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1 INTRODUCTION  

 

The economic activities of European countries in the second half of the 20th century 

recorded in a large increase of particularly industrial activities ï new technologies and 

industries were introduced and developed including nuclear power industry. There was also 

the intensification of agricultural activities, particularly in using chemicals in crop production 

and concentration on livestock production. This development, in addition to some of the 

positive factors also had negative effects on the ecological balance in nature and gradually 

threatened the quality of the three basic components of the environment - air, water and soil. 

Scientific and research institutions in almost all countries have been forced to react to 

this development by providing protective measures depending on natural conditions and 

related issues, which became dominant in the country. Generally there has been a problem in 

the interface between water and soil in different contexts. 

In the Slovak Republic threats to water quality and pollution caused by industrial and 

agricultural activities became dominant in the early seventies. 

For the EU member states the Directive 2000/60/EC of the European Community 

and the Council of October 23, 2000 establishing a framework for community action in the 

field of water policy became bounding. Its aim is to achieve "good state of surface water and 

groundwater" in each river basin of the waterways in the member states. 

The severity of the Directive 2000/60/EC was also documented by the Slovak 

Government, when it approved the "Strategy for the implementation of the Water 

Framework Directive"  (hereinafter WFD) by its Resolution No. 46 of January 21, 2004. The 

Directive was prepared by the Ministry of Environment precisely following the instructions 

and requirements of the European Community and Council with deadlines to ensure "good 

status" gradually until 2015. 

The aims of the approved "Strategies for implementing the WFD" in the SR state that 

the basis for all required evaluations of interrelated tasks "on natural formations," "heavily 

modified" and "artificial" (e.g. Tanks), the results will be obtained within the new monitoring 

programs. Literally the "strategy" states that their implementation according to the established 

EU requirements will require significant expansion of the existing program of monitoring 

systems by new elements and prescribed parameters. Subsequently for these bodies 

environmental objectives and proposed measures must be developed to achieve "good status" 
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for each river basin waterways in the member states of the Union. The Slovak Republic is 

divided, according to the geological, geomorphological and hydrological proportion, into 11 

sub-basins of main streams relevant to two seas, namely: in the north to the Baltic and in the 

southeast to the Black Sea. 

The Slovak Republic has been a full member state of the European Community since 

May 1, 2004, and therefore must fully implement the requirements of the Directive No. 

2000/60/EC. 

The key steps include: 

¶ Knowing the current state of the surface and ground water, 

¶ Analysis of pressures and impacts of human activities on the water bodies. 

¶ Draft of the management plan activities of the river basins. 

To address these challenges, it is necessary and important to monitor the substances 

with a potential risk to the environment and human health. It is especially important if the 

Directive 2000/60/EC and consequently the "Strategy for the WFD implementation" implies a 

sequence of events of the implemented corrective actions within the specified time periods. 

The fulfillment of these requirements includes also the formulation and realization 

of the plan of the additional measurements of the nuclear complex Mochovce impacts on 

the ecosystem with special focus on the river Hron. Hron is the main affected basin and its 

waterway, along with the atmosphere, is the most sensitive aspect, through which the 

potential effects can occur. If the new, complementary monitoring should also affect the 

complex impact on the ecosystem, we must also consider the terms such as ecological 

stability and biodiversity. The comprehensively conceived object of the supplementary 

monitoring requires tools and technologies to encompass not only the different data from 

different partial effects, but must also be able to provide a basis for consideration of their 

interactions and impacts on the entire monitored ecosystem. 

The plan of additional measurings of the impact on the ecosystem with special focus 

on the river Hron is one of the reports to assess the cumulative effects of the completion of 

Units 3 and 4 of NPP Mochovce (VVER 4 x 440 MW; 3rd project) on the environment. The 

reports are processed according to the IFC manual and good industrial practice in the private 

sector on emerging markets. The company ENEX trade, Ltd is the bearer of the role to 

complete the report and the plan of the assessment of cumulative impacts. 
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At the beginning of the assessment, it was necessary to identify the 

environmental attributes that are considered important for the designing of the plan of 

additional measuring of the impact on the ecosystem with special focus on the river Hron. 

Within the specified range as input data were considered the effects of 2012-2014. The first 

part the attention is given to the monitoring plan during the operation of Units 1 and 2 and the 

completion of Units 3 and 4 of NPP Mochovce. The second part is focused on the draft of the 

monitoring plan for commissioning of Units 3 and 4 of NPP Mochovce. The customer 

demanded to deal with the impacts in the area within a radius of about 20 km from NPP 

Mochovce. 

The report comprehensively records all data and documentation that was used when 

preparing the report. The report uses all available data on the possible impacts that may arise 

during the completion of units 3 and 4 of NPP Mochovce. For a comprehensive assessment of 

all potential cumulative effects the biggest possible extent of relevant input data was 

summarized and analyzed. On their basis the potential cumulative effects on the completion 

of Units 3 and 4 of NPP Mochovce were defined. At the same time the results of the 

measurements of operating Units 1 and 2 of NPP Mochovce were 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 of the NPP Mochovce (0-PLN / 0006)", which describes monitoring around NPP 

Mochovce within a radius of 20 km from the plant. 24 stations of the teledosimetric system 

and 15 stable dosimetry stations monitor the gamma radiation dose rate, volume activity of 

aerosol, volume activity of radioactive iodine dose and additional information about the state 

of the technology. The monitoring system for the whole area of Mochovce was designed to 

include Units 3 and 4, and will be gradually put into operation. 

Monitoring and control of radioactive discharges from the NPP Mochovce into the 

environment as well as monitoring of the environment around the NPP Mochovce is secured 

by the Slovak legislation, permits of the national supervisory authorities, in accordance with 

international recommendations and implemented in accordance with applicable regulations. 

The conditions for monitoring of the environment are given by: 

- Legislation:  

¶ Act No. 364/2004 Col. on waters and on the amendment of Act No. 372/1990 Col. on 

misdemeanors, as amended, 

¶ Government decree of SR No. 269/2010 Col., laying down the requirements to 

achieve good water status, 

¶ Regulation of the Ministry of Health of the SR No. 524/2007 Col., laying down the 

details of the Radiation Monitoring Network, 

¶ Act NR SR No. 355/2007 on the protection, support and development of public health 

and on amendments to certain laws, 

¶ Slovak Government Regulation No. 345/2006 Col. on basic safety requirements for 

health protection of workers and population from ionizing radiation, 

- Decisions of supervisory authorities: 

¶ The decision of the Public Health Authority of SR No. OOZPĢ/6773/2011 from 

20.10.2011 and the statement of the Public Health Authority of SR No. 

OOZPĢ/8842/2013 from 12.12.2013, 

¶ The decision of the Public Health Authority of SR No. OOZPĢ/7042/2012 from 

23.10.2012, 
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¶ The decision of the Regional Environmental Office Nitra No. 2007/00029 from 

25.1.2007, which was extended to 31.12.2015 pursuant to Decision No. 2010/00729 

from 6.12.2010 and amended pursuant to Decision No. 1893/2013/1961 from 

16.5.2013, 

- Applicable regulations: 

¶ SE/MNA-172.01, Radiation protection, 

¶ SE/PGR-16/2012, Restructuring of the company from 2013-2014, 

¶ 0-TP/8433 Measurement and permission to discharge liquid discharges, 

¶ 0-PLN/0006 Radiation Monitoring Plan in the vicinity of the NPP Mochovce, 

- International recommendations: 

¶ IAEA SSS No. RS-G-1.8 Environmental and source monitoring for purposes of 

radiation protection, Vienna, 2005, 

¶ IAEA SRS No. 64 Programs and systems for source and environmental radiation 

monitoring, Vienna, 2010, 

¶ Environmental Radiological Monitoring ï Technical Guidance Note 2, EA, 2010. 

 

Monitoring is designed to meet the following objectives: 

¶ Evaluate the dose (as an indicator of the implementation of measures), 

¶ Assess the full radiological impact on the environment, 

¶ Provide the public and the shareholders with information on radiological impact on the 

NPP on the environment, 

¶ Ensure quality control, 

¶ Assess long-term trends, 

¶ Observe/respect international obligations, 

¶ Detect abnormal leakage and unauthorized discharges, 

¶ Monitor the behavior of radionuclides in the environment. 

 

2.1 Identify environmental attributes  

Project environmental indicators for surface water and groundwater have been 

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

to: 

¶ Loss of heat, 

¶ Quality of surface water and groundwater, 

¶ Conditions of aquatic biotopes, 

¶ Radioactive emissions.   

 

2.1.1 Non radiological parameters 

The results of the indicators on VEC (human health and population, river Hron and 

other sources of water and aquatic species) are assessed in the local and regional area. Tab. 1 

contains the evaluation criteria used to assess the possible impacts on hydrology and 

groundwater. 

Table 1: Criteria used to assess the probable impacts on hydrology and environment 

Surface water and groundwater Evaluation criteria  

Water temperature - Government Regulation of SR No. 

269/2010 Col. (sets limits for permissible 

temperature of rivers) 

Change of surface water quality - Liquid discharges are monitored 

regularly to meet the specified limits of 

the Government Regulation of SR No. 

269/2010 Col. 

Conditions of aquatic biotopes - Professional expertise 

 

The comparison of qualitative and balance sheet indicators of pollution discharged 

into the river Hron with limits in 2004 is listed in Tab. 2. 

