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[Name and address of Ministry of Energy in Belarusian]


08.10.2010 No. 15/4783-u



To no._________ of ______


MINISTRY OF ENERGY

OF THE REPUBLIC OF BELARUS

(Minenergo of the Republic of Belarus)

ul. K. Marksa, 14, 220030, Minsk

Tel: (017) 218-21-02

Fax: (017) 218-24-68

Ecohome Public Association

Copy to:

Ministry of Natural Resources and Environmental Protection

of the Republic of Belarus


The Ministry of Energy has examined communication No. 22 of 22 September 2010 from the Ecohome Public Association and hereby provides the following information. 


In letter No. 15/3288 of 6 October 2009 the Ministry of Energy informed the Ecohome Public Association and the Belarusian Green Party of its decision regarding their response to the Environmental Impact Assessment (EIA) Report for the Belarusian NPP and the presentation of responses to the Criticism of the Statement on the potential environmental impact of a Belarusian NPP.


Responses to the Criticism were given during the public discussion of the Preliminary EIA for the Belarusian NPP held in Ostrovets on 9 October 2009.


These responses were included in the Record of Public Discussions of the EIA for the Belarusian NPP and were passed to the developer, the Directorate for NPP Construction, as part of the material for the Belarusian NPP EIA.


This material was included in the final version of the EIA for the Belarusian NPP of 6 June 2010 in part 11 “Responses to questions and comments from affected states, public associations, meetings of workforces and citizens who took part in the Belarusian NPP EIA discussion process”.


The responses were also posted on the websites of the Ministry of Energy, the Ministry of Natural Resources and Environmental Protection, and the Directorate for NPP Construction.


Subsequent to your communication we are also sending you the Responses to the Criticism (please see the attached). 

We would inform you that the conclusion of state environmental review conducted by the Ministry of Natural Resources and Environmental Protection of the investment feasibility study for the construction of a nuclear power plant in the Republic of Belarus, No. 28 of 13 July 2010, states that the next stage of the design process (the architectural design) must:

1. provide additional environmental protection measures to reduce the thermal and chemical impact of industrial waste water from the Belarusian NPP on the ichthyofauna of the River Viliia;

2. calculate the moist and condensate vapour plumes from the cooling towers, and if it is established that there could be a possible negative impact, including on historic and cultural monuments, provide appropriate measures.


Regarding your opinion concerning state environmental review of the investment feasibility study for the construction of a nuclear power plant in the Republic of Belarus we would inform you that disputes relating to the conduct of state environmental review are resolved by judicial process in accordance with the legislation of the Republic of Belarus.


On issues relating to the peaceful use of nuclear energy in accordance with the Law of the Republic of Belarus of 30 July 2008 “On the Use of Nuclear Energy” we are pleased to offer our constructive co-operation to all interested parties. 


Attachment: 1 copy consisting of 27 sheets.

Deputy Minister 
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M. I. Mikhadiuk

Pigulevsky

2182198

RESPONSES

to the Criticism of the EIA for the Belarusian NPP 

1. RELEASES IN THE EVENT OF AN ACCIDENT HAVE BEEN UNDERSTATED


RELEASES IN THE EVENT OF A BEYOND DESIGN BASIS ACCIDENT


Releases of radioactive substances in the event of so-called “beyond design basis accidents” have been understated by a factor of at least 10 compared with global practice for assessing the environmental impact of an NPP, and by a factor of more than 320 compared with releases from an accident which has already occurred on a similar reactor.

A beyond design basis accident is an accident which is caused by initiating events not considered for design basis accidents, or which is accompanied by more than one safety system failure additional to a design basis accident, or by erroneous actions by personnel.


Accident events involving significant degradation of the core are called severe accidents (SA). According to IAEA requirements and the Russian OPB 88/97 regulations for enhanced safety designs (NPP-2006) acceptance criteria based on a probabilistic safety analysis are as follows:


- the total probability of a severe beyond design basis accident does not exceed 10-5 per reactor per year;


- the maximum accidental release has been determined for a residual risk of 10-7 per reactor per year.

In the event of a severe accident a large part of the fuel in the reactor is damaged. If the integrity of the reactor vessel is breached fission products may enter the containment space. The subsequent escape of fission products into the environment is prevented by:


- a double containment;


- a core catcher.


The maximum release as a result of a severe accident should not cause any acute impact on the health of the population living around the NPP and no long-term restrictions should be imposed on the use of broad areas of land or water. An example of this is the accident at the Three Mile Island NPP with a first generation during which the reactor vessel, which takes the pressure, and the containment prevented releases by remaining undamaged, in spite of severe damage to the core (50% of the core). There was little impact on the environment. 


The authors of the Criticism should be aware that modern NPP designs with generation 3+ reactor units, including the NPP-2006 design (based on the NPP-92 and NPP-91/99 designs) comply with European Utility Requirements (EUR) for NPPs with light-water reactors. Volume 2 “Generic Nuclear Island Requirements”, Chapter 1 “Safety Requirements”, Appendix C “Verification Process for EUR Environmental Impact Target Indicators”
 prescribes criteria for limited impact for beyond design basis events with a residual risk of 10-7 per reactor per year.

(1) no emergency protective action (evacuation) needed beyond an 800 m limit;

(2) no delayed action needed beyond a 3 km limit;

(3) no long term action needed beyond an 800 m limit;

(4) limited economic impact.


The following scenarios (Table 1) were considered when modelling the consequences of an accidental release in the event of a beyond design basis accident:

	Scenarios considered
	Radionuclide release, Bq

	
	Iodine-131
	Caesium -137

	Cold season
	4.0 Е+14 (mol.)
	3.5Е+14

	Hot season: scenario I 

scenario II
	1.0
Е+14 1.0Е+13
3.1
Е+15 3.5Е+14



These accidental release values were used to calculate the density of land contamination and to assess the impact on agriculture and surface and ground water. As the table shows, the activity values used for caesium-137 were 3.5 times greater than the value of 1.0 E+14 Bq mentioned by the authors of the Criticism.

The most probable releases of radionuclides by generation 3+ VVER reactors were used to calculate the exposure dose to the public: total 1.5 E+16 Bq, iodine-131 = 4.1 E+14 and caesium-137 = 1.7E+13. If a probable escape of fission products from the containment of 0.2% is taken into account we obtain the following values:


- iodine-131: 4.1 E+14 : 0.0025 = 1.6 E+17 Bq (Chernobyl accident iodine-131 = 2.7 E+17 Bq);


- caesium-137: 1.7 E+13 : 0.0025 = 6.8 E+15 Bq (Chernobyl accident caesium-137 = 3.7E+16 Bq).


Therefore taking into account the integrity of physical barriers the values of radionuclide releases used for the calculation are in keeping with the accidental emission from the Chernobyl NPP. 

RELEASES IN THE EVENT OF A MAXIMUM DESIGN BASIS ACCIDENT

Releases in the event of a maximum design basis accident have been understated by a factor of at least four thousand.


As with the previous response we will begin with a definition:


A Design Basis Accident (DBA) is defined as accidents against which a facility is designed according to established design criteria and for which damage to fuel and release of radioactive material are kept within established limits. In the event of a DBA the NPP’s safety systems and containment will restrict the release of radioactive material into the environment to a level at which pollution of the surface of the land and foodstuffs will be below the limits set by technical regulations. The maximum radiation dose to the public in the event of a design basis accident must not exceed 10 mSv (5 mSv under RF standards). Examples of typical design basis accidents are loss of control of reactivity, accidents during fuel handling, loss of coolant accidents (LOCA) etc. This condition should also be met in the event of Maximum Design Basis Accidents (MDBA). On the International Nuclear Event Scale this is level 4 – an accident without significant off-site risk. The EIA for the Lithuanian NPP to which the authors of the Criticism refer contains two tables showing radionuclide emissions into the environment.


Table 10.3-1 “Activity released into the atmosphere during a LOCA, as a function of time, in becquerels, INES level 5”, page 524. The total release of radionuclides is equal to 8.36 E+16 Bq. (US-APWR DCD, 2007).


Table 10.3-2 “Releases into the environment in the event of a severe accident (Bq), INES level 6”, page 526. The total release of radionuclides is equal to 6.43E+15 Bq.


The authors of the Criticism make a comparison between the MDBA in the EIA for the Belarusian NPP and the Three Mile Island accident. We will illustrate the inaccuracy of this comparison by means of the following example.


Table 2 shows the data from Table 10.3-1 of the EIA for the Lithuanian NPP. The table demonstrates that the total release amounts to 8.36 E+16 Bq, with the total activity of iodine-131 in the release being 3.49E+14 Bq and that of caesium-137 3.06E+12 Bq, which amounts to 0.4% of the total release. Therefore, as a result of the inaccurate comparison, the ratio between the total activity of iodine-131 and caesium-137 in the event of an MDBA in the EIA for the Belarusian NPP (level 4) and the EIA for the Lithuanian NPP (level 5) is 750 and not more than 4 thousand times as stated by the authors of the Criticism.


