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1 [INTRODUCTION

The eonomic activities of European countries in the second half of thec2dtury
recordedin a large increasef particularly industrial activitie§ new technologies and
industrieswere introduced and developéettluding nuclear poweindustry. There was lao
the intensification of agricultural activities, particulaityusing chemicalén crop production
and concentratioron livestock production. This development, in addition to some of the
positive factors also had negative effects on the ecologicahdsmia nature and gradually

threatened the quality of the three basic components of the environanentater and soil.

Scientificand research institutions in almost all countriegelaeen forced to react to
this developmat by providing protective nasures depending on natural conditions and
related issues, whidbecame dominarnh the country. Generally there has been a problem in

theinterface between water and soil in different contexts.

In the Slovak Republic threats to water quadihdpollution caused by industrial and

agricultural activitiedecame dominant in the early seventies

For the EUmember states tHeirective 2000/60EC of the European Community
and the Council of October23, 2000establishing a framework f@ommunity action in the
field of water policybecame boundindts aim is to achieve "gocostateof surface water and

groundwater" in each river basif thewaterways in thenemberstates.

The severity ofthe Directive 2000/60/ECwas alsodocumented by the Slovak
Government,when it approved the'Strategy for the implementation of the Water
Framework Directive" (hereinafter WFD) byts Resolution No. 46 of January 21, 2004e
Directive wasprepared by the Ministry of Environment precis@jtowing the instructions
and requirerants of the European Community and Coumdth deadlines to ensure "good

status" gradually until 2015.
The aims of the apprové&trategies for implementing the WFD" tine SR state that

the basis for all required evaluat®of interrelated tasks "on natl formations,” "heavily
modified" and "artificial" €.9.Tanks), the resultsill be obtainedwithin the new monitoring
programs. Literallythe "strategy" states that their implementation accordintpéestablished
EU requirements will require signifant expansion of the existing program of monitoring
systems by new elements and prescribed paramet&absequently dr these bodies

environmental objectives and propdseeasuresnust be developetb achieve "good status"
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for eat river basin waterwayshithe nember dates of the UnionThe Slovak Republids
divided according to the geological, geomorphological and hydrologicgortion into 11
subbasins of main streams relevant to two seas, namely: in the north to the Baltctlaad

southeast tthe Black Sea

The Slovak Republithas beem full memberstateof the European Communigince
May 1, 2004 and therefore must fully implement the requirementghefDirective No.
2000/60EC.

The key steps include:

1 Knowing the current state tfiesurface and ground water,
1 Analysis of pressures and impacts of human activitighewater bodies.

1 Draft of themanagement plan activities the river basins

To address these challenges, it is necessary and impirtanonitorthe substances
with a pdential risk to the environment and human health. It is especially importére if
Directive 2000/60/EC and consequently the "Strategy for the WFD implementation” implies a

sequence of events thfeimplemented corrective actions within the specified tpagods.

The ulfillment of these requiremeniscludes also théormulation and realization
of the plan of the additional measurements of the nuclear complex Mochovampacts on
the ecosystem with special focus on the river HrorHron is the main affectebasin andts
waterway along with the atmosphere, is the most sensitive aspect, through which the
potential effectscan occur. If the new, complementary monitoringhould also affect the
complex impact on the ecosystem, we must also consider the temhsas ecological
stability and biodiversity. fie comprehensively conceived object of the supplementary
monitoring requirestools and technologies to encompass not only the different data from
different partial effects, but mustiso be able to provide adsis for consideration of their

interactions and impacts on the entirenitoredecosystem.

The pan of additional measurirgyofthe impact on the ecosystem with special focus
on theriver Hron is one of the reports to assess the cumulative effects of the completion of
Units 3and 4 ofNPP Mochovce (VVER 4 x 440 MW, 3rd project) on the environmdifie
reportsare processedccording to théFC manual andyoodindustrial practicein the private
sectoron emerging marketsThe company ENEX trade, Ltd is thieearerof the roleto

complete theeport andhe planof the assessment of cumulative impacts.
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At the beginning of the assessment, it was necessary to identifyhe
environmental attributes that are considered importafdr the designingof the plan of
additional measuringf the impact on the ecosystem with special focus on the river Hron.
Within the specified rangasinput data were considered the effects of 2022014 The first
part theattentionis given tothe monitoring plan during the operation dhits 1 and 2 andhe
completion of Wits 3 and 4 oNPPMochovce The second pars focused orthe draftof the
monitoring plan forcommissioning of Units 3 and 4 PP Mochovce. The cumner
demanded to deal with the impaab the area within a radius of about 20 km froNRP

Mochovce.

Thereport comprehensively record data and documentation that was used when
preparingthe report. The report uses adlvailable data on the possible impacts that may arise
during the completion of units 3 and 4MPPMochovce. For a comprehensive assessment of
all potential cumulative effectshe biggest possible extent of relevant input data was
summarized and analyze@n their basis the potential cumulative effects on the completion
of Units 3 and 4 of NPP Mochovosere defined. At the same timehe results ofthe

measurements of operatingits 1 and 2f NPPMochovcewere used as a guide
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2 THE MONITORING PLAN D URING OPERATION OF UNITS 1 AND 2 AND
COMPLETION OF UNITS 3 AND 4 OF NPP MOCHOVCE

Monitoring is currently controlled by the regulation "Radiation Monitoring Plan in
the vicinity ofthe NPPMochovce (BPLN / 0006)", which describasonitoring around NPP
Mochove within a radius of 20 km from the plant. 24 statiohshe teledosimetric system
and 15 t&able dosimetrystationsmonitor the gamma radiation dose rate, volume activity of
aerosol, volume activity of radioactive iodine dose and additional informatmut #ie state
of the technology. The monitoring system for the wharlea ofMochovce was designed to

includeUnits 3 and 4, and will be gradually put into operation.

Monitoring and control of radioactive discharges from P Mochovce into the
environmet as well as monitoringf the environmenaroundthe NPP Mochovce is secured
by the Slovak legislationpermitsof the national supervisory authorities, in accordance with
international recommendations and implemented in accordance with applicablgioagula
The conditions for monitoring of the environmentare givenby:

- Legislation:

1 Act No. 364/2004Col. on waters and on the amendment of Not 372/1990Col. on
misdemeanorsas amended

1 Government decree of SR N@69/2010 Col., laying down therequirements to
achieve good water status

1 Regulation of the Ministry of Health of the SR N&24/2007Col., laying down the
details of the Radiation Monitoring Netwgrk

1 Act NR SRNo. 355/2007 a the protection, support and development of public health
andon amendments to certain laws

1 Slovak Government Regulatiddo. 345/2006Col. on basic safety requirements for
health protection of workers and population from ionizing radiation

- Decisionsof supervisory authorities

1 The decision of the Public Healthuthority of SR No. OOZP G/ 6 7 #fr@ 2011
20.10.2011 md the statement of the Public Health Authority 8R No.
OO0OZPG/ 8 8 #dm/1212.2033,

1 The decision of the Public Health Authority &R No. OOZ P G/ 70 4r@ém 201 2
23.10.2012,
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2.1
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The decision of theRegional Environmental Office Nitr&o. 2007/00029from
25.1.2007 which was extended t81.12.2015pursuant to DecisioiNo. 2010/00729
from 6.12.2010 and amended pursuant to Decisidio. 1893/2013/1961from
16.5.2013,

- Applicable regulations

SE/MNA-17201, Radiation protection
SE/PGR16/2012 Restructuring of the company fro20132014,
0-TP/8433Measurement and permission to discharge liquid discharges

0-PLN/OOO6Radiation Monitoring Plan in the vicinity of the NRRbchovce,
- International recommendations

IAEA SSS No. RSG-1.8 Environmental and source monitoring for purposes of
radiation protection, Vienna, 2005,

IAEA SRS No. 64Programsand systems for source and environmental radiation
monitoring, Vienna, 2010,

Environmental Radiologicd&onitoringi Technical Guidance Note 2, EA, 2010.

Monitoring is designed to meet the followingjectives

Evaluate the dos@s an indicator of the implementation of measures

Assess the full radiological impact on the environment

Provide the public ahthe shareholders with information on radiological impact on the
NPP on the environment

Ensure quality control

Assesdong-termtrends,

Observérespect international obligations

Detect abnormal leakage and unauthorized discharges

Monitor the behavioof radionuclides in the environment

Identify environmental attributes

Project environmental indicators for surface water and groundwater have been

identified for the operational phase of the project for-ramfiological and radiological
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criteria. The prdbableimpactsof normal operation on hydrology and groundwater are related

to:
1 Loss of heat
1 Quality of surface water and groundwater
1 Conditions ofaquaticbiotopes,
1 Radioactive emissions
2.1.1 Non radiological parameters

The results of the indicators &EC (human health and population, river Hron and
other sourcesf waterand aquatispeciey are assessed in the local and regional araa.1
contains the evaluation criteria used to assess the possible impacts on hydrology and

groundwater.

Surface water and groundwater Evaluation criteria

Water temperature - Government Regulation ofSR No.
2692010 Col. (sets limits for permissibl

temperature of rivejs

Change of sudce water quality - Liquid discharges are monitorg

regularly to meet the specified limits
the Government Regulation &R No.
269/2010Col.

Conditions ofaquaticbiotopes - Professional expertise

The omparison of qualitative and balance sheet indicators of pollution discharged

into the river Hron with limits in 2004 issted in Tab 2.

Indicator Average Permitted limit Achieved balance| Permitted balance
concentration | concentratiofmg.l™) || values of pollution values(t.year®)
(mgl™) except forpH and T || discharged into thq
river Hron (t.year")
CHSKg; 21,19 35 121,482 210
N-NH, 0,3097 15 1,776 9
CI 31,45 100 180,304 600
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Indicator Average Permitted limit Achieved balance| Permitted balance
concentration| concentratiofmg.l™) || values of pollution values(t.year")
(mgl™) except forpH and T || discharged into the
river Hron (t.year")

BSKs 2,4166 12 13,85 90

NEL <0,1 0,5 0,573 3

RL1gs 694,388 1500 3980,947 9000
RLgso 545,71 1000 3128,571 6000
Peeik. 0,1630 1,00 0,934 6
T[°C] 18,12 30 - -

NL 10,1837 40 58,38 240
SO~ 248,05 690 1422,078 4140

pH 8,556 6,09,0 - -
Hydrazine 0,0279 0,5 0,160 3
Active Cl 0,05375 0,1 0,308 0,6
AOX <0,05 0,2 0,2867 1,2
N-NO3 6,8948 16 39,53 96

Explanation

* At thetime of waste water dischargem neutralization tank8,0 mgl™.

