu EQR

high 00. 8
good 0.6010.800
moderate 0.4010.600
poor 0.2010.400
bad 00. 2

The ecological statuakésis determ@d on the basis of the TDIL index calculated from the qualitative and quantit:
testing of the diatom population pinytebenthdStengeK o v 8t @l$1239]).For the purposes of evaluating the
results, thellowinglassification methodStgerK o v 8t@l§1239]which is the original version of the method
currently being progressed

Ecological statu] TDIL
high 45

good 3<4
moderate 2<3
poor 1<2
bad 0<1

12.1.5.4Macrophyteesting
12.1.5.4.1 Sampling

Macrophytsampling on the Danub20it?and2013wss made in a total of apstreanandsevendownstream

profile during the vegetation pdiiatlel2.1.5). In the course of the exact selection of the sampling times the
suitability of the Danube was taken into consigheratompling operations were harmonised with the times applicak
to the physical and chemical testing of the water as well as with the times when the other groups of living orga
assessed.

Section profile Name Sample unit | =y | Eovy Date
number code
Upstream | Paksupstreamght bank P50DMF1] 14381( 638876 20.07.201
) Pakaupstrearteft bank P50DMF14 143394 638622 06.10.201
I Pakshot water dischamight banf  PLDMF11| 137622 636605 02.07.201
" | Pakshot weer dischardeft bank PLDMF12| 137774 637254 30.09.201
Neardownstream " Nagys arighthankt y ¥ PLDMF21| 137071 637148 02.07.201
" [Nagys alefthank t y % PLDMF22| 137394 637549 30.09.201
v U s zrighd bank PLDMF31| 136219 637711 02.07.201
" | Us zlet bank PLDMF32| 136213 638260 30.09.201
v Gerjed= o0 kightbank PLDMF41| 13028( 638212 02.07.201
Middistancelownstrea " | Gerjerr 0 Keft IBRank PLDMF42| 129609 639081 30.09.201
Vi Domboright bank P50DMF2] 121597 639411 20.07.201
" | Dombrileft bank P50DMF24 121000 639605 06.10.201
VL. S? - Bt bankh P50DMF31] 108176 639604 20.07.201
Distantlownstream S i Sout h P50DMF34 10882( 639554 06.10.201
Vil Baja P50DMF41 97912| 639050 20.07.201
" | Baja P50DMF44 97576 639454 06.10.201

Tablel2.1.5%: Macrophytsampling on the Danube
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The location and date of sampling from other bodies of water aralde®vh &h

Sample unit
code

PLKTMF1 136611 635862 01.07.2017
PLKTMF2 136317 636067, 29.09.2017
PLHTMF1 136902 636063
PLHTMF2 136887 636159
Angler Ponds PLHTMF3 136387| 636161
PLHTMF4 136257 636141
PLHTMF5 136805/ 635970
PLFHDMF]] 126038| 635541
Dead Danube &hddl. PLFHDMFZ 126131 635105
PLFHDMF3 126101| 634635 01.07.2017
PLFHDMF4 123372 634779 29.09.201%
Dead Danube of Fa2d PLFHDMFS 123036| 634807
PLFHDMFg 122632 635730
P50THDMF] 120485| 631L078
P50THDMF] 119338 630506

Name EOVX EOVY Date

Kondor Lake

01.07.2017%
29.09.2017%

Northern Dead Danube of To] PS0THDMF| 122212 634162 Sé‘i’g'ggij
P50THDMF{ 122270 634234 T

P50THDMF| 122022 632164
. 21.08.2014
S i-channel P50SMF 110702 636105 " 00 )

Tablel2.1.57: Macrophytsampling from other bodies of water
12.1.5.4.2 Sampling method

During the sampling procedure the provisions laid down in the Europ&hh Esdb@mdisN 1418%ere taken
into account just as well as the compendium for the assessrraptiydagtock in watercourses and fakess k § ¢ s
et al. [1:28]),and the basic rules of statistics applicable to data collection, number of sampling units and random

The sampling method applied in the field was bad¢éohter {i23]methddogy of theSTAR projedh the course

of macrophytsampling the name of all species in the designated sampling zone must be recorded and a ph
index estimated for esppbciesThe phytomass is not identical with b{kgiassarerit is rather intermetas the

amount of species imagined in the three dimensioRaltmaoore, thelexs not based on relative o@sebut

includes vertical species arrangement

The phytomass scale has five gfudgs grades range from the very sporadenoeabtanealonestems up to
continuous mass populatibims division of the five grades relies upon the subjective judgement of the surveyor
field However, according to the experiences gained the division of the five grades dogsmajopriffetersses
when individuals with different level of experiences. e tlatlowing description assighe division of the
various grades on the scale

1=rare speciesccurrence gtanealonestems

2=rare species, occurrence inr rolinsters

3=frequent species in the assessment zone butadweditudany continuostands

4=the species has extensive dense stands but only in a minor part of the assessment zone
5=a species creating uninterrupted continuous stagedguariéties in the entire assessment zone

Assessment of macrophya&iar courses accomplished in longitudlar@ectsunning in parallel with the banks

Sampling should be forwarded in upstream direction, increasing the chance dokdef®eictbphsttplants
floating on the surface of the .vizateng the sampling procedure the appropriate location for sampling shoulc
identifiednd the width of the sampling section determined

Key sampling criteria for the sampling site llvess fo

- The sampling site should conform with the requirements formulated in Section 1.3 of AiFBx No V to the
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- The sampling site should be adequately representative for the body of water as a whole since the entire bo
will be classifiedtbe basis of relatively low number (1 to 3) of sites

- Homogeneity river bed section must be designated where properly developed stocks of glarathare found
words, which are not cut, sprayed, bjrmdttee most homogenous conditionslpgasvaiEnvironmental
conditions are understood mainly as the level of shade, flow rate of the water at the sampling site, and th
patterns of the riparian areas adjacent to the river banks

In the case of main canals, rivers and laggtheiva&irvey must be made along one of the banks selected in &
appropriate width of the sampling zone, because these habitatslaciyegstation in their midstream due to the
prevailing bed morphological propertieStigelength of the samgpkection should 1@ mThe least exactly
specifiablpart of the methodology is the width of the assessment zone and the designation of the boundal
sampling zone towards the.ddawever, based on field routine experiences this can duxoraglighed
nevertheles®uring sampling all plants which stand in water for at least 30% of the year should be include:
assessment

Macrophyte assessmentaf@sis accomplished alonguabenof transects positioned parallel with and elong th
shores pending on the size of the body oT mat@umber thnsectshall be in accordance with the guidelines
developed [Schaumburg et al.-BR2as follows

<05 km: 1-5transects
0571 2,0kt 4-8transects
2,00 5,0km  510transest
5,0-10 krix 6-12transects
>10 krh 8-15transects

Based on the size of the lake, a clearly marked range is provided for sampling ¢reantentsnber of the
transectss to be determined by the field assessor, during which proedditytaf taei riparian habitat types and
natural conditions (disturbance) should be taken intd leqmint is to survey as many kind of habitats from the
body of water as possible in order to represent the body of water as a whole

In the currenssessment stuBlyransectaere determined in the case of lakes

During the assessment of each transect running in parallel with the bank four additional belt transects were
which are perpendicular to the amkvidth of the helhsects 2 m their length varieanging from the open water

up to the boundary of the ripar@@nophyteone on the bank®termination of the boundary for the banks will be
made in the same manner as described for watercourses

During the assessment dbdlitetransecesach plant species and estimated phytomass within each of the belt trans
were recorded the same way as describedAalfozeend of the suri@yentually, in the laboratbey data sets

from the four belts are consolidated aaddhe quantitative indexes of the same species Bughagederaging,
values fro@5 are rounded upwards

12.1.5.4.3 Method of evaluation

Rlcalculation is made on the basis of the data obtained on submerged, free floatiagdsateadhand marsh
plants For the purposes of classification only the data obtained during the collection proc&stigasethod the
are evaluateAbundance values determined on the site in the field rahtpdg(Kohter [123])are converted to
guantitativealues as follows

Species identified at the sampling site are arranged in indicafbheclinstisietor clusters carry the following
meanings

GroupA: Species occurring in the habitats with the referential or near referential ecolagigal status i
numbers

GroupC: Species not or rarely occurring in the habitats with the referential or near referential ecologica
Typically dominant species of disturbed.habitats

GroupB: Species which do not have any paitcitatopropertiesTypically they are found in large
numbers both in disturbed habitats and habitats with the referential ecological status
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Classification of the species in indicator groups was made on the basis of the daECSE)RStudigend

expert estimateor the purposes of classification the social behaviour types of individual species, water, s
nutrient requirement paramgtfg and the categories of the German, Austrian and Slovak systems were taken
account

Quantitative parameters dafispavithin the same indication groups should be adttesleyent a species is found
during the assessment period which is not included in the indication table, the species concerned should be co
irrelevant for the purposes of calcufatioe number of such irrelevant species thidigtay distort the entire
calculation matrix, therefore if the rate of the irrelevant species éd¢hedslculated value foiirtdexcan not

be regarded as relible

Calculation conditionsMatercourse$l)The sum of indicator species numbers adii§; {R)bie rate of indicator
species reach@s % For lakeq1) The sum of macroprstecies numbers adds Ugbtexcept salt/natron lakes,
where this value shoulchbémum 15; (Phe rate of indicator species should é&éged

Additionally, if the number of species found is less than two, the classification outcomantndithet for ralers,
or for lakeEEQR = 8f the following species appear in a predominan(i.gudhngirytotal amount is at &gt
compared to the entire quantigRIvalue should be diminishesiOblf theRI valudbecomes: -100when these
conditions are applied, Rierl00.

0o Amorpha fruticosa

Elodea canadensis/ nuttallii
Myriophyllum spicatum
Najas marina
Potamogeton pectinatus
Ceratophyllum demersum
Ceratophyllum submersum

O o0Oo0o0oo

o

The Referentedexs calculated with the follofeimgla

$0,-30.

RI = 'In—/l* 10X
O,

i=l

where

RI =referenciandex;

Q=6 Amount 6 of'A5species in
Q@i=6 Amount 6 ofCispecies in
Q=6 Amount 6 of specgies in
na=Number of species in gtAlup

nc=Number of species in ghleup

ng = @+B+Ciull number species.

D@ Q@
— < =
—0o o0
c C

he three groups

TheRlvalue is converted into the value within the 0 to 1 range required under the WFD with the help of the
formula

EQR = {(RI + 100)5}(L00

Classification limit values for lowland rivers

Ecological EQR Rl value
status
high 1 1.0Gi 0.7
good 2 0.7Gi 0.48
moderate 3 0.471 0.30
bad 4 0.29 0.05
poor 5 - Lack of vegetatio
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for shallow lakes

Ecological EQR Rl value
status
high 1 1.0Gi 0.75
good 2 0.74i 0.55
moderate 3 0.541 0.35
bad 4 0.34i 0.05
poor 5 T Lack of vegetati

12.1.5.5Assessment of macroscopic aquatiertebrategmacrozoobenthos)
12.1.5.5.1 Sampling

Macroscopic aquatic invertebrate sampling on the Danube in 2012 and 2013 was made in a total of one up:
seven dowmsam profiles during the vegetation period. Each of the sampling units consisted of thneéssampling
(Tablel2.1.58, Tablel2.1.5). In the course of the exact selection of the sampthrg dintability of the Danube

was taken into consideration and sampling operations were harmonised with the times applicable to the pF
chemical testing of the water as well as with the times when the other groups of living organisms were assesse

Profile Sample subunit

Section Name EOVX | EOVY Date
number code

P50DMZB11| 14381( 63887¢
Paksupstreamght bank P50DMZB11] 143829 638804
P50DMZB11{ 14381( 638671 20.07.201
P50DMZB12| 14338| 638627 06.10.201
Paksupstrearteft bank P50DMZB12] 143227 63753]
P50DMZB12{ 143053 637344

UPSTREAM l.

PLDMZB111 137627 636601
right bandlownstream Bfks hot water dischar PLDMZB112 137531 636653
PLDMZB113 137487 63673 02.07.201
PLDMZB121 137774 637254 30.09.201
left bakdownstream B&ks hot water discharg PLDMZB122 137594 63741]
PLDMZB123 137457 637511
PLDMZB21] 137071 637148
Na gy s aright bank y Y4 PLDMZB212 13708 63719/
PLDMZB213 136957 637294 02.07.201
PLDMzB221 137397 637544 30.09.201
Nagys alefthank t v Y4 PLDMZB227 137277 63760]
PLDMZB223 13697¢ 63786
PLDMZB31l] 136214 63771]
U s zrighd bank PLDMZB317 136173 637743
PLDMZB313 135099 638044 02.07.201
PLDMZB321 136213 63826( 30.09.201
U s zleftdhank PLDMZB327 1361471 63827
PLDMZB323 13576¢ 638354

NEARDOWNSTREA II.

PLDMZB411 13028( 638211
Gerjerr o kightbank PLDMZB412 12903] 638801
PLDMZB413 12863¢ 63893¢ 02.07.201
PLDMZB421 129609 63908] 30.09.201
Gerjer- 0 Keft Bank PLDMZB422 129197 639201
MIDDISTANT PLDMZB423 129034 639301
DOWNSTREAM P50DMZB21| 121597 63941]
Domboriicht bank P50DMZB21] 121591 63939¢
P50DMZB21} 121565 639391 20.07.201]
P50DMZB22] 12100( 639604 06.10.201
Domboteft bank P50DMZB22] 120984 63960
P50DMZB22] 120907 63955¢

VI.
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Profile Sample subunit

Section Name EOVX | EOVY Date
number code

P50DMZB31| 108176 639604
Si - ot bankh P50DMZB31] 10808] 63968]
P50DMZB31}{ 108017 6397871 20.07.201
P50DMZB32| 10882( 639554 06.10.201
Si - Isfibank h P50DMZB32] 10819 63973

DISTANT P50DMZB32] 108544 639921
DOWNSTREAM P50DMZB41] 97912 63905
Bajaright bank P50DMZB41] 97368| 63897]
P50DMZB41] 97244 638944 20.07.201
P50DMZB42| 97576| 639454 06.10.201
Bajaeft bank P50DMZB42] 97474 63940¢
P50DMZE238 97276] 63942]

VIL.

VIII.

Tablel2.1.8: Sampling ofiacroscopic aquatic invertetapats on the Danube

The location and date of testing on other bodies of water isTaitulel@et. 8.

Name Sample unit cod¢ EOVX | EOVY Date
PLKTMZB11 | 13661] 635862 j
01.07.2012
Kondor Lake PLKTMZB12 13631 636067 29.09.201
PLKTMZB13 | 13612] 635805 s
01.07.2014
Angler Ponds PLHTMZB 13690] 636063 29.09.201
PLFHDMZB11 | 12038 635541 . . |
Dead Danube of Fadd | PLFHDMZB12 | 12613] 635105 o' 10501
PLFHDMZB13 | 12610] 634635 s
PLFHDMZB21 | 12337] 634779 . -
Dead Danube of F&dd | PLFHDMZB22 | 12303{ 634807 5’00501
PLFHDMZB23 | 12263] 635730 s
P50THBIZB11 | 12221] 634162 j
$§lﬁr;fr” Dead Danube 5061 5vzB12 12048] 631078 Sé:gg:ggt
P50THDMZB13 11933{ 630506
P50THDMZB21] 12227( 634234 j
$8|?12§.m Dead Danube 5001 ovMzB22 12202] 632164 Sé:?g:ggt
P50THDMZB23 11969 630551
P5GMZB11 11070] 636105
S i-channel P5osMzB12 | 11069{ 636135 21082013
06.10.2013
P50SMZB13 11070] 636163

Tablel2.1.5: Sampling for macroscopic aqauatic invetdgrate other bodies of water
12.1.5.5.2 Sampling metid
Water courses

Sampling was based orEHSTAR/AQEKampling proto¢dP2],and its version adapted to Hungarian conditions
entitted'NBmRsampling procedure for aquatic macroscopic inver8srgilisg was carried out by taking into
account thetandardMSZ EN 27828:1998ater qualitfaking biological samplsdelines for taking samples of
aguatidoenthic macroscopic invertebrates using hand KD n&828:1988hdMSZ EN 28265: 1998afer
qualityThe structure and use of quargitampling devices designed for the collection of aquatic benthic macrosc
invertebrates living in bodies of shallow freshwater with pel{EBCHO8R6H$988).

The samples should be taken in the case of rivers and (atgh rgetisBanub) a 3x10metres ectionwhich is
deemed to be representative 300metres lengtifhe bottom should be stirred by the so called kick and swee|
method, standing in the klesp beach zone holdingt a st andard pond net (0. 2
turned back downstream teddingon the spot or kicking the pebbles, and the aquatic benthic macrosco
invertebrate organisms, living in it or attached to the surface, which are dettby theodurrent shouthbght

In any one habitat type 5 AQEM type replicates need to be taken from each habitat in accordance with the |
distribution of the habitats concem#ith&bitat samplivgjch is handled as a single sabwyieg sampling, 3
subsamples are taken from each sampling sites which can be seen as independent fraontaieirgmother
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replicates eadh replicate= collection of from2&x25 cnareg. A total ol5replicates are screened in any one
samplingoints, accounting for a surface &r&865 Aper section

Processing of the samples covers a iftgtafps of macroscopic invertebrate organisms down to the species leve
the extent possifgbicked out on the spot, using a white phatdgggpthiey should include the followings taxons
required by tiNBmR protol

Gastropodartail},

Bivalvianfollusds

Hirudineddechep

Malacostrackyer ranks craps
Ephemeroptemradyflies
Odonatadfagorilies,

Plecopteratonefligs

Heteropteravéter bugs and pond skgters
Coleopteraquatic beetles
Trichopteradddis fli¢s

Groups of organisms beside the aforementioned taxons are also counted and identified down to the lowest pc
of taxonomidentification is@mplished with the use of stereo microfhepsta are recorded iExrebased
databasewhich contains the taxon nAQ&M/STABbde(ID_ART}Yhe name of the sampling site (aodite
guantities ¢dixonsnind/r This allows further gsial of the data obtained bpHETERICS 3sBftware programme
(www.agem.jle

OO0 O0OO0OO0OO0OO0OO0O0

o

Lakes

Nowellestablishesampling protocol approved by the EU WFD is currently available for aquatic macroscopic inve
organisms ing indkes The method used mostly followgtE&procedures

The bottom section covered is 250 metres and can not be at any part of the lake bottom which concerns a
hydromorphological feature such as a bridge, beach, transverse. dinbdekgtetf the sampling sect@xil®

metres a representative section fo2%0erstre length covered earlieame samples are taken in these details of
the bottom, as described above for waterddiershabitat types to be sampled initlatiairweedy, marshland
vegetation, and the open sediment skfaaceplicates should be taken from each section and these handled late
the same way as described above for watercourses

In the marshy vegetation the net should be swept tloeghengisen surfa@25x@5m).When samples are

taken from haieeds, a sweep must be made from the bottom to the top on the surface concemjei (0.25x0..
addition to the sampling of the sediment surface, while on the open sedimd2&xi@smzteaneshoulde

swept so that its rim dipped a little bit into the silt

Processing of the samples is done the same way as in the case of watercourses
12.1.5.5.3 Method of evaluation

During the analysis of the quantitative data communitpditatitsesuch as number of indikradgynd/ rd),

and the number takos are determinetihere are a number of statistical methods available for the purposes
comparing quantitative parameters of the gaimpbes of taxgmiensitydiverdy). Distribution patterns of the data
(standard or nstandandwereassessedsing th&olmogoreSmirnotest the similarity of variances bBahett

test Correspondingbgarametric testifgne way analysis of variand@&l@VAk conducted

Similarity ardissimilarityf quantitative samg#esnpling sitesan be analysed by the ordination procedure generated
with th&rayCurtigunction and principal component aRGaAThe key of the procedure is that the sampling sites
which arelose to each other will show a higher level of similarity with respect to macro fauna composition and
than those situated further away from the cluster Giipgintsedure may be suitable for separating sampling site
affected directly bome actual impgetch as hot wateand to determine, whether or not this impact is actually felt
The presenadbsence matrix obtained during the qualitative processing of the samples (binary data) can be te:
hierarchic classification mettied so called cluster analyfses most widely accepted analytical method for the
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classification lofing communitid$ie key feature of this ma#tbdt it is able to detect similarities and dissimilarities
progressing from the top to downiéraechic manner) on the basis of the composition of invertebrate communitie
individual samples (sampling. sites)

Ecological statuassessment in watercourses

Ecological status assessmast accomplished on the basis of a sarzatletetwiindexthe HMMI (Hungarian
Multimetric Macroinvertebrate Imdgyjred by the WRKDV 8 r b 2 r --42],e[123])awhich phsied the
intercalibration process of the European Union and itsHYR dexdogical Quality Rasiesification scfleb)
proved to be well suited for the evaluatiorcofdbie@ statuswatercourses

Ecological statuassessment in lakes

Since no established sampling method is available at the time being for the assessment of faaosofinvertebra
lakes, theoelmical statuswas assessed on the basis of the family scoring system used in international referenc
macrozoobentHd27].

12.1.5.6Assessment of fishes
12.1.5.6.1 Sampling

Fishes were sampled in the Danube 2tidgnd 2013from a total of 7 profiles in upwreanand three
downstreamsectios during the vegetation peEadh sampling unit consisted of several sampling Satnpliitg
subunits were distinguished on the basis of the habitat conditions and in particular th¢sabtdltha Bbfpom

taking into account the results from tests carri2d0O®ahd?2 0 1 0 ( K ® k -222)Is the aowese pf thé dxact
selection of the sampling times the suitability of the Danube was taken into cbsaidphaiijpop@nations were
harmonised with the times applicable to the physical and chemical testing of the water as well as with the time
other groups of living organisms were assessed.

Section nzr;fg:r Name Samplesubunitcodg Bottomtypes] EOVX EOVY| Date

P50DH1111F 143801 638921
P50DH1111A natural 14382] 63883¢

Paksupstrearight bank P50DH1112F 14380y 638744 22.07.2013

P50DH1112A 14384{ 63829] 08.10.2013
P50DH112F pebbled 13867] 63578
UPSTREAM P50DH112A 13819 63615_
P50DH121F pebbled 143401 63851
P50DH121A 14340( 637924

Paksupstrearfeft bank P50DH1221F 14264y 6370117 22.07.2013

P50DH1221A natural 14247] 63685 08.10.2019
P50DH1222F 14116( 63589f
P50DH1222A 14091( 63581¢
PLHD111F pebbled 13763( 63658
PLHD111A 13759y 63659
PLHD112F natural 13757] 63661

right bandownstream of PLHD112A 13749] 63673 03.07.2013

NEAR I Paks hot water dischart PLHD113F pebbled 13749} 63674 01.10.2013
DOWNSTREA ’ PLHD113A 13747 636753
PLHD114F natural 13745] 63676
PLHD114A 13722( 63695]

left bankownstream of PLHD12F natural 13803] 63700§ 03.07.2017

Paks hot water dischar{ PLHD12A 13761( 63737 01.10.2013
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Section Profile Name Samplesubunitcode Bottom EOVX EOVY| Date
number| types
PLHD211F sebblo|L3708] 63715
Nagy s aright hank PLHD211A 13706] 63715¢ 03.07.2013
. PLHD212F tural_13697{ 63728 01.10.2013
: PLHD212A 13659] 637451
Nagy s alefioakn | PLHD22F tural_13727]_63758] 03.07.2013
PLHD22A 13681] 637931 01.10.2013
PLHD311F tural13627{ 637671
PLHD311A 13618] 637741
Us zright bank PLHD312F sebblo|L3618] 63774 03.07.2013
y PLHD312A 13616] 63778 01.10.2013
: PLHD313F tural_L3514( 63802
PLHD313A 13476] 63813]
Us zleftdbank PLHD32F sebblofL3504! 63854 03.07.2013
PLHD32A 13444] 638631 01.10.2013
PLHD411F atural_L3353] 638171
PLHD411A 13330] 63820
. . PLHD412F 13325 638204 04.07.2013
GerjerF o kightbank PLHD412A pebbled— 30 il 63820! 02.10.2013
v PLHD413F pebblo|3094] 63807
: PLHD413A 13066] 63808¢
PLHD421F pebblo|L3360{ 63869
GeriesF o Hef ANk PLHD421A 13332{ 638694 04.07.2013
MIDDISTAN f PLHD422F 12918 63919 02.10.2013
DOWNSTRE PLHD422A natral— 5897/ 639324
PSODHZIIF | 1129001 63964
Domboright bank P50DH211A 12173] 63949] 22.07.2013
P50DH212F | | 12158] 63939 09.10.2013
vi P50DH212A 12133] 63922
: PSODH221F |\ | 12236] 64029:
Domboiift bank P50DH221A 12205] 64015 22.07.2013
P50DH222F | 1 12101] 639614 09.10.2013
P50DH222A 12073{ 63945]
PSODHBIIF | | 10807] 63887
Si . g benks P50DH311A 10874 63907¢ 23.07.2013
PS0DH312F | | 10519] 639734 09.10.2013
Vil P50DH312A 10492{ 639631
: PSODH321F | | 10883 63953!
Si . Iefhank | P50DH321A 10864 63981¢ 23.07.2
P50DH322F 10748 640604 09.10.2013
DISTAN P50DH322A | PePPIe6718] 64063
DOWNSTRE PSODHALLF | | 9962 63935]
Bajaright bank P50DH411A 99335 639314 23.07.2013
PSODHAIZF | | 08624 63917 10.10.2013
Vil P50DH412A 98296 639124
P50DHA21F | | 99779 639811
Bajsleit bark P50DH421A 99430 639771 23.07.2013
P50DH422F 98199 639524 10.10.2013
PSODH422A | PePPIe g a5 63946

Tablel2.1.51Q Coordinated fisSh communiggampling stimits on the Danube
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The location and date of testing on other bodies of water iSTjtaedded]. &1

Sample unit | oy | Eovy Date
code

PLKTH11F 136437 63596
PLKTH11A| 13632( 636046 05.07.2017
PLKTH12F 136174 635795 03.10.2011%
PLKTH12A | 136099 635698
PLHTH1F 136911 636078 01.07.2011
PLHTH1A 136874 635978 29.09.2017
PLFHDH11H 121301 637163 05.07.2017
PLFHDH11A 121442 636911 03.10.2011%
PLFHDH21H 12564§ 633688
PLFHDH21A 125684 633795 05.07.2011
PLFHDH22H 125711 633979 03.10.2011
PLFHDH22A 125586 633888
P50THDH11| 119347 630550
Northern Dead Dand P50THDH114 119537 630626 21.07.2011
Tolnal. P50THDH12] 12037( 630909 07.10.2038
P50THDH12{ 120511 630954
P50THDH21l 12200§ 632297
Northern Dead Dand P50THDH21/ 122117 632428 21.07.2011
Tolna2. P50THDH22| 122293 632578 | 07.10.2011
P50THDH22/ 122361 632714
P50SH11F 110724 636174
P50SH11A | 110674 636580| 23.07.2011
P50SH12F 11072( 636862 09.10.2013
P50SH12A 110717 637199

Name

Kondor Lake

Angler Ponds

Dead Danube of Fdg

Dead Danube of F&q

S i-<channel

Tablel2.1.511 Coordinates fish communigmpling stimits in othdodies of water
12.1.5.6.2 Sampling method
Watercourses

For the purposes of designing of the sampling procedure the applicable parts of Ministerial Decree N0.31/200
KvVM laying down certain rules for the monitoring and state assessment of the fsieandaiEN 14011:2003

Water qualigSampling of fish with electtivitychapters of the oj ect fApr epar ati ons f or
the Birds Directi9/409/EQ andHabitat Directi(@2/4FEQ (2006/18/176.02.6dhcerningampling for fighe

contents of tiéBmRfish sampling protoewmid the methodological guidelines\Whathe Framework Diredtive
monitoring of fisH&216], [1A7].Additionally, the methodological chapters and findings of the Enviatmental Irr
Studies carried out in the environmenPaksheuclear Power Riare also taken into accfdaasKk ov 8 e s [ 1
14] ; K® k -22))Aecordimgly, the njeth@& of sampling complies\iFnefairements

The means of sampling waslatric sampling apparatus (EME) with 7 kW output operated from a direct current
diesel generating set, typasGrassl EL 64 11 Gampling was accomplished ugl@gcadiametetanding net
mouthhand held anadehe equipment confotohe sho& protection and registration requirements laid down in
Ministerial Decree ®032000. (XI. 14.) F\@dmpling was quantatpartiain other words, it was done in a section

of the channel cross pjoéitel, whenever feasible or neceBsarpentbandstratifiedhat is, it consists of several
subunits, the length of which is assigned in proportion of the typiddiehdigtts of the sampling unit was
500metresSampling was made from a boat, in line with the maat strestant spe Taking into account the
properties of tBMEthe sampling operation was made in the riparibopzane bottom points of the sampling units
were identified and recorded with the h&P8firgit For the purposes of assessing the resultscithe fepad

were identified, the number of specimens recorded on dictaphones for. Edidpiso@Ouiwas also identified

and counted, independently from the adult inddachydisg was completed twice, once in Summer and once i
WinterExactdate and time of sampling was made with due regard to the water level and the weskiger conditic
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optimal water level for sampling was four@@0 beas measured by the Paks watermarkhgosine of sampling

was during daylightentificatioof the fishesaxonomicalassification and nomenclature of the fishes was done in
accordance with the workBdrinkey (196&hdMiller (1990dndHalasK o v 8ndHarka (20111249], [150],

[1251]

Lakes

The means of sampling was an elaoiptirg apparatus (EME) with 7 kW output operated from a direct current (
diesel generating set, type Baass| EL 64 1l Gl. Sampling was accomplished using a 40 cm diameter landing
mouth, hand held anode. The equipment conformsheitiRptidection and registration requirements laid down in
Ministerial Decree No 90/2000. (XI. 14.) FVM. Sampling was quantitative, partial (in other words, it was done
of the channel cross profile), and, whenever feasible or inegessasgndstratified (that is, it consists of several
subunits, the length of which is assigned in proportion of the typical habitats). The length of th&8ampling unit
Taking into account the properties of the EME the sampling operation was andgierpteitbonazone Top

and bottom points of the sampling units were identified and recorded with the help of a GPS unit. Sampling
also measured WBRS.

At theFishing Pondsampling point assessment was made using a lowears@pass| |G 200 |ipeEME
operated from batterieguipped with 20 cmdiameter manual ano@iee equipment conforms witlsitbek
protection and registration requirements laid down in Ministerial Decree No 90/2000. (XI. 14.) FVM. Sarr
guantative, partial (in other words, it was done in a section of the channel cross profile)Thatlengtmobdus
sampling wakbOm. Top and bottom points of the sampling units were identified and recorded with the help of
unit. Sampling lengths also measured with GPS.

For the purposes of assessing the results, the species found were identified, the number of specimens re
dictaphones for each sub unit. Offspring (0+) was also identified and counted, independenthidt@isthe adult indi

Sampling was completed twice, once in Summer and once in Winter. Exact date and timéafhsamgsohg was
with sampling on the Dariliiie time of sampling was during daylight.

Identification of the fish@sponomicalassification and mowlature of the fishes was done in accordance with the
works by Berinkey (1966) and Miller (1990), alkddHal&sic s a n d[1249, 150G, [15Y 01 2)

12.1.5.6.3 Method of evaluation

For the purposes of evaluation the occurrence of protected antkstedtigppcies and species covered by
international conventihs ni st er i al D e ¢ roéthe Mihistry bfEHvRoDIBebt.pibshirg the list& &f
protected and strictly protected plant and animal species, strictly protected careb anithgllapmtecies of
Community (European Union) nature conservation inguutaric®irecti@2/4EECof 21 May 1992 on the
Conservation of natural habitats and of wild fauna @ogdiaraent Decree No 275/2004. (X.8.) on the areas of
Communitimportance dedicated to nature conservation as an@dgdrbgnt Decree204/2006. (X Rwas

also taken into account

During the ecological analysis of the quantitative data thdaxamsyexfies abundanc(CPUE)vere assessed
for eaclsampling unger sectigmandi in order to assess on a fine resolution @ctdie subunit level as well, in the
case of Danube samssluation and comparison of the data were accomplished using statistical methods

Ecological status assessmemtiatercourses

Determination of the age structure in order to allow classification accorBibges #duhieved by separate
identification of offsp(ivgandaduli>0+)generation the case of watercourses the results were evaluated by th
useof the evaluation method developed for domestic watercourses in compliance with the WWEQIHRftirements
(Halask o v &mdg - t h m® rl@)sBiological Ihtegration index provides the theoretical background for t
ecological classification sybss®ad on the fish community structure of domestic wat&heaysesn developed

is a multimetric evaluation procedure where variables are constituted by the ecological type clusters of fish ¢
and anthropogenic impacts appear in thérasuiggregated way
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According to the water type categories of the classification patodastiypeB. Classification is provided for
each2000metres uniBased on this classification grades are spec#iection & be classified "&nall and
medium size lowland rivers and tdhget).Classification was provided forl@8Cmetres

Ecological status assessment in lakes

Evaluation of the results for lakes was accomplished with the help of individual experttastiradies gar@nei
or a European classification system is not available at the Dutdeailagsification, the contents of the document
byHalasK o v 8§ ¢ s -17were talken ifitdla2count

The expert classification consists of a three gradaescale the followiagceptable (3Jveragd?2),bad(l).
Quiality status of the body of water of the lake concerned is specified on the basis of the arithmetic means of
specified in the taflbe five grade classification WRREorreponds to the following scores here

1.00=bad(1)
1.33=poorn(2)
1.66=poorn2)
2.00=moderaté€3)
2.33=good4)
2.66=good4)
3.00=high(5)

For the purposes of classification results from both the Summer and Winter samples are takesadrmatonsidera
the final status grade is determined as the arithmetic means of each classification scores in accordance wit
pertaining to rounding

Conditions taken into account for the purposes of classifi 1 Szcore 3
Composite expert opiriased on species data sets 1 2 3
Relative abundance of specialists <159 15339 >33%
Relative abundance of native species <339 33669 >66

Tablel2.1.512 Criteria taken into account for the puspokessificationbafdies of watedakes based on tish community

12.2 THEDANUBE SECTION ASSESEDU N A F ¥ L -BAUBR

The Danube section assessed as part of thetimdyisidngs to the body of water midikieUVAEP444

The Danube section assesaethe divided up into two major parts, a northern one and a southern one from the 1
of the hot water canal discharging from Paks Nuclear Ra&%2&Rkmkm The Danubestiorwhich is free from

the impact of the hot water discharge andutte $2etion which is affected by the impact of the hot water dischar
are calledpstreansectionanddownstreansection

The general site map of the studies carried in 2012 and in 201JFigstebit .8h
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Figurel2.1.51: General site mappbfy/sicahemical testipgofile®n the Danube 2012. and 2013
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Danube profiles where the studies made in 2012 and 2013 under the programme (PR) and where the resul
water gualy backbone network (VmTH) were processed are déstilgdexlirsl.

No Name of section | Danube riv] Profile numbg Year| PRstudy No. Note
km

1|{Dun af (fPoaddnd@ 1560.6 0 2013 2 DistantDanubeupstreanprofile
PR+VmTHtudies

2 | Paksferry 1534,0 1 2012 12 NearDanubaupstreanprofile
PR tests

3 | Pakshot water canal 1526,0 2 2012 12 Direct impactgownstreanprofile
PR tests

4| Nagysarkan 1525.3 3 2012 12 Direct impactgdownstreanprofile
PR tests

5|Usz-d 1524.7 4 2012 12 Direct impactgownstreanprofile
PR tests

6 | GeriefF o kt R 1516,0 5 2012 12 Direct impactslownstreanprofile
PR tests

7 | FaddDombori* 1506.8 6 2013 6 Distantdownstreanprofile
PR+VmTIitésts

8 | S i-SouthlGemenc) 1496,0 7 2013 6 Distantdownstreanprofile
PR tests

9 | Bajaroad bridge 1481.5 8 2013 2 Distantdownstreanprofile
PR tests

Tablel2.1.51: Testprofile®n the Danube and other characteristics

The general siteymof study profiles orihaubén 20134s shown drigurel2.1.82.

e ,l]r._, \ =

Jz

l 7 / 5.sz.

=
\

Figurel2.1.8: General site map ofgthgsice&ehemical testipgofile®n the Danube in 2012

Studies iB013were justified by the extension of the area under investigation

Detailed profile drawings of each of the test points can be seen later on when the base stapeodifetie individual
presentegrofile0’; A BQ, 42, f 5 dre shovéndarigurél273dl, Rigarel 2. 3028 Fagurel2.3.21,
Figurel2.3.2,Figurel2.3.31, Figurel 2.3.2, andFigurel2.3.3
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The assessment of theelstate necessary for the purposes of laying therfieuwfdae Environmental Impact Study
were completed assignmeifitomMVM ERBE Zmnhder the ® v a ictT Ipecialjstdield assessment and evaluation
programmes laying the foundations for the compilation of the Environmenté20thppotBuidPaks IErt.i
Additional specialist field studies laying the foundations for the licensing procedure of the environmental protec
and of the site Raks 1l (2013nd published in details in the Chapters entitled The state of the @heube and
surface waters of the final repottsés documentation a summary evaluation is provided

12.2.1EVALUATION OF THE NOWAL ARCHIVE DATRTHEDANUBE SECTION ASSEBSS
12.2.1.1Physicechemical variables

The assessddhnub&ectiors situatedp to 34 kilometfrom théaks Nuclear Power Rlastative to tHganube

T to the north which is the upstream seatioth up to a distancetdkmto the south which is the downstream
sectionTwo core network profiles fall within thisBteettha f eéndFajszs&tionsThe classification of this Danube
section according to the requirements of the WFD was characterised and completed by processing the arc
chemistry data sets for the period bef@dand2011 (Fajs2012).

Processing of the teesstults using the linear trend assessment method provides the basis for studying the chron
changes of the chemical elements in the water expected due to tlizeimecbsastrtemperature

The following groups of components are assepaedofsthe study on changes caused by increased water
temperature

Acidification statupH

Salinity Conductivity

Oxygenation conditionsDissolved oxygé@xygen saturatiB@b, COR AmmoniuN (NH+-N),NitriteN (NG@-N)
Nutrient conditionBlitrag-N (N@-N), Total nitrogehotal phosphor@rtephosphatéPQ3-P),

Metals Cd, Hg, Ni, Pb

Specific pollutantthazardous chemical eleméni&n, Cu, Cr, As

THE CLASSIFICATIONTBEDANUBE SECTION ASSES(DU N A F ¥ L BA0SIRCCORDING TO THE BEEMENTS
OF THANFDBASED ON ARCHIVE BSETS

Classification thie assessddanubesection(1560.8.507.6iver kihwas made based on the average values of tests
betwee2007and2011jn the case Bhjsaip ta2012pn the basis of the limit valuedfisdadrablel2.1.3l. Data
classified in accordance witiVffle containing the number of studies and average results were sulfahkerised in
12.2.1.

For the purposes of evaluating archiveedatassificatimoncerning physizemical componemismpleted in
2007for the body of water marked HURWAEP444 the Danube between Szob and Baja (Type 24) from the nati
assessment table of water bodies according to the WFD limitnvalckidgdten Annexe¥Gffk 5_1 Table

12.2.92). In this table, the classification for the body of wateHuURWWAEP445anubebetweerBajaand

He r ¢ e gvasalSmirtcluded for information

- Theacidificationstatuscan le classified agpodon the basis of the average values of the assessment results
throughout the period under consideration

- Thesalinity status can be classified bigh on the basis of the average values of the assessment results
throughout the periodarrconsideration

- The average okygenation conditionstatus per class4is. It is deemed to begobdstatusbased on the
WED requirements

- The average ofitrientsstatus per class4i. Based on the methodology specified by the WFD it i® deemed
be in good ecological status
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- The average wietalsstatus per class4is. Based on the methodology specified by the WFD it is deemed to be
in good ecological status

The ecological status of tBanubebetweerD u n a f @ardEajsAvas classified agood, in terms of specific
pollutants (hazardous chemical elements) good and acceptable on the basis of the water quality tests carried
in the period 020072011 (2012T.he ranking of tbenubeBajaH e r ¢ e goedy &f mvater in termgplofsico
chamicaklenent groups equals with that &f the a f-Pajszbati@r

This classification re@uith the exception of acidificatiogood concurs with tfindings of tt&#910assessment of
water bodies carried out in accordance with the liofith@Mé&sD and attached in the anbafxthe VGT which is
enclosed hereTablel2.2.22.
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Environmental Impact Stuc

Water quality asssessment of the Danube and other surface waters pursuant to the Watés Birauibuec

Code of sampling 101180039 101178210 | 101178933 101179653[ 101178232 Water quality
Monitoringlace Dunafe°ldv§gr Fajsz Herceg groups according to the WFD
left bank | mainstreantine| right bank
Number of Danutieer knprofilg 1560.8iver km| 1560.8iver km| 1560.8iver km|| 1507.8iver km| 1433.0iver km
KAJ Water qualitparameters db | average| db average | db | average| db | average| db | average
156074 pH [aboratory measurement 97 8.2 97 8.2 97 8.2 87 8.3] 140 8.3| Acidification
155207 Chlorid€Cl) mg/l || 86 23.7| 86 24.1 86 24.4 49 22,7 121 22.9| Salinity
159469 Conductivity Os/| 97 405 97 414 97 424) 87 403 140 405| Salinity
15842( Oxygeridissolvedi®) mg/l | 97 10.00 97 10.00 97 9.8 75 10.1 140 10.0] Oxygenation conditions
159487 Dissolved oxyggrercent of oxygen saturpl % 97 91.9 97 91.9 97 90.5| 75 95.01 140 93.8] Oxygenation conditions
15897( Biochemical oxygen denfaads) mg/l | 97 2.7 97 2.7 97 2.7 75 2.7 140 2.7| Oxygenation conditions
159001 Oxygen consump(o@ D) original mg/l || 97 12.00 97 11.9 97 11.9| 75 11.3( 140 11.4| Oxygenation conditions
156754 AmmoniammoniumitrogeiiNH-NH-N) mg/l || 97 0.074 97 0.064 97 0.064 75 0.0723| 140, 0.063 Nutrient conditions
160551 NitritenitrogefiNQ-N) mg/l | 97 0.026 97 0.029 97 0.019 75 0.017( 140, 0.016 Nutrient conditions
16056( NitratenitrogeiNQ-N) mg/l || 97 2.0 97 2.0 97 2.0 75 1.8 140 1.9| Nutrent conditions
159404 Total nitrog€hl) mg/l | 97 2.6| 96 27| 97 2.7 87 2.4 139 2.5| Nutrient conditions
Ortephosphate (P@-P) Og /| 97 57.1 97 58.0] 97 53.5( 75 61.64| 140 47.4| Nutrient conditions
158154 Total phosphor{(®) mg/l || 97 0.11] 97 0.1 97 0.13 87 0.11f 140 0.12] Nutrient conditions
157601 CadmiurfdissolvediCd) Og/ 57 0.090 56 0.060 57 0.063 22 <005| 92 0.125 Metals
157474 MercurydissolvedHg) Og/ 57 0.075 56 <005| 57 0.050( 23 0.063 92 0.1| Metals
157884 Nicke(dissolvedNi) Og/ 57 07| 56 0.8| 57 0.7] 22 0.9 92 0.8| Metals
158099 LeaddissolvedpPb) Og/ 57 19| 56 <05| 57 <05| 24 05| 92 4.3| Metals
157664 Chlorophydl Og/l 96 28.00 96 27.9 96 28.3 74 28.4 140 26.4
120494 Arseni¢As) Og 6 18| 6 16| 6 16 O 6 1.6| Specific pollunts(hazardous chemical elemer]
15705( Zin¢(dissolved¥n) Og /| 57 4.9| 56 5.5 57 4.7 25 44 92 6.2| Specific pollutantthazardous chemical elemer
120434 Chromium to{@r) Og 6 0.6|] 6 0.7 6 05 O 6 0.7] Specific pollutant§azardous chemicalement}
156204 CoppefdissolvedCu) Og /[ 57 3.7] 56 1.8| 57 1.7] 25 1.3] 92 2.1]| Specific pollutanthazardous chemical elemer
Tablel2.2.11: Average values fromGloeeNetwork studies completéddsa?007and2011in a classification structure accordinyMBEhe
VGT Annex Ndb-1.1:Status of surface water bodidscological statuef watercourse water bodies
Subunit | K ¥ VI Z| Water body categq VvEVOR Water body name Physicechemical eleemts
Oraani . - Statusof the physicechemical| Reliability of physiecohemical
ganic matter Nutrients Salt content Acidity elements classification
1-10 3 natural AEP444 DanubeSzobBaja good good high high good medium

Tablel2.2.92: Ecological status assessment HIXRSVAEP4Danub&zobBajasectiorfType24)body of water according to the limit value syst&Df the
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12.2.1.2Biological elements

Archive data concerningthen a f-Baja dtwdg sectionttid Danube (HURWAEP444) were already compiled and
evaluated in the basic professional documentatiBaksf iievironmental impact s{iyM ERBE [22], [12
30]).The following statements can be done based on these

1

TheDanubeectiortoncernetd with special emphasis on the environgPakihBuclear Power Rlamhs
subjected to regular hydrobiological testing in th® yeass As a resulthistoricaphytoplanktpn
phytobenthpsnacrozoobenthaand fish communityata are availablEorme macrophyte assessments
provide information only to the terrestrial vegetatfak®Nbelear Power Plaga

Full sets of coherent historical data adloelogical statuetermination pursuant to the Water Framework
Directive are availabl@aaesult of the studies carried 2008and2 0 1 0 ( K®k [1€XR)ewhilee | vy
data lending themselves to evaluation according to the WFD are available sporadically for individual
living organisms

Status evaluation of the assessmelt$ feen2009and2010in accordance with YWEDaspects indicated
thatFPwas in goodstatus FBin moderateMZBn moderateand thdish communitygoodstatus in the

Paks Danuksection Following the classification principtmedbad means lhbad on this basis the
ecological stata$ the Danuberisoderateédccording to the classification efforts made in accordance with tt
WFDaspects there is not detectable difference betwpstredasanddownstream sectiatative to the
nucleaplant discharge which would cause a leap in grades

Historical data suggest thab#mibeectiormarked HURWAEP444 bet®eem a f &ndBdjawds of
moderatecological statud/ithin thighytoplanktandfishes typically reflgobd whilephytobethosand
macrozoobenthypicateflecmoderatstatuses

Based on the partial river basin management pl2anobiee entire domestic stretch @dhabdas a
moderate oplogical statu$his can be attributed partly to quality related btttrssamaveight
hydronorphologicatasonsGood ecological status of the water body of the DanubbJRARERP 444
betweeszobandBajacan be achieved2f§27according to the pléviKK[1245).

Historical dataealso available for the imphacboling water dischargesPaka Nuclear Power Pdant
theDanubePhysiological testing of algae indicate that the algal intensity of photosynthesis in the hot wat
was lower than in the cold water damainstrating that algal biomake oboling water is damaged to a
certain extent while passing the cooling aydtesrsame time samples froDahebelid not confirm the
impact of the discharge in the caseytwiplanktoor phytobenthoBased on the findings from the fine
resoltion ecological assessmenmtwofozoobenthasdfish commuigis the impact of the cooling water load
discharged into the Danube was detectable along an apgioximagelgngitudinabfildHalasKk o v § ¢ s
[121 4] , K®k [282% The eebulted iK Mmainly qualitative and quaintitativehanges in the

case of thelZBand thdish community

Fishing and angling catches were investigated in the Paks sBairbdfaim2000on They all reflect a
gradual decline of both fisdmiigangling yield$ie decline stoppe@®iland2012and a slight increase

could be observed in these y@hr all, no correlation can be demonstrated between the operation of
Paks Nuclear Power Plant and the quantitative changesatigdhaaigk of fishes in the Danube partly
because of the uncertainty of the catch data which concern a very small area only and partly bec:
catching structure typical for the Danube, which is different from other large rivers t(Halagieat exten
Ko v 8nd\s§ r [B2d9).

Conclusions which could be drawn from the histovesé daten into account, but for the purposes of
analysis only the results of the 2012 and 2013 studies were used in the Raksdemfittemental
impacstudy, partly because the historical detaramnd sporadibave a lower confidence level and partly
because the studies carried out in the years 2012 and 2013 provided data sets of appropriate quality ar
which were in addition entirbBrent, inontrasto the earlier investigations
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12.3 BASE STATE OF TBENUBE SECTION ASSEBEL560.&IVER KM481.RIVER KM

The assessddanubesectiorwas characterised on the basis of historig@082¢i1 (2012and those obtained
as part ohe current projecRdil2and20130nFigurel2.2.11, Figurel2.2.12 andFigurel2.2.13the hydrological
characteristics bist period are presented

Theprofilesvere classified according taviFiederived limit values for the Ddabks12.1.3L).
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12.3.1UPSTREAM PROFILESTBIEDANUBE SECTION ASSEBS

The Danube profiles situated to the northaifdheal mou¢h526river ki which is free from the impact of hot
water, is ranked in the grolypsfrearprofile’s

12.3.1.1Physicechemical properties

TheD u n a f (Poaddrd§et560.8iver knprofile are shown drigurel2.3.11, thePaks ferry 1534 river km
profile onFigurel2.3.12.

Figurel2.3.11: General site map ofthe n a f 1560 divegknstudy pfide Nd

IntheD u n a f prdfilestud®Es intended to defimgsicehemicgbarameternsere carried out twice in the course of
the second half of the year.20&Br quality data obtained fro20ft8estsandcontainin§VFDclassification
gradest& provided irablel2.3.11.

It should be noted tiater quality testing of the Danube water is carried Dut im &hé Prdfilehs @t of the
measurement under the National Core Network oarttieftigplinlarnd in the main streamline
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Testsindentedo determine the physicemical parameters inRaksferryprofilewere conducted once a month
throughout the emtpear i2012(12occasions

g ] pf = £ £ El8e|wsg

2 |8 | f, | m |2z | ze| 25|88 88

2 - - @ S5 | S5 | S5 | TE | OE

Elements £ © 3 c 3 c O Bw | B | B | 3| HQ

tS c e c © IS 3 S 3 T @ c 8 qt_, T

= 2 2 > et T % =2 |22

=) a a @) o0 N4 o 59| 89

average| average| average| average averagd averagfl © = =
pH 8.15 8.15 8.06 8.18 8.21 8.19 5 4

Acidification status 5.0 4.0
Conductivity | Os! 418| 414 417  376] 374] 376 5 5
Salinity 5.0 5.0
Dissolved oxygen mg/l 9.4 9.3 9.0 118 121] 115 5 5
Oxygen saturation % 100.0 98.0 96.0 5
BODBR mg/l 3.2 34 3.3 3.14 3.17 3.71 3 3
COlKx mg/l 11.3 10.2 214 1160 10.74 11.64 3 4
Oxygenation conditions 4.0 4.0
AmmoniuiN (NHE-N) mg/l 0.030 0.060 0.075 0.043 0.044 0.061 5 5
NitriteN (N@-N) mg/l 0.009 0.009 0.031 3

NitrateN (N@-N) mg/l 1.3 1.2 0.6 1.7 1.7 1.7 4 4
Total nitrogen mg/I 23 2.3 3.6 2.7 2.7 2.8 3 4
OrtephosphattPQ-P) Og/ 43.5 44.5 48.00 525 554 489 5 4
Total phosphorus Og/ 60 125 75 71 57 54 4 5

Nutrient conditions 4.0 4.4
Cd eg/ 0.005 0.013 0.008 0.018 0.019 0.02¢ 5 5
Hg eg/ 0.038 0.043 0.03§ 0.03 0.12 0.07 5 5
Ni eg/ 2.32 2.59 258 195 1.90] 1.98 5 5
Pb eg/ 0.01 0.01 0.04f 0.05 0.09 0.05 5 5

Metals 5.0 5.0
Zn eg/ 7.19 9.66 11.92 9.20] 11.18 10.99 5 5
Cu eg/ 2.12 2.16] 2.48 4.05 4.54 4.6] 5 5
Cr eg/ 0.95 0.92 149 0.30] 0.27] 0.27 5 5
As eg/ 1.43 1.30 1.26 1.46 1.44 1.24 5 5

Specific pollutantazardoushemical elemenjs 5.0 5.0
Ecological status assessment of Benubg HURWAEP4X¥MATER BOD¥ection good | good
concerned based grhysicechemicaparametersccording taVFD status | status

Tablel2.3.11: Classification gfatreairDanuberofilevater quality testing according YeRbe

DUN A F ¥ L PROEIRELASSIFICATION ACOING TO THAV/FD

- Theacidification statusan be classified llgh on the basis of theerage values of the assessment results
throughout the period under consideration.

- Thesalinity status can be classified lagh on the basis of the average values of the assessment results
throughout the period under consideration.

- The average okygemtion conditionstatus per class i6.4t is deemed to begodd statudased on the
WEFD requirements.

- The average ofitrientsstatus per class is 4.0. Based on the methodology specified by the WFD it is deeme
be ingoodecological status.

- The aerage ahetalsstatus per classSiBased on the methodology specified by the WFD it is deemed to be i
high ecological status

The Danube sectioat n a f (356@6wiger km) can be deemed to be of good status from the ecological perspe
and god, appropriate status from the specific pollutants (hazardous chemical elements) perspective on the b
guality testing procedures carried out in the second half of the year of 2013.
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PAKSFERRYPROFILELASSIFICATION ACOING TO THAVFD

- Theacidificationstatuscan be classified g@odon the basis of the average values of the assessment results
throughout the period under consideration.

- Thesalinity status can be classified hgh on the basis of the average values of the assessment results
throughout the period under consideration.

- The average okygenation conditiorstatus per class4if. It is deemed to begobdstatusbased on the
WEFD requirements

- The average ofitrientsstatus per classdig. Based on the methodology spdunjfibe WFD it is deemed to
be in good ecological status

- The average wietalsstatus per classiiBased on the methodology specified by the WFD it is deemed to be i
high ecological status

The Danube section at Hakyport (1533.5 river km) carndbemed to be of good status from the ecological

perspective and good, appropriate status from the specific pollutants (hazardous chemical elements) perspec

basis of the searinual water quality testing procedures carried out in th&2year of 20

CLASSIFICATION OF TWESTREAIDANUBEPROFILES

Dunaf °|1560.6iver km | good status
Paksferry 1533.5iver km | good status

Tablel2.3.12: Upstrearanubeextion(1560.6.533.5iver kinWFDclassification

Based on the outcome otltmsificatigpursuant to WFD the Danube (HURWAEP444 WATER BOIZ8B1560.6
river km section belongs to good status in terms -chphyis&igparameters.

12.3.1.2Phytoplankton

Dipped phytoplankton samples werertakdhdipstrearanubeectionn theD u n a f grofildwicg 01327
August and 11 Octohethree sampling poflefs bankP50DFP12yidstrearfPS0DFP13)jght baniP50DFP11)),
five times in the Paks profile &0ty 2RMarch27Juneon August 28h 26 Septembamrd14Novembeat three
sampling poirteft bankPLDFP12nidstrearfPLDFP13)ight baniPLDFP11)).
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PLDFP12 PLDFP13 PLDFP11
TAXONS Paks:ferry
left midstream right
23.12.2017 23.12.2019 23.12.2017%

SUMpico 45 44 29
SUM nano 10 6 2
SUMFlagellates 106 110 94
SUM Chroococcales 0 2 0
SUM Oscillatoriales 2 7 4
SUM Nostocales 0 0 0
SUM Euglenophyta 25 0 0
SUM Cryptophyta 295 130 113
SUM Dinophyta 0 0 0
SUM Chrysophyceae 132 228 113
SUM Xanthophyceae 0 0 0
SUM Centrales 10943 13208 13772
SUM Pennales 302 358 336
SUM Volvocales 164 245 200
SUM Chlorococcales 64 60 47
SUM Ulothricales 1 1 6
SUM Desmidiales 0 0 0
SUM Zygnematales 0 0 0
SUMbiomasy Og / | ) 12088 14398 14717
achlorophyliconcentratiof Og / | 205 21,3 207
achlorophyll contents difiomass (% 0170 0148 0141
degree of trophity 5 (meu) 5 (meu) 5 (meu)

Tablel2.3.13: Phytoplanktdriopmasg O @idé-chlorophytioncentratiqf g during sampling fromDaaubeipstream
sectiorin March

Tablel2.3.4:Phyt opl ankt on cthilmmaphy(l dg/clojncaemd rat i on

PLDFP12] PLDFP13] PLDFP1l
Paksferry
TAXONS left midstream right
27.06.2017 27.06.2013 27.06.2017%

SUMpico 44 19 29
SUM nano 6 10 26
SUMFlagellates 85 105 36
SUM Chroococcales 5 0 0
SUM Oscillatoriales 0 0 6
SUM Nostocales 0 40 0
SUM Euglenophyta 0 0 2
SUM Cryptophyta 94 163 53
SUM Dinophyta 0 0 41
SUM Chrysophyceae 27 93 0
SUM Xanthophyceae 2 0 0
SUM Centrales 1825 1643 1609
SUM Pennales 37 176 86
SUM Volvocales 43 170 51
SUM Chlorococcales 170 135 269
SUM Ulothricales 0 0 0
SUM Desmidiales 0 0 0
SUM Zygnematales 0 0 0
SUMbiomasy Og/ | ) 2337 2555 2209
achlorophyliconcentratiof O g / | 111 104 118
achlorophyll contents dfiomass (%) 0475 0407 0534
degree ofrophity 4 (m) 3 (om) 4 (m)

section in June

(Og/ 1)
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P50DFP1] P50DFP1] P50DFP] PLDFP1| PLDFP1] PLDFP11]
Dunaf©°l dv § Paksferr
TAXONS left midstrean right left midstrear| right
27.08.201 27.08.201 27.08.201 28.08.20] 28.08.20] 28.08.201

SUMpico 19 48 10 41 36 22
SUM nano 9 11 5 12 3 0
SUMFlagellates 9 39 31 23 88 6
SUM Chozoccales 0 0 0 195 0 0
SUM Oscillatoriales 1 3 13 1 0 0
SUM Nostocales 0 0 0 0 0 0
SUM Euglenophyta 0 0 0 0 0 0
SUM Cryptophyta 294 49 77 198 177 98
SUM Dinophyta 17 5 0 12 170 0
SUM Chrysophyceae 0 0 0 18 20 0
SUM Xanthophyceae 0 0 0 0 0 0
SUM Catrales 1180 4796 227 8390 13141 2687
SUM Pennales 25 15 37 8 19 17
SUM Volvocales 60 173 1 42 146 21
SUM Chlorococcales 128 378 59 241 225 54
SUM Ulothricales 0 1 1 0 0 0
SUM Desmidiales 0 0 0 0 0 85
SUM Zygnematales 0 0 0 0 0 0
SUMbiomasy Og/ | ) 1743 5517 459 9181 14025 2990
achlorophyliconcentratiorf O g 30 118 5.9 284 444 296
a-chlorophyll contents dfiomass|
(%) 0172 0.214 1284 0.309 0.317 0.990
degree of trophity 2 (0) 4 (m) 3 (om) 5 (meu)| 5 (meu) 5 (meu)

Tablel2.3.55Phyt opl ankt on -bhlopmassy I(10gd dncamtdr @t i on
section in August

P50DFP1] P50DFP1] P50DFP1] PLDFP1d PLDFP1j PLDFP1]
Dunaf®°l dv§gr Paksfemry
TAXONS left midstream right left midstrean right
11.10.201] 11.10.201] 11.10.201] 26.09.201] 26.09.201] 26.09.201

SUMpico 6 6 6 10 10 7
SUM nano 0 3 0 0 2 0
SUMFlagellates 1 0 4 8 11 11
SUM Chroococcales 0 0 0 0 0 0
SUM Oscillatoriales 0 12 6 0 0 1
SUM Nostocales 0 0 0 0 0 0
SUM Euglenophyta 0 0 0 0 0 5
SUM Cryptophyta 35 54 11 37 7 64
SUM Dinophyta 0 0 0 0 0 0
SUM Chrysophyceae 0 0 0 2 0 0
SUM Xanthophyceae 0 0 0 0 0 0
SUM Centrales 18 138 17 155 165 140
SUM Pennales 1 0 0 2 23 4
SUM Vobcales 1 0 0 0 0 15
SUM Chlorococcales 0 6 0 14 15 7
SUM Ulothricales 0 0 0 0 0 0
SUM Desmidiales 0 0 0 0 9 0
SUM Zygnematales 0 0 0 0 0 0
SUMbiomasy Og/ | ) 64 220 45 228 241 265
achlorophyliconcentratiof O g <01 <01 <01 12 0.6 12
((a;/((:)?lonophyll contents dfiomass ) . ) 0526 0249 0453
degree of trophity 1 (uo) 1 (uo) 1 (uo) 2 (0) 1 (uo) 2 (0)

(O6g/ 1)

Tablel2.3.66:Phyt opl ankt on -bhlopmassy I( 10)dning sarepiing frosmtthe Danubé Wpsréaim
section in AuturgBeptembet0120ctobeR013)
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Tablel2.3.77.Phyt opl ankt on -bhilopmasky I(10gddnc amtdr @t i on

PLDFP12] PLDFP13] PLDFP11
Paksferry
TAXONS left midstream right
14.11.2014 14.11.2017 14.11.2017

SUMpico 6 6 10
SUM nano 0 3 0
SUMFlagellates 13 3 2
SUMChroococcales 0 0 0
SUM Oscillatoriales 0 21 4
SUM Nostocales 0 0 0
SUM Euglenophyta 0 0 0
SUM Cryptophyta 122 53 114
SUM Dinophyta 0 0 0
SUM Chrysophyceae 0 9 7
SUM Xanthophyceae 0 0 0
SUM Centrales 73 279 13
SUM Pennales 4 0 69
SUM Volvocales 0 0 0
SUM Chlorococcales 3 22 11
SUM Ulothricales 0 0 0
SUM Desmidiales 0 0 0
SUMbiomasy Og/ | ) 221 397 230
achlorophyliconcentratiof O g / | 0.6 18 24
achlorophyll contents dfiomass (%) 0271 0453 1.045
degree of trophity 1 (uo) 2 (0) 2(9

section in November

(Og/ 1)

In theDu n a f Profitewf&he Danub@hytoplanktdmiomass oY August 2018 the sequence of left bank,

midstream, right bavés1.74 mg/l, 0.55 mgid0.46 mg/l,-ehlorophytioncentratian3 . 0

Og/ &and5.91 1 .