Table 2: Comparison of qualitative and balance sheet indicators of pollution discharged into 

the river Hron with limits in 2014 (source: Report on the environment in MO34 in 2014. 

Slovensk® Elektr§rne, a.s.) 
Indicator Average 

concentration 

(mg.l
-1
) 

Permitted limit 

concentration (mg.l
-1
) 

except for pH and T 

Achieved balance 

values of pollution 

discharged into the 

river Hron (t.year
-1
) 

Permitted balance 

values (t.year
-1
) 

CHSKCr 21,19 35 121,482 210 

N-NH4 0,3097 1,5
*
 1,776 9 

Cl
-
 31,45 100 180,304 600 
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Indicator Average 

concentration 

(mg.l
-1
) 

Permitted limit 

concentration (mg.l
-1
) 

except for pH and T 

Achieved balance 

values of pollution 

discharged into the 

river Hron (t.year
-1
) 

Permitted balance 

values (t.year
-1
) 

BSK5 2,4166 12 13,85 90 

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

RL105 694,388 1500 3980,947 9000 

RL550 545,71 1000 3128,571 6000 

Pcelk. 0,1630 1,00 0,934 6 

T [
0
C] 18,12 30 - - 

NL 10,1837 40 58,38 240 

SO4
2-
 248,05 690 1422,078 4140 

pH 8,556 6,0-9,0 - - 

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 the time of waste water discharges from neutralization tanks 3,0 mg.l
-1

. 

**  With the possibility to exceed 5 x a year up to the value 22 mg.l
-1

. 

 

The analyses in particular indicators are according to the valid decision are 

performed 48x a year except for  BSK5, hydrazine ï 12x a year and AOX, NEL, active 

chlorine ï 4x a year. The given balance values are calculated in the total volume of water 

collected from the river Hron. The permitted limits of pollution discharged into the river Hron 

from the operation of NPP in 2014 were not exceeded.  

The development of the concentration values of chemical indicators of waste water 

discharged into the river Hron in the period of  2010 ï 2014 is listed in Tab. 3. 

Table 3: Development of the concertation values of chemical indicators of waste water 

discharged into the river Hron in  mg.l
-1

 in the period of 2010 ï 2014 

Chemical 

parameters 

Limit values 2010 2011 2012 2013 2014 

CHSKCr 35 16,88 14,04 17,52 21,95 21,19 

N-NH4 1,5 0,2934 0,145 0,227 0,2733 0,3097 

Cl
-
 100 29,33 36,71 52,32 50,581 31,45 

BSK5 12 1,8 2,58 2,79 3,57 2,4166 

NEL 0,5 <0,1 <0,1 0,11 <0,1 <0,1 

RL105 1500 829,54 890,959 913,78 848,94 694,388 

RL550 1000 645,35 709,41 721,53 668,29 545,71 

Pcelk. 1,00 0,361 0,382 0,288 0,171 0,1630 

T [
0
C] 30 18,182 19,58 18,66 18,25 18,12 

NL 40 12,342 11,659 11,07 10,62 10,1837 

SO4
2-
 690 270,382 331,155 332,64 309,88 248,05 

pH 6,0-9,0 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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The development of balance values of chemical indicators of waste water discharged 

into the river Hron in the period of  2010 ï 2014 is listed in Tab. 4. 

Table 4: Development of balance values of chemical indicators of waste water discharged 

into the river Hron in the period of  2010 ï 2014 v (t.year
-1

) 

 

Basic chemical parameters of waste water are monitored by continuous analyzers 

which are located in the waste water treatment facility. Here are the monitored values: 

reaction of water ï pH, sulphate ï SO4
2-

, ammonia nitrogen ï N-NH4
+
, nitrate nitrogen ï N-

NO3
-
, chemical oxygen demand ï CHSKCr, conductivity, temperature. The values are 

transmitted into the management system in the facility of extraction and storage of chemicals 

from which the discharge from neutralization of aggressive waters is controlled. The limits 

are used for automation of the discharge of these waters. The 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 concentration. The amount of 

discharged aggressive waste water is controlled according 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 values in 2014. 

 

Active 

chlorine 

0,1 0,0525 <0,05 0,064 0,062 0,05375 

AOX 0,2 <0,05 <0,05 <0,05 0,0525 <0,05 

N-NO3
-
 16

 
7,9762 9,136 8,191 8,609 6,8948 

Chemical 

parameter  

Limit 

values 

2010 2011 2012 2013 2014 

CHSKCr 210 91,61 79,736 98,62 106,99 121,482 

N-NH4 9 1,59 0,823 1,278 1,332 1,776 

Cl
-
 600 159,170 208,485 294,495 246,536 180,304 

BSK5 90 9,768 14,652 15,704 17,4 13,85 

NEL 3 0,543 0,568 0,619 0,487 0,573 

RL105 9000 4501,793 5059,96 5143,42 4137,797 3980,947 

RL550 6000 3502,221 4028,90 4061,30 3257,3 3128,571 

PCELK. 6 1,959 2,169 1,62 0,832 0,934 

NL 240 66,978 66,214 62,31 51,74 58,38 

SO4
2-
 4140 1467,324 1880,70 1872,34 1510,378 1422,078 

Hydrazine 3 0,122 0,114 0,122 0,118 0,160 

Active 

chlorine 

0,6 0,285 0,284 0,360 0,302 0,308 

AOX 1,2 0,271 0,284 0,281 0,256 0,287 

N-NO3
-
 96 43,286 51,885 46,105 41,960 39,530 
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The assessment of possible impact of the operation of SE MO12 and the completion 

of SE MO34 on the aquatic biotope in the period before 2009  was 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 life (Canadian Water Quality Guidelines for the Protection of 

Aquatic Life). The Canadian regulation/directive was chosen based on the experience of the 

company Golder Associates in processing the assessment of environmental impacts in this 

area. Due to the environmental activity the following was particularly taken into account: 

hydrazine, residual chlorine, N-NO3
-
, N-NH4

+
. To determine the concentration of chemicals 

from the operation of  SE MO34, which are present in the environment downstream the river 

Hron the following data were used (source of data: Slovensk® elektr§rne, a.s. ĂNPP Mochovce 

VVER 4 X 440 MW - 3. Constructionñ. Report on the assessment of the proposed activity for 

the evaluation of the environmental impacts according to Act No. 24/2006 Col. 2009): 

¶ Water quality in the river Hron in terms of natural chemical background in the 

upstream from the place of the emission, 

¶ Maximum, minimum and average flow of the river Hron below the water reservoir 

(tab. 5), 

¶ Chemical concentration of emissions and the total emissions of 4 units (SE MO12 

a SE MO34), 

¶ Rate of diffusion of discharges and total discharges from 4 units (SE MO12 and SE 

MO34) ï tab. 6, 

¶ Water quality guidelines in terms of the protection of aquatic life. 

To estimate the concentration of the above mentioned chemicals, the index of 

dilution of the discharged water was calculated (tab. 7). It was assumed that the rate of 

discharge from 4 units approximately doubles compared to the rate of discharge from 2 units.  

Table 5: River Hron flow 

Profil e Long-term average 

flow (m
3
.s

-1
) 

1-year maximum 

flow (m
3
.s

-1
) 

100-year minimum 

flow (m
3
.s

-1
) 

V. Kozm§lovce ï 

Hron, r. km. 73,5 

47,16 320 7,78 
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Table 6: Effective rate of diffusion of 2 units and estimated rate of diffusion of 4 units. 

 Rate of diffusion (m
3
.s

-1
) 

Effective value for SE MO12 in 2005  0,16 

Estimated value for SE MO12+SE MO34 0,32 

 

Table 7: Index of dilution of discharged water for the profile V. Kozm§lovce ï Hron, r. km. 

73,5 

 Index of dilution of discharged water(/) 

 SE MO12 SE (MO12+MO34) 

Long-term average flow 47,16 m
3
.s

-1
 (profile V. 

Kozm§lovce ï Hron, r. km. 73,5) 

294,75 147,38 

1-year maximum flow 320 m
3
.s

-1
 (profile V. 

Kozm§lovce ï Hron, r. km. 73,5) 

2000 1000 

100-year minimum flow 7,78 m
3
.s

-1
 (profile V. 

Kozm§lovce ï Hron, r. km. 73,5) 

48,63 24,31 

 

On the basis of the calculated dilution index the concentration of N-NH4
+
 and N-

NO3
-
 in the area downstream of the river Hron was estimated. The estimated values are 

presented in Tab. 8 and compared with the reference values suggested by the Canadian Water 

Quality Convention on the Protection of Aquatic Life.  The estimated concentration values of 

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

Water Quality Convention on the Protection of Aquatic Life. Even though the calculation did 

not use the most recent data, due to the above mentioned results we do not expect significant 

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

Table 8: Estimated values of selected indicators in the downstream environment and 

reference numbers  

Parameter Units SE MO12 SE (MO12+MO34) Reference 

values 

Long-term average flow 

N-NH4
+
 mg.l

-1
 1,56 3,12 - 

N-NO3
-
 mg.l

-1
 25,89 51,77 13000 
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1-year maximum flow 

N-NH4
+
 mg.l

-1
 0,23 0,46 - 

N-NO3
-
 mg.l

-1
 3,82 7,63 13000 

100-year minimum flow 

N-NH4
+
 mg.l

-1
 9,46 18,92 - 

N-NO3
-
 mg.l

-1
 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 activities. The rate of radioactivity impact on the water is 

detected by means of detailed radio-ecological monitoring. 