= \Nith the possibility to exceddxa year up to the valug2 mgl™.

The analyses in particular indicators are according to the \ddiclsion are
performed 48x gear except for BSKs, hydraine 1 12x ayear andAOX, NEL, active
chlorinei 4x a year The given balance values are calculated in the total volume of water
collectedfrom the river Hron. The permitted limits of pollution discharg&ad the river Hron

from the operation of NPP in 2014 were not exceeded.

The development of the concentration valoéghemical indicators oivaste water
dischargednto the river Hron in the period d0107 2014is listed in Tab3.

Chemical [ Limit values 2010 2011 2012 2013 2014
parameters
CHSKe, 35 16,88 14,04 17,52 21,95 21,19
N-NH, 1,5 0,2934 0,145 0,227 0,2733 0,3097
cr 100 29,33 36,71 52,32 50,581 31,45
BSKs 12 1,8 2,58 2,79 3,57 2,4166
NEL 0,5 <0,1 <0,1 0,11 <0,1 <0,1
RLios 1500 829,54 890,959 913,78 848,94 694,388
RLsso 1000 645,35 709,41 721,53 668,29 545,71
Peeik. 1,00 0,361 0,382 0,288 0,171 0,1630
T[°C] 30 18,182 19,58 18,66 18,25 18,12
NL 40 12,342 11,659 11,07 10,62 10,1837
SO~ 690 270,382 331,155 332,64 309,88 248,05
pH 6,09,0 8,769 8,763 8,765 8,76 8,556
Hydrazine 0,5 0,0225 <0,02 0,0216 0,0242 0,0279
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Active 0,1 0,0525 <0,05 0,064 0,062 0,05375
chlorine
AOX 0,2 <0,05 <0,05 <0,05 0,0525 <0,05
N-NO5 16 7,9762 9,136 8,191 8,609 6,8948

The development of balance values of chemical indicators of waste water discharged
into the river Hron in the period d20107 2014is listed in Tab4.

Chemical Limit 2010 2011 2012 2013 2014
parameter values
CHSK, 210 91,61 79,736 98,62 106,99 121,482
N-NH,4 9 1,59 0,823 1,278 1,332 1,776
cr 600 159,170 208,485 294,495 246,536 180,304
BSKsg 90 9,768 14,652 15,704 17,4 13,85
NEL 3 0,543 0,568 0,619 0,487 0,573
RL1os5 9000 4501,793 5059,96 5143,42 4137,797 3980,947
RLsso 6000 3502,221 4028,90 4061,30 3257,3 3128,571
Pceik. 6 1,959 2,169 1,62 0,832 0,934
NL 240 66,978 66,214 62,31 51,74 58,38
SO~ 4140 1467,324 1880,70 1872,34 1510,378 1422,078
Hydrazine 3 0,122 0,114 0,122 0,118 0,160
Active 0,6 0,285 0,284 0,360 0,302 0,308
chlorine
AOX 1,2 0,271 0,284 0,281 0,256 0,287
N-NO5 96 43,286 51,885 46,105 41,960 39,530

Basic chemical parameters of waste water are monitored by continuous analyzers
which are located in the waste wateeatment facility Here are themonitored values
reactionof wateri pH, sulphatei SQ,, ammonia nitrogefi N-NH,", nitrate nitrogeri N-

NO3, chemical oxygen demand CHSKg, conductivity temperature The values are
transmitted into the management system in the facility of extraction and storage of chemicals
from which the discharge from neutralizationagigressivewaters is controlled. The limits

are used for automation of the discharge of these svafdie exceeding of the limit
concentration results into automatic stop of the discharge of aggressive waste water up until
the time when the measured value goes below the limit concentrdin@n.amount of
dischargedaggressivewaste wateris controlled acording to the parameters of continual
measurements by the department of operational support and chemical control. It is provable
that by monitoring the parameters of quality and balance of discharged water there was no
exceeding of permissible limit vada in 2014.
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The assessment of possible impact of the operation &ISE2 and the completion
of SE MO34on the aquatic biotopéen the period before 2009was performed by the
estimated values of key chemicals in the environment downstream the river Hron and
compared with reference values proposed in the Canadian regulation/directive on water
quality for protection of aquatic lif€Canadian Water Quality Gaelines for the Protection of
Aquatic Life). The Canadian regulation/directive was chosen based on the experience of the
companyGolder Associatesin processing the assessment of environmental impacts in this
area. Due to the environmental activity ttelowing was particularly taken into account:
hydrazine residual chlorineN-NOs, N-NH,". To determine the concentration of chemicals
from the operation ofSE MO34, which are present in the environment downstream the river
Hron the following data werased(source ofdata S| ov e n s k ® ANPPMo&hbvce8 r n e
VVER 4 X 440 MW- 3. Constructiofi. Report on the assessment of the proposed activity for
the evaluation of the environmental impacts accordirctdNo. 24/2006Col. 2009)
1 Water quality in he river Hron in terms ohatural chemical background in the
upstream from the place of the emission
1 Maximum, minimum and average flow of the river Hron below the water reservoir
(tab. 5)
1 Chemicalconcentrationof emissions and the total emissions of mtai(SE MO12
aSEMO34),
1 Rate of diffusion of discharges and total discharges from 4 (8#3VO012 aad SE
MO34)i tab. §

1 Water quality guidelines in terms of the protection of aquatic life

To estimate the concentration of the above mentioned chemtbalsindex of
dilution of the discharged water was calculafgab. 7) It was assumed that the rate of

discharge from 4 unitgpproximatelydoubles compared to the rate of discharge from 2 units.

Profile Long-term average | 1-year maximum 100-year minimum
flow (m*.s%) flow (m*.s%) flow (m*.s%)

V. Kozm§l 47,16 320 7,78

Hron, r. km. 73,5
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Rate of diffusion (m>.s%)

Effective valugor SE MO12in 2005

0,16

Estimated value foBE MO12+SEMO34

0,32

Index of dilution of discharged watei(/)
SE MO12 SE (MO12+MO34)
Longterm average flow47,16 mi.s* (profile V. 294,75 147,38
Ko z m8§8 Ii élrerg rekm. 73,5)
1-year maximum flow320 n?.s (profile V. 2000 1000
Ko z m8§8 Ii élrerg rekm. 73,5)
100-year minimumflow 7,78 ni.s® (profile V. 48,63 24,31
Ko z m8§8 Ii élrorg rekm. 73,5)

On the basis of the calculated dilution index the concentratidd-NH," and N-

NOs in the area downstream of the river Hron was estimated. The estimated values are

presented in Tal8 and compared with the reference values suggested by the @anddier

Quiality Convention on the Protection of Aquatic LifEhe estimated concentration valuds

the indicators are significantly lower that the reference values suggested in the Canadian

Water Quality Convention on the Protection of Aquatic LEgen though the calculation did

not use the most recent data, due to the abwmmionedresults we do not expect significant

impactof the completion and operation of SE MO34 on aquatic biotope.

Parameter Units SE MO12 | SE (MO12+MO34) Reference
values
Long-term average flow
N-NH;" mg.r* 1,56 3,12 -
N-NOs mg.r* 25,89 51,77 13000
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1-year maximum flow

N-NH4" mg.r* 0,23 0,46 -

N-NOs mg.r* 3,82 7,63 13000
100year minimum flow

N-NH4" mg.* 9,46 18,92 -

N-NOs mg.I* 156,92 313,83 13000

2.1.2 Radiological parameters

Between the proposed activities and the aquatic environment interactions were
identified already during the project activiti@e rateof radioactivity impacon the water is
detected by means of detailed radmplogical monitoring.

The results of the indicators for VEC (human health and population, river Hron and
otherg are evaluated on regional level

It is expected thabncenew unitsare in operationthe annual discharges fro8E
MO34 will be comparable with the dischargesSE MO12.

It is clear tha©5% of the (negligible)dose from the discharges of NPR@&ised by
the discharges of tritium into the river Hrorit is useful to note thathe calculated tritium
dose is much smaller than the normal variations in the natural environment. For example, the
calculated tritium dose is smaller than the rate of chd&dgereaseof natural dos€at 1 m
above the groundafter 10 nm of rainfall. In other words, these changes hawawch greater
impact on the individual dose than the tritium d@Report of NUREG Report 1501/August
1994, in parts regarding the variability of the natural background radioagtivity

In any case, due to the continuous car&Bf a.s about the environment, the NPP
Mochovce shouldocus its environmental program of sampling on the levels of tritium in
groundwater and in the river Hron. Since the the | R Dderideédvtively overestimate

real dose situation,rmore conservative model of tritium dose calculation should be clarified.

2.1.3 Probable environmental impacts

For nonradiological parameters bngterm growth of pollutants into the

environment is unlike because of the limited amount of leakage of liquids. For radioactive
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parameters, very small negative impacts on human health and population were identified. The

significance of probable impacts is evakdin Tab.
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Probable adverse impact

Evaluated Adverse impact Range ofl Geographical| Timing and| Frequency of th¢ Degree  off Significance of
easystem (impac) | diffusion of | duration  of| (conditions reversibility | the adverse
component the (impac) |the (impac) | causing the impact
impac)

Non radiological
Hydrology, Chemical and physical impact | Low Moderate Moderate High Low No adverse
hydrogeology ang impact
aquatic biotope
Radiologic
Human health an{ Doses for groups of population| Low Low Moderate High Moderate Low adverse
population Maximum annual effective dog impact

for inhabitants calculated fc

normal operation of 4 reacto

(0,215 nSyear’) is negligible

compared to the maximu

effective dose for the inhabitan

of the critical group of

population(250 S year')*

*Source of data

activity for the evaluation of environmental impacts accordingaoNo. 24/2006Col. Annex1 1 .

20009.

S|

ovensk® EI

S| oe k ak k ®8NPRMochowe \WER 4'X 440 MW 3. constructiofi. Report on the assessment of the proposed

ektr8rne,
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2.2 Procedures and methods of monitoring during the operation of Unit4d.and
2. And the completion of Units3. and 4. of NPP Mochovce

The Public Health Authority of the SR issued in its Decision No.
O0zPG/ 6773/ 2011 of pericfordhe eelease2dd radiodclivé $ubstances
arising from the operation of Units 1 and 2 of NPP Mochdxa® the administrative control
by allowing the discharge of such substances into the atmospheirgatite river Hron At
the same time this permissieats 28 conditions for the release of radioactive substances. The
Authority also issuedaompl i ance statement No. O0zZzP G/ 8814
with achange in the calculation progr&noam RD EMO v. 1.0 to RD EMO v. 3.5 which is

used to assessdiaactive impacts of the discharge of radioactive substances.