O g ¢otresponding to the 2 (oligotrophic), a 4 (mesotrophic) ardes@&¢plgr) grades on the ten dragld f © |
(198 A ype (09) trophity scale J .
biomasé the highest ratio inclutiatbm specifi®m the Centraleslen(67.7%, 86.9%nd494%) Proportions of
the grooved cryptomond@syptophytagpresented mainly by Rhodomonas speitiessequence of left bank,
midstream, right bamkrel6.9%, 0.9%nd16.7%green algattom the Chlorococcales orderAvtre 6.8%nd

12.%

N®met h

In theD u n a f Prdfild of §he Danube phytoplankton biomklsOatober 2018the sequence of left bank,
midstream, right bavds0.064 mg/l, 0.22 nagyti0.045 mg/l-chlorophytioncentratiomas below the detection level
on all three sampling po{sslmg/l),the latter correspondinggtadel (ultraligotrophic Components of
phytoplankton biomass in the highest ratio included diatom species frorrotder@8ritfaleS2.6&md25.5%).

Proportions of the grooved cryptomonads (Cryptppbsgamted mainly by Rhodomonas species in the sequence ¢

left bank, midstream, right banlo®w&fé, 24.68nd16.7%
In the Paks ferry profile of the Danpbgtoplankton biomass2@nMarch 2018 the sequence of left bank,

midstream, right bank @1 mg/l, 14.4 magid14.7 mg/l,-ehlorophytloncentratie2 0 . 5
three

O g redpectivelgorresponding to theregeeutrophjc gr ade on
(1987ype (@) trophity scaleJ .metiN ®98: p. 251., T. 2.2.9)1141B1]. Components of phytoplankton
biomass in the highest ratio included diatom species from ther deg90866, 91.7%Md93.6% )Proportions of
the diatom species in the Pennales order in the selgfighaekofmidstream, right bank2v2éte 2.5%nd2.3%,

of the flagellate goktbeown alga@hrysophyceae) 1.1%, h6é0.8% of the grooved cryptomoii@dgtophyta)
2.4%, 0.9%nd0.8%and flagellates listed in the various taxonomic oftagetias<.9%, 0.8%Nnd0.6%green
algae listed in the Volvoeaigsrl.4%, 1.7%nd1.4%green algae listed in@morococcalesdel0.5%, 0.4%nd

0.32%

al |

Og /ahd20.72 1 . 3
sampl i

On 27 June 20pRytoplanktdniomassn the sequence of left bank, midstream, rigahgadlup ®.3 mg/l, 2.6

mg/land2.2 mg/l,-ahlorophytloncentratianl 1 . 1

Og /ahdl 1 1 8resfiegtilaigbriesponding to the 4

(mesotrophic) grade on the left and right bank, and toe3dutgbic) grade in the midstream ten tirade

Fel f ° |-tdpg (®] thohByBodled .

N®met h
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biomass in the highest ratio included diatom species from therde[7i8al66, 64.38%0d72.9%)Proportions of
the diatom species in the Pennales order in the sequence of left bank, midstream 1rigfi, (@S &%,
of the flagellate goltbeown alga@hrysophyceae) 1.1%, Z680.0% of the grooved cryptomoi@dgptophyta)
4.0%, 6.4%nd2.4%ard flagellates listed in the various taxonomic céttageletes3.6%, 4.1%Nnd1.6%green
algae listed in the Volvoeaigsrl.8%, 6.7%Nnd2.3%green algae listed in@dorococcalesder7.3%, 5.3%nd
12.24 The share of pialgae in thgequence of left bank, midstream, right bar8ety&s7%ndl. 3o

In the Paks profile of the DanwbeAugust 28 of 2@it#toplankton biomass in the sequence of left bank, midstrean
right bank wa®.2 mg/l, 14.0 mafd 3.0 mg/lachlorophyll comteation2 8 . 4 Og/ hnd2 %4.46. 4O gdg
corresponding in all sampling points to the- (mesoop hi ¢c) gr ade o nAypd (®etrophiyn g
scale( J . N®met h 19 9 8-11], iA1].omdonents of phytoplan@immass )n th¢ Highest ratio
included diatom species from the Cenrraig31.4%, 93.7%Md89.9%)Proportions of the diatom species in the
Pennales order in the sequence of left bank, midstream, righ®.béthkOnirand0.6% of the flagellagmwlden

brown alga@ghrysophyceae) 0.2%, @aé0.0%, a@rooved cryptomoné@syptophyta) 2.2%, 18%3.3% and
flagellates listed in the various taxonomic cafelgpedatgs0.3%, 0.6%nd0.2%,green algae listed in the
Volvocalesrder0.5%,1.0%and0.7%green algae listed in@dorococcalesder2.6%, 1.6%nd1.8%6. The share

of picealgae in the sequence of left bank, midstream, righObéitk %:8%nd0. o

In the Paks profile of the Danmita® Septemt2i12phytoplanktorobiass in the sequence of left bank, midstream,
right bank w&s2 mg/l, 0.2 mafd0.3 mg/g-chlorophyll concentration2 O g /ahdl . D ,.cdrgsfugding to

the 1 (ultraligotrophic) a@doligotrophic) grade in the midstream sanmpsiran@ait the riparian sampling points,
respectivelg,n t he t en g-tyme @ trobhityséafed d yN®mOt8lY )1 9 9 811], [18B1]. 251 .
Components of phytoplankton biomass in the highest ratio included diatomhep€eissaikomaler(68.0%,
68.4%and53.0%)Proportions of the diatom species in the Pennales order in the sequence of left bank, midstree
bank wer8.7%, 9.4%nd1.5% pf the flagellate goltheown algahrysophyceae) 0.9%, @080.0%, grooved
cryptomonad&ryptophyta) 16.2%, 3&8d 24.0%,and flagellates listed in the various taxonomic categories
(Flagellatgs3.6%, 4.6%nd4.2%green algae listed in the Volvemale®).0%, 0.0%nd5.6%green algae listed in
theChlorococcalesder6.3%, 6.0%nd2.6%. The share of pialgae in the sequence of left bank, midstream, right
bank wa4d.2%, 3.9%nd2.6%.

On 14 November 2@IR2anubdaksferryprofilgphytoplankton biomass in the sequence of left bank, midstream, ric
bank wa62 mg/l, 0.4 mahd0.2 mg/l-chlorophyll concentraion 6 O g /ahd? . 4 ,.cdrgspanding to the

1 (ultreoligotrophic) and 2 (oligotrophic) gradededitbidnek sampling point and in the midstream and right bank
sampling points, respetyo n t he t en g-tyme @ trophitystafed .d yN@edt8 )1 998 : |
[1211], [181].Components of phytoplankton biomass in the highest ratio included diatom species from the C
order(32.9%, 70.3%nd5.5%)Proprtions of the diatom species in the Pennales order in the sequence of left b
midstream, right bank vie8&6, 0.1%nd30.1%0f the flagellate goktbeown alga€hrysophyceae) 0.0%, 2d&o
2.9%,0f the grooved cryptomon@igptophyta) 55.1%,4%3and 49.7%,and flagellates listed in the various
taxonomic categorielngellatgs.0%, 0.8%Nnd0.9%green algae listed in@ndorococcalesderl.3%, 5.4%nd

4.6%. The share of pialgae in the sequence of left bank, midstream, righ22itk tué%nd4. La

Based on the sampling results it can be stated that the highest ratios in the copipasjilankidiioenassn

the upstream section vadéseom speci@s the Centrales order in all.tBh@mass anthlorophyd concenétion of

the sampling units shows a significant deviation even within the. Samplpegiogisults from the yZ€Hr2and
2013indicate that higher level of biomass was p2&E#anithe same peridd the same time major changes can

be recordefor each period in terms of differences acrosehigeamfirms the statement that test results from
samples taken in two different years reinforce each other, and projected on a longer time horizon they provid
resultsThe periods charaigted by the highest leveiahassre March and Augustile the biomass index is the
lowest in the months of September/October and November

CLASSIFICATION OF THESTREAM SECTIBNACCORDANCE WIHEWFDON THE BASIS OF TRHEY TOPLANKTON

In thedble below EQR values and ecological status assessment reqsiiceafdbetiorat theDu nafand dv §r
Paksprofilesvere summarised
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28.08.2012
23.12.2012 27.06.2012 27.08.2013 26.09.20141.10.20 14.11.2012
Sampling uni Ecological Ecological Ecologicg Ecological Ecological
EQR status EQR status EQR status status EQR status
(based on (based on (based o (based on (based on
HRPI) HRPI) HRPI) HRPI)
P50DFP12 0825
P50DFP13 0.769 good
P50DFP11 0.780 good
Average
season2013 0.791 e
PLDFP12 0.712 good 0.765 good 0.633 good
PLDFP13 0.707 good 0.763 good 0.497| moderatg
PLDFP11 0.715 goal 0.756 good 0.629 good
Average
seasor2012 0.711 good 0.761 good 0.586| moderatg
Average
seasor2012 | 0.711 good 0.761 good 0689 good
2013
Classification
of the section 0.766

Tablel2.3.18: Phytoplanktdmased classification of the upsseetion according to\eD

For the purposes of characterising the ecological stafjpstrefatisectiorthe HRPI index taking into actteunt
a-chlorophyll concentration proportionaN@Qrénedphytoplanktdsiomass calculated on the basis of the species
composition was uskdthe case wharchlorophytiontent is not within the detectable concentratjadherange
variable takes amnatically the high€$) value Classification of individual sampling guésisot carry any
information contents in itself with respect to the section in question for any of the groups of livingubliganisms tes
order to illustrate the rebeltier, the associated classification grade was indicated in the talit€Beaide the

TheEQRvalues of sampling sites indicate a season&vakradion results were equally good both in March and
June Findings of the August samplR@flBnere ofmoderatstatusin 2013for the same period atbhen af ¢ |1 d v
profilehegoodecological status was domiRasults from September/October samples provided high status in bc
years, and the same applies to sample results taken in November

Based on thecelogical statassessment of the sampling units from the upstream section the following statemen
be made

(1)Differences in grades can occur between individual sampling units within the same sampling period

(2) The highest levelbadmass can typically be measured in the main stream line in the assessed profiles i
seasonshut the difference is not of the extent which would cause a grade leap in accordance with the

profile
(3)Grade level differences could be demassisamples taken in the same period of different years
(4)Seasonal dynamics offRbiomasss adequatehgflected in the classification results

The facts above substantiate that a stable outcome can be derived by making the classifieatioavertge
values of the most possible paramfgtéie same time the robust five grade scalbitheot sensitive to any

more delicate chandear the purposes of the impact assessment the most critical state is represented by the s
periodCorrespondingly, Hulogical status assessioietite section on the basis of the WFD was determined on th
basis of the average taken from the sampling units

The eological stato$the upstream section based phytteplanktemasgood
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12.3.1.3Phytobenthos

Phytobenthos samples were taken from the upstream Danube $2ctionanf tffeofilel twi€erin 2013, 27 August
and 11 October, at two sampling points (left bank (PS0DFP12), right bank (P50DFP11)), and also twice in the
durhg 2012, on August 28 on 26 September, at two sampling points (left bank (PLDFP12), right bank (PLDFP1

P50DFB17 P50DFB1] PLDFB12| PLDFB11
Dunaf®°ld Paksferry
TAXONS left right left right
27.08.2013 27.08.2013 28.08.2017 28.08.2017
Relativeabhundancg%)
CENTRALES
SUM Centrales 666 634 637 440
PENNALES
SUM Fragilariaceae 0.7 0.0 36 4.6
SUM Eunotiaceae 0.0 0.0 0.0 0.0
SUM Achnanthaceae 14 0.9 121 7.8
SUM Naviculaceae 110 81 141 351
SUM Bacillariaceae 200 277 5.2 7.3
SUM Epithemiaceae 0.0 0.0 0.0 0.0
SUM Surirellaceae 03 0.0 0.3 02
SUM Pennales spghé)y 0.0 0.0 10 0.9
SUM 1000 1000 1000 1000
IPS index 5.97 5.56 1230 1247

Tablel2.3.19: Cumulative tiebof th@hytobenthdaxos identitied in the upstream section during the Summesesesopling

At the left bank sampling pointbfahe a f © | d v 8§ r onM2AaAugust 201686.6% df thd irdividuals counted
in the diatom population of the besahestuted in a major part from Cediaétes speciesettledfrom the
plankton, of which the relative abundance of Cyclotella meneghinianaheaki@deSttratio components of the
Pennalediatom populatiof@ .0%jvere part of the Bacillagatamily of whictihe share of Nitzschia palea was
8.84 The Naviculacetmmilywasrepresented k¥1.0%) Amphgr&omphonerandNaviculapecies.

At the right bank at the samp2l August 2¢ld 63%hef mdividuall e D
counted in the diatom population of the benthos constituted in a major partdimonCepéeissttiedrom the
plankton, of which relative abundance of Cyclotella meneghinianalThass2&r8%f the diatom species in the
oder Pennales wa6.66 The highest number of the Pertiatesn species populati@is7%yvere part of the
Bacillariacedamily of whictithe share of Nitzschia paleal#a. The Naviculacetmmilywasrepresented by
(8.1%) Ampher&omphonerendNaviculapecies.

In thePaksDanube profilat the left bank sampling pairtugust 28 of 2062.7% of the individuals counted in the
diatom population of the benthos constituted in a major part fresiatoenspksaettiedrom the plamkt, of

which relative abundance of Cyclotella meneghiniana Wae 50&% of Stephanodiscus hantzséh@wdbe
components in the highest rate of the Pdiatalasstock were the taxons iNawieulacegamilytherelative
abundance whch for the individuals counted &v@. The species with the highest level of relative abundance in th
Naviculaceae family includaglicula tripunctata (3.68@viculdanceolata (1.09%mphorgoediculus (1.6%),
Amphordibyca (1.3%), Reimeria sinNda®&o)andGomphonenspecie1.0%)The share of the Achnanthaceae
family wasl2.24 The Achnanthacdaenily was represented Amhnanthidium minutissimum (=Achnanthes
minutissima) (7.8%6)d Cocconeiplacentula (3.9%he share of the Bacillaradamily represented by only the
Nitzschia species wa@6. A Fragilarispecieq1.3%) as well aBiatomahrenbergii (0.3%)iatomanesodon
(0.7%),Diatomamoniliformis (0.3%)iatomavulgaris (0.3%nd Asterionelldormosa (0.7%)he share of the
Fragilariacedamilyepresented by Wi/

In thePaks Danube proéitehe right bank sampling poiAugust 28 of 2042.0 % of the individuals counted in the
diatom population of the benthos constituted in a major part fresdratoenspiss sétled from the plankton, of
which relative abundance of Cyclotella meneghiniana Tees shdfé.of Stephanodiscus hantzschiPwdhe
components in the highest rate of the Rdiatalasstock were the taxons iNaVieulacedamily of which the
relative abundance projected to the individuals couBfeflowHse species with the highest level of relative
abundance in the Naviculaceae family indhndedla recens (10.3%ayviculatripunctata (4.6%Yavicula
goeppertiana (1.8%iphorgpediculus (3.99%8mphordibyca (0.9%), Gyrosigma acuminatum &%.8%l, as by
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Gomphonenspecies(1.1%) The share of the Achnanthaceae family.8%a3he Achnanthacdaeily was
represented bfchnanthidium minutissimum (=Achnanthesimmaguz.7%), Achnangpecies(1.4%)and
Cocconeiglacentula (2.8%he share of the Bacillariaceae family represented byitaaghthespecies Wwa%a
The share of the Fragilariafzeady represented Fopgilaria pinnata (1.2¥dotherFragilarisspecieg1.5%)ys
well as bpiatoma mesodon (0.Mtatomanoniliformis (0.7%jatomavulgaris (0.2%nd Asterionelltormosa
(0.2%jvas4 .64

PSODFBld P50DFB11 PLDFBlZ| PLDFB11
Dunaf©°ld Paksferry
TAXONS left right left right
11.10.013 11.10.2013 26.09.2014 26.09.2017
Relativeabundancé%)
CENTRALES
SUM Centrales 54 570 133 176
PENNALES
SUM Fragilariaceae 0.0 12 10 12
SUM Achnanthaceae 15 6.6 5.8 6.1
SUM Naviculaceae 394 209 594 480
SUM Bacillariaceae 525 124 185 262
SUM Surirellaceae 12 04 10 04
SUM Pennales spptlied 0.0 16 10 04
SUM 1000 1000 1000 1000
IPS index 1548 1024 1008 844

Tablel2.3.110 Cumulative table of the jleyitihos taxons identitied in the upstream section during the Autumn sampling sea:s

At the left bank sampling pointDfuhe a f Ddnube @afilen11l Octobe23 5.4%of the individuals counted in
the diatom population of the benthos came tnalar@entrales, 94.68bthem belongeddiatom specié@s the
order Pennale§he highest ratio components oPd¢healediatom populatiorf§2.5%)were part of the
Bacillariacedamilyof whiclthe share of Nitzschia dissipat@8as The Navitaceadamilywasrepresented by
(39.4%) Amphagr&omphonermandNaviculapecies.

At therightbank sampling point ofbhe n a f Dandbe ®rofilon 11 October 20187.0% of the individuals
counted in the diatom population of the benthos cameofitten €entrglet3.0%of them belonged to diatom
species in the order Penndles highest ratio components oPdhnalediatom populatiof20.9%)were
Naviculacegaxongepresented by AmphoGomphonemand NaviculpeciesThe share of tigacillariaceae
family wa%2.4%within them relative abundance of Nitzschia dissipata rén@eéd up to

In thePaksDanube profilat the left bank sampling poi@6 Septemi#251213.3 % of the individuals counted in the
diatom population of thehmsntonstituted in a major part from Celittalesspeciaettiedrom the plankton, of
which relative abundance of Cyclotella meneghiniana Was So28ponents in the highest rate of the Pennales
diatom stock were the taxons iNatwieulacedemily of which the relative abundance projected to the individuals
counted wds9.46. The species with the highest level of relative abundance in the NaviculaceaeNawidylincluded
recens (9.7%Yaviculaecens form (7.8%dgvicularifuga (7.1%aviculdanceolata (5.5%aviculairidula var.
rostellata (4.9%)avicul&ripunctata (3.6%aviculgoeppertiana (1.3%aviculaeneta (1.3%@nd otheKavicula
species(8.4%),Amphorgpediculus (1.3%Jymbellssilesiaca (1.0%pyrosigmacaproides (1.9%@nd other
Gyrosigmd1.6%)as well aSomphonenspecie$1.6%)The share of the Bacillariaceae family represented by only
theNitzschia species wWasB%6. The species with the highest level of relative abundance in the Bacilkariaceae f
includedNitzschia dissipata (4.9%ixschipalea (3.2%\itzschiaecta (2.9%\itzschigisela (2.9%ndNitzschia
(Lanceolatae) spp. (3.9%¢ share of the Achnanthaceae fanbl@washe Achnanthacdaeily was represented

by Achnanthidim minutissimum (=Achnanthes minutissima) (1.3%), Apeca¥bed?o)Cocconeiplacentula
(3.6%)andCocconeipediculus (0.3%he share of tik@agilariacedamilyrepresented lonly Fragilarspecies
wasl.%b

In thePaksDanube profilatthe right bank sampling jpoir26 SeptemB201217.6 % of the individuals counted in
the diatom population of the benthos constituted in a major part frdiat@ergpEemssttledrom the plankton,

of which relative abundance of Cyclotelghimeana was 0.8%, of other Cyelpiti@s 4.1%he share of
Stephanodiscus hantzschiilvedsthe otheBtephanodiscapecie®.® The components in the highest rate of the
Pennalediatom stock were the taxons iNateulacegdamily of whikb the relative abundance projected to the
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individuals counted wi&04 The species with the highest level of relative abundance in the Naviculaceae f:
includedNavicula recens (5.78f@viculpresent forifd.9%)Navicularifuga (5.3%Yavicul&yptocephala (4.5%),
Naviculairidula var. rostellata (4.B)iculéanceolata (2.5%avicul&ipunctata (2.5%pviculfalophila (1.6%),
Naviculaeneta (1.3%avicul@Minusculae) spp.(1.2%g) othdlavicula(11.9%andAmphorapecie$l.2% The

share of the Bacillariaceae family represented biitedghiespecies 2&s26 The species with the highest level

of relative abundance in the Bacillariaceae familyNitzsgtiead palea (14.38fzschidissipata (4.5%W)itzschia

sp.(aff. supralitorea) (1.2¥gNitzschiéLanceolatae) spp. (4.9%¢ share of the Achnanthaceae family®tvas

The Achnanthacdaeiily was represented Amhnanthidium minutissimum (=Achnanthes minutissima) (3.3%
Achnanthdanceolata (0.8%dCocconeiplacentula (2.0%he share of the Fragilariatsaagy represented by
Asterionelfarmosa (0.4%)agilariaapucina var. vaucheriae (@dé@abellarifiocculosa (0.4%asl. 240,

CLASSIFICATION OF THESTREAM SECTIOM@CORDANCE WITHEWFDON THE BASIS OF TRHEY TOBENTHOS

In the table below EQR values and ecological status assessment results edabonpsarapaiing units at the
D u n a f @d Raks profiles were summarised.

28.08.20127.08.2013 26.09.2012012.10.11
Sampling unit Ecological statu Ecological statu
EQR (based on EQR EQR (based on EQR
P50DFB12 0.234 poor 0.736 good
P50DFB11 0213 poor 0.46 moderate
Average seasar013 0.224 poor 0598 moderate
PLDFB12 0569 moderate 0451 moderate
PLDFB11 0577 moderate 0.365 poor
Average seasc2012 0573 moderate 0408 moderate
Averagezcs)igsomlz 0.398 poor 0.503 moderate
Classmcapon of the 0451 moderate
section

Tablel2.3.111 Phytobenthdsased lassification of the upstrsaation according to the WFD

Based on the ecological status assessment of the sampling units the following statements can be made.

(1)Grade level differences could be detected across samples takightfowieftienkthe same period both
intheD u n a f, &nd ttev&Bsferryprofile

(2)In the summer seasorthen a f groffil@ampled in 2013 indicated one grade lower statuakatethe P
profilesampled in 202&hile no such grade level differenceirstummalthough theQRvalue of the
D u n a f profilelrefl8ctssamewhaietter status

(3)The classification results ofattosconcur with the outcome of the assessr@A8ani2010 ¢.f. Table
12.1.54).

The facts aboveas it was stated for the phytoplan&tdistantiate that a stable outcome can be derived by makin
the classification with the use of average values of the most possible parameters. At the same time the robus
scale of the WFD is not sensitive to any more delicate changes. Correspondingly, the ecological status assess
left and right bank sampling pointsipiitimea f énd Rhks $nofiles on the basis of the WFD was determined on tf
basis of thevarage values of the summer and autumn EQR values

The ecological status of the upstream section baset/mbémthagasmoderate

12.3.1.4Macrophyte

Sampling on thpstrearRakssection which can be regarded as the controlisewicophyte samphvas made

in two seasofissummer and autuinim 2013.Four sampling units in a length of 100 metres each and 400 metre

altogether were tested on botigtitend thédeft bankarea Data concerning the respective bank®ahthmsvere
aggregatedv/arious habitat types were included among the sampfagnpliitg subunits were identical in the
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summer and autumn sampling seéstmtal of nine species were identified during the summer and autumn samy
operations in the two sampling unifsatedialong the PBl@ubasectiorfTablel2.3.112).

Scientific name English name P50DMF1.1] P50DMF1.2
Fraxinus pennsylvanica Green ash or red ash 1 1
Rorippa sylvestris Creeping yellowcress 2 1
Populus alba White poplar 2 2
Juncus articulatus Jointleaf rush 2
Salix alba White willow 3 2
Salix fragilis Crack willow or brittitow 5 4
Rubus cf. caesius Dewberry 5
Aster lanceolatus Panicled aster 2
Lolium perenne English ryegrass 4

NUMBER OF SPECIES 7 7

Tablel2.3.112 Estimated amount of macrophyte dpecidon theaRsupstrearsectiorand their estimateAFORjuantities

None of the species found in the saonplileyas protecteBeveral species carcbasidered to be introd it
ash panicleaste), the abundance of which refers to the disturbed nature. of the area

The section assessed is part of the SCI area idéttHH20923 TolBanubeThe indicator species of the area is
the creepinmarshwaopium repeiidacq.) Lagesca)6].The species was not found along the sampling section

CLASSIFICATION OF TWESTREAM SECTIOM@CORDANCE WITH YEDON THE BASIS OF TMlECROPHYTES

Ecological water quality of the sexttbe bassf macrophytess carried out in accordance with the set of criteria of
theWFDbased on the macrophyte method established il Hung&ng ¢ s28]rAggregdte.datd frbra the total
length of 40@etreof the four sampling units were useak$ificztion purposesom the professional perspective,

the findings are of limited reliability for the purposes of status assessment, since macrophyte communities af
large rivers such as at the samplingisaaly in small quantities aacktbre the ecological status defined by the
evaluation of them is unceitaspite of this classification was done botlugstrdaanddownstreasections

This is indicated by the fact that the number of plant species and their abuslttam@xadd classification, since
they did not reach the minimum level necHssaggata obtained this wayfarenformation ariBue to these
uncertainties a finer resolution analysis of the data was also carried out for the whole stuithybeeptEsenteidh

in Chapter2.3.4.4

Aggregate DAFOR cubic| Number of
value species
A {ndicator spec)es 8 1
B peutral species 1295 2
C @isturbance indicator spgci 8 1
SUM 1455 4
Reference Index 0
EQRValue 05
Classification moderate

Tablel2.3.113: The results of thenébgical statakassification based on the Summer and Autumn sampling season on the
upstrearsectiorin terms of macrophyte data

During #h classification procedure, five species with indicator capabilities were identified
Based on the findings of the assessment it can be stated that the ecological status of the upstream section not
hot water discharge according teeitrephg analysiwasnoderate

12.3.1.5Macrozoobenthos

Sampling on the upstream Paks skatibith can be regarded as the control $ectammoscopic aquatic
invertebrates sampling was made in two $easonger and autuimim 2013 both on thghtand théet bank

When the sites for sampling units were identified, the requirements provided, sampling sites of former assessr
the environmental conditions, suitability of the sampling site for carrying out the saingéteymineddiugng

a fiedl visiti were all taken into consideralampling units were divided up to several .sihanksy
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consideratidor the identification of the subunits included keeping an eye on the objective of the assessment ¢
representative nature of thepbagCorrespondingly, sampling sub units were assigned in areas with a number
different habitat tyd@aring the summer and autumn sampling season2 adifadesft macroscopic invertebrate
taxos could be detec(@dblel2.3.114).

Taxons P50DMZB 11] P50DMZB 17
Aquatic wormg§Oligochaeta) 9 9
Bristle wormgPolychaeta)
Hypania invalida (GRUBE, 1860) 1
Snails(Gastropoda)
Borysthenia naticina (MENKE, 1845) 13
Gyraulus albus (O.F.MLER, 1774 1
Fagotia acicularis (FERRUSAC, 1823) 7 2
Lithoglyphus naticoides (C. PFEIFFER 182 1415 132
Potamopyrgus antipodarum (J. E. GRAY, 1 3
Theodoxus fluviatilis (LINNAEUS 1758) 3 3
Val vata piscinalis 45
Vivipaus acerosus (BOURGUIGNAT, 1862) 1
MusselqBivalvia)
Corbicula fluminea 11 50
Corbicula sp. 2
Dreissena polymorpha (PALLAS, 1771) 4 30
Pisidium amnicum (O 23
Sphaerium rivicola (LAMARCK, 1818) 1
Unictumidus RETZIUS, 1788 11 5
Crustaceang$Crustacea)
Corophium curvispinum (SARS, 1895) 37 7
Dikerogammarus sp. 2 10
Dikerogammarus villosus (SOWINSKY, 174 23 62
Limnomysis benedeni CZERNIAVSKY, 188 542 20
Obesogammarus obesus VIEUILLE, 1979 1 16
Orconectes limosus RAFINESQUE, 1872 1
DragonfliegOdonata)
Coenagrionidae 1
Gomphus flavipes (CHARPENTIER, 1825) 3 1
True buggHeteroptera)
Sigara lateralis (LEACH, 1817) 1
Sigara striata (LINNAEUS, 1758) 1
Diptera(Diptera)

Chironominae 30 3

Tablel2.3.114.: List of macroinvertebrate taxons identifiedpstrdeRakssection

A substantial part ofrifecroscopic invertebtatensdentified were invasive, intepsindlaggressively penetrating
introduced elements originating from th&€&spitm region which are able to adapt to the changing environmen
conditions at a rapid rate, aiek reproduction capabilities and a part of them may threateintligenatige,
faunaThegravel snafLithoglyphus naticojdehich comes sometimes in large nupdiees musseDreissena
polymorphaAsian clarfCorbicula fluminead a very aggressive species of a type of créhkeatlgdmmarus
villosuswhiclcarries often thiestyl@f a predator can be highlighted from them

The protected dragonfly species @ongghus flavipgas identified in small numbers in both sampling Bessions
thick shelled river mugseio crassysthe macrozoobenthoscggs indicating the HUDD20023 SCI area, was not
found during the sampling procedure

Density differences were observed between the sampésupstredprofilg P50DMZB Hhd12),caused by

the outstanding high number of individuals of teéy dnglerdensitylothoglyphus naticoidetected on the right
banklt could be stated that the average number of individuals was lower in the sampletefiakenkifairethe
Danube compared tortgbt bankvhich might possibly be attribmtibe differences in the channel bottom material
and hence, thifferent number of the microhalbhatsnail referred to above is an invasive species which is able -
spread rapidly and in great numbers, therefore its density is usually prominent

The number of taxons in the samples takengin themitike densityvas somewhat higher than thatleftthank
most probably with similar reasons as it was referred to in the case of numbers of individuals
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Diversity indicators are basicalBsvahised on the correlations between the number of individuals and the numb
taxonsin other words wherever density is high, but the number of taxons is low (dominance), usually a lowe
diversity can be reckoned Witpite of the facttthreore taxons could be identified vghthlkeankn thigrofilehe

left banlkroved to be more diverse, caused by the extreme dengsdyeabfsiain theright bankndthis had a

strong influence on the level of the diversity index

CLASSIFIETION OF THE UPSTRESECTION IN ACCORDE WITH TH&VFDON THE BASIS OF THRUATIC
MACROZOOBENTHOS

Ecological status assessment was accomplished on the basis of a so called multimetric index, the HMMI {
Multimetric Macroinvertebrate Index) rreg@d by t he  WF 22], (123)r WHhich passedt the a |
intercalibration process of the European Union and its five grade EQR (Ecological Quality Ratio) efssification
proved to be well suited for the evaluation of the eatlsgicalatercourg€ablel2.3.115).

Summer Autumn
Upstream section HMMI EQHR Classificat HMMI EQR| Classificat
P50DMZB 11 0.57 moderatg 0.46 moderatg
P50DMZB 12 0.58 moderatg 0.53 moderatg
average HMMI EQR Classification
053 moderate

Tablel2.3.115 Ecological status classification hstrearsectiorbased on Summer and Autumn macroinvertebrate samples

The seasonal difference can be observed itirtfetrimdcological status assessmenpuaffilesin other words
the values in autumn samples are usually lower, which however did not cause any quality grade leap in this ca:

Based on the findings of the assessment it can be stated thatah&tacslof the upstream section not affected by
hot water discharge according to the aguatic macroscopic invertebrate analysigtig|rEQiRr&t&3).

12.3.1.6Fishes

Sampling on the upstream Paks séctibich can be regarded as the control $eotaroscopic aquatic
invertebrates sampling was made in two $easonmger and autumin 2013Four sampling units in a length of 500
metres each and 2000 metres altogether were tested on both the right and the left bank area. Sampling subur
both natural and paved bottom profiléalfé#te.1.510. Sampling subunits were identical in the summer and autumi
sampling seasons.

A total of 289 individuals of 28 species were identified during the summer anmpbnguopemtions in the four
sampling units designated along the Paks DanulfEatselii3.116).

Scientific name English name| P50DH11] P50DH11] P50DH12] P50DH12
Ukrairan brook
Eudontomyzon mariae (Berg, 1931)* | lamprey 0 0 1 1
Anguilla anguilla (Linnaeus, 1758) Eel 0 0 0 1
Rutilus rutilus (Linnaeus, 1758) Common roach 1 1 1 1
Squalius cephalus (Linnaeus, 1758) | European chub 1 1 1 1
Leuciscus idus (Linnaeus, 1758) Ide 1 1 1 1
Aspius aspius ( Linrgely58) Bream 1 1 1 1
Alburnus alburnus (Linnaeus, 1758) | Small river bleak 1 1 1 1
Blicca bjoerkna (Linnaeus, 1758) Silver bream 1 0 1 1
Abramis brama (Linnaeus, 1758) Bream 0 0 0 1
Chondrostoma nasus (Linnaeus, 175{ Nosecarp 1 1 0 0
Barbus barblisinaeus, 1758) Barbel 0 0 0 1
Danube whitefin
Romanogobio vladykovi (Fang, 1943) gudgeon 1 0 1 1
Rhodeus amarus (Bloch, 1782)* European bitterli 0 0 1 1
Carassius gibelio (Bloch, 1782) Prussian carp 1 1 0 1
Cyprinus carpio (Linnaeus, 1758) Carp 0 1 0 1
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Scientific name English name| P50DH11] P50DH11] P50DH12] P50DH12
Silurus glanis Linnaeus, 1758 European wels 0 1 1 0
Esox lucius Linnaeus, 1758 Pike 1 1 1 1
Lota lota (Linnaeus, 1758) Burbot 0 1 1 1
Perca fluviatilis Linnaeus, 1758 Perch 1 1 1 1
Gymnocephal us ballBal onés 0 1 1 1
Gymnocephalus schraetser (Linnaeug Striped ruffe 1 0 0 1
Sander lucioperca (Linnaeus, 1758) | Zander 1 0 1 1
Zingel zingel ( Li|Zingel 0 1 0 0

Western tubenos

Proterorhinus semilunaris (Heckel, 18 goby 1 1 1 1
Neogobius fluviat{Pallas, 1814) Monkey goby 1 0 0 1
Ponticol a kess| er|Bighead goby 1 1 1 1
Neogobius melanostomus (Pallas, 18 Round goby 1 1 1 1
Babka gymnotrachelus (Kessler, 185] Racer goby 1 1 1 1
NUMBER OF SPECIES 18 18 19 25

Tablel2.3.116 Fish species found on thkesBpstrearaection

Four(Romanogobio vladykovi, Rhodeus amarus, Gymnocephalus baloni, Gymnocephaluthectpaetssr
identified during sampling were protected ahthénEudontomyzon mariae, Zingel)atrgtly protected

The section assessed is part of the SCI area identified as HUDD20023 Tolnai Danube. The indicator species
are as followEudontomyzon spp., Rutilus virgo, Aspius aspitrsysMissgilis, Umbra krameri, Gymnocephalus
baloni, Gymnocephalus schraetser, Zingel zingel, Zinf24tie fE218].0f thentEudontomyzon mariae, Aspius
aspius, Zingel zingel, Gymnocephalusabdl@Gnischraetsavere found in the section asdedaring the 2012
sampling sessidrutilus virgmas found during 2@©9ampling season both frompkrearand thelownstream
sectionfSCIAP Kft. [BZ]),and it was also observed in lesser numbers during the sampligd§E&asbe distan
downstreasamplesectionMisgurnus fossiisstagnophile speciswell aBmbra krametie to its environmental
requirements are not typical for the mainstream channel b@itoraba&Tive specimenifsgurnus fossiliere

caught i2003n the cold water caftdlask o v § €14]).Inforinadtion is available on the occurréimgebstreber

in a small number based on the sampling efforts made during the nightipsirdeatanitie¢hedownstream
sectios (MVM ERBE [29]).On thisbasis it can be claimed that the indicator fish species characterising t
mainstream channel bottbthe NATURA 2000 area can be detectedpsiréagsection

No body length measurements were made on the individuals caagiglidgsingestheadditional information
obtained this way is negligible, while it slows the sampling procedure down considerably, while costs would
increasedeveratimes It should also be noted that the domestic protocol bas@é-Duoritieeia requires the
separation of the offspring only, which was done

Young individual®2d&pecies from the total of 28 identified species were found in.{Rieisangalas thzt % of
the species is present in the section in the form oinglicgénije stabity of their respective populations

Age group distribution of the individuals identified in the sampling units is presented on the following tables

Summel Adult(piece) Offspring(piece Total (piece
P50DH] 330 85 415
P50DH] 343 41 384
P50DH] 238 74 312
P50DH1 159 56 215
Autumn| Adult(piece) Offspring(piece Total (piece
P50DH] 118 29 147
P50DH] 122 206 328
P50DH1 192 297 489
P50DH] 149 50 199

Tablel2.3.117 Basic data of ches in the sampling units based on the summer and autumn samples
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Total (adult plus offspring) catch per unit effort (CPUBDarttieeunits reflected an expressly high level of 79.9
compared to earlier upstream assessment results in the garoplitite utght bank during the summer sampling
season, while tB®UBvalue of the left bank sampling units can be seen g&2avgrage

Sample profiles CPUE (100 n
"Upstreat2002004 (Halakio v § ¢ 533
"Upstreatn2009 (SCIAP 2010) 499
P5HD1.1.2 799
P50HD1.2-2 527

Tablel2.3.118 Comparison 6PUEvalues with earlier findings

Thus the assessment oPdikesDanubeectionthe control which is not affected by the hot waige disavarthat

the species inventory ofctiteh was substantially similar to the results of former asBe§sreants between
individual sampling subunits magttbleutedo the various habitat conditibhe strictly protected species
Eudontomgn mariagvas found again in the se@joawning seasor2Bil3i in particular species with a spawning
season started eafligvas successful, as demonstrated by the high ratio of spésigéngitid the high number

of young individudlfis fat however need to be taken into account when comparing with quantitative data fro
previous yedburing the summer sampling séasoa typical feature agidimgher numbers of individuals could be
observedit the same timke lower water lesvahd lower water temperature in the autumii seffecting a true
autumnal aspect of the fivesulted in a more homogeneous mass of data than the summer aspect, assisting
scale analysis effectivéllyin all, the outcome of the samfibirtg edirried out in both seasons resulted an appropriate
data set for the purposes of water quality classification according to the WED requirements

CLASSIFICATION OF THESTREAM SECTIOM@CORDANCE WITH YMEDON THE BASIS OF THEH COMMUNITY

Ecdogical water quality of the section on the basis of fish communities was carried out in accordance with
criteria of the WFD, based on the EQIHRF method establishe(Halékihgaw 8§ ¢ s -1@€])tFor thé purpdseks 2

of classificatiorethggregate data of the total leng@00Mmetres long profile of the four sampling units were used
Although summer sampling should be considered relevant on theEGA$iR irdhecol, classification was also
made according to the autumn sakplesver, for the purposes of the outcomes, the summer results were acce
as relevan(Tablel2.3.119 Tablel2.3.120).

Based on the findings of the assessment it can be stated that tistateslofjiba upstream section not affected by
hot water discharge according to the aquatic fish community goalysis was

Upstream sectiosummer Number of Value
scores
1.Relativabundancef the omnivorous spe(¥&s 64,16 5
2.Relativabundareof the open water species 3,00 3
3.Relativabundancef the metaphyte spefiés 15,69 4
4.Number of benthic spe(pexe) 18,00 4
5.Number ditophilspeciegpiece) 7,00 4
6.Relativabundancef thephytophilspecie$%) 2,32 4
7.Nunmber ofheophilispeciefpiece) 1000 4
8.Relativabundancef thestagnophikgpecie$%) 084 3
9.Relativabundancef the specialist spe¢¥$ 38,63 5
10.Relativ@abundancef the indigenous spe(ies 68,71 2
Total number of scores 38
Classification good

Tablel2.3.119 Results of the ecological status asseasmemiesampling | apj 8n a f el vi zen
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. Number of
Upstream sectioautumn scores Value
1.Relativabundancef the omnivare specie@bo) 47,68 4
2.Relativabundancef the open water species 3,00 3
3.Relativabundancef the metaphyte spe¢lés 515 5
4.Number of benthic spefpese) 13,00 3
5.Number ditophilspeciegpiece) 5,00 3
6.Relativabundancef thephytophilspecie$%) 2,06 4
7.Number aheophilispeciefpiece) 9,00 3
8.Relativabundancef thestagnophikgpecie$%) 1,37 4
9.Relativabundancef the specialist speté$ 52,66 5
10.Relativabundancef the indigenous spe&s 57,46 2
Total number of scores 36
Classification moderate

Tablel2.3.122Q Results of the ecological status assessritembasis of the Autumn samples upstream

12.3.2DIRECT DOWNSTREAM IPRES OF THBANUBE SECTION ASSESS

12.3.2.1Physicechemical properties

The profiles classified in the group of "direct downstream profiles" are situated in the nextquitxohityeof the
hot water can@di526iver ki Tests intended to determine the ptiysiatdaparameters were conducted once a

monthn these profiles throughout the y2at2fPaklsot water canbb26.GiverknNa gy s ar k arimer y %

d rivebkepdofilegare shown drigurel2.3.21, Gerjei o k t FO rivieSkdpréfilas illustrated

kmandUs z -
by Figurel2.3.2. The water quality table prepared on the bas®0dRassessmentndalso including the

classification grade according WHEs atached a3ablel2.3.21, and the classification optbélesectionin
accordance with tNg&DrequirementsTablel 2.3.21.
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Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl
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MVMPaks IZrt
Implementation of mewearpower plant units at the Paks site

Environmental Impactusly
Water quality asssessment of the Danube and other surface waters pursuant to the Water Framewc

-CLASSIFICATION OF THMEEAR DOWNSTREBWNUBESECTIOBASED ON THH)12rESTS ACCORDING HEWFD

E < g X @ ~ E = ~ a o
SeloilBela. B (2.5 |3 |3 |6cl8clEcle. . | EE| 2%
82| Se|EZISE|IBEIEEIY |2 |Y |BE|lgE|lCE(Ses|l-e5| 5% o8
colBEe|SElec BBl elRelEnl2 555855 "5 2| %
t2|zg3 5 = c|Bg|¥glsS(BE t‘sx%wgﬂ’g’w*egmeg 55| -4
. SO | b|lsd D2lp2lo2lSc|lso|Lo = .23.289-55 e N D ]
Name afection R RSN ® é I} C|lB0|=0)|°98| 8 |08|BxG =5 n ®© 3
Zw|lgg|=W To) ITe) wlg 282 52 LS © Sl @[> @ =] oX
Y5 9(8¥ 2N > >N[BTIET |5 5| A|EAlze = e8| ol 1F
IR IR IR B 3 |3 [=9|ev|eyvligee|®E2°| 9B | & &
4 [ N N [} fe= = '8 [0 N = —
s (a8 = o © < © n P D o) o) [} 4 8 o T E
a ElE |z |z |z [|° |2 |= o |0 |8 z §=
pH 8.21] 8.19 8.13| 8.20| 8.18 8.13| 8.21] 8.18 8.14 8.18 8.19] 8.11 4 4 4 4
Acidification status 4.0 4.0 4.0 4.0
Conductivity e S/ d 376] 375 386 377] 375 383 377 375 382 377] 376] 379 5 5 5 5
Salinity 5.0 5.0 5.0 5.0
Dissolved oxygen mg/I 12.3] 12.1] 11.4| 12.1] 12.0f 11.7] 12.2) 11.9] 11.4) 11.9 12.0] 11.5 5 5 5 5
BODR mg/l 2.96] 2.53 3.49 2.88 3.29 2.70| 2.98 3.08 3.37| 2.93 3.02| 3.06 4 4 3 4
Cak mg/l [12.1712.1911.97(11.58 12.09 11.46(12.08 10.76 11.53(13.33 12.95 12.47 4 4 4 4
Oxygenation conditions 4.3 4.3 4.0 4.3
AmmoniuN (NEN) mg/l | 0.042 0.042 0.04() 0.043 0.043 0.041) 0.041] 0.039 0.04() 0.048 0.035 0.04q 5 5 5 5
NitrateN (N@-N) mg/l 1.73] 1.68 1.66| 1.67] 1.65 1.74| 1.61] 1.64 1.7Q( 1.55 1.72] 1.72 4 4 4 4
Total nitrogen mg/| 2.77) 3.08 295 291 2.99 2.7/ 2.61 2.96| 2.77| 2.73] 2.98 2.77 4 4 4 4
OrtephosphatéPQ-P) € g/ | 55.01 55.01 50.13 55.01] 53.79 53.3§[ 55.83 54.2( 52.16(55.01] 53.38 51.35 4 4 4 4
Total phosphorus € g/ | 146 118 62| 104 140[ 138| 112 106] 61 95| 165 183 4 4 4 4
Nutrient conditions 4.2 4.2 4.2 4.2
Cd € g/ |0.016 0.018 0.013 0.020 0.022 0.017) 0.016 0.028 0.01§) 0.017 0.014 0.0B 5 5 5 5
Hg € g/ | 0.02 0.03 0.03 0.02] 0.01] 0.02] 0.02] 0.02] 0.02) 0.02] 0.03 0.02 5 5 5 5
Ni eg/| 196 1.78 1.84( 1.83 1.80 1.93| 1.80] 1.82] 1.87( 1.81] 1.86] 2.1Q 5 5 5 5
Pb € g/ ]0.058 0.068 0.046[0.057 0.064 0.219( 0.057 0.050 0.041(0.058 0.055 0.053 5 5 5 5
Mdals 5.0 5.0 5.0 5.0
Zn € g/ | 7.26 8.02 7.04 9.06] 8.47| 8.2 7.69 7.04 6.92( 7.82] 7.98 7.78
Cu € g/ | 349 483 351 3.72 4.31] 3.87 3.44] 3.19 3.03( 4.13] 4.47] 3.5
Cr € g/ | 0.25 0.27] 0.24f 0.22] 0.21] 0.23| 0.29] 0.22] 0.25( 0.22] 0.25 0.25
As €g/| 1.39 1.36 1.31 1.36] 1.30] 1.24| 1.40 1.30] 1.31f 1.32] 1.27] 1.23
Specific pollutant§razardous chemical eleménts 5.0 5.0 5.0 5.0
Danube (HURWAEP444 WATER BODY) 'seattimicechemical paraeters, good | good | good | good
ecological status assessment according to the WFD status | status | status | status

Tablel2.3.21: Summary table of the annual average values from tidieX)a2 dte dirdownstreasection of tHeanubg€1534151&Giver kiincludingVFDgrades
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MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

PAKSHOT WATER CANAB26RIVER KMMROFILELASSIFICATION ACOING TO THA/FD

- Theacidification statusan be deemed to bgaifd statuon the basis of the dnnual average of the
assessment results.

- Thesalinity statugan be deemed to bhigh statuson the basis of the 5.0 annual average of the assessment
results.

- The average okygenation conditionstatus per class is 4.3. It is deemed tbiple sthtusbased on the
WFD requirements.

- The average ofitrientsstatus per class is 4.2. Based on the methodology specified by the WFD it is deeme
be ingoodecological status.

- The annual average value of the ecological status in termsso01Batad isn the methodology specified by the
WEFD it is deemed to be in high ecological status

The Danube section at Paks hot water canal (1526 river km) can be deemed to be of good status from the
perspective and good, appropriate status Bpeatifiepollutants (hazardous chemical elements) perspective on t
basis of the water quality testing procedures carried out in the year of 2012.

NA GY S AR K ABPS5BBVER KMMROFILELASSIFICATION ACOOWG TO THW/FD

- Theacidification statusan baleemed to begdod statuon the basis of the 4.0 annual average of the
assessment results.

- Thesalinity statugan be deemed to bhigh statuson the basis of the 5.0 annual average of the assessment
results.

- The average okygenation conditionstaus per class is 4.3. It is deemed tdigh atatusbased on the
WFD requirements.

- The average miditrientsstatus per classli.Based on the methodology specified by the WFD it is deemed to be
good ecological status

- The annual average valtieeogcological status in terms of métal8#sed on the methodology specified by the
WFD it is deemed to be in high ecological status

The Danube section at Nagysarkanty% canal (1525, ¢
perspective and good, appropriate status from the specific pollutants (hazardous chemical elements) perspec
basis of the monthly water quality testing procedures carried out in the year of 2012.

Usz D1524.&IVER KMROFILELASSIFICATION AGIING TO TRWFD

- Theacidification statusan be deemed to bgaiid statun the basis of the 4.0 annual average of the
assessment results.

- Thesalinity statuzan be deemed to bhigh statuson the basis of the 5.0 annual average of the assessment
results.

- The average okygenation conditionstatus per class is 4.0. It is deemed tgdwsl aftatudased on the
WEFD requirements.

- The average mifitrientsstatus per classli.Based on the methodology specified by the WFD it is deemed to be
gaod ecological status

- The annual average value of the ecological status in terms01Beat#d isn the methodology specified by the
WFD it is deemed to be in high ecological status
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MVMPaks IPrt.

Environmental Impact Study

Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

The Danube secti

monthly water quality testing procedures carried out in the year of 2012.

GERJEN-O K T1516.®RIVER KMROFILELASSIFICATION ACOING TO THA/FD

on at Us z - da go¢distatdsdron8therecological pekspektivecandn
good, appropriate status from the specific pollutants (hazardous chemical elements) perspective on the be

Theacidification statusan be deemed to bgaid statusn the basis of the 4.0 annual average of the

assessment results.

Thesalinity statusan be deemed to bhigh statusnthe basis of the 5.0 annual average of the assessment

results.

- The average okygenation conditionstatus per class is 4.3. It is deemed tbiple sfatusbased on the

WFD requirements.

The average mifitrientsstatus per classlig .Based on theetihodology specified by the WFD it is deemed to be in

good ecological status

The annual average value of the ecological status in terms50BeatEd isn the methodology specified by the
WFD it is deemed to be in high ecological status

The Danub section at Gererp k t

R (1516.0

river

k m) can be deeme

perspective and good, appropriate status from the specific pollutants (hazardous chemical elements) perspec
basis of the monthly water qualihgtpsocedures carried out in the year of 2012.

CLASSIFICATION OF THRECDOWNSTREADANUBE15341516RIVER K)VPROFILE

Pakshot water can{ 1526.0iver km

good status

Nagy

s ar k1525.3iver km

good status

Uszod

1524 .8iver km

good status

Gerjenr

okt r |1516.0iver km

good status

Tablel2.3.2: WFD classification of the diowehstreabanubeection(1526151&iver ki

Based on the outcome ofldmsificatiqggursuant to WFD Denub (HURWAEP4YMATER BODY5341516Giver
kmsectiorbelongs to good status in terpig/sic&hemicglarameters

12.3.2.2Phytoplankton

The near downstres@atiorconsists of the sampling points adtiveater canal mopitbfilgf PLDFP22, PLDFP23,
( PL DF P 3ag8well &4 D(PEDBR312, PLDEPRT; PLBRPUflES
Dipped phytoplankton samples were taken in the near desatistrpafile during the yeaf12five time22
March27Jungon August 2th 26 Septdmarand14 Novembat three sampling poedsh(left bank, midstream,

PLDFP21Nagys ar kant y %

right bank
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MVMPaks IPrt.

Environmental Impact Study

Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

PLDFP2] PLDFP2] PLDFP2

PLDFP3] PLDFP3] PLDFP3

PLDFP4] PLDFP4| PLDFP4]

TAXONS mouth of the hot water canal Nagys ar kanty Usz-d
left midstrear] right left midstrean right left midstreal right

23.12.20] 23.12.20] 23.12.20] 23.12.20] 23.12.20] 23.12.20] 23.12.20] 23.12.20] 23.12.20
SUMpico 63 57 76 54 54 25 25 45 51
SUM nano 44 2 23 4 4 2 14 11 3
SUMFlagellates 129 121 101 217 345 202 281 87 315
SUMChroococcales 1 0 0 0 0 0 2 0 0
SUM Oscillatoriales 0 0 2 1 3 1 1 1 4
SUM Nostocales 0 0 0 0 0 0 0 0 16
SUM Euglenophyta 0 0 23 0 0 115 0 0 216
SUM Cryptophyta 83 99 117 144 459 96 150 89 219
SUM Dinophyta 49 0 3 0 0 170 112 376 0
SUM Chrysophyceae 151 204 264 77 226 515 231 329 215
SUM Xanthophyceae 0 0 0 0 0 0 0 0 0
SUM Centrales 15413 10491 11115 14012 14445 12577 12222 11835 12394
SUM Pennales 444 627 194 350 213 264 595 393 318
SUM Volvocales 226 166 81 192 172 222 248 179 144
SUM Chlorocades 65 154 25 38 35 33 23 21 34
SUM Ulothricales 4 1 6 4 4 4 7 3 4
SUM Desmidiales 0 0 0 0 0 0 0 0 0
SUM Zygnematales 0 0 0 0 0 0 0 0 0
SUMbiomasy Og/ | ) 16672 11922 12030 15093 15960 14228 13912 13369 13934
?'Cg'gr‘/’pry)'bonce“"a“" 214 23 208 216 207 208 217 219 215
achlorophyll contents of
biomass (%) 0.128 0.187 0173 0.143 0.130 0.146 0.156 0.164 0.154
degree of trophity 5(meu)| 5(meu)| 5(meu)| 5(meu)| 5(meu)| 5(meu)| 5(meu)| 5 (meu)| 5 (meu)

Tablel2.3.23: Phytoplanktdriomas$ O @da-chlorophytioncentratiqn O @it thd)anub@eardownstreasectiomluring
the March samplseason

PLDFP2| PLDFP2 PLDFP2

PLDFP3[ PLDFP3] PLDFP3

PLDFP4] PLDFP4] PLDFP4

TAXONS mouth of the hot water_cana Nagys ar ka n ty U sz-d _
left midstrean right left midstrean right left midstrean right
27.06.20] 27.06.20] 27.06.20] 27.06.20] 27.06.20] 27.06.20] 27.06.20] 27.06.20] 27.06.20

SUMpico 25 26 29 22 35 29 29 37 29
SUM nano 11 5 11 25 4 5 6 2 11
SUMFlagellates 39 29 64 90 38 24 101 65 153
SUM Chroococcales 0 0 0 0 0 4 0 0 2
SUM Oscillatoriales 0 1 0 1 0 24 1 10 4
SUM Nostocales 0 31 7 0 0 0 0 4 0
SUM Euglenophyta 0 0 0 0 0 0 0 0 0
SUM Cryptophyta 112 108 136 48 61 80 85 122 174
SUM Dinophyta 0 0 0 0 0 0 0 302 0
SUM Chrysophyceae 28 14 30 17 41 47 12 61 60
SUM Xanthophyceae 4 0 2 0 0 0 0 10 0
SUM Centrales 903 1363 1645 1595 1026 1356 1637 1816 1606
SUM Pennales 12 46 25 1 5 15 4 7 18
SUM Volvocales 19 13 20 49 36 12 62 98 63
SUM Chlorococcales 114 241 225 157 163 109 206 130 87
SUM Ulothricales 2 0 0 0 0 0 11 0 0
SUM Desmidiales 0 0 0 0 0 0 0 0 0
SUM Zygnematales 0 0 0 0 0 0 0 0 0
SUMbiomasy Og/ | )| 1269 1877 2194 2005 1408 1706 2154 2663 2205
?’Cg'grc/’plhy)'bonce”"a“o’ 133 111 104 89 104 104 89 89 111
achlorophyllcontents of | 1548 | o591 | 0474 | 0444 | 0739 | 0610 | 0413 | 0334 | 0503
biomass (%)
degree of trophity 4 (m) 4 (m) 3 (om) 3 (om) 3 (om) 3 (om) 3 (om) 3 (om) 4 (m)

Tablel2.3.2Phyt opl ankt on -cthil@mmaph y(l dg/clojncaemd rati on (Og/ 1)

the June sampling season
File namé?AKSII_KHT_12_DunaVKI_EN 74278
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MVMPaks IPrt.

Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

PLDFP2] PLDFP2] PLDFP2] PLDFP3] PLDFP33 PLIFP31| PLDFP43 PLDFP43 PLDFP4]
TAXONS mouth of the hot water canal Nagys ar kant y ¥ Usz-d
left midstrean right left midstream right left midstream right
28.08.201 28.08.201 28.08.201] 28.08.201] 28.08.201] 28.08.201] 28.08.201] 28.08.201] 28.08.201
SUMpico 16 67 16 19 35 19 26 26 16
SUM nano 2 20 2 3 17 1 2 5 2
SUMFlagellates 14 82 25 11 59 24 44 13 9
SUM Chroococcales 2 0 4 0 1 2 0 0 0
SUM Oscillatoriales 0 0 11 0 1 9 0 0 1
SUM Nostocales 0 0 6 0 0 15 0 0 0
SUM Euglenophyta 0 0 0 0 0 0 0 0 0
SUM Gyptophyta 188 270 104 140 281 52 107 226 136
SUM Dinophyta 0 3 0 0 0 0 0 0 0
SUM Chrysophyceae 67 8 10 32 30 11 9 39 5
SUM Xanthophyceae 0 0 100 0 378 0 1 18 0
SUM Centrales 5613 11934 4263 5944 12974 4841 9153 10330 3055
SUM Pennales 54 64 26 101 35 2 64 13 20
SUM Volvocales 80 124 50 78 72 57 75 265 7
SUM Chlorococcales 55 328 73 113 204 63 205 204 86
SUM Ulothricales 0 3 0 0 0 0 0 0 0
SUM Desmidiales 0 0 0 0 0 0 32 0 0
SUMbiomasy Og / | ) 6091 12903 4689 6442 14088 5096 9718 11140 3336
?'Céh'grj‘oTy';°°“°e”trat'° 361 417 355 378 419 383 657 705 610
achlorophyll contents of| 595 0323 0757 0587 0297 0752 0676 0633 1828
biomass (%)
degree of trophity 5 (meu) 5 (meu) 5 (meu) 5 (meu) 5 (meu) 5 (meu) 6 (eu) 6 (eu) 6 eu)
Tablel2.3.5Phyt opl ankt on chilommaphy(l Og/cloncaemd rati on (Og/ )
the August sampling season
PLDFP22 PLDFP23 PLDFP2] PLDFP3] PLDFB3 | PLDFP3] PLDFP4] PLDFP43] PLDFP4]]
TAXONS mouth of the hot water canal Nagys ar kant y % Usz-d
left midstreamn right left midstream right left midstream right
26.09.201] 26.09.201] 26.09.201 26.09.201] 26.09.201] 26.09.201] 26.09.201 26.09.2014 26.09.201
SWIpico 6 10 10 7 16 6 7 10 6
SUM nano 8 1 0 0 0 1 1 1 0
SUMFlagellates 23 1 2 12 7 4 0 2 1
SUM Chroococcales 0 0 0 0 0 0 0 0 0
SUM Oscillatoriales 0 0 4 0 0 2 0 9 10
SUM Nostocales 5 0 3 0 0 0 0 2 0
SUM Euglenophyta 0 0 0 0 0 0 0 0 0
SUM Cryptophyt 170 2 23 41 22 15 16 18 21
SUM Dinophyta 0 0 0 0 0 0 0 0 0
SUM Chrysophyceae 5 0 2 0 1 0 0 0 4
SUM Xanthophyceae 0 0 0 0 0 0 0 0 0
SUM Centrales 192 343 101 146 271 114 84 253 131
SUM Pennales 65 3 33 133 2 39 6 1 8
SUM Volvocales 0 15 0 0 0 0 0 0 0
SUM Chlorococcales 77 6 6 4 11 1 46 14 21
SUM Ulothricales 0 0 0 0 0 0 0 0 0
SUM Desmidiales 0 0 0 0 0 0 0 0 0
SUMbiomasy o] g/ 551 379 183 342 331 182 159 310 202
archiorophyll ~ 12 06 01 18 12 18 24 06 01
concentratiof Og /
E‘TCh'Omphy contents§  55g 0158 0,055 0526 0363 0987 1505 0193 0,049
iomass (%)
degree of trophity 2 (0) 1 (uo) 1 (uo) 2 (0) 2 (0) 2 (o) 2 (0) 1 (uo) 1 (uo)
Tablel2.3.B6:Phyt opl ank flamdathil omaophy(l dg concentration (Og/l)
the September sampling season
File namé?AKSII_KHT_12_DunaVKI_EN 75278
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MVMPaks IPrt.

Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

PLDFP22 | PLDFP2| PLDFP2| PLDFP3d PLDFP3| PLDFP31] PLDFP4] PLDFP4 PLDFP4]
TAXONS mouth of the hot water canal Nagys ar kant y}? Usz-d
left midstrean right left midstrean right left midstreal right
14.11.2014 14.11.201] 14.11.201] 14.11.201] 14.11.201] 14.11.20) 14.11.201] 14.11.20] 14.11.201
SUMpico 6 10 26 32 6 10 10 3 13
SUM nano 11 1 1 1 1 2 1 0 0
SUMFlagellates 11 5 6 11 7 2 5 18 28
SUM Chroococcale 0 0 18 0 1 1 0 0 2
SUM Oscillatoriales 0 5 17 1 3 8 0 2 18
SUM Nostocales 0 0 0 0 0 10 0 0 0
SUM Euglenophyta 0 0 0 0 0 0 0 0 58
SUM Cryptophyta 39 30 18 26 48 5 73 13 53
SUM Dinophyta 0 0 0 0 0 0 0 0 0
SUM Chrysophyceg 0 0 2 0 10 0 4 18 0
SUM Xanthophycesg 0 0 0 0 0 0 0 0 0
SUM Centrales 107 129 152 106 82 195 40 85 97
SUM Pennales 0 38 6 16 2 39 157 17 28
SUM Volvocales 6 0 0 0 0 0 0 0 9
SUM Chlorococcale 21 7 67 5 6 19 5 5 10
SUM Ulothricales 0 0 0 0 0 0 0 0 0
SUMDesmidiales 0 2 5 0 0 0 0 0 0
SUMbiomasy O g | 202 227 317 197 166 290 295 161 316
achlorophyll - _ 24 06 41 12 24 24 12 12 30
concentratiof O g
achlorophyll conten
of biomass (%) 1189 0.264 1294 0.610 1444 0.827 0.406 0.744 0.950
degee of trophity 2 (o) 1 (uo) 3 (em) 2 (o) 2 (0) 2 (0) 2 (o) 2 (o) 2 (o)
Tablel2.3.2ZZPhyt opl ankt on <cthil omaph yl Og/clojncaemd rati on (Og/ 1) or

the Novemer sampling season

In thehot water canal moughofilephytoplankton biomass22 March 20it2the sequence of left bank, midstream,
right bank wal5.7 mg/l, 11.9 mafid 12.0 mg/lachlorophyll concentragtofh . 4 Og / &angd2 02 28, 30 gl ¢
corresponding to hémeseutrophic) graden t he t en g-ymed® trophitystated d yN® OB )
p. 251., T. 2.2.91) all three sampling p¢irEd1], [1B1].Components of phytoplankton biomass in the highest ratic
includediiatom species from the Centedeg92.4%, 88.0%Mmd92.4%)Proportions of the diatom species in the
Pennales order in the sequence of left bank, midstream, righ.Béthk5:8%nd1.6% of the flagellate golden
brown algagChrysophyceaed®%®, 1.7%nd2.2% of the grooved cryptomoi@dgptophyta) 0.5%, 08841.0%,

and flagellates listed in the various taxonomic céitgmilesgs0.8%, 1.0%nd0.8%green algae listed in the
Volvocalesrderl.4%, 1.4%nd0.7%green algae kst in th€hlorococcalesdel0.4%, 1.3%nd0.2x4.

On 27 June 20pBRytoplankton biomass in the sequence of left bank, midstream, rigt8 bagik Wa@smgrid

2.2 mg/l-chlorophyll concentratioh. 3 O g /ahd]l 0 1 4 corfegpiidinglthet (mesotrophic) grade at the
sampling points on the left bank and frowirtheurrent linend to 3 (oligaesotrophic) grade on the rightobank

t he ten gr afgpe (Bteophity’stdleély. (N@mBe’t)h 1 9 9 811], [4B1].Ca@npdhents of T .
phytoplankton biomass in the highest ratio included diatom species fronotderCar2pales2.6&nd75.0%)
Proportions of the diatom species in the Pennales order in the sequence of left bank, midstrealrQ%ight bank
2.5%and 1.2%,of the flagellate gokbeown alga€¢Chrysophyceae) 2.2%, Oaffd 1.4%,of the grooved
cryptomonad€ryptophyta) 8.8%, 5a8M6.2%and flagellates listed in the various taxonomic c@tegetiasds

3.1%, 1.6%nd2.9%,green algae listed in the Volveoalesl.5%, 0.7%and0.9% green algae listed in the
Chlorococcalesder9.0%, 12.8%nd10.34 The share of pialmae in the sequence of left bank, midstream, right
bank wag.0%, 1.4%nd1.3% respectively

On Augus?8 of 201@ghytoplankton biomass in the sequence of left bank, midstream, rigit veyik ©29 mg/l
and4.7 mg/k-chlorophyll concentrafich . 1 O g /ahd3 5 4,tdrgspdbding to fémeseutrophic) grade

on t he t aeyn(19§Ay@ed® troptety staled . N®met h 1 9 @rBall thrpe sanplihd points T .
[1211], [1B1].Components of phytoplankton biomass in the highest ratio included diatom species from the Ct
order(92.1%, 92.58:d90.9%)Proprtions of the diatom species in the Pennales order in the sequence of left b
midstream, right bank 0986, 0.5%Nnd0.5% pf the flagellate golbeown alga@hrysophyceae) 1.1%, @daéo

0.2% of the grooved cryptomori@dgptophyta) 3.1%, 2a¥d2.2% and flagellates listed in the various taxonomic
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categoriefFlagellatgs.2%, 0.6%nd0.5% green algae listed in the Volvemaled.3%, 1.0%nd1.1% green
algae listed in tklorococcalesder0.9%, 2.5%nd1.6% The share of piagae in the sequence of left bank,
midstream, right bank &8%6, 0.5%nd0.34

20120n 26 Septembsrytoplankton biomass in the sequence of left bank, midstream, rigl& ivayilk vdsmg/l
and0.2 mg/kchlorophyll concentration 2  O@gdhdp . 0 ,.cdrgspdnding to théoligotrophic) grade at the
sampling point on the left bank, antlaligotrophic) grade at the sampling points midstream and on tlea right banl
t he ten gr afgpe (BFteophfty’stdld Y mel h8 71)9 9 8 : p-11], [2ZAJICompon€énts of2 . 2 .
phytoplankton biomass in the highest ratio included diatom species frorotderGdreale30.38md55.0%)
Proportions of the diatom species in the Pennales order in the |lséido@nicenaiistream, right banklv&,
0.7%and 18.0%,0f the flagellate goleown alga€¢Chrysophyceae) 0.8%, 0za0fb1.0%,of the grooved
cryptomonad&ryptophyta) 30.9%, 0&8d 12.6%,and flagellates listed in the various taxonomicesategor
(Flagellatgst.1%, 0.3%nd1.0%green algae listed in the Volvemale®).0%, 3.9%nd0.1%green algae listed in
theChlorococcalesderl4.0%, 1.5%nd3.24 The share of pialmae in the sequence of left bank, midstream, right
bank wa$.2% 2.5%and5. 2%,

On 14 November 2@h¥toplankton biomass in the sequence of left bank, midstream, rigta bagik d:@smg/I
and0.3 mg/kchlorophyll concentraion 4 O g /ahd4 . 0 ,.c@rgsfamding to théoligotrophic) gradehat
sampling point on the left bank, Joligittaophic) grade at the sampling point midstream antk8ofotighic) at

the sampling point on the left bank, respectivelyt he t en g ityped®) trépheity scildJd y N@®InE ]
1998: p251., T. 2.2.9.) {12], [1B1].Components of phytoplankton biomass in the highest ratio included diat
species from the Centratden52.8%, 56.9%md48.0%)Proportions of the diatom species in the Pennales order ir
the sequence of left banlstneiam, right bank wei@%, 16.6%nd1.9%,0f the flagellate goldeown algae
(Chrysophyceae) 0.0%, abth0.6%,0f the grooved cryptomon(@igptophyta) 19.5%, 13a3#h5.6%,and
flagellates listed in the various taxonomic cafelppedas 5.4%, 2.1%nd 2.0%,green algae listed in the
Volvocalesrder3.2%, 0.0%nd0.0%,.green algae listed in @tdorococcalesderl0.6%, 3.3%nd21.0%and

green algdested in the order Desmida@®%, 1.0%nd1.9%6 respectivelyhe share ofcpialgae in the sequence of

left bank, midstream, right ban.1%4s 4.2%nd8. X4,

AN a gy s a prefieant29 March 20fpRytoplankton biomass in the sequence of left bank, midstream, right b:
was15.1 mg/l, 16.0 mayid14.2 mg/h-chlorophylbacentration 1 . 6 O g /ahd2 0 2 8 coitegpOrigling to

theb (meseutrophic)graden t he t en g-tygedd® trophityl séqfed . d yN®rieOt8tY ) 1 9 9 8 : [
on all three sampling pg¢ir#41], [1B1].Components of miptankton biomass in the highest ratio included diatom
species from the Centratder(92.8%, 90.586d88.4%)Proportions of the diatom species in the Pennales order ir
the sequence of left bank, midstream, right baaiB%etke3%nd 1.9%,0f the lagellate goldémown algae
(Chrysophyceae) 0.5%, 1a4h3.6%,0f the grooved cryptomon@itgptophyta) 1.0%, 2.8&6 0.7%,and
flagellates listed in the various taxonomic cafelgpedatgsl.4%, 2.2%nd 1.4%,green algae listed in the
Volvoclesorder1.3%, 1.1%nd 1.6% green algae listed in thelorococcalesder0.3%, 0.2%nd 0.24,
respectively

On 27 June 20pRytoplankton biomass in the sequence of left bank, midstream, rigta bagik Wdsmagrid

1.7 mg/k-chlorophyll noentratiod . 9 O g / dndl 01 04 coftegibgding to théoligenesotrophic) graate

the ten gr aftgpe (Bfteophitysédlely. (N®@mBert)h 1 9 6ndall three.samplibidlpdirgs T .
11], [181].Components of phpylankton biomass in the highest ratio included diatom species fromdiaeCentrales
(79.5%, 72.9%nd 79.5%)Proportions of the diatom species in the Pennales order in the sequence of left |
midstream, right bank Wet&o, 0.3%Nnd0.9% pf theflagellate goldénown alga@hrysophyceae) 0.8%, 2666

2.8%0f the grooved cryptomori@dgptophyta) 2.4%, 4a8%4.7% and flagellates listed in the various taxonomic
categoriefFlagellatgs4.5%, 2.7%nd1.4%green algae listed in the Valksarder2.5%, 2.6%nd0.7% green

algae listed in tidlorococcalesder7.8%, 11.6%nd6.4%0, respectivelfhe share of pialyae in the sequence of

left bank, midstream, right bank.%4s 2.5%nd1. P4

On August 28 of 2(di/toplankton bi@san the sequence of left bank, midstream, right ®ankng/gsl4.1 mg/l
ands.1 mg/a-chlorophyll concentraBon. 8 O g /and3 8 4 3cor@egpkidiriglto B{eneseeutrophic) grade

on the ten g-tyzed® tropretcsiel J dy N@mOBR ) 1 9 @rBall thrpe. sanplihd points T .
[1211], [1B1].Components of phytoplankton biomass in the highest ratio included diatom species from the Cs
order(92.3%, 92.1&»d95.0%)Proportions of the diatom spectes iPennales order in the sequence of left bank,
midstream, right bank vie8@6, 0.2%nd0.0% pf the flagellate golbeown alga@hrysophyceae) 0.5%, @G2&o
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0.2%0f the grooved cryptomori&dgptophyta) 2.2%, 2dtd1.0% and flagellates éidtin the various taxonomic
categorieflagellatgs0.2%, 0.4%nd0.5% green algae listed in the Volvemaled.2%, 0.5%nd1.1% green
algae listed in tldnlorococcalesderl.8%, 1.5%nd1.24, respectivelyhe share of piatyae in the seque of
left bank, midstream, right ban®.@%s 0.2%nd0.4%.

On 26 Septemb2012phytoplankton biomass in the sequence of left bank, midstream, rigi rayik 0@samg/I
and0.2 mg/k-chlorophyll concentration8 O g /ahdl . & ,.cdbrgsfoinding to théligotrophic) grantethe

ten gr ade type@ftrdphiy gcalddl 9 N®met h 1 9 BnBall three.samPlbidlpdirEs1]T . 2.
[1231].Components of phytoplankton biomass in the highest raticainatudpdctes from the Centwaties

(42.7%, 82.0%nd 62.6%)Proportions of the diatom species in the Pennales order in the sequence of left |
midstream, right bank @8&:8%, 0.5%nd21.6%opf the flagellate gokbeown alga@hrysophyceaed®., 0.3%
and0.0%,0f the grooved cryptomor(&gptophyta) 11.9%, 6af¥d8.0%,and flagellates listed in the various
taxonomic categorifelngellatgs3.4%, 2.1%nd1.9%green algae listed in@dorococcalesderl.1%, 3.4%nd

0.84, respectivelThe share of pialmae in the sequence of left bank, midstream, rightlb@¥tk d8%nd3.9%

On 14 November 2@h¥toplankton biomass in the sequence of left bank, midstream, rigta bagik d:@smg/I
and0.3 mg/b-chlorophyll concetiorl . 2 O g /ahd? . 4 ,.cdbrgsfanding to the 2 (oligotrophic) grade on the
ten grade type@)°ltdywyphl1e§7)scal e (J. N®met h 1203 : p .
[1231].Components of phytoplankmmdss in the highest ratio included diatom species from therd@antrales
(53.8%, 49.6%nd67.1%)Proportions of the diatom species in the Pennales order in the sequence of left |
midstream, right bank We3&b6, 1.3%nd13.6%0f the flagellag@lderbrown alga€hrysophyceae) 0.0%, z2uddo

0.0%pf the grooved cryptomoK@dgtophyta) 13.0%, 2&meéd.7%and flagellates listed in the various taxonomic
categorief-lagellatgss.8%, 4.4%nd0.5% .green algae listed in @@orococcalesder2.6%, 3.5%nd6.64
respectivelyhe share of pialgae in the sequence of left bank, midstream, rightliBatio Wa8%nd3. 3o,

At the © z prdfileof theDanubeon 22 March 20fpBytoplankton biomass in the sequence of left bank,, midstrean
right bank wak3.9 mg/l, 13.4 mafid 13.9 mg/lachlorophyll concentratofh . 7 Og / &and2 12 15, 90 g0 ¢
correspondingtothe 5 (reeaot r ophi ¢c) grade o#ypet(Be teapbhragesé€&al &
p. 251., T. 2.2%n all three sampling pi2l], [181].Components of phytoplankton biomass in the highest ratic
included diatom species from the Cemtia€87.9%, 88.5%Md88.9%)Proportions of the diatom species in the
Pennales order in the sequerieét bank, midstream, right bankdvste 2.9%nd2.3% of the flagellate golden

brown algaChrysophyceae) 1.7%, 268d.5% of the grooved cryptomor@dgptophyta) 1.1%, Oartdl.6%,

and flagellates listed in the various taxonomic céitgmilesgs?.0%, 0.7%nd2.3%green algae listed in the
Volvocalesrder.8%, 1.3%nd1.0%green algae listed in@idorococcalesdel0.2%, 0.2%nd0. 24

On 27 June 20pRytoplankton biomass in the sequence of left bank, midstrearwasgtt bagik 2.7 mgfid

2.2 mg/e-chlorophyll concentradion 9 O g /ahd]l 1 8 1 corte§phniding to the 5 3 (oliggntrophic) grade at

the left bank sampling site and midstream, and to the 4 (mesotrophic) grade on the tigbt banlg onadhé e F
(198 Aype (M) trophity scaled . N®met h 199 8 -11],41B1]. Zdmpanents df .phyt@plarktord . )
biomass in the highest ratio included diatom species from therdegTBa086, 68.28Md72.8%)Proportions of

the diatom species in the Pennales order in the sequence of left bank, midstream Ori2fti, (aPéneitr&%,

of the flagellate goktbeown alga@hrysophyceae) 0.6%, 2882.7% of the grooved cryptomoij@dgtophyta)

3.9%, 4.6%nd7.9%ard flagellates listed in the various taxonomic cétagelesgst.7%, 2.4%Nnd6.9%green

algae listed in the Volvoeaigsr2.9%, 3.7%Nnd2.8%green algae listed in@dorococcalesder9.6%, 4.9%nd

3.9% respectivelyhe share of piatyae in the sequence of left bank, midstream, rightlb2dtk tud&ndl.3o
Dinoflagellates were present only in the sample taken fronfmadgtingtan 11.3%).

On August 28 of 2(di3/toplankton biomass in the sequence of left bank, mijihdtbeark w&7 mg/l, 11.1 mg/l
and3.3 mg/k-chlorophyll concentraoh . 7 Og /ahds 1 7 Q cofiegpOriglingl to théeutrophic) graoie

t he ten gr afgpe (®Fteophity’s¢dlely. (N@mBert)h 1 9 éndalthrep sampding poidd T .
11], [1:B1].Components of phytoplankton biomass in the highest ratio included diatom species framiethe Centre
(94.2%, 92.7%nd 91.6%)Proportions of the diatom species in the Pennales order in the sequerige of left |
midstream, right bank \W0eréo, 0.1%nd0.6% pf the flagellate golbeown alga@hrysophyceae) 0.1%, @Ado

0.2%of the grooved cryptomor@dgptophyta) 1.1%, 2d¥%d4.1% and flagellates listed in the various taxonomic
categorieflagelieg 0.5%, 0.1%nd0.3%green algae listed in the Volvemale®).8%, 2.4%nd0.2% green

algae listed in the Chlorococoedes2.1%, 1.8%nd2.8%, respectivelfhe share of pialgae in the sequence of

left bank, midstream, right ban@.2%4.2%and0.%%.
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On26 Septemb2012phytoplankton biomass in the sequence of left bank, midstream, rigfz eyl «@smg/I
and0.2 mg/kchlorophyll concentraion 4 O g /ahdD . 0 ,.cdrgsfdmding to théoligotrophic) gradehat
sampling point on the left kvl (ultraoligotrophigirade midstream and at the sampling point on the right bank
respectivelp,n t he t en g-tymed® trophttystafed d yN®@met8IY )1 99 811], [1B1]. 251 .
Camponents of phytoplankton biomass in the highest ratio included diatom species freorddnbE eddrales
81.6%@and64.6%)Proportions of the diatom species in the Pennales order in the sequence of left bank, midstree
bank wer8.6%, 0.5%rd 4.1%.0f the flagellate golbeown alga@Chrysophyceae) 0.0%, a#id.9% of the

grooved cryptomong&@syptophyta) 9.9%, 5af%10.2%and flagellates listed in the various taxonomic categories
(Flagellatg<.0%, 0.6%Nnd0.5%green algae kst in th€hlorococcalesder28.9%, 4.6%nd10.34, respectively

The share of pialgae in the sequence of left bank, midstream, rightdt2iik 8:4%nd3. Lo

On 14 November 2@h¥toplankton biomass in the sequence of left bank, midsbaaknweag§2 mg/l, 0.4 mg/l
and0.2 mg/-chlorophyll concentraion 6 O g /ahd? . 4 ,.cdrgsfpigding to the 1 (aligatrophic) grade at
the sampling point on the left bank, and 2 (oligotrophic) grade midstream and at thersanephgdtpoamk,
respectivel vy, on typee(®)ttrephity scalé2dl ke [1ZA edorhpbremsyof phytadl@nKtdn
biomass in the highest ratio included diatom species from the orders Pemtckes laxid respective proipos

in the sequence @it lbank, midstream, right bankl®&i%, 53.0%nd30.6%as well a5§3.1%, 10.7%nd8.94,
respectivelfhe share of the flagellate gbldevn algae wlBhrysophyceae) 1.5%, 1@ar886.0% pf the grooved
cryptomonad&ryptophyta) 24.7%, 7.8%d 16.9%,and flagellates listed in the various taxonomic categories
(Flagellatgsl.6%, 11.4%md9.0%green algae listed in the Volvemale®).1%, 0.0%nd2.9%green algae listed

in theChlorococcakesderl.8%, 3.3%nd31%, respectivelifhe share of pialgae in the sequence of left bank,
midstream, right bank 8:2%6, 2.0%nd4.0%

Samplingesults downstream reflected a status a great extent siopktreardiatus

(1) Components of phytoplankton biontheshighest ratio included diatom species from the order Centrales a
times

(2)Biomasgevels indicate seasonal trends

(3)The period characterised by the Hgihmaastevel is March and August, while the lowest biomass levels were
found in the mihs September and November

CLASSIFICATION OF TNEAR DOWNSTREAM SBETIN ACCORDANCETMVITHEWFDON THE BASIS OF THE
PHYTOPLANKTON

The table below summarises the EQR values obtainedrinldlanstreaactiorfrom the three sampling units in
eachthe mouth of the hot water ¢analN a g y saadtU k a samiplekrofils, as well athe outcome of the
ecological status assessment né#naownstreamction

23.12.2012 27.06.2012 28.08.2012 26.09.2012 14.11.2012
Sampling unit EOR Ecological situs EQR Ecological statu EQR Ecological statu Ecological statu Ecological status
(based on HRPI (based on HRP| (based on HRP (based on HRP (based on HRPI)
PLDFP22 0.7071 good 0.734 good 0.574 moderate
PLDFP23 0.702 good 0.763 good 0.523 moderate
PLDFP21 0.711 good 0.77( good 0.574 moderate
PLDFP32 0.705 good 0.78( good 0.560 moderate
PLDFP33 0.708 good 0.764 good 0.519 moderate
PLDFP31 0.707 good 0.7771 good 0.554 moderate
PLDFP42 0.699 good 0.774 good 0.312 poor
PLDFP43 0.695 good 0.747 good 0.264 poor
PLDFP41 0.6971 good 0.757 good 0.352 poor
average seas( 0.703 good 0.764 good 0471 moderate
Classmca_tlon of 0726
section

Tablel2.3.28: Phytoplanktdrased classification of the near dowrsttimm ecording to thE#FD

For the purposes of characterising the ecological status of the near downstream section the HRPI index 1
account thechlorophyll concentration proportional to the NQr and phytoplankton biomass calculated on the ba
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species composition was Udeg ecological status ohdar downstreamctioraccording to the assessment of the
phytoplankta@and based on the average of the EQR values on the sampling siteyodiitatedia March and
June and high staturs ptembeandNovemberThe lowedQRIlevels were obtained during the August sampling
seasonin this period tkeologicatatusvasmoderatelrhe seasonal fluctuations onghiedownstreamactiorare
entirely in line with the experiences gaittedupstream sectitalues characterising the statuses perisaadon
hence, on an annual basi® identical with the results measuredipstibaraection

The ecological status of the near downstream section based on the phytaudnkton was g
12.3.2.3Phytobenthos

The near downstream section consists of the sampling points at the hot water canal mouth profilte (PLDFB
sarkanty?¥ ( PLDFP 3Ws,z(PERDFP4AR, PRDFR41) prafees. RWhgtbblenthasssamples were taken
the near downsam section profiles during the year 2012 twice, on August 28 and on 26 September at two ¢
points each (left bank, right bank). No samples were taken on the |dfibbarstesfdhral mopitbfildbecause

no suitable substrate was fouhis @rea

PLDFB21 PLDFB32 | PLDFB31 PLDFB42 | PLDFB41
Pakshot wate Nagysar kan Usz-d
TAXONS right left right left right
28.08.2012 28.08.2012 28.08.2012 28.08.2012 28.08.2012
Relativeabundancé%)
CENTRALES
SUM Centrales 323 240 486 254 474
PENNALES
SUM Fragilariaceae 39 12 44 31 0.0
SUM Eunotiaceae 0.2 0.0 0.0 0.0 0.0
SUM Achnanthaceae 43 17 32 9.3 38
SUM Naviculaceae 403 616 335 478 369
SUM Bacillariaceae 178 107 838 117 106
SUM Epithemiaceae 0.0 0.0 0.0 0.0 0.0
SUM Surirellaceae 0.9 0.0 04 05 0.6
SUM Pennales spghé)y 02 0.8 12 22 0.6
SUM 1000 1000 1000 1000 1000
IPS index 891 1278 9.08 1467 9.05
Tablel2.3.29: Summary tabbf the phytobenthos taxons identified on desvneaeasectiomuring the summer sampling
season
PLDFB21 PLDFB32 | PLDFB31 PLDFB42 | PLDFB41
Pakshot wate| Nagysar kan Usz-d
TAXONS right left right left right
26.09.2012 26.09.2012 26.09.2012 2609.2012 26.09.2012
Relativeabundancé%)
CENTRALES
SUM Centrales 140 44 122 255 150
PENNALES
SUM Fragilariaceae 13 03 10 5.0 0.7
SUM Achnanthaceae 53 0.8 49 6.6 5.8
SUM Naviculaceae 618 368 587 507 370
SUM Bacillariaceae 171 565 219 9.3 409
SUM Surirellaceae 0.0 03 0.0 13 02
SUM Pennales spghéy 04 0.8 14 17 05
SUM 1000 1000 1000 1000 1000
IPS index 7.54 1103 781 1118 5.35

Tablel2.3.210 Sumrary table of the phytobenthos taxons identified on the near downstream section during the summer sa
season

At the right bank at the sampling pointhot thater canal mouth profd@ August 28 of 223 % of the
individuals counted in themigiopulation of the benthos constituted in a major part fromiafentispesies
settledfrom the plankton, of which relative abundance of Cyclotella meneghiniandhe/ash&.@%af
Stephanodiscus hantzschii2i@e The components in the higla¢s of the Pennadgstom stock were the taxons
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in theNaviculacedamilyof which the relative abundance projected to the individuals dfuBtediheaspecies

with the highest level of relative abundance in the Naviculaceae faNushcinalwitatlla var. rostellata (8.4%),
Naviculaecens (4.8%lNaviculdripunctata (1.4%aviculanenisculus var. menisculus (2N&s)culeerifuga

(1.1%) Naviculacryptocephala (1.8%inphorgediculus (1.4%Amphordibyca (0.4%Amphoravalis(0.2%),
Gyrosigmacuminatum (2.5%3% well a&Gomphonenspecieg2.5%)The share of the Achnanthaceae family was
7.8 The Achnanthacdaenily was represented\blgnanthidium minutissimum (=Achnanthes minutissima) (2.3%
Achnanthespecieg0.2%pard Cocconeiglacentula (1.8% e share of the Bacillariaceae family represented by only
the Nitzschia species wB&86c Dominant taxons of the Bacillariteredg includeditzschigpalea,Nitzschia
(Lanceolataspeciesas well as Nitzscleaidens var. levidensiBheir relative abundance 1ia4%, 4.4%nd

1.84 Fragilari@onstruens (2.1%)d othefFragilariapeciegl.1%)as well aBiatomahrenbergii (0.2%)atoma
mesodon (0.2%)atomaulgaris (0.2%hdAsterionell@rmosa (0.4%¢spectivelfhe share of theagilariaceae
familyrepresented by whédh

At the right bank at the sampling point of the hot water canal nowut?6 psefdeember 2A20 % of the
individuals counted in the diatom population of the beiithied aorssimajor part from Centliatesn species
settledrom the plankton, of which relative abundance of Cyclotella meneghiniana was 0.4%, -spetties Cyclotel
2.2%The share of Stephanodiscus hantzschB%gse othebtephanodiscapeies0.f0. The components in the
highest rate of the Penrdil@®m stock were the taxons iNavieulacedamilyof which the relative abundance
projected to the individuals countedlw®s The species with the highest level of relative abuntance
Naviculaceae family includadcula recens (13.28@yiculgpresent forrf8.8%)Naviculaviridula var. rostellata
(11.0%)Navicul&rifuga (7.9%aviculaeneta (1.8%aviculdalophildl.3%)Naviculdrivialis (1.3%gnd other
Naviculzpecieg414.9%)The share of the Bacillariaceae family represented hyitasighthespecies viasPa.

The species with the highest level of relative abundance in the Bacillariaceae Nimsishiachadea (13.2%),
Nitzschiaecta (1.3%andNitzschigdlLanceolatae) spp. (1.8%¢ share of the Achnanthaceae famiy3wakhe
Achnanthaced@&mily was representeddiynanthidium minutissimum (=Achnanthes minutissima) (3.5%j), Achnantl
specieq0.4%)and Cocconeiplacentula (1.3%)he shre of thd-ragilariacedamilyrepresented Wyragilaria

species onlyasl. 3k

At the | eft bank sampl onggusp28 of 2RKR0 &ocfof the Mmdividdvabs goyrded in thex n
diatom population of the benthos constitutejanparnfrom CentralEgom speciaeettiedrom the plankton, of
which relative abundance of Cyclotella meneghiniana Theseatfse abundancdvigflosira variaBss%that of
Skeletonema sppas3.P6 The components in the highest rate Périhalegiatom stock were the taxons in the
Naviculacedamilyof which the relative abundance projected to the individuals &luBted weaspecies with
the highest level of relative abundance in the Naviculaceae famibviogladedei(®8.9%)Naviculgresent
form(4.5%)Naviculdripunctata (6.6%ymbelldelvetica (5.0%ymbellaumida (1.7%nd Caloneibacillum
(2.5%)The share of the Achnanthaceae fanmilyPwahe Achnanthacdaeily was representeddynanthidium
minutissimum (=Achnanthes minutissimaif@@8t6roneiglacentula (0.8%he share of the Bacillariaceae family
represented by only Higschia species was86. Dominant taxons of the Bacillarifemadg includeditzschia
dissipataas well ablitzschia (Lanceolas@ciesTheir relative abundance 3w&%and4.94 The share of the
Fragilariacedamily represented by Fragipeeies only was2a

At the |l eft bank sampl on2@Segeont2olpl.4 badfthetindivaduadsaauytes anth a n
diatom population of the benthos constituted fromdiatotralgsecissttiedrom the plankiandd5.6%of it from
Pennalediatom specie$he components in the highest rate of the Rkatomestock were theomaxin the
Bacillariaceatamilyof which the relative abundance projected to the individuals &fluBtediveaspecies with

the highest level of relative abundance in the Bacillariaceae famikgzsobiadealea (27.78tfzschidissipata
(16.3%)and NitzschigLanceolatae) spp. (10.8%ayiculacegdamily had a share3@t86 The species with the
highest level of relative abundance in the Naviculaceae familgictilzdeztens (18.0%aviculpresent form
(2.8%)Naviculaneniscul var. grunowii (2.58@yiculsubminuscula (5.8%yiculdMinusculae) spp. (1.4%)
othemMNaviculapecie$3.6%)The share of the Achnanthaceae fansly@was

At the right bank s amp loiAugustpdofi2@B6 Yof the ihdividualdNcauntedsimathiek a
diatom population of the benthos constituted in a major part frediatoensplsasttiedrom the planktand,
whictrelative abundance of Cyclotella meneghini@r@owdse share of Stephanodiscugduduiitwad.8%6. The
components in the highest rate of the Pdratatasstock were the taxons iNa¥ieulacegeamilyof which the
relative abundance projected to the individuals couBB8owHse species with the highest level of relative
abumance in the Naviculaceae family insladiedla recens (8.4B&gyiculgresent forif2.0%)Naviculairidula
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var. rostellata (2.8%ayvicultanceolata (2.4%gviculanenisculus var. menisculus (X0§¥pellailesiaca (1.6%)
as well agyrosigmspp. (3.2%JThe share of the Achnanthaceae famBy2&abhe Achnanthacdaeily was
represented ®chnanthidium minutissimum (=Achnanthes minutissiraaylChééoheiplacentula (1.6%he
share of the Bacillariaceae family representdy e Nitzvschia species wagbt Dominant taxons of the
Bacillariacedamily includéditzschidLanceolataspeciesandNitzschigpalea Their relative abundance 3v6%
and3.24 The share of the Fragilariafaray representedHoggilariaonstuens (2.0%nd othdfragilariapecies
(1.2%)as well adiatomanoniliformi® 4%) Diatomaulgaris (0.4%hdAsterionellarmosa (0.4%ps4. 44,

At the right bank samplon26d@eproddi2.2ddfthe ihdeualsl@ogniedia r k a
the diatom population of the benthos constituted in a major part frdrat@argpessttiedrom the plankton,

of whicka Cyclotella atonmetative abundanz&% of other Cyclotefipecie®.®6. The components in thedsigh

rate of the PennatBatom stock were the taxons Matvieulacedamilyof which the relative abundance projected

to the individuals counted58a&a The species with the highest level of relative abundance in the Naviculaceae f:
includedNavicula erifuga (7.6%), Navicula recens NG@et)gpresent forii®.6%)Naviculairidula var. rostellata
(4.9%)Navicularyptocephala (4.5Maviculaveneta (2.4%\aviculayjoeppertiana (2.1%pvicularyptotenella

(1.4%) Naviculdrivialis .4%),Naviculdanceolata (1.09%aviculanenisculus var. menisculus (laféc)ther
Naviculzpecies(15.3%) The share of the Bacillariaceae family represented byNdmbchtze species was
21.9%Dominant taxons of the Bacillaritamadg incled Nitzschigpalea,NitzschigLanceolataspeciesand
NitzschiagissipataTl heir relative abundance 1#a6%, 6.3%nd1.0% The share of the Achnanthaceae family was
4.9%. The Achnanthacdaeily was representedAblgnanthidium minutissimum (=Awdsmaninutissima) (4.5%)
andCocconeiplacentula (0.3%he share of the Fragilariafaaiy representedrsggilarisandDiatoma&pecies
wasl.%

At the left bank sampling point ofstlze hidfile of the Danuben August 28 of 224 % of thadividuals
counted in the diatom population of the benthos constituted in a major partdimonCepécissttiedrom the
plankton, of which relative abundance of Cyclotella meneghiniaffdevabdre %f. Stephanodiscus hantzschii was
2.24. The components in the highest rate of the Riawaestock were the taxons Nawieulacedamily of

which the relative abundance projected to the individuals cbuBted easpecies with the highest level of relative
abundance in thevidtallaceae family incluiediicula tripunctata (14.49a)iculdanceolata (3.6%avicula
menisculus var. menisculus (IN®giculaecens (1.9%)laviculgresent forfl.0%)}nd otheNaviculapecies
(9.1%) as well asSyrosigmacuminatum (6.7#)d otheGyrosigmapecieq2.2%) furthermor€ymbellaand
Gomphonenspecieq1.9%and1.2%)and Amphorgediculus (1.4%)he share of the Achnanthaceae family was
3.246 The Achnanthacdaeily was representeddblgnanthidium minutissimum (=Admaritiutissima) (4.1%),
Achnanthdanceolata (1.0#)dCocconeiplacentula (4.3%he share of the Bacillariaceae family represented by
only theNitzschia species wldsP6 Dominant taxons of the Bacillariteredy includdditzschialissipataand
NitzschigLanceolataspeciesTheir relative abundance vd%and4.3%. The share of the Fragilariafzragy
represented byragilariallna var. ulna (0.7&6)d otheFragilarispecieq1.4%) as well aBiatomanoniliformis
(0.2%)Diatomaulgais (0.7%Was3. A

Atthe leftbn k s amp | i n g prpfie iofrine Dandbe26 Septenilizgs.5 % of the individuals counted in
the diatom population of the benthos constituted in a major part frdiat@ergpEessttiedrom the platon,

of which the share of Stephanodiscus hantzschii Wée £0&ponents in the highest rate of the Riatoaes

stock were the taxons inNtheiculacegamily of which the relative abundance projected to the individuals count:
wasb50.P4 Thespecies with the highest level of relative abundance in the Naviculaceae family inalisilgal Navicul:
var. rostellata (9.9%),N8\iculaecens (5.09%avicularesent for(2.6%)Navicularyptocephala (2.3%), Navicula
erifuga (2.0%Naviculanenisculus var. menisculus (1.R#)iculdMinusculae) spp. (1.2#J otheNavicula
specieq12.6%)as well aSomphonem#l.7%)and Gyrosigma speci€k0%) furthermorédmphorgediculus
(5.3%)Amphoranontana (2.6%)dAmphoréibyca (1.0%)he kare of the Bacillariaceae family represented by only
theNitzschia species v@a®4 Dominant taxons of the Bacillaritaradyg includeditzschiglanceolataspecies
Nitzschigpalea,and NitzschiadissipataTheir relative abundance #:8%, 2.3%nd 2.04 The share of the
Achnanthaceae family @86 The Achnanthacdaeily was represented Amhnanthidium minutissimum
(=Achnanthes minutissima) (38%Manthelanceolata (1.0%)dCocconeiplacentula (2.3%he share of the
Fragilariacedamily represented Fragilariginnata (1.3%jragilari@onstruens (1.0%)agilariailna var. ulna
(0.7%Jragilariarcus (0.3%as well a&sterionell@mrmosa (0.7%)iatomanoniliformis (0.78&6)da Tetracyclus cf.
rupestris (0.3%ns5.0%.
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Atthe rightdon k s amp | i n g prgfile of the Daoubedoguste8 o) 2042.4 & of the individuals counted
in the diatom population of the benthos constituted in a major part frdiatdDerdpdeesettledfrom the
plankton, of whietative abundance of Cyclotella meneghiniana was 7.4%, of othspeCigdd8l@fhe share

of Stephanodiscus hantzschiiOv@s The components in the highest rate of the Rbkatwamtestock were the
taxons in thidaviculacedamilyof whiclthe relative abundance projected to the individuals coBeu@a Wees
species with the highest level of relative abundance in the Naviculaceae Nawilyuiactededs (9.6%ayvicula
present forr(i7.4%),Naviculaviridula var. rostellata %j,MNaviculdanceolata (1.3%aviculanenisculus var.
grunowii (1.0%), a Gomphonema spp. Gy@%&igmspp. (1.3%xs well a8mphoraediculus (1.09%he share of
the Achnanthaceae family 3v@% The Achnanthacdaenily was representedAlspianthidium minutissimum
(=Achnanthes minutissima) (hl®@&occoneiplacentula (1.6%he share of the Bacillariaceae family represented
by only thilitzschia species vBa®6 Dominant taxons of the Bacillaritaradg includédtzschipaleaNitzghia
(Lanceolataspeciesas well as Nitzscipialea Their relative abundance 3v&%and 3.26. The share of the
Fragilariacedamily representedHoggilariaonstruens (2.086)d othefragilariapecie$l.2%)as well aBiatoma
moniliformi® 4%),Diatomaulgaris (0.4%hdAsterionell@rmosa (0.4%pas4.4%.

At the rightabhn Kk s amp | i n g pmfie ohthe Darfulre P6hSeptetdizerz 2080 % of the individuals
counted in the diatom population of the benthos constitutegdrn &onajGentrattiatom specissttledrom the
plankton, of which Cyclotella meneghiniana relative abundance of the 1.2%, ofsptheie€gchitelthe share of
Stephanodiscus hantzschii was Dh2%omponents in the highest rate of thle&Batom stock were the taxons
in theBacillariacedamily of which the relative abundance projected to the individuals ctiuBte ®oramant
taxons of the Bacillariadaaely includédtzschipaleaandNitzschi@LanceolataspeciesTheirelative abundance
was34.6%and4.26. The share of the Naviculataady wa87.04 The species with the highest level of relative
abundance in the Naviculaceae family iNaduibeda recens (8.88gyiculgpresent forif8.5%)Naviculairidula
var rostellata (6.5%gvicularyptocephala (2.1%), Navicula erifuga (1.6%), Navicula trivikdig¢al#2dphila
(1.2%pnd otheNaviculapecie$9.5%)The share of the Achnanthaceae fantiy@wdshe Achnanthacedamily
was represented Aghnanthidium minutissimum (=Achnanthes minutissird@h(&a#ganceolata (0.5%)d
otherAchnanthespecieg0.5%) as well a€occoneiplacentula (0.998) Diatoma vulgaris (0.&8#%@Asterionella
formosa (0.2%Me share of theagilariacedamilywas0. ®a.

CLASSIFICATION OF TNEAR DOWNSTREAM SBGTIN ACCORDANCETMVITHEWFDON THE BASIS OF THE
PHYTOBENTHOS

The table below summarises the summer and autumn findings of the phytobenthos obtained in the near d
section fromthegte s ampl i ng units in each the mouth of the
used for the ecological status assessment according to the WFD.

Ecological statl Ecological statt
Sampling unit EQR (based on EQH EQR (based on EQ}
28.08.2012 26.09.2012
PLDFB21 0.390 poor 0.317 poor
PLDFB32 0594 moderate 0.502 moderate
PLDFB31 0.399 poor 0.331 poor
PLDFB42 0.694 good 0509 moderate
PLDFB41 0.397 poor 0.202 poor
average season 0495 moderate 0.372 poor
CIaSS|f|ca_t|on of th 0434 moderate
section

Tablel2.3.211 Phytobenthdsased ecological classification of the near doweestiearaccording to\ieD

Based on the assessment carried 20itZaverageEQRvalues in theummer periodereEQR=@195,during the
autumn seasdBQR=(B72,corresponding to moderatepaadecological statusespectivelpt least one grade
difference was found betweengthtandleft sampling units for all sampling Ef@iR®of the sgling units effected

by the discharge of hot water has a tendency to show loWeweaieies similar picture is drawn up by the autumn
sampling from thestream sectiahthe BksferryprofileThe low moderaté grade falls in line with tkalte of the
assessments made earli¢c.bablel2.1.54). The overall status grade matches thaijdttkarsection
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When data from both periods are considered together, an averdf@Rr=g4isf given, corresmbng to a
moderatecological status

12.3.2.4Macrophyte

Macrophyte sampling was made oeahdownstreamctionn 2012during two periods, in summer and alifisnn
section was designated only six sampling units with respect to macrophytestlassivpt)jrtheffwhich can be
found approximately 3.7 kilometres downstream from the discHaugeapotal of 6 sampling units in a length of
100 metres each were assessed in a total length of 6@ammgtrescovered areas on botigkitendtheleft

bank Sampling units included batarahndpebbled bottonampling units on &g banlare not affected logt

water Sampling units are identical during the summer and autumn samphntseagdsts macrophyte species
were founith the six sampling units during the summer and autumn surveys

Scientific name English name PLDMF1| PLDMF | PLDMF | PLDMF | PLDMF | PLDMF
1 1.2 2.1 2.2 3.1 3.2
Phragmites australis Common reed 1 1 1
Salix purpurea Purple willow 1 1 1
Myosoton aquaticum Water chickweed 1 1
Rumex crispus Curly dock 1 1
Amorpha fruticosa Desert false indigo 1 1
Gnaphalium uliginosum Marsh cudweed 1
Lavathera thuringiaca Tree mallow 1
Carex gracilis Slender tufted sedge 2 1
Echinochloa crgali Common barnyardgrag 2 1
Acer negundo Ash leaved maple 3 1 1
Persicaria maculosa Ladyds thu 3 2 1 2
Aster lanceolatus agg. Panicledster 3 3 4 2 2
Plantago media Hoanplantain 3 3 4 2
Salix alba While willow 4 3 4 3 5 5
Rubus cfagsius Dewberry 4 4 2 3
Hungarian narrow leafe
Fraxinus angustifolia subsp. pa| ash 5 2 4 2 1
Rorippa amphibia Great yellowcress 5 6 6 7 6 3
Urtica dioica Common nettle 1 1 1
Lythrum salicaria Purple loosestrife 1 1
Alisma plantagouatica Common water plantai 1
Chrysanthemum vulgare Tansy 1
Dactylis glomerata Orchardgrass 1
Rumex conglomeratus Sharp dock 1
Chenopodium ambrosioides | Wormseed 2 3 1
Solidago gigantea Giant goldenrod 2 3 2
Salix fragilis Crack willow 2 3
Agrostis alba Redtop 3 2 3
Populus canescens Grey poplar 4
Populus tremula Common aspen 1 1 3
Equisetum arvense Field horsetail 1
Persicaria dubia Tasteless water peppe 2
Peplis portula Spatulaleaf loosestrif 1 2
Amaranthus retroflexus Redroot pigweed 1
Bidens tripartita Thredobe beggarticks 1
Chenopodium album Common | am 1
Cyperus fuscus Brown galingale 1
Fraxinus pennsylvanica Green ash or red ash 1
Morus &la White mulberry 1
Rumex obtusifolia Broadleaf dock 1
Setaria viridis Green foxtail 1
Solanum nigrum European black nightsl| 1
Epilobium hirsutum Great willowherb 2
Chenopodium rubrum Red goosefoot 3 2
Acer pseudoplats Sycamore maple 1
Datura stramonium Jimson weed 1
Eragrostis pilosa Indian lovegrass 1
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Scientific name English name PLDMF1| PLDMF | PLDMF | PLDMF | PLDMF | PLDMF

1 1.2 2.1 2.2 3.1 3.2

Phalaris arundinacea Reed canary grass 2 3

Poa trivialis Rough bluegrass 2

Ulmus laevis European white elm 2

Populus nigra Black polar 3 1

Quercus robur English or pedunculate 1

Number of species 17 23 11 25 23 6

Tablel2.3.212 Macrophyte species found in themeastreasectiomndtheir estimat&@AFORjuantitis

None of the species found in the sampling profile was protected. Several species can be considered to be intrq
ash panicledster), the abundance of which refers to the disturbed nature of the area. The section assessed is f
SCI ara identified as HUDD20023 Tolnai Danube. The indicator species of the area is the cre&ping marshwc
repengJacq.) Lagesca)fi3]. The species was not found along the sampling section.

CLASSIFICATION OF TNEAR DOWNSTREAM SBGTIN ACCORDANCETMV THEWFDON THE BASIS OF THE
MACROPHYTES

Ecological water quality of the section on the basis of macrophytes was carried out in accordance with the set
the WFD, based on the macrophyte method established (inlHungeiyc s28]pAggregdte.datd frbra the total
length of 600 metres of the four sampling units were used for classification purposes.

Aggregate DAFOR cubic val Number of specie

A positive indicator spéecie 30 6
B feutral species 75 14
C @isturbance indicapecie 62 6
SUM 167 26
Reference Index -19.16
EQRValue 0.40

Classification moderate

Tablel2.3.213 Results of the ecological status assessrigiear downstrea®mctiorirom summer and autunacrophyte
sampling

During the classification procedure, 26 species with indicator capabilities were identified. The outcome of the ¢
procedure for the near downstream section is identical with that for the upstream section.

Based on thadiings of the assessment it can be stated that the ecological status of the near downstream secti
Danube according to therapdyte analysis was moderate.

12.3.2.5Macrozoobenthos

Sampling on the near downstream 3eafioch means the area diredtgtedl by the cooling water discharge
macroscopic aquatic invertebrates sampling was made in tivsweasamand autuinim 2012 at six sampling
sites both on the right and the left bank of the Danube.

When the sites for sampling units wefeedjehg requirements provided, sampling sites of former assessments ¢
the environmental conditions, suitability of the sampling site for carrying out the saingéterpineddiugng a

field visit were all taken into consideration. Samfingere divided up to several subunits. ddveskizyatidor

the identification of the subunits included keeping an eye on the objective of the assessment and the represent
of the sampling. Correspondingly, sampling sub unitgnveerenaasias with a number of different habitat types.

During the summer and autumn sampling seasons a total of 44 different macroscopic invertebrate taxons
detected from the samples taken at six samp(irapkit@s3.214).

Taxons PLDMZB1 PLDMZB1] PLDMZB?2| PLDMZBZ PLDMZB3i PLDMZB 3
Water worm@Oligochaeta) 3 4 3 18 4 3
Snails(Gastropoda)
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Taxons PLDMZB]1 PLDMZB1] PLDMZB?2| PLDMZB7 PLDMZB3 PLDMZB 3
Bithynia tentaculata (LINNAEUS, 1758) 4 2 14
Galba truncatula (Q 3
Fagotia acicularis (FERRUSAC, 1823) 7
Fagotia esperi (FERRUSAC, 1823) 1 9
Lithoglyphus naticoides (C. PFEIFFER 18 25 759 60 684 68 228
Physella acuta (DRAPARNAUD, 1805) 1
Potamopyrgus antipodarum (J. E. GRAY, 11 2
Theodoxus fluviatilis (LINNAEUS 1758) 14 26 1 30 13
Val vata piscinalis 1 22 1
Valvata pulchella STUDER, 1820 1 1
Viviparus acerosus (BOURGUIGNAT, 186 10 1 2
Viviparus sp. 1
MusselqBivalva)

Corbicula fluminali 1 37 7
Corbicula fluminea 96 21 712 8 336 77
Dreissena polymorpha (PALLAS, 1771) 5 15 4 25 5
Pisidium amnicum ((Q 2
Pisidium pseudosphaeR#WRE, 1927 1
Sinanodonta woodiana (LEA, 1834) 4 6
Unio sp. 2
Unio tumidus RETZIUS, 1788 9 2 1 6

CrustaceangCrustacea)
Corophium curvispinum (SARS, 1895) 13 43 27 53 21 34
Dikerogammarus sp. 9 6 7 14 4 5
Dikerogammarus villosus (SOWINSKY, 17 102 2 33 28 24 17
Limnomysis benedeni CZERNIAVSKY, 18 2 88 37 17 19 58
Obesogammarus obesus VIEUILLE, 1979 6 12 3 10 3 12
Orconectes limosus RAFINESQUE, 1872 1 1

MayflieJEphemeroptera)
Heptagenia flava ROSTOCK, 1877 1
Caenis pseudorivulo 1

DragonfliegOdonata)

Calopteryx splendens (HARRIS, 1758) 1
Gomphus flavipes (CHARPENTIER, 1825 2 1

True buggHeteroptera)
Gerridae 18 7
Gerris sp. 3 3
Sigara striata (LINNAEUS, 1758) 1

Caddis fliegTrichoptera)
Hydropsyche bulgaromanorum MALICKY, 1
Hydropsyche contubernalis MACLACHLA 1

Beetleg Coleoptera)
Hydrochara caraboides (LINNAEUS, 1758 1
Flies(Diptera)

Chironomidae 87
Chironominae 182 316 2 428 75 19
Glyptotendipes sp. 1
Orthocladiinae 48
Procladius sp. 13 7 4 22 28 14
Tanypodinae 30 1 48
Tanypus sp. 6 1

Tablel2.3.214 List of macroscopic invertebrates identified onddvenetesrasection

A substantial part of the macroscopic ineetésiorss identified were invasive, intensively and aggressively penetrat
introduced elements which are able to adapt to the changing environmental conditions at a rapid rate, h
reproduction capabilities and a part of them may threatenitithgeatutaunaThezebra mussepDreissena
polymorphaChinese pond musg&ihanodonta woodjgresian clan(Corbicula flumineand a very aggressive
species of a type of crab cBileerogammarus villpsusich carries oftenlifestylefa predator and was found in
great numbers in grefiledrawn up directly beside the cooling water discharge can be highlighted from them
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A few individuals of the protected dragonfly speci€Songphed flavipas well as the protected snail species
Fagotia aciculavigre identified on the near downstream section also. The thick shelledJniecragsisihe
macrozoobenthos species indicating the HUDD20023 SCI area, was not found during the sampling procedure.

The snail species calédparus aceroswas well as the crustac@ikerogammarus villosasurred in greater
numbers near thet wateputle{PLDMZB 1tpmpared to the other sampling points. The high number of individuals
the latter indicates that the species is abf# to #uaincreased water temperature well, since it was samples in lo\
numbers on the further profiles of the. &atied on the assessment is seems that the other invasive taxons
macroscopic inverteltzatel not prefer the increase of thetemaperature at thet watedischargerhis is shown

for instance by the number of individtlassoil speciéshoglyphus naticoidesl the crustace@orophium
curvispinunvere increased at a distance further down frohwtiter dischamedhigher densities were observed
mainly on tHeft bankwhere the impact of ibé watecould not be felt and the impact of the microhabitats formed b
the bed load prevailed

CLASSIFICATION OF TNEAR DOWNSTREAM SBGTIN ACCORDANCETMVITHEWFDON HE BASIS OF THE
MACROZOOBENTHOS

Ecological status assessment was accomplished on the basis of a so called multimetric index, the HMMI {
Mul ti metric Macroinvertebrate | -42f ¢123]), whiehg passedetde b
intercalibration process of the European Union and its five grade EQR (Ecological Quality Ratio) cBssification
proved to be well suited for the evaluation of the ecological status in(WadetD.32ES).

Neardownstream sectior Summer_ — Autumn —
HMMI EQFClassificationHMMI EQRClassification
PLDMZB 11 0.65 good 052 moderate
PLDMZB 12 0.56 moderate 051 moderate
PLDMZB 21 0.69 good 037 poor
PLDMZB 22 05 moderate 0.38 poor
PLDMZB 31 061 good 044 modeate
PLDMZB 32 057 moderate 0.27 poor
average HMMI EQR Classification
0.50 moderate

Tablel2.3.215 Ecological status assessment of thdomgeatream sectlmsed on summer and autoagrozoobéros
samples

The seasonal difference can be observed in the multimetric ecological status assessment of the profiles, in c
the values in autumn samples are usually lower, which however did not cause any quality grade leap in this ca
valies of the assessment indicate that the right bank sampling units affected by the dischargaagyigay a good
statuslt seems that mainly the channel bottom and the available microhabitats were responsible for the forma
macroscopic ingdmntatecommunitiebut the impact of tihat watecan also be assum&te multimetric indicator
developeHMMIjs basically sensitive the an overall degradation of habitats, just like those used in the Europea
therefore, the detection of tiadity based indexes availdetection of the single impact from heat pollution is
considerable doubffinis is why a finer resolution ecological status assessment of the sections wagsdso carried «
Chaptet2.3.4 b However, the evaluation grade matches that calculated for the upstream section

Based on the findings of the assessment it can be stated that the ecological status of the near downstree
affected by hot water discharge according to the ayoatiopit invertebrate analysis was miditsiicEQR:
0.50).

File nam&AKSII_KHT_12_DunaVKI_EN 87278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

12.3.2.6Fishes

Fish sampling was made in 2012 during two periods, in summer and autumn. This section was designate
sampling units with respect to biological elements, includinfufigtess, gbimt of which can be found approximately
3.7 kilometres downstream from the discharge point. Thus on the section affected directly by the cooling wate
(HalasKk o v § €157 | [, 1 K ® k -20)sa¢otalnoe6l sgmplindLudits intla &Erig)0 metres each were assessed in

a total length of 600 metres. Sampling covered areas on both the right and the left bank. Sampling units inc
natural and pebbled bottoms. Sampling units on the left bank are not affected by hgt unitear8adgpitical
during the summer and autumn sampling $sesbablel2.1.510).

A total of 879individualgepresenting 51 species were found in the six sampling units during the summer and a
surveys.

