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1 THE ENVIRONMENTAL IMPACT STUDY DOES NOT MENTION THE MEASUREMENTS OF WATER LEVEL,
WATER FLOW AND WATER TEMPERATURE INSTALLED AT THE HOT WATER CHANNEL SINCE THE
YEAR OF 2005 AS PART OF THE CURRENT MONITORING SYSTEM AND IT DOES NOT EVALUATE THE
EXPERIENCES DERIVED FROM THE DATA MEASURED THERE IN ACCORDANCE WITH THE PROPOSED
DEVELOPMENT PROJECT. 7

2 IN THE STUDY THE COOLING WATER REQUIREMENTS OF EXISTING PAKS L POWER PLANT IS
PROVIDED AS 100 M3/s, BUT ACCORDING TO OUR BEST KNOWLEDGE THE HOT WATER CHANNEL
ON HOT SUMMER DAYS MAY OFF-TAKE COOLING WATER AT A RATE OF FLOW OF 120 M3/s JuST
AS WELL. PLEASE COLLECT, PROCESS AND PRESENT THE DATA MEASURED IN THE COLD WATER
CHANNEL AND THE HOT WATER CHANNEL MONITORING SYSTEMS THEREFORE AND TAKE INTO
ACCOUNT THE FINDINGS DURING ANY FURTHER CALCULATIONS. 7

3 INTABLE 6.6.5-1 OF CHAPTER 6.6.5.1 THE HYDROLOGICAL FOUNDATIONS OF THE LOWEST WATER
LEVELS LKV=83.80 METRES ABOVE BALTIC SEA LEVEL PROVIDED FOR THE DANUBE PAKS
PROFILE FOR THE YEAR 2032, AND THE 83.60 METRES ABOVE BALTIC SEA LEVEL WATER LEVEL
CALCULATED FROM THIS PARAMETER FOR THE MOUTH PROFILE OF THE HOT WATER CHANNEL
ARE DOUBTFUL. WE DISAGREE WITH THE METHODOLOGY APPLIED AND IN OUR VIEW THE
CALCULATED VALUES CANNOT BE REGARDED REPRESENTATIVE. THE DANUBE WATER LEVELS
EXPECTED DURING THE PROPOSED LIFETIME OF THE COLD WATER CHANNEL, WATER LEVELS
REQUIRED FOR OPERABILITY AND THEIR RELATIONS COMPARED TO EACH OTHER ARE NOT
PRESENTED. 7

4 THE MATERIAL ON THE DANUBE MODELLING (EIS _LL.PDF) CLAIMS THAT THE LOW WATER FLOW
CALIBRATION OF THE COMPUTERISED HYDRAULIC MODEL WAS PREPARED FOR DB “0" WATER
LEVEL. (TABLE 11.6.1-3 — PAGE 35). IT IS NOT INDICATED WHICH PERIOD OF TIME THE DB “0"
WATER LEVEL CONCERNS, AND THAT IT WAS NOT A MEASURED, BUT CALCULATED, THEORETICAL
WATER LEVEL. WE THINK IT WAS NECESSARY TO PRESENT THE CONNECTION BETWEEN THE RIVER
BED STATE CONSTITUTING THE BASIS FOR THE DB “0" WATER LEVEL TAKEN INTO ACCOUNT FOR
THE PURPOSES OF THE MODEL CALCULATIONS AND THE RIVER BED MODEL PREPARED FOR THE
EIS. SHOULD THE ASSESSMENT BASIS OF THE RIVER BED MODELS BE DIFFERENT, THE
MORPHOLOGY CHANGES OCCURRING DURING THE PERIOD IN BETWEEN THE SURVEY DATES MAY
DISTORT THE VALUE OF DB “0", THUS RESULTING IN A FAULTY LOW WATER STAGE CALIBRATION.
CORRECTNESS OF THE CALIBRATIONS TO BE CARRIED OUT DURING MODELLING MUST BE
CHECKED BY VALIDATION. THE DOCUMENTATION DOES NOT CONTAIN ANY INFORMATION ON THE
VERIFICATION PROCESS AND ITS OUTCOME FOR EITHER HIGH OR LOW WATER STAGES. 9

5 ANNUAL TRENDS IN LOW WATER FLOWS WERE DETERMINED BY BOTH LINEAR AND LOGARITHMIC
METHODS FOR THE PURPOSES OF ASSESSING THE LONG TERM CHANGES IN THE RIVER BED
MORPHOLOGY. THEIR AVERAGING CANNOT BE JUSTIFIED FROM THE PROFESSIONAL POINT OF
VIEW, IT IS SUGGESTED THAT OUT OF THE TWO METHODS, USE THE ONE THAT IS BEST VERIFIABLE
(TABLE 11.6,4-3). 12

6 THE USE OF THE MORPHODYNAMIC MODEL FIT FOR IMAGING RIVER BED MORPHOLOGY CHANGES
AND THE DETERMINATION OF WATER LEVEL CHANGES BASED ON THE EVALUATION OF THE
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CALCULATIONS RESULTS IS SUGGESTED TO STUDY THE IMPACT OF MORPHOLOGY CHANGES ON
THE LOW WATER FLOWS. 13

7 THE LEGAL ENVIRONMENT REQUIRES THE DETERMINATION OF THE EXTREME WATER
HYDROLOGICAL CONDITIONS OCCURRING IN EVERY 20 000 YEARS. ACCORDING TO OUR VIEW THE
METHODOLOGY USED FOR THIS PURPOSE IS NOT SUFFICIENTLY REPRESENTATIVE, BECAUSE THE
AVAILABLE DATA SETS (WATER LEVEL, WATER FLOW RATE) THAT ARE NOT SUFFICIENTLY LONG
FOR STATISTICAL PURPOSES (THE NECESSARY LENGTH SHOULD BE THE THIRD OR FOURTH OF
THE RECURRENCE PERIOD) HAVE BEEN FURTHER ABBREVIATED (1965 - 2011). THIS IS MERELY
ONE THIRD AND ROUGHLY ONE HALF OF THE WATER LEVEL FIGURES AND WATER FLOW RATE
FIGURES AVAILABLE, RESPECTIVELY. THE REASON WHY DATA SETS WERE TRUNCATED WAS
INHOMOGENEITY. THE TREND OF WATER LEVELS IS GRADUALLY DECLINING WHICH IS TRUE FOR
THE PARTIAL DATA SET, THEREFORE HOMOGENEITY OF THE PARTIAL DATA SETS MAY BE
DEMONSTRATED IN NUMERIC TERMS, YET IN REALITY THIS IS NOT THE CASE. IN OUR OPINION THE
HOMOGENISATION OF THE ENTIRE DATA SETS OUGHT TO HAVE BEEN MADE FOR THE CURRENT
PERIOD AND THE EXTREME VALUES TO BE CONSIDERED AS THE DESIGN LEVELS DETERMINED ON
THIS BASIS, SELECTING THE MOST APPROPRIATE AND FITTING DISTRIBUTION FUNCTION (ONLY THE
FIT OF THREE TYPES OF CUMULATIVE DISTRIBUTION FUNCTIONS WERE INVESTIGATED FOR THE
DATA SETS). ACCORDING TO THE AFOREMENTIONED ARGUMENTS WE DO NOT AGREE WITH THE
APPLICATION OF THE CALCULATED EXTREME WATER LEVELS. 14