The Authority estimated that the basic radiological limit for the limit of radiation
exposure around the nuclear facility caused by radioaciMestances released into the
atmosphere and insurface watersDuring the operation of the NPP $MO the effective

dose of arepresentative person per calendaryearis 0 OSv .

The regional Environmental Office in Nitra, Department of protection of
environmental components authorized asmpetent authority of state water management in
its decision No. 2007/00029from 25.1.2007the discharge of waste waters from NPP
Mochovce into the surface flow of the river Hron.At the same time in paragraghof the
decision the authority does not allow to exceed the emission limits in the flow with indicators
of total volume activity alpha of 0,5 Bd,|with total volume activity beta df,0 Bq.I*, with
the activity of radiunf®Raof 0,2 Bq.I* and with tritium of1000 Bg.I. The measurement of
these indicators (4x year) will take place at the river kilomet&8,7 km fighway bridge
Kal n8 n a dThétegmmaloEm/jranmental Office in Nitra, Department of protection of
environmental components authorized asompetent authority of state water management
issued in itsdecisionNo. 2010/00729 from December 6, 20th@ permission to extend the
validity of the license No. 2007/0029 from January 25, 2007special use of watérwaste
water discharges from the NPP Mochovce into the surface water flow of the river Hron until
December 31, 2015.

The District Environmental Office in Nitra, Department of the protection of
environmental components and appeal procedures of the region, state water management

changed as acompetent authority of state water managemantits decision No.
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1893/2013/1961 from May 16, 2013 the decision R007/00029from January 25, 2007
besides others also in the paragraph No. 9, which states:

Awinter drairii of waste waters is used only in the winter months for the purpose of
Ahawing offithe surrounding of the surface water treatment facility from the resaéh@iO k ®
Ko z m§ | lwoase @f.usage of thevinter drairfi the fact will bereported to the owner and
to the operator of the water facilituring the usage of th&vinter drairfi the waste waters

containing radionuclides and tritiated water must not béndrged

The District Office in NitraDepartment of environmental protection, section of state
administrationof waters and selected components of the environment of the region as the
competent authority of the state administration issued in its decionQN-NR-OSZP2
2015/043433rom December 29, 2015 the permission to waste water discharges from the

NPP Mochovce into the surface water flow of the river Hron.

In the conditions the permission identifies in paragraph 2 the place of the waste water
discharge by alischarge pipeline 06800 minto the surface water flow of the river Hronrin
km 73,450.In paragraph 5 the requirements for flow measurements and water discharge
measurements are established. In paragraph 9 the emission limits in theeflgivesn with
indicators of total volume activity alpha of 0,5 Bly.with total volume activity beta of 1,0
Bq.I%, with the activity of radiunf?Ra of 0,2 Bqg:f and with trittum of 1000 Bqg3. The
measurement of these indicators @ yeaJ will be performed in the. km 63,7 highway
bridgeKal n§ n a dPafdgrapiNoolIf)s.t at es that the AWinter ¢
is used only in the winter months for the p
surface water treatment fatily fr om the reservoir VeOk® Kozm
Awinter drainfAi the fact wil.l be reported to
During the usage of the Awinter drainfi the w
water must not be discharged.

2.2.1 Basic requirements

The public health authority of the Slovak republic ordered in its decision No.
OO0ZP G/ 6 7 idn/O2tObr 202011to limit the release of radioactive substancelsy

discharge and control it so that
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a) the activity of radionuclides emitted in air pollutants per calendar year does not exceed the
standard values of

i) mixture of radidgsotopes of noble gasdsl.1d° Bq,
ii) radioisotopes of iodine **Y (sum of gaseous and aerosol foy6g.16° Bq,

iii) mixture of radioisotopes with the time of haliange longer than 8 days in

aerosolexcept for*Y i 1,7.16* Bq,

b) activity of radionuclides discharged in the waste water per calendar year does not exceed

the standard values for
i) tritium 1,2.13°Bq,
ii) other radionuclidegexcept for tritium 1,1.18 Bq.

At the same time the authority obliged the SE, a.s. to provide operational control of
the release of radioactive substances by discharging, implementing and complying with the

investigation andhtervention levels specified in the approval.

For the purpose of balancing and assessment of the impact on the dosage load

the Authority ordered to monitor:

i) the activity of radioisotopes in gaseous dischargls, ®Kr, "Kr, 8Kr, 8r,
133)(3, 133n>(e' 135)(6, 51Cr.’ 54Mn, 59Fe’ 57C0, 58C0, 60C0, GSZn, SQSI’, QOSr.’ %ZI‘, 95Nb, 103RU,
1063, 110mAg, 124g)y 1340g g 1ice 144ce B8py 23924y 2415 13 (gaseous and

aerosoform), *H, **C in organic and inorganic form
i) the activity ofradioisotopes in liquid dischargesCr, **Mn, **Fe, *'Co, *®Co,
GOCO, 652n’ 898r, QOSr’ QSZr, 95Nb, 103Ru, 106Rh, llOmAg, lZASb, 13l|’ 134CS, 137CS, 141Ce’ 144Ce’

238Pu 239+24(pu 241Am 3H

In case of radionuclides in the discharges that are not medti@above, it is
necessary to include them and their measured activity into the balance and evaluation of the
radionuclide impact, except for the radionuclides with hlaéi-change time shorter than 8
days inaerosols

If the measured activity in specifieradionuclides is lower than the minimum
detected activityhalf of the minimum detected activity issed for the purpose of balance

discharges and evaluation of the impact on dosage load.
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The operation monitoring plan includes the monitoring of radioactivity in

individual components of the environment

Water, soil, air, sediments, food products, components of agricultural production, as
well as the measuring of the level of power of the areal égsialentin the given locality.

All these datare obtained by the survey and measurement in the given locality or by
sampling and the subsequent preparation, measurement and evaluation in the laboratories. The
monitoring plan includes radiation monitoring of the surrounding of NPP Mocheith&
the distance of 20 km around the NPP

The monitoring of the surrounding of NPP Mochovce is provided byGiaip
LRKO and laboratory measurements. In order to monitor the radiation situation around the

NPP Mochovce, the group LRKO and LM provides the follgpamalysis (measurement)

1 Analysis of samples in laboratories

o0 Ganmaspectrometrypf the samples
Measurement aital beta activity
Measurement atal alpha activity
Measurement oiH,

o O O o

Measurement of the integral areal dose equivalent or of wbeage power
consumption of areal dose equivalent using the TLD
1 Field measurements

o Field ganmaspectrometry IN SITU,

0 Measurement of the powesf the areal dose equivalent byioaization
chamber or by other portable devidesletectors in TDS stations detectors
and portable devices in monitoring vehigles

0 Measurement of the volume activity aérosolsand ioding’ TDS.

1 Measurements performed by the contractors

0 Alphaspectrometry

o Cin samples of environment

o %Srin samples of environmen

The monitoring plan includes also the newly built wells for monitoring of
groundwater around tHdVE Tekov EM14 andEM34. Water samples from the wells around

MVE Tekovare in accordance with the agreement between the operator of MVE and SE, a.s.
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According to this agreement the parties have agreed that themanitor the water quality
in the well together as follows:

a) The participants will joinly take water sampkagery two weeks$or the analysis of
tritium detection in their own wells during tiiest year of trial operation

b) The participants will joinly take water samples onaaanth for the analysis of
tritium detection in their own wells during the second year of trial operation

c) In case of an increased activity of tritium above the agreed intervention(@&alue
Bqg.dmi® for samples from the welEM-34, PS1 to PS4; 15 Bqdm™ for samples from the
well in any house ilNo v T T thek penodlicity of measurement will increase to once

aweek.

2.2.2 Collection, processing and preparation of samples for measurement

Collection, processing and preparatiorsaiples for measuremeareperformed by
the responsible personnel according to their functional responsibilities. The collection,
procesing and preparation of samplase described in the documer@SP/8331. collection,
preparation and measurement of sample®S#/8349determination of théotal beta activity
in the waters an@SP/8350determination of the total volume of alpha activih waters.
These documentset out the rules, procedures and guidelines for mechanical, thermal,
chemical processes and preparation of environmental samples for the measydataent
source 0-PLN/0006,Radiation monitoring plan of the vicinity of NF\Wochovcs.

2.2.3 Measurement of samples in the laboratory

Collected and processed samples are measured in the laboratory according to the
document0SP/8331- Collection, preparation and measurement of sampMwere the
samples are adjusted to the proper gepmeatcording taSP/8331, 0SP/834®etermination
of the total beta activity in watersMeasurements of gamma spectrometry activity by the
method oftotal beta activity,total alpha activity and measurement’sf and*°Sr activity are
performed in the labatory. These measurements are kept in the documents according to

0SP/8331Collection, preparation and measurement of samples
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2.2.3.1 Gammaspectrometry measurement of samples

For gamma spectrometry measurements Al and Lynx from the company
CANBERRA is usedand for quantitative analysis the program GENIE 2000 is .uSkdre
are four measurement routes each withP&s detector. The work setting (adjustmenftihe
parameters of each type of samples is generally performed for more routeerdswfilters
are measured directly, after compression they are placed into the HPG déteettallouts
are measured istainless steel dishes indmect manner. Water is measured in 1 liter
Marinelli containes in adirect manner. Samples of soil and sediments are meaisuf8
liter Marinelli containers in direct mater.Other samples are also measured in 0,5 liter
Marinelli containers in direct manner. The measurement time is usually 60,000 s, according
to the consideration and activity of the samples it may be shorter.

2.2.3.2 Measurement of samplestotal beta and alpha activity

By means of the method of total beta and alpha activity he selected samples of
surface water in accordance with the regulafiSR/849are measuredletermination ofotal

beta activity in waters amaSP/8350¢etermination of total volume alpha activity in waters.

2.2.3.3 Measurement of°Sr

The measurements of’Sr activity are performed byan outsourcedexternal
accredited organizatiorSampling and recording of measured results is performed by the
group of LRKO and LM.