Scientific name English nhame PLHD1] PLHD14 PLHD2] PLHD24 PLHD3] PLHD3%
Eudontomyzon mariae (Berg, 1931) IUkralnlan brook 0 1 0 1 1 1
amprey
Rutilus rutilus (Linnaeus, 1758) Common roach

Leuciscus leuciscus (Linnaeus, 1758) | Common da
Squalius cephalus (Linnaeus, 1758) European chub

Gymnocephalus bal (Bal onds
Gymnocephalus schraetser (Linnaeus,| Striped ruffe
Sander lucioperca (Linnaeus, 1758) Zander

Sander volgensis (Gmelin, 1789) Volga pikeperch
Zingel zingel (Li|Zingel
Proterorhinus semilunaris (Heckel, 183| Western tubenose
Neogobaifluviatilis (Pallas, 1814) Monkey goby
Ponticol a kess|l er iBigheadgoby
Neogobius melanostomus (Pallas, 181{ Round goby
Babka gymnotrachelus (Kessler, 1857)| Racer goby
Number of species

1 1 1 1
0 0 0 0
1 1 1 1
Leuciscus idus (Linnaeus, 1758) Ide 1 1 1 1
Aspius aspius ( Linnaeus, 1758) Asp 1 1 1 1
Alburnus alburnus (Linnaeus, 1758) Small river bleak 1 1 1 1
Blicca bjoerar{Linnaeus, 1758) Silver bream 1 1 1 1
Abramis brama (Linnaeus, 1758) Bream 1 1 0 0
Ballerus sapa (Pallas, 1814) Common dace 0 0 1 0
Pelecus cultratus (Linnaeus, 1758) Sabre carp 0 0 0 0
Chondrostoma nasus (Linnaeus, 1758) Nosecarp 0 1 0 0
Barbus barbus(Linnaeus, 1758) Barbel 0 1 0 1
. . Danube whitefin
Romanogobio vladykovi (Fang, 1943) gudgeon 1 1 1 0
Rhodeus amarus (Bloch, 1782) European bitterling 0 0 0 0
Carassius gibelio (Bloch, 1782) Prussian carp 1 1 0 0
Cyprinus carpio (Linnaeus, 1758) Carp 0 1 0 0
Sabanejewia balcanica (Karaman, 192| Golden loach 1 1 1 0
Silurus glanis Linnaeus, 1758 European wels 1 1 1 1
Esox lucius Linnaeus, 1758 Pike 0 1 1 1
Lota lota (Linnaeus, 1758) Burbol 1 1 1 1
Lepomis gibbosus (Linnaeus, 1758) Pumpkinseed sunfi 1 0 0 0
Perca fluviatilis Linnaeus, 1758 Perch 1 1 0 1
1 1 1 1
1 1 1 0
1 1 1 1
1 0 0 0
0 0 1 1
1 0 1 0
1 1 0 0
1 1 1 1
1 1 1 1
1 1 1 1

Rl [rr|r|o|o|r|r|r|r|r|o|r|o|r|o|olr k| » |k|r|r|o|r|r|k|r|r |k ol+
D el e el e = = G e e e (= e e e G =l (= = e e D = B T T T T B B B

N
N
N
N
N
=
=
o)

Tablel2.3.216 Fish species found in the near downstream subsection

Five Romanogobio vladykovi, Rhodeus amarus, Sabanejewia balcanica, Gymnocephalus baloni, Gymnc
schraetsgof the species identified during sampling were protected and t&adointberyzon mariae, Zingel
zingél strictly protected.

Indicator species of the SCI area nktlkdd 20028entified in this section were as f@ladesitomyzon mariae,
Aspiugspius, Gymnocephalus baloni, Gymnocephalus schraetser,.Zingel zingel

Findings of earlier studies demonstrated unanimously that the diversity of the natural habitat as an environm
was a stronger influencing factor that hgS@&&r [127). On the basis of the analysis of the species structure in
the current sampling units it can be assurkeditinémyzon mariae, Lota lota, Babka gymnstamiveduslight
avoidance of hot water, wsfBus aspius, Alburnus alburnus, Blicca bjtleskdapstoma nasus, Babrus barbus,
Carassius gibelio, Perca fluviatilis, Neogobius melgmeseonilibis result is in harmony with the findings of the
2010 studies
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Young individuals 8&pecies were found in the samples. This me&% thilieSspecies is present in the section
in the form of progentyis ratio is high, justuistream

Age group distribution of the individuals identified in the sampling units is presented on the following tables.

SummerAdult(piece) Offspring(piece]Taal (piece)
PLHD1] 474 79 553
PLHD17 239 56 295
PLHD2] 546 31 577
PLHD27 223 23 246
PLHD3] 191 77 268
PLHD3] 297 39 336

Tablel2.3.217 Basic data from the catch efforts at the sampiiegruditestreamased on the summer sampling season

Autumn |Adult(piece) Offspring(piece)Total (piece
PLHD1 244 47 291
PLHD1 96 38 134
PLHD2 204 54 258
PLHD2 131 21 152
PLHD3 193 97 290
PLHD3 143 136 279

Tablel2.3.218 Basic data from the catch efforts at the sampling units near downstream based on the autumn sampling s

Total (adult plus offspring) catch per unit effort (CPUE) on the 100 metre units reflected a level of 98.2, the hig
the sections assessed in the sampling units on the right bank during the summer sampling season. At the
CPUE values of the sampling unitsleft tiek, which is not exposed to hot water showed a high level of similar
with the valuestalmed from sampling umptstreanit can be seen from the table that CPUE values of sampling uni
from neadownstreamxposed to hot water show consistently higher levels compared to the levels in samplin
upstrearandin noraffectediownstreasectiongTablel2.3.219.

Sample profiles CPUE (100 m
Upstrearaverage based on the valugshiel2.3.118 590
Mot watéR0022003 (Halakiov §cs 200 889
Aot watéR009SCIAP Kft. 2010) 831
PLHD11+21+3inits concernied 932
PLHD12+22+38nits not concerried 585

Tablel2.3.219 Comparison of ti@UBvalues with the former deamstreanas well agpstrearfindings

Based on the results frormda downstreassampling in 2012 it can be stated that the fish species setup of th
Danubesection shows similarities to adatgetvith both former assessment made with the same(ldbjastive

Ko v § cl4],SCIAP2Kft. [43]),and with the findingsstreamNew species compared taufisgream section
included_euciscus leuciscus, Abramis sapa, Pelecus cultratus, Sabanejewia balcanica, Lepomis gibbosus
volgensjsutAnguilla anguillaas not foundlowever, these species were detected in the sections concerned in |
numbers anyway

Higher specimen numbers could be observed during the summer season, while the number shpowetyandividua
slight increase in the samples taken in. Aetfimaings from the two sampling seasons demonstrated a high level
similarityAt any rate, it can be stated that even the sampling in autumn reflects rather the image of a summer st

Findings of earlier studies demonstrated clearly that thed theensityral habitat as an environmental factor was a
stronger influencing factor that ho(8@taP Kft. [[BX]).Findingsf the current sampling efforts confirmed. this fact
It can be seen from the results of the samjileddhsdmyzon maria@ta lota, Babka gymntracisélos a slight
avoidance of hot water, WsfBus aspius, Alburnus alburnus, Blicca bjoerkna, Chondrostoma nasus, Babrus b
Carassius gibelio, Perca fluviatilis, Neogobius melgre$tomus
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CLASSIFICATION OFETNEAR DOWNSTREAMCEEN IN ACCORDANEEH THEVFDON THE BASIS OF THEBH
COMMUNITY

Ecological water quality of the section on the basis of fish communities was carried out in accordance with
criteria of the WFD, based on the EQIHRFestathizthed in HunghtslasKk o v § ¢ s -1€|)tFor thé purpdses 2

of evaluation a sampling unit at2@@88metres is neededorrespondingly, right bank subunits were taken into
account with higher weight in the course of the evaluatiotioof{ FheHE:CL, 21, 3dhjile only the data obtained
from the uppermost left bank su(RIOit®12Ayere considerédth in the case of the summer and autumn. samples
althougtsummer sampling should be considered relevant on the basis of the EQiti&Sificatmrolwas also
made according to the autumn samples. The latter was for information purposes only

Neardownstream secticsummer Number of scoregValue
1.Relativabundancef the omnivorous spe(¥&s 5931 5
2.Relativabundancef the opn water species 3 3
3.Relativabundancef the metaphyte spe(¥és 289 3
4.Number of benthic spefpexce) 2000 5
5.Number ditophilspeciegpiece) 6 4
6.Relativabundancef thephytophilspecie$%o) 199 4
7.Number aheophilispeciefpiece) 12 4
8.Relativabundancef thestagnophilgpecie$%o) 014 2
9.Relativabundancef the specialist spe¢i$ 4000 5
10.Relativebundancef the indigenous spe(dés 6467 2

Total number of scores 37
Classification good

Tablel2.3.20 Results of the ecological status asseakmgrtheear downstreamctiobased on the summer sampling

session
Neardownstream sectioiutumn Number of Value
scores

1.Relativabundareof the omnivorous speies 5027 5
2.Relativabundancef the open water species 4 4
3.Relativabundancef the metaphyte spe¢iés 1086 4
4.Number of benthic spefpesce) 17 4
5.Number ditophilspeciegpiece) 6 4
6.Relativalundancef thephytophilspecie$%) 282 4
7.Number aheophilispeciefpiece) 11 4
8.Relativabundancef thestagnophikgpecie$%) 201 5
9.Relativabundancef the specialist spe¢i3 4973 5
10.Relativabundancef the indigenouesjeq%) 5643 2
Total number of scores 41

Classification good

Tablel2.3.21 Results of the ecological status asseatangrthe near downstream section based on the autumn sampling
session

Theoutcome of timear downstreatassification concurs with the experiences gained upstream

On the basis of the assessment the ecological staheaottvenstreddanubaectionon the basis of the fish
community wgsod

12.3.3DISTANT DOWNSTREANDPRE OF THEANUBE SECTION ASSESS
12.3.3.1Physicechemical properties
Tests intended to determine the pbiysioccal parameters were conducted once a month (in the c&ajaa total of

only twice) in the Danube profiles situated far awaynboth tig¢he heater cangl 526 iver kinin the second
half of the year2813.The profiles to be assessed were placed into the grougl@ivditteatprofilesFadé
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Dombori 15@5river knfFigurel2.3.3l) , -S&uth(Gemenc) 1496river krfFigurel2.3.2), Bajarpad bridge
14815 river kriFigurel2.3.3).

F¥YHATCtRoundaries of the F¥LI region

Figurel2.3.3l: General site map of study profile Nbméhori 150&i8er km

FELSf GIBJMEERGEMENC

Figurel2.3.2:Si - (349@ivtertknGemend) general site map of study profile No
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VEN D ONMDANUBE RIVER BRANCH
Figurel2.3.33: Baja 1481rbver knfpublic road bridgegeneral site map of study p8ofile

The water quality table prepared on the basis of the 2013 assessments and also including the classifica
according to the Hungarian standard (MSZ) is adfbahld2.3.3l. Classification results in accordance with the
WFDwere summarisedablel2.3.2. It should be noted that water quality testing of the Danube water is carried 0
the Fad@omlbri profile as part of the measurement under the National Core Network on the right and left ban
the main streamliligs set forth in details in Chhpi2rl
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Implementation of mewéarpower plant unitsfe Paks site

Environmental Impact Stuc

Water quality asssessment of the Danube and other surface waters pursuant to the Water Framewc

CLASSIFICATION OF THETANDOWNSTREADANUBESECTONBASED ORO13rESTS ACCORDING HEWFD

_ g o X - = > S c]&d S|w <] Average valug
2 £ 'g'@ 'g'g 'g'@ ‘Y'| ‘Y'| 28 m|£ %3 '_’|3 Qo '% S ° "% 3 o % of theDanube
Elements 5a 23 | €3 213 o, X, 23 s s E2 |=28| = | S & | sectiorspecified
8 | §= | §- o ) Ll &8 | 87 | 87 888|287 423 i
g 8 ! 8 ! 8 ! = 5 n [ [ [ 'E s3|289 % 53 by the profileg
n » S 5 Slom o tested
averagq average| average| average| average| average| average| average| average|© a MIN  MAX
pH 8.17 8.18 8.14 8.18 8.16 8.11 8.20 8.15 8.11 5 5 5 8.06| 8.21
Acidification status 5.0 5.0 5.0
Conductivity 0s/ 404 402| 404 403] 402] 412 415] 419] 427 5 5 5 374 427
Salinity 5.0 5.0 5.0
Dissolved oxygen mg/l 11.0 11.1 10.2 11.2 11.0 10.5 9.4 9.3 8.9 5 5 5 8.9 12.1
Oxygen saturation % 113.2 114.0 108.2 115.2 113.8 110.6 99.5 98.5 94.5 4 4 5 94.5 115.2
BODQ mg/l 34 3.3 2.9 4.0 3.7 3.6 2.8 3.0 3.2 3 3 4 28/ 40
COIx mg/l 13.7 11.8 15.1 12.3 11.9 16.8 5.5 9.3 7.9 3 3 5 55| 214
Oxygenation conditions 3.8 3.8 4.8
AmmoniwN (NH-N) mg/l 0.062 0.050 0.064 0.062 0.064 0.074 0.055 0.040 0.06( 5 5 5| 0.030 0.079
NitriteN (N@-N) mg/l 0.011 0.009 0.017 0.012 0.008 0.01% 0.009 0.008 0.01d 4 4 5| 0.008 0.031
NitrateN (N@-N) mg/l 15 14 1.4 1.3 14 1.3 1.2 14 1.2 4 4 4 06| 1.7
Total nitrogen mg/l 2.6 2.8 2.6 2.6 2.4 2.9 2.4 4.7 2.6 4 4 3 2.3 4.7
OrtephosphatéPQ-P) Og/ | 41.0 45.6 40.2 41.0 41.6 44.8 38.5 42.0 42.5 5 5 5 38.5| 55.4
Total phosphus Og/ | 100 84 94 84 78 122 90 95 90 5 4 5 54| 125
Nutrient conditions 4.5 4.3 4.5
Cd g/ | 0.017 0.006 0.00¢ 0.008 0.006 0.00¢ 0.015 0.008 0.00¢ 5 5 5| 0.005 0.02Q
Hg g/ | 0.018 0.020 0.01§ 0.018 0.018 0.019 0.038 0.038 0.03§ 5 5 5| 0.01§ 0.12Q
Ni eg/ |l 1.68 2.10 1.67] 1.61 1.64 1.65 2.25 2.69 2.93 5 5 5 1.6 2.93
Pb eg/ |l 0.11 0.06 0.07 0.06 0.07 0.07 0.01 0.01 0.01 5 5 5 0.01] 0.11
Metals 5.0 5.0 5.0
Zn eg/ |l 5.91 6.75 7.00 6.13 6.70 6.79 6.08 7.86 7.25 5 5 5
Cu eg/ | 1.69 1.72 1.59 1.75 1.87 1.99 2.12 2.73 1.96 5 5
Cr eg/ | 0.41 1.30 0.42 0.40 0.39 0.41 091 1.24 2.24 5 5 5
As egl/ | 1.49 1.45 1.45 1.47 1.47 1.50 1.44 1.38] 1.44 5 5 5
Specific pollutant§razardous chemical
elementy 5.0 5.0 5.0
Danube (HURWAEP444 WATER BODY)'s o0od o0od 0od
physicechemical parameters, ecologicakiss 9 9 9 good status
- status | status | status
assessment according to the WFD

Tablel2.3.3L: Classification tabel ofwlager quality tests according to the WFD carriec aistamdtwnstreabanub&ectiorf1506.8.481.Fiver kin
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DoMBORL506.&IVER KIMROFILELASSIFICATION ACOING TO THA/FD

Theacidification statusan be deemed to bkigh statusn the basis of the 5.0 samiual average.

Thesalinitystatus @&n be deemed to be of high status on the basis of therbhiladewerage.

The average afygenation conditions statpsr class is 3.8. It is deemed tagbeatatudased on the WFD
requirements.

The average mifitrientsstatus per classli®.Based on the methodology specified by the WFD it is deemed to be i
good ecological status

The semi annual averageatélsstatus per classi®.Based on the methodology specified by the WFD it is
deemed to be in high ecological. status

TheDanubeection abombor (1506i8er kincan be deemed to be of good status from the ecological perspective &
good, appropriate status from the specific pollutants (hazardous chemical elements) perspective on-the basis
annual water quality tegtingedures carried out in the y2at 2f

S SOUTHL49GRIVER KMROFILELASSIFICATION ACODNRG TO THA/FD

Theacidificatiorstatuscan be deemed to bhighstatuson the basis of the 5.0 samiual average

The salinity status can be deemedfthigh status on the basis of the 5:@mswral average.

The average a@ftygenation conditions statper class is 3.8. It is deemed tagbedtatuvased on the WFD
requirements.

The average mifitrientsstatus per classli8.Based on the medology specified by the WFD it is deemed to be in
good ecological status

The semi annual averageeatélsstatus per classhi€.Based on the methodology specified by the WFD it is
deemed to be in high ecological. status

The Danube sh(B496irieenkmlacan b&deemedsto he of good status from the ecological perspecti
good, appropriate status from the specific pollutants (hazardous chemical elements) perspective on-the basis
annual water quality testing proceduresargrimethe year of 2013.

BAJA1481.RIVER KMROFILELASSIFICATION ACOING TO THA/FD

Theacidification statusan be deemed to bhigh statuson the basis of the 5.0 semual average.

The salinity status can be deemed to be of high bahas@ndf the 5.0 samiual average.

The average atygenation conditiorstatus per class is 4.8. It is deemed tudiesihtusbased on the WFD
requirements

The average miditrientsstatus per classdi®.Based on the methodology speciftesl WFD it is deemed to be in
good ecological status

The semi annual averageatélsstatus per classbif.Based on the methodology specified by the WFD it is
deemed to be in high ecological. status

The Danube section at Baja (1481.5 river kmpleamed to be of good status from the ecological perspective al
good, appropriate status from the specific pollutants (hazardous chemical elements) perspective on the basis
water quality testing procedurgsctaut in the year of 2013.
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CLASSIFICATION OF THETANDOWNSTREADANUBH1506,84815RIVER KVPROFILE

Dombori profile 1506.0 river km Class Il| GOOD statug
Si - South ( Gem| Classll| GOOD statug
Baja profile 1481.5 river km Class Il GOOD status

Tablel2.3.2: Distantlownstreabanub&ectiorf1506.8.481.5iver kin

Based on the outcome otldmesificatiqoursuant to WFD the Danube (HURWAEP444 WATER BQDRM) 1506.8
river km section belongs to good staerms of physibemical parameters.

12.3.3.2Phytoplankton
The distant downstream section was divided up into two $ulngdstiieas) distant and distant, respectioely,
biological elemer®sesentation of the results is also arranged adoelalingly

Findings on the midstreadiistant downstream subsection

The midstreadistant downstream section consists of the sampling units Gégero tkePIEDFP52, PLDFP53,
PLDFP51), as well as in the Dombori (f#60le5P22, PSODFP23, P50DHAP2Gerjer- o kprofflevas sampled
five times 2012(2203;2706;2808;2609;1411) the mborprofilawice ir20132808; 10.10).

PLDFP52]  PLDFP53]  PLDFP51
GerjeAFo k t r
TAXONS left midstream right
23.12.2012 23.12.2012 23.12.2012

SUMpico 41 35 41
SUM nano 5 2 4
SUMFlagellates 256 217 92
SUM Chroococcales 6 0 1
SUM Oscillatoriales 1 3 21
SUM Nostocales 0 0 0
SUM Euglenophyta 6 0 0
SUM Cryptophyta 65 288 167
SUM Dinophyta 0 66 626
SUM Chrysophyceae 209 244 306
SUM Xanthophyeea 0 0 0
SUM Centrales 10790 13428 9208
SUM Pennales 294 345 152
SUM Volvocales 296 143 90
SUM Chlorococcales 31 20 40
SUM Ulothricales 3 1 1
SUM Desmidiales 0 0 0
SUM Zygnematales 0 0 0
SUNMbiomasy Og/ | ) 12003 14792 10747
a-chlorophyliconcentraon( Og / | ) 217 202 208
a-chlorophyll contents dfiomass (%) 0181 0.137 0.194
degree of trophity 5 (meu) 5 (meu) 5 (meu)

Tablel2.3.8Phyt opl ankt on <hidrophyllecensentiat®@@g O ) | Andnat he Danube mi
section during the March sampling season

File nam&AKSII_KHT_12_DunaVKI_EN 95278

d



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

PLDFP52 | PLDFP53] PLDFP51
GerjeAF o k t r
TAXONS left midstream right
27.06.2012 27.06.2012 27.06.2017

SUMpico 19 32 25
SUM nano 14 9 21
SUMFlagellates 41 50 8
SUM Chroococcales 0 0 0
SUM Oscillatoriales 0 31 20
SUM Nostocales 50 0 0
SUM Euglenophyta 6 0 35
SUM Cryptophyta 101 80 115
SUM Dinophyta 0 0 0
SUM Chrysophyceae 8 0 15
SUM Xanthophyceae 0 0 0
SUM Centrales 2055 1996 1223
SUM Pennales 18 195 9
SUM Volvocales 34 18 10
SUM Chlorococcales 319 189 181
SUM Ulothricales 0 0 0
SUM Desmidiales 10 0 0
SUM Zygnematales 0 0 0
SUMbiomasy Og/ | ) 2675 2599 1662
achlorophylconcentratiof Og / | ) 9.6 9.6 9.6
a-chlorophyll contents difiomass (%) 0.359 0.369 0578
degree of trophity 3 (em) 3 (em) 3 (em)

Tablel2.3.3Phyt opl ankt on cthilommaph y(l dg/clojncemd rati on (Og/ 1) o
section during the June sampling season

PLDFP52] PLDFP53 PLDFP5] P50DFP2 P50DFP2] P50DFP2
GerjeAFo k t 1 Dombori
TAXONS left midstream right left midstrean| right
28.08.201] 28.08.201; 28.08.201] 28.08.201f 28.08.201] 28.08.201

SUMpico 20 29 30 37 19 32
SUM nano 1 5 2 17 7 4
SUMFlagellates 9 45 67 21 442 24
SUM Chroococcales 0 0 0 12 0 0
SUM Oscillatoriales 1 0 3 0 2 0
SUM Nostocales 0 0 2 0 0 0
SUM Euglenophyta 4 0 0 0 0 0
SUM Cryptophyta 145 89 156 160 121 49
SUM Dinophyta 0 23 5 0 0 0
SUM Chrysophyceae 0 8 0 0 0 0
SUM Xanthophyceae 1 37 0 0 0 0
SUM Centrales 8550 10818 3685 3752 4355 2492
SUM Pennales 80 9 6 11 7 103
SUM Vabcales 151 74 69 21 42 0
SUM Chlorococcales 121 263 122 293 119 189
SUM Ulothricales 0 0 0 0 1 1
SUM Desmidiales 0 0 0 0 0 0
SUMbiomasy Og/ | ) 9082 11400 4147 4325 5116 2894
achlorophyliconcentratiof O g 586 640 580 132 141 81
‘("’},/‘;;"O“)pty” contents obiomass 645 0561 | 1399 | 0305 | 0276 | 0280
degree of trophity 6 (eu) 6 (eu) 6 (eu) 4 (m) 4 (m) 3 (om)

Tablel2.3.&Phyt opl ankt on ctil omaph y( O4) ard)e Daeabd midstteanodistant ddgnstream
section during the August sampling season
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PLDFP52 | PLDFP53] PLDFP51 P50DFPZ P50DFP2] P50DFP
GerjeAF o k t r Dombori
TAXONS left midstream right left midstream right
26.09.2012 26.09.20120 26.09.201] 10.1201] 10.10.201} 10.10.20
SUMpico 10 3 16 10 6 6
SUM nano 0 0 1 2 0 0
SUMFlagellates 0 3 6 6 4 3
SUM Chroococcales 0 0 0 0 0 0
SUM Oscillatoriales 1 0 1 0 1 0
SUM Nostocales 0 0 0 0 0 0
SUM Euglenophyta 0 0 0 0 0 0
SUM Cryptophyta 9 4 5 69 30 18
SUM Dinophyta 0 0 0 0 0 0
SUM Chrysophyceae 0 0 60 3 3 0
SUM Xanthophyceae 0 0 0 0 0 0
SUM Centrales 316 187 90 114 181 68
SUM Pennales 0 0 14 0 28 11
SUM Volvocales 0 7 0 0 0 0
SUM Chlorococcales 6 21 14 0 13 2
SUM Ulothricales 1 0 0 1 0 0
SUMDesmidiales 0 0 0 0 0 0
SUMbiomasg Og/ | ) 343 226 206 204 265 109
achlorophyliconcentratiof O g 01 18 01 0.7 <01 <01
gz?lorophyll contents dfiomass 0029 0798 0049 0343 i i
degree of trophity 1 (uo) 2 (0) 1 (uo) 4 (m) 4 (m) 3 om)

Tablel2.3.B:Phyt opl ankt on -chhilmmaph y( Og/cloncaemd rati on
section during the Autumn (September 2012, October 2013) sampling season

PLDFP52] PLDFP53] PLDFP51
GerieAFo k t r
TAXONS left midstream right
14.11.2014 14.11.20137 14.11.2017%

SUMpico 10 6 13
SUM nano 4 2 2
SUMFlagellates 4 2 3
SUM Chroococcales 0 0 0
SUM Oscillatoriales 1 1 26
SUM Nostocales 0 0 0
SUM Euglenophyta 0 0 0
SUM Cryptophyta 33 0 10
SUM Dinophyta 0 0 0
SUM Chrysophyceae 0 0 0
SUM Xanthophyceae 0 0 1
SUM Centrales 44 67 62
SUM Pennales 17 22 43
SUM Volvocales 0 0 0
SUM Chlorococcales 3 6 11
SUM Ulothricales 0 0 0
SUM Desmidiales 0 0 0
SUMbiomas ( Og/ 1) 115 107 171
achlorophyliconcentratiof O g / 18 12 18
achlorophyll contents difiomass (9 1560 1126 1055
degree of trophity 2(0) 2(0) 2 (0)

Tablel2.3.37:Phyt opl ank lamahil omaophy( g concentrati on
section during the November sampling season

(O6g/ 1) o

(O6g/ 1) ol

At theDanubeGerjerF o kptofileon 22 March 20gBytoplankton biomass in the sequence of left bank, midstrean

right bankvas13.9 mg/l, 12.0 mgAd 14.8 mg/la-chlorophyll concentraoft . 5

corresponding to thémeseutrophic) graden
p. 251., T. 2.2.91) all tee sampling poift211], [1B1].Components of phytoplankton biomass in the highest ratic
included diatom species from the Cenrrag88.9%, 89.9%md90.8%)Proportions of the diatom species in the
Pennales order in the sequence of left idatdeam, right bank w886, 2.4%nd2.3% of the flagellate golden
brown algagChrysophyceae) 1.5%, hiaéd.6% of the grooved cryptomoii@dgptophyta) 1.6%, Obidl.9%,

and flagellates listed in the various taxonomic céitgmilesg2.3%, 2.1%nd1.5%green algae listed in the

t he

t en

Og/ &nd2 02 12, 7090
g-tyze ¢ trophatyl stafed d yN@ OB )
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Volvocalesrder 1.0%, 2.5%nd 1.0% green algae listed in thelorococcalesder0.2%, 0.3%and 0.24,
respectively

On 27 June 20pBytoplankton biomass in the sequence of left bank, midstre&mvagg bagil, 2.6 mgrid

1.7 mg/la-chlorophyll concentraion 6 O g /ahd9 . 8 , c@redPdndirg to B(eliganesotrophic) graoke

t he ten gr afgpe (®Fteophity’sédlely. (N@mBert)h 1 9 éndall thrggamplhdpbirfls2z T .
11], [1B1].Components of phytoplankton biomass in the highest ratio included diatom species framiethe Centre
(76.8%, 76.8%nd73.6%)Proportions of the diatom species in the Pennales order in the sequence of left |
midstream, right bank wei&o, 7.5%nd0.5% pf the flagellate golbeown alga@hrysophyceae) 0.3%, @o&o

0.9%0f the grooved cryptomor&dgptophyta) 3.8%, 3a¥6.9% and flagellates listed in the various taxonomic
categorieflagellatgsl5%, 1.9%nd0.5%green algae listed in the Volvemalerd.3%, 0.7%nd0.6% green

algae listed in tBhlorococcalesderl1.9%, 7.3%nd10.94, respectivelyhe share of pialgae in the sequence of

left bank, midstream, right banB.W4s 2%andl.34 respectively

On August 28 of 2(di/toplankton biomass in the sequence of left bank, midstream, rigtit ivaylk %ad mg/l
and4.1 mg/lachlorophyll concentraiod. 6 O g /ahd5 8 6 @ cokiegpOriglingl to héeutropt) graden

t he ten gr afgpe (®Fteophfty’sédlely. (N®@rBert)h 1 9 éndall three.samplindlpirgs T .
11], [1B1].Components of phytoplankton biomass in the highest ratio included diatom species framiethe Centre
(94.1%, 94.9%nd 88.9%)Proportions of the diatom species in the Pennales order in the sequence of left |
midstream, right bank 0986, 0.1%nd0.1% pf the flagellate golbeown alga@hrysophyceae) 0.0%, @iéo

0.0% pof the grooved compbnad$Cryptophyta) 1.6%, 0a88%3.8% and flagellates listed in the various taxonomic
categorieflagellatgs0.1%, 0.4%nd1.6%green algae listed in the Volvemaled.7%, 0.7%nd1.7%green

algae listed in tfdnlorococcalesderl.3%, 3%and2.%%, respectivelfhe share of piatyae in the sequence of

left bank, midstream, right banB.2f4s 0.3%nd0.®4 respectively

At theDanubeGerjert o0 kptrofieon 26 Septembe012phytoplankton biomass in the sequence of left bank,
midseam, right bank w&& mg/l, 0.3 mgfid0.2 mg/lachlorophyll concentraion 4 Og/dndo . A, eDgdd
corresponding to thgoligotrophic) at the sampling point midstream, ardidotfwiptaic) grade on the riparian
sampling points, restpeelyp n t he t en g-tyme @ trophitystafed .d yN@edt8 )1 998 : |
[1211], [181].Components of phytoplankton biomass in the highest ratio included diatom species from the C
order(92.1%, 82.9&d43.6%)Proportions of the diatom species in the Pennales order in the sequence of left t
midstream, right bank \0eb&o, 0.0%nd6.7% pf the flagellate golbeown alga@hrysophyceae) 0.0%, @Go&o
29.0%pf the grooved cryptomoii@dgptophyta) 2.6¥46%and2.5%and flagellates listed in the various taxonomic
categoriefFlagellatgs0.0%, 1.2%nd2.7% green algae listed in the Volvemale®).0%, 3.2%nd0.0%green

algae listed in tnlorococcalesderl.9%, 9.5%nd6. P4, respectivelyhe share of piabgae in the sequence of

left bank, midstream, right banR.@%s 1.4%nd7.®46, respectively

On 14 November 2@h¥toplankton biomass in the sequence of left bank, midstream, rigHt bagik Q:dsmg/I
and0.2 mg/B-chlorophlytoncentratidn. 8 O g /ahdl . & ,.cdbrgspanding to théoligotrophic) gramtethe

ten gr ade type@ftrdphiy gcalddl 9 N®met h 1 9 BnBall three.sanPlBidlpdirEs1]T . 2.
[1231].Components of phidokton biomass in the highest ratio included diatom species from-trdeCemitales
thePennalesrder Their respective raiinshe sequence of left bank, midstream, rigterea8k0%, 62.9%nd
36.2%and15.1%, 20.98d25.340 The share gfooved cryptomong@syptophyta)as28.7%, 0.1%nd5.9%and
flagellates listed in the various taxonomic cafelgpedatgs3.1%, 1.9%nd 1.5%,green algae listed in the
Chlorococcalesder3.0%, 5.9%nd 6.84, respectivelyThe share of piabae in the sequence of left bank,
midstream, right bank 8:2%0, 6.0%nd7.4%, respectively

Dipped phytoplankton samples were taken from the upstream Danube section in the Dombori profile twice in :
August and 10 Octobethree samplingntsileft bankP50DFP22)idstrearfP5S0DFP23)ght banP50DFP21).

At theDanubdomborprofileon August ZB)13phytoplankton biomass in the sequence of left bank, midstream, rig
bank wag.33 mg/l, 5.12 nayti2.89 mg/a-chlorophyll concatisnl 3 . 2 Og /ahd8 . 1 ,4&dbréspabding |

to thed (mesotrophic), 4 (mesotrophic) and a/@€ebgophic) grades, respectvely, t he t en g-r ade
type (@) trophity scdled . N®met h 19 9 811], [188]. C@npdhents of Phytopfank@n bBomass i the2
highest ratio included diatom species from the -Geldrgl6s8%, 85.1%nd86.1%)Proportions of the grooved
cryptomonads (Cryptophyta) represented mainly by Rhodomonas species in the setdyenisivédert, baht

bank werd.7%, 2.4%nd1.7%green algae listed in@idorococcalesder6.8%, 2.3%nd6.3x4
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At theDanub&omborprofileon 10 Octob2013phytoplankton biomass in the sequence of left bank, midstream, ric
bank wa®.204 mb/0.265 mgdhd0.109 mg/h-chlorophyll concentratiorall three sampling pais lower than

the detection leyed.1mg/l)the latter corresponding td thetraoligotrophigrade Components of phytoplankton
biomass in the highest ratioded diatom species from the Ceotddg55.7%, 68.1&nd62.3%)Proportions of

the grooved cryptomonads (Cryptophyta) represented mainly by Rhodomonas species in the sequence of
midstream, right bank \88r6%, 11.1&6nd16.3%respectely

Sampling results from nfidstreardistantsectionshow a status and tendency very similar to that on the nea
downstream sectidhe amounts diitom speci@se dominant in phytoplankton bidheg®riod characterised by

the highest biomasedl is March and August, while the lowest biomass levels were found in the months Septem
NovembeBiomass values from2B&2samples are also higher in the same period than those measured in the y

2013yet seasonal differences exceetbyesar deviations

CLASSIFICATION OF TMIDSTREAMISTANT DOWNSTREALCHON IN ACCORDAN@EH THEVFDON THE BASIS
OF THIPHYTOPLANKTON

All HRPI EQR values established for the left bank, right bank and midstream sampling pdints lattthie Gerjen
Dombotprofiles were used for the ecological status assessmrmigstietidistantiownstream sectaxcording

to theWFDbased on ptoplanktoriGerjes 0 k 22R3012,27.062012,28.08012,26.02012,14.112012;
Dombork8.08.20130.1®013)which were summarised in the table below

23.12.2012 27.06.2012 28.08.20127.08.2013 26.09.20121.10.201 14.11.2012
Sampling unit Ecological Ecological Ecological 4 Ecoloaical d Ecological
EQR (k?gs%%cc?n ‘T‘_:at; EQR status(bast)ed EQR (ggsc;%c:nﬁ?;gl EQR (t?gsoe%c;n ﬁg; EQR | status(based on
on HRPI
PLDFP52 0.697 good 0.764 good 0.376 poor
PLDFP53 0.715 good 0.784 good 0.327 poor
PLDFP51 0.693 good 0.768 good 0.370 poor
;\gi;age Season| 4702 good 0.772 good 0.358 poor
P50DFP22 0.760
P50DFP3 0.744
P50DFP21 0.817
Average season
2013 0.774
Average season
20122013 0.702 good 0772 good 0.566 moderate
Clas_smcatlon of { 0753 good
section

Tablel2.3.3: Phytoplanktdmased ecological status assessment of the miistaeaicownstreaection according to the
WFD

For the purposes of characterising the ecological statusswédnelistécht downstream section the HRPI index
taking into account thehirophyll concentration proportional to the NQr and phytoplankton biomass calculated
basis of the species composition was used. In the casehlatoganyél content ig wnathin the detectable
concentration range, the variable takes automatically the highest (1) value. BasedEipR¥\alLeage cgibe
sampling sites the ecological statusrofigheardistantiownstream sectindicates good status in Marcbhuared

and high status in September and November, respeetivelydEQRvalues were obtained in the August sampling
periodin this period theotogical statugasmoderatelThe Aigust findingturinghe two years showed two grade
leapswhilethe sane differenamuld not be deteciedhe early autumn pefibe seasonal valuesnd hence, the
annual valuésare identical with the results measured on the upstream and near downstream section.

The ecological status ofiustreardistandowngeam sectidsased on tighytoplankteamasgood
Findings on the distant downstream subsegpioytoplankton
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The distanownstream secticonsists of three sampling points each Si-$oeith (P50DFP32, P50DFP33,
P50DFP31as well aBaja (PS0DFR4P50DFP43, P50DFptalilesSupplementary phytoplankton samples were
taken in boprofilein2013wicepn28Augusandl0 October

PS0DFP3 P50DFP3 P50DFP3 P50DFP4 P50DFP4 PS0DFP4
Si - 4§ Si - 3§ Si - Baja, Baja, Baja,
TAXONS left midstrear| right left midstrear] right
28.08.201 28.08.201 28.08.201 27.08.201 27.08.201 27.08.201
SUMpico 32 29 16 39 38 41
SUM nano 62 75 2 36 431 47
SUMFlagellates 171 0 13 33 104 47
SUM Chroococcales 0 0 0 1 12 0
SUM Oscillatales 0 0 3 0 19 0
SUM Nostocales 0 0 0 0 0 0
SUM Euglenophyta 0 0 0 0 0 0
SUM Cryptophyta 454 242 84 683 109 236
SUM Dinophyta 0 34 0 0 0 0
SUM Chrysophyceae 281 144 2 0 129 47
SUM Xanthophyceae 0 0 0 9 0 3
SUM Centrales 6582 5024 2182 10258 3277 505
SUM Pennales 16 80 29 58 189 23
SUM Volvocales 17 24 106 14 2 3
SUM Chlorococcales 223 525 150 425 483 442
SUM Ulothricales 1 0 0 4 30 0
SUM Desmidiales 0 1 0 0 0 0
SUM Zygnematales 1 0 0 0 0 0
SUMviomasy Og/ | ) 7840 6178 2585 11559 4823 6585
achlorophylconcentratiof Og/ | ) 15 17,8 8,9 28,9 22,2 23,7
a-chlorophyll contents dfiomass (%) 0019 0288 0344 0250 0460 0360
degree of trophity 2 (0) 4 (m) 3 (om) 5 (meu) 5 (meu) 5 (meu)
Tablel2.3.®:Phyt opl ankt on-chhilommaphy(l Og/cloncaemd rati on (Og/ 1) on
the August sampling season
P50DFP3| P50DFP3] P50DFP3] P50DFP4] P50DFP4] P50DFP4
Ssi- 9 Ssi- 9§ Si- S Baja, Baja, Baja,
TAXONS left midstream right left midstream right
10.10.201 10.10.2013 10.10.201}{ 11.10.201] 11.10.201} 11.10.201
SUMpico 3 6 10 3 10 19
SUM nano 0 0 0 0 0 1
SUMFlagellates 24 3 11 4 16 2
SUM Chroococcales 0 0 1 0 1 1
SUM Oscillatales 0 7 7 4 2 162
SUM Nostocales 0 0 0 0 0 0
SUM Euglenophyta 0 0 0 0 0 0
SUM Cryptophyta 17 37 15 66 49 54
SUM Dinophyta 0 9 0 0 0 0
SUM Chrysophyceae 5 1 0 2 29 46
SUM Xanthophyceae 0 0 0 0 0 0
SUM Centrales 181 244 252 179 207 278
SUM Pennales 6 0 0 0 19 9
SUM Volvocales 0 0 0 0 0 0
SUM Chlorococcales 4 3 60 4 62 32
SUM Ulothricales 0 1 0 0 0 0
SUM Desmidiales 0 0 0 0 0 0
SUM Zygnematales 0 0 0 0 0 0
SUMbiomasy Og/ | ) 241 311 356 263 395 604
achlorophyliconcentratiof O g / <01 <01 06 <01 <01 06
achlorophyll contents dfiomass ({ - - 0168 - - 0099
degree of trophity - - 1 (uo) - - 1 (uo)

Tablel2.3.3lPhyt opl ankt on chhil @omaph y( O g dolthgy Raaeube distant downatregmGectioh )
during the October sampling season
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At theDanubeS i - Profile bnhAugust 2Z8013phytoplankton biomasshe sequence of left bank, midstream,
right bankvas 7.84 mg/l, 6.18 mafid 2.59 mg/la-chlorophylloacentration . 5 Og/ land81 2., gD ¢
corresponding to foéigotrophic), a 4 (mesotrophic) and a-Bhésligmphic) grades, respectivethe ten grade

Fel f°l-tpe (®) réplaity 3caled . N®met h 1998: 1], [183H. Camponeits of 2 . 2
phytoplankton biomass in the highest ratio included diatom species froroter@drifale81.38md84.4%)
Proportions of the grooved cryptomonads (Cryptophyta) represented mainly by Rhodomonas spe@és in the s
left bank, midstream, right bankbv@8te 3.9%nd3.2%green algae listed in @dorococcalesder2.8%, 8.5%
and5.8%.

AttheDanub& i - [Bddileon 100ctobeR013hephytoplankton biomass in the sequence of left bank, midstrean
right ank wa$®.241 mg/l, 0.311 ragtl0.356 mg#-chlorophyll concentragibtine left bank and midstream sampling
points was lower than the detection GeMmig(¥y, on the right bank 0.6 mg/l, corresponding to blegyat(afirac)
grade.Componeas of phytoplankton biomass in the highest ratio included diatom species frorortter Centrale
(75.1%, 78.280d70.8%)Proportions of the grooved cryptomonads (Cryptophyta) represented mainly by Rhodo
species in the sequence of left bank,amdsigat bank w&r@%, 11.8%nd4.3%valtrespectively

At theDanubdajaprofileon7 August 203hytoplanktdiiomasin the sequence of left bank, midstream, right bank
wasl11.6 mg/l, 4.8 mayid6.6 mg/k-chlorophyll concentrazich . 9 2 O @ /andy3 .2 7 coréegpbniding to the
(meseeutrophic)graden t he t en g-ty@ed® trophity stated d y N@heOBR ) 1998 p .
11], [1B1]in all three cas&omponents of phytoplankton biomass in the imimestidad diatom species from the
Centralesrder(88.0%, 68.08Hd86.5%)Proportions of the grooved cryptomonads (Cryptophyta) represented ma
by Rhodomonas species inafpgesice of left bank, midstreamiglmdbank webe9%, 2.3%nd3.6%green algae

listed in thehlorococcalesder3.7%, 10.8nd6. P4, respectively

At theDanub@ajaprofileon110ctobe2013phytoplankton biomass in the sequence of left bank, midstream, right b:
was0.263 mg/l, 0.395 nagti0.604 mg/g-chlorophlytoncentratiat the left bank and midstream sampling points
was lower than the detection [&&h(H]), on the right bank 0.6 mg/l, corresponding to #hleydt(aftiac) grade
Components of phytoplankton biomass in the highest ratidainoiudpdcies from the Centeades(68.0%,
52.4%and45.9%)Proportions of the grooved cryptomonads (Cryptophyta) represented mainly by Rhodomonas
in the squence of left bank, midstreanganthank we2&.1%, 12.4%6d8.%%, respectively

CLASSIFICATION OF TEISTANT DOWNSTREABCHON IN ACCORDANEHH THRNFDON THE BASIS OF THE
PHYTOPLANKTON

For the purposes of ecological status assessment of thewdistegsm sectioaised orphytoplanktdimding
according to thN¢FDthe summieand autumn results from the left bank, midstream and right bank sampling points
S i SouthandBajaprofilesvere uses i - :3808.200830.1QR013, Baj@8.08.2013, 10.10.20%dich were

duly summarised in the table below

28.08.20127.08.2013 26.09.20321.10.2013
Ecological
EQR status(baseq EQR

Sampling unit Ecological stat

(based on HR

P50DFP32 0.862
P50DFP33 0.716
P50DFP31 0.783
P50DFP42 0.631
P50FP43 0.657
P50DFP41 0.670

Average seasaP01] 0.720
Classification of thi
section

0.784

Tablel2.3.3L1 Phytoplanktdmased ecological status assessof the distant downstream section according o the

For the purposes of characterising the ecological status of the distant downstream section the HRPI index
account thechlorophyll concentration proportional to the NQr andtphyhiaptzads calculated on the basis of the
species composition was used. In the caseciMoeopayll content is not within the detectable concentration rang
the variable takes automatically the highest (1) value. Based on the average EQBRangilieg sitehethe
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ecological status of the distant downstream section indicates good status summer and high status in autumn
status of the section was determined on the basis of the average from the summer andrhetecuidiichihgs.
status of the distant downstream section based on the phytoplankton was good.

In summary it can be stated that no grade level changes were caibakd Nydlear Power Plaritwater
discharge in tpaytoplanktalownstream when compared to trelgiatteam

12.3.3.3Phytobenthos

Findings of thenidstreardistantdownstreansubsection

Phytobenthos at timdstreardistantdownstream sectiontheGerje-F o kt R ( P L D F 8nslRomborP L D F |
profilgP50DFB22, P50DFB#1}hdeftandright bankamplingoints was tested in the summer and autumn period
TheGerjed= o kptofike was sampled on 28 August 2012 and 26 September 2012, the eDomB8riApigdist

2013 and 10 October 2013

PLDFB52 | PLDFB51] P50DFB] P50DFB]
GerjeAFo k t r Dombori
TAXONS left right left right
28.08.2012| 28.08.2017 28.08.20| 28.08.20
Relativeabundanc€%)
CENTRALES
SUM Centrales 626 6.8 794 915
PENNAES
SUM Fragilariaceae 59 14 05 0.0
SUM Eunotiaceae 0.0 0.0 0 0
SUM Achnanthaceae 119 216 34 31
SUM Naviculaceae 133 649 6.9 18
SUM Bacillariaceae 45 3.8 8.8 36
SUM Epithemiaceae 0.0 03 0 0
SUM Surirellaceae 0.3 0.0 0.0 0.0
SUM Perates sppothe) 14 14 10 0.0
SUM 1000 1000 1000 1000
IPS index 1369 1507 8.09 6.48

Tablel2.3.312 Summary table of the phytobenthos taxons deteatedsitehadistantdownstreasectio during the summer
sampling season

PLDF852| PLDFB51 P50DF821 P50DFB2
GerjefF o k t r Dombori
TAXONS left right left right
26.09.2014 26.09.2017 10.10.201{ 10.10.201
Relativeabundancé%)
CENTRALES
SUM Centrales 599 156 371 265
PENNALES
SUM Fragilariaceae 17 0.9 838 32
SUM Achnanthaceae 9.7 7.2 8.8 8.0
SUM Naviculaceae 190 656 287 357
SUM Bacillariaceae 9.1 100 160 249
SUM Surirellaceae 0.0 0.0 0.0 0.8
SUM Pennales spghéy 0.6 0.6 0.7 0.8
SUM 1000 1000 1000 1000
IPS index 1228 9.05 1225 1238

Tablel2.3.313Summary table of the phytobenthos taxons detected at thalistidstréawnstream section during the autumn
sampling season

At theDanubeGerjerFok profile at the left bank sampling poinAugust 28 of 20826 %of the individuals
counted in the diatom population of the benthos constituted in a major partdimonCepéeissttiedrom the
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planktorpf whichelative abundance afl@glla meneghiniana 8:8%pf other Cyclotedipecie40.24 The share

of Stephanodiscus hantzschB ®8sthe othefhalassiosiracet@xongl2.04 The components in the highest rate of
the Pennalatiatom stock were the taxons Matieulacedamilyof which the relative abundance projected to the
individuals counted &34 The species with the highest level of relative abundance in the Naviculaceae f:
includedNavicula tripunctata (1.44Yjculéanceolata (1.0%)d otheXavic@specie$3.5%), a Gomphonema spp.
(3.1%)Cymbellailesiaca (1.7%@s well admphorgediculus (1.0%he share of the Achnanthaceae family was
11.94 The Achnanthacdaaily was representedblgnanthidium minutissimum (=Achnanthes minutiEgima) (4
Achnanthédanceolata (0.7#)dCocconeiplacentula (6.6%he share of the Bacillariaceae family represented by
only theNitzschia species w846 Dominant taxons of the Bacillariazedg includeditzschiglanceolatae)
speciesas well ablitzschidissipatalheir relative abundance 2v4%and0.P0. The share of the Fragilariaceae
family represented fnpagilariapecieq2.3%) as well aBiatomaehrenbergii (1.7%)atomanoniliformis (0.7%),
Diatomanesodon (0.3#ndAsterionelfarmosa (0.7%ps5.%%.

At the Danube Gedien k t R at phe @ff bahkesampling poin26 Septemb201259.9 %of the individuals
counted in the diatom population of the benthos constituted in a major partdimionCspéciesttiedrom the
planktorpf whichelative abundance ofClelotella meneghiniarksopf other Cyclotedlpecie8.3%the share of
Stephanodiscus hantzschii ©f3fe othefhalassiosiracetaxons38.06 The components in the highest rate of the
Pennalediatom stock were theomaxin théaviculacedamily of which the relative abundance projected to the
individuals counted &84 The species with the highest level of relative abundance in the Naviculaceae f:
includedNavicula (Lineolata@).6%)and NaviculdMinusdae)specieq1.7%) as well astherNaviculapecies
(4.8%)The share of the Bacillariafaraidy wa8.24 Dominant taxons of the Bacillarifaadg includéditzschia
inconspicuowand NitzschigLanceolataspeciesTheir relative abundance %v&%and 1.3 The share of the
Achnanthaceae family WaB6 The Achnanthacdaaily was represented Aphnanthidium minutissimum
(=Achnanthes minutissima) (7A&8hanthekanceolata (0.8%hd otheAchnanthespecieq0.2%) as well as
Cocconeiglacentula (1.5%he share of tReagilariacedamilyrepresented Byagilarieand Diatorrspeciesvas

1.7

At the Danube Ge#fen k t Rat ihe right bahkesampling poiAugust 28 of 2@12 %of the individuals counted

in the diatom popida of the benthos constituted in a major part from-diztotralepeciesettledfrom the
planktorpf whichelative abundance of Cyclotella meneghiniar@spdother Cyclotedipecied. @6 The share

of Stephanodiscus hantzschiDBé&stheotherThalassiosiracetdons3.®. The components in the highest rate of
the Pennalatiatom stock were the taxons Matvieulacedamilyof which the relative abundance projected to the
individuals counted v@4s96 The species with the higlessl lof relative abundance in the Naviculaceae family
includedNavicula tripunctata (27.0%), Navicula recensN@uitiippresent forrill.4%) Navicularyptotenella
(1.1%)Naviculanenisculus var. menisculus (lab%b)theNaviculgpecieg4.1%)a Gomphonema spp. (2.4%),
Gyrosigmacuminatum (8.4%yrosigmspp. (2.4%%aloneibacillum (3.0%), a Rhoicosphaenia abbreviata (1.9%), a
Reimeria sinuata (1.186)well a@mphorgediculus (1.4%he share of the Achnanthaceae fanm2y.@aghe
Achnanthaced@mily was represented Aphnanthidium minutissimum (=Achnanthes minutissimahd(1.4%)
Cocconeiglacentula (20.3%he share of the Bacillariaceae family represented iNiteabhithepecies 8284,
Dominant taxons of the Baaikeadamily includaditzschiglLanceolatagpeciesNitzschialissipataas well as
NitzschipaleaTheir relative abundance @, 1.1%nd0.8% The share of the Fragilariatsragy represented
byFragilariapecie$0.8/%)Diatomanonilifanis (0.3%gas well ag Tetracyclus cf. rupestris (a%d). 4.

At the Danube Ge#fen k t R at the wghtibdnle sampling poir26 Septemb201215.6 %of the individuals
counted in the diatom population of the benthos constituted i faomefoemaaldmtom specissettledrom the
planktompf whichelative abundance of Cyclotella meneghiniar®®spother Cyclotedipeciegt.®4 The share

of Stephanodiscus hantzschid\®&sthe othefhalassiosiracetxons3.46. The comonents in the highest rate of
the Pennalatiatom stock were the taxons Matvieulacedamilyof which the relative abundance projected to the
individuals counted v8&s84. The species with the highest level of relative abundance in theeNawidylacea
includedNavicula recens (31.3%ayicul@resent forie.3%)Navicularifuga (5.3%aviculairidula var. rostellata
(5.3%),Naviculecryptocephala (2.2%gviculdanceolata (1.6%@nd otheNaviculspecies(10.0%)Amphora
pediculus %) as well assomphonenspecies(0.9%),and Gyrosigmacalproides (0.3%)he share of the
Achnanthaceae family Wwa®6a The Achnanthacdaeily was represented Amhnanthidium minutissimum
(=Achnanthes minutissima) (&38&occoneiplacentula @) The share of the Bacillariaceae family represented
by only thditzschia species @84 Dominant taxons of the Bacillariteradg includétitzschipaleaNitzschia
(Lanceolataspeciesas well as Nitzsctissipatalheir relative abundamva$.6%, 1.6%nd0.%4 The share of
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the Fragilariacetmmily represented Agterionelldormosa (0.3%lfragilarigbrevistriata (0.3%hd Diatoma
moniliformis (0.3%gs0.9%.

At theDanube Dombori profilethe left bank sampling meirAugust8201379.4%pf the individuals counted in the
diatom population of the benthos constituted in a major part fredratoenspEsasettledrom the planktad,
whictrelative abundance of Cyclotella meneghinia@®wase share of the diagpacies in the order Pennales
was20.64. The highest ratio components of the Peiatalaspopulatiomeluded thBacillariacedamilyand
Naviculacedamily(8.8%@and6.9%).

At thdeft bankampling poiot the Danuli@mborprofileon 10 Octob201337.1%of the diatom species belonged
to the orde&Zentrales, 62@ofthem belonged to diatom species in the order.Farhalss in tligentralediatom
specieselative abundanafeCyclotella meneghiniaas9.8%6 The highest ratio componatisePennalediatom
population&8.7%)ncluded thaviculaceagamily The share of the Bacillariafseady wa$6.0% volgf which

the share of Nitzschia dissipatd.®as

At the right bank sampling point of the Damidzei profien 7 Agust 20191.5% of the individuals counted in the
diatom population of the benthos constituted in a major part fresiatoenspksaettiedrom the plankton, of
which relative abundance of Cyclotella meneghiniana Wie 4h&fé.of the dmatspecies in the order Pennales
was8.%%. The highest number of the Pertiatesn species populat{@&%owas part of the Bacillariactzamily

of whiclthe share of Nitzschia pale®v@sThe Naviculacetamilywasrepresented 1§¥%.8%) Gomphana and
Naviculapecies.

At the right bank sampling point of the Damitoaprofile ofil Octobe&201326.5%0f the individuals counted in the
diatom population of the benthos constituted in a majahpastde@entrales, 73.58bthem belorndj¢o diatom
species in the order Penndlbes highest ratio components d?Pahealediatom populatiof®5.7%)ncluded
Naviculacedaxons represented the Amphora Gomphonemaand Naviculapecies The share of the
Bacillariacedamily wa24.9owithin them relative abundance of Nitzschia dissipata rdrtgéd up to

CLASSIFICATION OF TMBSTREARISTANT DOWNSTREAC HON IN ACCORDANGEH THEVFDON THE BASIS
OF THIPHYTOBENTHOS

For purposes of phytobenthos based ecological status tasB#issmadstreatistant downstream section in the
GerjetFokt R and Dombori pr of ishneplingaints chithe gusnmeo &nd duturen péried t
were usefGerje-okt R: 28.08. 2012, 26. 09. 2d wee dulpsummbadsed irnthe2 8
table below.

Ecological statu Ecological status
Sampling unit EQR (based on EQR EQR (based on EQR
28.08.20127.08.2013 26.09.20312012.10.11
PLDFB52 0.642 good 0.568 moderate
PLDFB51 0.715 good 0.397 poor
Average gason2012 0.679 good 04825 moderate
P50DFB22 0.346 poor 0566 moderate
P50DFB21 0.262 poor 0573 moderate
Average seaso?013 0.304 poor 0570 moderate
Average seasc20122013 0491 moderate 0526 moderate
Classification of the sectid 0.509 moder&e

Tablel2.3.314 Phytobenthdsased ecological status assessment of the distant downstream section according to the WFI

For the purposes of ecological status assessment the IPS based EQR vahlewedsdubaded on the diatom
species composition optihgobenthos

Based on the results it can be stated that the statuslevatoth in the summer and autumn .pEned
classification status ofGegjer= o kptofikein the summer sampling period in 2012 was two grades higher than t
profile sampled in the same period in 2013 at Biodlihgs of the autumn sampleshaei@geneoulcological

status assessment results of the section r&@fl@tdrapicture as both upstreanandnear downstreasaction
Tendencies atassification statuses concur with the experiences gained on the upper sections
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Taking data from both periods into account together an average EQR=@&Q@sobbtaied which corresponds
to amoderatecological status

Findings on the distant downstream subsection, phytobenthos

Supplementary phytobenthos samples were takendfriors the n t down st rSeuhm(PXORFE32i 0 n
P50DFP31), as well as BajaDfFB42, P50DFP41) profitem the left and righhk summer and repeatedly in
autumn in 201Summesamples were taken on 28 ARQLI8tand autumn sampledadctober.

P50DFB32| P50DFB31 P50DF842| P50DFB41
Si Sout Baja
TAXONS left right left right
28.08.201] 28.08.201] 27.08.201] 27.08.201
Relativeabundancé%)
CENTRALES
SUM Centrales 83,3 89,4 88,1 200
PENNALES
SUM Fragilariaceae 2,3 04 1,3 08
SUM Eunotiaceae 0 0 0 0
SUM Achnanthaceae 1,6 2,7 04 08
SUM Naviculaceae 2,3 3,1 3,1 29
SUM Bacillariaceae 105 4.4 7,1 4.6
SUM Epithemiaceae 0 0 0 0
SUM Surirellaceae 00 00 00 08
SUM Pennales spghéy 00 00 00 00
SUM 100 100 100 100
IPS index 6,82 7,14 6,34 6,36
Tablel2.3.315 Summary table of phytobenthos taxons detectdamtivevnstreasectiomuring the summer sampling
season
P50DF832| P50DFB31 P50DFB4Z P50DFB41
Si Sout Baja
TAXONS left right left right
10.10.201 10.10.2013 11.1(»013 11.10.20]
Relativeabundancé%)
CENTRALES
SUM Centrales 108 295 354 164
PENNALES
SUM Fragilariaceae 0.0 18 5.7 03
SUM Achnanthaceae 13 55 35 0.3
SUM Naviculaceae 296 431 178 302
SUM Bacillariaceae 575 194 360 498
SUM Surirellaceae 04 0.3 0.3 2.6
SUM Pennales spgghé) 04 03 13 03
SUM 1000 1000 1000 1000
IPS index 1392 9.64 1202 1442

Tablel2.3.3l16 t 8§ Sum@aryaable of phytobenthos tatented on the distant downstream section during the autumn

sampling season

At theDanubeS i grofile at thdeft bankamplingointon August 2201333.3%of the individuals counted in
the diatom population of the benthos constituted in & frajpiQeatrald@mtom specisgttledrom the plankton,

of whiclrelative abundanceQfclotella meneghiniavess 38.86. The share of the diatom species in the order
Pennales w&®.64 The highest ratio components of the Peliatalespopulationsluded the Bacillariaceae family
and Naviculacefsmily(10.5%nd2.3%).