The results of the indicators for VEC (human health and population, river Hron and 

others) are evaluated on regional level. 

It is expected that once new units are in operation the annual discharges from SE 

MO34 will be comparable with the discharges of SE MO12.  

It is clear that 95% of the (negligible) dose from the discharges of NPP is caused by 

the discharges of tritium into the river Hron.  It is useful to note that the 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 change (decrease) of natural dose (at 1 m 

above the ground) after 10 mm of rainfall. In other words, these changes have a much greater 

impact on the individual dose than the tritium dose (Report of NUREG Report 1501/August 

1994, in parts regarding the variability of the natural background radioactivity). 

In any case, due to the continuous care of SE, a.s. about the environment, the NPP 

Mochovce should focus its environmental program of sampling on the levels of tritium in 

groundwater and in the river Hron. Since the model RDEMOÉ conservatively overestimates 

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

 

2.1.3 Probable environmental impacts 

For non-radiological parameters a long-term 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 evaluated in Tab. 9. 
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Table 9: Hydrology and groundwater ï the significance of adverse impacts 

Probable adverse impact 

Evaluated 

ecosystem 

component 

Adverse impact Range of 

(impact) 

Geographical 

diffusion of 

the  (impact) 

Timing and 

duration of 

the  (impact) 

Frequency of the  

(conditions 

causing the 

impact) 

Degree of 

reversibility  

Significance of 

the adverse 

impact 

Non radiological 

Hydrology, 

hydrogeology and 

aquatic biotope  

Chemical and physical impact Low Moderate Moderate High Low No adverse 

impact 

Radiologic 

Human health and 

population 

Doses for groups of population 

Maximum annual effective dose 

for inhabitants calculated for 

normal operation of 4 reactors 

(0,215 mS.year
-1

) is negligible 

compared to the maximum 

effective dose for the inhabitants 

of the critical group of 

population (250 mS.year
-1

)*  

Low Low Moderate High Moderate Low adverse 

impact 

*Source of data: Slovensk® elektr§rne, a.s. "NPP Mochovce VVER 4 X 440 MW - 3. construction". Report on the assessment of the proposed 

activity for the evaluation of environmental impacts according to Act No. 24/2006 Col. Annex 11. Slovensk® Elektr§rne, a.s. Golder Associates. 

2009. 
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2.2 Procedures and methods of monitoring during the operation of Units 1.and 

2. And the completion of Units 3. and 4. of NPP Mochovce 

 

The Public Health Authority of the SR issued in its Decision No. 

OOZPĢ/6773/2011 of October 20, 2011 a permit for the release of radioactive substances 

arising from the operation of Units 1 and 2 of NPP Mochovce from the administrative control 

by allowing the discharge of such substances into the atmosphere and into the river Hron. At 

the same time this permission sets 28 conditions for the release of radioactive substances. The 

Authority also issued a compliance statement No. OOZPĢ/8842/2013 on December 13, 2013 

with a change in the calculation program from RD EMO v. 1.0 to RD EMO v. 3.5 which is 

used to assess radioactive 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 radioactive substances released into the 

atmosphere and into surface waters. During the operation of the NPP SE-EMO the effective 

dose of a representative person per calendar year is  50 ÕSv. 

The regional Environmental Office in Nitra, Department of protection of 

environmental components authorized as a competent authority of state water management in 

its decision No.  2007/00029 from 25.1.2007 the discharge of waste waters from NPP 

Mochovce into the surface flow of the river Hron. At the same time in paragraph 6. of 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 Bq.l
-1

, with total volume activity beta of 1,0 Bq.l
-1

, with 

the activity of radium 
226

Ra of 0,2 Bq.l
-1

 and with tritium of 1000 Bq.l
-1

. The measurement of 

these indicators (4x a year) will take place at the river kilometer 63,7 km (highway bridge 

Kaln§ nad Hronom). The regional Environmental Office in Nitra, Department of protection of 

environmental components authorized as a competent authority of state water management 

issued in its decision No. 2010/00729 from December 6, 2010 the permission to extend the 

validity of the license No. 2007/0029 from January 25, 2007  on special use of water ï waste 

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 a competent authority of state water management in its decision No. 
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1893/2013/1961 from May 16, 2013 the decision No. 2007/00029 from January 25, 2007 

besides others also in the paragraph No. 9, which states:  

 ĂWinter drainñ of waste waters is used only in the winter months for the purpose of 

Ăthawing offñ the surrounding of the surface water treatment facility from the reservoir VeŎk® 

Kozm§lovce. In case of usage of the Ăwinter drainñ the fact will be reported to the owner and 

to the operator of the water facility. During the usage of the Ăwinter drainñ the waste waters 

containing radionuclides and tritiated water must not be discharged. 

The District Office in Nitra, Department of environmental protection, section of state 

administration of waters and selected components of the environment of the region as the 

competent authority of the state administration issued in its decision No.  OU-NR-OSZP2-

2015/043433 from 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 a discharge pipeline of  5800 m into the surface water flow of the river Hron in r. 

km 73,450. In paragraph 5 the requirements for flow measurements and water discharge 

measurements are established. In paragraph 9 the emission limits in the flow are given with 

indicators of total volume activity alpha of 0,5 Bq.l
-1

, with total volume activity beta of 1,0 

Bq.l
-1

, with the activity of radium 
226

Ra of 0,2 Bq.l
-1

 and with tritium of 1000 Bq.l
-1

. The 

measurement of these indicators (4x a year) will be performed in the r. km 63,7 (highway 

bridge Kaln§ nad Hronom). Paragraph No. 10  states that the ĂWinter drainñ of waste waters 

is used only in the winter months for the purpose of Ăthawing offñ the surrounding of the 

surface water treatment facility from the reservoir VeŎk® Kozm§lovce. In case of usage of the 

Ăwinter drainñ the fact will be reported to the owner and to the operator of the water facility. 

During the usage of the Ăwinter drainñ the waste waters containing radionuclides and tritiated 

water must not be discharged. 

 

2.2.1 Basic requirements 

The public health authority of the Slovak republic ordered in its decision No.  

OOZPĢ/6773/2011 from October 20, 2011 to limit the release of radioactive substances by 

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 radioisotopes of noble gases 4,1.10
15

 Bq, 

ii) radioisotopes of iodine ï 
131

I (sum of gaseous and aerosol forms) 6,7.10
10

 Bq, 

iii)  mixture of radioisotopes with the time of half-change longer than 8 days in 

aerosols except for 
131

I ï 1,7.10
11

 Bq, 

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

the standard values for: 

i) tritium 1,2.10
13

 Bq, 

ii) other radionuclides (except for tritium) 1,1.10
9
 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 and intervention 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 discharges: 
41

Ar, 
85

Kr, 
85m

Kr, 
87

Kr, 
88

Kr, 

133
Xe, 

133m
Xe, 

135
Xe, 

51
Cr, 

54
Mn, 

59
Fe, 

57
Co, 

58
Co, 

60
Co, 

65
Zn, 

89
Sr, 

90
Sr, 

95
Zr, 

95
Nb, 

103
Ru, 

106
Rh, 

110m
Ag, 

124
Sb, 

134
Cs, 

137
Cs, 

141
Ce, 

144
Ce, 

238
Pu, 

239+240
Pu, 

241
Am, 

131
I (gaseous and 

aerosol form), 
3
H, 

14
C in organic and inorganic form, 

ii) the activity of radioisotopes in liquid discharges: 
51

Cr, 
54

Mn, 
59

Fe, 
57

Co, 
58

Co, 

60
Co, 

65
Zn, 

89
Sr, 

90
Sr, 

95
Zr, 

95
Nb, 

103
Ru, 

106
Rh, 

110m
Ag, 

124
Sb, 

131
I, 

134
Cs, 

137
Cs, 

141
Ce, 

144
Ce, 

238
Pu, 

239+240
Pu, 

241
Am, 

3
H. 

In case of radionuclides in the discharges that are not mentioned 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 the half-change time shorter than 8 

days in aerosols.  

If the measured activity in specified radionuclides is lower than the minimum 

detected activity half of the minimum detected activity is used for the purpose of balance 

discharges and evaluation of the impact on dosage load.     

 



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

river Hron 

 

Page 23 z 91 

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 dose equivalent in the given locality. 

All these data are 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 Mochovce within 

the distance of 20 km around the NPP. 

The monitoring of the surrounding of NPP Mochovce is provided by the Group 

LRKO and laboratory measurements. In order to monitor the radiation situation around the 

NPP Mochovce, the group LRKO and LM provides the following analysis (measurement): 

¶ Analysis of samples in laboratories: 

o  Gamma spectrometry of the samples, 

o  Measurement of total beta activity, 

o  Measurement of total alpha activity, 

o  Measurement of 
3
H, 

o  Measurement of the integral areal dose equivalent or of the average power 

consumption of areal dose equivalent using the TLD. 

¶ Field measurements: 

o Field gamma spectrometry ï IN SITU, 

o  Measurement of the power of the areal dose equivalent by a ionization 

chamber or by other portable devices ï detectors in  TDS stations, detectors 

and portable devices in monitoring vehicles, 

o  Measurement of the volume activity of aerosols and iodine ï TDS. 