2.2.3.4 Measurement ofH

The methodology of°H measurementis described ifDSP/8357the determination
of tritium *H in water samplesThe frequency of the samples is measuby diquid
scintillation detectoiTRICARB 3710 TR/SLin PE cuvettesof the brandPackardwith the
volume of 20 ml. The mentioned device is described in the docun@s®/8354,the
equipment for tritium measurement in liquitis-carb 3170 TR/SL.
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2.2.3.5 Measurement of’C and selected TRU

The measurement of'C activity in the samples of environment are performed
according to the Schedule in Annex A. For selected types of environment samapleses

are conducted bgn outsourced external accredited oigation.

2.2.4 Field measurements

Gamma spectrometric field measurements (in pitwe carried out using portable
measuring devices. Portable measuring devices incluslmeconductordetector HPGe,
multichannel analyzeINSPECTOR,or. INSPECTOR 2000 rad asoftware to process the

relevant data

Simultaneously with the field gamma spectromesamples of soil layers are
collected, which undergo gamma spectrometric analysis after processing in the laboratory.
Sampling is performed in 3 points around the detector in the corners of an equilateral triangle

inscribed into aircle with aradius of 3m, the center of which is located below the detector.

On the same place of field gamma spectrometry the measurement of power of the

areal dose equivalent in air using the ionization chamber (ICH) is performed.

2.2.4.1 Measurement of the power of areal dose egjeint of gamma radiation in the air

using the ionization chamber

Using the ionization chamber the immediate total power consumption alréiae
dose equivalent in the air is measured around the NPP Mochovce. The results of this
monitoring are measured imits ofthe power of the areal dose equivaleit*(10), or are
converted to this parametéihe measurements are performed using the ionizatiamber
RSS 112r RSS 131.

2.2.4.2 Measurement of the power of areal dose equivalent of gamma radiation in the air
using the TLD
Using theTLD the integral arealose equivalent of the gamma radiation in the air is

measured around the NPP MochovEee measurements are performed in accardawith

the RegulatiorDSP/8334 Measurement of the power of the areal dose equivalent using the
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TLD. The results of this monitoring are measured in units of the areal dose equivalent
H*(10), or are converted to this paramet&he TLD measurements arevaluatedin the
laboratory and are converted to power values of the areal dose equivalent according to the
exposure time.

For measuring the doses of gamma in the air around the NPP Mochovce, TLD four
link cards of the type2x CaF2:Dy ad 2x LiF:Mg,Ti. are used. TLD is evaluated in
alaboratory using thelARSHAW 4500device

2.2.5 Processing the results @nalysesand measurements
All results are stored in the SAP module Laboratory measurements
When processing statistics, the data are compared with tlogidastdata or with
pre-operational data. For their evaluation the processes of mathematical statistics are used,
mainly:
1 Descriptive statistics
1 Analysis of diffusion(ANOVA)
1 Trend analysis

When appropriatée.g. Hron sitg, it is possible to comparthe samples from the

locations above and below the waste water discharge outlets.

2.2.6 Archiving results

The measured results are stored in the central daté8a$e modué Laboratory
measuremen}sand also on &D ROM in the form of reportsThe covering lders of the
samples are archived in paper form and the measurement protocols in electronic form. The
inspection reports on radioactivity around the NPP Mochovce are archived in paper form. The
calculatedmonthly average power values of the areal dose edgmt measured in the TDS
are archived in the database of the systi ¢S ad onCD-ROM in the form of reports

2.2.7 Archiving samples

All samples except for fruit, vegetables and fish are archived for 5 yedise

archived samples are stored in the room No. 318 on the second floor of the building LRKO in
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Levice. Samples archived in Marinelli containers or in measuring containers from Packard
(tritium) are marked with gegistrationtag containing the followingnformation registration

number, type of sample, place and date of sampling,.notes

Aerosol filters are archived compressed into the form of a rollén afilter
modified like this the title of the measured gamma spectrometry spectra, the sievednaé volu
and the weight of the filtas written. Compressed and labeled filters are placed ilabeded
paper bag and stored in the archive for samplas.fallouts are archived and fixed with
adhesive dispersion inmeasuring dish. The measuridgh ismarked with the title of the
measured spectra and the number of SDSetArom SDS sites is wrapped itabeled paper
bag and stored in the archive for samp&asls and sedimentsre archived processed in the

amount of 600 g in Marinelli containers rkad with aregistrationtag

Milk is archived in amounts @50 gin the form of dried milk in Marinelli container

marked with aegistration tag. Samples avater plants are archived similarly as grass

2.2.8 Critical path, critical individuals, critical radionuclides

The need to monitor the impact of radioactive dischargeen EMO to its
surroundings is given by:

1 The need to assess the impact of the operation of NPP on the environment,

1 The need to ensure the maintenance of the discharges at the |laagesiaide level,
taking into account social and economic factors (ALARA principle),
The need to document the fulfillment of the prescribed limits, values and benchmark,
The need to evaluate the adequacy and functionality of the various barfiers
radioacivity leakageinto the environment, methods of treatment and methods of

radioactive waste management and discharge controls.

2.2.8.1 Monitoring of the gaseous discharges

The monitoring of the gaseous discharges is based on the assumption of the
knowledge of maixnal exposurepath or critical radionuclides or critical zone. This
knowledge is based omnalysesof the radiological impact of radioactive discharges on the
environment performed by the program RDEMO. Hmalysesre listed in the quartal and

annual reports on the monitoring of radioactive discharges and on the radiation situation
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around Mochovce. An important factor is the knowledge of the direction of the fleind
distribution the so called wind rose.

The andysesshow that during normal operation of EMQ@réical exposure path in
the atmosphere the exposure of the ingestion of food contaminated by the atmospheric fallout
(critical radionuclide is *C and >H), followed by the externaéxposurefrom the cloud
(critical radionuclide i$'Ar) and the deposicritical radionuclides ar&'C, ®°°Co and '°"Ag).
The last exposure path is tegposurerom the inhalatior(critical radionuclides aréH and
14C).

Other significant radionuclides which contribute to esqre (external and/or
internal) are: radionuclides of noble gasé&s, **'Cs, *°Sr. The «itical age group is ahild
of 7 to 12 years.The mentioned radionuclides and critical exposure paths can change during
the operation of the units. In case of abmal operation of the NPP there is an assumption of
an increase of gaseous radioactive emissidnghis case the assumed critical radionuclide
would be™®! and the predominant exposure patfould be the ingestion of theitical path:
air i grassi cow i milk 7 child. The zone with anaximum impact depends on real

meteorological situation mainly on the wind direction.

2.2.8.2 Monitoring of the surface water

The analysis of the radiology performed by the program RDEMO shows that during
normal operation of EMO the critical exposure path from hydrosphere the exposure of
ingestion of contaminated drinking water with dominant radionuclide tritium. The second
most important exposure path is the exposure of ingestion of food contaminataddtipirr
(critical radionuclides aréH, *'Cs, °"Ag and °°Co). Then the exposure path from
contaminated coastal sedime(tstical radionuclide i€°Co) followed by the exposure paths:
exposure from the stay on irrigated land, exposure from swimmibhgatingand exposure
from ingestion of contaminated fish. The critical age group are children at the age of 0 to 1
year. Zones with maximum impact from hydrosphere are zones along the river Hron. The
mentioned critical radionuclides and critical expospaghs can change during the operation

of units.
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2.2.8.3 Groundwater monitoring

Critical radionuclides in terms of contamination of groundwater as well as in terms
of radio biologicrisks to the population is tritium. This radionuclide spreads out in the form of
tritium water HTO at the speed of groundwateknother critical radionuclide in terms of
diffusion in medium distances $&o and of local character afé’Cs and *°Sr. Critical path of
potential exposure of the population using water from the wetlseisngestion of drinking

water and milk, contaminated by feeduh@ry cows The critical group are children.

2.2.9 Quality assurance

The objective of the system of quality control assurance in LRKO is increased
responsibility for the analyzed samples and linking of the human factor with all the technical,
organizational, information and economical resources and thus achieve recogeidedin
the laboratory. Quality assurance is the systematic search of errors befooetheenceof
another mistake. It is to detect the causes of the shortage, eliminate them and secure them so
that the errors do not reoccuQuality control include individual measures which relate to

guality of individual samples or set of samples.

Quality control of important parameters of measuring devices should ernshmage
of these parameters as soon as possible thnsl undergo subsequent measure3he
parameters of the measuring devices can chamgerceptibly in the long term and the
operators may not even notice the change. The change of these parameters is assessed on the
basis of longterm time records and statistical tooSample quality contrak provided by the

following types of samples

1 Blanks i may be obtained in the process in cooperation with EBO or during
comparing measurements

1 Neutral samples analyzed in order to confirnfor disprové by the result of the
analysis the possible contamtion of samples which can occur somewhere in the
processcollection of samples processing of samplesanalysis Normally the neutral
samples are included among other samplédsese may be for examplé&ero
samplef prepared with distilled wateiThe form of the zero samples should be the

same as the form of the commonly analyzed samples.
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1 Samples with internal standards are prepared by addingkaown amount of
radionuclide concentration into the zero sample or indkanaple which was already
analyed in order to perform the analysis witkreown concentration.

1 Duplicate samplesi by the analysis of duplicate samples LRKO confirms the
reproducibility of the results of measurementThe repeatability expresses the
closeness between the successhaasurement results of the same method and the
identical test material under the same conditighg the same operator, on the same

equipment, in the same laboratory and withshart time periog

The quantities oanalysedor validation of methods arsummarized in TablE0.