Table 2

	Isotope
	0-8 hours
	8-24 hours
	24-96 hours
	96-720 hours
	TOTAL

	Krypton-85
	3.44Е+16
	1.71Е+16
	1.13Е+16
	2.04Е+16
	8.32Е+16

	Iodine-131
	5.25Е+13
	2.08Е+13
	6.85Е+13
	2.07Е+14
	3.49Е+14

	Caesium-134
	5.ЗЗЕ+12
	5.99Е+10
	0.00Е+00
	0.00Е+00
	5.40Е+12

	Caesium-137
	З.ОЗЕ+12
	3.41Е+10
	3.70Е+07
	0.00Е+00
	3.06Е+12

	Tellurium-132
	5.22Е+12
	6.ЗЗЕ+10
	3.70Е+06
	0.00Е+00
	5.29Е+12

	Strontium-90
	1.45Е+11
	1.89Е+09
	0.00Е+00
	0.00Е+00
	1.47Е+11

	Cobalt-60
	5.88Е+08
	7.40Е+06
	3.74Е+04
	0.00Е+00
	5.96Е+08

	Ruthenium-106
	9.88Е+10
	1.28Е+09
	0.00Е+00
	0.00Е+00
	9.99Е+10

	Americium-241
	2.78Е+06
	3.61 Е+04
	0.00Е+00
	0.00Е+00
	2.81Е+06

	Plutonium-239
	1.48Е+07
	1.92Е+05
	0.00Е+00
	0.00Е+00
	1.50Е+07



As stated above these values cannot be compared since they relate to different types of accidents.

THE SIZE OF THE POTENTIAL IMPACT AREA AND EXPOSURE DOSES HAVE BEEN SUBSTANTIALLY UNDERSTATED. MEASURES TO PROTECT THE PUBLIC HAVE NOT BEEN SPECIFIED. 


Underestimation of the scope of accidents leads to the claim that there is no need to plan emergency evacuation, resettlement, iodine prophylaxis and other measures to protect the public. By understating possible releases of radionuclides in the event of a maximum design basis accident (MDBA) by a factor of 4 thousand and understating by a factor of 10-320 possible releases in the event of a severe beyond design basis accident (BDBA) the authors of the EIA have been able to significantly understate the impact of such an accident on the environment and human health.


In their calculations of the consequences of an MDBA and a BDBA at the nuclear power plant the authors were guided not only by international documents and standards but also by worldwide experience of operating NPPs in many countries. The releases for the types of accident under consideration were not deliberately understated, but were selected as the most probable for the type of generation 3+ reactor selected.


 The IAEA document TECDOC-1432. Development of an extended framework for emergency response criteria sets out the criteria for protective and other actions during a nuclear accident (page 12):
1) if the projected absorbed dose to the thyroid exceeds 50 mGy iodine prophylaxis must be implemented;
2) if the projected total effective dose exceeds 100 mSv actions must be taken to provide shelter, evacuation, and restriction of consumption of contaminated foodstuffs, milk and water. 


The calculated projected exposure doses do not exceed the criteria indicated in the event of an MDBA, therefore it can be justifiably concluded that there is no need to implement protective actions.


The authors of the Criticism maintain that the values for the possible exposure doses which the public would receive in the event of a beyond design basis accident have been significantly reduced. This is not the case, since the exposure doses were calculated on the basis of the most probable radioactive release for the chosen type of reactor and also using international calculation models. Moreover, the following accident progression conditions were selected when carrying out the assessment: 

1) The release was selected as being near-ground. This possibility leads to greater exposure doses than high-altitude release.

2) The filters fail to work and the spray is disconnected. As a result there is no reduction in the total release of the concentration of iodine and/or other volatile fission products.

3) The worst case weather conditions were selected, these being the most unfavourable in terms of the spread of the radioactive release.

4) The period chosen was spring and summer, which makes the accident progression scenario worse since at this time of year people eat leafy vegetables and greens and cattle go out to pasture, which leads to additional internal exposure due to the consumption of contaminated milk and vegetables.


All the parameters listed above lead to higher exposure doses to the public.


The authors of the Criticism have stated that because of the unjustified underestimation of the consequences of possible accidents the EIA material does not even mention the need for iodine prophylaxis. This is incorrect since the EIA not only indicates that iodine prophylaxis is a necessary protective action but also indicates the distance from the NPP at which it must be implemented (up to 25 km), as well as proposing other protective measures in the event of a BDBA:
· restrictions on the consumption of milk and other foodstuffs which may have been contaminated by radionuclides;

· emergency monitoring of the environment, human foodstuffs and animal feed at a distance of at least 30 km from the power plant;

· monitoring of foodstuffs across the whole of the Republic of Belarus.


The EIA also sets out emergency planning zones for the implementation of public safety measures. The international standard document Method for the Development of Emergency Response Preparedness for Nuclear or Radiological Accidents developed and published by the IAEA as early as 1977 identifies the following dimensions proposed by the international agency (p. 168) for emergency response zones and their radiuses for reactors with a thermal capacity in excess of 1000 MW:

1. The radius of the precautionary action zone is 3-5 km;

2. The radius of the urgent protective action planning zone is 25 km;

3. The radius of the planning zone for food restrictions is 300 km. 


THE ASSESSMENT OF THE IMPACT OF A BEYOND DESIGN BASIS ACCIDENT ON LITHUANIA HAS BEEN UNDERSTATED. THERE IS NO ASSESSMENT OF THE IMPACT OF A BEYOND DESIGN BASIS ACCIDENT ON BELARUS.


Because releases of radionuclides in the event of a beyond design basis accident have been underestimated by tens, or even hundreds of times, the consequences of such an accident for Lithuania have been significantly understated. It is not clear why there is no assessment of the consequences of a beyond design basis accident for Belarus.


We have already dealt with the issue of the underestimation of releases of radionuclides in our previous responses and we will therefore focus on the question of the assessment of their consequences. Table 10.4-4 on page 545 of the EIA for the Lithuanian NPP sets out protective actions, which we show in Table 3.


Table 3

	Actions
	LOCA, INES level 5

INES level 5
	Severe accident, INES level 6

	
	Iodine-131
	Caesium-137
	Iodine-131
	Caesium-137

	Restrictions on foodstuffs
	10-15 km
	5 km
	100-200 km
	20-50 km

	Water and milk
	30-35 km
	—
	200-600 km
	



Table 28 on page 103 of the EIA for the Belarusian NPP shows the contamination of Lithuanian territory in the event of a theoretical release of iodine-131 equal to 1.0 E+14 and of caesium-137 equal to 1.0E+13 Bq. It must be borne in mind that the distance to the border with the Republic of Lithuania is 23 km, hence the density of the contamination.


As we mentioned above, it is not legitimate to compare the accident conditions under consideration here with the emissions during the Chernobyl accident.


A forecast of the transboundary impact of the Belarusian NPP on the Republic of Lithuania from the transport of radioactive and chemical contamination in surface and ground water is contained in the corresponding sections of the Statement:


5.2. Forecast of the potential transboundary impact of the Belarusian NPP on surface water.


5.3. Forecast of the possible transboundary contamination by ground water.


5.4. Exposure doses to the public in the event of a beyond design basis accident.


The measures described in section 5.4.1 “Protecting the public during emergencies” are similar to the measures specified in Table 10.4-4 mentioned above.


 The working documentation for the Belarusian NPP EIA, Book 4, Section 9 “Soils. Agriculture. Assessment of radiation impact on the agroecosystem” contains an assessment of the radiological impact on the agroecosystem when the power plant is in normal operating mode, and in the event of a maximum design basis and beyond design base accident, together with the main protective actions.


It should be pointed out that when addressing these issues the maximum possible use was made of the “sad” experience of the Chernobyl accident:

· Guidelines on agricultural production on radioactive contaminated land in the Republic of Belarus, 1997-2000. Republic of Belarus Ministry of Agriculture and Food and Cabinet of Ministers Committee on the Problems of the Consequences of the Catastrophe at the Chernobyl NPP. Minsk, 1997.

· Recommendations for agricultural production on radioactive contaminated land in the Republic of Belarus, 2003-2005. Republic of Belarus Ministry of Agriculture and Food and Cabinet of Ministers Committee on the Problems of the Consequences of the Catastrophe at the Chernobyl NPP. Minsk, 2003.

· Research into contamination by caesium and strontium radionuclides of subsurface water in locations where radioactive waste from decontamination is stored conducted on the network of hydrogeological observation boreholes. Safety assessment of storage sites located in the region of the Pripyat radionuclide fallout: Research Report / Academy of Sciences of Belarus, Institute of Radioecological Problems, 1997. 119p. Reference number N155.