¶ Measurements performed by the contractors: 

o  Alpha spectrometry, 

o 14
C in samples of environment, 

o 90
Sr in samples of environment. 

The monitoring plan includes also the newly built wells for monitoring of 

groundwater around the MVE Tekov EM14 and EM34. Water samples from the wells around  

MVE Tekov are 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 they will monitor the water quality 

in the well together as follows: 

a) The participants will joinly take water samples every two weeks for the analysis of 

tritium detection in their own wells during the first year of trial operation. 

b) The participants will joinly take water samples once a month 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 value (35 

Bq.dm
-3

 for samples from the well EM-34, PS-1 to PS-4; 15 Bq.dm
-3

 for samples from the 

well in any house in NovĨ Tekov) the periodicity of measurement will increase to once 

a week.  

 

2.2.2 Collection, processing and preparation of samples for measurement 

Collection, processing and preparation of samples for measurement are performed by 

the responsible personnel according to their functional responsibilities. The collection, 

processing and preparation of samples are described in the document  0SP/8331. collection, 

preparation and measurement of samples or 0SP/8349, determination of the total beta activity 

in the waters and 0SP/8350, determination of the total volume of alpha activity in waters. 

These documents set out the rules, procedures and guidelines for mechanical, thermal, 

chemical processes and preparation of environmental samples for the measurement (data 

source: 0-PLN/0006, Radiation monitoring plan of the vicinity of NPP Mochovce). 

 

2.2.3 Measurement of samples in the laboratory 

Collected and processed samples are measured in the laboratory according to the 

document 0SP/8331 - Collection, preparation and measurement of samples, where the 

samples are adjusted to the proper geometry according to SP/8331, 0SP/8349, Determination 

of the total beta activity in waters. Measurements of gamma spectrometry activity by the 

method of total beta activity, total alpha activity and measurement of 
3
H and 

90
Sr activity are 

performed in the laboratory. These measurements are kept in the documents according to 

0SP/8331, Collection, preparation and measurement of samples. 
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2.2.3.1 Gamma spectrometry measurement of samples 

For gamma spectrometry measurements the AIM and Lynx from the company 

CANBERRA is used and for quantitative analysis the program GENIE 2000 is used. There 

are four measurement routes each with a HPG detector. The work setting (adjustment) of the 

parameters of each type of samples is generally performed for more routes. The aerosol filters 

are measured directly, after compression they are  placed into the HPG detector. The fallouts 

are measured in stainless steel dishes in a direct manner. Water is measured in 1 liter 

Marinelli containers in a direct manner. Samples of soil and sediments are measured in 0,5 

liter Marinelli containers in a direct mater. Other samples are also measured in 0,5 liter 

Marinelli containers in a 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 samples ς total 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 regulation 0SP/8349 are measured, determination of total 

beta activity in waters and 0SP/8350, determination of total volume alpha activity in waters.   

 

2.2.3.3 Measurement of 90Sr 

The measurements of 
90

Sr activity are performed by an outsourced external 

accredited organization. Sampling and recording of measured results is performed by the 

group of LRKO and LM.  

 

2.2.3.4 Measurement of 3H 

The methodology of  
3
H measurements is described in 0SP/8357, the determination 

of tritium 
3
H in water samples. The frequency of the samples is measured by a liquid 

scintillation detector TRICARB 3710 TR/SL in PE cuvettes of the brand Packard with the 

volume of 20 ml. The mentioned device is described in the document 0SP/8354, the 

equipment for tritium measurement in liquids Tri-carb 3170 TR/SL. 
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2.2.3.5 Measurement of 14C and selected TRU 

The measurement of 
14

C activity in the samples of environment are performed 

according to the Schedule in Annex A. For selected types of environment samples analyses 

are conducted by an outsourced external accredited organization.   

 

2.2.4 Field measurements  

Gamma spectrometric field measurements (in situ) are carried out using portable 

measuring devices. Portable measuring devices include a semiconductor detector HPGe, 

multichannel analyzer INSPECTOR, or. INSPECTOR 2000 and a software to process the 

relevant data. 

Simultaneously with the field gamma spectrometry samples 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 a circle with a radius of 3 m, 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 equivalent of gamma radiation in the air 

using the ionization chamber  

Using the ionization chamber the immediate total power consumption of the areal 

dose equivalent in the air is measured around the NPP Mochovce. The results of this 

monitoring are measured in units of the power of the areal dose equivalent - H*(10), or are 

converted to this parameter. The measurements are performed using the ionization chamber  

RSS 112 or RSS 131. 

 

2.2.4.2 Measurement of the power of areal dose equivalent of gamma radiation in the air 

using the TLD  

Using the TLD the integral areal dose equivalent of the gamma radiation in the air is 

measured around the NPP Mochovce. The measurements are performed in accordance with 

the Regulation 0SP/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 parameter. The TLD measurements are evaluated in 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 type 2x CaF2:Dy and 2x LiF:Mg,Ti. are used. TLD is evaluated in 

a laboratory using the HARSHAW 4500 device. 

 

2.2.5 Processing the results of analyses and measurements 

All results are stored in the SAP module Laboratory measurements. 

When processing statistics, the data are compared with the historical data or with 

pre-operational data. For their evaluation the processes of mathematical statistics are used, 

mainly:   

¶ Descriptive statistics 

¶ Analysis of diffusion (ANOVA)  

¶ Trend analysis. 

When appropriate (e.g. Hron site), it is possible to compare the 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 database (SAP module Laboratory 

measurements) and also on a CD ROM in the form of reports. The covering letters 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 

calculated monthly average power values of the areal dose equivalent measured in the TDS 

are archived in the database of the system CRCS and on CD-ROM in the form of reports. 

 

2.2.7 Archiving samples 

All samples, except for fruit, vegetables and fish are archived for 5 years.  The 

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 a registration tag containing the following information: registration 

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

Aerosol filters  are archived compressed into the form of a roller. On a filter 

modified like this the title of the measured gamma spectrometry spectra, the sieved air volume 

and the weight of the filter is written. Compressed and labeled filters are placed into a labeled 

paper bag and stored in the archive for samples. The fallouts are archived and fixed with 

adhesive dispersion in a measuring dish. The measuring dish is marked with the title of the 

measured spectra and the number of SDS. A set from SDS sites is wrapped in a labeled paper 

bag and stored in the archive for samples. Soils and sediments are archived processed in the 

amount of 600 g in Marinelli containers marked with a registration tag.  

Milk  is archived in amounts of 250 g in the form of dried milk in Marinelli container 

marked with a registration tag. Samples of  water plants are archived similarly as grass. 

 

2.2.8 Critical path, critical individuals, critical radionuclides 

The need to monitor the impact of radioactive discharges from EMO to its 

surroundings is given by:  

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

¶ The need to ensure the maintenance of the discharges at the lowest reasonable 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 barriers of 

radioactivity leakage into 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 maximal exposure path or critical radionuclides or critical zone.  This 

knowledge is based on analyses of the radiological impact of radioactive discharges on the 

environment performed by the program RDEMO. The analyses are 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 wind flow 

distribution, the so called wind rose.  

The analyses show that during normal operation of EMO a critical exposure path in 

the atmosphere the exposure of the ingestion of food contaminated by the atmospheric fallout 

(critical radionuclide is  
14

C and 
3
H), followed by the external exposure from the cloud 

(critical radionuclide is 
41

Ar) and the deposit (critical radionuclides are 
14

C, 
60

Co and 
110m

Ag). 

The last exposure path is the exposure from the inhalation (critical radionuclides are 
3
H and 

14
C). 

Other significant radionuclides which contribute to exposure (external and/or 

internal) are: radionuclides of noble gases, 
137

Cs, 
134

Cs, 
90

Sr. The critical age group is a child 

of 7 to 12 years.  The mentioned radionuclides and critical exposure paths can change during 

the operation of the units. In case of abnormal operation of the NPP there is an assumption of 

an increase of gaseous radioactive emissions.  In this case the assumed critical radionuclide 

would be 
131

I and the predominant exposure path  would be the ingestion of the critical path: 

air ï grass ï cow ï milk ï child. The zone with a maximum 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 contaminated by irrigation 

(critical radionuclides are 
3
H, 

137
Cs, 

110m
Ag and 

60
Co). Then the exposure path from 

contaminated coastal sediments (critical radionuclide is 
60

Co) followed by the exposure paths: 

exposure from the stay on irrigated land, exposure from swimming or boating and 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 exposure paths 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 biologic risks to the population is tritium. This radionuclide spreads out in the form of 

tritium water HTO at the speed of groundwater.  Another critical radionuclide in terms of 

diffusion in medium distances is 
60

Co and of local character are 
137

Cs and 
90

Sr. Critical path of 

potential exposure of the population using water from the wells is the ingestion of drinking 

water and milk, contaminated by feeding dairy 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 recognized results in 

the laboratory.  Quality assurance is the systematic search of errors before the occurrence of 

another mistake. It is to detect the causes of the shortage, eliminate them and secure them so 

that the errors do not reoccur.  Quality control includes individual measures which relate to 

quality of individual samples or set of samples. 