At theDanubes i |& afilgldft ihanlsampling poioh 10 Octob@01310.8%of the individuals counted in the
diatom population of the benthos constituted in a majathpatde€entrales89.2% ofthem belonged to diatom
species in the order PennBlelative abundanceCgtlotella meneghiniauéch has a Vi=2 indicator value among

File nam&AKSII_KHT_12_DunaVKI_EN 105278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

the Centraleliatom species wa&b. The highest ratio components Betimalediatom populatiaids.5%jvere
from th&acillariaceatamilyof whiclthe share of Nitzschia dissipatd WB& The share of the Naviculataady
represented by @gmbella GomphonerandNaviculapeciesvas29.64

At theDanube&si - [Sadileright bankampling poioh August 2201389.4%of the individuals counted in the
diatom population of the benthos constituted in a major part fradia@ensphrsesttiedrom the planktdhe

relative abundanmiewnhiclCyclotella mertégianavas44.24 The share of the diatom species in the order Pennales
was10.646. The highest ratio components of the Peimtal®spopulations included the Bacillariaceae family and
Naviculacegamily4.4%and3.1%).

ADanub& i - @dilgightbankat the sampling pantll Octobe201329.5%of theindividualsounted in the
diatonpopulation of the benthelsnged to the or@entrales, 70.586them belonged to diatom species in the order
PennalesRelative abundance of Cyclotella rimeaeghfrom the order CentralesOv#s The highest ratio
components of tiennalediatom populatio®3.1%)included Naviculacéaeons represented Amphora
GomphonemandNaviculgpeciesThe share of the Bacillariatazagy wa$9.4%0f wichthe relative abundance
ofVi=4indicator valiMditzschia dissipatas?.4%.

At the DanubeBajaprofileleft banlsampling poioh 7 August 20188.1%of the individuals counted in the diatom
population of the benthos constituted in a majon EaEmthaediatom specieettledrom the planktaf, which
Cyclotella meneghiniaglative abundance w&s84 The share of the diatom species in the order Pennales was
11.9% The highest ratio components of the Peiatal®s populations included Bacillariaceae family and
Naviculacedamily(7.1%and3.1%).

At theDanubeBajaprofildeft banlsampling poioh 11 Octob201335.4%of the individuals counted in the diatom
population of the benthos constituted of tHeeotddes, 6446 ofthem belonged to diatom species in the order
Pennale<Of theCentralediatom specieslative abundanzieCyclotella meneghinianal®a8. The highest ratio
components of tiRennalediatom populatio(®6.0%)ncluded th8acillariaceadamily of whichthe share of
Nitzschia dissipata w2%.36 The share of the Naviculataady represented Bynphora Cymbelia
GomphonemandNaviculspeciesvasl?.8%

At theDanubdBajaprofileright bankampling poioh7 August 2028.0%of the indiwidls counted in the diatom
population of the benthos constituted in a major part frondi@entralescieettledrom the planktarf, which

relative abundance of Cyclotella meneghinidheBwdshe share of the diatom species in the ordersReamale
10.04 The highest ratio components of the Pelmtal®s populations included the Bacillariaceae family and
Naviculacedamily4.6%@and2.9%).

At theDanubdajaprofilaight bankampling poiah 11 Octob201316.4%of the individuals codritethe diatom
population of the benthos belonged to th€emulales, 8346 ofthem belonged to diatom species in the order
PennalesRelative abundance of Cyclotella meneghiniana from the order CehBaleBhavddgghest ratio
components of tRennalediatom populatiof8).2%)ncludedNaviculaceaaxongepresented by Caloneisd
NavicukspeciesThe share of the Bacillariatazagy wa49.86 within them relative abundance of Nitzschia dissipata
ranged up &8.64

CLASSIFICATION OFETBISTANT DOWNSTRERECTION IN ACCORDENEITH THEVFDON THE BASIS OF THE
PHYTOBENTHOS

For purposes of phytobenthos based ecol ogSouteahd st a
Baja profile findings of the left and rigsbgikgp oi nt s i n the summer and aut
28.08.2013, 10.10.2\&ja: 28.08.2013, 10.10.2013), which were duly summarised in the table below.
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Ecological status Ecological status
Sampling unit EQR (based on EQR EQR (basedon EQR)
27.08.20138 2012.10.11
P50DFB32 0.279 poor 0.654 good
P50DFB31 0.296 poor 0428 moderate
P50DFB42 0.254 poor 0.554 moderate
P50DFB41 0.255 poor 0681 good
Average seaso2013 0271 poor 0579 moderate
Classification of the
section 0425 moderate

Tablel2.3.3L7 Phytobenthos based ecological status assesmdistanitiogvnstreaisectioraccording to the WFD

For the purposes of ecological status assessment the IPS based EQRedatizdcwlased based on the diatom
species composition of the phytobenthos. Average values of EQR=0.271 in summer and EQR=0.579 in autun
poor and moderate statuses, respectively.

Taking data from both periods into account together afQ&/esdge & EQR=0.425 is obtained which corresponds
to a moderate ecological status.

In summary it can be stated that no grade level changes were caused by the Paks Nuclear Power Plant
discharge in the phytobenthos downstream when comsatdstaplseream.

12.3.3.4Macrophyte

The distant downstream section was divided up into two $ulngdstiieasy distant and distant, respectioely,
biological elements, includigyophyte®resentation of the results is also arranged accordingly below

Findings on the midstream distant downstream subsection

The midstreachi st ant downstream section consists of samp
(PLDMF41; PLDMF42; PSODMF21; PSODMF22). Macrophyte samplingnweaseasaiésgummer and autumn
1in2012 at Gerj¢no k t R 203 atdombarFour sampling units in a length of 100 metres each and 400 metr
altogether were tested on both the right and the left bank area. Various habitat types were included among tt
units. Sampling subunits were identical in the sdranterman sampling seasons.

A total 081 species were identified during the summer and autumn sampling opefaticgeTiplitige units
designated along thiglstreardistant subsection.

Scientific name English name PLDMF4.] PLDMF4.7 P50DMF2.] P50DM2.2

Salix fragilis Crack willow 1 1 5

Fraxinus pennsylvanica Red ash 1 1 1
Rorippa amphibia Great yellowcress 1 6

Salix alba While willow 5 5 2 3
Salix purpurea Purple willow 1

Carex gracilis Slender tufted sedge 1

Echinochloa crgalli Common barnyardgrass 1

Plantago media Hoanplantain 1

Rumex conglomeratus Sharp dock 1

Populus canescens Grey poplar 1

Artemisia vulgaris Commomwormwood 1

Rumex patientia Garden patience 1

Torilis japonica Erect hedgeparsley 1

Aster lanceolatus agg. Panicledster 2 1 2
Chenopodium ambrosioides | Wormseed 2

Verbena officinalis Common verbena 2

Lolium perenne Perennial ryegrass 5

Rorippa sylvestris Creeping yellowcress 1 1
Populus nigra Black poplar 1

Carex paria Greater pond sedge 1

Juncus compressus Compressed rush 1
Bolboschoenus maritimus Bulrush 2

Lysimachia vulgaris Yellow loosestrife 2
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Scientific name English name PLDMF4.] PLDMF4.7 P50DMF2.] P50DMW2.2
Amorpha fruticosa Desert false indigo 1
Acer negundo Ash leaved maple 1
Rubus cf. Caesius Dewlkerry 1
Peplis portula Spatulaleaf loosestrife 1
Rumex obtusifolia Broadleaf dock 1
Ceratophyllum demersum Rigid hornwort 1
Robinia pseudgacia Honey locust 2
Populus tremula Common aspen 5

Number of species 4 17 9 12

Tablel2.3.3L8 Macrophyte species found in the midstream distant downstream section and their estimated DAFOR qua

None of the species found in the sampling profile was protected. Several speciescato lbe aoinsiliced (red
ash panicledster), the abundance of which refers to the disturbed nature of the area.

The section assessed is part of the SCI area identified as HUDD20023 Tolnai Danube. The indicator species o
the creeping mangirt Apium reperidacq.) Lagesca)fi5]. The species was not found along the sampling section.

CLASSIFICATION OF TMIDSTREAMISTANT DOWNSTREACHON IN ACCORDANTEH THEVFDON THE BASIS
OF THE MACROPHYTES

Ecological water quality of the senttbe basis of macrophytes was carried out in accordance with the set of crite
the WFD, based on the macrophyte method established (inlHungeiyc s-28]rAggregdte.datd frbra the total
length of 400 metres of the four sampling anitediéor classification purposes.

The outcome of the status assessmenheartdewnstreamctiorns identical with the results obtained upstream and
near downstream

Based on the findings of the assessment it can be stated that the asaddgieahs@dtredintant downstream
section of the Danube according to the macrophyte analysis was moderate

Number
Aggregate DAFOR cubic valu of
species
A (positive indicator species 2 2
B peutral species 34 10
C (@isturbance indicator sig§ 7 2
SUM 43 14
Reference Index -11,62
EQRValue 0.44
Classification moderate

Tablel2.3.319 Results of the ecological status asseakmegrithe midstredistant downstream section based ataloand
macrophytes from the summer and autumn sampling session

Finding of thelistantdownstreansubsectionmacrophyte

The distant downstream section consists of sampl
P50DMF32; P5ODMF4BORBF42). Macrophyte sampling was made in twd seasmes and autuimim 2013.

Four sampling units in a length of 100 metres each and 400 metres altogether were tested on both the right .
bank area. Various habitat types were includgti@sangling units. Sampling subunits were identical in the summ
and autumn sampling seasons.
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Scientific name English name P50DMF3.) PS0DMF3,| PSODMF4, PSODMF4.,
Rorippa sylvestris Creeping yellowcress 1 1 1
Echinochloa crgalli Common barnygréss 1
Peplis portula Spatulaleaf loosestrife 1
Bolboschoenus maritimus Bulrush 2 3
Carex riparia Greater pond sedge 3 1 5
Salix alba While willow 5 5 5 7
Salix albaépliny While willow 5
Juncus compressus Compressed rush 1 1
Populs nigra Black poplar 1 3
Lolium perenne Perennial ryegrass 1
Lysimachia vulgaris Yellow loosestrife 1
Cyperus fuscus Brown galingale 1
Rubus cf. Caesius Dewberry 2 3
Fraxinus angustifolia subsp. Pa Hungarian narrow leafg 2
Aster lanceolatus agg. Panicledster 5 2
Acer negundo Ash leaved maple 1
Robinia pseudgacia Honey locust 1
Populus alba White poplar 2
Ceratophyllum demersum Rigid hornwort 1
Fraxinus pennsylvanica Red ash 2

Number of species 7 11 9 5

Tablel2.3.20 Macrophyte species found in the distant downstream section and their estimated DAFOR quantities

During the summer and autumn surveys a total of 19 species were fouhddwntisérefistalsectiornn the four
sampling units

None of the species found in the sampling profile was protected. Several species can be considered to be intre
ash panicleaster), the abundance of which refers to the disturbed nataee of the

The section assessed is part of the SCI area identified as HUDD20023 Tolnai Danube. The indicator species o
the creeping marshwigpiym reperidacq.) Lagesca)-i3]. The species was not found along the sampling section.

CLASSIFICADN OF THE DISTANOVENSTREAM SECTIONA@CORDANCE WITH TWWEDON THE BASIS OF THE
MACROPHYTES

Ecological status assessment according to the criteria laid deRDwasemmpleted for the distant subsection
( L uk 8§ c s28]pQiassifidation sfenhde on the basis of the sample uREODIRF31; P5O0DMF32, P5SO0DMF41,
P50DMF41 a total length4@Ometres

Based on the findings of the assessment it can be stated that the ecological status of the distant downstrean
the Danube accoglio the macrophyte analysis was moderate

Aggregate DAFOR cubic vall Numb_er of
species
A (positive indicator species 51 1
B peutral species 41 7
C disturbance indicator spgcie 675 2
SUM 1595 10
Reference Index -1034
EQRValue 044
Classfication moderate

Tablel2.3.21 Results of the ecological status assessmiemtistadbwnstreasectiorin summer and autumn based on
macrophyte apsik

Based on the findings of the assesto@nbe stated that the ecological status of the distant downstream sectiol
the Danube according to the macrophyte analysis was moderate

As a summary, it can be stated that hot water dischargeakeritickear Power Pdas not cause any grade
change in the downstream section
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12.3.3.5Macrozoobenthos

The distant downstream section was divided up into two $ulngdstiieasy distant and distant, respectioely,
biological elements, including aquatic macroscopic invertebrates. Preseesafitsniftto arranged accordingly
below.

Findings of thenidstreamdistantdownstreansubsection

When the sites for sampling units were identified, the requirements provided, sampling sites of former asses:
the environmental conditionsbiitytaf the sampling site for carrying out the samplingi pletardhireed during a

field visit were all taken into consideration. Sampling units were divided up to several subusitteratidikey

the identification of the subunitdédckeeping an eye on the objective of the assessment and the representative r
of the sampling. Correspondingly, sampling sub units were assigned in areas with a number of different habitat

The midstreardistantdownstream sectioontains neaoscopic invertebrate sampling units ferethej en F o |
(PLDMZB41; PLDMZEx®) Dmbdr(P50DMZBZndP50DMZB2pyofilesMacrozoobenthos sampling was made

in two seasoifissummer and autuinim 2012 at Gerjfeno k't R and i nSunnr@edaBautanin sapleab o r
had identical sampling subunits

During the summer and autumn sampling seasons a total of 42 different macroscopic invertebrate taxons
detected from the samples taken at the midisteeardownstream secliablel2.3.22).

Taxons PLDMZB 4] PLDMZB 4] P50DMZB 4 P50DMZB %
Water worm@Oligochaeta) 12 5 13 6

Brittle wormgPolychaeta)

Hypania invalida (GRUBE, 1860) 2
Snails(Gastropoda)
Bithynia tentaculata (LINNAEUS, 1758 1
Gyraulus albus (0. F. M) LI 1 1
Fagotia acicularis (FERRUSAC, 1823) 1
Fagotia esperi (FERRUSAC, 1823) 1
Lithoglyphus naticoides (C. PFEIFFER 1828) 222 1035 372 58
Physella acuta (DRAPARNAUD, 1805) 1
Planorbis aorbis (LINNAEUS, 1758) 1
Potamopyrgus antipodarum (J. E. GRAY, 1843) 1 1
Theodoxus fluviatilis (LINNAEUS 1758) 8 7 1
Val vata piscinalis (0. F. 1 75 4
MusselqBivalvia)

Corbicula fluminalis (O.§ 3
Corbicula fluminea (0O.F. 11 97 7 2
Corbicula sp. 1 6
Dreissena bugensis (ANDRUSOQV, 1897) 2
Dreissena polymorpha (PALLAS, 1771) 3 1 1
Pisidium amnicum (O.F. M]j 4
Pisidium henslowanum (SHEPPARD, 1823) 1
Pisidium pseudosphaerium FAVRE, 1927 1 1
Pisidium supinum A.SCHMIDT, 1851 1
Sinanodonta woodiana (LEA, 1834) 1
Unio tumidus RETZIUS, 1788 2 3

Crustacean$Crustacea)
Corophium curvispinum (SARS, 1895) 28 2 1 3
Dikerogmmarus sp. 31 2 4 2
Dikerogammarus haemobaphes (EICHWALD, 1841) 10
Dikerogammarus villosus (SOWINSKY, 1758) 67 23 7 10
Jaera istri VIEUILLE, 1979 1
Limnomysis benedeni CZERNIAVSKY, 1882 14 74 44 6
Obesogammarus obesus VIEUILLE, 1979 1 1
Orconectes limosus RAFINESQUE, 1872 1

MayfliedEphemeroptera)
Procloeon bifidum (BENGTSSON, 1912) 1
Potamanthus luteus (LINNAEUS, 1767) 1
Heptagenia flava ROSTOCK, 1877 1 1

DragonfliegOdonata)

Gomphus flgpes (CHARPENTIER, 1825) 3 2 1

True buggHeteroptera)
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Taxons PLDMZB 4] PLDMZB 4] P50DMZB 4 P50DMZB %
Gerris sp. 1
BeetlegColeoptera)
Chrysomelidae 1
Flies(Diptera)
Chironomidae 3 114
Chironominae 146 41 33 7

Orthocladiinae

Tanypus sp.

3

Tanytarsini

2

Tablel2.3.22 List ofnacroscopic invertebtatensdentified in the midstrelistant downstream section

The presence of the invasive taxons detected in the previbgsuddchienconfirmed in this section as well, in
particular the snail spetiésoglyphus naticoigddsch comes in great numfdws presence of the brittle worm
species namddlypania invalidada kind of mussel, known in this country only frgplaceseso fabDreissena
bugensishould be notéithis is the only location where the latter waBfiihndontGaspian species should be
considered as invasive and they slowly start to spread over in ouNuotgdhatartew individualsegirbtected
dragonfly species calBamimphus flavipess well athe protected snail species n&iagotia aciculaviere also
includedn the samples and specimens of m@tielweon bifidum, Potamanthus luteus, Heptageniardlava
collected fno several sitaghich otherwise do not tolerate sudden and substantial increases in the temperature o
(such as the one experienced in the neighbourhoodotihghater dischafgdhe indicatanacrozoobenthos
species of the SCI area markBidDRQD23hick shelled river mug@delo crassywas never found in the samples

CLASSIFICATION OF TMIDSTREAMISTANT DOWNSTREACHON IN ACCORDANTEH THEVFDON THE BASIS
OF THIMACROZOOBENTHOS

In a similar manner like the other sectiorsmypst@ogical status assessment of the section on the basis of tt
sampling sites was made usirgMiM! (Hungarian Macroinvertebrate Multimetriethddx)V 8 r b 2 r-42], et &
[1243]).The status classification grade was defined as anfateragesad autumn samples

Midstreandistantdownstreg Summer Autumn
section HMMI EQR Classificatiof HMMI EQR Classificatiof
PLDMZB 41 0.66 good 041 moderate
PLDMZB 42 0.64 good 043 moderate
P50DMZB 21 042 moderate 0.38 poor
P50DMZB 22 0.46 modckrate 048 moderate
HMMI EQR Classification
average 048 moderate

Tablel2.3.23 Ecological status assessment of the midstream distant downstream section based on summer and autu
macrozoobenthosrgaes

The classification status ofildstreardistansectioncorresponds to that recorded upstream and near downstrean
Based on thenacroscopic invertebraommunities in the samples taken during the two sampling sessions
each the ecological statustbemidstreandistantdownstream sectiomasmoderat§ HMMI EQR: 0.48).

Findings of thdistantdownstreansubsectionmacrozoobenthos

The distant downstream section contai
Macrozoobenthos sampling was made in twoissasonsr and autuimin 2013.

ns macr 0SS C O |

When the sites for sampling units were identified, the requirements provided, sampling sites of former asses:
the environmental conditions, suitability of the sigerfpliragrrying out the sampling pracddteamined during a

field visit were all taken into consideration. Sampling units were divided up to several scbousiteratidiey

the identification of the subunits included keeping the eypeative of the assessment and the representative natur
of the sampling. Correspondingly, sampling sub units were assigned in areas with a number of different ha
Summer and autumn samples had identical sampling subunits.
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During the sumneard autumn sampling seasons a t@@adiferent macroscopic invertebrate taxons could be

detected from the samples taken at the distant downstr@abts@idi4).

Taxons P50DMZB 31 P50DMZB 32 P50DMZB 41 P50DMZB 42
Water wormg&ligochaeta) 4 56 49 7
Brittle wormgPolychaeta)
Hypania invalida (GRUBE, 1860) 1 3 1
Snails(Gastropoda)
Borysthenia naticina (MENKE, 1845) 6 44
Lithoglyphus naticoides (C. PFEIFFER 1828) 1370 835 1583 977
Physéla acuta (DRAPARNAUD, 1805) 2 1
Theodoxus fluviatilis (LINNAEUS 1758) 3 1
Val vata piscinalis (0. 3 21
Viviparus acerosus (BOURGUIGNAT, 1862) 1 1 1
MusselqBivalvia)
Anodonta anatina (LINNAEUS, 1758) 1
Andalonta sp. 2
Corbicula fluminalis ( 8
Corbicula fluminea (O. 23 27 6 6
Corbicula sp. 13 46 9 1
Dreissena polymorpha (PALLAS, 1771) 16 3 3
Pisidium amnicum (O.F. 2 2
Pisidium henslowan@HEPPARD, 1823) 1
Pisidium pseudosphaerium FAVRE, 1927 1
Sinanodonta woodiana (LEA, 1834) 1
Sphaerium corneum (LINNAEUS, 1758) 6 4
Sphaerium rivicola (LAMARCK, 1818) 3 1
Unio sp. 1
Unio tumidus RETZIUS, 1788 13 6
CrustaceanfCrustacea)
Corophium curvispinum (SARS, 1895) 58 20 9 39
Dikerogammarus sp. 12 8 5 3
Dikerogammarus villosus (SOWINSKY, 1758) 21 11 25
Limnomysis benedeni CZERNIAVSKY, 1882 107 100 11 21
Obesogammarus obesus VIEUILLE, 1979 8 2 2
MayfliedEphemeroptera)
Heptagenia flava ROSTOCK, 1877 1
Dragonflig®©donata)
Gomphus flavipes (CHARPENTIER, 1825) 8 1 1 2
True buggHeteroptera)
Aquarius paludum (FABRICIUS, 1794) 3
Ranatra linearis (LABWS, 1758) 1
CaddisfliegTrichoptera)
Hydropsyche bulgaromanorum MALICKY, 1977 1
Hydropsyche sp. 2 1
Setodes punctatus (FABRICIUS, 1793) 1
BeetlegColeoptera)
Platambus maculatus (LINNAEUS, 1758) 1
Flies (Diptera)
Chironominae 10 32 9 6
Tanypus punctipennis MEIGEN, 1818 1 1

Tablel2.3.24 List ofnacroscopic invertebtaxengletected on the distant downstream section

The presence oktimvasive taxons detected in the previous sections could be confirmed in this section as
particular the snail spetiédsoglyphus naticoiddsch comes in great numbers. The presence of the brittle wort
species namddlypania invalidad anothebrittle worrilypania invalida well as the great number of individuals
Limnomysis bened@ontus) should be noted. Note that a few individuptetettbdiragonfly species called
Gomphus flavipesre alsoollected. A few specimen of theomés tumidwgere found in this section, which was
only sporadically encountered elsewhere. It is important to note that a some of the species could get into the
such great numbers because the sampling session took place at low vesterostage wiade into the water
farther away and for instance mussels living in tediotsaf the channel bottiona distance from the shore can

not be collected at times of high WMa¢epresence of tBetodes punctattaddis flys also impt@nt which is a

typical species of major rivers, indicating good water quality and which was caught onljhim itidécatation
macrozoobenthos species of the SCI area marked HUDD20023, thick shelletnigecrassysebs never

found ithe samples.
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CLASSIFICATION OF TEISTANT DOWNSTREABCHON IN ACCORDANEHH THRNFDON THE BASIS OF THE
MACROZOOBENTHOS

In a similar manner like the other sections upstream, ecological status assessment of the section on the b
samplingsits was made wusing the HMMI (Hungarian MRJcroir
[1243]). The status classification grade was defined as an averagendfstummesamplé&blel2.3.225).

Distant downstream sectior Summer —— Autumn ——
HMMI EQR| Classification| HMMI EQR| Classification
P50DMZB 31 0.64 good 0.59 moderate
P50DMZB 32 057 moderate 0.38 poor
P50DMZB 41 0.36 poor 0.28 poor
P50DMZB 42 0.46 moderate 0.37 poor
HMMI EQR Classificabn
average 045 moderate

Tablel2.3.25 Ecological status assessment of the distant downstream section based on summer and autumn macrozool
samples

Based on the findings of the aquatic macrosctgticail@veommunity it can be stated that the ecological status of tt
distant downstream section was mdéivité EQR: 0.45).

In summary, it can be stated that hot water dischargedksntiidear Power Rifhhot cause any chatagan

extent od grade leap downstream compared to upstream

12.3.3.6Fishes

The distardownstream sectiwas divided up into two subsettioidstream distant and distespectively,for
biological elements, including.fiRtesentation of the results is also arsaogedingly below

Findings on thenidstreardistantdownstreansubsection

The midstreadistandownstream sectioonsists of the sampling units takenGreribe= 0 k as Rvell as the
Domborprofile (PLHD4; PSODH3ampling of the fish community iretjeep@ofileand in the dnborprofilevas
accomplished in 2012 and 2013, respectively, in tWooperiadsummer and one in autwach Twosampling

units in the two profiles each in a length of 500 metres each and 2000 metres altogether were tested on both t
the left bank area. Sampling subunits included both natural and paved (se&TralpebilésEl 0. Summer and
autumn samples had identical sampling subunits.

A total of 367 individuals of 34 species were identified during the summer and autumn sampling operations ir
sampling units designated along the midisfiaarsubsection.

Scientific name English name PLHD41 PLHD42| P50DH21 P50DH22
Eudontomyzon mariae (Berg, 1931) Ukrainian brook lamp 0 1 0 0
Anquilla anguilla (Linnaeus, 1758) Eel 0 1 0 0
Rutilus rutilus (Linnaeus, 1758) Common roach 1 1 1 1
Rutilus xijo (Heckel, 1852) Cactus roach 1 1 0 0
Scardinius erythrophthalmus (Linnaeus] Common rudd 0 0 0 1
Leuciscus leuciscus (Linnaeus, 1758) | Common dace 0 0 1 1
Squalius cephalus (Linnaeus, 1758) European chub 1 0 1 1
Leuciscus idus (Linnaeus, 1758) Ide 1 1 1 1
Aspius aspius (Linnaeus, 1758) Balin 1 1 1 1
Alburnus alburnus (Linnaeus, 1758) Common bleak 1 1 1 1
Blicca bjoerkna (Linnaeus, 1758) Silver bream 1 1 1 1
Abramis brama (Linnaeus, 1758) Bream 1 1 0 1
Ballerus sapa (Pallas, 1814) White eyerbam 1 0 1 0
Chondrostoma nasus (Linnaeus, 1758) | Nose carp 0 1 0 1
Barbus barbus (Linnaeus, 1758) Barbel 0 1 1 1
Romanogobio vladykovi (Fang, 1943) | Danube whitefin gudged 1 1 1 1
Rhodeus amarus (Bloch, 1782) European bitterling 0 0 1 0
Carassius gilie (Bloch, 1782) Prussian carp 0 0 1 0
Cyprinus carpio (Linnaeus, 1758) Carp 0 0 1 0
Silurus glanis Linnaeus, 1758 European wels 1 1 1 1
Ameiurus melas (Rafinesque, 1820) Black bullhead 1 0 0 0
Esox lucius Linnaeus, 1758 Pike 1 1 1 1
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Scientific name English name PLHD41 PLHD42| P50DH21 P50DH22

Lota lota (Lingxas, 1758) Burbol 1 1 1 1
Perca fluviatilis Linnaeus, 1758 Perch 1 1 1 1
Gymnocephal us bal oBal wffled s 1 1 1 1
Gymnocephalus schraetser (Linnaeus, | Striped ruffle 0 1 1 1
Sander lucioperca (Linnaeus, 1758) Zander 1 1 1 0
Sander volgensis (Gmelin, 1789) Volga pikeperch 1 1 0 0
Zingel zingdl n n ®, 1766) |Zngel 1 1 1 1
Proterorhinus semilunaris (Heckel, 1837 Western tubenose ad 0 0 1 1
Neogobius fluviatilis (Pallas, 1814) Monkey goby 1 0 1 1
Ponticol a kess| er i|Bighead goby 1 1 1 1
Neogobius melanostomus (Pallas, 1814 Raund goby 1 1 1 1
Babka gymnotrachelus (Kessler, 1857) | Racer goby 1 1 1 1

Number of species 23 24 26 24

Tablel2.3.26 Fish species found inntidstreardistantliownstreasubsection

Five(Rutiluzirgo, Romanogobio vladykovi, Rhodeus amarus, Gymnocephalus baloni, Gymnoceplidhes schraet:
species identified during sampling were protected and twdeudotitemygon mariae, Zingel )zisigetly
protected.

Indicator species of the S@ ma@ked HUDD 20023 identified in this section were Bsdolevayzon mariae,
Rutilus virgo, Aspius aspius, Gymnocephalus baloni, Gymnocephalus schraetser, Zingel zingel

Young individuals of 27 species were found in the samples. This reahshtbape@ies is present in the section
in the form of progeny. This ratio is similar to the other section upstream and can also be considered a very hig

Age group distribution of the individuals identified in the sampling units ihprEslentatydables.

Summer Adult(piece) Offspring(piece]Total (piece
PLHD41 388 49 437
PLHDA42 268 50 318
P50DH21 318 225 543
P50DH27 361 134 495
Autumn_|Adult(piece) Offspring(piece]Total (piece
PLHD41 482 252 734
PLHDA42 217 73 290
P50DH2] 231 107 338
P50DH27 118 94 212

Tablel2.3.27 Basic data from the catch efforts at the sampiimthaniigistreatistantownstream based on the summer
and autumn sampling season

Total (adult pledfspring) catch per unit effort (CPUE) on the 100 metre units esfizatp\eel of 98 the
sampling units on the right bank during the summer samplimbicde#imhe than the CPUE value of the near
downstream section effected bytestdischargét the same time CPUE values of the sampling units on the left bat
which is not exposed to hot water sheaméwhat lowlere] similar to those sampling units which were affected by
the hot water

Sample profiles CPUE (100 m
Upsteamaverage based on valudabiel2.3.118 590
Neamdownstreanmits (affected) average based on valabteil?.3.219 884
Near downstream units (non affesterchge based on valugslel2.3.219 585
Average oficdistancgaffectegrightsidg sampling unigBLHD41; P50DH2 980
Average ofiddistancenon affecteteftsidg (PLHD42; PSODH22) 813

Table12.3.28 Comparison of the CPUE values with the former near downstream, as well as upstream findings

Based on tH#012and2013y e ar s 6 f i ndi ngs it <can b enidseamistansectionh a t
did not show much deviations compared to the upper sections and the fish species structure of the sections e
uniformHowever, the number of individuals per unit length shows a strong growthidsiagasfistiaasection

the values of whitceedhear downstrea®ctiorevelsOn one hand this result concurs with the exper2@@&es of

to a great extegf8CIAP 2013nd on the other, the phenomenon does not show any changes which would corre
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with the impkof the hot watélrshould be noted in this context thpatheirsg season in 2013 was successful, as
demonstrated by the high ratio of specieffspith@nd the high number of young individuadpplibis to all
profiles assessed. In 2BE3ower water levels and lower water temperature in the autumeflesdisogna true
autumnal aspect of the fivesulted in a more homogeneous mass of data than the summer aspect, assisting
scale analysis effectively. All in all, the mfttmergampling efforts carried out in both seasons resulted an appropri
data set for the purposes of water quality classification according to the WFD requirements.

CLASSIFICATION OF TMIDSTREAMISTANT DOWNSTREACHON IN ACCORDANTEH THEVFDON THE BASIS
OF THEEISH COMMUNITY

Ecological status assessment was completednidsttieardistant ectionin accordance with IMEDcriteria
(Halask o v § ¢ s -Er}.Claadificatioj Wwa® completed on the basis of the samtingD4iitsPLHED,
P50DH21, P50DH#Z#: total length @2 000 metres long profile. Although summer sampling should be conside
relevant on the basis of the EQIHRF protocol, classification was also made according to the autumn samples
for the purposes & tutcomes, the summer results were accepted as relevant.

Middistancedownstream secticsummer Number of scores Value
1.Relativabundancef the omnivorous spe(iex 7203 4
2.Relativabundancef the open water species 4.00 4
3.Relativaburlancenf the metaphyte spe¢iés 7.94 5
4.Number of benthic spe(pasce) 1900 4
5.Number ditophilspeciegpiece) 8.00 5
6.Relativabundancef thephytophilspecie$%) 126 3
7.Number aheophilispeciefpiece) 1200 4
8.Relativabundancef thestaghophikgpecie$%) 045 3
9.Relativabundancef the specialist spe¢i3 3182 4
10.Relativeabundancef the indigenous spe(ié) 7604 2

Total number of scores 38
Classification good

Tablel2.3.29 Results of the ecological status assebaswthbn the summer sampling seasommastheardistansection

Middistancedownstream sectiofutumn Number of scores Value
1.Relativabundancef the omnivorous spe(¥x 4103 4
2.Relativabundancef the open water species 3.00 3
3.Relativabundancef the metaphyte spe¢iés 6.93 5
4.Number of benthic spefpesce) 2000 5
5.Number ditophilspeciegpiece) 6.00 4
6.Relativabundancef thephybphilespecie$%) 228 4
7.Number aheophilispeciefpiece) 1000 4
8.Relativabundancef thestagnophilgpecie$%o) 142 4
9.Relativabundancef the specialist spe¢i$ 5679 5
10.Relativeabundancef the indigenous spe(ié) 4919 1

Total number of scores 39
Classification good

Tablel2.3.30 Results of the ecological status asseatongrthe midstrediatant downstream section based on the data from
the autumn samplingséen

The ecological status ohitlustreardistansectionequals with that of tstreamas well athenear downstream
section

Based on the findings of the assessment it can be stated that the ecological status-oistaatrdmististieam
section of the Danube according to the fish community analysis was good

Findings of thdistantdownstreansubsectionfishes

The midstreathi st ant downstream section consists of the
fish comunity was accomplished in 2013, in twoi pgredssummer and one in auteach. Two sampling units
in the two profiles each in a length of 500 metres each and 2000 metres altogether were tested on both the ri
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left bank area. Samplinlgusits included both natural and paved bottom prdfdese(2ek510. Summer and
autumn samples had identical sampling subunits. Altaindividuals of 33 species were identified during the
summeand autumn sampling operations in the four sampling units designated along the distant downstream st

Scientific name English name P50DH31] P50DH3Z2 P50DH41 P50DH47
Eudontomyzon mariae (Berg, 1931) Ukrainian brook lam 0 0 0 1
Anguilla angail(Linnaeus, 1758) Eel 0 1 1 0
Rutilus rutilus (Linnaeus, 1758) Common roach 1 1 1 1
Rutilus virgo (Heckel, 1852) Cactus roach 1 1 0 0
Scardinius erythrophthalmus (Linnaeus,| Common rudd 0 1 0 0
Squalius cephalus (Linnaeus, 1758) European chub 1 1 1 1
Leuciscus idus (Linnaeus, 1758) Ide 1 1 1 1
Aspius aspius (Linnaeus, 1758) Balin 1 1 1 1
Alburnus alburnus (Linnaeus, 1758) Common bleak 1 1 1 1
Blicca bjoerkna (Linnaeus, 1758) Silver bream 1 1 1 1
Abramis brama (Linnaeus, 1758) Bream 1 1 1 1
Ballerus sapa (Pallas, 1814) White eye bream 0 0 1 1
Chondrostoma nasus (Linnaeus, 1758) | Nose carp 1 1 0 1
Barbus barbus (Linnaeus, 1758) Barbel 1 0 0 1
Romanogobio vladykovi (Fang, 1943) Danube whitefi 1 1 1 1

gudgeon
i’gdefg)dorasbora parva (TemmiBcklé&gel, Stonamorocco 0 0 1 0
Rhodeus amarus (Bloch, 1782) European bitterling 0 1 1 1
Carassius gibelio (Bloch, 1782) Prussian carp 1 1 1 1
Cyprinus carpio (Linnaeus, 1758) Carp 1 0 0 0
Silurus glanis Linnaeus, 1758 European wels 1 1 1 0
Esoxucius Linnaeus, 1758 Pike 1 1 1 1
Lota lota (Linnaeus, 1758) Burbol 1 1 1 1
Perca fluviatilis Linnaeus, 1758 Perch 1 1 1 1
Gymnocephalusbabbm | | 2 k & Bal onds r 1 1 1 1
Gymnocephalus schraetser (Linnaeus, 1 Striped ruffle 1 1 1 1
Sander lucioperca (Linnaeus, 1758) Zander 1 1 1 1
Sander volgensis (Gmelin, 1789) Volga pikeperch 1 0 0 0
Zingel zingel ( Li n|Zngel 1 1 0 1
Proterorhinus semilunaris (Heckel, 1837 Western tubenose g 0 1 1 1
Neogobius fluviatilis (Pallas, 1814) Monkey goby 1 1 1 1
Ponticol a kess|l er i|Bigheadgoby 1 1 1 1
Neogobius melanostomus (Pallas, 1814| Round goby 1 1 1 1
Balka gymnotrachelus (Kessler, 1857) | Racer goby 1 1 1 1
Number of species: 26 27 25 26

Tablel2.3.81 Fish species found in the distant downstream subsection

Five(Rutilus virgo, Romanogobio viadykodeuR amarus, Gymnocephalus baloni, Gymnocephaluso§theaetser)
species identified during sampling were protected and twdEwdotitemygon mariae, Zingel )zisigetly
protected.

Indicator species of the SCI area marked HUDD 20028 itleatdesttion were as follBwdontomyzon mariae,
Rutilus virgo, Aspius aspius, Gymnocephalus baloni, Gymnocephalus schraetser, Zingel zingel

Young individuals of 27 species were found in the samples. This rieanshbapé@ies is presetheisection
in the form of progeny. This ratio is similar to the other section upstream and can also be considered a very hig
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Age group distribution of the individuals identified in the sampling units is presented on the following tables.

SummerAdult(piece) Offspring(piece]Total (piece
P50DH3 198 179 377
P50DH3 205 489 694
P50DH4 279 274 553
P50DH4 328 607 935

Autumn Adult(piece) Offspring(piece]Total (piece
P50DH3 333 191 524
P50DH3 162 123 285
P50DH/ 256 183 439
P50DH/ 19 185 344

Tablel2.3.882Basic data from the catch efforts at the sampling units on the distant downstream section

Total (adult plus offspring) catch per unit effort (CPUE) on the 100 metd anitavesthget level of 93 in the
sampling units on the right bank during the summer sampling season, which is higher than the CPUE value
downstream section effected by hot water discharge. At the same time CPUE values of thehealeiplo@mnkinits on t
which is not exposed to hot water showed are extremely high, which is caused by the high number of young
This observation clearly refers to the offspring disch&@gmeb@tranch system of the river.

Sample profiles CPUK100 m)
Upstream average based on vallebléi2.3.118 590
Neardownstream units (affected) average based onhalelRi8.219 585
Middownstream w{non affected) average based on valdele12.3.28 813
Neardownstream units (affected) average based onNahlel®i8.219 884
Middownstream un(gsfected) average based on vallidddi?.3.28 980
Average of distant, affected (right side) samp{Pg0D1t81; PS0DH41) 930
Average of distant, non affected (lefPSidBH32; PS0DH42) 1629

Tablel2.3.833 Comparison of the CPUE values with the downstream, as well as upstream findings

Based on the results it can be stated that the species invalittenttottrestream sectiand in thdownstream
sectios as such, reflects a lot of similarities to the upstreanmsetti@nsords, thet watedischarge of the Paks
Nuclear Power Plant does not cause any .dlarspesies disappears or appears as an effect thereof

At the samEme changes can be observed in the levels of alilmaidneceof individuals omligtansectionn unit
length exceeded that oflthvenstreasection

In 2013 the lower water levels and lower water temperature in the aiitteflectEmsarglautumnal aspect of

the riveii resulted in a more homogeneous mass of data than the summer aspect, assisting lower scale
effectively. All in all, the outcome of the sampling efforts carried out in both seasons resulted an appropriate
the purposes of water quality classification according to the WFD requirements.

CLASSIFICATION OF TBISTANT DOWNSTREACHBON IN ACCORDANGEH THEVFDON THE BASIS OF THEH
COMMUNITY

Ecological status assessment was completed for thetthsiamiaseordance with the WFD criterieg(ldaleg c s e
al. [1217]). Classification was completed on the basis of the sampling units P50DH31, P50DH32, P50DH41, |
the total length of 0D metres long profile. Although summer sampling shiosildebed relevant on the basis of
the EQIHRF protocol, classification was also made according to the autumn samples. However, for the purp
outcomes, the summer results were accepted as relevant.
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Distantdownstream sectissummer | Number o§cores| Value
1. Relativabundancef the omnivorous spefdid 6604 4
2.Relativabundancef the open water specie 3.00 3
3.Relativabundancef the metaphyte spe(ié} 1417 4
4.Number of benthic spefpesce) 1800 4
5.Number ditghilespeciegpiece) 7.00 4
6.Relativabundancef thephytophilspecie$%) 2.76 4
7.Number aheophilispeciefpiece) 1100 4
8.Relativabundancef thestagnophikpecie$% 138 4
9.Relativabundancef the specialist spe¢é$ 3701 5
10.Relativabundancef the indigenous spe(# 7156 2
Total number of scores 38

Classification good

Tablel2.3.84 Results of the ecological status asseatongrthe distant downstrezation based on tatafrom the
summer sampling session

Distantdownstream sectiohutumn | Number of score{ Value
1. Relativabundancef the omnivorous speid 5147 5
2.Relativabundancef the open water specie 3.00 3
3.Relativebundancef the metaphyte spe(dé¥ 4.03 4
4.Number of benthic spefpesce) 1900 4
5.Number ditophilspeciegpiece) 7.00 4
6.Relativebundancef thephytophilspecie$%) 250 4
7.Number aheophilispeciefpiece) 1100 4
8.Relativabundnceof thestagnophikpecie$% 218 5
9.Relativabundancef the specialist spe¢i$ 4614 5
10.Relativabundancef the indigenous spe(i{ 6224 2
Total number of scores 40
Classification good

Tablel2.3.85 Results of the ecological status assessment along the distant downstream section based on the data from tt
sampling session

Based on the findings of the assessment it can be stated that the ecological stdatdswnstrealstaection of
the Danube according to the fish community analysis was good

In summary it can be stated that no grade level changes were caused by the Paks Nuclear Power Plant
discharge downstream when compared to the status upstream.

12.3.4COMPREHENSIVE ASSHEHSSM OF THIDANUBE SECTION BELOW& TO THE BODY ORTER
MARKEIHURWAEP44&0M THE WILDLIFENSEBRVATION ANWFDPERSPECTIVE

12.3.4.1Physical and chemical parameters of the water

12.3.4.1.1 Classification of the assessed Danube sections according YRD on the basis of the 20023

studies
. Dan . )
profile Name of section filvgrbe Testingdate Profile status Location of th@anubeprofile
number km assessed
0 Du n af frdadibvicg) 156( 2013 DistantipstreanDanube study profil
1 Pals (ferry) 1534 2012 good status NeamupstreanDanube study profile
2 Pakshot water canal 1526 2012 Directlownstreanbanubetudy profil
3 Nagysarkan 1525 2012 good status D?recdownstreaeranubetudy proﬁl
4 Usz-d 1524 2012 DirectlownstreanDanubestudy profil
5 GerjefF o k t r 1516 2012 DirectlownstreanDanubetudy profil
6 FaddDombori 1506 2013 DistantownstreanDanubetudy profi
7 S i-South(Gemenc) 1496€ 2013 good status | Distantdownstreananubstudy prof
8 Baja foadbridge 1481 2013 DistantownstreanDanubetudy profi

Tablel2.3.41: Classification of thanubsectios assessed 560.6.481.5iver kiaccording to tNeéFD
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A classification of thanubeedionin accordance with the outcomes of the investigations cazfi@éaodinn
the secontalfof 2013from the ecological perspective, basedpbiydieeehemicgbarameteraccording to the
WFDgood status

12.3.4.1.2 Theoretical impact of the warmed icgpivater from Paks Nuclear PoRlentthe assessed Danube
sections

On the basis of the test results obtained from Core Network study prdfl@Sanel@0€eit can be stated that
water quality changes appear in the case of most elementexpmssively as a function of time than as a
function of the plac&€hanges in tlphysicehemicgbarameterare influenced by various processes in space and
timeincluding the following key factors:

When the sampling points situated upstream and dafnkaReaks Nuclear Power Pdamattaken into account,
water quality conditions showed a favourable tendency in tdonsnostisempling sites and quality parameters
Quiality at the sampling sites sitlawatstreamf thePaks Nuclear Power RlaRta j s z Baj a, Mo h §
usually no difference could be detected in water quality compared to (Bat upstrEefihisdnedns thatth

respect to the elements assessed the Nuclear Plant did not play any significant role in tles eivgkaneid in

the water quality of thi#ganube

Calculations carried out with the help of linear trend analysis demams&atedahbzing term temporal tendency
water quality reflected a tendency of impairment @&fgeardassessednly inerms ofoliformcounts copper

and water temperatuf@ater temperature in AQgune other parameters were characterised by improvement or
stagnant statéimit values clearly reflected the water quality grade leaps which have occurrbitiover time, v
strikingly unanimous for certain components and applies to almost all. geniptiag bteseen, changes over time
during the period assessed was a lot more significaobtiwantragiahange in the parameters tested with respect
tothe direction of the water flow

In connection with the increases in water temperature it can be stated that it weSajsdtfzeny diyben a f,° | d v
clearly demonstrating that the Nuclear Power Plant has no detectable impact on tlipnengbdri®are)be

with respect to samples taken midstteamvarmed up cooling water is in fact Danube water from thétsight bank
guality is also influenced by the chemical composition ofrthanicgeaste water fratadocsaommunity and

the treated municipal waste water of Paks city, discharged into the main stream line about 500 metres upstre:
cold water canal

In accordance with the evaluation with respect to the element groups specified by the HungMian standare
127491993the oxygenation conditiongarametergypical indicators @wganianatter conte(BODR, CODRs and

CODR,) reflected a standard declining Hemakver, specific fluctuations can be seen in the annuaDaecoatfes
reasons can be assumethaschanges in the water rediammely, the organic matter loads transported by the
Danube water becomes concentrated during the dry pkrakilsg sufficient precipitatioBissolved oxygen
content reacts sensitively to the symptoms of life takinthelaete©xygen for aquatic life can be derived from
oxygen rich water inlets, diffusion from the atmospherehoidSymhesiKey processes consuming it include
respiratigndecay and mineralisation of organic mater and ventilationirioctise aif oversaturatiorganic
contamination equals water pollution, the formabplarsaibrjoo much organic matter, too manyorg@nsms

little oxygerbadwater qualityfhe aforementioned values practically never changed aengetttem under
consideration during the period assessed

Namely, reduction of the biologically degradable organic matter content in the river takes place at a slower re
changes in the chemical oxygen dématiter wordSODandBODratis are shifted in a characteristic m@hiser
happened basically due to the joint effect of two distinct psoeesssslt of the waste water treatment plant
programmes biologically degradable organic matter content of twtiiverustyedued, however, as a
consequence of the plant nutrienwbartsremainédtherwise also on a decliningitrelgél production may be
increasedNevertheless, no substantial changes can be expected in the future in terms of the trends of the cha
of the values referred to above

The studies investigating the temporal changes observable in water chemical parameters prepared on the be
Core Network data were analysed and processed in a graphic representation as part of theplitgtiotextensio
thePaks Nuclear Power RbgiI TUKI KhThe findings of the graphic representations were described on the table
betweefrigurel2.3.41 andFigurel2.3.416
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The other groupedémerst which might be exposed to changes due to the impact of warmed up cooling water in
plantnutrients Thetrend show a similarly encouraging pichateis more, in certain cases even a more radical drop
could be state@ne of the reasosstlie supplementary treatment of waste water originating from point source
pollution at the biological waste water treatmelfmitpificeisiognchemical precipitation of phosphanasthe
decrease of the amount of synthetic fewitisbisg fb from agricultural areas by an order of maghiéade
processes in themselves are very complicated in themselves, and very little is known of their relative impo
anyhow, they are influenced iRake Nuclear Power Pdaat by the warmeg cooling water in addition to the
natural purification processes of th@mémpact of the latter can be determined by comparing the water quality
statuses upstream and downstream of the outlet

The quantity amnonia/amronium, nitrite, nitrate ons, organic nitrogen and total nitrogisndetermined by the
elemental nitrogen fixing activity of the bacteria and ,ihu¢ thlgyaecan also be transported to the water in great
guantities from waste waters by nitrification and denlfrifidegiied waste water containing organic matter is
discharged into a watercourse, the leitelearganic nitrogen and later total nitrogen contents in the water will gr
dramaticallilighest values can be observed in periods of cold water

Whendal nitrogelevels are high, this refers to an abundant external source, or vivid nitroge@fixintaptivity
amount of nitrate may result in intensive algal growth and theatsspmtiedunder favourable meteorological
and hydrologicanditions
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Figurel2.3.410 Changes in ttNQ-Nlevels on the DanuBp;H e r ¢ e gectzofCore Network measurenemtsial

averagd 9722003.)

From the perspective environmental physi@ogfythe most important elements building up living organisms
phosphorubecause its raticompared to the other biological elénseatst higher in the body of living organisms
than in the environm@tosphorus, present only in a very low level in surface waters &saneeafhthie key
factors in eutrophicatibe most common forms inautgphosphat@hosphoruand total phosphorusiaters
receive it in a natural way from the soil or rocks as degradation products of organibumaiteervention
through artificfalrtilisatiorAlgal growth in surface waters is determined primarily by the amounteattivesolved r

phosphorus
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Figurel2.3.412 ChangemPO-Plevels in the DanuBe;H e r ¢ e gectio§Core Network measurenmmtsial average
19722003.)

Of theotherindicators,pH andelectricalconductivityindicate the impacts of municipal waste water discharges int
surface waterkvaluationfdhepH values assumes that certain more complex hydrobiological processes suct
photosynthesis or degradation impact are taken intd laedoumier increase, the latter deq@idasevaterbut
temperature dependency of the processes of bimtegrayglalso chamddevels
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Figurel23.413 Changes of tipelin the DanubBp-H e r ¢ e gectzo§Core Network measurenmmisial averad®72
2003.)

Specificelectricaconductivy is a parameters suited to determine changes occurring in the quality of. $nirface wats
such cases however, composition of the dissolved inorganic substances in addition to their quantities is also
factor therefore the specificationeotiiminant anions amadionss also necessaiyheir level is practically not
influences by living organiBmvided this section ofhrubés not exposed to any further pollution no additional
pollution sources are identifiedevels will ptigally not change
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A-chlorophyllfound in green plant cells, produces oxygen and organic matter with the help of the solar radiatio
of the SurYou can conclude from its quantity to the aptouaplainkt@nd photosynthetic capdoitye event no
majorphytoplanktostocks are formetthe extent of intensification of eutrophication does not change along 1
longitudinal profidedwater quality does not change substantiall\Fiedimgs of the tests carried out in the area
indicate that tloairrent trends may only be changed by significant and permanent low water levels and the as
increase in temperature
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Figurel2.3.415 Danubehlorophydl 90 %eonstancy valu@ore Network measoeatsl9792004.)

In summary it can be stated that the warmed up cooling water has no detectable or quantifiaitlegmpact on the
andphosphorusirnover indicators oechlorophydontents

Ctherparameterof physice&ehemicafeatures includeet so called transport components which are not subject tc
chemical changes in the wHbely may get into the surface water from waters of different origin in terms of spac
time They usually appear in the upstream profilebealdagube sectiaasesse@ndminor changes in their
concentration can be observed pending on the water stagéhmynixilugtetal suspendedndtotal dissolved
matterthe amount of which is highttme®f high water levels due to the stirred up sedisikiighdchloride
sulphatesodiumandpotassiumnievels referred to this phenom8odium, potassium and chloride may be originated
from waste water dischanggdrogen carbonate and carbonate concentrations correlate wipli tbeelgdier

more alkaline water whbyptoplanktdniomass in the Danube is higher, carbonate levels are increased, while hydro
carbonate is decreased

Discharge of the warmed up cooling water has no observable influencing effect on the parameters in this group

Organic micrepollutantsinclude crude oil and crude mineral oil deriMatipeEdyaromatic hydrocarl{@wgd and
polychlorinated bipherfidl6€B).According to the analysis of the water samples the wdbamobdtediected
appropriate level ofitgum terms of these parame®dightly increased levels indicate some kind of a random
contaminatiolthough the presence of residues of gas oil contgmapiatihatenecenaphthenanthracene
fenantrereas well asaces of combustion prisdficoroanthenpyrenebenzanthracengenzophenanthrghas

been demonstrated from time to time, they were found only in very low.cemgentagioasiount of them is
typically attributed to heating installations and traffic
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Figurel2.3.416 Crude oil and crude mineraloil derig@ti@esnstancy values on the Dajiidre Network measurements
19792004.)

Results of the Core Network measureamshisted in ti®792004periodndicated that concentrations of earlier
pollution incidents were declining as a consequence of natural degradation on one hand and because the
serious replenishment sources on thePothi@ated the river is nqiosed to any such contamination referred to
above in the future, no major changes should be reckoned with

Summary

Of the parameters tested, warmed up cooling water may cause changdssuilyeth dkggeontents of the
Danube watefhis may onlyappen in case of adverse hydrological and hydrometerorological events when \
temperature at low water stage in summer reaches and perman@i8CeRtethis time local mass algal
production may be formed in a short river section dowistrbatrwaiter canahatresult in a strong diurnal
fluctuation of thdessolved oxygeantent of the watacluding a substantial decline during thEhaigitbbability of
occurrence of such a scenario is however considesaiitg ldissolvedygen contents measured in the Danube
indicate low saturation levels B&benly in very rate occasiblissubstantial changes are caused by the warmed
up cooling water of Btads Nuclear Power Riarthe other water quality parameters

12.3.4.2Phytoplankto
12.3.4.2.1 Ecological status evaluation of the phytoplankton on the assessed Danube sections

In the course of tpaytoplanktoassessment studies you can obtain information not only takonbrtfie
compositioaf the phytoplankton but their quantities. &s wesLilt, you will get a lot more detailed picture on the
impacts of a certain Idagting ecological status assessment batstioptanktdhe index numbers used make an
effort to quantify mainly the impact of plant (inttlentsase of riveigt of impoundmemherefore the question
emerges to which extent this group of organisms is fit for indicating the true impacts oppeaetbsmibenthic
diatom speciethe room to move is a lot wider in the pagtopfanktaince the is an opportunity to analyse
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guantitative data and also a muchaxideomispectrum is available for the researcher when the composition of tl
sample is definddhe temperature dependence of the index number based onitlees loinenaktyytoplankton

derived indexéscan not be questioned at stable light and nutrient .cOheitsamse applies to the taxonomic
composition, because differences in tolerance and preference can be observed not only between species but
of divisios as welBased on all these considerations it is thought that in the event the increase of the temperatu
significant impact ginytoplanktpit can be detected when the index numbers used in these assessment studies
taken into consideration

As a result of tpaytoplankt@amplingessions conducted in the years 2012 and 2013, respectively, considerab
differences could be identified in tgghydagflanktdmomass between the two yEmygrel2.3.417). In year2012

biomass levels in samples taken both in the same seasons and the yearly average fijutiee saenieidinee
substantially more intensive changes could be recorded tharyéae gigkarences when various seasons in the
same year weconsidergFigurel2.3.419andFigurel2.3.420. This confirms the statement that test results from
samples taken in two different years reinforce each other, and projected on a longey foreviteriadaguate
results.
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Figurel2.3.417 Changes pphytoplanktdriomas$ O dn/thie )ndividual sample profiles as an average derived from the samplin
sessions in sumni@ugugtandautumnSeptembedctober

Chlorophyl contents show a similar tendency to hhatnaggFigurel2.3.418. The results illustrated on the
column diagrams indicate also that the discharge of hotthateotfveater canal ofRhks Nuclear Power Plant

does not cause any detectable differences in payteplainktdriomass arhlorophydl contents between the
upstream and downstream pré&iifeings of the sampling units taken in the sam® yeddkderryupstream
(PLDFP1)as well athe near downstreafRLDFP2; PLDFP3; PLDRPd)middistantdownstrearPLDFP5)

sectios @Gpstream and downstream praféepresenteal right bankeft bankmidstreanbreakdown in details
(Figurel2.3.419 Figurel 2.3.420 Figurel2.3.481; Figurel2.3.482). It is clearly seen fromcblemn diagrams that
bothchlorophydl, andbiomassevels reflect a similar tenddimeyquantity of phytoplankton in the vegetation period
(March June AugustSeptembesampling sessigns considerably higher than in thadateanNovembegr

seaon On the basis of the findings in the vegetation period the typical cross profile arrangement of rivers is
marked ouln all test profiles, higher levels are detectadamtberrent lifer bottbiomassndchlorophydl.