· Shiryaeva, N.M. The State and Safety Assessment of the Low Level Waste Repositories in the Territory of Belarus / N.M. Shiryaeva [et al.] // Proceedings of the Waste Management Symposia, 27 February – 2 March 2000, Tucson, Arizona, USA. 2000. – 13p.

THE SELECTION OF THE RUSSIAN NPP-2006 DESIGN IS NOT SUBSTANTIATED.


The authors of the EIA do not provide any data on problems at NPPs with Russian-built reactors and uncritically accept advertising materials produced by the Russian nuclear industry. 


The main manufacturers of nuclear power plants and the reliability indicators for nuclear plants are shown in Tables 5 and 6 on page 29 of the Statement. The most interesting proposals for the construction of the Belarusian NPP were received from the Russian side. It is natural that the NPP-2006 with a generation 3+ reactor was selected for the Belarusian NPP, under the terms of an agreement between the governments of the Republic of Belarus and the Russian Federation 

The following information about the construction of EPR-1600 units for Olkiluoto-3 in Finland and Flamanville-3 in France may be provided in relation to claims made about the quality of materials and equipment:

· the Olkiluoto-3 unit has been delayed by three years with losses of 2.4 billion euro;

· the French regulator has identified problems with the quality system used by subcontractors manufacturing heavy equipment for Flamanville-3;

· constant documentation revisions are disrupting the delivery schedule for the Olkiluoto-3 unit, which has an EPR-1600 reactor. Many revisions are taking place during the construction process itself.

· the EPR-1600 is the first [generation 3+] unit in the world and it is being built after a 15 year break in nuclear construction. 


These examples show that during the construction process regulatory bodies pay particular attention to the quality of materials and equipment which ultimately determine the safety of an NPP.


As for the Taiwanese NPP, on 23 September 2009 talks were held in Lianyungang (China) between Atomstroyexport JSC (ASE CJSC) and the Jiangsu Nuclear Power Corporation (JNPC) in connection with the end of the warranty period for the second unit of the Taiwanese NPP. 


The two parties signed a joint “Protocol of talks on the final acceptance of TNPP unit 2”, according to which the two-year warranty period for the second unit of the Taiwanese NPP is deemed complete. The protocol was signed by the First Vice-President of Atomstroyexport JSC, Alexander Nechaev, for the Russian side and by the General Director of JNPC, Jiang Ghoyuan, for the Chinese side. 


A similar final acceptance protocol on completion of the warranty period for the plant’s first unit was signed in June of this year. 


The warranty operation period demonstrated that the plant is working reliably. Both units of the Taiwanese NPP are operating stably at the rated capacity of 1060 MW and their technical and economic indicators are high. Since the start-up of the first two units the station has generated more than 30 billion kW hours of electricity. The Taiwanese NPP, built to an improved Russian design, is the safest of China’s stations.


The general contract for the construction of the Taiwanese NPP was signed by Atomstroyexport JSC and the Jiangsu Nuclear Power Corporation in 1997. Atomstroyexport was responsible for designing the NPP, supplying equipment and materials, performing construction and installation work, commissioning the plant and training Chinese workers.


The first phase of the Taiwanese NPP includes two units operating VVER-1000 reactors. As the general contractor, Atomstroyexport brought together more than 150 Russian companies and scientific organisations to implement the project. Installation work within the buildings of the “nuclear island” was carried out by a subcontractor, the China Nuclear Industry 23rd Construction Company, and some of the equipment was also produced in China. 


On the issue of comments by Rostekhnadzor (the Russian Federal Service for Environmental, Technological and Nuclear Supervision), we have included below extracts from its annual report for 2005. In 2005 there were 40 disturbances in the operation of NPPs which had to be reported in accordance with the Regulations on Investigating and Reporting Disturbances in the Operation of Nuclear Power Plants. This was six fewer than in 2004. 


There were no breaches of NPP safe operating limits and conditions, and all the disturbances were classified as level zero on the INES scale. Table 4 provides a breakdown of disturbances in NPP operation by direct cause. 

Table 4

	Direct causes of operational disturbances
	2005
	2004 

	1. Mechanical failure
	20
	17

	2. Electro-technical malfunctions
	6
	12

	3. Chemical impacts or impacts related to reactor physics
	0
	0

	4. Hydraulic impacts
	4
	0

	5. Malfunctions in control and measuring systems
	4
	7

	6. Ambient conditions (internal impacts – abnormal conditions at the NPP)
	0
	1

	7. Environment (external impacts — abnormal conditions outside the NPP)
	1
	0

	8. Human error
	5
	9

	Total:
	40
	46



The greatest number of disturbances to NPP operation in 2005 was caused by mechanical failure of equipment, electrical malfunctions, and human error. Table 5 provides a breakdown of NPP operational disturbances by root cause.

Table 5

	Root cause
	2005 
	2004 

	1. Engineering fault
	4
	6

	2. Design fault
	10
	3

	3. Manufacturing fault
	3
	12

	4. Construction problems
	0
	0

	5. Installation problems
	4
	2

	6. Set-up problems
	1
	0

	7. Problems with maintenance work done by external organisations
	2
	1

	8. Problems with design, engineering or other documents
	5
	1

	9. Problems with the administration and operational management of the NPP
	8
	20

	10. Not established
	3
	1

	Total:
	40
	46



The root causes for the largest number of disturbances in the operation of NPPs in 2005 were design faults and problems with administration and operational management. This information shows that although there were disturbances in the operation of NPPs, as is also the case for other sectors of industry, during 2005 not a single disturbance was recorded at level 1 or above on the INES scale, which testifies to the nuclear and radiation safety requirements for nuclear facilities.

THERE IS NO ASSESSMENT OF THE IMPACT OF DECOMMISSIONING THE NPP


The EIA does not assess the impact of decommissioning, an inevitable stage in the life cycle of an NPP. This is an expensive and dangerous process which generates a large quantity of radioactive waste and during which accidents and substantial environmental impact are possible. 


The “General Regulations on Nuclear Power Plant Safety” (OPB88/97) state that the decommissioning of a power unit is the performance of a range of measures following the removal of nuclear fuel which prevent the unit from being used as a source of energy and which ensure the safety of personnel and the environment.


Section 3.8.C of Book 3 of the working documentation for the Belarusian NPP EIA “Description of the NPP. Description of the sources of environmental impact of the NPP” examines the following issues:

· the conceptual approach to decommissioning an NPP;

· the environmental safety of a power unit during decommissioning.


The conceptual approach to decommissioning an NPP is as follows: the decommissioning plan for a power unit is developed approximately five years before the end of the unit’s service life, taking into account the findings of a preliminary survey of the unit’s condition and experience of decommissioning power units with similar reactors. This plan should be the principal document used as a basis for all the basic stages of decommissioning.


The following research and design work must be performed before work starts on the decommissioning plan: 

· research to select the optimum decommissioning option, including a technical and economic examination of alternatives and a technical justification for the option selected;

· surveying and certification of equipment and premises;

· analysis of the radiation situation and the radionuclide composition of coolant and contaminated equipment;

· determination of the activity values of equipment through calculation and experiment;

· assessment of the total quantity and various categories of radioactive waste generated during decommissioning;

· development of technical regulations on decommissioning;

· development of radiation and environmental monitoring techniques for use during equipment decontamination and dismantling;

· development of a radiation protection and dosimetric monitoring system for the decommissioning process;

· radiological research, development of techniques and mathematical models for assessing the collective exposure dose for personnel during decommissioning, calculation of dose commitments for the main technical operations; 

· research and development of methods to create working areas and seal premises and compartments when dismantling heavily contaminated and activated structures; 

· development of methods for handling radioactive waste generated during decommissioning and of a comprehensive system for the processing, removal, storage and disposal of radioactive waste and for transferring weakly active waste to a category which can be used without restrictions;

· development of equipment for the decontamination, fragmentation, melting down and compaction of metallic and non-metallic radioactive waste; 

· development of organisational and engineering principles and the range of specialist equipment and tools required for dismantling highly active structures, systems and large-scale equipment (the reactor vessel, vessel internals, steam generator etc.) including remote equipment;

· development of an operation-by-operation process for dismantling reactor equipment and the reactor hall; 

· development of an action plan to protect personnel and the public in the event of an accident during decommissioning and a set of documents (procedures) on the actions to be performed by personnel carrying out decommissioning work in the event of an emergency.


The NPP power unit decommissioning plan should make the maximum possible use of standard systems, equipment, vehicles, and protective and health and safety barriers already in place at the NPP unit in question.