Type of sample Gamma spectrometry Radiochemistry
Blanks If possible If possible
Zero samples 4 pcsi 2x (water, filter) 2 pcsi 2x wateri °H

Samples with internal 10 pcsi 2x (soil, water, milk, filter,| 4 pcsi 4x wateri °H
standards fallouts)

Duplicate samples | 6 pcsi 1x (soil, sediment) 2 pcsi 2x wateri °H
2x (surface water, milk

The process of ensuring quality contobimeasuring devices includes

Measurement of the background of the measuring devices
Working setting or adjustment of the measuring devices by working standards

Periodic calibration or verification of the devices

= =_ =2 =2

QA/QCtesting of individual devices

The aim of quality management BRKO is the detection and evaluation of the
errorsof the measurement procedures ensuring that the errors do not exceed the acceptable
limits and ensuring the personal responsibility of the staff performing individual

measurements arahalyses

Typical andytic process of samples BRKO is shown orFig. 1.
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Figure 1: Typical analytic process of sampled &®KO

Field sampling and
processing before storage

Receiving and checking of samples

Sample processing at LRKO

Sample monitoring Chemical and radiochemical QA/QC
modification of the samples

Preparation of the samples for
measurement

Testing, measurement and analysis of
the radionuclides on the measuring

Data processing and report issuing

The LRKO workplace is divided into gamma spectrometry, radiometric and

radiochemical sections

Good experimentation and good laboratory practiceat LRKO is provided by the

following principles

1 Qualified personnel
1 Processed Schedule of sampling and quality control during samfthiegSchedule of
sampling is defined by this regulation, the quality control of sampling including the
reproducibility is ensured by training of tipersonnél In LRKO asystem of cover
letter of the sample is establishedhich after the assignment to tsample moves
along with it. The employee working with the sample writes into the cover letter all
the actions carried out, name, date, time and data necessary to calculate the measured
activity.
1 Introduction of the system of quality control and systemuality assurance
o Only written and approved analytical procedures are,used
0 Only certified standards and verified or calibrated measuring devicas
SMU or metrological workplaces of SE are used
o Working adjustments of the measuring devices anddvaakd checks,
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o Validation of the processésonfirmation of their validityi methodginternal
and externg| which is carried out at least once every three years
1 Audits i audit at LRKO is performed by an external company or is performed by
internal adlitors of SE, a.s. in terms of the audit schedule

The measurement results are entered into SAP module Laboratory
measurements. Depending on whether or not the investigation level is exceeded, SAP
depicts the situation graphically case of exceedingpé investigation level of the measured
parameter, there isyeellow square with &#lack exclamation mark shown before the number

of the project. In case the investigation level is not exceeded there is no warning sign.

2.2.10 Deviation from the Radiation contrigplan

All deviations from this plan and related regulaticuehas: sampling site, type,
validation, calibrationsetup process, reducing the number of analyzed samples, verification
or confirmation of nonconformities must be reported tottfaen leadewho decides about the
further procedure. Information about the deviation from the radiation control of the

surrounding are written down in the inspection report on radioactivity around EMO.

2.2.11 Metrological requirements

Employees of thd.RKO are required taneet the metrological criteria and use
measuring devices in accordance with the docum®BIMNA-312.04, Metrological
regulations aSE, a.s.At the LRKO workplace the following records on measuring devices

are kept

ODKN/8247, Operation control and chea measuring devices and equipment or

Book on operation and records of the device

2.2.12 Working radioactive standards

In the laboratories of radiation control of the surrounding the following working
radioactive standards are usdglpe ER , EK, ERX, or specid mixture of standards
A working standard is standard which is commonly used for calibration, control or
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verification of materialized measures, measuring devices or reference matég8aN. 01
0115:2001)

The handling system e.g. dilution of working standards is carried out by authorized
personnel according to specific requirements, consumption records of open radioactive
standards are carried out accordingO®l/8231, LRKOworkplace with open and close

radioactive sources

2.2.13 Maintenance and service

In the event of dailure of the measuring devices, the personnel records the fact into
DKN/824771 Book on operation and control of measuring devices and equipment or into the
Book on operation and records of tevice and reports this fact to the head of the LRKO and
laboratory measurement group. The head of the group issues appropriate instructions for
registration of the event into the SARG repor). After the repair control measurements are
performed.In case the values from the control measurements entered into the regulation
charts exceed the specified limitshew setting orthe adjustment of the measuring device

according to the relevant regulations is performed.

Maintenance and service of laboratonyfield measuring devices is performed by

asupplier organization grersonnel of the department of radiation control management

2.2.14 Handing out results
In terms of"Act NR SRNo. 355/20070on protection, support and development of
public health and oamendments to certain laivagll types of measurements and analysis set
out in the monitoring plan are provided by the EMO operator.
Based on the DecisioNo.OOZP G/ 7042/ 2012 for the | icen
for SE, a.s. Mochovce plant leading tadiation the results of the measurements and
analysis shall be handed out as follows

1 Report for thd. quarteri by the end of May
1 Report for thdl. quarteri by the end of August

1 Report forthelll. quarteri by the end of November

1 Report for thdV . quarteri by the end of February of the following year
1

Annual report’ by the end of March of the following year
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Further distribution of the processed results is performed by the department of
radiation protection. Providing information to other orgatians should be approved by the

head of radiation protection.

2.2.15 Environmental aspects

Identification and methodology of evaluation of the environmental aspeasts

described in the methodological instructl®®B/MNA-190.01,Environmental aspects
LRKO marages the following environmental aspects

1 Hazardous wasté waste of glass and ceramics contaminated with pollutants, waste
filters and absorbent materials, waste chemicals

Radioactive concentrates

Active waste

Release of radioactive substances

= =4 4 =4

Check of possible environmental contamination of the surroundiBy\aJ.

2.2.16 Occupational safety and health

All activities carried out during the collection, preparation and processing of
samples, during the measurements, determination and archiving can be performed only by
persons competent and determined for this purpose. For each activity in each areadways a
methods of performance according to OHS are set and all employees of LRKO are obliged to
follow besides these procedures al€d’1/8231, LRKO workplace with open and close
radioactive sourcesOHP/0002,Object emergency measures a@BXT/0010, Operating
instruction with risk assessment for work associated with exposure to chemical agents in the
laboratories of radiation protection around NPP Mochovce which were developed for
workplaces with ionizing radiation sources and the general principles of ocnigbdtealth

and safety.

Work safety is ensured by regular training and background checks of the employees.

2.3 Overview of sites,analysesand measurements
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Monitoring is currently controlled by the regulationitoring plan of radiation
control in the area of the NPP Mochovcé-PLN/00060 which describes monitoring in the
area of the NPP Mochovce within the radius of 20 km from the pl&#.stations of
teledosimetric system antb stabile dosimetry stations monitor tgamma radiation dose
rate, volune activity of aerosols volume activity of radioactive iodine, dose and additional
information about the state of technolog¥he monitoring system of the whole locality of
Mochovce was designed to include besides the operating Units 1 afsb 2he Units 3 and

after their commissioning.

In the following text there is an overview of sites, performed analyses and
measurements in individual components of the environnTdr@ source of information are

the following documents

1 O-PLN/0006,Monitoring plan of radiation control in the area of the NPP Mochovce

1 Reporton the monitoring of radioactive discharges and radiation situatidhe area
of NPPMochovcefor the year2014, 2013, 2012).

T SI ovensk® e NRPMocho§ce Radiationgotect®n Group ofLRKO and

laboratory measurements

2.3.1 Monitoring of radioactive discharges from the NPP Mochovce

As part of the monitoring of discharges edquired measurements are performed
regularly. Samples are collected, processed, measured, edandtbalanced and the results

are archived according to the applicable operating regulations.

Data on radioactive discharges are continuously published in quartal rARepisrt
on the monitoring of radioactive discharges and on radiation situatitwe iaréa of the NPP
Mochovcéi jn quartal reportgEvaluation of the effectiveness of the radiation protection at
EMOf ndafor informing the public in the monthly pap8rAt - mi. skuied by Sl ov
e |l e k t onSintemetwww.seas.skand on the information board in front of the NPP

Mochovce

Liquid radioactive dischargesire monitored at the sourdé means that measured
are the total volume activity of gamma and optionally tritium activity concentration of the
samples collected from the tanks of each technological process before their discharge. Based

on the result of the analysis and the compansith the limit values the waters in the tanks
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are either returned into technological process or are purified in the sewage treatment plant or
are discharged through the control station of waste watkrcontinuous monitoring of total

gamma activity intdhe environment of the river Hron.

Water from the special sewad&PG) and the emerged concentrateom the
evaporatofKDB) aremonitoredat FS KRAQ

2.3.2 Aerosols

Locations ofsampling SDS LRKO Levice, SDS NwWvI Tek
Hr 8dok, SDS EMO

In the area of the NPEMO there are fifteen stabile dozimetric stati(®DS)
deployed which are equipped with devices for collectiagrosols(Fig. 2). In normal
operation theaerosolsare collected from five SDS which are located in the direction of the
prevailing wind(on the Picture thesBDSare marked gregnif necessaryaerosolsmay be

also collected from the remaining SDS.
Filter exposure period® weeks
Performedanalysesgamma spectrometry’Sr.
Number of performednalysegper yeai ganmaspectrometry130- (26 x 5)

Number of performea@nalyseper yeari °°Sr: minimum8 - (4 x 2)1 last week of
the given quarter per one salmpdwerflr oired chek | (
direction ofprevailing wind$. The analysesf *°Sr are carried out also when the background

levels of gamma spectrometry are exceddaftter apositive verification of the result
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Figure 2: Locations ofSDSdeploymen{sourceSE, a.s.)

9990909999

SDS LRKO
+48° 13'2.22°, +18° 36" 23.52"
SDS Levice
+48% 13' 6.84", +187 34" 41.76"

SDS Kalna

+48% 12" 45.00", +18° 30" 48.66"

SDS N. Tekov

+48% 14" 54 30", +187 30 54 .36"

SDS M. Kozmalovce

+487 16" 22.32", +187 30" 24 .60

SDS V. Dur
+48° 12 59.28", +18° 26
SDS Cifare
+48° 14" 16.08", #1823

SDS Tajna
+48° 15'45.12%, +18° 21

16.08"

38.76"

46.14"

V9099999

SDS C. Hradok

+487 13" 4.20", +18723" 4530"

SDS Nemcinany

+48% 18" 35.83", +18° 26’ 41.34"
SDS ZI. Moravce

+48° 22" 46.62", +18° 24" 33.90"
SDS Kozarovce

+48" 13" 46.557, =18" 30" 32.40°
SDS Rybnik
+48% 17" 22 55",
SDS EMO
+48715" 34.26"
SDS Vrable
+48714' 23.21%, +18° 19" 22.08"

+18° 34’618

,+18°% 27" 55.5¢6"

2.3.3 Fallouts

3).

Location of falloutssampling

SDS

Novli TekoWO.HSBDSHRgEMO, S

In the area of the NPP EMO there are fifteen stabile dozimetric station (SDS)

deployed, which are equipped with devices for collecting fallouts. In normal operation the

fallouts are collected from three SDS.
SDS( SDS Nov

If necessary, fallouts eagollected from all the
Tekov NOOEDSdBMO, SBBSLevi

c e, SDS
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SDS M. Kozm8l ovece, SDS V. nur , SDS Lif8re,
Koz8rovce, SDS Rybn2zk a SDS Vr 8bl e)

Frequency of falloutsampling quartal
Performedanalysesgamma spectrometry

Number of performednalyseger yeaii gamma spectrometri2- (4 x 3).

