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INTRODUCTION

The proposed activity is a part of a complex process of V1 NPP decommissioning and
represents a continuation of planned, approved and partially implemented activities of the 1%
Stage of decommissioning. In order to show continuity we provide basic information on the
broader context of the proposed activity.

Decommissioning of V1 NPP is a complex project led by the State Nuclear and
Decommissioning Company a.s., JAVYS and financed mainly from the Bohunice
International Decommissioning Support Fund (BIDSF) and the National Nuclear Fund of SR.
BIDSF was established by the European Commission, while the European Bank for
Reconstruction and Development (EBRD) was designated administrator of the Fund.

The purpose of the planned V1 NPP decommissioning is to achieve a status that fulfils the
criteria established for site release for further use. Accordingly, decommissioning of V1 NPP
will be completed upon removal of all unnecessary and not usable buildings and equipments
and release of the site for further use.

In line with the adopted Strategy of V1 NPP decommissioning, the process is organized in
two subsequent stages:

15! Stage (July 2011 - December 31, 2014)

In 2006 - 2007, prior to the approval of V1 NPP decommissioning, Environmental Impact
Assessment according to the Act No. 127/1994 Coll. on Environmental Impact Assessment,
as amended (EIA Act) was carried out. This process covered the environmental assessment
of three alternatives of decommissioning (Immediate decommissioning alternative; Deferred
decommissioning alternative with safe enclosure under surveillance for 30 years; and
Deferred decommissioning alternative with reactor safe enclosure for 30 years). These
alternatives were compared to the zero alternative, which refers to the situation and
consequences that would occur should the proposed activity not take place. The Final
Statement issued by the Ministry of Environment of the Slovak Republic on 7th March 2007
selected Immediate Decommissioning of V1 NPP as the best suited option. This option
represents immediate and continuous dismantling of equipment, demolition of buildings and
preparation of the site for future use. The Final Statement served as basis for the decision of
UJD SR (Nuclear Regulatory Authority of the Slovak Republic) No. 400/2011 (issued in July
2011) by which the 1% stage of V1 NPP decommissioning was authorised. The 1% stage,
which shall last until December 31, 2014, will comprise removal of inactive components and
demolition of buildings and equipments that will not be needed for future decommissioning
activities (mainly demolition of cooling towers and dismantling of turbine hall equipment).

2" Stage (January 1, 2011 - December 31, 2025)

The 2™ Stage of V1 NPP decommissioning shall focus in particular on dismantling of
activated and contaminated components and any remaining structures and performance of
some activities not finished in the 1% Stage. In order to assess in more detail the
environmental impacts of all planned activities (under the Immediate Decommissioning
Alternative) the Environmental Impact Assessment according to the Act No. 24/2006 Coll., as
amended, is carried out, which was launched by submitting the Preliminary Environmental
Study (PES) to the competent authority - MZP SR (Ministry of Environment of SR) and going
on by submitting this Environmental Impact Assessment Report.
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Considering the fact that EBRD applies set rules for public participation the EIA documents
will be made available to the public, for a period above the scope of the Act No. 24/2006
Coll., namely 120 days, during which members of public can send their written comments on
the proposed activity to the Proponent, or more precisely, its representative, on the address:

Ing. Agata Stanekova
spokesman
Tomasikova 22
Bratislava 821 02

Tel.: + 421/33 531 5291
Mobile: 0910 834 204

E-mail: stanekova.agata@javys.sk.
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Abbreviations

A1 NPP
AKOBOJE
ALARA
ANS

AoC
ARSOZ
ASME
ASTM
BAS
BIDSF
BIOCLAR
Brownfield site

BSC
Buffer storage
CA

D&D
DDB

DF

DFD

DG

DPS

DS

DSIA
DSIIA
EBRD

EC

EIA

EMO NPP
EOP
EPRI

EU

FCC

FL

FP LRAW
FSAR
GA

Bohunice A1 Nuclear Power Plant

Automated Complex of Security Protection

As Low As Reasonably Achievable

American Nuclear Society

Assembly of Contributors

Integrated information system based on relational database ORACLE
American Society of Mechanical Engineers

American Society for Testing and Materials

Backup Alarm Station

Bohunice International Decommissioning Support Fund
Biological Clarification Plant

Abandoned, idled, or under-used industrial and commercial facilities in which
expansion or redevelopment is sometimes complicated by real or perceived
environmental contaminations.