8 IN CHAPTER 11.7.1.1.2 ON MODELLING, THE CALCULATIONS FOR THE WATER LEVEL DROP
BETWEEN THE PAKS METERING STATION AND THE COLD WATER CHANNEL WAS PRESENTED. THE
USE OF THE AVERAGE BETWEEN THE LOW WATER FLOWS AND HIGH WATER FLOWS CANNOT BE
CONSIDERED TO BE CORRECT FROM THE PROFESSIONAL POINT OF VIEW HENCEFORWARD, SINCE
THE WATER LEVEL DROP OF THE TWO DISTINCT HYDROLOGICAL STATES DIFFER FROM EACH
OTHER SIGNIFICANTLY. WHEN THE DESIGN OPERATING STATES AT LOW WATER FLOWS ARE
EXAMINED, THE USE OF THE TRANSFORMATION DERIVED FROM THE WATER LEVEL DROP IN THE
CASE OF LOW WATER FLOWS IS JUSTIFIED. 15

9 WE DISAGREE WITH THE METHOD USED IN CHAPTER 11.7.1.3.5, BECAUSE IT IS DEPENDENT ON THE
LENGTH OF THE PERIOD INVOLVED IN THE CALCULATIONS AND CONTRADICTS TO THE CLAIM THAT
THE PROBABILITY OF THE OCCURRENCE OF AN EVENT DOES NOT DEPEND ON THE NUMBER OF
SAMPLING SESSIONS (FIGURE 11.7.1-23). 15

10 WE CANNOT AGREE WITH THE STATEMENT THAT THE FLOOD LEVEL DETERMINED FOR A
FREQUENCY RECURRENT IN EVERY 20 000 YEARS CANNOT BE FORMED BECAUSE THE CURRENT
LEVEL OF THE CREST ON THE LEFT BANK DIKE IS LOWER THAN THIS (CHAPTER 11.7.1.2, PAGE
79). FLOOD LEVELS EXCEEDING THE CURRENT ELEVATION OF THE DIKE CRESTS CAN BE
SUCCESSFULLY CONTROLLED BY TEMPORARY CONTROL WORKS AS DEMONSTRATED IN THE PAST
TWO DECADES ON THE RIVER TISZA. 16

11 ONLY TWO FIGURES WERE FOUND ABOUT THE EXAMINATION OF THE FLOW CONDITIONS IN
CHAPTER 11.8.1.2. THE IMPACT OF THE ERECTION OF PAKS Il ON THE FLOW SPACE AND RIVER
MORPHOLOGY CHANGES IN THE DANUBE, WHICH CONTAIN THE DEPTH INTEGRATED FLOW FIELDS
ASSOCIATED WITH A FLOW OF 2300 M/3S ON THE DANUBE AND A WATER EXTRACTION/FLOW
RATE OF 100 M3/s. THE EIS DOES NOT CONTAIN ANY SUCH RESULTS FROM SERIES OF TESTS
WHICH WOULD HAVE APPLIED HIGHER LEVEL OF WATER USE AND LOWER LEVELS OF DANUBE
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FLOW RATES, ALTHOUGH THE DESIGN STATE FOR THE PURPOSE OF NAVIGATION WOULD BE
REPRESENTED BY EXTREME LOW WATER FLOWS AND THE HIGHEST LEVELS OF WATER USE
THROUGHOUT THE OPERATION PERIOD. 17

12 MODELLING TOOK PLACE WITH STATIC FLOW RATES WHEN THE RIVER MORPHOLOGY CHANGES
WERE INVESTIGATED TAKING INTO ACCOUNT A 5 YEAR-SERVICE PERIOD. WE DISAGREE WITH THIS
METHODOLOGY, PLEASE MODEL RIVER BED MORPHOLOGY CHANGES FOR A LONGER PERIOD OF
TIME AND PRESENT IT USING THE VARIABLE DANUBE WATER RATES OF FLOW MODELLING THE
REAL HYDROLOGICAL CONDITIONS. 21

13 IT IS NOT CLEAR FROM THE DOCUMENTATION WHETHER OR NOT THE RECUPERATION POWER PLANT
DESIGNED ON THE EXISTING HOT WATER DISCHARGE POINT WITH THE EXISTING ENERGY
DISSIPATION STRUCTURE THAT HOLDS THE WATER RIGHTS ESTABLISHMENT LICENSE IS TO BE
CONSTRUCTED AND THUS, TWO RECUPERATION PLANTS WILL BE OPERATED ON THE HOT WATER
DISCHARGE SITE. IN THE EVENT PLANTS ARE CONSTRUCTED ON BOTH DISCHARGE SITES, THEIR
MUTUAL IMPACT ON EACH OTHER AND ON THE ENVIRONMENT, RESPECTIVELY, MUST BE
INVESTIGATED. 21