These include:

· electricity supply, heating, sewerage, water supply and radiation monitoring systems, safety barriers, input and exhaust ventilation with purification filters, transport equipment and lifting gear;

· standard transport and handling equipment for performing all operations involving nuclear fuel and radioactive assemblies from the reactor unit;

· decontamination tanks for radioactive equipment and systems for preparing decontaminant solutions;
· standard systems for the collection, concentration, solidification and disposal of liquid and solid radioactive waste and systems for the removal and disposal of aerosol filters from ventilation systems;
· two-way radio paging and telephone links;

· information about impacts on systems and equipment during the operation of the unit, data on which is held in the NPP archive.


In order to keep to a minimum the actual man-hours required to decommission the NPP unit when its prescribed operating life expires, the decommissioning plan should employ the following solutions, which are also designed to reduce the exposure dose to personnel:

· the shortest possible routes for moving consignments of radioactive waste and equipment;

· covered transport gantries for moving “contaminated” equipment and components using floor-level transport equipment; 

· protective containers and equipment to collect, sort, transport and process radioactive waste;

· radiation monitoring systems and equipment on the power plant site and within the NPP buffer zone;

· the layout of all buildings and structures should allow all main and auxiliary equipment, fittings and pipework that has been broken down into components during decommissioning to be placed in areas where lifting gear is in operation, to enable equipment (either a unit or its component parts) to be lifted or moved from its position to floor-level transport with the minimum number of handling operations; 

· maintenance and operational ventilation systems and recirculation units;

· two-way paging and telephone communication at the NPP;

· areas for setting up containers for the collection and removal of radioactive waste;

· an assembly for preparing decontamination solutions and an area for the decontamination of special vehicles and protective containers, as well as portable decontamination equipment and devices;

· information about impacts on systems and equipment during the operation of the power unit should be routinely recorded, documented and stored in the NPP archive;

· designated work areas.


The decommissioning plan should also examine the following decommissioning options:

a) dismantling of the unit (complete dismantling after the unit has been held in long-term storage for ~30 years);

b) entombment of the unit.


The reasons for holding the unit in long-term storage for 30 years are as follows: during operation the structural materials of the primary circuit – the reactor core, part of the reactor vessel – become activated as a result of interaction with neutrons. The main product of activation is cobalt-60, which has a half-life of 5.27 years. Storing the unit for 30 years (6 half-life periods) leads to a significant decay in this radionuclide (1.95% of activity remains) and a substantial reduction in the exposure doses incurred by personnel when carrying out dismantling work. Moreover, following long-term storage, waste is reclassified as low-level waste.

The environmental safety of a decommissioned power unit


An NPP power unit is mothballed by sealing the airlocks, doors and hatches of all unit areas through which radioactive substances can spread beyond the limits of the controlled area, and also by preventing unauthorised entry to these areas.


The following measures ensure that the unit remains environmentally safe while being decommissioned:

· shutting down the reactor, suppressing the nuclear chain reaction and moving from on-load operation to the removal of residual heat from the reactor core and  spent fuel assemblies stored in the reactor. Heat is removed from the reactor core and the spent fuel assemblies using the normal and emergency passive cooling system;

· unloading spent nuclear fuel from the reactor;

· transporting spent and stored nuclear fuel for processing.


Removing stored spent nuclear fuel from the power unit completely eliminates nuclear hazard, and radiation safety is ensured by strict compliance with the technical regulations in force at the time when the NPP unit is decommissioned and that use its standard ventilation and drainage systems.


The decommissioning of buildings and structures may consist of the following stages:

· dismantling equipment, decontaminating it where necessary, and sending it either for conditioning and storage or for further use within the economy;

· dismantling built structures and sending them either for conditioning and storage or for further use within the economy.


Ventilation and drainage systems should be dismantled in parallel with the decommissioning of the main process equipment.


Compliance with radiation safety standards during the unit’s long-term storage and complete dismantling is monitored, as during its operation, by the standard radiation monitoring system which collects and processes data on radiation monitoring parameters and sends this data to monitoring stations.


The radiation monitoring system is divided into four inter-related systems corresponding to the system’s overall function:

· radiation process monitoring;

· radiation dosimetry;

· personal dosimetry;

· radiation monitoring of the environment in the area around the NPP.

The cost of unit decommissioning is not considered by an EIA, as confirmed by the EIAs for the Lithuanian NPP and the Leningrad, Baltic, Nizhegorod, Seversk, Novovoronezh and Khmelnitsky NPPs. 


THE AUTHORS OF THE EIA ARE MISINFORMING THE PUBLIC ABOUT THE MOST DANGEROUS WASTE FROM AN NPP – SPENT NUCLEAR FUEL.


The section “Fuel management and storage” on page 47 does not adequately describe the possible options for managing spent nuclear fuel. Nothing is said about the return of reprocessing waste from Russia and the need to build another radioactive waste burial site. 
Page 47 states that according to Russian law spent nuclear fuel which has been held for at least three years in a cooling pond may be removed from the reactor building and taken to a nuclear fuel reprocessing plant or sent for long-term storage. This issue will be covered in detail in the appropriate documents.


The validity of this interpretation is confirmed by the fact that Russia regularly returns both fresh and irradiated fuel from nuclear research reactors in third party countries. This fuel was supplied in the Soviet era under scientific and technical co-operation programmes. Sergey Kirienko informed the IAEA authorities that on 14 September a shipment of nuclear fuel returned from a Polish research reactor had arrived in a Russian port. The fuel contained 500 kg of highly enriched uranium. Moreover, Russia and Serbia have signed a contract for the return to the RF of irradiated nuclear fuel from the research reactor at the Vinca Institute of Nuclear Sciences. The contract was signed within the framework of the 53rd session of the General Conference of the International Atomic Energy Agency (IAEA). Since 2005 nuclear fuel has been returned to Russia from Libya, Uzbekistan, the Czech Republic, Latvia, Poland, Vietnam, Hungary and Kazakhstan. 


THE EIA IGNORES EVIDENCE THAT NPPs ARE DANGEROUS EVEN DURING INCIDENT-FREE OPERATION


During the normal operation of an NPP, releases of radionuclides via ventilation pipes lead to a rise in cancer around the NPP. The authors of the EIA are either unaware of this or are deliberately excluding scientific data from German and American researchers.


The design for the Belarusian NPP will ensure that the radiation impact on the public and the environment during normal operation is maintained below the prescribed limits. As a rule, global practice for NPPs designed and built nowadays is to set a quota
 for public exposure of 100 μSv/year. These quotas are set for total public exposure to radioactive emissions into the atmosphere and liquid discharges into surface waters caused by the NPP as a whole, irrespective of the number of units on the site. The Republic of Belarus Radiation Safety Standards (NRB-2000) stipulate that the maximum exposure dose from all sources of exposure must not exceed 1 mSv/year (1000 μSv/year) on average for any five consecutive years but no more than 5 mSv/year. Exposure doses from the normal operation of the NPP will not exceed one tenth of the prescribed limit. 


In keeping with international approaches, it is possible to assume that stochastic effects may occur in the event of exposure doses amounting to fractions of an Sv, i.e. 100-1000 mSv (100,000–1,000,000 μSv), since a dose of 100,000 μSv can in theory lead to an increase (around 0.5%) in the incidence of cancer. The maximum risk of death from exposure to a dose of 0.1 Sv (100,000 μSv) is almost 15 times lower than the risk of death for the unexposed population. 


However, when calculating radiation-induced cancer incidence it is impossible to exclude absolutely all the many factors which cause cancer such as various chemicals, unhealthy habits, poor diet and viruses. It must be understood that there are a great many reasons why cancer occurs, and in order to obtain reliable information there needs to be sound epidemiological research into the incidence rate among a large cohort of the population, which with such tiny doses would have to take in billions of exposed individuals. The sample power (the size of the cohort of the population studied) depends on the exposure doses received and the size of the risk factor. 


The examples provided in the Criticism of studies of the increase in the incidence of cancer among the population living near nuclear power plants cannot be taken as absolute proof of a connection between the public exposed to tiny doses and an increase in cancer incidence rates.


THE EIA DOES NOT DESCRIBE THE SYSTEM FOR MANAGING RADIOACTIVE WASTE, THE IMPACT ON THE ENVIRONMENT AND HEALTH OF POSSIBLE ACCIDENTS DURING RADIOACTIVE WASTE MANAGEMENT, OR THE IMPACT OF WASTE REPOSITORIES OR BURIAL SITES.


The EIA does not provide a comprehensive description of measures to ensure safety during the removal, storage and processing of radioactive waste, or a description of possible accidents during these processes and measures to minimise their consequences.