This also meatisat the flow of thvatercoursean better be characterised by the samples taken midstream, while i
the riparian areas major changes may eventually be observed due to natural reasons because of the great d
the hydromorphological conditioasHmvever, even in the event of these column diagrams, no anomaly to b
associated with the discharge from the Paks Nuclear Power Béanonoaindied in any of the seasons

File nam&AKSII_KHT_12_DunaVKI_EN 130278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

40

~ 35

30

( g/ |

25

———r

20

klorofilka

15

*
*
E
*
10 .
E
>
E
E

o
A A A A A A A AR A AR A A A A

T L B R T T}

B
< 4

o T T T T T T T T 1
P50DFPPLDFP1PLDFP2PLDFP3PLDFP4PLDFP350DFPR50DFPB50DFP4

8§t | ag isaverade prdile y

Figurel2.3.418 Changes in chloropayll ( Og/ 1) contents in the individual sar
sessions in summer (August) and autumn (September/October)

30,0

— 25,0

( Bg/ |

@1 (jobb)
O3 (ko
02 (bal)

klorofilka

PLDFP1 PLDFP2 PLDFP3 PLDFP4 PLDFP5
Mintaszel v®ny

k © zi @edium

jobb1 right

bali left

mi nt a si zaenple/pRdfile/

Figurel2.3.419 Chlorophyi contents of the phytoplankt@ngn/the2p12MarchJune AugustSeptembesampling average
between theakderry- Gerjer- o lkpitoffed (right) 2 (midstream) 3 (left)

File nam&AKSII_KHT_12_DunaVKI_EN 131278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

30,0
— 250
o
© 20,0
© .
= 15,0 E 1 (jobb)
5 B3 (ke
X

10,0 02 (bal)

5,0

PLDFP1  PLDFP2  PLDFP3  PLDFP4  PLDFP5
Mi ntaszel v®ny

jobbi right
k © zi ®edium
bal- left
Figurel2.3.20 Chlorophyl cont ents of t he PNovgnibergamplebetiveemtke(Edyderied i n t
FoktR profil es. 1 (right) 2 (midstrean
8000 = =
— 7000 =
- = =
o —— =
0 6000 - = = | [ 1
=
5000 B B B B B B -
: — = =
(7]
» 4000 B B B B B B B B B -
©
= 3000 B B B B B B B B B -
o
£ 2000 B B B B B B B B — B -
1000 B B B B B B B B B B -
— — = —_— ——
0,=_E_r=,_r=r=r_‘ ‘E‘_‘=‘ ‘_‘!‘E‘ ‘_‘EE
N N 0y N oD ND N %
SLE S LS EE S L EE
Q\’Q Q& Q\’Q Q@ Q& Q@ Q& Q@ Q& Q\’Q Q@ Q\S) Q@ Q& Q@
O SUM piko B SUM nano OSUM Flagellatae @SUM ChroococcaB®SUM Oscillatoriald3SUM Nostocales
0OSUM Euglenophy@SUM Cryptophyta® SUM Dinophyta 8SUM Chrysophyc€a8UM Xanthophyc@8UM Centrales
OSUM Pennales ®SUM Volvocales BSUM Chlorococca®@SUM Ulothricales @ SUM Desmidiales

Figurel2.3.421 Phytoplanktdriomas$ O @s an jverage of the Mahahe AugustSeptember 2012 sampling seasons
between theakdery- Gerjer- o lpitoffes

File nam&AKSII_KHT_12_DunaVKI_EN 132278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

8000

7000

(O6g/ 1)

6000

5000

4000

bi omassza

3000

2000

1000

R — e ——  — I — T — N — R NN N ——
N G N o) N > N o) N i3}
N Qéz‘” QQQ“()’ & & & > Q& QQQ@’ L Q<<<z°° &

KL K LK K & &
PXRNRN PSRN EXRNRN PR ENRNRN

Q\/

OSUM piko BSUM nano OSUM Flagellatae OSUM Chroococcal@SUM Oscillatoriale@ SUM Nostocales
B SUM Euglenophyt@ SUM Cryptophyta @SUM Dinophyta OSUM Chrysophycdd&UM Xanthophyced&UM Centrales
OSUM Pennales BSUM Volvocales BSUM ChlorococcaBSUM Ulothricales @ SUM Desmidiales

biomasszabiomass
Figurel2.3.22Phyt opl ankton biomass (Og/ 1) in theGejarvoektbR rp r200fi

Biomass data obtained afithesampling dates from the sampling up#isezErandnear downstreamassions in

2012 were matched with the quantitative dissimilarity (distanceBfapCliotisBypr the purposes of the cluster
analysis grouping was made based dustlreageragesn periods characterised by low biomass levels no distinct
group could be recognised on the basis of the composjtioytapfidh&toBy then end of Augpisytoplankton
biomass is high this season, two distinct and one transist cdusbe observed ordéredrogram. (3mples

from midstreafRLDFP13; 23; 33; 43;\WBire averagytoplanktdriomassevels are the highest and the relative
abundance in terms of biomass of diatom species inChetialdé the highegR) Samples from thight bank
(PLDFP11; 21; 31; 41; Where average phytoplankton biomass levels are the lowest and the relative abunda
terms of biomass of diatom species in the order Centrales is alg@)Bardglestrom tledtbankconstituting a
transient group between théRWDOFP12; 22; 32; 42;\bi2), a medium lebEimassalueThis arrangement can be
associated with the hydromorphological specialities of the cross profiles along the sdtthiosldsse gsated
however, that earlier surveys founchtmweaitephytoplanktdsiiomassevels than that of e@nubevatedet into

the cooling system of the ,pMdrith is thought to be the consequence of the heat shock encountered during th
across the coolisgstemThis may have a slight influence on the biomass levahtimatiksamplesbut this
assumption could not be confirmed in the pres@eesigdyel2.3.421).
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Figurel2.3.23 Dendrogramm prepared from the cluster analyAisgosR@ 2ohytoplanktdnomas$igures based on
sampling unitsRakderryupstrearmear downstreamdGerjer- o knidfreardistantiownstream section

Additionally, the ordination analysis of the correlation between the environmental variables measured during
and thghytoplanktawith the help of canonical correspondence @@#kis @ch sampling unit in26622013

summer and auturfthe sampling units on the ordination graph reflect the annual clustering described earlier o
the summer figures are taken into addwuoutcome of the ordination process and of the \ectairiedgt not

show any correlation in the summer or autumn samples with the hot water discharge

Based on the analyses carried out it can be stated as a whole that the dBakarjecétnd®ower Fiatot
theDanubelid not have any detectiaipbact on the quantitative or qualitative aspeptsyasplenkton

12.3.4.2.2 Classification of the assessed Danube sections according to the WFD on the basis e2ath8 2012
phytoplankton studies

PhytoplanktorEcologicaktatusper section | EQR | Ecological statl
Upstream section 0.766 good
Neardownstream section 0.724 good
Mid distamtownstream section 0.753 good
Distantlownstream section 0.784 good

Tablel2.3.4: Ecological statakthe Danube sectiassessed on the basis opliygoplankton

The eological stato$ the Danube section assessed basegpbyitdpankt@nd with a view to the findings of the
assessments carried oR0kPand2013wvas harmonious, in the classification gyadéaafcording to the WFD
Discharge from thaks Nuclear Power Rlaet not cause any changes in the classification value, either
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12.3.4.3Phytobenthos
12.3.4.3.1Ecological status evaluation of the phytobenthos on the assessed Danube sections

During the ecological statsesasnent carried out on the basis of Betinrcspeciesso calletPS index (Coste in
Cemagref 198&ns calculated once the composition of the diatom flora. Whisikewmas basically developed

for detecting organic and inorganic expokaiedexnay take values ranging @tw20.The issue may be raised
during the assessment efforts whether an index developed for detecting contamination by organic and inorg
would be fit for indicating the ecological effects of liab laagisnents can be cited for the applidRBiraséd
metricsOne isthat a higher temperature favours decomposition pndtebssestailbe growth of saprobity rates
Therefore in an indirect manner the increase of temperature mayrbiheefdoedf the indde second is that
taxons tolerant to organic and inorganic pollutants usually have a wide tolerance range, and hence show hi
tolerance to other ecological background variables. As a consequence, theimedativthalmamdples will grow
which will be associated with a declinmdegedue

Benthic diatom communities are sensitive to changes in the physical parameterffloitinatdngioliwhima)e

Due to these disturbing effects the cammdghie diatom community varies which is reflected in sometimes signific
deviations in the calculated indexesder to reduce uncertainties arising from this circumstance, it is necessal
collect multiple samples in the vegetation peritakerahtaverage of the calculated indexMaduiigure below
illustrates well what was explained above when showing fluctuations in the index value along the river sections

14,00

12,00

8,00 +—fuind e ] ) N e b B G —

IPS index

6,00 — i) i e ) N i b . Y

4007 b e W i b b e )

2,00 i e e ) N e b B b —

0,00 T T T T T T T T )
P50DFB1 PLDFB1 PLDFB2 PLDFB3 PLDFB4 PLDFB5 P50DFB2 P50DFB3 P50DFB4

Sorozatoktrends

Figurel2.3.24 Trends iphytobenthdBS indexalues in the assesBsthub@rofile as an avergge of summer and autumn as
well asightandleftbanksamples, respectively

Based on the analysis of the diatom data it can be stated that noffdetecialeeists between the years on the
basis of the IPS index, as opposed to the experiences gaipbgtaiatkéiargedifferencesan be observed

in the samples from each profilagintandleftbanksamples, respectively, within anyean&he loweshdex

value was calculated for the discharg@pDiRB2) he bar chafigurel2.3.45 shows that indexes inritylat
banksamplearetypically lowen other words they reflect a xiates than those from theSkefte this is true for
theupstreansamplegrofilesas wellthis condition may be correlated with the hydromorphological nature of the ri
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and/omther exposurésmost probably of organic drigidependent from #&ks Nuclear Power PI8imce
however the lowasilexvalues were calculated for the section downstream of the discharge, the impact of the |
Nuclear Power Plant can not be excluded to the status of the phytobentheendiatttwe décuided

14,00

12,00 —

10,00 l_

IPS index

PS0DFB1 PLDFB1 PLDFB2 PLDFB3 PLDFB4 PLDFB5 PS0DFB2 P50DFB3 P50DFB4
@1 (jobb)O2 (bal)

bali left
jobb1 right
Figurel2.3.45 IPS index values calculated from the diatom flora as seasonal averages in the right and left bank samples
assesse®anuberofile

In order to decide inifsaeadditional statistical analysis was carriédroparison of the relative abundance levels
specified from tB@12phytobenthaamples like it was explained fopthdoplankténwvas completed with the help

of cluster analygisgurel2.3.426). Data were matched with the quantitative dissimilarity (distance) function by E
Curtiswhile for the purposes of the cluster analysis grouping was made based on the .dhistingssefates
autumn samples did notshny ecologically sensible clusters

Based on the data from the summer sampling session samplgssfreamdhdnear downstreasactiorright
bankindicated a kind of clustefihig confirms the outcome dP®éndeanalysis shown on thedbart, but still

does not prove the impact of the spent water discharged from the hot waRaksaNalctdah®ower Ribadrly,
sincethe same cluster alsuntainghe set of data from tightbankon the upstream sectibhus when a
conserative approach is taken, the impact of the water discharged from the hot water canal of the Paks Nucl
Plant on the benthic diatom populations can not be fully excluded on the basis of the clustewenealysigatata

this assumed impamild not be detected any more belovs tasandplingrofile
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Figurel2.3.426 Dendrogran prepared from the cluster analysis of the relative gitwtdbeo¢hdBxons in August 2012
based on the splimg units at tRakgerryupstrearmear downstreandGerjed- o kmidftreamistantownstream section

Additionally, the canonical correspondence analysis (CCA) was also carried out for the phytobas#dtbercommuni
thesummer and autusampling sessioihe outcome of the ordination processrendasfable selection did not
show anyletectable clusteringcorrelation with the hot water disdhangehe Paks Nuclear Power Plant in the
summer or autumn samples

Taking into account the diatom findings in summer it can be stated dhdlwrdinatfoofthat tiear downstream
sampling units affected by hot (#atBiFB21; PLDFB31; PLDFRi®E}itute a relatively independent whocip

concurs with the findings of the cluster avelydimsed o@CAordination, the same clustardiesthe near
downstreasampling unit PLDFB32 as well, which is not affected by hot wate®@distohdrgsis of the statistics
samples taken in two difference years are separated in distimbediustensd second axis of the ordinatéon figu
together covBB6%of the total variance in species inventory and environmentalvsiiabtzges a medium level

of correlation between ghgtobenthosommunity an the environmental variableswieisteccan be effectively
evaluated andaysed from the practical point of view, showing cause and effect (@tatioadbasss of the
variable selection, total phosphorus (TP), as well as -ehtordphydChia) of the assessed physi@mical

factors of the water (water temperatd, dissolved oxygen, alkalinity, chemical oxygen demand, biological ox
demand, ammonium, nitrate, organic nitrogen, total nitpbgsphat total phosphorus, chleeg@®H) can be
regarded as true and significant environmentahfdotodiatom community of the profiles under consideration at tt
probability level of 93#ditionally, the value of temperature diffeqghclen as a strainglbeit not significant at

the 95% probability I&évehvironmental impact on the dmanstream section for the sampling units affected
variable is the difference between the average of tdrapestéurievels on the upstream and unaffected sampling
units and theater temperatuiethe sampling unit concerned on thedgapvestigation

Based on the statistical analys@ésphet of the spent water discharged from the hot water canal of the Paks Nucl
Power Plant on the diatom communities can not be excluded or proved, alternativelylHeeympaaioubt
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assumed ke conservative approach is felt only in the (late) sumnmethgerigist bank profile affectadtby
watedischarge, up to the level ofshe Nadg y s a rinkadengthyflapproximatédy.
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Figurel2.3.27 Ordination of the relative abundance figurghytothenthas the Danube sections assessed derived by
canonical cespondence analy&i€A).

12.3.4.3.2 Classification of the assessed Danube sections according to the WFD on the basis e20h8 2012
phytobenthos studies

Phytobentho&cologicabktatusper section| EQR | Ecological status
Upstream section 0451 moderate
Neamdownseam section 0.434] moderate
Mid distamtownstream section 0.509 moderate
Distantiownstream section 0425 moderate

Tablel2.3.43: Ecological statabthe assessed Danube section on the plagiskithos
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The ecological status of the Danube section assessed based on the phytobenthos and with a view to the findi
assessments carried out in 2012 and 2013 was harmonious, in the classificatiderateadeartling to the

WFD.

Dischargedm the Paks Nuclear Power Plant does not cause any grade level changes in the classification value

12.3.4.4Macrophyte

12.3.4.4.1 Evaluation of the macrophyte communities on the assessed Danube sections according to the wildlif
conservation perspective

Abundancealues of the sampling umése represented in the column diagram based on the macrophyte sampli
sessions conducte@i2and2013Figurel2.3.4229.
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Figurel2.3.428 Average abundance (DAFOR) values of the macrophyte communities in the sampliDguseioglomiog the
the summendautumiseasons

Rightandleft bankre shown separatfdiackupstream sectjavhitenear downstreamctionlight greymidstream
distandownstream sectidark greylistantownstream sectjon

Based on the column diagram it can be stated that the coolingRedizNofcta@ower Plahias no effect on
the quantity of macrophyte communities alagutiesectiortoncerned.

Compared to upstream and unaffestedtreasampling units the average abundance levels of macrophytes vary
an irregular pattefline highest abdance levels were found ingseeansectiorand in thelistantdownstream
sectionWith a few exception, left bank average abundantenfigafeected by the heat plureflected a lower

level This might be attributed to the different egarahcharacteristics and disturbance level on the respective ban!
of the river

Similarities and dissimilarities of the macrophyte species inventory on the sampling sites was analysed by ar
procedure derived froBrayCurtigunctiorfprircipal coordinate analyBSoApnd a hierarchic classification method
(cluster analyyi®rdination created with the help of the principal coordinatiecavedyaisomewhat different result
than the abundance qgeigurel2.3.4229.

Three sets of dots can be differentiated on the basis of similarities in speciée ithveetsgts can be
distinguished on the basis of their relative distanchdtavatidmischarge paint

(1)dots on the right edge of theefgame from the samples tak2dilzat Paksin other words the profile
closesto thehot watenlet
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(2)dots on the lower quarter of the figure are the sampling points of the profiles situated the furthest away
hot water discharge paintther word@)12samples from ther§en, 2018amples from therBborifrom
the downstregsni-channehndfrom the Bajaofiles

(3)In theuppeieftcorner of the figure sampling pointgrofiesipstream from the hot water discharge point
andtherightside sampling site of the Dombori profile

However, correlation between the units froeartltmwnstreasectionaffected and not affectechdty water
respectively, reinforces the differences in terms of habitats
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3 . Banplig sites

Figurel2.3.429 Principal coordinate analysis Biatimgbasampling units based on consolidated sumchigiuann sampling
sessions ik012and201Xor macrophytes

o
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Figurel2.3.430 Clusters of the macrophyte standatrtibesampling sites derived by\taedmethod based on consolidated
summer and autugampling sessions in 2012 and 2013

The results of the cluster analysis confirm and make more illustrative the findings of the principal Therdinate al
upstrearmear downstreamddistantdownstream sectomere differentiated from the Daadtien assessédhe
midstreardistandownstream sectivas grouped in the same cluster branch as the sampling poidistémaim the
downstream secti®@hehot wateadischarge point is situated withiedne ownstreamction

Since the samplingots were clustered according to the sections and since the left bank sampling sites which
were not affected by the heat plume did not separate, either, the conclusion can be drawn from the clust
analysis that hot water has no influence on the maceopbptilations and they are a lot more determined by
the channel bottom morphology and other environmental factors section by section environmental factors.

Alkalinitychlorophydl contentsconcentrations of various nitrogen(gmnm®niuntotal nitraay), and phosphorus

forms (ortephosphatetotaliphosphorjyisand TPH as well aswvater temperature were found by the canonical
correspondence analysis (CCA) and the associated variable selection fodedishatagithhemental fastof

the paranters tested heseenvironmental factbave the largest influence on the similarities and dissimilarities of t
macrophyte populations alongahabeampling sect&®ihe first and second axis of the ordination figure together
cover 53.6% of thakaariance in species inventory and environmental variables. This value is below average,
words the correlation between the sampling site featured on the CCA figure and the environmenté@nariables al
notsignificanh any of the ca$eehe pstreanandnear downstreaampling sect®nan be clearly distinguished on

the ordination graph of the CCA andigsistantanddistandownstreaipointsalso separate from the above and
constitutelot sets overlapping each ,dtr ismacrophyte populations of thasgling sectmave a similar
species compositibidings of ti&CAanalysisoncur with the data from the literature investigating and characterisi
the environmental needs of various plant g#8jieBased onhem the spread of macrophyte species in the
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watercourses is mostly determined by the plant(farment$ nitrogen and phosphanadhe flow rate of the
waterEven in this context the findings aridhesishow no correlation with the spemtdisatharge from feks

Nuclear Power Plant

12.3.4.4.2 Classification of the assessed Danube sections according to the WFD on the basis e20h8 2012

macrophyte studies

Macrophyté&cologicaktatusper section

EQR

Ecological statug

Upstream section 050 modeate

Neardownstream section 040 moderate
Mid distamtownstream section 044 moderate
Distantiownstream section 044 moderate

Tablel2.3.44: Ecological status of the assessed Danube sectiorsisnothihémacrophytsommunity

The ecological status of the Danube section assessed based on the macrophyte community and with a vie
findings of the assessments carried out in 2012 and 2013 was harmonious, in the classificdéimaiegrade of

according to the WFD.

Discharge from the Paks Nuclear Power Plant does not cause any changes in the classification value, either.

12.3.4.5Macrozoobenthos

12.3.4.5.1Evaluation of the macrozoobenthos on the assessed Danube sections according to the wildlife

conservation pepective

Quantitative analysd the macroscopic invertekmatples taken in eiDhhuberofile in 2012013 were carried

out on the basis of summerand autumndataalike Analysing thenacrozoobenthognsitiegnumbers of
individua)of the saples taken during the sunmsaepling seas@kruskalVallis Htest)statisticallgignificant

differences were obseifttd 886; p ©.0001)Examining the average numbers of taxons no detectable difference
was seerfH = 2@8.; p = .@542),just liken the case of tf@hannordiversity values which did not deviate

significantly, eitlier= 2B88; p =.0671)KFigurel2.3.431).
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Figurel2.3.431: Average number of individuals, taxons and diresityzobbenthosthe20122013period in th@immer
samples

w W

Numbers of individuals in theatpupstream profile (P50DMZB 11) macrozoobenthos samples was somewhat |
compared to the density of samples taken at the near downstseaght detiorithat is, where the sampling units
directly exposed to hot water impact were found: 1AL PMZBIZB 21 and PLDMZB\A3BEnN individual sampling
unitswere compared in palierence between the average numbers of individuals beghaadl¢fitbankould

be detected in a statistically significant.mharererage number of thdils was lower in the samples taken from
thenear downstreamctioron theight bankf the Danube compared to that tafit thenkvhich might be attributed

to the direct impact of itbe wateflower number of indivijuaiddifferent channeltbot materighnd lence a
difference in the number of microhabitats

Average density values in the near downstream section samples differed significantly from average numbers o
detected on theidstreardistanainddistantlownstream secpand on the latter higher density values were seen on
theright banknost probably determined by the water level and the number of habitats availalie tousabgsling

of taxons identified ingdimpleshowed a very diverse pidiwen thouglorstatistically significant differences could
be experienced, some deviation is visible still between taxon numbersaohplidiyido#¥ou can see that the
average number of taxons in the section indirect cdmbastatifPrLDMZB 119 hgher than that of the control
sectiopsince a number of invasive species (taxons) are able to adapt to the extreme environmental conditions
an impact of the hot watach could not be found ingeeearandmidstrearmnddistantdownstreaomits

Diversity indexes are basically values based on the relationship between the number of individuals and the r
taxonsthat is where density is high but onlytaxéesvcan be foundominangediversity is usually lower
According to tlstudies théotcauses an increase in ldoadrsity in the dir@etDMZB 1Bndindirect near
downstreamrofilesbut it should be emphasised that this was caused with a great degree of probability by the
number of invasiaxonsvhich is nokedirable in any waystatistically significant difference could be experienced
when samples taken duringatiiemrsamplingvere tested fomnacrozoobenthdsnsitynumber of individQials
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(KruskaWallis Htest) (H = 48.58; p < 0.0@igghificant tkfences could be detected with respect to the average
numbers of taxafd = 27.93.; p = 0.022t like in the case of the Shannon diversity values which differed from ea
other significantly = 25.39; p = 0.045y\(rel2.3.432).
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Figurel2.3.432 Average number of individoaleber ohkonsanddiversitgf macrozoobenthos ire@E22013period based
on theaautumrsamples

When individual sampling units were compared in pairs difference between the average numbers of individuz
near downstream (PLDMZB31) and midstreamndistetant downstream (P50DMZB22, 31, 42)ceedddes
detected in a statistically significant nfdmenlenels aimber of individuatisthe near downstream sdefidmank

that is in the sampling units not directly exposed to thehehpaetaibivas higher, then this ratio was reversed on
the distant downstreamactiorand macroscopic invertebrate density was higheright th@nkThis may be in
correlation with the vanishing impacthot thatefwhich has a local impact doaptto former research along an
approximate® kmlongsectioron theright barjkwhich might possibly be attributed to the differences in the chann
bottom material and the different number of the habitats available

The number of taxaletectedn he sampleshowed a strongly varied pidtutbe statistical sense only between
PLDMzBlandPLDMZB3®asthere any difference when the sampling unitsmpenedth a pairwise manrier

can be seen that the average number of taxons directlp bapeats{PLDMZB 1Was the highest during the
autumrsamplingeasonsmost probably for similar reasons that was experiencesnimgbamplessince a
number of invasive species (taxons) are able to adapt to the extreme environnueetdbdasldionmmpact of the
hot water which could not be found in the upstream and midstream and distant downstream units.

Diversity indexes are basically values based on the relationship between the number of individuals and the
taxons, that where density is high but only a few taxons can be found (dominance), diversity is usually lower. /
to the studies the hot causes an increase in local diversity in the direct (PLDMZB 11) and indirect near d
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profiles, but it should behesiged that this was caused with a great degree of probability by the high number of ir
taxons which is not desirable in aniflveatendency was apparent that the density levels on the near downstre
section left bank, that is in the sampkngptidirectly exposed to the impact of the hot water was higher, then this |
was reversed on the distant downstream section and macroscopic invertebrate density was higher on the right

Similarities and dissimilarities of the quantitatdége(sampling sitesit3 wereanalysed bstuster analysigrived

from a Bra@urtis function order to decide to which extent individual sections can be differentiated in terr
macrozoobenthatienquantitativéiumber of individjalataare takn into accour@inary) analysi®f quantitative

data was carried out on the basis of the cluster derived with thRBdgdpsbhniraotsimilarity functi@nd only

the presence or absence of the taxons was considered at the samplingeditesteadceantitativdata

Multiple variable analyses were carried oujufantitetivéatafrom the 202013 summand autumn seasons
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Figurel2.3.433 The cluste odmpling sitdmsed on énumber of individuatsl derived from BrayCurtisimilarity function
in the20122013ummesamples

Based on the cluster it can be seen that the grafiZ Bld Hirectly adjacent to hio¢ water dischaygeands out

clearly from the othaesfileson the basis of the langenbes of individual®ikerogammarus villosus, Sinanodonta
woodiana, Viviparus acej@uwnumbes of taxondt is apparent furthermore that the six branches of the cluster o
the left side of tHmgranindicate theear downstreasactionwhile the units of the contrel upstreaincan be

found in the middle and ofrldstreardistantinddistansectios on the right hand sitlevas important that one
point on thepstream sectiPb0DMZB14howed a gaedegree of similarity taliiant downstreaectios when
guantitative data were taken into addwafiact that thentrol sectiomas put into thgsiarteon the cluster on the

basis of the sample compositioquamditativieatures indicatést the impact of tiw wateis not felt on those
sections and thbemmunitstructure experienced upstream isBesiele all these factors, however, the tendencies in
the community might be exposed to a great extent to the microhabdefineddidhe channel bottom material
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Figurel2.3.434 The cluste of sampling sites based on the number of individuals and derive@ fimis shmeilBraty function
in the 2022013 autumn samples

During thautumsamplingession the level of water was lower than in the summer and therefore the number of h
subject to sampling differed from the sasarigmwhich is seen on the shaping of the. dlbstsite in the direct
neighbourhood thehot water dischar@.DMZB)1stands out from the other sites and the ugsiteam
P50DMZBMas put to a separatancheagainthenear downstreaampling sitegparate less spectacylanly

the two lagPDMZB2andPLDMZB4h)idstreardistansection uniendthe twaear downstreamits before them
(PLDMZzB2and PLDMZB32)n the right hand side of the cluster separate clearly from the othEnesections
differences betweenrigbtandleft bankvas seen earlier on in samplimggdow water stages and it was confirmed
again, demonstrated by the cliikisrcould probably be caused by the two different kinds of channel bottom sur
available for colonisation foundtimateanks

Only the presence or absence of the waswensidered in the samples when the composition of the macrosco
invertebrasommunity was tested, quantitative data were not considered in this analysis
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Figurel2.3.435 Cluster diagram of the samplies based on the presence or absence of macroscopic invertebrate organisn
derived using the Rogesimoto similariy function for autumn samples

In the analysis of the similarities in the summer taxon compositiaorafoti®mntheaemmunityhe near
downstrearanits (left hand side branghdle controupstreamas well ashe midstreandistantand distant
downstrearsectioa can be clearly distinguisBagded omaxoncomposition the twoniborprofile (P50DMZB21
and22),reflected a gredegree of similarity andSth&outh(P50DMZB3&gctionvas put to an entirely different
branch, in other words the taxamtoryas different from the otluers to the presencesetodes punctataisd
Hydropsyche .g@addis fliaxonsvhich we identified only here
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Figurel2.3.436 Cluster diagram of the sampling sites based on the presence anabsmstumpaf invertebaat@anisms
derived using tRegerd animoteimilariy functiom dtummsamples

In theautummsampleshe units of tieear downstreaectiorfleft side branchese clearlglistinguishezh the basis

of the macroscopic invertelo@emunity, but units ofciatrol sectisamplinglso showedghtandleftbark
differencesvhich difference can be demonstrated in thentdseeazidistananddistant downstreaites as well

due to the low water stage referred to eafler great degree of similarities betwegstiearP50DMZB ldnd
themidstreardistantiownstreaifLDMZB4ppints also confirms the claim that the irhpagtaitémost probably

does not prevail on thattionandthe composition of tacrozoobenthaemmunities return to the structure
encountered upstredaditionally, bdsiall these factors, however, the tendencies in the community might be expc
to a great extent to the microhabitat conditions defined by the channel bottom material, in particular in the pe
water stages.

Ordination analysis of the relapoostveen tlemvironmental variatsladthemacroscopic invertebcammmunity
was carried out for bottsthemeandtheautumrsamples taken20122013In the ordinatianalysishesampling
unitsdefined by the biotic datdthe effectivenvionmental variablsre plotted on the ordinaiephof the

canonicaorrespondence anal{SiSA).

Taking into account mhacroscopic invertebddtafrom the summer it can be stated that based on the ordinatio
process the sampling wnittheear downstreasaction affected by the hot water are situated relatively far away frc
each otheMNo change attributable to the dischargePRafksh&luclear Power Ptamt be experienced the
environmental varialietedwater temperatupH dissolved oxygealkalinitychemical oxygen demdnological

oxygen demandmmoniuymitrate organic nitrogetotal nitrogermrtephosphatdotal phosphorushlorophyd,

TPH)the impact of the water temperature data sigsificaniThe firsand second axis of the ordination figure
together cover 51.1% of the total variance in species inventory and environmental variables. This indicates a ir
of correlation between sampling sites indicated on the CCA graph and the envilesitestedl| varia

Theanalysisf the autumn data provides a picture to comprehend fintire fiadibnd second axis of the ordination
figure together cover 66.3% of the total variance in species inventory and environimesiah vierdakdethe
separation of timear downstreamctiorstronglyOf theenvironmental varialtesvater temperatgeadient can be
considered a treavironmental factBeside and in conjunction with the hydromorphological features of the wi
chemistry parameté¢ine composition and structure of the macroscopic incertebratgpn the upstream,
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midstreardistant, and distant downstream sections is influenced most during the autumn period by the nutrient
of the water, thEH andthe concentrationsdigsolved oxygefhe stronger impact astumnsamplesan be
explained by the fact that in the period with lower water coverage more homogeneous habitats could be samp
words thmodifying effect of the microhabitats could be felt less
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Based on thenalysist can be stated as a summarthiéhdischarge from Baks Nuclear Power Péxerts an

impact on thmacrozoobenthogganisms of the affected side on the near downstream section due to.the heat lo:
According to tlemalysighis fact is indicated basically by the increaseumbée of taxoasdthe diversity

meaning clearly a disturharoe impact can be detected in an approZratielyg section corresponding to a
valueo25 AC ot .

From the ecological perspective, the dangers associated with the ldidcivegen@dn that for the newly
introduced invasive spéeckmsed on theamplingesults in particulreissena polymorpha, Sinanodonta woodiana,
Corbicula fluminea, Corbicula fluminalis, Dikerogammarus villosus, Orconduteddinmsiresam sectibthe

inlet functions as an invasion hub as a result of the hot walkariggsaict the habitat conditions encourage further
expansion of these species odotliastreasectionThe ecological structure ohaferatommunitis changed

this waywhich finally enhances vulnerability of the habitat from the biological point of view

12.3.4.5.2 Classification of the assessed Danube sections according to the WFD on the basis e20h8 2012
macrozoobenthos studies

Macrozoobenthascological statuper section| EQR| Ecological statug
Upstream section 053 moderate
Neardownstream section 050 moderate
Mid distamtownstream section 048 moderate
Distantiownstream section 045 moderate

Tablel2.3.4: Ecolog@ status of the assessed Danube section on the bawsmaizinebenthos

The ecological status of the Danube section assessed based on the macrozoobenthos community and with a \
findings of the assessments carried out in 2012 and 20d®mi@asshan the classification gradedefrate
according to the WFD.

Discharge from the Paks Nuclear Power Plant does not cause any grade level changes in the classification vall
12.3.4.6Fishes

12.3.4.6.1Evaluation of the fish communities on the assessed Daeaghions according to the wildlife
conservation perspective

Findings of the analysis carried out on the bases of finer resolution sampling sessions made earlier on
unanimously that the cooling wateRakih&luclear Power Riansed an increagf the number of individuals in

the fish community locally along an approdkratelyg affecteDanubeectionin downstreardirection the
abundance values returned again to the levels typicaistoeahsection and the areas not affectia: byt

water Statistical analysis of the sampling units from pebbled surface bottom providing homogeneous enviro
conditions showsidnificartifferences in the abundance leveldisi ttemmunitythe Zm long section affected

by hot watéHalasK o v § €14], SCIAR2[BZ]).In addition to this fact the findings200@study indicated also

that at th&erjerprofile anothémlbeit less dominamrowth in abundance could be experienced. Abundance levels
derived from the adutiffspring data of th@122013summerndautumrsamplingvere presented on column
diagrams beldfrigurel2.3.439Figurel2.3.440).
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Figurel2.3.439 CPUHRralues of fish communities on the Danube sampling sectionsuduriegamgpling

The figures of the catch per unit efforts on the 2000 metres EngtheépamplingessiofCPUESubstantiated

the findings of former rese&alowing tHeomogeneoudtyw values of thestreansectioras well asf the near
downstream section not affected lptivatera quantum leap is seen inninaber ohdividualen the near
downstream section in sampling units taken from the, nighitibatdes not show any difference compared to
upstream levels any more after the profile of the third unit, i.e. in a distance a2 Gppnosdreatéiym tinet
waterdischargeUnits of thenidstreardistantdownstream sectibiike in earliesamplingffortsi grow agajn
abundance figures here exceed those encountetgutiredéimeamplgrofilesSampling units on the left hand side,
which is not affedtby the heat plume reflected lower levels, but they still epctedritiata The highest
abundance levels are seen in the resuldisthtfttownstream sectidhey exceed even the levels measured at the
discharge poitit should be noteattin this section the highest scores were achieved by the left side sampling L
Statistical evaluation of the findings plotted on the bar charts was accomplished by th&uslapsatidedttic

As a result of the assessment it can belstatexsignificant difference exists across se@bupsadability level
(c=7328; p8062).
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Figurel2.3.440 CPUE values of fish communities on the Danube sampling secticestalomzagripéng

Findings of the autuisamplingrovided Bt more homogeneous picture thanstiranieiSimilarly to earlier survey
results, no higher abundance levels could be detected even at the diddiergarsietime itdmarkable that
results of thaidstreardistananddistansections ered both thepstrearandnear downstredevels in the autumn
period as well

Based on the evaluation results in summary it can be said thlkdhg into account the changes of the
abundance levels in the longitudinal direction fupsireamtowardsdistant downstreamd that hot water
discharge can be demonstrated to cause detectable increasenimiiier of individuali® a length of 200
metres At the same time, the extent of increase inuhwer of individualsaused locally by the discharge is
may be exceeded maturaland otheirtificial environmental impacts not to be associated with the operation of
the Paks Nuclear Power Plamtaddition to the microhabitat level varieties represented by the divansigt of the
bottom such environmkfdctors include the offspring discharge effecteafeth@iver branch system and the
organic nutrient load originating fr@m. the

In order to reduce the disturbing effieetginguring the statistical assessment of the habitat het¢kHadgsieity

K o v § cldl])aljuddance data from the sample subsections taken on pebbled surface sawalgked were
separately from teemmesamplingessionbeside abundance levels of adulty oung i ndi vi dua
calculated from the temperature data measured on the surface at the time of sampling relative to the
measurement results
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Figurel2.3.441 CPUE values of fi'h communitythe pebbled surface bottom sampling subunitpsiretirand
downstream secton

The column diagram confirms and at the same highlights the results reféreddet @bdvgstrearsampling

units are steady and lowarabrupt high abundance level characterises the discharge site which réterns to the
typical for the upstream segtiaduallyafter approximatlymat thePLHD31%ample subunit profiieom the

sample subunit numbdretiD41Bighembundance level appear again which continue up to the disthrtf the
downstream secti@onparison of thegstreamanddownstreapebbled surface bottom sampling sites was carried out
using the two samples-pemametridManAVhitneytest The first cluster consists ofupisrean{P50DH112,
P50DH128ndleft sidelownstreainsurely not afted by the hot water dischapgbbled surface bottom sampling
subunit$PLHD321Pebbled surface bottom sampling units affected by the hot water plume on the right hand si
ranked in the second gi@ipiD111, PLHD113, PLHD211, PLHD311, PRHBR423, P5S0DH211, P50DH311,
P50DH412As a result of the significance tests it can be stated that significant differences could be confirmed
the two groupsi%gprobabilitevelp0.0182).

Data on theolumn diagrandicate that the decreafsthe temperature was not even on the right hand side area, th:
is where the heat plume had an. éffdtie same time the substantial increases in abundance levels can not
explained by the slight temperature increase or fluctuatiohis glbe@menon can not be associated with the
discharge from tReks Nuclear Power Rbamiconfirms the fact that variations in the natural conditions may be able
create changes in the abundance patterns which exceed the impact of the discharge

The similay of theampling unitgas defined using the quantiEaisi@leadistance functi@nd the cluster analysis
computed with téardnethodAdded up the basic data contanuthieer aidult and youmngdividuals summer
fromsampletaken on pelgld bottoriFigurel2.3.442).
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Figurel2.3.442 Dendrogram of ghebbledbottonsamplingubunits in the Danube

The findings of the cluster analysis confirms the evaluatiorsrebtiie abundance features illustrated on the
column diagram The dendrograngonsists of two major groups which can be interpreted from the ecologi
perspectivéAreas of thapstrean{fP50DH112, P50DH12dgtion as welthose of thaear downstreasaction
(PLHD111, PLHD113, PLHD211, PLMDRH pre exposed to the discharge constitleartydistinct clusters
confirming the direct impact ¢fake Nuclear Power Rtemtwater discharge the structure of the fish assembly
However, no patns which could be directly associated with the discharge can be det@ttaeaniittenand
distansectios and the changes observed to not arrange to become a gradient

Correlations betweenfible communindcertain abiotenvironmentaariables/as analysed using the canonical
correspondence analyrishe case of biatatai based on thenalysisibové figures from tiemmesamplingf

the adult age gro@s well asummesampling data on adult and young indivigealiedbottonsampling units

were used he range of abi@iov/ironmental varialessisted in this test those physical and chemical parameters
the water which indicagany kind pftrendtype changes from the direction opsiieeam sectibowardghe
downstream secidwater temperatupH,dissolved oxygeaikalinitychemical oxygen demdmalogical oxygen
demandammoniuymitrate organic nitrogetotal nitrogerortephosphatetotal phosphorushlorophyd, TPH).
Correlation of thetic and abiotic variables was of mediu@i|8%lfoadultindividuals arii%in the event of
sampling sites with paved, pebbled)bottom
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The outcome of the amalyss is identical and confirms the resultsaofatiies referred to abov@n the other
hand, it also provides additional information on the loads exeeks Rydlear Power Rianthe wildlife of the
Danube rive®n this basis it can be declarédttthe discharge from tiRaks Nuclear Power Pldras an
impact on théish communitgtructure due to the heat loa@sich impact can be detected up to a distance of
approximatel kmwhich corresponds toktv al ue of 2.5 AC b aesteAtth@sameour
time the ordinatiodiagramprovides evidence that the waters discharged frofake Nuclear Power Plant
do not cause any detectable effect on Damubefish communityin terms of either nutrient or TPH
concentrationsThe image of tdmgranmakes it clearly visible tasiientbave a serioeg®@mmunityrganisation
powerthe exposure can be detected bel@i theuthandon theGemendranch systeprofilethat is at the
distantdownstreasectionwhile the lack of it onupstreansectiorand parts of timear downstreaactiomot
affected by the discharge

Beside the impact revealed it is an important fact that due to the effedhaifwvtladerdischarge nodes of
several invasive, mainly pioneer fish species may appédy i the areas of the backwater river branches
where water flow is less intensiVlis may just as well extend local impact ohtitavaterto a significant
extent Such species include potentiadlpased on the study findindprimarilyCarassiugyibeliq as well as
Neogobius melanostomus

On the other hand, statistical analyses pointed out the fact indicated earlier on unanimously that habitat featur
and conditions agnvironmental factorsover up the impacts of the power plant discharge tgndicant

extent In order to detect finer impaoechanismghis fact has to be taken into account when longer term
assessment programmes are planfed thisreasonit seems to be advisable to set up a monitoring plan where

it is taken into account thdue to the assumed local impact of the discharge the effectsfish t@mmunity

can only be demonstrated by serial samples taken in small units and executed in an accurate manne
Additionally the assessment must also include a supplementary tést @mainnel bottom as the most
homogeneous habitat, in addition to the current method

12.3.4.6.2 Classification of the assessed Danube sections according to the WFD on the basis e20h8 2012
fishcommunity studies

Ecological statusef fish communitieger section| Number of scorey Ecological statug
Upstream section 38 good
Neardownstream section 37 good
Middistancélownstream section 38 good
Distantlownstream section 38 good

Tablel2.3.4: Ecological statakthe assessed Danube section on the basis of the fish community

The ecological status of the Danube section assessed based on the fish community and with a view to the findi
assessments carried out in 2012 and 2013 was harmoniousfication desde godaccording to the WFD.

Discharge from the Paks Nuclear Power Plant does not cause any grade level changes in the classification vall

12.3.4.7Comprehensive ecological status classification of the assessed Danube sections lbelonging
the body of water marked HURWAEP444 according to the WFD

When the Danube section assessed was evaluated, basically the fundamental principleE@@&i0ad in the
guidance document no. 13. (ECOSTAT 2005: Common Implementation Strategy réondaherkVaieedtve
(2000/60/E®yere taken into consideratdsnwvell athe domestic natiogaldancepecified in the course of the
planning process of the national river basin managen6@&lan in

During the assessment oD#reuben accordanaeithWFDthe classification principle of "one bad means all bad"
formulated in th@ater Framework Direati@e taken into account at the legeblithtivelements and groups of
elements

The findings of theacrophytelassification process is goréy for information, it was not taken into account for
classification purpases
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A summary of the classification resultsDaintii®vater body markeltlRWAEP448etweerSzobandBajain
accordance with the individual elements assessed purd& te gh@wn on the table below per sectian studied

Physice
Danubesections chemical Phytoplankton Phytobenthog Macrophyte Macrozoobentho{ Fishes
properties
Upstream good good moderate moderate moderate good
Neardownstream good good moderate moderat moderate good
. good moderate moderate moderate good
Distantdownstream good
good moderate moderate moderate good

Tablel2.3.47: WFD classification of the ass&mmubesectiofHURWAEP44#49r sedbnandper element tested

Based on the evaluation results of the water quality assessment pursuant to the requirements laid down ir
carried out in 2012 and 2013 the ecological status of the water BaohubdEkBIVAEP4betweerszoband
Bajawasmoderate

The outcome of the current study is in line with the status grade based on the available historical data

It can be stated that the dischargeRakhd&luclear Power Rlatotthddanub&oes not cause grade level changes
in any of theudy groups

However, the finer resolati@bysi®f the data points out that the discharge does have impacts on the structure o
wildlife communitaesvnstreamandthat thaVFDbasede classification method in itself is therefore not gydted to jud
the exact impacts of the power plant disthargore we find it of paramount importance that during the additiol
studies the design ofsamplingessions remained on the basis\6fRB¢he classification be complbtédat the

same timehé design and execution ofsémeplingprocedure should allow the implementation of finer resolutiol
ecological analysiad hence the more accurate evaluation of the ecological impacts the discharge may cause

12.4 BASE STATE OF THE BRHBURFACE BODIES/@AER IN THE NEIGHBBIOOD

Lakessurvey the surrounding of the site

1 Kondor Lakeishing PondsULWAIHO®&ter body)
1 Dead Danube of FAH/LWAIHO®éter body)

1 TolnaDeadbanubéHULWAIH136)

1 S icanal downstream sedtittdRWAEP959)

12.4.1KONDORAKEANDTHEFSHINGPONDSHULWAIHOO05)
12.4.1.1Physicechemical results of water testing

Tests concerning the determination gifyiechemical parametersre carried out in the foldeaeDanube
branch situated directly at the southern edge df tlosvsit@iniaed by artificial water replenishirf@nttimes in
2012Classification of the lake was made according to these tests

The layout of the lakes is showigunel2.4.11.
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t ¥ pond
h o r g i&fishingpond

Fgurel2.4.11: Test siteKondor LakendtheAngler Ponds

Classification based on the assessmgffiatcording to tM¥FDwas accomplished in Chdiet.landthe
results smmarised irablel2.4.11.

CLASSIFICATION OF HENDORAKEANDTHEFSHINGPONDSACCORDING TO TAED

Based on th&/FDclassification method it can be seen theidtfieatiostatus of the water body geas] salinity
statushigh oxygenation conditiars short @goodandnutrientalso fall short of the good status

Thus Kondor LakglULWAIHOG®ater bodyid not reach good status basetiy@icachemicgbarameterahen
classified according toted

Only ae wint sample was tested at the discharge sluiEésbintpd’onds2012therefore no status grade can be
determined for this artificial water body according to tt&iroelkm®lotakeandthe Fishing Pondshould be

seen as a single water boeytal their artificial connedhieriatter test can be regarded as a fifth test in addition to the
existing four samples from the Kondor Lake, FiskirthePondsere therefore evaluated in conjunction with the
Kondor Lake

Findings on tR®12physicchemical testinfthe lakes are providécabiel2.4.21.
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Groups and elements evaluatingghgsicochemici  Calculated Rounded avera

status of the water body average gra| grade
Acidification statugoH) 4.9 4
Salinity (conductivity) 5.4 5

conductivit| 5.0

Oxygenation conditions
(dissolvedO,, oxygen saturatigiBOR, CORy) 2.8 3
Dissolve@y | 4.0

BOBR| 0.0

COLx|4.5

Nutrient condition§NH-N, N@N, TP, PO-P,TN &
Chlorophyll 2.( 2
NH-N | 2.5

NG-N | 0.0

TP | 2.0

PO-P |25

TN|5.0

achlorophy| 0.0

Classification of thkondor Lakendthe Fishing
Ponds(HULWAIHOG&ater bodyaccording to the 2
WFD

Tablel2.4.11: Classification of the physeonical status of the Kondor Lakéshimy Ponagater body according toNR®

Did not reach
good status

12.4.1.2Phytoplankton

Phytoplanktasamplingf the Kondor Lake was carried out in four repetitiong-ishite Bomdsvere sampled at
their drainad26.11.20)®elow the draining structure

Sampling sites and dates
Fishing Ponds
TAXONS Kondor Lake discharge canal
PLKTFP| PLKTFP| PLKTFP| PLKTFP PLHTFP
23.12.201] 27.06.201 26.09.201] 14.11.201 16.11.2012

SUMpico 733 561 542 330 514
SUM nano 43 46 13 27 28
SUMFlagellates 555 400 433 159 156
SUM Chroococcales 546 1662 3372 1077 2204
SUM Oscillatoriales 823 3224 7742 2004 301
SUM Nostocales 7 3203 2748 188 0
SUM Euglenophyta 0 39 283 7 213
SUM Cryptoghy 235 125 201 950 650
SUM Dinophyta 58 896 341 134 0
SUM Chrysophyceae 1315 6 1 145 237
SUM Xanthophyceae 0 0 0 0 72
SUM Centrales 296 239 134 134 10906
SUM Pennales 1734 1041 2382 1442 1044
SUM Volvocales 0 0 0 0 38
SUM Chlorococcales 1452 2433 222 1417 2574
SUM Ulothricales 68 2 0 1 128
SUM Desmidiales 30 410 360 105 0
SUM Zygnematales 0 0 0 0 0

SUM 7894 14287 20573 8119 19064
achlorophyliconcentratiof O g 102 550 983 332 730
g/‘;g"orc’phy” contents afiomass ) 1 5q 0385 0478 0409 0383
degree of trophity 4 (m) 6 (eu) 6 (eu) 5 (meu) 6 (eu)

Tablel2.4.12: Phytoplanktdsiomas$ O @rida-chlorophyll concentratiod @ the§ondotakeandthe discharge canal of
theArgler Ponds
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Figurel2.4.12: Phytoplankton biomass and compositiotKondbiakeandthe discharge canal of lishing Ponds

The biomass of tRaksKondor Lakephytoplanktoon 22March 201%vas 7.6 mg/l,calculatedg-chlorophyll
concentratiord0  Oapitebponding to themeseeutrophjcgrade ad Water Quality clads Components of
phytoplankton biomass in the highest ratio included diatom species fieemriht¢tA69%0),0f the flagellate
golderbrown algagChrysophyceae:2P8),green algae in the or@biorococcal¢$43%)and blue algae in the
ordeiOscillatoriale)(Q%)

Thenumber of taxoNs®. The value of teannowiversityasH 0 .884moothnesk0.77.

The HLPI EQR value calculated on the khsiphyftoplanktocomposition according to the WHED.737
corresponding tg@odecological status

The biomass of the Paks Kondor Lake phytoptaRktdnone 2012as approximately twiceMbaehvalue 143

mg/l, achlorophyll concentrati&®  Ogprresponding to the 6 (eutrophic) grade and Water Quality class |
Components of phytoplankton biomass in the highest ratio included blue alga@sitiliteraids;sNostocales
andChroococcales (B2, 22%and116%) as well agreen algae in the or@dklorococcalé$70%)anddiatom
speciedn the order Penng[é3%).

The number of taxons found ranged sp7nthll value of the Shandwersity wad 6 = 4thatSoBigmogernty
J=0.79

The HLPI EQR value calculated on the basis of the phytoplankton composition according @6Q@fie WFD v
corresponding to a good ecological status

The biomass of the Paks Kondor Lake phytoptagkt@eptemb2d1l2was approximately ond a half of the
Junevalug 206 mg/lachlorophyll concentragB  Oogriesponding to the 6 (eutrophic) grade and Water Quality
class Ill. Components of phytoplankton biomass in the highest ratio included blue algascittatbdateders
ChroococcalesndNostocales (BP0, 181%,and134% respectivglyas well adiatom speci@sthe order Pennales
(116%)andgreen algae in the o@elorococcalé38%).

File nam&AKSII_KHT_12_DunaVKI_EN 163278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

The number of taxons found ranged af7Athll value of the Shandwesity wasl 6 = 4thatsohhgmogeneity
J=075

The HLPI value calculated on the basis pifytbplanktocomposition and taking adoounta-chlorophyll
concentration as well WaRI18482corresponding ton@deratecological status

The biomass thfe Paks Kondor Lake phytoplamktbh November 2042s approximatdysof the June value

8.1 mg/lachlorophyll concentrafid®  Coprfesponding to the 5 (reesiphic) grade and Water Quality class 1.
Components of phytoplankton bioma#®e ihighest ratio included blue algae in théOsmitlatoriales
ChroococcalesndNostocales (286, 13%,and2.3% respectivglyas well agdiatom speci@s the Pennales order
(178%) green algae from @i@orococcalesdel(175%)andgromed cryptomona@yptophyta:.7%).

The number of taxons found ranged ap3thhl value of the Shandiwersity wad 6 = 4that8oBigmogeneity
J=081

The HLPI value calculated on the basis of the phytoplankton conf@88jcorreapondinto agoodecological
status

In the drainage canal ofRishing Pond®n November 16 20ite plaktonic algal community included a large
proportion of the Aulacospiegies thought to be stirred up from the sediment layer, therefore tredhtbgzetati
findings is questionable and the evaluation is provided for your information only.

Biomass of the algal community in the water sk mgéand the calculatagthlorophytloncentratior0

O g totrgsponding to the 6 (eutrophds gnd Water Quality class Ill. Components of phytoplankton biomass in
highest rati(c72%)included mainGentralediatom specigepresented by AulacosgiexiesThe share of the

green algae belonging to the order ChlorococcEdes¥tiat of blue algae in the order Chroocddcakésmnd

of thediatom speci@sthe order Pennaidsh

The number of taxons found ranged af6thil value of the Shandiwersity wad 6 = 3thatscoBgmogeneity
J=058

The HLPI value calculatedthen basis of the phytoplankton composition and takowpuntachlorophyll
concentration as well was HLPI1=0.697 corresponding to a good ecological status.

Sampling unit EQR E(gg!:egécgrz Séglés)
Kondor Lakdarch 0737 good
Kondor Lakkine 0607 good
Kondor Lak&eptember 0482 moderate
Kondor Lakdovember 0698 good

averagevalue 0631 good
FishingPonds 0697 good

Tablel2.4.13: Ecological status of the water body iftéithatfid005) Kondor Lakeas well asSishing Pondidased on
phytoplanktpaccording to théFDclassification method

Based on the findings of the assessment it can be stated that the ecological stKtsdof hatkethaind the
Fishing Pona@scordig to thgphytoplankt@malysis wagod

Thephytoplanktairucture of the water body is basically defined not by the dischaPgédrbluctbar Power
Plantmuch rather the still water habit of the areat ekt in an equal weightensie utilisation as an angler
andfishindake This is substantiated by the historical data which suggedtjdiiabthassvas able to assume
extreme levels periodic@lte historical datanfirmedlso that phytoplankton biomass in the cootipassatg

thePaks Nuclear Power Ptaialing system expressed a lower level due to the heat shock than that in the Dan
water at the intal&bsequentlthe phytoplankton structure seasonally characterising the lakes is then develor
gradually
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12.4.1.3Phytobenthos

Phytobenthds the Kondor Lake was sampl2d dune 20Xkhdon 26 Septemb8&amples for phytobenthos were
taken from tii@shing Pondssainage canal onNd@/embexhen the water from the lakes was drained

Kondor LakePaks Fishinnggg:?ischarge
TAXONS 27.06.2012 | 26.09.2017 16.11.2012
pi (%) pi (%) pi (%)

CENTRALES
SUM Centrales 00 00 86,9
PENNALES
SUM Fragilariaceae 78,7 600 49
SUM Achnanthaceae 11,4 33,6 4.6
SUM Naviculaceae 2,3 3,4 1,6
SUM Bacillariame 7,2 2,5 1,6
SUM Epithemiaceae 00 02 00
SUM Surirellaceae 00 00 03
SUM Pennales spghé) 04 02 00

SUM 100 100 100

Tablel2.4.34: Composition of the diatom inventory of thengiiny$abethi€éondor Lalendin theFishing Pondisscharge canal

2012

In thePaksKondor Laken 27 June 201RBe diatom population of the benthos was constituted entirely from taxc
belonging to the orBennalesThe components in the highest tate Rénnaletiatom stock were the taxons in the
FragilariaceaéchnanthaceadBacillariacedamily of which the relative abundance projected to the individuals
counted wagB.7%, 11.4%nd7.20 Taxons of the Fragilariadeasly with the highedative abundance included
Fragilaria berolinensis (62.E%ayilarigpinnata (8.7%nd Fragilariaf. nanana (5.2%yagilaria berolinenss
species abundant in the plankton as well, represents a typical dlatutorofakét is known inghgountry only

from a small number of habithts species in not included in the list of indicator taxons provided for the purpos
calculating tReDlkindex (Stengiro v &t alE239])therefore in the present paper the Vi and Si valisesfepecif

the calculation of tR&indexwere used and the same approach was followed in the case of a number.of other te
The Achnanthacdaenily was representedAblinanthidium minutissimum (=Achnanthes minutissiman{l1.2%),
Achnanthdanceol@ The share of the Bacillariafarady wa%.26 The Bacillariacefzenily was represented by
NitzschiadissipataNitzschisangustatulaas well a®ther Nitzschia (Lanceolatapecies.The share of the
Naviculacedamily wa®.36 The Naviculacefamilywas represented bsporadically encounteialvicula
CymbelllandGomphonenspecies.

The number of taxons found ranged splithll value of the Shandwersity wad 6 = ZhatOofigmogeneity
J=0.47The low leveliversityandhomogengitis a consequence of the outstanding high abunBeagitarad
berolinensi$heEQRvalue of the lake diatodex iNTDIL(R0)=0.6torresponding tg@odecologicatatus

In thePaksKondor Laken 26 Septemtz12he diatom population ®fbinthos was constituted entirely from taxons
belonging to the order Penrithescomponents in the highest rate of the Riatoaestock were the taxons in the
Fragilariacegeand Achnanthaceae fapifiywhich the relative abundance projediedirtdividuals counted was
60.0%and33.64. Taxons of th&agilariacedamily with the highest relative abundance krelgithrta berolinensis
(45.8%andFragilaripinnata (10.5%heAchnanthacedamily was represented ordychyanthidium ntissimum
(=Achnanthes minutissima) (33T6f)share of the Naviculatzmady wa8.446 The Naviculacetamilywas
represented liye sporadically encountiisadculeandCymbellapeciesThe share of the Bacillariafaragy was

2.%% The Bacillmceadamily was representetllitgschipaleaand otheXitzschia (Lanceolat®cies.

The number of taxons found ranged afp8thil value of the Shandwersity wad 6 = 2thatOo8amogeneity
J=0.50 volthe low level diversity and honiygene consequence of the outstanding high abundance of Fragila
berolinensis, just like in the case of the summer results. The EQR value of ihedakd\diBiti20)=0.62
corresponding to a good ecological status

In the drainage canathef Pakd$=ishing Pond®n 16 November 20hdth the benthic and thekfait algal
community included a large proportion of the Atdpecsssrahought to be stirred up from the sediment layer,
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therefore the diatom community surveyed can ngt tenseddred to be a representative benthic Baenple.
interpretation of these findings is questionable and the evaluation is provided for your information only

Diatom populations of the benthic algal community c86s38tetitaxons belongingh® order€entrales, 13.1%

in the ordePennalesThe components in the highest rate of the Ghatoatestock were the taxons in the
Aulacoseirgenus of which the relative abundance projected to the individuals codu3giomamantaxons
includedAulacoseira ambigua (48.8Uipcoseiref. subarctica f. spiralis (12 Attgcoseirgranulata (3.0%ihd
otherAulacoseirspecie$5.7%)Taxons in thEhalassiosiracefamily(Cyclostephanos dubius, Cyclotella atomus, C.
meneghiniana, C. pdestelligera, Cyclotella $pml)a share @R.84 The components in the highest rate of the
Pennalediatom stock were the taxons Hrag#ariaceaandAchnanthacedamilyof which the relative abundance
projected to the individuals counted.®%6and4.6%. Taxons of theragilariacedamily with the highest relative
abundance includédgilaria berolinensis (4. T#gAchnanthaced@mily was only representefichyanthidium
minutissimum (=Achnanthes minutissima) Te6%bare of thenhtulaceamily wad.®6 The Naviculaceae
familywasrepresented avicularyptotenella, Navicula apdAmphoraediculusihe share of the Bacillariaceae
family was.®%. The Bacillariacefaanily was representetliitgschigaleaNitzschiargustatuland othelitzschia
(Lanceolataspecies.

The number of taxons found ranged ap6ithsl value of the Shandwersity wad 6 = ZhatSohgmogeneity
J=0.62 volthe EQR value of the lake diatom indéXDlagP0)=0.6torresponding & good ecological status

Ecological status

Sampling unit EQR (based on EQR)
Kondor Lakiine 061 good
Kondor Lakeeptember 062 good

Average &lue 0615 good
FishingPonds 061 good

Tablel2.4.35: Ecological status of the water body marked (HULWKRaHAOB) ake, as welFeshing Pondldased on
phytobenthos, according to the WFD classification method

Based on the findings of the assessment it can be stated that the ecoldgithlthtstusdof Lake, mind the
Fishing Pondsccording to thphytobenthasnalysis wagood Just like the statement made in the case of the
phytoplanktdaasts phytobenthatructure of the water body is basically determined by the still whéeateabit of
and intensive utilisation as an anghestamgl pond

The discharge fromPRa&s Nuclear Power Rastno detectable impact ophyiebenthad thevateibody
12.4.1.4Macrophyte

Floristic and ecological statassessmendf theKondor Lakendthe Fishing Ponds

Samplingn 2012 waaccomplished two and five (4 and 5 evaluated in aggregate) sampling units in a 100 metres
section each on tkendotake and on thengler Pondsespectively, during summer and repeated in the autumr
seaso.