14 THE CONSEQUENCES OF THE IMPACTS EXPECTED TO BE EXPERIENCED AS A RESULT OF WATER
INTAKE AND HOT WATER DISCHARGE DURING THE INVESTMENT PERIOD MUST BE TACKLED, AND
THE STABILITY OF THE RIVER BED MUST BE SECURED WITH THE USE OF THE APPROPRIATE
CONTROL STRUCTURES. THE NECESSARY WATER MANAGEMENT FACILITIES MUST BE DESIGN
WITH DUE AND THOROUGH WORKMANSHIP BY DESCRIBING AND USING THE MODELLING RESULTS,
UNDER WHICH THE EXTREMES OF THE VELOCITY DISTRIBUTIONS FORMED IN THE ENVIRONMENT
MUST BE PRESENTED. OUR DIRECTORATE, AS THE OPERATOR OF THE HIGH WATER STAGE RIVER
BED OF THE RIVER DANUBE HELD EXCLUSIVELY IN STATE PROPERTY OFFERS THE DESIGNERS THE
OPPORTUNITY OF CONTINUOUS CONSULTATIONS DURING THE PREPARATION OF THE DESIGN
PLANS." 21

15 IN ADDITION TO THE AFOREMENTIONED CONSIDERATIONS IT SHOULD BE DEMONSTRATED WHERE
AND HOW THE INSTALLATION OF THE OFFICIAL SAMPLING SITE IS INTENDED TO BE IMPLEMENTED
ON THE NEW HOT WATER CHANNEL 21
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1 The Environmental Impact Study does not mention the measurements of water level, water flow
and water temperature installed at the hot water channel since the year of 2005 as part of the
current monitoring system and it does not evaluate the experiences derived from the data
measured there in accordance with the proposed development project.

Calibration was completed for the most critical self-controlling measurements made on 10 August 2013 based
on the protocol drawn up there (which, in turn, was based on the Danube water temperature monitoring results
in the temperature monitoring rules of the Paks Nuclear Power Plant approved by and known to the water
management authority).

At this time (10 August 2013) the water temperature of the Danube cold water channel (CWC) at around 12
o'clock was 26 °C. The value at the mouth of the hot water channel (HWC) was maximum 33.6 °C, at a 500
metres distance maximum 29.4 °C (4.2 °C cooling effect). Heat plume average was also calculated for the
upper layer (28 °C) in the width of the measurement route.

Model calculations for calibration provided the following results: calculated maximum was 29.6 °C, which is
0.2 °C more than the measured value, in other words the heat plume modelling was completed for the sake of
safety.

(On 10 August 2013 24.8 °C water temperature was measured at Paks (Danube 1531.3 river km) early in the
morning at 7 o’clock), Danube flow rate: Dombori: 1490 m?s, Dunaujvaros 1530 m¥s.)

No possibility was open to take over the monitoring data and the original data had to be used as initial data.

2 In the study the cooling water requirements of existing Paks | power plant is provided as 100 m?/s,
but according to our best knowledge the hot water channel on hot summer days may off-take
cooling water at a rate of flow of 120 m3/s just as well. Please collect, process and present the
data measured in the cold water channel and the hot water channel monitoring systems therefore
and take into account the findings during any further calculations.

The simultaneously present water volume of the four units is based on the Water rights operating license No
K6K2409/06 dated on 15 May 2006 of the Paks Nuclear Power Plant and the chapter marked “1.1.2.1.
Condenser cooling water system” and is defined as 100 m¥/s.

According to the figures listed in Chapter “9.2.3.2 Dimensioning, design information” and in Table 9.2.3-1 of the
same chapter in the Final Safety Report the Danube water requirements of the consumers in the condenser
cooling water system in the design state is 4 x 25 m¥/s.

The 120 m¥s figure mentioned above was the upper measurement limit of the water volume measurement
facility installed in 2005 on the hot water channel.

3 In Table 6.6.5-1 of Chapter 6.6.5.1 the hydrological foundations of the lowest water levels
LKV=83.80 metres above Baltic sea level provided for the Danube Paks profile for the year 2032,
and the 83.60 metres above Baltic sea level water level calculated from this parameter for the
mouth profile of the hot water channel are doubtful. We disagree with the methodology applied
and in our view the calculated values cannot be regarded representative. The Danube water levels
expected during the proposed lifetime of the cold water channel, water levels required for
operability and their relations compared to each other are not presented.

Out of the water levels mentioned above the water level of 83.80 metres above Baltic sea level is a predicted
lowest water level (mouth water level) expected in the year of 2032 and derived from the Paks city watermark
post (1531.3 river km) to the nuclear power plant profile (1527 river km). The other figure, 83.60 metres above
Baltic sea level provides water level of the cold water channel measured at the water extraction plant at the time
of low water stages and calculated with an average surface decline of 20 cm (embayment water level).
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The design water level from which the pumps are able to provide cooling water to the condensers in the water
extraction work is at 82.00 metres above Baltic sea level.

In the period after 2032 the required amount of water is gradually decreasing due to the continuously shut down
units, and after 2037 cooling water is needed only for the proposed new units. As a consequence of the joint
impact of reduced needs for Danube water and the extended cold water channel the low water stage
encountered as a result of the sinking Danube river bed bottom and the low water stages incurred at the end of
the operating period will not limit the delivery capacity of the pumps.

Based on the following figure of the EIS (11.9.2-5.) it can be concluded that the extreme low water level
situations recurrent in every 20 000 years occur in the case of the current river bed at approximately ~83.80
metres above Baltic sea level.

When the more pessimistic linear trend is applied to the changes of the river bed alterations, the low water
stage river bed of the Danube will sink 1.8 metres below the level of the current river bed bottom by 2090, in
other words the expected water level at extreme low water stage is 83.80 metres above Baltic sea level — 1.8 m
= 82.0 metres above Baltic sea level. The current bed bottom level on the cold water channel is 81.0 metres
above Baltic sea level (it is anticipated to be deepened), while the water extraction threshold of the operating
pumps (MJO pumps) is at 83.6 metres above Baltic sea level (for the safety pumps the same is: BQS 83.50
metres above Baltic sea level) in the embayment.

In times of low water levels, the surface decline on the cold water channel may be up to 20 cm, associated with
a 82.0 metres above Baltic sea level - 0.2 m water extraction threshold, in other words a 81.8 metres above
Baltic sea level operational water extraction threshold level would be necessary, which means that the threshold
level of the operating pumps needed to be deepened by 1.8 metres (83.6 — 81.8 metres above Baltic sea level).