Section 3 of Book 3 of the EIA working documentation, “Description of the NPP. Characteristics of sources of impact”, examines the following issues:

· radiation impact
1) emissions of radioactive gases and aerosols from the plant

Waste products from the power unit in the form of gaseous aerosols which have been cleaned of radioactive contamination and exhaust air from premises within the controlled area are released into the atmosphere via a tall ventilation stack. The stack is located on the reactor building and the top of the stack is at an elevation of at least 100 metres. The stack is designed for a design basis accident and is not designed to withstand a plane falling on it. Emissions are monitored continuously by the automatic radiation monitoring system.


Additional possible sources of radioactive substances released into the atmosphere from the uncontrolled area are exhaust air from the turbine building and the steam-air mix emitted by the turbine condenser. The ventilation outlet from the turbine building will be above the height of the roof.


The EIA contains a schematic diagram showing the possible ingress of radioactive gases and aerosols into the atmosphere during prolonged operation of a power unit with a type V-392M reactor unit under normal operating conditions. 


In the event of disturbances to normal plant operation accompanied by an additional escape of radioactive substances into the air within process buildings, the level of radioactive isotopes of iodine and aerosols in the gaseous aerosol ventilation emission is kept low by efficient filtering of exhaust air from the controlled area and auxiliary buildings and structures. 


For NPPs in the Russian Federation limits have been imposed on emissions of radioactive gases and aerosols into the atmosphere to keep them at the level allowed under SP AS-03 [Russian Public Health Regulations for the Design and Operation of Nuclear Power Plants]. The level of allowable emissions is set based on a population exposure quota of 50 μSv/year.


According to Rostekhnadzor figures, releases of gaseous aerosols from NPPs in 2005 were below the allowable level and did not exceed levels set by SP AS-03, namely: 20.5% for inert radioactive gases (Bilibino NPP), 9.4% for I-131 (Novovoronezh NPP), 10.1% for Co-60 (Smolensk NPP), 4.6% and 3.6% for Cs-134 (Novovoronezh and Leningrad NPPs) and 7% for Cs-137 (Novovoronezh NPP). 


No instances were observed of radionuclide emissions over a 24-hour period or a month exceeding the levels set by SP AS-03.

2) Discharges of radioactive substances from the plant


After radiation has been measured in control tanks by sensors belonging to the automatic radiation monitoring system and samples have been examined by the radiochemical laboratory, residual water from the controlled area is discharged. If necessary, water from the control tanks is sent to the drain water processing system to be treated a second time. A schematic diagram is provided showing the possible ingress of radioactive substances into the hydrosphere during the prolonged operation of the power unit in normal operating mode.

 
The allowable discharge is calculated on the basis of a public exposure quota of 50 μSv/year.


According to Rostekhnadzor figures for 2005, allowable discharges from NPPs were below allowable levels and did not exceed 18.9% of the allowable discharge rate (Novovoronezh NPP).


Radioactive waste management


This section includes information on the following questions:

· sources of radioactive substances at the NPP. Information is provided about barriers which limit the spread of radioactive gases and aerosols from the NPP. It should be noted that for all the NPP’s operating conditions the design sets out operational limits and safe operating limits which dictate the condition of the NPP’s systems and components and the plant as a whole and make it possible to monitor the integrity of the barriers, primarily fuel element cladding, and thereby prevent any significant escape of fission products from the fuel into primary circuit coolant and subsequently into areas where the main process equipment is located.
· activity of the coolant in the primary and secondary circuit.


The design value of the specific activity of the primary circuit coolant is maintained at an acceptably low level (370 MBq/kg) by:

· constant degassing of the primary circuit coolant;

· constant blowdown of the primary circuit coolant via ion-exchange filters;

· removal of coolant for boron regulation via ion-exchange filters and subsequent processing and discharge via ion-exchange filters into boron concentrate tanks. 


Data on NPPs with type VVER reactors in Russia and abroad indicates the presence of an insignificant number of ruptured fuel elements (1-5 elements) during the operation of the units, which is significantly lower than the operational limit set by PBYa RU-89 [the Russian Regulations for the Nuclear Safety of Reactors] for NPPs with type VVER reactors (around 100 fuel elements with loss of gas integrity and 10 fuel elements where there is direct contact
).

· description of radioactive waste


Liquid radioactive waste takes the form of salt concentrate (evaporator residue) and sludge and slurry from used filter materials generated during the processing of liquid radioactive media and the operation of water purification plants. In accordance with the latest requirements the design incorporates technologies and engineering solutions to minimise the volume of liquid radioactive waste generated. This waste is low- and intermediate-level waste according to the SP AS-03 classification. 

Solid radioactive waste takes the form of used process equipment and ventilation system filters, tools and protective clothing, as well as liquid radioactive waste which has been solidified. The design incorporates technologies and equipment for the processing, safe storage and transportation of solid radioactive waste. With the exception of solid radioactive waste generated within the reactor (categorised as high-level waste) the solid radioactive waste generated is categorised as low- and intermediate-level waste according to the SP AS-03 classification. 


Gaseous radioactive waste takes the form of process gas blow-off from equipment and tanks containing the primary circuit coolant, gas blow-off from the tanks of auxiliary systems and air from the ventilation systems in the controlled area. 

· liquid radioactive waste management systems


Liquid radioactive media are generated during the operation of an NPP. These have to be collected and processed, thereby generating liquid radioactive waste.


When the concept of the management of liquid radioactive waste was being developed, the objective was to minimise the quantity of liquid radioactive waste generated. To this end the design adopted a number of engineering solutions aimed at minimising the volume of liquid radioactive media generated and reducing their salt content:

· the separate collection of radioactive media depending on their activity, salt content and chemical composition and the use of ion-selective sorbents in the water purification process;

· the use of low-waste decontamination methods and mobile modular decontamination units;

· opting not to regenerate filters used for cleaning intermediate-level water with a low salt content;

· using treated circuit water only to make up the primary circuit. 


Liquid radioactive media (drain water) are treated in an evaporation plant. Processing drain water produces a clean condensate which can be re-used in the NPP cycle and a salt concentrate (evaporator residue), which is liquid radioactive waste.


The following systems are planned for the interim storage and subsequent processing of liquid radioactive waste: 

· an evaporator residue and used sorbent interim storage system;

· a liquid radioactive waste conditioning and solidification system.


The liquid radioactive waste interim storage system allows the liquid radioactive waste to be held for a period of at least 3 months for the radioactivity level to decrease as a result of the decay of short lived radionuclides.


To obtain a solid product which can be sent for final disposal the design includes a liquid radioactive waste solidification system. Using this system the evaporator residue can be concentrated and mixed with cement, and then the cement compound can be packed into type NZK-150-1.5P(S) non-returnable protective concrete containers. 


The non-returnable protective containers are designed for the temporary storage of radioactive waste on the NPP site and for subsequent transportation to regional centres for long-term storage.


By using low-waste processes and optimising process solutions, the forecast volume of solidified liquid radioactive waste at the NPP-2006 on the LNPP-2 site
 will be around 30 m3/year, significantly less than at existing NPPs in Russia using VVER-1000 reactors. 

· solid radioactive waste management systems


Solid radioactive waste is processed and stored in the solid radioactive waste processing and storage building.


The following types of solid radioactive waste are generated at an NPP during normal operation and maintenance:

· parts and equipment removed from the reactor (mechanical parts of electromagnetic drives, sensors from neutron temperature and flux measurement channels and instrument channels and their communication lines etc.);
· contaminated equipment, pipework and fittings which have been dismantled and are not to be repaired;

· contaminated tools;

· contaminated maintenance equipment;

· contaminated used aerosol filters from the ventilation and gas purification systems;

· contaminated protective clothing, footwear and personal protection equipment which are not to be decontaminated;

· contaminated construction and insulation material;

· contaminated wiping material;

· adsorbent filters and zeolite filters from gas systems.


The total quantity of solid radioactive waste for a power unit per year, once it has been processed (compressed or cut up), is 45 m3 and consists of: 

· low-level waste – 76% of the total quantity of solid radioactive waste;

· intermediate-level waste – 23% of the total quantity of solid radioactive waste;

· high-level waste – 1% of the total quantity of solid radioactive waste.

Solid high-level radioactive waste (sensors and lines from instrument channels and the neutron temperature and flux measurement channel etc.) is collected using special equipment at the service level of the reactor building during maintenance outage. 


The equipment and containers ensure compliance with radiation safety standards for the protection of service personnel during the solid radioactive waste management process.


It is proposed to use the following equipment for compacting low and intermediate-level solid radioactive waste at the NPP:

· a compaction unit;

· a crushing unit;
· gaseous and radioactive waste management systems.

The radioactive gas treatment system is designed to reduce the activity of gases generated by blow-off from process equipment to allowable limits.


The system consists of two identical interchangeable working lines plus one line for regenerating zeolite filters. The main working line cleans the gas blow-off from vented steam from the primary circuit make-up deaerator, from the pressure compensator bubbler and from the primary circuit controlled leakage tank which has passed through a hydrogen burn system. The auxiliary working line cleans the blow-off from the coolant storage tanks, “clean” condensate reserve tanks and the boron-containing drainage tank. 