Scientific name English name PLKTMF PLHTMH
Agrostis alba Redtop 1
Alisma lanceolata Narrow leaved water planta
Alnus glutinosa Common alder 3
Amorpha fruticosa Desert false indigo 1
Berula erecta Water parsnip 1
Bidens tripartita Thredole beggarticks 2 6
Calystegia sepium Larger bindweed 1
Carex gracilis Slender tufted sedge 3
Carex vulpina True fosedge 1
Dactylis glomerata Orchardgrass 1
Echinochloa crgalli Common barnyardgrass 1
Eleocharis palustris Common spike brush 2
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Scientific name English name PLKTMHA PLHTMH
Epilobium tetragonum Square stalked wiHmsvb 1
Euphorbia salicifolia Willow leaved spurge 1
Glyceria maxima Reed sweetgrass 1
Humulus lupulus Common hop 2
Juncus articulatus Jointleaf rush 2
Lolium perenne Perennial ryegrass 3
Lycopus eysaeus Gypsywort 1
Lysimachia vulgaris Yellow loosestrife 1
Lythrum salicaria Purple loosestrife 1
Phalaroides arundinacea | Reed canarygrass 1
Phragmites australis Common reed 3 18
Polygonum mite Tasteless water pepper 4
Populus alba White poplar 2
Populus nigra Black poplar 1
Potamogeton crispus Curlyleaf pondweed 1
Potamogeton nodosus Longleaf pondweed 4
Potamogeton pectinatus Sago pondweed 1
Ranunculus repens Creeping buttercup 1 6
Rumex conglomeratus Sharp dock 1
Rumex crispus Culy dock 1
Salix caprea Pussy willow 1
Salix fragilis Crack willow 2 6
Salix purpurea Purple willow 2
Scirpus sylvaticus Wood clutush 1
Solidago gigantea Giant goldenrod 2 4
Sonchus asper Spiky sow thistle 2 2
Sonchus oleraceus Common sow thast 1
Spirodela polyrhiza Common duckweed 1
Ulmus laevis European white elm 1
Urtica dioica Nettle 1
Utricularia vulgaris Greater bladderwort
Verbena officinalis Common verbena 1
Veronica anagatiguatica | Water speedwell 2

Tablel2.4.36: Macrophyte species identitfied #otidstake(PLKTMERS well asn theé=ishing PondBLHTMF)

Duringsamplin@3 and 22 species were found Kotidor Lakend theAngler Pondsespectivelilo potected or
Natur&000indicator species occurkédrial vegetation on Klamdor Lakshore is less disturpbere trees and
shrubs grow onGn the contrary, the shoreline Bistiag Pondts strongly degraded and in must (€444¥1, 2,

3) fuly mowedrhe litorial zone of the fishing lakes was constituted of a narrow band of continuous reeds at s
pointPLHT4 Rhragmites australiSuantitativeurveys mainly involved common weeds and tolerant species but
number of other speciesesgmt intensively and aggressively spreading introduced eénagatable to adapt to

the changing environmerdatitionsery quickly, possess rapmoduin capabilities and a part of them may
threaten elements of the native vegetatieridnsareanner

The data matrix obtained from the processing of the samples (quantitative data) was subjected to a
classification method (cluster andalyeBjayCurtisimilarity function was used for the calculations on the basis of tt
aggegatedummeandautummsamplingata(Figurel 2.4.13).
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Figurel2.4.13: Cluster of the macrophyte populationgandlzdake andngler Porehmpling sitésummeandautumn

sampling

As a result of tbluster analydigshing Pondamplingoints separated fromKbador Lakeampling poinihe
main cause of the separation is the differentisttgbahcen the shoreline of the laRempared that of the

Fishing Pondise lakeside of the Kondor Lake is less diahabesdbetted shaded as a result of the extensive woody

vegetatiarCorrespondingly, less species and lower quantitiseerfaiere found in the water

CLASSIFICATION OFERONDOR_AKE AS WELL ASHEHSHINGPONDSN ACCORDANCE WIHE REQUIREMENTS

OF THBAWFD

During the classification process the two lakes are assessedadrababief the data sets os#mapling sites
on themThe statuses are providedeaadgregate summer and autumratateg-ishing Ponds an average of
thesampling unit§ablel2.4.17).

PLKTMF Aggregate DAFOR cubic val Number of specie

A {ndicator spec)es 1 1

B peutral species 131 13

C disturbance indicator sp 4,4 1

SUM 136,4 15
Reference Index -2,47

EQRValue 048

Classification moderate

Tablel2.4.17: Ecological statassessment of the sampling sites on tloe Kake based on macrophyte communities

PLPHM# PLPHMH PLPHMHI PLPHMV
Aggregate Aggregate Aggregate Aggregate
DAFOR cuff NUMPeT O paror cuff NUMPETY paFOR cub| NUMPErd T paror| Numbeof
species species species : species
value value value cubic valu
A {ndicator specjes 10 2 0 0 0 0 8 2
B feutral species 252,7 12 125 1 125 1 267 14
C (jlsturbance indica 8 1 0 0 0 0 73 3
speciep
SUM 270 13 125 125 348 21
Reference Index 073 0 0 -18,67
EQRValue 058 05 05 045
Classificaibn good moderate moderate moderate

Tablel2.4.18: Ecological status assessment of the sampling sites on the Kondor Lake based on macrophyte communi
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Based on the findings of the assessment it tededbiaat the ecological status of bétonitier Lake, mind the
Fishing Pondgcording to theacrophytenalysis wasoderate Water quality clearly indicates the intensive use of
the lakes for angling and fishing.

The discharge from the Paks NRciear Plant has no detectable impact on the macrophyte populations of the lak
12.4.1.5Macrozoobenthos

Faunistic and ecological evaluation ofkbedor Lak@ndFishing Pondéndings

Macrozoobenthos populations were testetanddieakeandtheFishingPonddsn 2012in twoesamplingessions
(SummeAutumyand one sampling unit each

During sampling 24 and 33 different macroscopic invertebrate taxons were collected in the Kakglet.ake and
Pondsrespectivelffablel2.4.19).

Taxons PLHTMZ PLKTMZ
Water wormgOligochaeta) 1 1
LeechegHirudinea)
Piscicola geometra (LINNAEUS, 1761) 1
Snails(Gastropoda)
Anisus spirorbis (LINNAEUS, 1758) 1
Bithynia tentaculata (LINNAEUS, 1758) 1
Gyraulus al bus (O. 1
Gal ba truncatula (O 12
Physa fontinalis (LINNAEUS, 1758) 1
Physella acuta (DRAPARNAUD, 1805) 1 14
Radix balthica (LINNAEUS, 1758) 1 1
Segmentina nitida ( 1
MusselqBivaVia)
Corbicula fluminea 2
Dreissena polymorpha (PALLAS, 1771) 1
Crustaceang¢Crustacea)
Corophium curvispinum 3
Limnomysis benedeni CZERNIAVSKY, 19( 5 394
Orconectes limosus RAFINESQUE, 1872 2
MayfliedEphemerara)
Caenis robusta EATON, 1884 1
Cloeon dipterum (LINNAEUS, 1761) 5 7
DragonfliegOdonata)
Anax parthenope (SE£ 2
Coenagrion puella/pulchejhanmp of species 3 2
Coenagrion puella (LINNAEUS, 1758) 22
Coenagrion sp. 1 4
Ischnura elegans (VANDER LINDEN, 1820 16 61
Orthetrum albistylum (SELYS, 1848) 1
Platycnemis pennipes (PALLAS, 1771) 3
True buggHeteroptera)
Gerridae 1
Gerris lacustris 1
Gerris sp. 1 12
Micronecta scholtzi (FIEBER, 1860) 81
Nepa imerea LINNAEUS, 1758 3
Notonecta glauca LINNAEUS, 1758 1
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Taxons PLHTMZ PLKTMZ
Ranatra linearis (LINNAEUS, 1758) 4 4
Sigara lateralis (LEACH, 1817) 2
CaddisfliegTrichoptera)
Ecnomus tenellus RAMBUR, 1842 5
BeetlegColeoptera)
Chrysomelidae 1
Cybisger lateralimarginalis (DE GEER, 1774 2
Hel ochares obscurus 1
Laccophilus sp. 1
Noterus clavicornis (DE GEER, 1774) 1
Flies(Diptera)
Anopheles maculipegnaip of species 1
Chironominae 27 33
Dolichopodidae 1
Glyptotendipes sp. 2 43
Orthocladiinae 1
Tanypodinae 1
Tanypus punctipennis MEIGEN, 1818 1

Tablel2.4.99: List of macroscopic invertetaates on théondor LakK®LKTMZEB)ndtheFishing éndPLHTMZB)

Almost all thiaxonsdetected are typical lenitic, stagnant orgémesmajority of which basically associated with
aquatic plantéor instanc€loeon dipterumayfly Ecnomus tenellesddis fly At the same time other invasive
species found in the Danube as well also ocdfwrhiagance the amphi@odophium curvispintime Ponte
Caspian mysidimnomysis benedandzebra mussdbreissena polymorpbathe Eastern crayfiSinconectes
limosups

No seasonal differencdifferences across the sampling units were revealed by the analysis of the density and r
of taxons in tsemmeandautumsamplesfFigurel 2.4.44).
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Figurel2.4.34: Density and number of taxamsiafoscopic invertetgatlected in the Kondor LakEiahithg Pondgampling
units

Although statisticallysedougiifferences existed betweerdhenmunitgtructure indicatoseme deviations can be
seen on theiagram nevertheles®ifferences idensitymight be caused by the fact that water of both lakes
experienced significantadhdincetkbvel of eutroficatlpnautummvhich is not tolerated by a number of macroscopic
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invertebrate organisfask of oxygerSimilar reasons can be attributed to the differenacesmbehef taxons
which is associated with the condition that a number species dantadtib@actlimn because they fly out from the
water space concer(fed instanceaddis fligslt should be noted furthermore that the litorial zdtendbthieake

is considerably artifiaa&d hence, not rich in habitats, as opposed to ghKeshiwhich had a more natural
appearangiair weedeeds.

WFDSAMPLING POINTS GEIKONDORAKE AND THBENGLERPONDS

Having regard to the fact that no multimetric nsathibablidor the purposes of ecological status assessment of
stagnant wataesingnacroscopic invertelgatassification was made on the basis of the Hmagaoewobenthos
family scoring syst@&MCP) [1Z]which is used internationally as well

Ecological status of the two water spaces were defined as the aveuagmednthautumrsamplegTable
12.4.110.

HULWAIHOOater body summer Auumn
MMCH T € | Classificatiof MMCH T ¢ | Classification]
PLHTMZB 58 | 3.8 good 52 | 3.4] medium
Aggregatelassificatior] good
PLKTMZB 56 | 40{ good | 38| 34{ medium
Aggregatelassificatior] good

Tablel2.4.110 Ecological status assessment igbtigor LakendtheFishing Ponds

The eological statdefined on the basis oltilamesanplingwasgoodand moderate in autufiire somewhat
poorer outcome of the classification on the basistofmtsamplesan be attributed to the fact that a number of
insect species can not be collected any more in this season(fefnttlegiedifecylce featujealthough they

play a role in the classification method and hence their lack may result in poorer sthinwessighasst on

the aggregate classification resultotbgieal stato$the water body basethaorozoobengwasgood

All in all, the macrozoobenthos fauna of the water body consisting of isolated water spaces and areas with
utilisation schemes reflects a basically stagnant leniti statdamgociated species appear as well, indicating
conmectivityAt the same time based on this set of organisms the conclusion can be drawn again that the ecc
status of the lakes is mostly determined by the way and intensity of use in addition to the environmental de
factors

The impact oktRaks Nuclear Power Rtantnot be detected

12.4.1.6Fishes

Faunistic and ecological evaluation of the Kondor Lakésimdg Pondéindings

Fishsamplingn theKondot.akeandthe discharge canal ofRtshing Pondsok place twi¢ggummerautumhin
2012in one sampling unit each

During the summer and autumn survey a total of 24 species an{Camasbkiusidarassius x giteatic)1472
individuals could be identified and counted in the two sampling units ofTthe pvessites. of 23 aBdfecies

was recorded in tendotakeand in thAngler Pondeespectivelyoung individualsl@species were detected in
the sampledl and 7 on théndorlake andingler Pondespectivel{Pne of the species found was protected
(Rutilus virgdProtected species of Community importance under Annex Nabitatlitbetive includ&iitilus
virgaandAspius aspius
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Species name PLKTH PLHTH
Rutilus rutilus 1 1
Rutilus virgo 0 1
Ctenopharyngodon ide 1 1
Scardinius erythrophth 1 1
Leuciscus idus 1 1
Aspius aspius 1 1
Alburnus alburnus 1 1
Blicca bjoerkna 1 1
Abramis brama 1 1
Ballerus sapa 1 0
Pseudorasbora parva 1 1
Carassius carassius x 1 0
Carassius gibelio 1 1
Cyprinus carpio 1 1
Silurus glanis 1 1
Ameiurs melas 1 0
Esox lucius 1 1
Lepomis gibbosus 1 1
Perca fluviatilis 1 0
Sander lucioperca 1 1
Sander volgensis 1 0
Proterorhinus semilung 1 1
Neogobius fluviatilis 1 0
Ponticola kessleri 1 0
Neogobius melanoston 1 1
Babka gymnotrachelus 0 1

Tablel2.4.111 Fish species found in the samples

Based on the species structure drawn upbyitieandautumrsamplinghe Kondet.ake is characterised by a
relatively high number of taxons cawgiteisolatiolowever, the species composition as such is close to the on
which is natural in this type of water.spaeemjority dhe KondobLakespecies is able to sustairsasthining
populationss proved by the presence of the offdpriryer, the large quantity of fishes introduced into the lakes ¢
a result of thetensivéishing practices defines not only the structufistottmemunityut theplanktometabolic
turnover developing in the backwater and observed péerrtiengmés sdmplingn a substantial way as well

The sampling site at the angler lake was the drainage canal of the water spaces consisting several lake beds i
each other by embankments and used partly for angling and partlydalagetitiniguin takes place here but the
water can kdrained by the pump situated at the end of the canal in order to assist fish production in the manage
Correspondingly, individuals found in the sampling site are refugees fr@n Heegitbadsand, several, mainly
small sized fish species constitutesastalfinfish communitythe pondh thidish communitye pioneer species,
mainly invasive ones, play the dominartheolspecies structure proves that connectivitg Rathubefish
communitgxists at least periodically, but certainly with a certain kind. of regularity

Relative abundance ofnilmaber of individuaitsthe2 000metres long section expressed a high lev&loinditre
lake(CPUE2000=3117 ind/200@hoh is higher than that experigfarethstanc®n theDead Danube of Fadd
This can be decisively interpreted as the result of the impact originating frorstdbkinigtétnsivarps which
booms the nutrient turndd@h number of speciesse al result of the fastbckingand the associated random
introduction of other species

The high abundance level observed-iahimg Pond€PUE2000=3580 ind/20@9ai$o influenced by the different
(wadingsamplingnethodby which catches innét area are more efficient compared to the boat basethmethod
number of species andnilmaber of individulaése is essentially determined by the number of fishes getting in ai
gettingout, in other words the water management practices

The ecologal analysis and their functional characteristi¢éofwidhé akendtheAngler Poriish communityere
provided aft@dalask o v &ndTs: t h m ®-L8R Fablel].41112andTablel2.4.113.
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Functional featurefPLKTHsummer PLKTHAutumn
Feeding grounds
Open water 3725 4688
Metaphytic 3464 3412
Benthic 2810 1899
Flow rate
Stagnofil 7.84 1039
Eurytop 8987 8754
Rhedfilic 229 2.08
Origin
Introdoed 2386 2760
Indigenous 7614 7240

Tablel2.4.112 Selected functional characteristicafittier Lakesh community

Functional featurePLHTHummer PLHTHAutumn
Feeding grounds
Open water 7160 50.75
Metaphytic 1982 3920
Benthic 858 1005
Flow rate
Stagnofil 1450 2060
Eurytop 8166 7588
Rheofilic 385 352
Origin
Introduced 2456 4121
Indigenous 7544 5879

Tablel2.4.113 Sdected functional characteristics Afigiher Porftsh community

The composition of Kendor Lakiish communispbstantiates the statement made above on the decisive role ¢
stocking by fish@his is justified by the high relative abundanuietihetepen water and euspepiesOn the

other hand, the high level of benthic species demonstrates the proper oxygen supply of the bhekwater bc
presence aheofilc species can be correlated partly witihtteetivitywith thddanubendpartly with the stocking

operations

Thefunctional characterigfigga of the fish community iRiéng Pondsdicate a fundamentally disturbed status
However, while this was formed on the Kondor Lake as a result of deliberatecaotenesgtiained here by the
random introduction of the fishes and by the water governandherpateesce of rheofilic species refers to the

connectivityith the Danube

WFDSAMPLING POINTS GIEIKONDORAKE AND THBANGLERPONDS

No WFD based clasatfon method exists in Hungary at the time being HtzldaKes v &t@l$l217]made a
recommendation on the classification method for stagnant water bodies in the course of the river basin me
planning process this work the assesdmes made on this hasis

During the assessment process results from sagtimtbendautumrsamplingvere taken into consideration in a
way by which the final classification values were determined as the arithmetic means of the basethialues acco

rules of rounding

Classification criteria PLKTHL _ PLHTH1
Value Value index | Value |Value index
Experfudgement 2 1 1 1
Specialist species, relative abundanc 1190 1 812 1
Indigenouspecies, relative abundanc 7424 3 6712 3
Classification ragdt 166 166
WEFDClassificatiorvalue indea poor(2) poor(2)

Tablel2.4.114 Ecological status assessment idbtiaor LakandFishing Pondgcording to the fish community
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The eological statos the water body on the basis of the fish communities in gggnegate is

Based on the assessment of the fish community in the water body and evaluation \WirBogterie ttee
following claims can be made

Species composition ofitbiedor Laein aggregate is very close to that which can be considered as natural for tr
type of water spabtost of the species is able to supportusteifing populatibhehigh level of benthic species
demonstrates the proper oxygen supply of thtebackiom.

The typical fish community okahdotakecan be decisively interpreted as the result of the impact originating fror
the stocking procedure and from the intensive stocking with carps which booms the Tioriengeuguaweity

of fishes introduced into the lakes as a restititehsingfishing practices defines not only the structure of the fish
community, but thlanktometaboliturnover developing in the backwater and observed permanently in the times
sampling in allsstantial way as well.

Based on the structure ofitecommunitpnnectivity with thanubecan be demonstrated in the case of the
Kondor Lakallowing swapping of fish species at least in a limited manner

The Angler ponds sampling site is distartiee space in ecological terms where no péehaoeminunitgn be
formed as a result of the water governance opgasta®und here are partly specimens escapind\fgler the
PondsOn the other hand, several, mainly small sizediéshcepstitute a seltaining fish community in the
pond. In this fish community the pioneer species, mainly invasive ones, play the dominant role.

The species structure proves that connectivity with the Danube fish community existslyt tedastqueiolyical
with a certain kind of regularity.

The water body mark#dLWAIHOQEan be ranked in the miatus on the basis of the ecological assessment
pursuant to th&FD However, it should be noted that ecological water classificatispactsvsger for fish
production in accordance witVEigriteria is not thought to be appropriate

No detectable impact was found with regard to the discharge from the Paks Nucl&eRPimetupéant the

fish community basically determitgdhe way of utilisatidlith respect to the partly heavily modified water space
(Kondor Lakeand partly with respect to the entirely artifici@ngleesPonjithe impact of the nuclear plant
emerges rather in a way that the continuous alfebmntater replenishment which is necessarpperadkioin

is provided by the spent water itself, dischargedPkenNbelear Power Plant

12.4.1.7Comprehensive ecological status classification of the body of water marked HULWAIHOO
named PakBishingPondsaccording to the WFD

For the purposes of evaluation, basically the fundamental principléseieG@8dT AT guidance docuroet8N
(ECOSTAT 2005: Common Implementation Strategy for the Water Framework Directive (2000/60/EC) were
consideration, as well as the domestic gaiiteratspecified in the course of the planning process of the natione
river basin management plan in 2008.

During the assessment of the water body in accordance with the Water Frameworkdiicatitire ghieaifds of
"one bad means all bad" was fallowed

Though n@/FDbased classification method exists for lakes with respect to macrozoobenthos anaitisit@ommunit
the reliability of the sampling and evaluation of these biologithéassifitation results carried out on the basis
of these two biological elements were taken into account with full weight

The fundamental principle, determined upon the establishment of the river basin n{siGl)eegritindaone

class highgradedor heavily modified and artificial water bodies automatically, was not enforced partly due the
it was not endorsed in the professional international arena, and partly because it was not properly substantie
special body of et
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good status

Physice Makre
HULWAIHO005 chemical | Phytoplanktq Phytobenth{ Macrophyt] Fishes
. zoobento
properties
Kondor Lake oor good good moderate good | poor
Angler Pond good good moderate good | poor
HULWAIHOGBater bod LTSl el good goad moderate good poor

Tablel2.4.115 WFD based classification d?dakd-ishing Pon@i€ondor LakendAngler Pong$HULWAIH005)

Based on the evaluation results of the water quality assessnteot thersaguirements laid down in the WFD

carried out in 2012 the ecological status of the water body marked HULWAIHO005 was poor.

It can be stated furthermore that the discharge from the Paks Nuclear Power Plant has no detectable impact o

asessed groups
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12.4.2DEADDANUBE OFADD(HULWAIHO066)
12.4.2.1Physicechemical results of water testing

Tests concerning the determination of thegttgyeical parameters were carried out in th®éarbanube
branclof Fadaituatedome 20 km to the south finensite four times in 2042 layout of the lakes is shown on
Figurel2.4.21. Classification of theadDanubevas made according to these tests.
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Figurel2.4.21: Study area on thead Danube of Fadd

DEADDANUBE OFADDPROFILELASSIFICATION ACDING TO THA/FD

Based on the summary it can be seen that the acidification status of the water body ywsistgedaigkalinit
oxygenation conditions are short of good, and nutrients were in good status.

Based o baddlla@printipletee classification stadusaderate

On the basis of the physimmical parameters selected byExhe Dead Dabe of Fadd (HULWAIHO066
WATER BODY) belongs to the worst class with & gnademafteand ¢ not reach good status
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Implementation of mewearpower plant units at the Paks site

Environmental Impact Stuc
Water quality asssessment of tlellbe and other surface waters pursuant to the Water Framework C

Water Conductivit Dissolv Total Total Organic| Nitrat Total Total &
Name of section pH ed .| COx | BODB | nitroge g PQ-P | phosph| NH-N | cyanid | chlorop| As | Cd | Cr | Cu| Hg Ni | Pb| Zn
temperature y oxygen alkalinity n nitrogen| eN orus e hyll
°C nS/cm | mg/l | mmol/lf mg/l| mg/l| mg/l| mg/l | mg/l| € g4 mg/l | mg/l| mg/l| €e g/le gleglegleglegl|eglegled
F;:fg:ﬁgwate& 18.0| 8.42 535 9.84 460| 35.1f 6.77] 1.47| 1.18 0.32] <16.3 0.04| 0.05§ <10/ 25.1|2.46| 0.02/ 0.16/ 0.92 0.03| 1.78| 0.02| 3.78
'(:lf:c?;aeﬂ‘é’;’)atez 17.8| 8.80 552 9.95 438 30.00 5.27| 197 1.48 0.60] <16.3 0.04] 0.039 <10/ 20.9/2.91 0.01] 0.27| 0.91| 0.03| 1.70| 0.35| 4.32
gﬁgggr"-ake(mm 17.1] 8.40 208 7.66 220 251 7.600 2.03 150/ 0.48 <16.3 0.04/ 0.043 <10/ 102.g 0.88 0.01] 0.10 0.91] 0.03 1.40| 0.02 5.53
Fishing Ponds 8.9 7.59 410, 10.40 3.20 12.00 5.10 3.42 155 068 81.50 0.08) 1.15 <10/ 161.0 0.90 0.04] 0.24 0.96/ <001| 2.37| 0.03| 4.49
(discharge sluice

Tablel2.4.21: Findings of the water quality assessment tests for the lakes remotidingjtto classification pursuanitéhe

Calculated] Rounded
average class
Groups and elements iphiysicachemidsstatus assessment grade average
Acidification statugpH) 4.00 4
Salinity(conductivity) 5.00 5
conductivity 5.0
Oxygenation conditior{Bissolvedd,, Oxygen saturatioBOB, COLx 2.67 3
Dissolve@» 4.0
BOB 0.0
COL 4.0
Nutrient conditiongNH-N, N@N, TR, PQ-P, TN a-Chlorophyll 4.17 4
NH-N 5.0
NG-N 2.0
TP 4.0
PO-P 5.0
TN 5.0
achlorophyll 4.0
3 Did not reach
FADDHOLTDANUBE (HULWAIH066 WATER B@E&nfling to th&VFD good status

Tablel2.4.2: Classification of thead Danube of Faihysic&ehemicaidtaqgtus according to\MeD
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12.4.2.2Phytoplankton

Phytoplankta@amplingn the Dead Danube of Faddamasdcout in four sess{@@slarch27June26 Septemher
and14Novembe2013,in two sampling units

Sampling sites and dates
TAXONS Dead Danube of Fadeaddferry Dead Danube of Faddomboribeach
PLFHDFHR PLFHDFH PLFHDFHR PLFHDFH PLFHDFP PLFHDFP PLFHDFPF PLFHDFH
23.12.201 27.06.201 26.09.201] 14.11.201 23.12.201] 27.06.201] 26.09.201] 14.11.201

SUMpico 143 82 89 35 140 98 127 95
SUM nano 0 139 224 10 2 89 35 13
SUMFlagellates 682 439 342 66 364 413 28 78
SUM Chroococcales 23 738 798 67 184 1168 855 26
SUM Oscillatoriales 4978 475 1839 166 4519 349 8747 649
SUM Nostocales 0 1025 2175 0 0 553 4143 383
SUM Euglenophyta 0 0 161 0 0 0 0 0
SUM Cryptophyta 323 351 1751 4230 1565 164 61 308
SUM Dinophyta 0 249 564 228 1274 288 176 199
SUM Chrysophyceae 354 175 321 198 815 7 378 128
SUM Xanthophyceae 0 65 0 0 8 0 0 0
SUM Centrales 4070 213 2356 1389 2833 221 270 535
SUM Pennales 2888 465 695 57 673 195 196 139
SUM Volvocales 967 62 113 0 1961 19 0 0
SUM Chlorococcales 371 1175 987 365 854 1281 418 285
SUM Ulothricales 252 190 7 10 239 161 4 7
SUM Desmidiales 36 376 203 521 55 740 284 37
SUM Zygnematales 0 198 0 0 0 50 0 38

SUM 15087 6418 12624 7344 15485 5795 15721 2919
?'Cg'g"/’pry)'bc’”ce“"a“°“ 21,0 23,0 355 207 183 16,3 36,1 13,0
achlorophyll contents of 0139 0358 0281 0282 0118 0281 0230 0445
biomass (%)
degree of trophity 5 (meu) 5 (meu) 5 (meu) 5 (meu) 4 (m) 4 (m) 5 (meu) 4 (m)

Tablel2.4.23: Phytoplanktdriomas$ O @ida-chlorophyll concentratiod devels pn thieead Danube of Fadd

18000
0 SUM Zygnematal

B SUM Desmidiale]
16000

== @ SUM Ulothricale:
@ SUM Chlorococd
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Figurel2.4.2: Phytoplanktdsiomass and composition oDéhe Danube of Fadd

File nam&AKSII_KHT_12_DunaVKI_EN 178278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

At sampling poifitoftheDead Danube of Fadd 22 March 20pRytoplanktdnomass walks.2 mg/bn sampling
point2 16.0 mg/The corresponding levela-alflorophytioncentratiomere2 1 . 0 andlg8/. | 3 resfegtively
referring t6 (neseeutrophjand4 (mestrophizgradesindWater Quality ClassINDhe species composition of the
phytoplanktshowed significatitferencebetween the twamplingites Components of phytoplankton biomass in
the highest ratio at sampling point 1 included blue slgdeoapdue ordescillatoriales (32.8%s) well adiatom
species from the ord@entralesand Pennaleg26.8%and 19.05),at sampling pointbRie algae in the order
Oscillatoriales (28.0t8fom specié®m the order Centrdles7%)as well agrooved cryptomoné@dsyptophyta:
9.0%).

At sampling pointhienumber of taxowsreN=49the value of the Shandimersity wad 6 =03hat@®homogeneity
J=0.64At sampling pointlizse values ranged ug+t®.H 6 = 3 0853 espedively

The HLPI EQR value calculated on the basis of the phytoplankton composition accoatisguiptimeg \Weibt 1
wasHLPI1=0.728 taampling poinHRPI1=0.73@orresponding to a good ecological status

At sampling point 1 of Blead Danube of Fad®7 June 20X ghytoplanktdsiomass wak4 mg/land 5.8 mggt
sampling point Bhe corresponding levels-othal or op hy | | concentration were
referring to 5 (mematrophic) and 4 (mesotrophic) grades and WiateZlgasgaNo Il. The species composition of the
phytoplankton showed signifidéatencebetween the two sampling sites. Components of phytoplankton biomas:
the highest ratio at sampling point 1 included green algae species fonfotoeambiex(18.3%)blue algae in

the orderblostocalesChroococcalemdOscillatoriales (16.0%, 11886.0%) respectivelgs welliatom species

in the order Penna(@2%)at sampling poing&en algae in the or@bforococcalég2.1%)blue alge in the
ordersChroococcaledNostocalesandOscillatoriales (20.2%, %9B%y.4% respectivdlyas well agreen algae in

the ordeDesmidiales (12,8%).

At sampling pointienumber of taxowssN=67the value of the Shandimersity was 6 £4%hat ohomogeneity
J=0.85at sampling poinh2se values ranged Ug to6 4 , aHdI=088 re9p@ctively

The HLPI EQR value calculated on the basis of the phytoplankton composition according to the WFD at samy
wasHLPI1=0.696} sanpling pointHRPI=0.7120rresponding to a good ecological status

At sampling point 1 of the Dead Danube oh R&d8eptemb2d12phytoplanktdiiomass wak4 mg/land5.8

mg/lat sampling point Phe corresponding levels -dil@ophyll contcen at i on were 23. 0
respectively, referring to 5 @e@sophic) and 4 (mesotrophic) grades and Water Quality Class No Il. The spe
composition of the phytoplankton showed sigdifficantedetween the two sampling sites. Cantgparfie
phytoplankton biomass in the highest ratio at sampling point 1 included green algae spedit3.3%ltlee order
algae in the ord€pstocalesChroococcalesndOscillatoriales (16.0%, 11aB#®6.0% respectivglyas well as

diatom spéss in the order Penndle2%)at sampling poingizen algae in the or@blorococcal¢22.1%)blue

algae in the orde2hroococcales NostocalesandOscillatoriales (20.2%, 96%y.4% respectivglyas well as

green algae in the ofdesnidiales (18%0).

At sampling point 1 on a number of taxons N=62, the value of the Shannosi t y was HO6=4.5
J=0.76 volt, at sampling point 2 these values ran

The HLPI EQR valuewdated on the basis of the phytoplankton composition according to the WFD at sampling
wasHLPI=0.70&t sampling pointlRP1=0.610his aluecorresponds tagaodecologicadtatus

At sampling point 1 of the Dead Danube @f FaddbvembddI2phytoplanktdnomass was3 mg/and2.9 mg/l

at sampling pointThe corresponding levelsohal or op hy | | concentration wer €
referring to 5 (mematrophic) and 4 (mesotrophic) grades and Water Qudbtyl CTagsspecies composition of the
phytoplankton showed signifidffertencebetween the two sampling sites. Components of phytoplankton biomas:
the highest ratio at sampling point 1 (57.6%) dgmotmast cryptomoné@syptophytaRelative almdance of the
diatom speci@s the order Centrales W&9%, Desmidiaesldgreen algae listed in @dorococcalesder7.1%

and5.®%, respectivelgomponents of phytoplankton biomass in the highest ratio at sampling point 2 included blu
in the order®scillatorialeandNostocales (22.286d13.1% respectivglydiatom species in the order Centrales
(18.3%)ygrooved cryptomonéde/ptophyta: 10.5%s well agreeralgadn the orde€Zhlorococcal€.8%).

At sampling point 1 on a nuwibaxons N=45, the value of the Slthhnerer si ty was HO6=3. 1.
J=0.57, at sampling point 2 these values ranged u
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The HLPI EQR value calculated on the basis of the phytoplanktoracoongiogjttorthe WFD at sampling point 1
wasHLPI1=0.827igh at sampling pointiRPI1=0.748orrespondirig agoodecologicadtatus

The HLPI value calculated on the basis of the phytoplankton composition aadctakitschidoophyll
concentt#on as well was HLPI= corresponding to a good ecological status.

Sampling unit EQR E(gglsoeg(;c:rll SéaQt;S)
PLFHDMarch 0728 good
PLFHDR®arch 0730 good
PLFHDIune 0696 good
PLFHD3une 0712 good

PLFHDSBeptembs 0.705 good
PLFHD&epgembe 0610 good
PLFHDNovembe 0827 high
PLFHD®ovembe 0748 good
averagevalue 0.720 good

Tablel2.4.24: Ecological status assessment based on phytoplankton of the body of water mai&epghtUh&viAdei Dead
Danube of Fadd according to the criteria of the WFD

Based on the findings of the assessment it can be stated that the ecologicaDstatudamiuties of Fadd
according to tpaytoplankt@malysis wagod

Water replenishmenthieDead Danube of Faglénsured through BaksFadtmain candHURWAEP868 a

result of the backwater reclamation carried oL®981t®@8period using a 12 kilometres long and supplemented
with the cooling water of the Paks Nuclear PavigasBtion the results it can be claimed igtdpéanktard

the backwater channel is basically of stagnant nature and deviates fundamphyadpl&okiciven positioof

the Danube

Cooling water discharged froPetkeNuclear PowenBias no effect on hteytoplankt@ommunity the Dead

Danube of Fadshdsuch impact can not be expected in the futur&imitihnehis water replenishment route is
controlled, it can be shut down in case of failure events

12.4.2.3Phytobenthos

Phytobentts samples were taken in the Dead Danube of Fadd profiles during the year 2012 twice (summer anc
at two sampling points each

Dead Danube of Fadehddferry| Dead Danube of Faddomboripeach
PLFHDFB1 PLFHDFB2
TAXONS 27.06.2&)12 26.0)9.2012 27.06.20(12 26?09.2012
pi (%) pi (%) pi (%) pi (%)

CENTRALES
SUM Centrales 00 23,6 1,8 16,2
PENNALES
SUM Fragilariaceae 444 393 260 160
SUM Achnanthaceae 129 205 76 305
SUM Naviculaceae 308 109 538 219
SUM Bacillariase 50 52 40 20
SUM Epithemiaceae 54 05 40 129
SUM Surirellaceae 00 00 00 00
SUM Pennales spyihé 14 00 27 05

SUM 100 100 100 100

Tablel2.4.25: Compositianf the benthitatom populations inRkead Danube of Fadd

File nam&AKSII_KHT_12_DunaVKI_EN 180278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

In the upper (Fadd: ferry) profile @é#tteDanube of Fadd 27 June 2012e benthic diatom populations consisted
exclusively of taxons belonging to th@endatesThe components in the highestfridte Bennalekatom stock
were the taxons in fhegilariacegeNaviculaceaand Achnanthaceae famdf which the relative abundance
projected to the individuals countet4wés, 30.8%nd19.2% respectivelyaxons of tieaagilariacedamily wth

the highest relative abundance indhrdgiflaria capucina (25.8%d Fragilariaulna var. ulna (13.6%le
Naviculacedamilywas represented bMavicule Cymbella Gomphonemaand Amphorapecies as well as
Rhoicosphaenia abbrevietta Achanthaceatamily was represented\blgnanthidium minutissimum (=Achnanthes
minutissima) (11.8%)ecconeigpediculusCocconeigplacentulaand Achnanthespecies.The share of the
Epithemiacedamilywasb.4%that of thBacillariacedamilys.®6. TheEpithemiacedamily was represented by the
speciefkRhopalodia gibBadEpithemia sorex, Bacillariafzaaity bilitzschiamphibialitzschionticolaas well as
othemMitzschia (Lanceolatg®cies.

The number of taxons found ranged ap7thblvalue of the Shanmtiversity wad 6 = 4thatloBgmogeneity
J=0.80The EQR value of the lake diatom indéXm&a§P0)=0.6Z0rresponding to a good ecological status

In the upper (Fadd: ferry) profile of the Dead DanuberoR&a8eptemb2d1223.6%0f the benthic diatom
populations consisted of taxons belonging to thentrales, 76.436taxons in the or@ennalesComponents of
phytoplankton biomass in the highes22@¥g (ncluded mainly Centdibtem species represenye@yielotella
ocellata.Components of Penndiesom populations in the highest ratio were represémdgilabigiceae
AchnanthaceaadNaviculacedamilyof which the relative abundance projected to the individuals 88usfed was
20.5%and 10.94, respectivelyfaxons of thEragilariacedamily with the highest relative abundance included
Fragilaria capucina (21.a% Fragilariailna var. acus (10.7%)e Achnanthacdaeily was represented by
Achnanthidium minutissimum (=Achnanthesinman(i8.8%€}occoneiglacentul@andAchnanthdanceolatd he
Naviculacedamilywasrepresented Navicula CymbelaGomphonemandAmphorapeciesThe share of the
Bacillariacedamilywas5.2% that of th&pithemiacedamily0.®6 The Rcillariacedamily was represented by
NitzschipaleaNitzschiamphibia\itzschidissipatandNitzschifonticolaas well agtheMNitzschia (Lanceolatae)
speciegheEpithemiacedamilywas representedHypithemia sorex.

The number of taxonmtbranged up t&38,the value of the Shandwersity wad 6 = 3hatsoBgmogeneity
J=0.72 volthe EQR value of the lake diatom indéXDIagP0)=0.62;0rresponding to a good ecological status

In the lower (Dombori: beach) profile of th®dede of Fadd 27 June 2019B.2%of the benthic diatom
populations consisted of taxons belonging to the orderTPencamegonents in the highest rate of the Pennales
diatom stock were the taxons iNdteulaceaeFragilariaceae@nd Achnarmiaceae familgf which the relative
abundance projected to the individuals couri@@%ag6.0%nd7.6% respectivelyhe Naviculacetemilywas
represented byavicula Cymbella Gomphonemand Amphorapecies as well aRhoicosphaenia abbaiy
Taxons of theragilariacedamily with the highest relative abundance Fegdada ulna var. ulna (14aBfb)
Fragilari@apucina (6.2%he Achnanthacedamily was representeddblgnanthidium minutissimum (=Achnanthes
minutissima) (6.7%)nd CocconeiplacentulaThe respective share of Baeillariaceaéamilyand of the
Epithemiacedamilywas4.® for bothThe Bacillariacefzanily was representedNitgschialissipataNitzschia
fonticolaas well astherNitzschia (Lanceolasmyciesand theEpithemiacedamilyby Epithemia soreand
Rhopalodia gibba

The number of taxons found ranged ap4ithll value of the Shandwersity wad 6 = 4that4othamogeneity
J=0.87 volthe EQR value of the lake diatom indeX&k20)=0.62;0rresponding to a good ecological status

In the lowdbDomborbeachprofileof the Dead Danube of Fad@6 Septemki201216.2%of the benthic diatom
populations consisted of taxons belonging to Gentrales, 83.8% taxons ingPennalesrderComponents of
Centralediatom populations in the highegtlEafi8o)vere represented®@yclotella ocellali&e in the upper profile,

a species abundant in the plankton .aeheabmponents in the highest rate of the Rbsioalestock were the
taxons in thiechnanthaceadaviculacead-ragilariaceaandEpithemiacedamilyof which the relative abundance
projected to the individuals counte®DVeés, 21.9%, 16.8%@12.9%respectivelyhe share of the Bacillariaceae
family was2.® The Achnanthacdaenily was represented Aghnanthidium minutissimum (=Achnanthes
minutissima) (29.2%ycconeiplacentulandAchnanthespeciesthe Naviculacedamilyby Navicula Cymbelia
GomphonemandAmphorapeciesas wk asa Rhoicosphaenia abbrevidtis was the time and place when and
where the occurrence of the extremely rare Mpstiegoia smitbii the Naviculaceae family was recorded
Mastogloia smithii var. lacustisged on the Red List of Hundgdgiaan the potentially threatdiéd Vulnerable)
category N £ ME T HTa@fs®bthieragilariacedamily with the highest relative abundance mcgdada
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brevistriata (5.3%dagilariaapucina (5.2%ndotherless abundahRtagilariapesies TheEpithemiacedamilywas
represented Hgpithemia sorex (11.8¥JRhopalodia gibba (1.1 Bacillariacedamilyby Nitzschiamphibia
and othdXitzschia (LanceolatgEcies.

The number of taxons found ranged ap5ithl value of ti&hannodiversity wad 6 = 3thatéofhgmogeneity
J=0.71 volthe EQR value of the lake diatom indeXIagP0)=0.62;0rresponding to a good ecological status

The number of taxons found ranged ap6ithll value of the Shandwersity wadd = 2 the@ @hpmogeneity
J=0.62 volthe EQR value of the lake diatom indeXDlagP0)=0.6torresponding to a good ecological status

Sampling unit | EQR E(gglsoeg(;c:rll SéaQt;S)
PLFHDIune 062 good
PLFHDZune 062 good
PLFHDSepterber 062 good
PLFHDS&eptember| 062 good

averagealue 062 good

Tablel2.4.%: Ecological status assessment based on phytobenthos of the body of water marked (HULWAIHO66) and namr
Danube of Faddcording to the criteria of the WFD

Based on the findings of the assessment it can be stated that the ecologicaDstatuSamfutiee of Fadd
according to tplytobenth@malysis wagood Just like in the case of the statement made with tregyéirdiings
of thephytoplankt@ssessment, phytobenthos composition in this body of water is decisivehaodcagnant

The discharge from the Paks Nuclear Power Plant has no detectable impact on the phytobenthos commun
water body dns not expected to have such effect following the completion of the proposed project, either

12.4.2.4Macrophyte

Floristic and ecological status assessment oD#eal Danube of Fafiddings

Macrophyte sampling of the Dead Danube of Fadd according tashectdRiplished in 2012 in a total of six
sampling units in two sampling sessions (summer and autumn season) at two sampling sites.

Thesamplingeveale@5specie¢Tablel2.4.27). One of the species in thédarex pseudocypémigoys protection
under Hungarian laith an intrinsic value of MM No Naturda000 indicator species occupraghtitative surveys
mainly involved common weeds and tolerant species but a number of other speeitsvelyrapdraggressively
spreading introduced elements. They are able to adapt to the changing emditansemiatjuickly, possess
rapidreproductiarapabilities and a part of them may threaten elements of the native vegetatiomimea serious ma

Scientific name English name |PLFHDMH
Agrostis alba Redtop 2
Alisma plantagguatica Common water plg 1
Berula erecta Water parsnip 1
Bidens tripartita Thredobe beggarti 1
Calystegia sepium Largebindweed 2
Carex gracilis Slender ttéfd sedge 2
Carex pseudocyperug Cyperus sedge 1
Ceratophyllum demer{ Rigid hornwort 4
Chladophora sp. Filament alga sp. 2
Eupatorium cannabin{ Hemp agrimony 1
Fraxinus pennsylvani¢ Red ash 2
Galium palustre Marsh bedstraw 2
Glyceria maxima Reedsweetgrass 1
Hydrocharis morgasa| Frogbit 1
Iris pseudacorus Yellow flag 1
Lycopus europaeus | Gypsywort 1
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Tablel2.4.27: List of macrophytes ortbad Danube of Fadd

Scientific name English name |PLFHDMHR
Lysimachia nummular Yellow loosestrife 1
Lythrum salicaria Purple loosestrife 1
Mentha aquatica Water mint 1
Myriophyllum verticillg Whorled water milf 3
Najas marina Spiny water nymplk 1
Peplis portula Spatulaleaf looses 1
Phragmites australis | Common reed 5
Populus nigra Black poplar 1
Potamogeton pectina{ Curly leaf pondwes 1
Potamogeton perfolial Perfoliate pondwes 2
Rubus cf. caesius Dewberry 1
Salix cinerea Grey willow 1
Salix fragilis Crack willow 2
Scutellaria hastifolia | Spear leaved skull 15
Solanum dulchamara | Bittersweet 1
Typha angustifolia Narrowleaf cattail 3
Ulmus laevis European white el 3
Uticularia vulgaris Greater bladderwo 1
Veronica anagaHiguati Water speedwell 1

Similarlpf thesampling unitgas analysed by cluatalysigFigurel2.4.23).

Similarity

0,96

0,90

0,78

0,72

® > > N
& & &

< Q§ <<§ «*\@
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0,66+

0,60
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Figurel2.4.23: Cluster of the macrophyte populationDaathBanube of Faddpling sitelervied from tBeayCurtis
similaritfunction on the basis of the aggsegateeandautummsamplingata

As a result of tokister analydise sampling points of the norfRABRL-2-3) andsoutheriFAR4-5-6) end of the
channel bottom are separatezldifferentiation between thbramches of the cluster is caused by the extensive reed
(Phragmites austraésdwhorled watenilfoil(Myriophyllum verticillatstajds and the higher number of reeds
colouring elements in the southern enthaxfiiivater chanrighe differencesvealed in the number and quantity of
the species concur with the river morphology variations detected between the two ends of the bottom channel

Findings of tHeead Danube of Fadete compared to those oDHmubeindof theKondot.ake as well athe

Angler Ponds
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Figurel2.4.24.: Cluster of the macrophyte populations at the Danube, the Dead Danube of Fadd, Rizhiluy Pakelsand
sampling siteterived from the B@uyrtis similarity functiorthe basis of the aggregate suanchautumn samplitaga

Based on trenalysishe lakeandDanubesampleshowed a distirsgtparatigmeflecting the hydrological difference
of the two types of water .Bboelyetation of tkendor LakendAngleiPond sampling points seemed to be similar to
each othethe vegetation of ihead Danube of Fadtk different and tleelisampling sectgwvere arranged in a
nortksouth alignmeneflecting the river morphology varidtimdendrogramlearly shwis that species swap
between the macrophyte stocks DedldeDanube of Fatdiof theDanubés negligible

DeAaDDANUBE OFADDWFDSAMPLING POINTS

During the ecological status assessment the water space as a whole is classifiedviEtmergatariibased
on the data sets obtained fromatheling site¥he status of the body of water is provided as the average of th
findings in the different seasons and at the different sampling sites

PLFHDMF Aggregate DAFOR cubic val{Number of spees

A (ndicator species 73,8 3

B (heutral specids 4123 24

C (disturbance indicator specje 2 1

SUM 488,1

Reference Index 14,7
EQRValue 057
Classification good

Tablel2.4.28: Ecological statassessment of fhead Danube of Fadded on macrophyte derived water quality

Based on the findings of the assessment it can be stated that the ecologicaDstatuSamiuties of Fadd
according to theacrophytenalysis wagod Ecologicalnalgispointed out the fact thacrophyteegetation of
the backwater differs fundamentally from that of the Danube

Cooling water discharged from the Paks Nuclear Power Plant has noreféeopbyt@bsmunity in the Dead
Danube of Fadd and sugladtncan not be expected in the future by the erection or operation of Paks I, either.

12.4.2 5Macrozoobenthos

File nam&AKSII_KHT_12_DunaVKI_EN 184278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

Faunistic and ecological status assessment of the Dead Danube of Fadd findings

Macrozoobenthos sampling of the Dead Danube of Fadd was ac&biglishegoirsampling sessions (summer
and autumn seasddiiring summand autumn sampling 46 different macroscopic invertebrate taxons were iden
(Tablel2.4.2).

Taxons PLFHDMZEB PLFHDMZBH
Water wormgOligochaeta) 4
LeechegHirudinea)
Alboglossiphonia heteroclita (LINNAEUS, 1761) 2
Snails(Gastropoda)
Acroloxus lacustris (LINNAEUS, 1758) 6
Bithynia tentaculata (LINNAEUS, 1758) 16 2
Ferrissia clessiniana (JICKELI, 1882) 2
Gyrauls al bus (O. F. M/ LLER, 2 5
Gyraulus crista (LINNAEUS, 1758) 2
Gyraulus laevis (ALDER, 1838) 2
Physa fontinalis (LINNAEUS, 1758) 15 2
Physella acuta (DRAPARNAUD, 1805) 21
Planorbis planorbis (LINNAEUS, 1758) 2
Radix auricularia (LINNARUJS8) 2
Radix balthica (LINNAEUS, 1758) 3
Radix sp. 2 2
Val vata cristata O. F. M| 3
Val vata piscinalis (0. F. 22 26
MusselqBivalvia)
Dreissena polymorpha (PALLAS, 1771) 2
Mites(Acari)
Hydrachnidia 7 3
CustaceangCrustacea)
Asellus aguaticus (LINNAEUS, 1758) 2
Corophium curvispinum 2
Limnomysis benedeni CZERNIAVSKY, 1901 13 6
MayfliedEphemeroptera)
Caenis robusta EATON, 1884 4 39
Cloeon dipterum (LINNAEUS, 1761) 2 4
DragonfliegOdorata)
Aeshnidae Gen. sp. 2 2
Anax parthenope (SELYS, 1 2
Coenagrion puella (LINNAEUS, 1758) 3
Coenagrion sp. 3
Crocothemis erythraea (BRULLE, 1832 18 2
Erythromma viridulum (CHARPENTIER, 1840) 7
Ischnura elegans (VANDER LINDEN, 1820) 34 2
Orthetrum brunneum (FONSCOLOMBE, 1837) 3
True buggHeteroptera)
Gerridae 2
Gerris argentatus SCHUMMEL, 1832 2
llyocoris cimicoides (LINNAEUS, 1758) 3
Micronecta sp. 2
Plea minutissima LEACH, 1817 2
CaddisfliegTrichoptera)
Ecnomus tenellus RAMBUR, 1842 2 14
Leptocerus tineiformis CURTIS, 1834 12
Flies(Diptera)
Ablabesmyia sp. 6 2
Chironominae 28 2
Forcipomyia sp. 2
Glyptotendipes sp. 2
Limoniidae 2
Procladius sp. 2
Tanytarsini 2 27

Tablel2.4.2: List of macrozoobenthos taxons Badtédanube of Faadinsummeandautumsampling

Almost all the taxons detected are typical lenitic, stagnant organisms, the majority of which dasittally asso
aquatic plants (for insta@ioeon dipterum, mayfly; Ecnomus temeltlis,fly At the same time other invasive lotic
species found in rivers as well also occur here (for instance th€asopthymocturvispinanePonteCaspian
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mysidLimmomysis benedamid zebra mussBreissena polymorplihich were most probably introduced here from
the Danube

No seasonal difference or differences across the sampling units were revealed by the analysi®bftibe density ¢
sampling units he summemnd autumn samplegurel2.4.5).
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Figurel2.4.5.: Density and number of taxons of macroscopic invertebrates collected in the samplagl DarsudiRiher
sectionof Fadd

Although statisticallysedoudlifferencesxested between the community structure indicators, some deviations can
seen on the diagrams nevertheless. Differences in density might be caused by the fact that a continuo
Ceratophyllum demerswain weeds can be found oRirdeHDMZBdamplig site while there were hardly any in
other places, which rendered the site homogeneous and had a shadowing effect, resulting in poor catches bott
and autumm\s opposed to this, emerging and submerging vegetation with a large amawcuokdedtitine
PLFHDMZB2 sampling site whitdinly in thigtoralzonei is able to provide food (for ins@loesn dipterum
mayflyAsellus aquaticesal) and substrate (snails, leeches) for a significant number of invertebrate organisms.

The nmber dfaxongdentified was higher during the summer which depends on thdifiecydfepcapérties of
the aquatic insedts other words, a number species can not be collected in autumn because they fly out from tt
space concerned (fetanceaddis fliesnayflies and dragonflies)

The hair weed matsPeFHDMZBHasically have a relatively large surface which represents a very heterogene
habitat (microhabitats) and such a feature is usually associateduwitreadbindivadsand an increase in the
number daéxons

The comparison of Bead Danube of Fadacrozoobenthegemples with those from the Daasibesll afsom the
Kondor Lake and the Fishing Rlemdsnstrated tlmhcrozoobenthoemmunityn the Dead Danulife=add differs
essentially from that of the Danube, indicating the subsistence of a typicaltgrfanigidneéstancecnomus
tenelluscaddis flyCloeon dipterymayflyetc), though a few invasive elements fr@artbbgfor instancEagern
crayfish Orconectes limosugonteCaspian mysidlimnomysis benedealiso appeared in teamples The
dendrogramoints out that of all stagnant water habifashitige Pondse the closest to the Danube Khildor
Lakeresembles more to hlabitats atdeld.This represents ttennectivitp theDanubevell

File nam&AKSII_KHT_12_DunaVKI_EN 186278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

064
062

06
058
0.56
0.54
052

0 —‘/’_‘:‘ ;.HH { k] il b | - ] {
I 3 A4 > & =& & g & &8 &§ &

g & Rk ; 2 2 2 2 2 2 2 2

& & B B B B [ &

allovizek

§ 1 | -ietihl wateks

Figurel2.4.2: Cluster diagram of the sampling sites based on the presence or absence of macragcopjaimseiteb
derived using the Rogeasimoto similariy function for all summer sartiesad Danube of Fadd

A DeEADDANUBE OFADDWFDSAMPLING POINTS

Having regard to the fact that no multimetric nsathikablidor the purposes of ecolbgizdus assessment of
stagnant water using macroscopic invertebrates, classification was made on the basis of the Hungarian macro
family scoring system (MMCH] [&Rich is used internationally as well.

Ecological status of the two watezsspace defined as the average of the samdnsrtumn sampléal{le
12.4.20.

Summer Autumn

HULWAIHOBRater body ;i cr T ¢ T Classificatio]l MMCH T & | Classificatior
PLFHDMZB1 |58.5 |3.90 good |47 3.92| moderate
PLFHDMZB2 64 3.56 moderate| 49 3.77| moderate

Aggregatelassificatior moderate

Tablel2.4.210 Ecological status assessment etk Danube of Fédded omacrozoobenthos

The eological statdefied as the outcome of the classification procedwdesateTheDead Danube of Fadd
can be characterised by a basically laconatiozoobenthasmmunifputDanubéased elements also appear in
lesser numbers

The impact of tRaks Nuclear Powanion thenacrozoobenthesmmunity the Dead Danube of Fadd can not
be confirmedndit can not be expected that during the construction or dpekatitmeod will be any change to
be associated with anthropogenic.effects

12.4.2.6Fishes

Faunisticand ecological status assessment of the Dead Danube of Fadd findings

Fish sampling in the Dead Danube of Fadd took place twice (summe®1autarnwg iprafilBsiring the summer
and autumn survey a total Hf2lindividuats 17 speciesould b identifieth the two sampling unttsung
individuals 00 $pecies were detected in the saf@pleof the species found was profebtetbus amajushe

File nam&AKSII_KHT_12_DunaVKI_EN 187278



MVMPaks IPrt. Environmental Impact Study
Implementatiof new nuclear power plaitsat the Paks sit&ater quality assessment of the Danube and other surface waters pursuant to the Water Frameworl

European bitterling is atstmetime a wtected species of Community importance uexiétoAihrof the Habitat
directive.

Species name  PLFHDHIPLFHDHZ
Rutilus rutilus
Scardinius erythrophth
Alburnus alburnus
Abramis brama
Tinca tinca
Pseudorasbora parva
Rhodeus amarus
Carassius gibelio
Cyprinusazpio
Silurus glanis
Ameiurus melas
Esox.ucius
Lepomis gibbosus
Perca fluviatilis
Sander lucioperca
Proterorhinus semilun;
Neogobius fluviatilis

Tablel2.4.211 Fish species found inDiead Danube of Faddhples

N E R
A A I Y R Y Y e S S S TS

Abundance levels in the samples from the two sampling units were hithmogerdifesences in the habitat
conditions were distinguishable mainly in the autummissligptdsut constaiftedlence in the number of species
can also be seen between the two sampliffdhemeggason for this can be explained by the environmental conditio
but also by the different depth of water of the two sampling units

The ecological analysis and timeitidnal characteristics for the fish community in the twonéigofplimdead
Danube of Fadetre provided basedidalasKk o v &ndTs: t h m®-L7®s z [ 12

Functional featuresummer |PLFHDH1PLFHDH2
Feeding grounds

Open water 18,61 046
Metaphyc 68,40 94,47
Benthic 12,99 5,07
Flow rate
Stagnofil 65,80 87,56
Eurytop 34,20 12,44
Rheofilic 000 000
Origin
Introduced 45,45 71,89
Indigenous 54,55 28,11

Functional featureSutumn | PLHF1 | PLHF2
Feeding grounds

Open water 17,76 6,19
Metaphtc 59,81 81,43
Benthic 22,43 12,38
Flow rate
Stagnofil 58,88 81,43
Eurytop 41,12 18,57
Rheofilic 000 000
Origin

Introduced 33,64 58,10
Indigenous 66,36 41,90

Tablel2.4.212 Selectefunctionalharacteristias the Dead Danube of Fadd fish community

Thefish communiof the Dead Danube of Fadd shows a structure typicaRfuedfiliesauna components are
missing entireljhis confirms the assumption that fish migration is essemntaitedeven between the backwater
bottom channel and the natural watercourses with which it is in indirecirderalectiviéans that the backwater
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channel bottom has an independent and basically self sufficient Bessdodriishe fings of this study and on
references from the professional lit€kdlask o v 8 €19])it fah Be demonstrated that stocking of fish have an
essential influence on the structurenafuredish community

Differences in the environmental ecenbgiwveen the two respective areas in the backwater channel are reflecte
the deviations in fliactional characteristicthe respective fish commuditigigher level of relative abundance of
open water as well as benthic species and an gouphopaer level of metaphytic and stagnofil species is typical fc
the sampling unit marRe&FHDHIThis means that the Fadd area of the backwater channel point towards a bel
eutrofication metabolic pathevégenced by the strengthening of thectauponents associated méttrophyte
vegetation and also by the increase of abundtag®f#fpeciesHowever, a higher levetlative abundance of
theinvasive species in this area indicates also that the process does not point tasswdiatictinodxthe fish
community with lower number of species and consisting gagrasfpelciesbut towards a continuously pioneer
association which is the result of the management of the fish stock

Similarity of the fish communities De#doeDanube of Fadd well athe DanubgKondor Lak&ishing pond was
analysed by a multiple variable métthadtl and young specimens diZBamplinginits and data from the two
samplingeasons were tested in an aggregate manner by theaRrayattidistance functidrhedendrogram
was drawn up by cluster analysed calculated according to the grupwaeighage Pair Group Method with
Arithmetic MeanWWiPGMAgue 12.4.27).

PLKTHI
PLHTHI
PLHD21
PLHD11
PLHD41
PLHD31
PLHD32
PLHD42
PLHD12
PLHD22
PLFHDH1
PLFHDH2

0,94

0,84

0,74

0,6

Similarity

0,5

0,4-

0,3

0,2+

0,14

Figue 12.4.27: Dendrogram of templing unit@sed on abundance of fishes

You can see from the results thaaddegfple$PLFHDH1, PLFHDEIZ) further away thanDa@ubeamples

This supports the asstimnpthat thiéish community the Dead Danube of Fadd was isptatditally no exchange

of species was possible betwe&@athé@ndthe backwatérhe fish community of the Dead Danube of Fadd shows
a structure typical for lakeéghe same tin@mogeneity of the two sampling units within the backwater channel
indicated by their close relationship
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A DEADDANUBE OFADDWFDSAMPLING POINTS

No WFD based classification method exists in Hungary at the time being &t (ake$§ elgihail&]tmade b .
recommendation on the classification method for stagnant water bodies in the course of the river basin me
planning process. In this work the assessment was made on this basis.

During the assessment process results from both éharsdimotumn sampling were taken into consideration in &
way by which the final classification values were determined as the arithmetic means of the base values acco
rules of rounding.