The particulate composition of the river bed bottom of the Danube across depth is not known however, although
this is the factor forming the real river bed sinking trend in the future. The linear trend calculates with a more
pessimistic and hence, greater river bed sinking, while the logarithmic trend calculates with the asymptotic
slowing down of the sinking in the future, due to reaching the large particle and not easily eroded gravel bed
(more optimistic characterisation). Averaging of the two methods approaches a scenario which is linear in the
first half of the forecasting period and will turn to logarithmic — due to reaching of the gravel layer - in the
second half.
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Vizszintek (mBf)

Dunacsunyi duzzasztom(i hatasa a Paksi Atomerémiinél

Duna 1526,5 fkm Paks (Atomerémdi hidegvizcsatorna)
839

83,80 mBf 556 m3/s
838 - ——
547 m3/s
837 | ! | | |
/ / / 510 m3/s
828 83,58 maf [ L1 473 s ' ' '
83,55 mBf | 464 m3/4 Vizvisszatartasi alternativak:
—— 10 m3/s
835 —som3/s
—80m3/s
83,42 maf 418 m3/s ——100m3/s
83.4 1 11 ! ! ! | |
—— 150 m3/s
—— 200 m3/s
83,30 mBf —
833 < i1 373 m3,."5 { { { 4 250 m3,-*‘s
832
83,18 mef 328 m3/s
221 | | | I | I I | | 1 |
2/1/1965 2/6/1965 2/11/1965 2/16/1965 2/21/1965 2/26/1965 3/3/1965 3/8/1965 3/13/1965 3/18/1965 3/23/1965
Datum

Legend: Dunacsunyi duzzasztémi hatasa a Paksi Atomeréminél — The impact of the Cunovo barrage at the Paks Nuclear
Power plant
Vizszint tartasi alternativak — Alternatives of water level retention
Détum — Date
Vizszintek (mBf) — Waterlevels (mBf)
Duna 1526,5 fkm Paks (Atomerémi hidegvizcsatorna) - Danube 1526,5 river kilometres Paks (Nuclear power plant
CWC)

Figure 3-1: The impact of water retention actions charactersied by alternatives of the Cunovo / Gabcikovo barrage system in the low
water level periods recurrent in every 20 000 years on the security of the water extraction possibilities for the Paks Nuclear Power

Plant (Danube, 1526.5 river km)

The material on the Danube modelling (EIS _Il.pdf) claims that the low water flow calibration of the
computerised hydraulic model was prepared for DB “0" water level. (Table 11.6.1-3 — Page 35). It is
not indicated which period of time the DB “0" water level concerns, and that it was not a
measured, but calculated, theoretical water level. We think it was necessary to present the
connection between the river bed state constituting the basis for the DB “0" water level taken into
account for the purposes of the model calculations and the river bed model prepared for the EIS.
Should the assessment basis of the river bed models be different, the morphology changes
occurring during the period in between the survey dates may distort the value of DB “0", thus
resulting in a faulty low water stage calibration. Correctness of the calibrations to be carried out
during modelling must be checked by validation. The documentation does not contain any
information on the verification process and its outcome for either high or low water stages.

Calibration of the 2D flow model (proportioning of the river bed roughness factor distribution) was calculated for
the high water flow (culminating at Paks in June 2013 at 8790 m3/s) and water levels, using Danube river bed
particulars from the year of 2012. For the areas of different uses initial roughness factors were taken based on
the experiences gained from Danube modelling exercises.
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Due to a very good concurrence of the calibrated and measured water surfaces, furthermore because the good
correlation between surface curve calculated for the low water stage quasi permanent water volume rate of flow
measured on the Danube on 6 October 2011 (1242 m¥/s at Paks) and the actually measured water surface the
calculations were seen as validation exercises. Study model calculations were carried out using the river bed
morphology figures from the year 2012 (source: MVM Paks Nuclear Power Plant), with a volume rate of flow of
579 m¥/s on the Danube. Results are summarised below as a supplement to Chapter 11.6.1.2.3 (Low water
flow calibration) of the EIS:

Z (measured water

Danube [river km] | level) [metres above Benchmark data
Baltic sea level]

1531+300 85.32
1531+000 85.30 1. Danube-section
1530+000 85.25 Danube 1519 — 1530 river km
1529+000 85.16 Q=1242 m%/s
1528+000 85.05
1527+000 84.95
1526+000 84.86

84.76 Z0 flat = 84.30 metres above
1525+000 Baltic sea level

84.68 Z_downstream.= 84.41 metres
1524+000 ' above Baltic sea level
1523+000 84.61
1522+000 84.56
1521+000 84.52
1520+000 84.48
1519+000 84.41 2. Danube-section
1518+000 84.33 Danube 1509-1519 river km
1517+000 84.24 Q=1242 m¥s
1516+000 84.15
1515+000 84.06

83.96 Z0_flat = 83.50 metres above
1514+000 Baltic sea level

83.89 Z_downstream.= 83.64 metres
1513+000 above Baltic sea level
1512+000 83.83
1511+000 83.76
1510+000 83.70
1509+000 83.64 3. Danube-section
1508+000 83.57 Danube 1500-1509 river km
1507+600 83.54 Q=1242 m%/s
1507+000 83.50
1506+700 83.48
1506+000 83.44

83.40 Z0 _flat= 83.00 metres above
1505+000 ) Baltic sea level

8336 Z_downstream == 83.20
1504+000 metres above Baltic sea level
1503+000 83.33
1502+000 83.29
1501+000 83.25
1500+000 83.20
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Calibration of the 2D flow model developed for the Danube section between 1500 to 1530 river km at low water
flows is illustrated on the following figure as a supplement to the EIS (see: Annex No 1:
1_Melleklet_Sebessegmezok).

Szélsdséges kisvizi események modell vizsgalata
sodorvonal mentifelszingorbék 6sszevetése

©
[

—Mért
—Kalibralt

_r

oo
[43]

Vizszint m.Bf.
&

84

< Telephely kornyezetének Dunaszelvénye

84

83

1495+000 1500+000 1505+000 1510+000 1515+000 1520+000 1525+000 1530+000 1535+000

Duna Fkm

Legend: Szélséséges kisvizi események modell vizsgalata sodorvonal menti felszingérbék dsszevetése — Model analysis of
extreme low water flow events, comparison of the surface streamline along the mainstream
Vizszint (mBf) — Water level (mBf)
Duna Fkm - Danube river km
Mért — Measured
Kalibralt - Calibrated
Telephely kérnyezetének Dunaszelvénye — Danube section in the vicinity of the Site

The calculation of the calibrated surface curve included in the EIS (Chapter 11.6.1.2.3: Calibration for low
water stages) (Figure 11.6.1-15 and Table 11.6.1-3) was made for the Danube river bed particulars of the year
2004 and the water yield associated with the surface curve measured by the Danube Commission in 2004
(taking effect in 2006) (1180 m?/s). This and the EIS are to be complemented with the calculation results
presented above.
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5 Annual trends in low water flows were determined by both linear and logarithmic methods for the
purposes of assessing the long term changes in the river bed morphology. Their averaging
cannot be justified from the professional point of view, it is suggested that out of the two
methods, use the one that is best verifiable (Table 11.6,4-3).