The system for cleaning gas blow-off from the auxiliary system tanks is designed to keep the activity of gas emissions caused by process blow-off from system tanks containing liquid radioactive media within allowable limits.


The system is equipped with an aerosol and iodine filter with a high-level of cleaning performance.


On the question of the accident at the Paks NPP in Hungary mentioned by the authors of the Criticism we would like to make the following comment: during scheduled maintenance fuel elements were lowered to the bottom of a deep water pond in a separate cleaning unit. Because of a design error in the equipment the circulatory cooling system failed and the fuel elements became overheated. This caused the release of radioactive noble gases and a small amount of iodine into the reactor hall. The off-site release was small; radiation levels on the site and in the immediate vicinity of the plant did not exceed normal background levels. No-one was injured and the radiation dose to personnel was at most 10% of the annual dose limit.


The accident at the Mayak plant does not warrant mention in the NPP EIA since the plant uses completely different processes for reprocessing nuclear fuel.


Temporary on-site storage of radioactive waste is planned in order for the NPP to function normally.


One of the reasons why the issue of a regional radioactive waste repository is not relevant to the NPP project is the fact that such a storage facility will be intended to store all radioactive waste generated in the Republic of Belarus, including medical waste and process waste from industrial nuclear technologies.


THE IMPACT OF DISCHARGES OF LIQUID RADIOACTIVE WASTE HAS BEEN UNDERSTATED.


The omission from the EIA of an assessment of the impact of discharges of liquid radioactive waste and the ingress of radionuclides into water bodies disguises an important factor that has an adverse effect on the environment and on human health.

The allowable discharge of radioactive substances at the plant is regulated [as follows]: after radiation is monitored in control tanks by the sensors in the automatic radiation monitoring system and samples are examined by the radiochemical laboratory, the plant’s residual water from the controlled area is discharged. If necessary water from the control tanks is sent to the drain water processing system be treated for a second time. A diagram is provided showing the possible ingress of radioactive substances into the hydrosphere during the prolonged operation of the power unit in normal operating mode.

 
Allowable discharge is calculated on the basis of a public exposure quota of 50 μSv/year. Around 5 TBq/year of tritium is present in discharge waters from NPPs with type VVER reactors. The EIA for the Lithuanian NPP states that the annual discharges of tritium from the Finnish NPPs Loviisa 1 and 2 and Olkiluoto 1 and 2 are 16 TBq and 2.17 TBq respectively, which is approximately 10% of the annual limit for this particular radionuclide for each plant. Measurements of the specific activity of tritium in the surface waters of Lake Druksiai (Ignalina NPP) from 2001-2004 have shown that its value fluctuates within a range of 10 to 20 Bq/l. The EIA notes that tritium is present in surface water bodies but its impact on humans and the environment is insignificant, since the effective dose to the public caused by the tritium is less than 0.02 μSv/year, which is 0.04% of the annual exposure quota. 


We would like to point out that on 11 December 2008 in Moscow the Kursk Nuclear Power Plant was awarded the annual Russian Federation Ministry of Natural Resources prize for the Best Environmental Project of the Year in the “In Harmony with Nature” category. The prize was awarded for the “Study of the biological diversity of the technogenic landscapes of the Kursk NPP”, which identified unique biological communities created by the operation of the Kursk NPP. The wealth of flora and fauna scientifically proven to inhabit the buffer strip surrounding the cooling water lake of Kursk NPP Phase I and II is such that there can be no doubt about the environmental safety of the power units. For example, more than 100 species of birds, at least 14 of which are listed in the Red Lists for the Russian Federation and the Kursk region, have been identified as having their habitat or nesting ground within the vicinity of the nuclear power plant. Species of insects and plants which are very rare in the European part of Russia have been discovered, some of which scientists had not seen for 80 to 100 years. Such diversity is only made possible by the nuclear giant’s environmental safety system. The project came first out of more than 580 competitors representing industrial, energy and other companies from across Russia.


On 27 November 2008 the organising committee of the IV All-Russian Environmental Conference “New National Policy Priorities for the Real Economy” decided to award Balakovo NPP the honorary title of “Russian Environmental Leader 2008”. Station director V. Ignatov received an honorary medal for services to environmental safety and chief engineer A. Shutikov received the “Environmental Shield of Russia” award. 


ACCIDENTS DURING THE TRANSPORTATION OF RADIOACTIVE MATERIAL AND WASTE HAVE NOT BEEN CONSIDERED.


The document does not adequately address the transportation of nuclear material and radioactive waste. 


The authors of the Criticism contradict themselves. The paragraph on spent nuclear fuel states that radioactive waste generated from reprocessing spent nuclear fuel (around 5 thousand tonnes per year) will be returned to Belarus, page 8, while this paragraph states that the accumulated radioactive waste will be collected by the fuel supplier, page 10. What is the truth of the matter?


The following are generated during the operation of the NPP:

· spent nuclear fuel;

· three categories of radioactive waste.


Liquid and solid radioactive wastes are classified according to their level of specific activity. It is recommended that the level of radioactive contamination and gamma-radiation dose rate at a distance of 0.1 m from the surface should be used for the preliminary sorting of solid radioactive waste, ensuring that measurement conditions set out by approved methodologies are met:

· low-level waste – from 1μSv/hour to 300 μSv/hour;

· intermediate-level waste – from 0.3 μSv/hour to 10 μSv/hour;

· high-level waste – above 10 μSv/hour.


Any movement of nuclear fuel comes within the scope of the Convention on the Physical Protection of Nuclear Material of 26 October 1979 (which came into force in the Republic of Belarus on 14 June 1993) and is regulated by a defined set of mandatory procedures, including international procedures. 


The movement of radioactive waste is covered only by national regulations and is performed in accordance with the procedure established both for waste from NPPs and radioactive waste from nuclear technologies used in science, medicine and industry. According to this comment in the Criticism, the use of any nuclear technologies, including those used in medicine, must be stopped.


THE IMPACT OF THE COOLING TOWERS ON THE ENVIRONMENT HAS NOT BEEN TAKEN INTO ACCOUNT. 


Evaporating cooling towers may have an impact on the environment and human health at a distance of up to 20 km from the NPP. However, the authors of the EIA are silent on this issue. 


The purpose of the cooling system at a power plant is to condense low pressure steam issued by the steam turbines. Power stations with a capacity in excess of 1000 MW use two types of cooling system: once-through cooling and cooling towers.


In the case of once-through cooling, water is taken from a water body (a lake or the sea), filtered and sent to the condensers. A once-through cooling system is usually cheaper than cooling towers since there is no need to build towers. The once-through system is also most efficient but it requires a large water body. The water body is used as a heat accumulator in which heat exchange with the atmosphere occurs. The heated water has a negative impact on the ecosystem of the water body. 


In a wet cooling system (cooling tower) heat exchange occurs between hot water and air in a tower. Cooling towers are used when water resources are limited. Wet cooling systems all produce a vapour cloud. The advantage is the insignificant impact on surrounding water bodies.


The preliminary materials for the environmental impact assessment of the siting of units 1 and 2 of the Nizhegorod NPP include a preliminary assessment of the impact of heat and vapour emissions from cooling towers on the microclimate of adjacent land. This design is comparable to the design of the Belarusian NPP. It is proposed that the unit with its nominal capacity of 1200 MW will use an evaporating cooling tower with a design thermal load of 1717 Gcal/hour and the following parameters:


Cooling tower geometric parameters:


tower height – 170 m;


tower mouth diameter – 86.8 m.


Flow rate of air released through the mouth of the tower:


summer – 21,300 m3/s;


winter – 22,750 m3/s.


Average velocity of the steam-air mix emitted by the tower mouth:


summer – 3.6 m/s;


winter – 3.8 m/s.


Calculations show that the maximum annual average values of ground-level increases in specific humidity and air temperature may reach 0.0129 g/kg and 
0.0133 ºC respectively at a distance of between 3,360 and 4,490 m from the cooling towers. These calculations show that heat and moisture emissions from the cooling towers of the Nizhegorod NPP with the physical characteristics described will not have a significant impact on the microclimate of the land adjacent to the towers since the annual average increase in ground temperature and specific humidity is insignificant. 


The preliminary assessments of the annual average increases in temperature and specific humidity in the surface layer of the atmosphere are substantially less than the annual average values and inter-year variation of these meteorological variables in the area where the Nizhegorod NPP is located. The annual average air temperature in the region of the site is 4.3 ºC. On this basis it can be concluded that the cooling towers cannot have a significant impact on the microclimate of the land adjacent to them. 