Figure 3: Locationsof falloutssampling(sourceSE, a.s.)

2.3.4 Soils

Locationsof soil measurements Ler venl Hr 8§dok Z1B&yi diNoamhy
Tekov, StFgrd). Tekov

Frequency osampling annually

Performecanalysesgamma spectrometry’Sr, alpha spectrometry

Number of performednalyseger yeaii gamma spectrometr5- (1 x 5 x 3)
Number of performednalyseper yeaii °°Sr: 1- (1 x 1),locality EMO-Z157.

Number of performednalyseger yeari alpha spectrometry2 - (1 x 2), locality
EMO-Z157adNovl Tekov.
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Figure 4: Locationsof soilsampling(sourceSE, a.s.)

[ S\

E

2.3.5 Sedimens

Locationsof sediment sampling TI| Malvd, Tekov ( MVE),
(plany (Fig. 5).

Frequency osampling annual

Performecanalysesgamma spectrometry’Sr, alpha spectrometry

Number of performednalyseger yeaii gamma spectrometr - (1 x 3)

Number of performednalyseper yari *°Sr: 3- (1 x 3)

Number of performednalyseger yeari alpha spectrometryl - (1 x 1), locality
Novl Tekov ( MVE) .
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Figure 5: Locationsof sedimensampling(sourceSE, a.s.)

2.3.6 Surface water

Locality of collection (Fig. 6): Mochovce (T e | i patoK),] T 1 ma(Hren) i
reference site for background samplkésa | n 8§ n (rdference sitenfor sampling pursuant
to the decision of the Regional Environmental Office in Nie2007/00029rom 25.1.2007,
the validity of which was extended pursuant Becision No. 2010/0072%rom 6.12.2010
and amended pursuant ecisionNo. 1893/2013/196%rom 16.5.2013, Nevidzany OK -
ILNo.1, OK-I.N0o.2, OK-I.No.3,Nov 1 TddadarmNov 1 T @ikimothe field
St ar T iflskpkndv

Frequency ofsampling quartal fromMochovce(T e | i ns B, T Tplomaolke ,
n/Hronom aNevidzany For other localities the following applies

1 Once in two weeks during the first year of trial operadrMVE N. Tekov {ntil
31.3.2015)
1 Once amonth during the seconcegr of the trial operation oMVE N. Tekov from
1.4.2015until 31.3.2016)
Performedanalyses gamma spectrometryotal alpha activity, total beta activity,

%3r,3H, alpha spectrometry“C.

Number of performednalyseger yeaii gamma spectrometry6- (4 x 4).
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Number of performe@nalyseger yeari total alpha activity8-( 4 x 2) ( Tl me
Kal n8 n/ Hr onom)

Number of performednalysesper yeari total beta activity8-( 4 x 2) (Tl me
Kal n8 n/ Hr onom)

Number of performednalyseper yeaii *°Sr:16- (4 x 4)
Number of performednalyseper yeaii *H: 112 (42 (7x6) + 16 (4 x 4)+ 54 (9x6))

Number of performednalyseger yeari alpha spectrometry2-( 1 x 2) ( Tl me

Kalng8 n/ Hronom)

Number of performednalyseger yeai **C:1-(1x1)( Kal n& n/ Hr onom)

\

Figure 6: Locations of surface water sampli(gpurceSE, a.s.)

[ 24

2.3.7 Drinking water

Locations of samplingFig. 7): Mal ® Kozm8l ovce, Starl Tek
Novl TWNek.ov96, NNModl Tdlgv Wodi32.Tekov

Frequencyof sampling quartal fromMa |l ® Koz m§| ovcreKalSh &rmade
Hronom.For other locations the following applies
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1 Once in two weeks during the first year of trial operatiorMME N. Tekov (ntil
31.3.2015),

1 Once amonth during the second year of tial operation of MVE N. Tekov from
1.4.2015until 31.3.2016),

1 Once aweek in case of increased activity of tritium above dgeeed intervention
levels (35 Bg/dnt for samples from the borEM-34, PS1 to PS4; 15 Bg/dnmi for
samples fromanywelliNovl Tekov) .

Performedanalyses®H (gamma spectrometry ari@Sri only in case of exceeding
the investigation level foiH)

Number of performednalyseper yeaii *H: minimum60 (21 (3x7) +27 (3x9) +12 (3 x 4)).

Figure 7: Locations of drinking water samplirf{gourceSE, a.s.)

2.3.8 Ground water

Monitoring aims to determine the eventual contamination of groundwater caused by

direct leaching of radioactive materials imliéferentdepths and distances of the bedrock.

Locations of sampling (waste pipingMochovce- Hron): HG-3, HG5, HG7, EM1
to EM13, EMH1

Frequency of samplingvery six months
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Performedanalyses °H (in case of exceeding of the investigation activity’if
analyse®f °Sr and gamma spectrometry gverformed

Number of performednalyseper yeaii *H: 34- (2 x 17)

Location of sampling (boreholes around theMVE Tekov ): EM-14to EM-34, PS
1toPS4

Frequency of samplingquartal from the boreholdsM-14 to EM-34. For boreholes
PS1to PS4, EM-31 and EM-34 applies

1 Once in two weeks during the first year of the trial operation oMK& N. Tekov
(until 31.3.2015)

1 Once amonth during the second year of the trial operation ofMME N. Tekov
(from 1.4.2015%until 31.3.2016)

1 Once a weeKfor boreholesPS1 to PS4 and EM-34) in case of exceeding of the
tritium  activity levels over the agreed intervention level85 Bg/dnt for samples
from the boreholéEM-34, PS1 to PS4; 15 Bg/dni for samples from any well in
Novl Tekov)

Performedanalyses®H (Note in case of exceeding of the investigative activity level

of ®H, analyse®f *°Sr and ganmaspectrometry are performed

Number of performednalyseger yeari *H: minimum172i (42 (7x6) +54 (9x6) +
76 (4 x 19))

Locations of sampling(boreholes of radiationcontrol - NPP Mochovce) RK 1to
RK 4, RK 7to RK 13, RK 30, RK 31, RK 32, RK 40, HMB1, HMB2véter is regularly
present only in borehold?K 11, RK 13, RK 30, RK 31, RK 32nd RK 407 other boreholes
are checked for the presence of water and inwaser is found samples are also collegted

Frequency of samplingnce in six months
Performedanalysesgamma spectrometry aril.

Number of performe@dnalyseger year gamma spectrometry - (2 x 4) (RK 11,
RK 13, RK 30 ad RK 40).

Number of performéanalyseper year *H: 34- (2 x 17)
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Locations of sampling: ShaftOTKS01,ShaftOTKS02
Frequency of samplingjuartal
Performedanalyses®H.

Number of performednalyseper year *H: 8- (4 x 2).

Location of groundwater sampling are showifrig. 8.

Figure 8: Locations of groundwater samplifgourceSE, a.s.)

2.3.9 Rainfalls
Locations of sampling S @23 vIE n § drigko).
Frequency of samplingquartal
Performecdanalyses®H.

Number of performednalyseger yeai °H: 4- (4 x 1),
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Figure 9: Locations of rainfall samplin§sourceSE, a.s.)

Velke
Vozokany
ozarovce

Nemjlituny

C c-f»fr.ys

Hradok

Malé Chiyndice

Nova Ve
nad Zitav

2.3.10 Power measurements of the areal dose equivalent by IK

Locations ofIN SITU measurements Ler venl Hr §doki,ZI5Nevi dz e
Novl Tekov, (Fi@i0pr 1T Tekov

Frequency of measuremenasnual

Numberof performedanalyseper yeair PPDE: 5 (1 x 5)

Figure 10: Locations oPPDE measurements HiK (sourceSE, a.s.)

’

b
? y, <
S\ = \8
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2.3.11 Power measurementsf the areal dose equivalenfTDS

Location of measurementDS stationg(Fig. 11)

Frequency of measuremeMonthly (averagef daily measuremenjts

Number of performednalyseper yeair PPDE: 468 (12 x 39)

Figure 11: Locations of TDSdeploymen{sourceSE, a.s.)

+48° 15 23.04%, +18° 2T 23

+48° 13 6.84", +18°

@ TDS 1 @ TDS 11
+48° 15' 51.84° +18° 27 27.06° +48° 15' 24.72°, +18° 27 22.92

? TDS 2 Q TDS 12

+48° 15’ 40.74°, +18° 2T 36.72° +48° 15° 29.82°, +18° 27" 16.98°
9 TDS 3 Q TDS 13

+48° 15 43.02", +18° 2" 43.88 +48° 15" 33.68", +18° 27" 19.08"
Q TDS 4 @ TDS 14

+48° 15 37.92", +18° 27" 43.80" +48° 15' 37.80°, +18° 27" 16.02*
@ DS 5 @ TDS 15

+48° 15 35.04", +18° 27" 42.24" +48° 15 42.84", +18° 27" 15.18"
@ TDS & @ TDS 18

+48° 15 32.84". +18° 27 44.34" +48° 15’ 49.08°, +18° 27" 18.12
@ TDS 7 ? TDS W1

+48° 15 32.28", +18° 2T 40.38 +48° 15' 23.46", +18° 27" 24.48
@ TDS 8 ' TDS W2

+48° 15 27.08", +18° 2" 34.08" +48° 15 31.56%, +18° 27" 44.40
? TDS 9 , TDS W3

+48° 15" 20.40°, +18° 2T 31.74" +48° 15" 50.70", +18° 27" 38.1
Q TDS 10 Q TDS Levice

34’ 41.76°

000D D@ @ @

TDS Timace

+48" 17" 56.05°, +18° 31' 4.08*
TDS Vrable

+48° 14' 23.21", +18° 1§ 22.08"
TDS ZI. Moravee

HA8" 22 48.62°, +18° 24' 33.90"
TDS C. Hradok
+48° 18 4.20°, +18°
TDS Ciare

+48° 14' 16.08°, +18° 23 38.7¢"
TDS H. Sec
+48° 11' 52.08°, +18° 32 45.00"
TDS Kalna

+48° 12 45.00°, +18° 30’ 48.66"

TDS Kozarovce

+48" 18" 46.56°, +18° 30 32.40"

23 45.30"

TDS M. Kozmalovece

+8* 16' 22.32°, +18° 30 24.60"

TDS M. Vozokany
+48° 18 32.64°, +18°
TDS N. Tekov

+48° 14' 54.30°, +18°
TDS Nemcinany
+48° 18° 35.88°, +18°
TDS Nevidzany
+48° 17" 13.92°, +18°
TDS Rohoznica
+48° 12 39.12", +18°
TDS Tajna

+48° 15’ 45.12°, +18°
TDS Tehla

+48° 11' 14.16°, +18°

TDS V. Dur

+48° 12 59.28", +18°

<D <D <0 <D <D <D <D

?
9
?

g’

TDS V. Vozokany

+48° 19 23.64°, +18°

TDS V. Kozmalovee
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2.3.13 Activity of water plants

Locations of samplingHron- (watergate T ma | e Hbelowthe,outlétr o n

Frequency of samplin@nnually from the first location and once in six months from

the second location
Number of performednalyseger yeair gamma spectrometr - (1 x 2).