The particulate composition of the river bed bottom of the Danube across depth is not known however, although
this is the factor forming the real river bed sinking trend in the future. The linear trend calculates with a more
pessimistic and hence, greater river bed sinking, while the logarithmic trend calculates with the asymptotic
slowing down of the sinking in the future, due to reaching of the large particle and not easily eroded gravel bed
(more optimistic characterisation). Averaging of the two methods approaches a scenario which is linear in the
first half of the forecasting period and will turn to logarithmic — due to reaching of the gravel layer — in the
second half.

1D and 2D hydrodynamic calculations were made for the current river bed bottom levels of the Danube, without
taking into account an expected river bed sinking in the future. The extent of deepening of the river bed in the
future depends on the vulnerability to erosion and particulate composition of the Danube bed across depth.
Since this is not known at the time being and the future development of the trend is unknown as well, it would
be possible to suggest averaging of the values obtained for river bed morphology changes with the linear
(extrapolation of the river bed deepening characterising the recent past to the future) and with the logarithmic
(river bed deepening mitigated in the future) trends on the basis of the current information from the professional
point of view.

Monitoring of river morphology changes in the operating period — conducted by ADU-VIZIG on an annual basis
for Paks Nuclear Power Plant - is suggested to be continued throughout the service period of Paks Il. Based on
the observations the trends in morphology changes may be determined more accurately — for instance,
processing in the annual Final Safety Reports (FSR) the river bed monitoring data, and then making a
recommendation on the basis of the assessment for eventually necessary control actions in the later stages of
the service period.

Due to lack of information on the particulate composition of the river bed across depth the future
development of the trend cannot be decided but it can be concluded that of the logarithmic and linear
trends investigated the linear trend is dedicated for a larger level of certainty, indicating a higher level
of river bed sinking in the future.

Trends in river morphology changes (Chapter 11.6.4.3.3) — quotation from the EIS:

“Expected trends in river morphology changes based on the statistical assessment of the Danube low water
levels:

The trends of the river morphology changes are usually concluded from the hydrological statistical analysis of
the annual low water levels.
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The outcomes of the forecasts for the Paks watermark post profile of the Danube (Danube 1531.3 river km) up
to the year 2120 set forth in details at the statistical analysis of the Danube low water stages are summarised in
the table below (Table 11.6.4-3):

Expected low water levels in terms of time based on the projection of the trend (Paks watermark post- Danube 1531.3 river
km)
Peri Expected low water levels (lowest Expected subsidence of low water
eriod of the proposed development , . p ,
roiect and lifetime extension annual) in terms .of time stages in terms of time
proj Z [metres above Baltic sea level] AZ [m]
. . Linear Logarithmic Average Linear Logarithmic | Average
Year Unit operation schedule trend trend trend trend trend trend
2013 - 83.78 83.78 83.78 0.00 0.00 0.00
2025 | Enter new unit | 83.51 83.74 83.62 -0.27 -0.04 -0.16
2030 | Enter new unit Il 83.39 83.72 83.55 -0.39 -0.06 -0.23
2032 | Exit existing unit | 83.34 83.71 83.53 -0.44 -0.07 -0.25
2034 | Exit existing unit I 83.30 83.70 83.50 -0.48 -0.08 -0.28
2036 | Exit existing unit Il 83.25 83.70 83.48 -0.53 -0.08 -0.30
2037 | Exit existing unit IV 83.23 83.69 83.46 -0.55 -0.09 -0.32
2085 | Exit new unit | 82.13 83.52 82.83 -1.65 -0.26 -0.95
2090 | Exit new unit Il 82.02 83.50 82.76 -1.76 -0.28 -1.02
2100 - 81.79 83.47 82.63 -1.99 -0.31 -1.15
2120 - 81.33 83.39 82.36 -245 0.39 -1.42

Table 5-1: Expected low water levels in terms of time based on the projection of the trend (Paks watermark post- Danube 1531.3
river km)

Logarithmic trend fit of the low water levels is an optimistic estimate assuming full stop of the industrial river
dredging operations and a declining tendency of their impacts, while the fit of the linear trend can be regarded
as a conservative estimate.

Based on the table above in summary it can be stated that the following annual low water stage levels and the
following estimated subsidence levels of the channel bottom can be expected by the year of 2090, when the
second new unit of the proposed Paks Il power plant quits:

— Inthe case the linear trend is extended.: a subsidence of ~1.8 [m] (-2.29 [cm/year]),
— In the case the logarithmic trend is extended: a subsidence of ~0.3 [m] (average: -0.36 [cm/year]),

—  Calculated with the average value of the linear and logarithmic trends: a subsidence of ~1.0 [m] (average: -1.33
[cm/year]).”

6  The use of the morphodynamic model fit for imaging river bed morphology changes and the determination
of water level changes based on the evaluation of the calculations results is suggested to study the impact
of morphology changes on the low water flows.