Quality control of important parameters of measuring devices should ensure a change 

of these parameters as soon as possible and thus undergo subsequent measures.  The 

parameters of the measuring devices can change imperceptibly in the long term and the 

operators may not even notice the change. The change of these parameters is assessed on the 

basis of long-term time records and statistical tools.  Sample quality control is provided by the 

following types of samples: 

¶ Blanks ï may be obtained in the process in cooperation with EBO or during 

comparing measurements 

¶ Neutral samples ï analyzed in order to confirm (or disprove) by the result of the 

analysis the possible contamination of samples which can occur somewhere in the 

process: collection of samples ï processing of samples - analysis. Normally the neutral 

samples are  included among other samples. These may be for example Ăzero 

samplesñ prepared with distilled water. The form of the zero samples should be the 

same as the form of the commonly analyzed samples.   
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¶ Samples with internal standards ï are prepared by adding a known amount of 

radionuclide concentration into the zero sample or into a sample which was already 

analyzed in order to perform the analysis with a known concentration.    

¶ Duplicate samples ï by the analysis of duplicate samples LRKO confirms the 

reproducibility of the results of measurement.  The repeatability expresses the 

closeness between the successive measurement results of the same method and the 

identical test material under the same conditions  (by the same operator, on the same 

equipment, in the same laboratory and within a short time period). 

 

The quantities of analyses for validation of methods are summarized in Table 10. 

Table 10: Quantities of analyses for the validation of methods 

Type of sample Gamma spectrometry Radiochemistry 

Blanks If possible If possible 

Zero samples 4 pcs ï 2x (water, filter) 2 pcs ï 2x water ï 
3
H 

Samples with internal 

standards 

10 pcs ï 2x (soil, water, milk, filter, 

fallouts) 

4 pcs ï 4x water ï 
3
H 

Duplicate samples 6 pcs ï 1x (soil, sediment) 

2x (surface water, milk) 

2 pcs ï 2x water ï 
3
H 

 

The process of ensuring quality control of measuring 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, 

¶ QA/QC testing of individual devices. 

The aim of quality management at LRKO is the detection and evaluation of the 

errors of the measurement procedures ensuring that the errors do not exceed the acceptable 

limits and ensuring the personal responsibility of the staff performing individual 

measurements and analyses. 

Typical analytic process of samples at LRKO is shown on Fig. 1. 
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Figure 1: Typical analytic process of samples at LRKO 

 

 

The LRKO workplace is divided into gamma spectrometry, radiometric and 

radiochemical sections. 

Good experimentation and good laboratory practice at LRKO is provided by the 

following principles: 

¶ Qualified personnel. 

¶ Processed Schedule of sampling and quality control during sampling  (the Schedule of 

sampling is defined by this regulation, the quality control of sampling including the 

reproducibility is ensured by training of the personnel). In LRKO a system of cover 

letter of the sample is established, which after the assignment to the sample 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.  

¶ Introduction of the system of quality control and system of quality assurance 

o  Only written and approved analytical procedures are used, 

o  Only certified standards and verified or calibrated measuring devices -  at 

SMU or metrological workplaces of SE are used, 

o  Working adjustments of the measuring devices and background checks,  
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o  Validation of the processes (confirmation of their validity) ï methods (internal 

and external), which is carried out at least once every three years. 

¶ Audits ï audit at LRKO is performed by an external company or is performed by 

internal auditors 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. In case of exceeding the investigation level of the measured 

parameter, there is a yellow square with a black 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 control plan  

All deviations from this plan and related regulations such as: sampling site, type, 

validation, calibration, setup process, reducing the number of analyzed samples, verification 

or confirmation of nonconformities must be reported to the team leader who 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 the LRKO are required to meet the metrological criteria and use 

measuring devices in accordance with the document SE/MNA-312.04, Metrological 

regulations at SE, a.s.. At the LRKO workplace the following records on measuring devices 

are kept: 

0DKN/8247, Operation control and check of 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 used: type ER , EK, ERX, or special mixture of standards. 

A working standard is a standard which is commonly used for calibration, control or 
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verification of materialized measures, measuring devices or reference materials.  (STN 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 according to 0PI/8231, LRKO workplace with open and close 

radioactive sources. 

 

2.2.13 Maintenance and service 

In the event of a failure of the measuring devices, the personnel records the fact into 

DKN/8247 ï Book on operation and control of measuring devices and equipment or into the 

Book on operation and records of the device 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 SAP (NG report). After the repair control measurements are 

performed. In case the values from the control measurements entered into the regulation 

charts exceed the specified limits, a new setting or  the adjustment of the measuring device 

according to the relevant regulations is performed. 

Maintenance and service of laboratory or field measuring devices is performed by 

a supplier organization or personnel of the department of radiation control management. 

 

2.2.14 Handing out results 

In terms of "Act NR SR No. 355/2007 on protection, support and development of 

public health and on amendments to certain lawsñ, all types of measurements and analysis set 

out in the monitoring plan are provided by the EMO operator.    

Based on the  Decision No. OOZPĢ/7042/2012 for the license to carry out activities 

for SE, a.s. Mochovce plant leading to radiation, the results of the measurements and 

analysis shall be handed out as follows: 

¶ Report for the I. quarter ï by the end of May 

¶ Report for the II. quarter ï by the end of August 

¶ Report for the III. quarter ï by the end of November 

¶ Report for the IV . quarter ï by the end of February of the following year 

¶ Annual report ï 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 organizations should be approved by the 

head of radiation protection.   

 

2.2.15 Environmental aspects 

Identification and methodology of evaluation of the environmental aspects  is 

described in the methodological instruction SE/MNA-190.01, Environmental aspects. 

LRKO manages the following environmental aspects: 

¶ Hazardous waste ï waste of glass and ceramics contaminated with pollutants, waste 

filters and absorbent materials, waste chemicals 

¶ Radioactive concentrates 

¶ Active waste 

¶ Release of radioactive substances 

¶ Check of possible environmental contamination of the surrounding of EMO. 

 

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 area ways and 

methods of performance according to OHS are set and all employees of LRKO are obliged to 

follow besides these procedures also "0PI/8231, LRKO workplace with open and close 

radioactive sources, 0HP/0002, Object emergency measures and 0EXT/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 occupational health 

and safety.   

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

 

2.3 Overview of sites, analyses and measurements 
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Monitoring is currently controlled by the regulation ñMonitoring plan  of radiation 

control in the area of the NPP Mochovce 0-PLN/0006ò, which describes monitoring in the 

area of the NPP Mochovce within the radius of 20 km from the plant.  24 stations of 

teledosimetric system and 15 stabile dosimetry stations monitor the gamma radiation dose 

rate, volume activity of aerosols, volume activity of radioactive iodine, dose and additional 

information about the state of technology.  The monitoring system of the whole locality of 

Mochovce was designed to include besides the operating Units 1 and 2  also the 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 environment. The source of information are 

the following documents: 

¶ 0-PLN/0006, Monitoring plan of radiation control in the area of the NPP Mochovce. 

¶ Report on the monitoring of radioactive discharges and radiation situation in the area 

of NPP Mochovce for the years 2014, 2013, 2012). 

¶ Slovensk® elektr§rne, a. s., NPP Mochovce, Radiation protection, Group of LRKO and 

laboratory measurements. 

 

2.3.1 Monitoring of radioactive discharges from the NPP Mochovce 

As part of the monitoring of discharges all required measurements are performed 

regularly. Samples are collected, processed, measured, evaluated and balanced and the results 

are archived according to the applicable operating regulations.  

Data on radioactive discharges are continuously published in quartal reports ĂReport 

on the monitoring of radioactive discharges and on radiation situation in the area of the NPP 

Mochovceñ, in quartal reports ĂEvaluation of the effectiveness of the radiation protection at 

EMOñ and for informing the public in the monthly paper ĂAt·m.skñ issued by Slovensk® 

elektr§rne, on internet www.seas.sk and on the information board in front of the NPP 

Mochovce. 

Liquid radioactive discharges are monitored at the source. It 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 comparison with the limit values the waters in the tanks 

http://www.seas.sk/
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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 water with continuous monitoring of total 

gamma activity into the environment of the river Hron.  

Water from the special sewage (KPG) and the emerged concentrate from the 

evaporator (KDB) are monitored at FS KRAO. 

 

2.3.2 Aerosols 

Locations of sampling: SDS LRKO Levice, SDS NovĨ Tekov, SDS Tajn§, SDS NO. 

Hr§dok, SDS EMO. 

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

deployed, which are equipped with devices for collecting aerosols (Fig. 2). In normal 

operation the aerosols are collected from five SDS which are located in the direction of the 

prevailing wind (on the Picture these SDS are marked green). If necessary, aerosols may be 

also collected from the remaining SDS.  

Filter exposure period: 2 weeks. 

Performed analyses: gamma spectrometry, 
90

Sr. 

Number of performed analyses per year ï gamma spectrometry: 130 - (26 x 5). 

Number of performed analyses per year ï 
90

Sr: minimum 8 - (4 x 2) ï last week of 

the given quarter per one sample from the locality NovĨ Tekov and ĻervenĨ Hr§dok (in the 

direction of prevailing winds). The analyses of 
90

Sr are carried out also when the background 

levels of gamma spectrometry are exceeded ï after a positive verification of the result. 
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Figure 2: Locations of SDS deployment (source SE, a.s.) 

 

 

2.3.3 Fallouts 

Location of fallouts sampling: SDS NovĨ Tekov, SDS EMO, SDS NO. Hr§dok (Fig. 