LESS DANGEROUS ALTERNATIVES HAVE BEEN REJECTED WITHOUT JUSTIFICATION


Statements to the effect that the proportion of energy generated from alternative sources is insignificant in terms of total production and this proportion is not increasing, made in paragraph 2.4, contradict the facts and mislead the public and decision-makers by imposing the view that an NPP is unavoidable and that there are no alternatives. 


On 8 October 1975 at a symposium dedicated to the 250th anniversary of the USSR Academy of Sciences, Academician Piotr Leonidovich Kapitsa (awarded the Nobel Prize for Physics three years later) presented a conceptual paper in which, starting from basic principles, he effectively buried all types of “alternative energy” with the exception of controlled thermonuclear synthesis. Academician Kapitsa’s reasoning may be summarised as follows: any source of energy can be characterised by two parameters: energy density, i.e. the quantity of energy in a unit of volume, and its transmission (distribution) speed. The product of these two values is the maximum capacity which can be obtained per unit of surface area using energy of the type in question. Take solar energy, for example. Its density is minimal, but its transmission speed is enormous – the speed of light (300,000 km/s). As a result, the flow of solar energy reaching the Earth and giving life to everything is by no means small – more than a kilowatt per square metre. As Kapitsa noted, at sea level and taking into account atmospheric losses, we can in practice use a flow of 100–200 watts per square metre. (Today the performance coefficient for devices which convert solar energy into electricity is 15%.) A converter with an area of at least 40–50 square metres would be required just to meet the domestic needs of a single household. To replace fossil fuels with solar power would require a continuous band of solar batteries 50–60 km wide to be built along the whole dry land section of the Equator. Kapitsa went on to evaluate wind, geothermal, wave and hydro power in turn, and demonstrated that all these sources, deemed so promising by amateurs, will never be able to pose serious competition to fossil fuel: the density of wind and wave power is too low; the low heat conductivity of rock limits the scale of geothermal stations; hydropower is excellent in every respect but requires either mountain rivers that allow the water level to rise to a great height and thus provide high density gravitational energy but such rivers are few in number, or huge reservoirs that involve the destruction of fertile land. Academician Kapitsa gave a special mention to nuclear power and highlighted three main obstacles to it becoming humankind‘s main source of energy:

· disposing of radioactive waste;

· the critical danger of accidents at nuclear power plants;

· the uncontrolled spread of plutonium and nuclear technologies.


The authors of Criticism provide information about wind and solar power in New Zealand, Egypt, Japan and EU countries but they fail to mention that the weather in these countries is more favourable to these types of energy than in Belarus. When technical, geographical, climatic and meteorological factors are considered together, it can be seen that Belarus’s potential for wind and solar power is moderate. A very important factor when comparing the options for meeting long-term electricity demand is the guaranteed supply reliability factor. This is defined by the value of the installed capacity utilisation factor (ICUF) of the energy source. 

For NPPs this indicator is no less than 90%; the ICUF for gas-, coal- or oil-fired thermal power stations comes close but still lags behind NPPs; the ICUF for wind and solar energy installations does not even reach 50%.


Moreover, IAEA data shows that nuclear power is being successfully developed in a number of these countries.


In France nuclear power provides around 70% of the country’s electricity needs. There are plans to upgrade existing reactors and build two new ones.


In Germany 29% of electricity is generated by nuclear reactors. Plans to wind up the nuclear industry announced under pressure from the Greens have been halted.


In Great Britain, 25% of energy requirements are met by nuclear power. There are 27 reactors in operation across the country.


In Belgium, 56% of energy requirements are met by nuclear power.

In Sweden 49% of electricity is generated by nuclear reactors.


Finland, where 25.8% of electricity is generated by NPPs, has confirmed that a new nuclear reactor is to be constructed, the first to be built in Europe this century. 


In January 2005 the Polish Cabinet of Ministers adopted a resolution to build an NPP.


In the Czech Republic, 30.5% of electricity requirements are met by nuclear power. The two existing nuclear reactors came into operation in 2003.


In Hungary 32.7% of electricity is generated by NPPs.


In Bulgaria, 40% of energy requirements are met by nuclear power. Under pressure from the EU the Bulgarian government agreed to close Kozloduy reactors 3 and 4 on the condition that there would be financial compensation. However, the government’s decision was later overturned by the Supreme Court. The government subsequently adopted a resolution to construct a new NPP.


Under Russia’s Energy Strategy, there are plans to double the proportion of electricity generated by NPPs in the European part of the country, provided that the economy grows.


Nuclear power is on the increase in Asia.


In Japan nuclear energy currently provides 25% of the country’s electricity. There are plans to increase the production of nuclear energy by 30% by 2010, which means building 9 – 12 new NPPs. Japan comes third behind the USA and France in terms of installed capacity. There are 52 nuclear reactors in Japan with an installed capacity of 45 GW.


Since 2002 China has commissioned six new reactors in its own country and built one reactor in Pakistan. Nuclear power currently fulfils around 5% of the country’s electricity needs. If China’s plans are successful, its nuclear energy capacity will double by 2010.


In South Korea nuclear energy provided 40% of the country’s electricity in 2003. The commissioning of two new nuclear reactors is planned in 2005. In the longer term, 12 new nuclear reactors are planned by 2015. 


These facts demonstrate that the overwhelming majority of developed countries have realised that there is no real alternative to nuclear energy. 


THE COMPARISON BETWEEN NPPs AND THERMAL POWER PLANTS IS FLAWED. IT DOES NOT TAKE INTO ACCOUNT THE POSSIBILITY OF SAVING ENERGY AND INCREASING ENERGY EFFICIENCY.


The comparison between NPPs and thermal power plants of equal capacity is flawed. It cannot serve as evidence to support the choice of an NPP as the preferred option without considering the whole spectrum of alternative options such as government policy measures to increase energy efficiency within the economy and to conserve energy. 


The authors of the Criticism maintain that there is no need to commission generating capacity within the country. This is not the case.


The Republic’s total installed capacity is currently sufficient to meet the country’s electricity needs in full. However, in many cases use of aging equipment is becoming uneconomical compared with importing electricity from neighbouring countries since production costs outweigh the cost of imported electricity.


The main and auxiliary equipment at most power stations and the electricity supply lines have deteriorated and become obsolete, and will continue to do so. The main power generation equipment for electricity and heating networks has deteriorated by around 60%, demonstrating the need for a substantial upgrade. 


Belarus has an acute shortage of energy and has to import in excess of 85%. Virtually all is imported from a single country – Russia. Natural gas now accounts for 95-96% of the country’s electricity generation. It should also be borne in mind that the price of Russian gas may increase in the immediate future. An increase in the price of imported natural gas and electricity and the introduction of duty on crude oil may negatively affect the Belarusian economy.


Fuel produced within the Republic (oil, associated gas, peat and firewood etc.) amounts to only 16.8% of gross consumption. 


All this has a substantial impact on the Republic of Belarus’s energy security.


The Energy Security Strategy for the Republic of Belarus, approved by a Presidential decree, introduces a whole range of integrated measures to increase energy security:

· reducing the level of natural gas used as an energy resource (primarily in the electricity and heating sectors);

· commissioning generating capacity that uses fuel other than gas, including coal-fired thermal power stations, nuclear power plants, and hydroelectric power plants;

· diversifying energy imports in terms of types, methods and routes.

Of the two energy sources (coal and nuclear power) that have led to the rapid growth of energy production in Russia, an NPP is the more economical option for Belarus. 


The main element in improving energy security should be to build new nuclear and coal-fired power stations, including:

· an NPP with a capacity of around 2000 MW;

· a series of coal-fired power stations with a total capacity of 800 – 900 MW.


Powerful, highly flexible power supplies will need to be commissioned to regulate output by the NPP. Small thermal power plants operating on industrial sites, in small towns and regional centres will be further developed in parallel with the commissioning of new capacity. This will make supply substantially more reliable and economical.


All the solutions outlined in the Republic of Belarus Energy Security Strategy have been developed in line with a policy of energy conservation and efficiency.


Thermal power plants use different primary energy sources, and it is the characteristics of these sources that largely determine the conditions and type of a station’s environmental impact.


From an environmental point of view there are fundamental differences between such primary source types as fossil fuel, nuclear fuel, hydropower, solar power, wind, tide and wave power, and geothermal energy. Table 7 of the Statement provides a simple overview of their relative environmental merit.


THE EIA PAYS NO ATTENTION TO THE FACT THAT THERE ARE RED LIST SPECIES OF SALMON LIVING IN THE IMMEDIATE VICINITY OF THE NPP’S PROPOSED LOCATION.


The NPP is planned precisely in areas where rare species of fish come to spawn. At the same time the Environmental Impact Assessment Statement does not have a specific section on fauna. The presence of Red List species of fish is mentioned only once in one section of the EIA, and the impact of NPP emissions on salmon and measures to protect salmon have not been addressed. 