The 2D morphodynamic modelling method in the EIS was used for the purposes of determining the extent and
extension of local river morphology (this was set as an objective of the EIS). It was shown in the EIS that the 5
years model calculation period was sufficient to predict the expected local changes in river morphology. Since
the particulate composition of the river bed bottom is not known with the appropriate accuracy across depth,
therefore any conclusion on longer term bottom deepening cannot be permitted from the current data. Although
the MFGI (formerly MAFI) geological profiles available for the purposes of hydrodynamic modelling contain the
gravel boundary, but this is not sufficiently accurate and detailed to calculate the morphology processes.
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7  The legal environment requires the determination of the extreme water hydrological conditions occurring
in every 20 000 years. According to our view the methodology used for this purpose is not sufficiently
representative, because the available data sets (water level, water flow rate) that are not sufficiently long
for statistical purposes (the necessary length should be the third or fourth of the recurrence period) have
been further abbreviated (1965 - 2011). This is merely one third and roughly one half of the water level
figures and water flow rate figures available, respectively. The reason why data sets were truncated was
inhomogeneity. The trend of water levels is gradually declining which is true for the partial data set,
therefore homogeneity of the partial data sets may be demonstrated in numeric terms, yet in reality this is
not the case. In our opinion the homogenisation of the entire data sets ought to have been made for the
current period and the extreme values to be considered as the design levels determined on this basis,
selecting the most appropriate and fitting distribution function (only the fit of three types of cumulative
distribution functions were investigated for the data sets). According to the aforementioned arguments we
do not agree with the application of the calculated extreme water levels.

This comment questions the predictability of infrequent events, even though it is customary to design flood
control works for instance to events (such as water level) recurrent in every 1000 years. According to the
statement hidden in the question this cannot be answered on the basis of the approximately 100 long period of
observations.

The indicated necessary length of the data sets of the observations is not properly grounded — that is, no
statistical proposition exists which would substantiate, as the question implies, that a third length of the
recurrence period would be necessary for the observation data sets (if this would be true, any power plant or
other facility implying risks could only be built in several thousand years).

As opposed to the question, the correct statement is as follows: The length of the data set has an influence on
the error of estimate/estimation of the parameters in the statistical model and as a consequence, the accuracy
of the statistical prediction.

In other words the truncation of the data sets exerts an impact increasing the rate of errors, yet the method is
not to be discarded, much rather the errors of the parameters need to be reflected in the final outcome of the
statistical model.

However, homogenisation of the entire data set is a thought to be discarded.

Namely, homogenisation is allowed only to be completed for probability variables. Data with high level of auto
correction are not probability variables. The probability variables obtained from them by selection such as for
instance the trends of annual low or high water flows cannot be forced onto the data set as a whole. In fact, the
tendency like variations of any partial data set are not necessarily true for the whole set.

If the proposer tries to execute this trend on daily data, most probably he will not get any significant trend.
Namely, the confidence range of the trend slope is increased by the standard deviation of the data set. And this,
in turn, is increased as we switch to daily data frequency.

Further justification of data truncation:

“According to the hydrological studies of the more recent period (after 1965) the passing of the floods
accelerated in the last few decades due to the impact of the water barrage systems constructed on the Austrian
section” (Zsuffa, Istvan: Az ausztriai vizeréml rendszer hatdsa a magyar Duna-szakasz &rvizvédelmi
biztonsagara (The impact of the Austrian system of hydropower plants on the flood control safety level of the
Hungarian section of River Danube), Hidrolégiai K&zlony (Hydrology Bulletin) Year 1999, No 1).

In the article cited above the author investigated the trend of passing time of floods encountered since the
beginning of regular measurements. The article contains the following explanation:

“Statistical examination of flood levels provides the evidence that in the last few decades the passing time of the
floods was shortened as a result of the river training works and barrage system constructions, consequently the
cumulative effect of floods is experienced to a lesser extent. The probability distribution of the annual maximum
water levels has not changed significantly in the last 50 years, but the duration of the floods was reduced
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radically at all water levels. This means that although we must reckon with the occurrence of floods causing
very high water levels, the appearance however a flood with duration comparable to that in 1965 is less
probable.”

8 In Chapter 11.7.1.1.2 on modelling, the calculations for the water level drop between the Paks metering
station and the cold water channel was presented. The use of the average between the low water flows and
high water flows cannot be considered to be correct from the professional point of view henceforward,
since the water level drop of the two distinct hydrological states differ from each other significantly. When
the design operating states at low water flows are examined, the use of the transformation derived from the
water level drop in the case of low water flows is justified.

In order to allow simplification an approach based on watermark connections (between the Paks watermark
post and the embayment watermark post of the Power Plant) was used for the purposes of converting levels
between the Paks watermark post (1531.3 river km) and the cold water channel (Danube 1527 river km), in
order to allow quick and easy to follow projection and transformation of the hydrological statistical results
calculated from the data of the Paks watermark post (Danube 1531.3 river km) to the Power Plant profile
(Danube 1527 river km). In fact this method is used here only for the provision of information but it was not used
to determine the flood levels and low water levels expected in the neighbourhood of the site. For this purpose
an accurate 2D hydrodynamic model is used.

It should be noted that at the culmination of the flood in June 2013, the surface drop measured at the high water
flow was 24 cm (as opposed to the 27 cm value determined in the EIS as an approximation with the use of the
watermark post connection), while the water level drop at low water flow measured in October 2011 (6 October
2011) at 1242 m¥/s flow rate was 32 cm, as opposed to the estimated 27 cm level.

Determination of the site exposure (that is exposure of the site in the Power Plant Danube section to the water
levels formed at low water flows and high water flows, in other words at times of natural extremes) was not
made according to the watermark post connections, which is considered to be an approximate value only, but
by taking the 2D hydrodynamic model calculations used in the EIS as a basis. The hydrological statistical
calculations made on the Danube water levels were used for informative purposes only. “Live” calculations were
based on the Danube water levels obtained from the hydrodynamic model calculations built on the statistical
analysis of the water flows, which did not contain the approximations derived from the watermark post
connections any more.

9  We disagree with the method used in Chapter 11.7.1.3.5, because it is dependent on the length of the
period involved in the calculations and contradicts to the claim that the probability of the occurrence of an
event does not depend on the number of sampling sessions (Figure 11.7.1-23).

As opposed to the implications in the question the probability of an event does not depend on the number of
occasions it is observed, and the relative abundance to be obtained by a limited number of observations only
approached the probability level of the event — never equals with it.

The methodology presented above — as any trend-analysis — fits a trend function to the data set if a trend can
be assumed.

Fitting of the trend function is made using the method of least squares — this is a customary procedure in the
execution of the trend analysis.

A trend function does not need to be linear in all cases. How suitable the selected trend function is, can be
evaluated by examining the randomness of the remainder. The trend free set of data (the remainder of the trend
analysis) must be entirely random and exempt from trends.