3). 

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.  If necessary, fallouts may be collected from all the  

SDS (SDS NovĨ Tekov, SDS EMO, SDS NO. Hr§dok, SDS Levice, SDS Kaln§ n/Hronom, 
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SDS M. Kozm§lovce, SDS V. ńur, SDS Ļif§re, SDS NemļiŔany, SDS Zl. Moravce, SDS 

Koz§rovce, SDS Rybn²k a SDS Vr§ble). 

Frequency of fallouts sampling: quartal. 

Performed analyses: gamma spectrometry. 

Number of performed analyses per year ï gamma spectrometry: 12 - (4 x 3). 

Figure 3: Locations of fallouts sampling (source SE, a.s.) 

 

 

2.3.4 Soils 

Locations of soil measurements: ĻervenĨ Hr§dok, Nevidzany, EMO ï Z157, NovĨ 

Tekov, StarĨ Tekov (Fig. 4). 

Frequency of sampling: annually. 

Performed analyses: gamma spectrometry, 
90

Sr, alpha spectrometry. 

Number of performed analyses per year ï gamma spectrometry: 15 - (1 x 5 x 3). 

Number of performed analyses per year ï 
90

Sr: 1 - (1 x 1), locality EMO-Z157. 

Number of performed analyses per year ï alpha spectrometry: 2 - (1 x 2), locality 

EMO-Z157 and NovĨ Tekov. 
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Figure 4: Locations of soil sampling (source SE, a.s.) 

 

 

2.3.5 Sediments 

Locations of sediment sampling: Tlmaļe, NovĨ Tekov (MVE), Kaln§ n/Hronom 

(plant) (Fig. 5). 

Frequency of sampling: annual. 

Performed analyses: gamma spectrometry, 
90

Sr, alpha spectrometry. 

Number of performed analyses per year ï gamma spectrometry: 3 - (1 x 3). 

Number of performed analyses per year ï 
90

Sr: 3 - (1 x 3). 

Number of performed analyses per year ï alpha spectrometry: 1 - (1 x 1), locality 

NovĨ Tekov (MVE). 
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Figure 5: Locations of sediment sampling (source SE, a.s.) 

 

 

2.3.6 Surface water 

Locality of collection (Fig. 6): Mochovce (TelinskĨ potok), Tlmaļe (Hron) ï 

reference site for background samples, Kaln§ n/Hronom (reference site for sampling pursuant 

to the decision of the Regional Environmental Office in Nitra No.2007/00029 from 25.1.2007, 

the validity of which was extended pursuant the Decision  No. 2010/00729 from 6.12.2010 

and amended pursuant to Decision No. 1893/2013/1961 from 16.5.2013), Nevidzany, OK - 

l.No. 1, OK - l.No. 2, OK - l.No. 3, NovĨ Tekov ï dead arm, NovĨ Tekov ï pit in the field, 

StarĨ Tekov ï fishpond. 

Frequency of sampling: quartal from Mochovce (TelinskĨ potok), Tlmaļe, Kaln§ 

n/Hronom a Nevidzany. For other localities the following applies: 

¶ Once in two weeks during the first year of trial operation of MVE N. Tekov (until 

31.3.2015), 

¶ Once a month during the second year of the trial operation of  MVE N. Tekov (from 

1.4.2015 until 31.3.2016). 

Performed analyses: gamma spectrometry, total alpha activity, total beta activity,  

90
Sr, 

3
H, alpha spectrometry, 

14
C. 

Number of performed analyses per year ï gamma spectrometry: 16 - (4 x 4). 
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Number of performed analyses per year ï total alpha activity: 8 - (4 x 2) (Tlmaļe, 

Kaln§ n/Hronom). 

Number of performed analyses per year ï total beta activity: 8 - (4 x 2) (Tlmaļe, 

Kaln§ n/Hronom). 

Number of performed analyses per year ï 
90

Sr: 16 - (4 x 4). 

Number of performed analyses per year ï 
3
H: 112 (42 (7x6) + 16 (4 x 4)+ 54 (9x6)). 

Number of performed analyses per year ï alpha spectrometry: 2 - (1 x 2) (Tlmaļe, 

Kaln§ n/Hronom). 

Number of performed analyses per year ï 
14

C: 1 - (1 x 1) (Kaln§ n/Hronom). 

Figure 6: Locations of surface water sampling (source SE, a.s.) 

 

 

2.3.7 Drinking water 

Locations of sampling (Fig. 7): Mal® Kozm§lovce, StarĨ Tekov, Kaln§ nad Hronom, 

NovĨ Tekov No.d. 96, NovĨ Tekov No.d. 116, NovĨ Tekov No.d. 132. 

Frequency of sampling: quartal from Mal® Kozm§lovce, StarĨ Tekov and Kaln§ nad 

Hronom. For other locations the following applies: 



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

river Hron 

 

Page 43 z 91 

¶ Once in two weeks during the first year of trial operation of MVE N. Tekov (until 

31.3.2015), 

¶ Once a month during the second year of the trial operation of  MVE N. Tekov (from 

1.4.2015 until 31.3.2016), 

¶ Once a week in case of increased activity of tritium above the agreed intervention 

levels (35 Bq/dm
3
 for samples from the bore EM-34, PS-1 to PS-4; 15 Bq/dm

3
 for 

samples from any well in NovĨ Tekov). 

Performed analyses: 
3
H (gamma spectrometry and 

90
Sr ï only in case of exceeding 

the investigation level for 
3
H) 

Number of performed analyses per year ï 
3
H: minimum 60 (21 (3x7) +27 (3x9) +12 (3 x 4)). 

Figure 7: Locations of drinking water sampling (source SE, a.s.) 

 

 

2.3.8 Ground water 

Monitoring aims to determine the eventual contamination of groundwater caused by 

direct leaching of radioactive materials into different depths and distances of the bedrock.  

Locations of sampling (waste piping Mochovce - Hron) : HG-3, HG-5, HG-7, EM1 

to EM13, EMH1 

Frequency of sampling: every six months 
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Performed analyses: 
3
H (in case of exceeding of the investigation activity of 

3
H, 

analyses of 
90

Sr and gamma spectrometry are performed) 

Number of performed analyses per year ï 
3
H: 34 - (2 x 17). 

 

Location of sampling (boreholes around the MVE Tekov ): EM-14 to EM-34, PS-

1 to PS-4 

Frequency of sampling: quartal from the boreholes EM-14 to EM-34. For boreholes 

PS-1 to PS-4, EM-31 and EM-34 applies: 

¶ Once in two weeks during the first year of the trial operation of the MVE N. Tekov 

(until 31.3.2015), 

¶ Once a month during the second year of the trial operation of the MVE N. Tekov 

(from 1.4.2015 until 31.3.2016), 

¶ Once a week (for boreholes PS-1 to PS-4 and EM-34) in case of exceeding of the 

tritium activity levels over the agreed intervention levels  (35 Bq/dm
3
 for samples 

from the borehole EM-34, PS-1 to PS-4; 15 Bq/dm
3
 for samples from any well in 

NovĨ Tekov). 

Performed analyses: 
3
H (Note: in case of exceeding of the investigative activity level 

of 
3
H, analyses of 

90
Sr and gamma spectrometry are performed). 

Number of performed analyses per year ï 
3
H: minimum 172 ï (42 (7x6) +54 (9x6) + 

76 (4 x 19)). 

 

Locations of sampling (boreholes of radiation control - NPP Mochovce): RK 1 to 

RK 4, RK 7 to RK 13, RK 30, RK 31, RK 32, RK 40, HMB1, HMB2 (water is regularly 

present only in boreholes RK 11, RK 13, RK 30, RK 31, RK 32 and RK 40 ï other boreholes 

are checked for the presence of water and in case water is found samples are also collected). 

Frequency of sampling: once in six months. 

Performed analyses: gamma spectrometry and 
3
H. 

Number of performed analyses per yearï gamma spectrometry: 8 - (2 x 4) (RK 11, 

RK 13, RK 30 and RK 40). 

Number of performed analyses per yearï 
3
H: 34 - (2 x 17). 
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Locations of sampling: Shaft 0TKS01, Shaft 0TKS02. 

Frequency of sampling: quartal. 

Performed analyses: 
3
H. 

Number of performed analyses per yearï 
3
H: 8 - (4 x 2). 

Location of groundwater sampling are shown in Fig. 8. 

Figure 8: Locations of groundwater sampling (source SE, a.s.) 

 

 

2.3.9 Rainfalls 

Locations of sampling: SDS ĻervenĨ Hr§dok (Fig. 9). 

Frequency of sampling : quartal. 

Performed analyses: 
3
H. 

Number of performed analyses per yearï 
3
H: 4 - (4 x 1). 
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Figure 9: Locations of rainfall sampling (source SE, a.s.) 

 

 

2.3.10 Power measurements of the areal dose equivalent by IK 

Locations of IN SITU measurements: ĻervenĨ Hr§dok, Nevidzany, EMO ï Z157, 

NovĨ Tekov, StarĨ Tekov (Fig. 10). 

Frequency of measurements: annual. 

Number of performed analyses per yearï PPDE: 5 - (1 x 5). 

Figure 10: Locations of PPDE measurements by IK (source SE, a.s.) 