Number of performednalyseper year **C: 1- (1 x 1),locationHroni below the

outlet

2.3.14 Mass actiwty in fish flesh

Locations of samplingHroni under the outlet

Frequency of samplingnnually

Number of performednalyses gamma spectrometrg - (1 x 2).

2.3.15 Summary overview

The summary overview of aknalysesperformedduring the monitoring of the

operation of Unitsl. and 2. and the completion of Unit3. and 4. of the NPPMochovceis

presented in the following tabléd to 17.

Type of sample Total number of PPDE measurements peryear: 769
Number of | Number of measurings| Total per year
locations per year
PPDE- IK 5 1 5
PPDE- TDS 39 12 468
PPDE- TLD 74 4 296

Type of sample Total number of gamma spectrometrymeasurements
per year. 216
Number of | Number of measurings| Total per year
locations per year
Aerosols 5 26 130
Parts of food chain 6 1 6
IN SITU measurement 5 1 5
Milk 1 12 12
Ground water boreholedRK 4 2 8
(EMO)
Surface water 4 4 16
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Type of sample Total number of gamma spectrometrymeasurements
per year. 216
Number of | Number of measurings| Total per year
locations per year
Soils 15 1 15
Fish 2 1 2
Sediments 3 1 3
Fallouts(SDS) 3 4 12
Grass 5 1 5
Water plants 2 1 2

Table13: Overview of measurements of total alpha and total beta activity

Type of sample | Total alpha activity Total beta activity
Total number of measurements peyear: 8 Total number of measurements per year8
Number of | Number of Total per Number | Number of Total per
locations measurements per | year of measurements | year
year locations | per year
Surface water 2 4 8 2 4 8

Table14: Overview ofH measurements

Type of sample Total number of °H measurements per year424
Number of Number of Total per year
locations measurements per yea
Drinking water 3 4 12
3 7 (do 31.3.15) 21
3 9 (0od 01.4.15) 27
Groundwatewaste piping 17 2 34
Groundwate{MVE N. Tekov) 19 4 76
6 7 (do 31.3.15) 42
6 9 (0od 01.4.15) 54
Groundwater boreholeRK (EMO) 17 2 34
GroundwatefShaftOTKSO01 aad 0TKS02) 2 4 8
Surface water 4 4 16
6 7 (do 31.3.15) 42
6 9 (od 01.4.15) 54
Rainfalls 1 4 4
Table15: Overview of°Srmeasurements
Type of sample Total number of ®°Sr measurements per year38
Number of Number of Total per
locations measurements per year
year
Aerosols 2 4 8
Segments of the food 6 1 6
chain
Milk 1 4 4
Surface water 4 4 16
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Soils 1 1 1
Sediments 3 1 3
Type of sample Total number of alpha spectrometric measurements pe
year. 5
Number of Number of Total per year
locations measurements per yeal
Surface water 2 1 2
Soils 2 1 2
Sediments 1 1 1
Type of sample Total number of **C measurements per year10
Number of Number of Total per year
locations | measurements per yea
Segments of the food 6 1 6
chain
Milk 1 2 2
Surface water 1 1 1
Water plants 1 1 1

2.4 Investigation levels

For the purpose of early registration of changepower consumption ahe areal
dose equivalent orof the activity of radionuclides in individual components of the
environment around the NPP Mochovce, internal investigation levels of observed values have
been established depending on the kind of analysis, type of measured samples and sampling
location. The investigation level is defined as the level of concentration of radionuclide,
radioactivity, doses, dose rates above which the requested investigation is to perform.

The investigation includes the control of procedsdise collection, processing and
measurement of samples, repeating of chosen measurements, collection of new samples,

increase of sampling frequencyextensiorof monitoring plan.
All these measures are intended to identify the reasons for the exceeding of the
investigation level andlecide whether the elevation was affected by the operation of NPP.

Pursuant to the Decree NB45 of the Ministry of Health from August 16, 2007
laying down the requirements for radiation protection during activities leading to radiation

and activities imprtant to radiation protection, the investigation levels of the monitored
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guantities are set in three tenths of the exposure limits or benchmark or as the upper limit of

the normally occurring levels.

The investigation levels for the activity of tritium surface water in the locality of
Kal n§ n addNawin oTmddabavmand for the activity of tritium in waters from
private wells inNo v T Tamelsai &t three tenths of the limits set out in the Government

Ordinance N0269/2010which lays dowrthe requirements to achieve good water status.

Investigation levels are reviewed every 3 yeafter each significant modification

of the background of the monitored value new investigation levels must be calculated.

2.5 Analysis of tritium around the MVE Tekovin 2014

In 2013the construction of th&®VE Tekov on the riverHron on km 70,665ended
and theMVE was filled with water several times over the testing peaaresult of this,
there was an increase in groundwater levels in the boreholes a¥oundl T @dkSotva r d
Tekov. It also increased the level of surface water and the level of water axourekov.In
samples collected from the wells and surface water elevated levels of tritium activity were

measured.

The District Authority in Nitra apmved in its DecisionNo. OU-NR-OSZP2
2014/00463%rom 14.3.2014the operational regulation of the water structl®BrMVE Te k o v i
on km 70,665 of the rivddron valid until 31.3.2016From this day on the MVE has been in
continuous operation throughout the y@814 except for the period of 8ntil 23.9.2014,
when the water reservoir drained to flush sediments intheriverBrborovens k® el ekt r
s., NPP Mochovcehas in this regard taken measures to cobséta samples from the river
Hron aroundN. Tekovin atwo week period to analyze the volume activity of tritium. The

water sampling locations were

1 Surface waterlake (dead arm of the rivedron), N. Tekovi pit at the field drainage
sewerNo.1,No.2,No.3, St aii pondT e k o v
Drinking water wells in the houses iN. Tekovi No.d. 116, 13296,
Ground waterborehole€EM-31, EM-34 and boreholes of the operator dVE Tekov
PS1, PS2, PS3, PS4.
Besides the above mentioned measured volume activities of tritium, also the volume

activities oftritium in the river Hron, which were calculated from the balance sheet of the
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di scharged control tanks from the system GO\
the discharge of control tanks and the average valuasiathly precipitation in Wetern and

Central Slovakia were added into the analy$ise analysis covers the period of March to
November 2014. This period can be divided into 2 periods: from March to June, July to
November. At the turn of those periods the control tanks were natseelefor 1 month.

Another period of discharge of the MVE Tekov was fr®r23.9.2014.

The results of the analysis showed thiatoughoutthe whole period the tritium
volume activity in the river Hron waspproximatelyon the same level &4,5 Bg/l,with the
range of the measured vali&5to 72,5 Bg/l. However the tritium volume activity in the well
and surface waters were in the first periddo 3-times higher than in the second period, e.g.
wells: 22,2to 25,1 Bg/lvs. 8,3t0 8,8 Bg/l and surface watrs 10,8t0 16,6 Bg/lvs.4,1t0 6,2
Bqg/l. The reason could be the fact that in the second half of the year the rainfalls were twice
as more often than in the first and the flow of the river Hron Wagimes higherThis could
cause the dilution of theurface and ground water measured later in the second half of the

year.

The highest measured value of the volume activity of tritium in drinking water was

29,5 Bq/l. This value is more than 3 times lower than the recommended limit value for
drinking wate under the Government Regulatiddo. 269/2010Col., i.e. 100 Bg.I'. When
calculating the radiological impact of the drinking of such water throughout the year 2014,
aperson, child of @ year would receive 80(70) year individuakffective dose at 0,47

e Syeaf'. The health damage of such an individual does not exceed the levA@dof the

limit exposure of the population in accordance wih bf%he Government Regulation No
345/2006,i.e. the effectivedose of the critical individual frormgestion is lower thanl10

e Syeaf. This means that the severity of the groundwater contamination is low and if such
water is drawn and used it would not be satisfactory from the radiation point of view. For the

population arountlovi T eitismet neessary to take any regulatory protective measures.

2.6 Evaluation of the performance increase of unitSE EMO12 in Mochovceon
radiation situation around the NPPMochovce

Based on thelecisionof the Nuclear Regulatory Authority of the Slovak Republic
No. 195/2008 concentratingn the increase of the thermal power of the reast@ach unit

to 1471 MWt aad maximum value of the power of each turbine generatd85aMWel, point
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6., aregular monitoring and evaluation of the impact on dischargesdadactivesubstances
released around the NPP Mochovce under the applieabl@pprovedegulationA E MO /- N A
172.0005 Monitoring plan of the radiation control of the surrounding of NWB c hov c e f
was carried out in the yea2909to 2014. The results of tb monitoring and evaluation of the
radiation situation around the NPP were processed into regular yearly Wpepisrt on the
radiation control around the NPP in the year which were submitted to the relevant

supervisory authorities as well as te timayors of the surrounding municipalities.

Furthermore the NRAn the decisionin the partAlustificatiorii set for the operator
Sl ovensk® el &RR Moghouwtee among othersthings, also thellowing

recommendations

Recommendation3.21.: Adjust the monitoring of the environmental components,
namely air, surface and ground waters in relation to the increase of the power of the units of
SEEMO12.

Recommendation3.22.: Ensure permanent and detailed monitoring of the impact
on the environment of the operating power plant throughout the operation and after its

completion.

Recommendation3.23.: Ensure monitoring of the values within the range specified
by the competent parvisory authority in the permit for operation dE EMO12. Strictly
implement the monitoring outputs of the radionuclides into the atmosphere and hydrosphere

during the entire period of operation.