Section 10 of the EIA working documentation is entitled “Characteristics of the environment and an assessment of the environmental impact of the Belarusian NPP. Landscape, flora and fauna”.


This section includes a separate subsection, Subsection 10.3, entitled “Fauna”, compiled by the Scientific and Practical Centre for Bioresources of the Belarusian National Academy of Sciences. 

This subsection assesses the impact of the construction and operation of the NPP on fauna, including the ichthyofauna of the region within a 30 km radius of the construction site. Protected species of fish are described separately. 


It states that the River Viliia and its tributaries are an important water course for the diversity of the country’s ichthyofauna. Seven protected species of fish and one species of lamprey inhabit these waters. The list of protected species of fish includes the Atlantic salmon, salmon trout, brook trout, barbell, European grayling, vimba, and undermouth, while the river lamprey is also protected. The Atlantic salmon and the salmon trout are migratory species. Their only possible habitat in Belarus is the basin of the River Viliia, since this is the only water course in the country where access to the sea, in this case the Baltic, is open (and not obstructed by dams). 
A series of maps is provided showing the salmon’s migration routes and spawning and feeding grounds, as well as sections of the river where the main habitats of other protected species of fish are located.


The EIA working documents forecast possible changes in the populations of rare species of fish during the construction and operation of the NPP. They examine increased pressure on fishermen caused by pollution of the River Viliia and its tributaries during NPP construction and by the river’s falling water levels during NPP operation. In both instances a probable reduction in the numbers and distribution of “Red List” species of fish is forecast. 


No adverse impact on protected species of fish is anticipated in the event of design basis accidents at the NPP involving the release of radioactive substances. 


The following actions are proposed to prevent any negative impact on protected species of fish:

· public information and education programmes;

· ensuring that the water level in the River Viliia and its tributaries is maintained at the level of long-term annual average observations (by month). The critical (lowest) level of water in the River Viliia during the spring period should be at least 150 cm above the zero mark at the Mikhalishki hydrometeorological station. Over the course of a year, the level of the River Viliia should change as follows: 55% flow in the spring, 37% flow in the summer and autumn, and 18% in the winter. This will provide good conditions for fish to spawn and their young to fatten.
· fish protection technologies to prevent fish and their young from being killed must be fitted near the water intake;

· in order to minimise damage from the potential cumulative effect of local sources of pollution, measures are to be put in place to prevent municipal and industrial wastewater and agricultural run-off from entering the river and to maintain the natural chemistry of the water in the catchment area of the River Viliia;

· creating an artificial breeding area for salmon trout and salmon as well as other commercially valuable species of fish. This will not only compensate for damage to the fish population and preserve the region’s fish stocks, but also convey  the right to quotas for catching species of salmon (salmon trout and salmon) in the Baltic;

· making it possible for spawners of species of salmon (salmon, salmon trout, and trout) to enter spawning rivers (removal of beaver populations and their dams); 

· regular monitoring of rare and endangered fish populations;

· arranging for the designer to supervise the design, planning and implementation of measures listed above;
· arranging additional hydrochemical monitoring of the River Viliia and its tributaries.

THE EIA DOES NOT ADDRESS THE SUBJECT OF THE IMPACT OF THE POSSIBLE CONSTRUCTION AND OPERATION OF THE NPP ON THE HISTORIC AND CULTURAL HERITAGE OR THE CULTURAL LANDSCAPE, NOR DOES THE EIA CONSIDER THE POSSIBLE IMPACT OF THE CONSTRUCTION AND OPERATION OF THE NPP ON THE ARCHAEOLOGICAL HERITAGE. 
A list of the sites of historic and cultural value in the Ostrovets Raion of the Grodno Oblast’ is provided in Table 6.

Table 6. Sites of historic and cultural value in the Ostrovets Raion
	Description of site
	Date of origin
	Location
	Number

	Struve Geodetic Arc: “Konrady” point
	19th century
	Ostrovets district, 2.8 km north-west of the village of Kandraty
	1

	Mesolithic period site
	7th-6th millennium BC
	Village of Akarteli, 0.5 km south-east of the village
	2

	Church of the Ascension of the Holy Cross
	1760
	Village of Bystritsa
	3

	Early medieval burial mound
	End of the first millennium B.C. 
	Village of Budrany, 0.7 km to the south-west of the village
	4

	Vornyany village centre architectural ensemble
	1770, 18th-19th century
	Village of Vornyany
	5

	Church of St George 
	Mid-18th century
	Village of Vorona
	б

	Site of ancient settlement
	11th-13th century
	Village of Gury, 2 km north-east of the village
	7

	Site of ancient settlement
	11th-13th century
	Village of Ignatovo (Ignatsovo), 1.5 km west of the village
	8

	Site of ancient settlement
	11th-13th century
	Village of Koronyaty (Korenyaty), 1.8 km north-east of the village
	9

	Burial mound
	1st -2nd millennium AD
	Village of Katsenovichi, 1.5 km north-west of the village
	10

	Church
	1900
	Village of Kemelishki
	11

	Burial mound
	End of 1st millennium AD
	Village of Malye Sviryanki, 1.1 km north-east of the village
	12

	Burial mound
	End of 1st millennium AD
	Village of Motski (Matski), 1.5 km north of the village
	13

	Church of St Michael
	17th century
	Village of Mikhalishki
	14

	Site of ancient settlement
	11th-13th century
	Village of Nidzyany, 1 km south-east of the village
	15

	Burial mound
	End of 1st millennium AD
	Village of Podkostelok, 0.5 km south-east of the village
	16

	Old Believer Orthodox Church
	18th-19th
century
	Podolsk village council, Strypishki area
	

	Burial mound
	Second half of 1st millennium AD
	Village of Polushki, 0.6 km south-east of the village
	

	Tumulus
	1st millennium AD
	Village of Perevozniki, 1 km west of the village
	17

	Burial mound
	Second half of 1st millennium A.D.
	Village of Pilviny, 1.3 km south of the village
	18

	Burial mound
	1st millennium AD
	Village of Savishki, 1.2 km south of the village
	19

	Site of ancient settlement
	11th-13th century
	Village of Soroche, 0.5 km west of the village
	20

	Iron age tumulus
	5th-6th century
	Village of Andreevtsy, on the right bank of the River Viliia
	21

	Tumulus
	4th-7th century
	Village of Vygolenenty, 1.5 km east of the village
	22

	Iron age settlement
	1st millennium B.C – 5th century AD
	Village of Garony, 1.5 km north-west of the village
	

	Church of the Most Holy Trinity
	1612
	Village of Zhodishki
	23

	Former country estate
	17th century
	Village of Zhodishki
	24

	Water mill
	1871
	Village of Zhodishki
	25

	Mesolithic period site
	7th-6th millennium B.C.
	Village of Zaozertsy, between the centre of the village and the north-east shore of Lake Ryzhee
	26



Figure 1 shows a map of the Ostrovets Raion with the monuments marked.
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[Translation of legend shown at top right, from the top: proposed route of road, proposed route of railway, construction site boundary, cooling towers, proposed NPP, (next is unclear, possibly tanks), sites of historic and cultural value].

Figure 1 shows a map of a 5 kilometre area around the NPP site. It is clear from the figure that the road passes the Vornyany village centre architectural ensemble and the Katsenovichi burial mound at a distance of approximately 3 km. The railway line will pass these historic monuments at the same distance.


We would also like to point out that the churches of St Michael in the village of Mikhalishki and St George in the village of Vorona, which are located in the immediate vicinity of the Polotsk-Vilnius road, were built in the 17th and 18th century respectively. At that time there were no vehicle roads since there was no vehicle transport and there was no goods traffic since there was no developed industry. Therefore the movement of goods by road and rail during the construction and operation of the NPP will not have a direct impact on the condition of the district’s valuable cultural sites, all the more so since the construction phase of the NPP during which virtually all the goods traffic will occur is quite short.


It should be noted that NPPs are major taxpayers in the districts where they are located. The commissioning of the Belarusian NPP will provide the district with additional funds to maintain these cultural assets in the proper manner. 


The argument put forward by the authors of the Criticism that the landscape will be spoilt and many views of cultural sites and monuments will be destroyed can be carried to the point of absurdity and prohibit any construction anywhere. 
� Translator’s note: as the EUR document is not publicly available, I have been unable to find the official title of this appendix in English.


� Translator’s note: as I understand, Belarusian and Russian regulations set general exposure dose limits for the public within which there are “quotas” for specific sources of exposure, in this case NPPs.


� Translator’s note: I interpret the text to mean “where there is direct contact between the fuel and the coolant”.


� Translator’s note: this appears be a reference to the Leningrad Nuclear Power Plant.