The method makes a single probability assumption: the distribution of the remainder is a Gaussian variable, in
other words the distance of the remainder from the trend function follows the Gaussian distribution pattern
which can be demonstrated by a goodness-of-fit test.
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10 We cannot agree with the statement that the flood level determined for a frequency recurrent in every
20 000 years cannot be formed because the current level of the crest on the left bank dike is lower than this
(Chapter 11.7.1.2, Page 79). Flood levels exceeding the current elevation of the dike crests can be
successfully controlled by temporary control works as demonstrated in the past two decades on the river
Tisza.

Vizszint m.Bf.

The water surface formed in the case of the water flow on the Danube recurrent in every 20 000 years (14 799
m%s) was determined in the EIS using a 2D hydrodynamic model between the 1500 — 1530 river km profiles.

Namely, the current crest levels of the flood control works were elevated along the entire Danube section
modelled (Danube 1500 — 1530 river km profiles) so that the water level reducing effect of the water spilling
over the dike crest at the current crest levels of the embankments (in the Power Plant profile the right bank
crest level is currently at 96.30 metres above Baltic sea level, on the left bank 95.80 metres above Baltic sea
level) were not taken into account.

For the sake of safety, the value of the water flow recurrent in every 20 000 years was not reduced due to the
fact that the crest of the flood may be reduced substantially if expected inundations occur on the higher reaches
of the Danube.

This consideration is included in the EIS as follows:

“In order to allow more convenient comparison of water surfaces in the individual model variations the water
level data of certain water surfaces calculated for the main current line, i.e. the main current line surface curves
are illustrated on Figure 11.9.1-9.

SzélsGséges nagyvizi események vizsgalata

sodorvonal menti felszingorbék osszevetése
97.5 =

/
97
Jelen dllapot (2014) //

Mértékado Gzemi allapot (2030-2032)

Havaria: mértékado uzemi allapot

foldcsuszamlassal
96
Jelen allapot felvizi toltésszakadassal

95.5

95

Telephely kérnyezetének Dunaszelvénye

94.5
1495 1500 1505 1510 1515 1520 1525 1530
Duna Fkm
Legend: Szélséséges nagyvizi események vizsgalata sodorvonal menti felszingdrbék dsszevetése — Investigation of extreme

high water events, comparison of the surface streamlines along the mainstream line.
Vizszint (mBf) — Water level (mBf),
Duna Fkm — Danube river km.
Jelen allapot (2014) — Current state (2014),
Mértékadé tizemi allapot (2030-2032) — Moderate operating state (2030-2032),
Havéria: mértékadd Uizemi allapot féldcsuszamlassal — Failure event: moderate operating state with landslide,
Jelen allapot felvizi téltés szakadassal — Current state including the burst of a dam upstream
Telephely kérnyezetének Dunaszelvénye — Section of River Danube in the vicinity of the Site

Figure 10-1 Comparison of main current line profiles of calculated water surface areas (one dimensional surface curve along the
main current) (Danube 1500-1530 river km) in the extreme (Q = 14799 m¥s) flood cases assessed (Paks Power Plant operation,
Paks Power Plant operation including the bursting of a dam, Paks Power Plant and Paks Il joint operation in design state and failure

event, respectively)
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Based on the model calculation the water level on the Danube culminates at 96.90 metres above Baltic sea
level in the event of an extreme flood event (a flood flow rate recurrent in every 20 000 years), under the most
unfavourable conditions (for the sake of safety it was assumed that the current flood control works on the
Danube are developed in the future and the passing flood can be contained within the embankments with the
help of protection measures against floods) in the surrounding of the existing and proposed site.

It is visible that it will not threaten the ground level at 97.00 metres above Baltic sea level of either the existing
or the proposed site of the development by static inundation, but provided the wave motion becomes more
intensive for whatever reason, it may generate an emergency situation and may affect vulnerable objects on the
surface or in the public utility ducts. Therefore the vulnerable objects situated close to the surface are
recommended to be provided by active protection (parapet wall, etc.), and such protection installed for
the proposed development.

11  Only two figures were found about the examination of the flow conditions in Chapter 11.8.1.2. The
impact of the erection of Paks Il on the flow space and river morphology changes in the Danube,
which contain the depth integrated flow fields associated with a flow of 2300 m/3s on the Danube
and a water extraction/flow rate of 100 m3/s. The EIS does not contain any such results from
series of tests which would have applied higher level of water use and lower levels of Danube flow
rates, although the design state for the purpose of navigation would be represented by extreme
low water flows and the highest levels of water use throughout the operation period.

The 2D flow calculations have been completed taking into account the nearly permanent surface curve and
water volume rate of flow (1242 m3/s) measured on 6 October 2011:

Mértés modellezettvizszintek a Duna paksiszakaszan 1242 m3/s-os vizhozam mellett-
kalibracio

r 856
= mértvizfelszin - 855
—a— szamitott vizfelszin - 854
853
852

851 Duna
vizszint
850 "mgf

849
84,8
r o847
- 846
84,5

1532 1530 1528 1526 1524 1522 1520 1518
Duna folyamkilométer (fkm)

Legend: Mért és modellezett vizszintek a Duna paksi szakaszan 1242 m3/s-os vizhozam mellett - kalibracié — Measured and
modelled water levels on the Paks Danube section at 1 242 m3/s flow rates - calibration.
Duna folyamkilometer (fkm) — Danube River kilometre,
Duna vizszint (mBf) - Danude water level (mBf)
Mért vizfelszin — Measured water surface level,
Szamitott vizfelszin — Calculated water surface level.
Note: Danube water level unit of measurement: m

Figure 11-1: Calibration of the River2D model for 1 242 m¥s Danube flow rate

File name: 2905_PAKSII_KHT_Tenyall_tiszt_35300_2221-14_2015_alt_2015_0610_vegleges_EN 17121