Recommendation 3.24.: Regularly in one year periods auvate all proposed
activities. Provide the results of monitoring to the concerned. Provide comprehensive
assessment of the whole period after five years and on its basis pranesg@ing proposal

for the next period.

The following section of thishapteris to evaluate the results of radiation monitoring
around the NPP Mochovce in the years 2009 to 2013 due to the power increase of the units
and turbogenerators in accordance withdeeisionof the NRA SR N0195/2008 As part of
this assessmetthhe obtained results of monitoring from the period before the power increase
(2004 to 2008) are compared with the resafter the power increase of the un{009to
2013). This assessmenelatesto radioactive discharges fromEMO, monitoring of the
surrounding and the radiological assessment of the impacts of radioactive discharges on the
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population. Data for these evaluations are drawn from the published (and by theestgte
annual reports on the radiation situatimround EMO AReport on the radiation control
around the NPP for the year.. (2004to 20131 as well as thélReport on the state of
radiation protection for the year... (2004to 2014) fchapter3.2 ARadioactive discharges
from the NPP Mochovce and their radiological impact on the suounding in the year ...
(2004to 2014) i

Discharges of radioactive substances in the yea?804to 2014

Based on the above data as well as the data in the annual reports and on the basis of
the findings in the report of 2014 it is not possible to promeirkrease in radioactive
discharges from the NPP Mochovce into the environment due to the increased power of the

units and turbogenerators.

Monitoring of the surrounding in 2004to 2014

The purpose of thassesment of the impact of the increasepower of the units of
SE EMO12on the measureslaluesin the samples of the environmentar the input power
of the areal dose equivalent around EMO were the inputdildtiedinto two groups- from
2004 to 2008 and from 2009 to 2013. On the selected location statistical test were performed
in order to find out whether there issignificant difference between the averages of the

groups.

In the soils there is no statisticalgygnificant difference between the averages of
mass activityCs137from the locationS DS Ma |l ® KandKna8 I no8v cnebeforeo n o m
the increase and after the increase of the power of EMO uhits.increase of power of the
units SEEMO12did not lead @ the increase of measured value$Sef0 activity in soils at

eithersites

In the surface waters, theveas no statistically significant difference between the
average specific activity of°H from the locations oK al n§& n/ndTbmame a( Hr on
befae and after the increase of power of EMO unB&smilarly in drinking water no
statistically significant difference between the averages of volume activityl dfom the
locationsNo v T TNokl®dg adSt ar T aWed statistically significant diéience
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between the volume activif{Sr from the location®No v i TNoKHoVv 9 6, Sanadr T Te
Kal n8 n d$foond o m

In groundwater no statistically significant difference between the volume activity of
®H from the boreholeslG-3, HG-5, HG-7, RK-11, RK-13, RK-40 before and after the power

increase of EMO units was found

There was no statistically significant difference between the averages of mass
activity of Cs137in sediments from the locatiofs| ma| e, NodKan ek b#Hr anom
before and after thencreaseof power of the EMO unitsSimilarly in sediments no
statistically significant difference between the averages of mass activil§Sofrom the
locationT | mal e, NandK a ITre &k o v bdforecandoafter thpower increase of
EMO units

Based on the above mentioned data as well as the statistical comparison of the
two periods (before and after the power increase of the units) or data listed in the annual
reports, it is not possible to identify the decline ofhe radiation situation around the
NPP Mochovce due to the increase of the power of units and turbogenerators or to prove

the impact of the increase of power on the monitored values around the NPP Mochovce.

2.7 Radiologic impact of the radioactive discharge2004to 2014

The calculated radiological impact of the radioactive discharges from the NPP
Mochovce is shown in Tahl8. The table shows calculated values &O(70)year old
individual effective dosesotthe representative person from the critical popaatiroup-
zoneNo. 64 with the villageNo v T Tiar khe agegroup of children of0-1 years and
adults Furthermorethere are results &0(70)year old collective effective doses for the zone
64 and the age group adultk the last column the CED for all zones or regions within the
radiusof 60 kmfrom the NPP is listed

Based on the above mentioned data as well as the data in the annual report it is not
possible to prove the increase of radiological impact of the retdreadischarges from NPP
Mochovce on the population around the NPP Mochovce due to the increase of the power of

units and turbogenerators
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50(70}year old collective effective
50(70}yearold individual effective dose
Year dose Zon&4 (nSv) Zoneb64 All zones
(mamsv) (manmSv)
Children0-1 year Adults Adults Amount
1998 100,3 68,0 49,4 3,63
1999 377,2 209,8 155,5 16,83
2000 677,4 359,1 263,0 28,75
2001 582,5 316,6 243,1 26,71
2002 573,8 3134 240,4 26,41
2003 668,1 359,2 269,0 29,64
2004 613,6 330,1 245,6 27,16
2005 561,8 303,1 228,6 25,22
2006 107,3 65,2 48,6 5,36
2007 129,3 103,1 78,0 8,33
2008 147,3 117,7 86,0 9,33
2009 181,6 144,2 105,6 11,47
2010 60,7 49,2 35,2 4,21
2011 296,3 236,0 162,1 18,68
2012 329,8 263,5 181,0 20,91
2013 112,1 91,0 49,7 6,14
2014 143,0 116,6 58,2 7,85

2.8 Summary
The monitoring system of NPP Mochovce was designed so that it includes in
addition to the operatashits 1 and also the units 3 and 4 after their commissioning.

The results of monitoring in the affected area show that the effects of SE MO12
during standard operation are close to z@rospite of the high sensitivity of the used
equipment and it canbe assumed that the contribution of SE MO34 will follow this trend.
The radiological impact of theperationof the plant on the environment and the exposure of
the population must be under the defined limits. Tritum #8d values measured in the
suface waters (of the river Hron) musamplywith the project values of the NPP Mochovce
and the legal requirements (Government Ordinanc2%&32005 |aying down the indicators

of permissible levels of tritium contamination of surface water).

The subjectof the monitoring programs will be aimed at providing the necessary
information to verify the predictions of the impacts on the environment and the effectiveness
of mitigation of the results, mainly in the relation to the probable effects which werdedclu
in the step of determining the severity in the review process. The studies on the regular

evaluationof the effectiveness of operational monitoring were designed for:
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1 Preoperational phase

1 Operational phase

The preoperational monitoring confirms @dds existing information used to define
the improvement of the project and the measures to mitigate the consequences. This will
improve the basis for subsequent comparison of the studies of regular evaluation of the

operational monitoringp be carried auafter commissioning of the units 3 and 4.

Before the commissioning of units 3 and 4 of the NPP Mochovce other specific
studies (e.g. radiological analysis) may be initiated. These studies are meant to provide
environmental information which together ithe existing information can be used to

improve monitoring during the operational phase.

The operational phase of monitoring will start along with the commissioning of the
units 3 and 4 of the NPP Mochovce. The focus of monitoring will provide envirdaimen
information which together with the basic information from before the commissioning can be
used to determine the actual impact and provilasss for determining the validity of the
predictions of the EIA, the effectiveness of theasures and determmg whether additional

or new measures for the reduction of consequences.

2.9 Monitoring of non-radiological indicators

District Office in Nitra Department ofnvironmentalprotection, department of the
state water managemesnid of selected componentstbe environment of the region as the
component authority of the state administration issued in its decision nuDiB&R-
0SZP22015/043433from 29.12.2015apermit to wastewater discharges from the NPP
Mochovce site into the surface flow of the river Hroln the conditions of the permit in
section 2 the place of discharge of waste water fpeline of 5800m into the surfageater
of the river Hron on the river km 73,450 was defined. In section 5 the requirements for
registration of the flow measurenteand of the amount of discharged water was determined.
At the same time the allowed concentration limits for-remfiological indicators shown in

Table 19 were established.

Permitted limit
Indicator concentratior{mg.I")
except forpH and T
CHSK¢, 40
N-NH, 3,0
CI 100

Pageb8z91



ENEX trade, s.r.ePlan of additional measurings of the impact on the ecosystem with special focus on the

BSKs 12
NEL 0,5
RL 105 1500
RLsso 1000
F)(:elk. 1
T[°C] 30
NL 40
SO~ 690
pH 6,0-9,0
Hydrazine 0,5
AOX 0,2
N-NOy 16
Explanation

*at the time of the waste water discharge from the neutralization t&)Rsmg.I' i the
discharge is detected before and during the sampling
** with the possibility of exceeding< year into the leve22 mg.I.

The analyseof particular indicators araccording to valid decision performet8 x
ayear except foBSKs, hydrazineg 12 xayear andAOX, NEL, active chloring 4x a year
The given balance values are calculated in the total volume of the water collected from the

river Hron.
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3 PROPOSAL OF THE MONITORING PLAN D URING THE COMMISSION ING OF
THE UNITS 3 AND 4 OF THE NPP M OCHOVCE

During the commissioning of the units 3 and 4 of the NPP Mochovce monitoring of
theseparameters and eventss expected(Report on the safety of units 3 and 4 of the NPP

Mochovce S|l ovensk®: el ektr8rne, a.s.)

1 Radiation characteristics and content of the radionuclides in the individual
components of the environment.

1 Radiological load of the surroundiriglong-term observation of the development of

radiation situation during normal operation or monitoring of the radiation situation

during an accident of the NPP.

Meteorological situatioii current situation, longerm observation, predictions.

Hydrologicd situationi current situationlong-term observation

Seismicity geology and hydrology of groundwaielong-term observation

= =_ A =

Demography and other parametérscurrent situation, longerm statisticaldata,

demographic data, average of the consumpifdood, etc.

Monitoring of radiation at SEMO34 and its surrounding is part of the radiation
protection. The aim of monitoring is except for the obtaining of the current data of radiation
situation in working areas also the monitoring of the statghtness of physical barriers
against the spread of radioactive substances into the working area and into the environment,
control of the operation of technological systems for evaluating their proper operation and/or
efficiency, control surface contaminatioh space, personnel and material when leaving the
controlled area in NPP, controf the activity of gasousand liquiddischarges from the NPP
into the environment and the activity of individual components of the environment around the

NPP for the purpasof evaluation of operational impact on the environment.

The system of radiation controlis used to control the radiation situation in the
facilities of the NPP and in its surrounding including the systematic control of the level of
activity, transport storing and losses in technological circuits and control of the personnel
doses. The radiation control system asvlole isseparate and independent from other NPP

systems.
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