 

 



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

river Hron 

 

Page 47 z 91 

2.3.11 Power measurements of the areal dose equivalent - TDS 

Location of measurement: TDS stations (Fig. 11) 

Frequency of measurement: Monthly (average of daily measurements) 

Number of performed analyses per yearï PPDE: 468 - (12 x 39) 

Figure 11: Locations of  TDS deployment (source SE, a.s.) 

 

 

2.3.12 Power measurements of the areal dose equivalent by ï TLD 

Measuring sites: SDS LRKO Levice, SDS Levice, SDS Kaln§ n/Hronom, SDS NovĨ 

Tekov, SDS M. Kozm§lovce, SDS VeŎkĨ ńur, SDS Ļif§re, SDS Vr§ble, SDS Tajn§, SDS 

NO. Hr§dok, SDS NemļiŔany, SDS Zlat® Moravce, SDS Koz§rovce, SDS Rybn²k, EMO 

SDS, EMO cooling towers, EMO metrology, EMO decarbo, EMO maintenance, EMO ZS, 

EMO gate-house, EMO FS KRaO 1, EMO FS KRaO 2, EMO FS KRaO 3, BardoŔovo, Beġa, 

Ļaradice, Ļierne KŎaļany, Doln§ Seļ, Doln® Obdokovce, Golianovo, Horn§ Seļ, HornĨ Pial, 
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Hr. BeŔadik, Hronsk® KŎaļany, Jur n/ Hronom, KmeŠovo, Krġkany, Lok, Machulince, Mal® 

Vozokany, MaŔa, Melek, MĨtne Ludany, Neverice, Nevidzany, Nov§ Dedina, Obyce, 

Ondrejovce, Orovnica, Podh§jska, Slaģany, Slepļany, StarĨ Tekov, Tehla, Tekovsk§ 

Breznica, Tekovsk® Luģany, Tekovsk® Nemce, Telince, Tes§rske MlyŔany, Tlmaļe ï Lipn²k, 

TopoŎļianky, V. ChraġŠany ï Beladice, V. Kozm§lovce, Velļice, VeŎk® Chyndice, VeŎk® 

Vozokany, VeŎkĨ Cet²n, VeŎkĨ Lap§ġ, Vinodol, Volkovce, Vyġn® n. Hronom, Ģemliare, 

Ģitavce (Fig. 12). 

Frequency of measurements: quartal. 

Number of analyses performed per year ï PPDE (TLD): 296 - (4 x 74). 

Figure 12: Locations of deployment of TLD (source SE, a.s.) 
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2.3.13 Activity of water plants 

Locations of sampling: Hron - (water gate, Tlmaļe Hron), Hron ï below the outlet. 

Frequency of sampling: annually from the first location and once in six months from 

the second location. 

Number of performed analyses per yearï gamma spectrometry: 2 - (1 x 2). 

Number of performed analyses per yearï 
14

C: 1 - (1 x 1), location Hron ï below the 

outlet. 

 

2.3.14 Mass activity in fish flesh 

Locations of sampling: Hron ï under the outlet. 

Frequency of sampling: annually. 

Number of performed analyses ï gamma spectrometry: 2 - (1 x 2). 

 

2.3.15 Summary overview 

The summary overview of all analyses performed during the monitoring of the 

operation of Units 1. and 2. and the completion of Units 3. and 4. of the NPP Mochovce is 

presented in the following tables 11 to 17. 

Table 11: Overview of power measurings of the areal dose equivalent 
Type of sample Total number of PPDE measurements per year: 769 

Number of 

locations 

Number of measurings 

per year 

Total per year 

PPDE - IK 5 1 5 

PPDE - TDS 39 12 468 

PPDE - TLD 74 4 296 

 

Table 12: Overview of the gamma spectrometry measurements 
Type of sample Total number of gamma spectrometry measurements 

per year: 216 

Number of 

locations 

Number of measurings 

per year 

Total 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 - boreholes RK 

(EMO) 

4 2 8 

Surface water 4 4 16 
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Type of sample Total number of gamma spectrometry measurements 

per year: 216 

Number of 

locations 

Number of measurings 

per year 

Total 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 

 

Table 13: Overview of measurements of total alpha and total beta activity 
Type of sample Total alpha activity Total beta activity 

Total number of measurements per year: 8 Total number of measurements per year: 8 

Number of 

locations 

Number of 

measurements per 

year 

Total per 

year 

Number 

of 

locations 

Number of 

measurements 

per year 

Total per 

year 

Surface water 2 4 8 2 4 8 

 

Table 14: Overview of 
3
H measurements 

Type of sample Total number of 
3
H measurements per year: 424 

Number of 

locations 

Number of 

measurements per year 

Total per year 

Drinking water 3 4 12 

3 7 (do 31.3.15) 21 

3 9 (od 01.4.15) 27 

Groundwater (waste piping) 17 2 34 

Groundwater (MVE N. Tekov) 19 4 76 

6 7 (do 31.3.15) 42 

6 9 (od 01.4.15) 54 

Groundwater - boreholes RK (EMO) 17 2 34 

Groundwater (Shaft 0TKS01 and 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 

 

Table 15: Overview of 
90

Sr measurements 
Type of sample Total number of 

90
Sr measurements per year: 38 

Number of 

locations 

Number of 

measurements per 

year 

Total per 

year 

Aerosols 2 4 8 

Segments of the food 

chain 

6 1 6 

Milk  1 4 4 

Surface water 4 4 16 
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Soils 1 1 1 

Sediments 3 1 3 

 

Table 16: Overview of alpha spectrometric measurements 
Type of sample Total number of alpha spectrometric measurements per 

year: 5 

Number of 

locations 

Number of 

measurements per year 

Total per year 

Surface water 2 1 2 

Soils 2 1 2 

Sediments 1 1 1 

 

Table 17: Overview of  
14

C measurements 
Type of sample Total number of 

14
C measurements per year: 10 

Number of 

locations 

Number of 

measurements per year 

Total per year 

Segments of the food 

chain 

6 1 6 

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 changes of power consumption of the areal 

dose equivalent or of 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 processes ï the collection, processing and 

measurement of samples, repeating of chosen measurements, collection of new samples, 

increase of sampling frequency or extension of monitoring plan.  

All these measures are intended to identify the reasons for the exceeding of the 

investigation level and  decide whether the elevation was affected by the operation of NPP. 

Pursuant to the Decree No. 545 of the Ministry of Health from August 16, 2007 

laying down the requirements for radiation protection during activities leading to radiation 

and activities important to radiation protection, the investigation levels of the monitored 
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quantities 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 in surface water in the locality of 

Kaln§ nad Hronom and NovĨ Tekov ï dead arm, and for the activity of tritium in waters from 

private wells in NovĨ Tekov are set at three tenths of the limits set out in the Government 

Ordinance No. 269/2010 which lays down the requirements to achieve good water status. 

Investigation levels are reviewed every 3 years. After each significant modification 

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

 

2.5 Analysis of tritium around the  MVE Tekov in 2014 

In 2013 the construction of the MVE Tekov on the river Hron on km 70,665 ended 

and the MVE was filled with water several times over the testing period. As a result of this, 

there was an increase in groundwater levels in the boreholes around NovĨ Tekov and StarĨ 

Tekov. It also increased the level of surface water and the level of water around N. Tekov. In 

samples collected from the wells and surface water elevated levels of tritium activity were 

measured.    

The District Authority in Nitra approved in its Decision No. OU-NR-OSZP2-

2014/004631 from 14.3.2014 the operational regulation of the water structure ĂMVE Tekovñ 

on km 70,665 of the river Hron valid until 31.3.2016. From this day on the MVE has been in 

continuous operation throughout the year 2014 except for the period of 8. until  23.9.2014, 

when the water reservoir drained to flush sediments in the river Hron. Slovensk® elektr§rne, a. 

s., NPP Mochovce has in this regard taken measures to collect extra samples from the river 

Hron around N. Tekov in a two week period to analyze the volume activity of tritium. The 

water sampling locations were: 

¶ Surface water: lake (dead arm of the river Hron), N. Tekov ï pit at the field, drainage 

sewer No. 1, No. 2, No. 3, StarĨ Tekov ï pond, 

¶ Drinking water: wells in the houses in N. Tekov ï No. d. 116, 132, 96, 

¶ Ground water: boreholes EM-31, EM-34 and boreholes of the operator of MVE Tekov 

PS-1, PS-2, PS-3, PS-4. 

Besides the above mentioned measured volume activities of tritium, also the volume 

activities of tritium in the river Hron, which were calculated from the balance sheet of the 
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discharged control tanks from the system ĠOV 3, the flows through the river Hron in time of 

the discharge of  control tanks and the average values of monthly precipitation in Western and 

Central Slovakia were added into the analysis. The 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 not released for 1 month. 

Another period of discharge of the MVE Tekov was from 8.- 23.9.2014. 

The results of the analysis showed that throughout the whole period the tritium 

volume activity in the river Hron was approximately on the same level of 24,5 Bq/l, with the 

range of the measured values 3,5 to 72,5 Bq/l. However the tritium volume activity in the well 

and surface waters were in the first period  2 to 3-times higher than in the second period, e.g. 

wells: 22,2 to 25,1 Bq/l vs. 8,3 to 8,8 Bq/l and surface waters: 10,8 to 16,6 Bq/l vs. 4,1 to 6,2 

Bq/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 was  1,5-times higher. This could 

cause the dilution of the surface 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 water under the Government Regulation  No. 269/2010 Col., i.e. 100 Bq.l
-1

. When 

calculating the radiological impact of the drinking of such water throughout the year 2014, 

a person, child of 0-1 year would receive a 50(70) year individual effective dose at  0,47 

ɛSv.year
-1

. The health damage of such an individual does not exceed the level of  1/100 of the 

limit exposure of the population in accordance with  Ä 15 of the Government Regulation No. 