Classification criteria PLHF1_
Value| Value index
Experjudgement 2 2
Specialist species, relative abun 33,49 3
Indigenouspecies, relative abunq 47,73 2
Classification result 2,33
WFDClassificatiorValue index good(4)

Tablel2.4.213 Ecologal status assessment obteed Danube of Fadded on tifesh community

Taking into account the recommendation rfaelelésssification method for stagnant water bodies in the course o
the river basin management planning gk@&3<he outcernf theclassificatioorocess according to \#ieD
criteria thecelogical stattlee Dead Danube of Faddywad

Findings of this study and references from the professiondlotitecatofien that the backwater channel has
basically an indepertdard sefustaining stock of.filsththe same tinatificiadtockingpas a substantial influence

on the structure of tiadurafish communitgorrespondingly, iead Danube of Fadd be listed in the category

of modified lakes with a fislk stetermined basically by the fish management practicBasgubloedthaata
analysisio change attributable to the discharge fRarkstiNuclear Power Riaotd be found and no such impact
can be expected during the construction and opEwtitin etherEcological statastheDeadDanubaevill be
determined by the prevailing environmental conditions and.its utilisation

12.4.2.7Comprehensive ecological status classification of the body of water marked HULWAIHOG
named Dead Danube of Fadd atingrto the WFD

For the purposes of evaluation, basically the fundamental principles included in the ECOSTAT guidance docur
(ECOSTAT 2005: Common Implementation Strategy for the Water Framework Directive (2000/60/EC) were
consideratip as well as the domestic natjaiggEncaspecified in the course of the planning process of the natione
river basin management plan in 2008.

During the assessment of the water body in accordance with the Water Framework Directiveitioipldaskification
"one bad means all bad" was followed.

Though no WFD based classification method exists for lakes with respect to macrozoobenthos and fish commt
the reliability of the sampling and evaluation of these biological eleméa@sdheesatisicarried out on the basis
of these two biological elements were taken into account with full weight.

HULWAIHos{ " nysicechemical | Phytoplank Phytobent -\ oot Macrozoobenth|  Fishes
properties on 0S
Does not reachagb
Dead Danube status good good good medium good
Fadd
(moderafe

Tablel2.4.214 Classification of head Danube of FéHt/LWAIHO0663ased on th&'FD

Based on the evaluation results of the water quality assessanernb ple requirements laid down in the WFD
carried out in 2012 the ecological status of the water body marked HULWAIHO66 was moderate. It can
furthermore that the discharge from the Paks Nuclear Power Plant has no detectable timpadsessady of
groups and no such impact can be expected dmmstithetion of Paks Il or during the service period which cen b
characterised by a number or different operating stats including failure events
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12.4.3NORTHEREEADDANUBE OFOLNA(HULWAIH136)

Tests concerning the determination of the-pihsiczal parameters were carried out in the Northern Dead Danube
Tolna situated some 25 km to the south from the site two times ihdliefsbeopear 2013. The layout of the
profile is shown Bigurel2.4.3L. Classification of the Northern Dead Danube of Tolna was made according to t
tests.

12.4.3.1Physical and chemical results of water testing

L

Figurel2.4.3L: Test site on tiNorthern Dead Danube of Tolna

The findings of the water quality tests carried diodhaireDead Danube of Tolweo profiles in the second half
of the ye&013are shown fablel2.4.31 for each elemeand each group according to the criteria of. the WFD

NORTHERREADDANUBE OFOLNAPROFILELASSIFICATION ACOING TO THA/FD

Theacidificatiostatus of the Northern Dead Danube of Tolna on the hsis of @lash, the evaluation grade is
4.0. Therefore the acidification status based on the test results from the second half of the year 2013 is classifie
status in accordance with\tRBassessment methodalogy

The salinity status on the basis of the conductivity is in Haakui#ititihegrade is Zterefore the salinity status
based on the test results from the second half of the year 2013 is classified as good status in accordance wil
assessment methodology.

The oxygenation conditions based on the basis dafriteedidmmlved oxygen is in Class |, oxygen saturation Class |
BOR andCODin Class 1V, the evaluation grade is 2.5. Therefore, the status of the oxygenation conditions base
test results from the second half of the year 2013 DID NOT REACHSTHAE D0 accordance with the WFD
assessment methodology.
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The nutrient conditions based on the basis of the elementshuarmdoorigninosphat® is in Class 11, while nitrate

N, total nitrogen, total phosphechigraphwylid not reach good stafthe evaluation grade of the group is therefore
1.0,andthe status of timeitrientonditions based on the test results from the second half of the year 2013 DID
REACH THE GOOD STATUS in accordance with the WFD assessment methodology.

With respeat tnetal statuall elemestre in Class |, the evaluation grade of the gyriingpafore, the status of the
status of metals based on the test results from the second half of the year 2013 is classified as excellent in «
with the WFD assessirmethodology.

TheNorthern Dead Danube of TelblhWAIH138ater bodydid not reach good status terms of physico
chemical parameters based on the test results from the second half of the el @§it 3l istdes assessment
according togiWFD

© Tolnat o c E
2 € | Northern 02 = .
Elements g % Dead | S i-channel 2 é 2 .§ Tgr;ggggggn S i-channel
2= Danube |downstrean] 2 @ 2 3 THD landTHD Ii downstrean
) THD land 5 g § 5
THD IL. Z 3 =Y
& > C =
£S5 | 5° Group
average average =0 P Group classificatior|
classification sta status
pH 8.37 8.15 4 4
Acidification status 4.0 4.0 goodstatus goodstatus
Conductivity 0s/ 652 1052, 5 0
Did not reach
Salinity 4.0 0 goodstatus good gatus
Dissolved oxygen mg/| 9.1 10.0 5 5
Oxygen saturation % 101 104 5 5
BODB mg/l 7.6 4.5 0 0
COIX mg/l 42.5 43.6 0 0
Did not reach | Did not reach
Oxygenation conditions 25 2.5 good status good status
AmmoniutN (NhE-N) mg/| 0.29 0.39 4 0
NitrateN (N@-N) mg/l 0.56) 1.35 0 0
Total nitrogen mg/| 4.18 4.67 0 0
OrtephosphatéPQ-P) Og | 39 458 4 0
Total phosphorus Og | 108 485 0 0
achlorophyll € g/ 80.2 43.0 0 0
Did not reach | Did not reach
Nutrient conditions 1.0 0 good status good status
As € g/ 3.98 6.34 5 5
Cd € g/ 0.01 0.02 5 5
Cr € g/ 0.93 0.89 5 5
Cu € g/ 0.99 1.86 5 5
Hg € g/ 0.07] 0.08 5 5
Ni € g/ 1.66 4.28 5 5
Pb € g/ 0.22 0.02 5 5
Zn € g/ 4.06 11.3@ 5 5
Metals 5 5 highstatus highstatus
TolnaiNortheriDeadDanubgHULWAIH13&ATEFR .
BODY physicechemicaparametersecological DI e
status assessment according to the WFD et SEIE
Si - doanstehnfHURWAEP9SYATER BOL) .

. . . Did not reach
physicechemicaparametersecological status 00d status
assessment according to the WFD 9

Tablel2.4.3l: Wate quality test results fronNitrehern Dead Danube of Bolda i - downstredm sectioith classification according Wiz
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12.4.3.2Phytoplankton

Findings of th&lorthern Dead Danube of Bodmd their evaluation

Phytoplankton sampling on the-Deladdanube was carried out in two sessions 7 August 2013 and 1 October 2
in two sampling units for the quantitative and qualitative assessment of phytoplankton, at the same place and
the water was sampled for chemical testing.

Samplig sites and dates
TAXONS TolnaiDeadDanubd. TolnaiDeadDanubdl.
P50THDFI P50THDFI P50THDFI P50THDF
27.08.201 11.10.201 27.08.201 11.10.201
SUMpico 165 25 111 25
SUM nano 89 7 142 16
SUMFlagellates 609 152 336 385
SUM Chroococcales 778 57 555 58
SUM Oscillatoriales 3279 0 3034 0
SUM Nostocales 6267 0 4521 0
SUM Euglenophyta 194 0 75 0
SUM Cryptophyta 1328 18518 1491 13581
SUM Dinophyta 186 0 1 0
SUM Chrysophyceae 325 0 400 33
SUM Xanthophyceae 503 0 104 0
SUM Centrales 13032 0 368 16
SUM Pennales 377 3 180 1
SUM Volvocales 184 0 43 0
SUM Chlorococcales 4102 72 3450 113
SUM Ulothricales 9 0 0 0
SUM Desmidiales 247 139 84 101
SUM Zygnematales 39 0 11 0
SUM 31715 18973 18225 14329

achlorophyliconcentratiof O g 145,9 19,5 117,0 38,5
z(ao-/c;;wlorophyll contents dfiomass 0460 0103 0642 0269
degree of trophity 7 (eup) 4 (m) 7 (eup) 5 (meu)

Tablel2.4.2: Phytoplanktdriomas$ O @ida-chlorophyll concentratio® delels pn thorthern Dead Danube of Tolna

At sampling point Airgusphytoplanktdriomassvas31.7 mg/a-chlorophyll concentratich 5 . ,2orrésgohding

to the7 (ewolytrophic) graden t he t en ¢ typed®) trépbitgchl&(1Jdy N®INBE& h) 1998
2.2.9.) [E21], [1B1].Components of phytoplankton biomass in the highest ratio included diatom species frc
Centralesrder(41.1%)blue algae from the orddwstocaleandOscillatoriales (19.8%@10.3%)green algae in

the ordeChlorococcaléb2.9%)as well agrooved cryptomonéds/ptophyta: 4.2%).

In Octoberphytoplanktohiomasswas 19.0 mg/la-chlorophyll concentratio® . 5 cofespohding to the
(mesotrophigradeComponents of phytdgiam biomass in the highest(8ai6%yvere almost exclusiggtyoved
cryptomonad€ryptophytegpresented by Cryptomspasies

A the sampling polin Augustphytoplanktobiomasswas 18.2 mg/la-chlorophyll concentration 7. 0 Og /
correspating to thé (eypolytrophic) graden t he t en g-tymed®) trdphéty steflel dy N@mO 8 )
p. 251., T. 2.2.9.)1, [1B1].Components of phytoplankton biomass in the highest ratio included blue algae fro
ordersNostocalesndOscillatoriales (24.8A6116.6%)diatom speci@s the Centralesder(20.2%)green algae in

the ordeChlorococcalé€b8.9%)as well as groovagyptomonad€ryptophyta: 8.2%).

In Octobephytoplanktdriomassvas14.3 mg/kg-chlorophyll contexiior3 8 . 5 corf@gpbdnting to enese
eutrophjcgrade Components of phytoplankton biomass in the highest ratio (94.8%) were almost exclusively
cryptomonads (Cryptophyta) represented by Cryppmui@sas

Samplingesults suggest tipaytoplanktoon the Northern Dead Danube of Tolna is basically of lacustrine nature
differs radically fromghgtoplankt@momposition of the Danube

NORTHERREADDANUBE OFOLNAWFDBAMPLING POINTS
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The HLPI EQR index value calculated in accerttartice recommendations of the WFD on the basis of the
phytoplankton compositidtheasampling poinfP50THDFPdj the Toln&leadDanube in Aug§il3was0223,
correspondingdpoorecological status

The HLPI EQR index value calculatedanishaf the phytoplankton composition in Oct0l8#8pasgesponding
to ahighecologicatatus

The HLPI EQR index value calculated in accordance with the recommendations of the WFD on the ba
phytoplankton composition at the samplirgy(P60THDFP2) of the TokwdDanube in October 2013 was 0.455,
corresponding to a moderate ecological status.

The HLPI EQR index value calculated on the basis of the phytoplankton compositiea cnttemisiogbgtbber
was 0.826, correrding to a high ecological status.

Sampling unit EQR | Ecological statuépased on EQR
P50THDFPAugust | 0223 poor
P50THDFPRugust | 0455 moderate
P50THDFRQctober| 0878 high
P50THDFRQctober| 0826 high
averagevalue 0596 moderate

Tablel2.4.33: Ecological status assessment of the body of waté¢HiavWedH13éamedNorthern Dead Danube of Tolna
based ophytoplanktpaccording to theéFD

Based on thphytoplanktooomposition in the TdbeadDanubgthe HLPI EQR index value calculated in
accordance with the recommendations of the WHKBgeaddas amoderateecological statueheTolnaDead

Danubés connected to thaksFaddMain CandHURWAEP8GB)Yyougtihe Dead Danube of F&@sed on the

results it can be stated thapliygoplanktan the backwater channel was lacustrine in nature, which is essentiall
different from thRytoplankt@ompositian the Danube

Cooling water discharged from the Paks Nuclear PowsrriRiagffdtt on the phytoplankton community in the
Northern Dead Danube of Boldauch impact can not be expectedanrde of the erection and operation of the
Paks Il plant, including potential failure events

12.4.3.3Phytobenthos
Sampling of the phytabes on solid substrate (rock, wood) at the digtlicabzanpling sites on the Tdbeaid

Danube was carried out in two sessions 7 August 2013 and 1 October 2013 in two sampling profiles for the
and qualitative assessment of phytsbentho

TolnaiDeadDanube| TolnaiDeadDanubé
P50THDFB1 P50THDFB2
TAXONS 27.(58.20 11.10.2)0 27.0(8.20 11.10.2)0
Pi(%)| pi(%)| pi(%)| pi(%)
CENTRALES
SUM Centrales 8,2 00 301 5,8
PENNALES
SUM Fragilariaceae 13,6 14,2 9,1 5,2
SUM Achnanthaceag 215 11,4 4,6 6,3
SUM Naviculaceae 44,1 48,9 38,5 27,0
SUM Bacillariaceae 8,8 24,7 15,2 55,6
SUM Epithemiaceae 3,9 05 05 00
SUM Surirellaceae 00 00 00 00
SUM Pennales spyhé 00 05 2,0 00
SUM 100 100 100 1000

Tablel2.4.2%: Composition of the benthic diatom populatiof®bat@tD u n § b a n
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On théeTolnaDeadDanubd at the sampling pdif50THDFBd) 7 August 201832% of the individuals counted

the benthic diatom population belonged to themrdérs, 9¥Bofthem belonged to diatom species in the order
PennalesThe components in the highest rate of the REatomtestock were the taxons iNdlieulacege
Achnanthacead-ragiléaceae BacillariaceagndEpithemiacedamilyof which the relative abundance projected to
the individuals counted wWasl%, 21.5%, 13.6%, 8a&% 3.9% respectivelyThe Naviculacefmanilywas
represented WNavicula CymbelaGomphonemandAmphorapeciesas well as bghoicosphaenia abbreviata.
The Achnanthacdaenily was represented Amhnanthidium minutissimum (=Achnanthes minutissima) (20.5%
Cocconeis pediculasdCocconeis placentdlaxons of tHeragilariacedamily with theghest relative abundance
includedFragilaria ulna var. ulna (6.6%8gilarisnananaand Fragilarigpinnata The Bacillariacetzenily was
represented NitzschiapeciestheEpithemiacedamilby Epithemia sorébhe EQR value of the lake diatiex in
wasNTDIL(0)=0.596orresponding to thederatecologicatatus

On 11 October 20i®st othe benthic diatom populations consisted exclusively of taxons belonging to the
PennalesThe components in the highest rate of the REatomhstock were the taxons inNhegiculacege
Bacillariaceae, FragilariacdemhnanthaceaandEpithemiacedemilyof which the relative abundance projected to
the individuals counted Wa&9%, 24.7%, 14.2%, 1la4¥b0.5% respectivelyrhe Naviculeaefamilywas
represented INavicula CymbellaGomphonemandAmphorapeciesas well aRhoicosphaenia abbrevibt,
Bacillariacedamilywvas represented by Nitzschia spEeéetaxon of tReagilariacedamily with the highest relative
abundance wag-ragilariacapucina var. vaucheriae (13.2¥%g. Achnanthacdaenily was represented by
Achnanthidium minutissimum (=Achnanthes minutissiman{ZDos®oneipediculusThe Epithemiacedamily

was representediypithemia sorébhe EQRalue of the lake diatom indeXWaH._(:20)=0.586orresponding to a
moderate ecological status

On théTolnaDeadDanub® at the sampling pdPS0THDFB&ah 27 August 203@.1%of the individuals counted in
the benthic diatom population beltmgesl ordeCentrales, 69®ofthem belonged to diatom species in the order
PennalesComponents Gentralediatom specigmpulations in the highest ratio indutkmbseirgranulata var
granulatandAulacoseirgranulata var angustissima (2583%0%)Components of Penndliesom populations in

the highest ratio were representedNawculaceae Bacillariaceae, Fragilariacedehnanthaceaeand
Epithemiacedamily of which the relative abundance projected to the individuals cadusttd ¥82%, 9.1%,
4.6% and 0.94 respectivelyThe Naviculacetmamilywas represented bfmphora Navicula Cymbellaand
Gomphonemapecies Relative abundance of #mphora pediculus vi&s460 The Bacillariacetznily was
represented hyitzsclai speciesTaxons of thEragilariacedamily with the highest relative abundance included
Fragilaria nananiragilarigpinnataand Fragilariauina var. uln&he Achnanthacdaeily was represented by
Achnanthidium minutissimum (=Achnanthes mjnuflssitoacispediculus,and Cocconeisplacentulathe
Epithemiaceafamilyby Rhopalodia gibb@he EQR value of the lake diatom indeXTwdis(20)=0.576
corresponding ton@deratecologicaltatus

On 11 October 2(8.8%0f the individuals couritethe benthic diatom population belonged to Gentrdies,

94.246 ofthem belonged to diatom species in the order .Pdmnataaponents in the highest rate of the Pennales
diatom stock were the taxons in the Bacillarie@aalacegaeAchnahaceaandFragilariacedamily, of which

the relative abundance projected to the individuals counted was 55.6%, 27.0%, 6.3% and 528, respect
Bacillariacedamily was representedlityschiapeciesof whiciNitzschifonticolaelative almadance of tHer. 24

The Naviculacetnilywasrepresented bavicula CymbellaandGomphonenspeciesT herelative abundance of
Navicula cryptotenella &84 The Fragilariaceenily was represented by Fragpacaesthe Achnanthaceae

famly beAchnanthidium minutissimum (=Achnanthes miraridSonapneiglacentuld he EQR value of the lake
diatom index wiag DIL(:R0)=0.576orresponding to a moderate ecological status

Sampling unit EQR E(ggfegf:rl] SE%HIJ;)
P50THDFPAugust 0596 moderate
P50THDFPRugust 0576 moderate
P50THDFRQctober | 0586 moderate
P50THDFRQctober | 0576 moderate

averagevalue 0584 moderate

Tablel2.4.%: Ecological status assessment basgiaytobenthos of the body of water marked (HULWAIH136) and named
Northern Dead Danube of Tolna according to the criteria of the WFD
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Based on the values of the lacustrine diatdT Did€20))the Northern Dead Danube of darinze gardedn
amaderateecological status. Based on the results it can be statpttttdtahtihas the backwater channel was
lacustrine in nature, which is essentially differenplngobrgh@®mpositian the Danube.

Cooling water discharged from theNBalsar Power Plant has no effect phytiebenthasommunity in the
Northern Dead Danube of Tolna and such impact can not be expected in the course of the erection and opera
Paks Il plant, including potential failure events.

12.4.3.4Macrophyte

Floiistic and ecological status assessment oNibhern Dead Danube of Tdindings

Macrophyte sampling of the Northern Dead Danube of Tolna was accomplished on 21 July 2013 and 6 Octobe
location of the sampling was identical in the twgp sessjairs.

The sampling revealddnacrophyte speci® Natura000 indicator species occurred. Quantitative surveys mainl
involved common species but a number of other species represent intensively and aggressively spreading
elements. Theare able to adapt to the changing environomgliti@nsery quickly, possess rapptoduction
capabilities and a part of them may threaten elements of the native vegetation in a serious manner.

DN

Scientific name English name|

P50TH

Alnus glutinas

Common alder

Amorpha fruticosa

Desert false indi

Fraxinus pennsylvar

Red ash

Humulus lupulus

Common hop

Iris pseudacorus

Yellow flag

Lycopus europaeus

Gypsywort

Myriophyllum verticil

Whorled water n

Phragmites ausisal

Common reed

Populus tremula

Common aspen

Robinia pseudaacia

Honey locust

Rubus cf. caesius

Dewberry

Typha angustifolia

Narrowleaf cattq

Typha latifolia

Broadleaf cattail

RIS ININW|IAIN|RP|IRPINO|RL|O

Ulmus glabra

Wych elm

N

Tablel2.4.36: Macrophyte species identified Notttteern Dead Danube of Tolna

In the analysis of the quantitative values of the macrophyte species in the samplesstaketirdjdhg \Wao
statistically significant diffesenoald be detectée#,3505:3943 p&81)for all samplggigurel2.4.2). When

testing for number of species and diversity levels, significant differences could be detected between individu
(Figurel2.4.33; Figurel2.4.2). Quantitative analysis of the composition indicators for the commamipleis the
was carried out for all sampleshis basis it can teed that the individielhaDeadDanubesampling sitémve

a substantially but sighificaht differergpecies inventgsgeANOVA).

With respect to tBhannomliversitywalueandaverage number of plant specieBothaDeadDanubesampling
pointsare very similar in terms of diversity and specieOmlysbepling poi8tis differenlo regularities can be
detected in tlygpantitativenalysis of the TolbaadDanube sampléisey rather indicate various levels of disturbance
in thesampling points
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Figurel2.4.2: Average volumes of macrophyte species based on thesaggnegmtdautummsamplingata at th€olnai
DeadDanubsampling points
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Figurel2.4.383: Shannodiversitievels of macrophyte species frothaDeadDanubsampling poirttased on aggreageted
summeandautumrsamplingata

5 _
4
3 -
2
1 -
0 1 1 1 1

PS0THMF1 P50THMEF2 P50THMFE3 PS0THMF4 P50THMF5

Figurel2.4.24: Numbes of macrophytecges in the TolsadDanube sampling points based on aggreagetegasdmmer
autumn sampling data
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Samples from thelnaDeadDanubavere compared with the values obtained fkandiwe Lak&ishing pond
Dead Danube of Fadiing the principabainate analysis (PCdAg principal coordinate analysis used for the
evaluation was prepared on the basi8@y@artisimilarity functifigurel2.4.3).
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Figurel2.4.3: Principal coordinate analysis of the macrophyte stahulsahtitOoanubeDead Danube of Fadandor
LakeandFishing Pondssed on the aggregated macrophyte data 2@ir@ah@?013summeas well aautummsampling
sessias

Theanalysigevealed similarity of slaenpling pointkefined in the two backwater secBamgling pointre

differentiated along ytaxis basically on the basis of the morphological nature of the respective channel bottoms
along th& axs on the basis of fishing/angling intensity
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ANORTHERNEADDANUBE OFOLNAWFDSAMPLING POINTS

During the ecological status assessment the water space as a whole is classified according to the WFD criterie
on the data sets obtained fromathpling sites. The status of the body of water is provided as the average of
findings in the different seasons and at the different sampling sites.

P50THDMF Aggregate DAFOR cubic vallNumber of species
A (ndicator specjes 0 0
B peutral species 133 6
C (@isturbance indicator sp| 0 0
SUM 133 6
Reference Index 0
EQRValue 05
Classification moderate
Tablel2.4.%7. t §bBebldyizahstatus assessment of the Northern Dead DanutesefiTwinmaacrophyte derived water
quality

Based on the findings of the assessment it can be stated that the ecologiclstarrs &dahd Danube of
Tolnaaccording to tmeacrophytanalysis wamoderateEcological analysis pointed out thbgaohacrophyte
vegetation of the backwater differs fundamentally from that of the Danube and was more similar in terms ¢
conditions to that of flead Danube of Fadd

Cooling water discharged from the Paks Nuclear Power Plant hasthevefjetatarin the Northern Dead
Danube of Tolna and such impact can not be expected in the course of the erection and operation of the Pak
including potential failure events.

12.4.3.5Macrozoobenthos

Faunisticand ecological status assessment ofNbethern Dead Danube of Tdindings

Macrozoobenthos sampling of the Northern Dead Danube of Tolna was accomplished in summer on 21 July :
autumn on 6 October 2013 in two sampling units and six subunits representing the habietbechdititers of t
channel adequately.

During summand autumn sampling 24 and 32 different macroscopic invertebrate taxons of various level
identified, respectively

A substantial part of all the taxons detected are typical lenitic, stagnantioidjagisnasyy mollusc and dragonfly
taxonswhichare basically associated with aquatic phleatsophytes) in stagnant wBteysella acuta, Radix
auricularia, R. balthica, Ischnura elegans, Coenagrantpeetiajetected in high numbers

Invasivéotic species found in rivecsirrethere in lower numbers (for instanPenta€aspian mysidmnomysis
benederdand zebra musdetgissena polymorpha
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Taxons P50THDMZB| P50THDMZB
Water wormgOligochaeta) 1 3
LeechegHirudinea)
Albglossiphonia heteroclita (LINNAEUS, 1 2
Snails(Gastropoda)
Bithynia leachii (SHEPPARD, 1823) 4
Bithynia tentaculata (LINNAEUS, 1758) 13 19
Gal ba truncatula (O 1 4
Gyraulus crista f. spinulosa (LINNAEUS, 1 1
Physedl acuta (DRAPARNAUD, 1805) 13 23
Stagnicola palustris (O.F. MULLER, 1774) 1
Radix auricularia (LINNAEUS, 1758) 4 5
Radix balthica (LINNAEUS, 1758) 10 12
Val vata piscinalis 1 4
Viviparus sp. 1
MusselqBivalvia)
Anodontaygnea (LINNAEUS, 1758) 1 1
Dreissena polymorpha (PALLAS, 1771) 1
Crustaceang¢Crustacea)
Asellus aguaticus (LINNAEUS, 1758) 1
Limnomysis benedeni CZERNIAVSKY, 19 6 35
MayfliedEphemeroptera)
Caenis horaria (LINNAEUS, 1758) 1
Caenisobusta EATON, 1884 11
Cloeon dipterum (LINNAEUS, 1761) 7
Alderflies(Megaloptera)
Sialis lutaria (LINNAEUS, 1758) 1
DragonfliegOdonata)
Anax imperator LEACH, 1815 1
Coenagrion puella (LINNAEUS, 1758) 2
Ischnura elegans (VANDRREN, 1820) 11 22
Libellula fulva M]L 1
Orthetrum albistylum (SELYS, 1848) 3
Orthetrum cancellatum (LINNAEUS, 1758) 8 5
Platycnemis pennipes (PALLAS, 1771) 6 6
True buggHeteroptera)
Gerridae 7
llyocoris cimicoides (LINNAEB8) 17 1
Micronecta sp. 1
CaddisfliegTrichoptera)
Ecnomus tenellus RAMBUR, 1842 9
BeetlegColeoptera)
Anacaena limbata (FABRICIUS, 1792) 6 2
Flies(Diptera)
Bezzia sp. 3
Chironominae 23 36
Glyptotendipes sp. 6 14
Orthocladiiea 5 2
Limoniidae 1
Tabanidae 1
Tanypus punctipennis MEIGEN, 1818 1
Tanytarsini 1

Tablel2.4.38: List of macroscopic invertetavatas on thidorthern Dead Danube of Tolna

The analysis dfetmacrozoobenthdsnsityin the samples collected during the ssam@ingvith theMann
Whitneyest(to compare two sifesd not indicate any statistically significant differences between infividual units
104.0; p = 0. 4008here was no detizble difference when the aveuagkeer of taxonss tested, eith{el = 2.500;

p = 0.5066)yst like in the case of the av&iagenowiversityalues, which did not degigt@ficat, eithe(U =

3.000; p = 0.70@Pigurel2.4.%).

Basically it can be seen that structural indicators of the profile No 2 are higher attributable to the fact that thi
heterogeneoptacgincluding emergintarshy planéndhair weedsubmerged vegetatiohich is able tttraca
number of leniti@acroscopic invertebtaxes.

The analysis of the macrozoobenthos density in the samples collected during the waitiunine daardiinicney
test (to compare two sites) did not indicate any stagistiicalyt differences between individuél enit47.0; p =
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0. 1988)There was a strongly significant difference when the average number of tax@ds-@30tesied
0.0071)just like in the case of the average Shannon diversity vhldkid,dehiate significafully= 0.003; p =
0.0261JFigurel2.4.37).

The average number of taxons iautbenrsamplingf profile2 was a lot higheaused by dragonflies of the
Orthetrum spmayflyspecieandmore snails comparesiutmmer
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Figurel2.4.3 Average number of individuals, number of taxons and diversity in the macrozoobenthos in the two profiles in
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Figurel2.4.37: Average number of individonateber of taxoasddiversitjn the macrozoobenthos in the two profiles in autumn
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The qualitative data of the To&wdDanube from the analysis of the summer samples were compaaeiiaim the dat
the sampling of the Danube in 2013 with the help of fheriRogtrdinary function. The group average method was
used for cluster analy§igurel2.4.38).

P50MZB11 P50MZB12 P50MZB42 P50MZB21 P50MZB22 P50MZB32 P50MZB41 P50MZB31 P50SMZB  P50TMZB1 P50TMZB2

Figurel2.4.3: Cluster of qualitative data bassuhomemacrozoobenthesmpling

Result show that the set of taxons in thd@&atimnubé just like in the case of the Dead Danube ioflfadsl
significantly from the Danubeltata.be explained by the fact that the inventoBesdDenubeonsists almost
entirely of lenitic organisms living in stagnaaswgigosed to the Igtieofilictaxos in the Danub&t the same
time this also means, thalbeit Danube basddments also appear in lesser nuirtiesially it is not subject to
the impact of the Danube and the backwater channel has its own independent lenitic fauna.

NORTHERREADDANUBE OFOLNAWFDSAMPLING POINTS

The classification was made on the lihsisiahgarian macrozoobenthos family scoringvBy§iBin12].In this
system the middle vgBigs called medium, as opposed to that used@/kDtReological status of the backwater
space was defined as the average of the anthemgumn saegpl

Summer Autumn
HULWAIH13@ater body MMCH T ¢ | Classificatiof MMCH T ¢ | Classificatior]
P50THDMZB1 |35 3.80| medium 33 3.30] medium
P50THDMZB1 |56 3.50| medium 69 3.45| medium

Aggregatelassificatior] medium

Tablel2.4.3.: WFED classification offtblmaDeadDanubdased oMZB

The ecological status defined as the outcome of the classification proa@éehate Wes Northern Dead Danube

of Tolna can be characterised by a basically lacustzimaberattims community. At the same time this also means,
thati albeit Danube based elements also appear in lessei masibally it is not subject to the impact of the
Danube and the backwater channel has its own independent lenitic fauna.
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Cooling wer discharged from the Paks Nuclear Power Plant has no effect on the macroscopionmveitiebrate
in the Northern Dead Danube of Tolna and such impact can not be expected in the course of the erection and
of the Paks Il plant, includitempal failure events.

12.4.3.6Fishes

Faunistic and ecological status assessment dfithhern Dead Danube of Tdindings

Two sampling units 300 metres long each were sampliedtioarthBead Danube of T®ma sampling sessions
(summelautumi

Duing the summand autumn survey a totaledRlindividuals of 20 species could be identified in the two samplit
units.

Species name P50THDH| P50THDH
Rutilus rutilus 1 1
Ctenopharyngodon idg 1 1
Scardinius erythrophth 1 1
Alburnus albusu 1 1
Blicca bjoerkna 1 1
Abramis brama 1 1
Pseudorasbora parva 1 1
Rhodeus amarus 1 0
Carassius gibelio 1 1
Cyprinus carpio 1 1
Misgurnus fossilis 1 0
Silurus glanis 1 1
Ameiurus melas 1 1
Esox lucius 1 1
Lepomis gibbosus 1 1
Perca fluviatilis 1 1
Gymnocephalus cernu 1 1
Sander lucioperca 1 1
Proterorhinus semilung 1 1
Neogobius fluviatilis 1 0

Number of species 20 17

Tablel2.4.310 Fish species found inNlbethern Dead Danub&adfiaduring sampling

Two of the species found isaimplingrofilesvere protecté®hodeus amarus, Misgurnus fo$siisgame species
are at the same time included as protected species of Community importance under Annex No livef the Habitat

Thespecies inventarythe two sampling profldsomogeneousdatarge extenbnlyRhodeus amarus, Misgurnus
fossilimndNeogobius fluviatiiishe 20 species identified were encountered only from one of the sampling units

Dominant species the backwater channel based awthger of individuadsludedRutilus rutilus, Scardinius
erythrophthalmus, Alburnus alburnus, Pseudorasbora parva, Carassius gibelio, Additionalindlaeside them
a great abundance of species importisiting/angling purposes are also observed,Qypnatily carpio, Sander
lucioperca, Ctenopharyngodon idella

Young individuals of 13 species of the total of 20 were detected inThes saegriseshe presence of offspring for
65%for all spges This is a relatively low .r&iotop of all that, the highestbes of individualacluded in the
disturbance tolerant speBieslus rutilusis well athe non nativendinvasivePseudorasbora par@arassius
gibelio, Ameiurus melas, Lepgibbosus

The ecological analysis and their functional characteristics for the fish community in timédofdheaMplivag
DeadDanube were provided basédalask o v &ndTs: t h m ®-L8R(Fablel].41312; Tablel2.4.312.
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Functional featureP50TH1P50TH2
Feeding grounds

Open water 2530| 5221
Metaphytic 4542| 1563
Benthic 2928| 3215
Flow rate
Stagnofil 3964| 2242
Eurytop 6036| 7758
Rheofilic 000 000
Habitat specialisation
Tolerant 7769| 7965
Generalista 1096| 1180
Specialist 1135| 855
Origin
Introduced 4183| 2507
Indigenous 5817| 7493

Tablel2.4.311 Selectefunctionalharacteristio$ the Toln@leadDanube fish community in summer

Functional featureP50THIP50TH2
Feeding grounds

Open water 000| 5,77
Metaphytic 90.73] 6846
Benthic 9.27| 2577
Flow rate
Stagnofil 6537 1692
Eurytop 3463 8308
Rheofilic 000| 000
Habitat specialisation
Tolerant 6927 6692
Generalista 1024 1769
Specialist 2049 1538
Origin
Introduced 6829 5846
Indigenous 3171 4154

Tablel2.4.312 Selected functional charadtsrist the TolHaeadDanube fish community in autumn

The fish community of TheaDeadDanubdish communighows a structure typicapddeopotamdrackwater

based on the "Flow rate" functional characteristics. Rheofilic fauna compongreataedyirhissconfirms the
assumption that fish migration is essentially not ensured even between the backwater bottom channel and
watercourses with which it is in indirect connectivity. This also means that the backwater chamnel bottol
independent and basically self sufficient stocafuiishg according to the functional characteristics of the feedir
ground across each ofsd@maplingessions shows a greatly varied picture both in terms of locatiSnandhtene

of pesence of benthic taxons with a view to the strong deposition of sediments from the perspective of ox
conditions can becepteas wholeDisturbance tolerant fish species form a dominant stock in the backwater chal
This is homogeneous boterims afpaceand timeThe level of relative abundance of specialist species is extreme
low A similarly unfavourable picture is shown by clustering accordingReldt&/@rdinndance of non native fish
taxons is very high

Based on the dysis ofunctional characteridtiespresence of the disturbance tolerant and non native fish species
high relative abundance iNtthern Dead Danube of Balggest a significant level of disturBatit¢he findings

of this study and theckiiog and catching &M ERBE [EBB])confirm that stocking with fish has a strong influence
on thenaturafish communitgowever, a higher level of relative abundance of the invasive species in this area inc
also that the process does nutfparard a climax association of the fish community with lower number of specie:
consisting primarily of stagnofil species, but towards a continuously pioneer association which is the res
management of the fish sBRased on the data tletype of a strongly disturbed stagnant water body with intensive fi
management practices can be drawn up
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NORTHERIREADDANUBE OFOLNAWFDBAMPLING POINTS

Just like in the case of the other bodies of lacustrine water the ecological dlesdificetipnorided pursuant to
HalasK o v § ¢ EL21%] & recmrhmendatimadeon the classification method for stagnant water bodies in the cour:
of the river basin management planning process. In this work the assessment was made on this basis.

T . P50THD
Classfication criteria Valuel Value index
Expert judgement 1 1
Specialist species, relative abunda 1394 1
Indigenouspecies, relative abundan| 5159 2
Classification result 133
WFDClassificatiovalue index poor(2)

Tablel2.4.3L3 Ecological status assessment Nbtitteern Dead Danube of balsed oautumsampling

All'in all the fish community dfdrteern Dead Danube of Talmde ranked as a water bodpautkcological
statusThis concurs with the outcome of the ecologicaltsar@isp means that the backwater channel bottom has
an independent and basically self sufficient stock of fish. Stocking the backwater channel artificiallgwith fish ha
influencen the natural fish commuBitsed on the data the picture of a strongly disturbed stagnant water body w
intensive fish management practices can be drawn up.

Based on the data analysis the cooling water discharged from the Paks Nuclear Poweifdetaon Hbe
structure of the fish community in the Northern Dead Danube of Tolna and such impact can not be expect
course of the erection and operation of the Paks Il plant, including potential failure events.

12.4.3.7Comprehensive ecological stattiassification of the body of water marked HULWAIH136
named Dead Danube of Tolna according to the WFD

For the purposes of evaluation, basically the fundamental principles included in the ECOSTAT guidance docur
(ECOSTAT 2005: Common Impleore@ttitegy for the Water Framework Directive (2000/60/EC) were taken
consideration, as well as the domestic gaiitenratspecified in the course of the planning process of the nationz
river basin management plan in 2008.

During the assessmaftihe water body in accordance with the Water Framework Directive the classification prin
"one bad means all bad" was followed.

Though no WFD based classification method exists for lakes with respect to macrozoobenthos and fish commt
the reliability of the sampling and evaluation of these biological elements the classification results darried out «
of these two biological elements were taken into account with full weight.

HULWAIH136 Phy;:gng:t?glcal Phytoplankton Phytobentho§ Macrophyte Macrozoobentho Fishes
Northern Dead Danubg Does not reach go :
moderate moderate moderate medium poor
Tolna status

Tablel2.4.314 Classificaiton of tderthern Dead Danob@&olngHULWAIH1363sed on th&/FD

Based on the evaluation results of the water quality assessment pursuant to the requirements laid down ir
carried out in 2013 the ecological status of the water body marked HULWAIH136 was poor.

It can be ated furthermore that the discharge from the Paks Nuclear Power Plant has no detectable impact on |
assessed groups and no such impact can be expected from the construction of Paks Il or during the service p
cen be characterised bymabmu or different operating stats including failure events.
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12.4.4S #HANNEL
12.4.4.1Physical and chemical results of water testing

Tests concerning the determination of thegblgysical parameters were carried out in the downstream branch o

t he Si - es30 kmuatheesalth foonrthe site two times in tHeafetdmel year 2013. The layout of the
profile is showneigurel2.4.4.Cl1 assi fi cati on of the Si- channel wa
Pl T 7 el o %l LT 7\ |
‘l \ ‘1 1
2 — , \s \ “ 5
LS 7 2 \
£ 7/7 Sié rorkolati ma 30 \
(TN TE ot == — e S, B
. \ BV & e~ T ey oo v ey« repee s T e .
N ) // T e - /
1% / /
4 /
7 /
L / /
7 / /
e =
e 4 4 FELSO GEMENC
2 & / / /
P 5 / / {
ﬂ v / k / /
2 L / /
/’1‘// il ,/ \\& == ! —— I[
\\'L\\L / P
l W LW,
lt o /
Si rkobianioiutmhT of the Si- Canal
FELSf GiBJgdeNegmenc mountain

Figurel2.4.41: General layout map of3he - dowanstrediestprofile

The general layout map dD#mibén the area is seenrigurel2.3.22.

The findings of the wa tchannelglawastréam profile & she secondahalfrof tieedyear
2013 are showriTiablel2.4.31 for each element and each group according to the criteria of the WFD.

S «€HANNEDOWNSTREARROFILELASSIFICATION ACCONG TO THWFD

The acidification status oSthe: c an al ( doo tvenbssis ofahe pH is ip Clasd Il theeevahdsion gr
4.0. Therefore the acidification status based on the test results from the second half of the year 2013 is classif
status in accordance with the WFD assessment methodology.

The salinity status on the basis of the conductivity didangboeastatus, the evaluation grade is therefore 0.0. As ¢
consequence, the salinity status based on the test results from the second half of the year 2013 did not ree
status in accordance with the WFD assessment methodology.

The oxygenation ditions based on the basis of the elements dissolved oxygen is in Class |, oxygen saturation
BOR andCODfailed to reach gostdtusthe evaluation grade is therefore 2.80Aseguencehe status of the
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oxygenation conditions based oesthesults from the second half of the year 2013 did not reach the good statt
accordance with the WFD assessment methodology.

The nutrient conditions based on the basis of the elementshuandooitphosphat®, nitraté, total nitrogen,
totalphosphorus;chlorophytid not reach good status. The evaluation grade of the group 09 treavdftine
status of the nutrient conditions based on the test results from the second half afidheoyean@01Be good
statusn accordancetlwthe WFD assessment methodology.

With respect to metal status all element are in Class I, the evaluation grade of the group is 5, therefore, the s
status of metals based on the test results from the second half of the year 263 digltiassdoeddance with the
WFD assessment methodology.

The Si- canal downst r e a ndnptreach gobdestat@shitins O pliyfdeemifal wat e
parameters based on the test results from the second half of the year 20d§idal $tates assessment
according to the WFD.

12.4.4.2Phytoplankton

Findings of the phytoplankton samgglea k en on t he Si - canal downstream

Phytopl ankton sampling on t he Siugustk0ddwed 10 Oatober 2003rin W
two sampling units for the quantitative and qualitative assessment of phytoplankton, at the same place and da
water was sampled for chemical testing. At this s8ctieagtexposed to impoundment duehighihgater stage

of theDanube

Sampling sites and dat
S i LowerSection
TAXONS P50SFP | P50SFP
28.08.2017 10.10.2013
SUMpico 2 19
SUM nano 2 21
SUMFlagellates 2( 31
SUM Chroococcales 5 7
SUM Oscillatoriales 2 55
SUM Nostocales 16
SUM Euglenophyta 94
SUM Cryptophyta 81 139
SUM Dinophyta 15]
SUM Chrysophyceae 9 43
SUM Xanthophyceae 9 1
SUM Centrales 123 158
SUM Pennales 3 59
SUM Volvocales 9 11
SUM Chlorococcales 123 221
SUM Ulothricales 2
SUM Deamidiales 17 2
SUM Zygnematales 2
SUM 6705 22331
achlorophyliconcentratiof O g / 9,6 76,4
a-chlorophyll contents dfiomass (% 0143 0342
degree of trophity 3 (om) 6 (eu)

Tablel2.4.4:Pty t opl ankt on kihdmaosp h(ydd/ Iconarechta ati on ( Og/

In Augusphytoplanktopiomassvas 6.7 mg/lachlorophyll concentrafion 6 , c@rgsponding to tBe(olige
mesotrophic) graolen t he t en g-tyred® tropletystaled dy N@méOBR ) 199 811], p. y
[1231].Components of phytoplankton biomass in the highest ratio included DiDiothadstiates3.4%ptom
speciesn the order Centrabasd green algae in the or@énorooccaleg18.4%and 18.4%)flagellate algae
(Euglenophyta: 14.Hidgrooved cryptomonéds/ptophyta: 13.0%).
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In Octobephytoplanktohiomasswas 22.3 mg/lachlorophyll concentraifo® . 4 coDeppohding to the
(mesotrophigrade Componentsf phytoplankton biomass in the highest ratio included diatom species from
Centralesrdel(71.2%)Chlorococcalgseen alga@ 0.2%andgrooved cryptomongdsy/ptophyta: 6.2%).

S «€HANNELOWER SECTIOMFDSAMPLING POINTS

The HLPI EQR index vaaleulated in accordance with the recommendations of the WFD on the basis o
phytoplankton composition of the Si- | ower sectio

The HLPI EQR index value calculated on the leaghg/tifglankton composition in October was 0.255, correspondir
to a poor ecological status.

) . Ecological statughased on
Sampling unit | EQR EQR)
P50SFRAugus| 0660 good
P50SF®ctobel 0255 poor
AverageValue | 0458 moderate
Tablel24£L2:Ecol ogi cal status assessment of the body of wat e

based on phytoplankton, according to the WFD

Significant difference was seen phyteplanktatassificato val ue on t he | ower, tes:!
the two perioddnder natural conditions worse conditions develop mostly during the summer as a result of the
production tham autumnTheS i phytoplanktarlearly indicates that tb@l@ical statudeveloping under natural
conditions is periodically heavily modified by external é¥posaltébecelogical statosf t he Si - on
thephytoplanktamasmoderate

The results indicate that insteadafi@émpact muatather the nutrient loads oSthigself must be reckoned

with in the Danub@t it can be stated that the discharge fRakstiNuclear Power Phaistno impact on e -
phytoplankt@ommunityAt t he same t i me, n we redkanedtwitheduripgotise wpertioro f
period of the Pdkplant when alhitsoperates simultaneoiidhetween 2030 and 2032 as plannddch may
reinforce the impact of the hot water discharge indirectly in the area below the moigghesutipigrikton
biomass values

12.4.4.3Phytobenthos

Findings of the phytobenthos samgles k en on t he Si - canal downstream

Sampling of the phytobenthos on solid substrate (rock, wood) at tligocksliecapditlg sits on t he Si
section was carried out in two sessions 7 August 2013 and 1 October 2013 in two sampling profiles for the «
and gqualitative assessment of phytobehthobefthasampling o r  tharmel I8Wer sectioak place in the

profile below t&ei-sluicebecause this was the place where a paved surface appropriate for the test was found r
to the dedicatedmplingite
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S i-channel
P50SFB
TAXONS 28.08.201] 10.10.201
pi (%) pi (%)
CENTRALES
SUM Centrales 626 655
PENNALES
SUM Fragilariaceae 09 28
SUM Achnanthaceae 24 16
SUM Naviculaceae 166 155
SUM Bacillariaceae 175 147
SUM Epithemiaceae 00 00
SUM Surirellaceae 00 00
SUM Pennales sppihé 00 00
SUM 100 100

Tablel2.4.43: Composition of the benthic diatom populatiSniHchtrenel

AS i-channelower section on 28gus201362.6%of the individuals counted in the diatom population of the benthc
constituted in a orapart from Centraléetom speciesgttiedrom the planktaf, whictthe relative abundance of
Cyclotella meneghiniaith Vi=2 indicator value4va&b. The share of the diatom species in the order Pennales was
37.44 The highest ratio componehtthe Pennalesatom populations included the Bacillariaceae family and
Naviculacedamily(17.5%and16.6%)respectively

On 10 Octob@01365.5% of the individuals counted in the diatom population of the benthos belonged to the
Centrales, 34bof them belonged to diatom species in the order .PEmmaigative abundance of Cyclotella
meneghiniana with Vi=2 indicator valuergtetBentrales/as39.P6 The highest ratio components Betimales

diatom populatiofi$.5%includedNaviclaceagaxongepresented by Calonaisl NaviculpeciesThe share of

the Bacillariacetmmily wa$4. P4

S €« HANNELOWER SECTIOM#&FDSAMPLING POINTS

TheEQR=0.24vhluecalculated on the basis of the IPS diatom index correspopdesktobigeEaktatusduring
the summesamplingA similar situation could be observedauntuh@samplingessionThe EQR=0.270 value
calculated on the basis of the IPS diatom index corresponded to the poor ecological status

Ecological stas

Sampling unit | EQR (based on EQR)

P50SFB 08. 0244 poor
P50SFB 10. 0270 poor
averagevalue 0257 poor
Tablel2.4.44: Phytobenthos based ecological assessment of the water bgdly R\akEE 9583 meds | Lowaccording to
theWFD

The lower section of $hereflected poor ecological status on the basishgtahenthdsoth irsummeand
autumnrhis confirms what was written famytoplankton

Yet it can be stated that the discharge from the IPak& Muc Po we r Pl ant has no im
communitAt t he same ti me, nutrient exposure of the S
Pakdl plant when alhitsoperates simultaneotighetween 2030 and 2032 as planmdnich may reinforce the
impact of the hot water discharge indirectly in the area below the mouth, resphiytghientiigisebiomass
values
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12.4.4.4Macrophyte

Findings of the macrophyte sampglea k en on t he Si - canalheidevaluatiort r e am ¢

Macrophyte sampling on the Si.- |l ower section was
one sampling profile

The floristic picture ofShehannetampling sectidoes not differ much from that of the D¥Eighbspecies were

found in therofileNo Natura000 indicator species occurred. Quantitative surveys mainly involved common speci
a number of other species represent intensively and aggressively spreading introfhsted lalereetetjis
Woody species typical forabtosincludeded aslfFraxinus pennsylvajiadth blueberry belo@iibus caesius

Major spots were formed byrdageg pond sed@arex ripadianddwarf netti@rtica urehs

Carex riparia

Urtica urens
Rorippaylvestris

Rubus cf. caesius
Aster lanceolatus
Fraxinus pennsylvanica
Plantago media

Salix fragilis

= =4 =8 -4 -4-8_-4_-"

S €£HANNELOWER SECTIOMFDSAMPLING POINTS

The EQR value was provided on the basis of the average calculated from the two sampling pessisms for the |
ecological status assessment of the water body

P50SMEL AggregatvealtL);gFOR cubic| Number of species

A {ndicator spec)es 27 1
B peutral species 64 1
C @isturbance indicator spg| 0 0
SUM 91 2
Reference Index 29,67
EQRValue 065

Classification good

Tablel2.4.4:. Outcome of theatogical statass s e s s me rchannelfsamplihgeunit®ased on the aggregatemacrophyte
2013 data

Ecological status of the water qualitpirdhaennetampling poiatcording to the mecrophytes wassgmedin

terms of their quantity positive indigatiica dioica, Carex ripar@g in majority/ith respect to classification it
should be noted ttis number of plant species andiigidance did not allow exact classification, since they did
not reach the minimum level necessary. The data obtained this way are for information only.

12.4.4 5Macrozoobenthos

Findings of the macrozoobenthos samplesk en on t he Si - c @fileand tharewaluasonr e a

Macrozoobenthos sampling of the Si- canal downst |
autumn on 6 October 2013 in one sampling unit and three subunits.

The number of timacroscopic invertebtatengletected was considerablyntesely 10 and 6 diffeneatroscopic
invertebrataxos were found in summer and autumn, respectively
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Taxons P50SMZBE
Water worm@Oligochaeta) 417
Snails(Gastropoda)
Anisus spirorbis (LINNAEUS, 1758 1
Viviparus acosus (BOURGUIGNAT 13
MusselqBivalvia)
Dreissena polymorpha (PALLAS, 1
Sinanodonta woodiana (LEA, 1834
Sphaerium corneum (LINNAEUS, 1
Unio pictorum (LINNAEUS, 1758)
Unio tumidus RETZIUS, 1788
BeetlegdColeoptera)
Giaphoderus austriaca (STURM, 1§ 1
Flies(Diptera)

ORIk lWwlw

Bezzia sp. 1
Chironominae 21
Chironomus sp. 51

Tanypus punctipennis MEIGEN, 18 1

Tablel2.4.4: List of macroscopic invertetavates on ti i-channel

Themacroscopic invertebfatea on theS i lower sectiowas mainly set up by the molluscs typical for the loose
bedding material and larvae of tHatimgnmidge family (Chironominae) as wall as water worms (Oligochaeta) w
favour seglient rich in organic matter but gmolurexygenation conditions ag-vesl the faunistic perspective the
presence of thmetlespeciesGraphoderus austriadsich was located in summer from among the twigs of a tree
overhanging the water

During thecological assessment the taxon figureS osémapling site was compar&hmbgandTolnaDead
Danubealatafrom 2013rhe comparison was made with the help of th&ddimets binary functidme group
average method was used for cludisisRmurel2.4.38).

Result show that the set of taxons in the Si- | ov
theTolnaDead Danub&his supports the statement was saliytfgplanktothat the wildlife in the lower sections of
theS i differs from that of the Danube and that anthropogenic IGdsitircstuse on the lower section of the river

a state significantly different from that whichatacalig

S €£HANNELOWER SERONWFDSAMPLING POINTS

Classification was provided separatelgnfoeandautumrsampleand individuBQRvalues were averaged for the
purposes of status assessment

Summer Autumn
HURWAEP94 HMMI EQI Classificatio HMMI EQI Classification
P50SME 0.23 poor 0.09 bad
HMMI EQR Classification
AVERAGE 016 poor
Tablel244WFD cl assification of the Si- | ower s

All in all the ecological status @& tlun the basis of thecrozoobenthatassification was ranked irpdioe
categorydetermined as the average of the samples from the two samplihg f[mvierdsection of $hidiffers
considerably from the Danube basedneactibscopic invertebfatmaThe macrobbenthos community consists
typically of taxons favouring muddy bedding material and indicating richness in terms of organic matter, that
pollutiogChironominaadOligochaeta) which anthropogenic loads have a substantial conggbuting eff
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The cooling water discharged from the Paks Nuclear Power Plant has no effect on thens&wrcture of the
invertebrate o mmuni ty in the Si- and such i mpact can not
the Paks Il plant, inclggotential failure events.

12.4.4.6Fishes

Findings of the fish samplesa k en on t he Si - canal downstream sect

The sampling site was assigned on the downstream section of the closing Stilctuee se¢dtiefhis section
is directly connected to the Datiulsedata obtained here might be informative in tefdenobéswell One
sampling unit was identified on this watercourse and samples were taken (8UNMNSEELELONHR

Data analysis and classifitatas made in the course stitheneandautummsurvey based 885individualsf 25

species caugf(rablel@a®)t he Si - profile
Species name P50SHBummerP50SHAutumn

Rutilus rutilus 1

Rutilusivgo 0 1
Scardinius erythrophth 0 1
Leuciscus idus 1 1
Aspius aspius 1 1
Leucaspius delineatus 0 1
Alburnus alburnus 1 1
Blicca bjoerkna 1 1
Abramis brama 1 1
Ballerus ballerus 1 0
Ballerus sapa 0 1
Romanogobio vladyko 1 0
Pseudorasborampa 1 0
Rhodeus amarus 1 1
Carassius gibelio 1 1
Cyprinus carpio 1 1
Ameiurus melas 0 1
Esox lucius 1 1
Lepomis gibbosus 1 1
Perca fluviatilis 1 1
Sander lucioperca 1 1
Sander volgensis 0 1
Ponticola kessleri 1 0
Neogobius melanosto 1 0
Batka gymnotrachelus 1 1

Tablel2.4.48: List of fish species found i8 ife2013

Four oBpeciecaughin thesamplinginit testedias subject to nature conservation (Eftailiss virgo, Leucaspius
delineatus, Romanogobio vladykovi, Rhodeuy Speries listed as protected species of Community importanc
under Annex No Il of the Habitat directive iRcitiidsdvirgo, Aspius aspius, Romanogobio vladykovi, Rhodeu
amarus

Naturally, the impdcthe Danube on the assessed sectio® aidtfelt on thepecies inventofis is indicated by
Rutilus virgandthe occurrence of all goby spétiseever, the structure of the fish community found here differ
essentially from tBenubespecie inventoryshowing much more a picture characterising nediangized
watercourseBominant species inclRdélus rutiluseuciscus iduslburnus alburn@arassius gibeland beside

them a larger numbeBlafca bjoerkamdAbramis branase also preseAit the same tinkeegrcidaspecies typical

for this section of the Danube were n&gimgocephalus. baloni, Gymnocephalus. schraetser, Zingetl zingel
rheofilic fishesherwise frequently encounitetbd Danulseich afor insinceSqualius cephaldisl not appeadks

a result of the nutrient load oi® thine number of individuafsthe speciegSarassius gibel® relatively high
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Comparetb Danubesampling sites the total number of young individuals considenmegdhefiglads of adults
was expressly high.on the | ower section of the Si

Though the species structure was simile® irséimepling unit in bedmplingeriodsthe number of species found
only in one session was relativelyliigh should beoted here that one week beforgatheling significant
poll uti on pl umeanatcaugingabass destrdction of fishds en tieextent can be judged by
the supplementary assessment made on the ssmti@movhich revealed kiaadly any adult individuals were
present except the spe€agassius gibelithe stock of offspring was less affeaeedo the pollution the chaotic
structure seen after major pollution incidents developed downstream of th& biesimggssitiatat some places
very higmumber of individuedsh be registereghile fishes disappear almost entirely fromAbttinsstime you
encounter species not typically characteristic for the habitat mora freguentlythis is the reasorRutilus
virgo Stizostedion volgenkmsucaspius delineatasild be identifidait also the extreme high numb€sgpohus
carpipEsox luciughe pollution incident had an impactfish themmuniggructure accordingWich could exert
only desser impact on the classification status of the section assessed (it might even result in a slight improver
results)Thus classification can be done sabghing

It was important for classification purposes to analyse to whicHisixtemtnthenity f the | ower :
assessed was exposed to the impact of theDaceivdn order to detect this fundimmalysis was carried out to
comparasimilaritiesf the2013sampling unitSimilarity of tisampling unitgas deterimed by the quantitative -Bray
Curtis distance function and by cluster analysed calculated according to the @owgighteddgeair Group
Method with Arithmetic MealP@MA) from themmeandautumrsamplingFigurel2.4.4; Figurel2.4.43). The

basic data added apntain the numbeaddiliandyoungndividuals

P50TH2

P50DH41
PS0DH12
P50DH11
PS0DH21
P50DH22
PS0DH42
PS0DH31
P50DH32

PS0SH1
PSOTH1

0,964

0,884

0,804

0,72

Similarity

0,64

0,48

0,404

0,324

Figurel2.4.4: Dendrogram of the 2013 sumaners| i ng on t he Si
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Figurel2.4.43: Dendrogram of @@l3autummsampling n t he Si

Based on thanalysiss can be demonstrated that the asse$sedtion is isolated statistically from the Danube
samphg unitamplying that tBanube x er t s onl y a sl i ght ,h andithereforeanseparat® n
classification was justifihdrograms prepared on the basis sdirbateandautumrsamplingesultshowshat

the fish community f t h e separates tomnbBmhubdish communigignificanthgonstitutea separate
isolated cluster and as a whole, it is closefidio doenmunitf the Northern Dead Danube of Tolnha which is a
lacustrine communityecological sensis ik a kind of transition froDdhebéo the lacustrifish community

S «HANNELOWERSECTIONVFDSAMPLING POINTS

Ecol ogical water ¢u awas daryied ooh the bases ofdish cammunities m adcdrdante wih
the set focriteria of the WFD, based on the-E®@thod established in HungtalasK o v 8§ ¢ s -1€[1.Thea | . [
process was carried out for botbuthmeandautumrsamplingesults but for the purposes of classification the
findings of tllmmesessiorsiconsidered to be deci@iablel2.4.4; Tablel2.4.410).

su§1:71er Number of score{ Value

1.Relativabundancef the omnivorous spe(&s 8468 4
2.Relatieabundancef the open water species 300 4
3.Relativabundancef the metaphyte spe¢iép 4000 3
4.Number of benthic speexce) 800 4
5.Number ditophilspeciegpiece) 200 3
6.Relativabundancef thephytophilepecie$%) 2085 3
7.Number aheophilispeciefpiece) 4.00 4
8.Relativabundancef thestagnophilgpecie$%) 511 3
9.Relativabundancef the specialist speté$ 1362 3
10.Relativabundancef the indigenous spe(lés 7830 2

Total number of sces 33

Classification moderate
Tablel24 €8 Resul ts of the ecological status assessment on

File nam&AKSII_KHT_12_DunaVKI_EN 214278
































































































































































