Environmental Impact Study

Clarification of facts based on the order Ref. No 35300/2221-14/2015

Erection of new nuclear power plant units at the Paks site

MVM Paks II. Zrt

IR P AV AV AV A S
PRV P AV AV A
PAV VAV AV Y VD AV A A A
VRPNV AV VAV AV A AV A e
PRV AV VAV A AV AV AV SV AV s
s P N A A AV AV AV AV A SV S AV e
r N AV AV AV A v S A A A
4 B B N N A AV VA e
P P N N A A .
. 4 PRV N A A e
7o A PR SV S e
PR PV N N A A VAV SV P e
PRV PV A N A VAV Y P
PRV PRV A A GV A
PR A A NV SV S A P A PP
P L R N R A S S AP S N P A N S
PR N RN P AV P D OV A A AV P
PR RN NP P R P SR P AP S A P
PR A N N N N A A P A AV A A P P
P R N R S A S A SV AV A S A A R
D P A N N A AP A A A S ey
P A P A NP A A P A e e
P A P N NV AP R A A AR o
PP P A S A P D AV AP A AV A A
VAVEF AP SN A ANV N A VA AV SV AV A A
PR R N P S A S AV A AV AV A e A eV 4
PR R P S A AV A A AV S A AV A AV P A
PRVEV RV RPN A AV A AP A A A A A s
PR RN N R R R P AV A VA A S A VA A
PRV AV AV S A eV oV
P N A VA A
PR N e VP

v

VAP A AP A
A A A A A e e

P )
EA A N S e
NS PSS SIS
PAV AV AV AP A S AV P A A P A
ST SN
VAV AV OV v P e A 4
VAV AVl P P GV )
A A A P e
PR P P
R R
ST

1242 m /s

50m

Tavolsag

Sebesség

250

-225
Z
175
150
1.2
1.00
0.78
0.50
0.28

-000

report entitled “The state of the Danube river bed and river wall”, dated on 11 April 2014). See the following

Flow rate calculations and evaluation were made for these water yield (100 + 132 m3/s, etc.) versions (see the
figures:
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Danube flow rate and 100 m¥s cold water extraction rate (current state)

_Tenyall

unit of measurement on the colour code is m/s

Tavolsag - Distance

Legend: Sebesség - Speed

Note:
Figure 11-2: Modelled flow velocity field in the environmental of the cold water channel and hot water channel mouth at 1242 m¥s
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Figure 11-3: Modelled flow velocity field in the environmental of the cold water channel and hot water channel mouth at 1242 m¥s

Danube flow rate and 232 m¥s cold water extraction rate (state of affiars in the year of 2032)
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Figure 11-4: Modelled flow velocity field in the environmental of the cold water channel and hot water channel mouth at 1242 m¥s

Danube flow rate and 132 m¥s cold water extraction rate (state of affiars in the year of 2085)

The (2D depth integrated) velocity fields which can be calculated in the design states of the years 2014, 2032
and 2085 associated with the 950 m®s and 1100 m?s Danube volume rates of flow for cooling water flow rates
of 100 m?¥s, 232 m%s, 132 m3/s are attached hereby (see: Annex No 1: 1_Melleklet_Sebessegmezok),
indicating the borderlines of the current navigation route.

Based on the figures it can be stated that riverside flow conditions will change to a slight extent in the
surrounding of the water extraction and water discharge site on the Danube on the right hand bank of the
Danube in the moderate situation expected in the future upon the decrease of the Danube volume rate of flow
(1100 and 950 m%s) (232 m?/s cooling water extraction and hot water discharges, respectively, in 2032). Since
however the width of the navigation route is substantial even at low water stages, and the navigation depth is
available along the entire ship channel, it seems to be expedient to move away from the river bank a little
towards the inner side of the Danube water space which is not influenced any more (maximum approximately
50 m) in order to avoid potentially non desirable drifting. Less intensive shipping traffic is expected at low water
stages since further reaches of the Danube cannot always be navigated in these periods. The expected riparian
flow direction change will diminish from 2032 with the exit of the currently operating units of the power plant,
and from 2037 (132 m¥s cooling water extraction and hot water discharges, respectively) will become similar to
that experiences at the time being.
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Modelling took place with static flow rates when the river morphology changes were investigated
taking into account a 5 year-service period. We disagree with this methodology, please model
river bed morphology changes for a longer period of time and present it using the variable
Danube water rates of flow modelling the real hydrological conditions.

The impact of major flood waves on river morphology changes was investigated. A permanent year was studied
using the measured actual non-permanent set of data on flow rates and with the average approximately 2300
m%/s average flow rate in 2010. It was seen that the morphological changes were more prominent in the case of
the permanent calculation because the flood wave does not cause any substantial movement of the river bed,
but at the same time the sinking of the bed bottom in low water stages is more moderate than in the times of
medium water stages. This was the basis on which the more adverse impact was considered, in other words
the decision was made for the sake of safety.

It is not clear from the documentation whether or not the recuperation power plant designed on
the existing hot water discharge point with the existing energy dissipation structure that holds the
water rights establishment license is to be constructed and thus, two recuperation plants will be
operated on the hot water discharge site. In the event plants are constructed on both discharge
sites, their mutual impact on each other and on the environment, respectively, must be
investigated.

Seeing the protracted designing and licensing procedures it can be assumed that the recuperation power plant
that already holds a water rights establishment permit - designed for the existing hot water channel will not be
implemented. MVM Paks II. Zrt. intends to establish not a recuperation power plant at the northern branch of
the hot water channel but an energy dissipation structure which is designed to improve the mixing of cooling
water. This is a facility which uses the potential energy derived from the level differences of the hot water
channel and the Danube to improve the mixing of the hot water discharged instead of the production of
electricity. Based on a subsequent, later analysis and decision making process the conversion of this structure
into a recuperation power plant can be implemented as a separate, independent investment project.
Consequently, there is no issue of two recuperation power plant operating simultaneously, and therefore it is
not necessary to investigate their mutual impacts on each other and on the environment.

The consequences of the impacts expected to be experienced as a result of water intake and hot
water discharge during the investment period must be tackled, and the stability of the river bed
must be secured with the use of the appropriate control structures. The necessary water
management facilities must be design with due and thorough workmanship by describing and
using the modelling results, under which the extremes of the velocity distributions formed in the
environment must be presented. Our directorate, as the operator of the high water stage river bed
of the River Danube held exclusively in state property offers the designers the opportunity of
continuous consultations during the preparation of the design plans."

In addition to the aforementioned considerations it should be demonstrated where and how the
installation of the official sampling site is intended to be implemented on the new hot water
channel

MVM Paks II. Zrt. envisaged to discuss this issue more in details during the implementation of the current
design, prior to commissioning (i.e. start-up of the first new unit in 2025), incorporated in the water right
licensing documentation subject to the decision and requirements of the water authority.
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