345/2006, i.e. the effective dose of the critical individual from ingestion is lower than  10 

ɛSv.year
-1

. 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 around NovĨ Tekov it is not necessary to take any regulatory protective measures.  

 

2.6 Evaluation of the performance increase of units SE EMO12 in Mochovce on 

radiation situation around the NPP Mochovce  

Based on the decision of the Nuclear Regulatory Authority of the Slovak Republic 

No. 195/2008, concentrating on the increase of the thermal power of the reactor of each unit 

to 1471 MWt and maximum value of the power of each turbine generator to 235 MWel, point 
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6., a regular monitoring and evaluation of the impact on discharges of radioactive substances 

released around the NPP Mochovce under the applicable and approved regulation ĂEMO/NA-

172.00-05 Monitoring plan of the radiation control of the surrounding of NPP Mochovceñ 

was carried out in the years 2009 to 2014. The results of the monitoring and evaluation of the 

radiation situation around the NPP were processed into regular yearly reports ĂReport on the 

radiation control around the NPP in the year ...ñ, which were submitted to the relevant 

supervisory authorities as well as to the mayors of the surrounding municipalities.   

Furthermore the NRA in the decision in the part ĂJustificationñ set for the operator 

Slovensk® elektr§rne, a. s., NPP Mochovce, among other things, also the following 

recommendations: 

Recommendation 3.21.: 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 

SE EMO12. 

Recommendation 3.22.: Ensure permanent and detailed monitoring of the impact 

on the environment of the operating power plant throughout the operation and after its 

completion.   

Recommendation 3.23.: Ensure monitoring of the values within the range specified 

by the competent supervisory authority in the permit for operation of  SE 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 evaluate 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 process a monitoring proposal 

for the next period. 

The following section of this chapter is 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 with the decision of the NRA  SR No. 195/2008. As part of 

this assessment the obtained results of monitoring from the period before the power increase 

(2004 to 2008) are compared with the results after the power increase of the units (2009 to 

2013). This assessment relates to radioactive discharges from  EMO, monitoring of the 

surrounding and the radiological assessment of the impacts of radioactive discharges on the 



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

river Hron 

 

Page 55 z 91 

population.  Data for these evaluations are drawn from the published (and by the state sent) 

annual reports on the radiation situation around EMO ĂReport on the radiation control 

around the NPP for the year... (2004 to 2013)ñ as well as the ĂReport on the state of 

radiation protection for the year... (2004 to 2014)ñ, chapter 3.2 ĂRadioactive discharges 

from the NPP Mochovce and their radiological impact on the surrounding in the year ... 

(2004 to 2014)ñ. 

 

Discharges of radioactive substances in the years 2004 to 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 prove an increase 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 2004 to 2014 

The purpose of the assessment of the impact of the increase of power of the units of 

SE EMO12 on the measured values in the samples of the environment or on the input power 

of the areal dose equivalent around EMO were the input data divided into 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 is a significant difference between the averages of the 

groups. 

In the soils there is no statistically significant difference between the averages of 

mass activity  Cs-137 from the locations SDS Mal® Kozm§lovce and Kaln§ n/Hronom before 

the increase and after the increase of the power of EMO units.  The increase of power of the 

units SE EMO12 did not lead to the increase of measured values of Sr-90 activity in soils at 

either sites. 

In the surface waters, there was no statistically significant difference between the 

average specific activity of   
3
H from the locations of Kaln§ n/Hronom and Tlmaļe (Hron) 

before and after the increase of power of EMO units. Similarly in drinking water no 

statistically significant difference between the averages of volume activity of 
3
H from the 

locations NovĨ Tekov, No.d. 96 and StarĨ Tekov and no statistically significant difference 
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between the volume activity 
90

Sr from the locations NovĨ Tekov, No.d. 96, StarĨ Tekov and 

Kaln§ n/Hronom was found. 

In groundwater no statistically significant difference between the volume activity of 

3
H from the boreholes HG-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 Cs-137 in sediments from the locations Tlmaļe, NovĨ Tekov and Kaln§ n/Hronom 

before and after the increase of power of the EMO units. Similarly in sediments no 

statistically significant difference between the averages of mass activity of 
90

Sr from the 

location Tlmaļe, NovĨ Tekov and Kaln§ n/Hronom before and after the power 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 of the 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 discharges 2004 to 2014 

The calculated radiological impact of the radioactive discharges from the NPP 

Mochovce is shown in Tab. 18. The table shows calculated values of  50(70)-year old 

individual effective doses to the representative person from the critical population group - 

zone No. 64 with the village NovĨ Tekov for the age group of children of 0-1 years and 

adults. Furthermore, there are results of 50(70)-year old collective effective doses for the zone 

64 and the age group adults. In the last column the CED for all zones or regions within the 

radius of  60 km from 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 radioactive discharges 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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Table 18: Radiologic impact of the radioactive discharges from the NPP Mochovce on the 

environment 

Year 

50(70)-year old individual effective 

dose Zone 64 (nSv) 

50(70)-year old collective effective 

dose  

Zone 64 

(manmSv) 

All zones 

(manmSv) 

Children 0-1 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 573,8 313,4 240,4 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 operated units 1 and 2 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 zero (in spite of the high sensitivity of the used 

equipment) and it can be assumed that the contribution of SE MO34 will follow this trend.   

The radiological impact of the operation of the plant on the environment and the exposure of 

the population must be under the defined limits. Tritium and 
90

Sr  values measured in the 

surface waters (of the river Hron) must comply with the project values of the NPP Mochovce 

and the legal requirements (Government Ordinance No 296/2005, laying down the indicators 

of permissible levels of tritium contamination of surface water).  

The subject of 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 were included 

in the step of determining the severity in the review process. The studies on the regular 

evaluation of the effectiveness of operational monitoring were designed for: 
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¶ Pre-operational phase, 

¶ Operational phase. 

The pre-operational monitoring confirms or adds 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 monitoring to be carried out after 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 with the 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 environmental 

information which together with the basic information from before the commissioning can be 

used to determine the actual impact and provide a basis for determining the validity of the 

predictions of the EIA, the effectiveness of the measures and determining whether additional 

or new measures for the reduction of consequences.  

2.9 Monitoring of non-radiological indicators 

District Office in Nitra, Department of environmental protection, department of the 

state water management and of selected components of the environment of the region as the 

component authority of the state administration issued in its decision number OU-NR-

OSZP2-2015/043433 from 29.12.2015 a permit to wastewater discharges from the NPP 

Mochovce site into the surface flow of the river Hron.  In the conditions of the permit in 

section 2 the place of discharge of waste water by a pipeline of 5800m into the surface water 

of the river Hron on the river km 73,450 was defined. In section 5 the requirements for 

registration of the flow measurement and of the amount of discharged water was determined. 

At the same time the allowed concentration limits for non-radiological indicators shown in 

Table 19 were established. 

Table 19: Permissible concentration limits for non-radiological indicators 

Indicator 

Permitted limit 

concentration (mg.l
-1
) 

except for pH and T 

CHSKCr 40 

N-NH4 3,0
*
 

Cl
-
 100 
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BSK5 12 

NEL 0,5 

RL105 1500 

RL550 1000 

Pcelk. 1 

T [
0
C] 30 

NL 40 

SO4
2-
 690 

pH 6,0-9,0 

Hydrazine 0,5 

AOX 0,2 

N-NO3
-
 16

**  

Explanation: 

*at the time of the waste water discharge from the neutralization tanks  3,0 mg.l
-1
 ï the 

discharge is detected before and during the sampling 

** with the possibility of exceeding 5 x a year into the level 22 mg.l
-1
. 

 

The analyses of particular indicators are according to valid decision performed  48 x 

a year except for BSK5, hydrazine ï 12 x a year and AOX, NEL, active chlorine ï 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 MOCHOVCE  

 

During the commissioning of the units 3 and 4 of the NPP Mochovce monitoring of 

these parameters and events is expected  (Report on the safety of units 3 and 4 of the NPP 

Mochovce. Slovensk® elektr§rne, a.s.): 

¶ Radiation characteristics and content of the radionuclides in the individual 

components of the environment.   

¶ Radiological load of the surrounding ï long.-term observation of the development of 

radiation situation during normal operation or monitoring of the radiation situation 

during an accident of the NPP.   

¶ Meteorological situation ï current situation, long-term observation, predictions. 

¶ Hydrological situation ï current situation, long-term observation. 

¶ Seismicity, geology and hydrology of groundwater ï long-term observation. 

¶ Demography and other parameters ï current situation, long-term statistical data, 

demographic data, average of the consumption of food, etc. 

 

Monitoring of radiation at SE MO34 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 state ï tightness 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 contamination of space, personnel and material when leaving the 

controlled area in NPP, control of the activity of gaseous and liquid discharges from the NPP 

into the environment and the activity of individual components of the environment around the 

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

 The system of radiation control is 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 as a whole is separate and independent from other NPP 

systems. 
































