Bohunice Radwaste Conditioning Centre

It refers to an area where materials are temporarily left for logistics reasons
California

Decontamination and dismantling

Decommissioning Data Base

Decontamination factor

Decontamination for decommissioning
Decommissioning group

Defined part of technological system (in Slovak: “dieli prevadzkovy subor”)
Decommissioning Strategy

Decommissioning Stage | Authorisation
Decommissioning Stage Il Authorisation

European Bank for Reconstruction and Development
European Commission

Environmental Impact Assessment

Mochovce Nuclear Power Plant

Emergency Operational Procedures

Electric Power Research Institute

European Union

Fiber—Concrete Container

Fragmentation line

Final processing of liquid radioactive waste

Final Safety Analysis Report

Grant Agreement
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GmbH
GO
HLW
HVAC
1&C
IAEA
IDO
IERG
ILW
ISDC
ISFS
IWP
JAVYS

KPI
LLW
LTP
MCP
MH SR
MSVP
MW(e)
MZP SR

NEA
NJF
NNF
NPP
NRR
NSSS
OECD
OWP
PIS
PMU
Pre-decommissioning

PO SAR
PRZ
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Gesellschaft mit beschrankter Haftung (company with limited liability)
Governmental Ordinance

High level waste

Heating, ventilation and air conditioning
Instrumentation and control

International Atomic Energy Agency

Immediate Decommissioning Option

International Expert Review Group

Intermediate level waste

International Structure for Decommissioning Costing
Interim Spent Fuel Storage

Indoor areas Work Plans

JAdrova a VYradovacia Spolo¢nost — stands for Nuclear Decommissioning
Company

Key performance indicators

Low Level Waste

Licensing Termination Permission

Main reactor Coolant Pump

Ministry of Economy of Slovak Republic
Spent Fuel Storage Facility

Megawatt (electrical)

Ministerstvo Zivotného Prostredia Slovenskej Republiky — stands for Ministry of
Environment of the Slovak Republic

Nuclear Energy Agency

Narodny Jadrovy Fond — stands for National Nuclear Fund
Nuclear National Fund

Nuclear Power Plant

National Radwaste Repository

Nuclear Steam Supply System

Organisation for Economic Co-operation and Development
Outdoor areas Work Plans

Project Information Sheet

Project Management Unit

Internationally accepted term for the activities performed before
decommissioning starts as the word itself means. These activities will be
performed in the final stages of operation and during the operation termination
period

Pre-operational Safety Analysis Report
Pressurizer
Quarter
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QA
RA

Radioactive waste

RAI

RAW

RCS
Restricted use

RP
RPV
RWM
SE
SFP

SG
SHMU

SO

Special waste
SR

SRAW

SSC
SWG

SWP
D
TEDE
TIS

UJD SR

Quality Assurance
Radioactive

The law No. 541/2004 Coll. on peaceful use of nuclear energy (Atomic Act)
defines the radioactive waste (RAW) as any materials in gaseous, liquid or
solid form for which no further use is foreseen, and that contains or is
contaminated by radionuclides at concentration or activities greater than
clearance levels into the environment.

Residual Activity Index
Radioactive Waste
Reactor Coolant System

The use of an area or of materials, subject to restrictions imposed for reasons
of radiation protection and safety. Restrictions would typically be expressed in
the form of prohibition of particular activities (e.g. house building, growing or
harvesting particular foods) or prescription of particular procedures (e.g.
materials may only be recycled or reused within a facility) (IAEA Glossary). For
the restricted use of a site it should be ensured that, with restrictions in place,
the effective dose should not exceed the dose constraint of 300 uSv in a year
above background and that if the restrictions were to fail in the future the
effective dose should not exceed 1 mSv in a year (IAEA Safety guide WS-G-
5.1)

Radiation Protection

Reactor pressure vessel
Radioactive waste management
Slovenske Elektrarne

Spent Fuel Pool

Steam generator
Slovensky hydrometeorlogicky ustav -Slovak Hydrometeorological Institution

Civil Structure

Radioactive waste not acceptable at Mochovce NRR
Slovak Republic

Solid Radioactive Waste

Systems, Structures and Components

Strategy Working Group (a group consisting of PMU Consultant and JAVYS
working on V1 NPP Decommissioning Strategy update)

Special activities Work Plans
Tender Dossier

Total effective dose equivalent
Technological Information System

Urad Jadrového Dozoru Slovenskej Republiky, Nuclear Regulatory Authority of
the Slovak Republic
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Unrestricted use

USA
USDOE
UVZ SR

V1 NPP
V2 NPP
VARVYR
VDL
VLLW
vYZ

VVER
WWER

The Use of an area or of materials without any radiologically based restrictions
(IAEA Glossary). For the unrestricted use of a site, it should be ensured by
means of the optimization of protection that the effective dose to a member of
a critical group is kept below the dose constraint of 300 uSv in a year (IAEA

Safety guide WS-G-5.1)
United States of America
United States Department of Energy

Urad Verejného Zdravotnictva Slovenskej Republiky, Public Healthcare
Institution of the Slovak Republic

Bohunice V1 NPP

Bohunice V2 NPP

Public Warning and Notification System
High-capacity decontamination line
Very Low Level Waste

Branch of JAVYS, a.s. for Decommissioning of the nuclear facilities,
Radioactive Waste and Spent Fuel management

Vodo-Vodyanoi Energetichesky Reactor; Water-Water Energetic Reactor
See VVER
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A. BASIC DATA

. Basic data on the Proponent

1. Name

Jadrova a vyradovacia spolo¢nost, a.s. (State Nuclear and Decommissioning Company, )

2. Identification number
Business identification number (ICO): 35 946 024

3. Registered office
Tomasikova 22
821 02 Bratislava

4. First name, surname, address, telephone number and other contact data of the
authorized representative of the Proponent

Ing. Peter Ciznar

Chairman of the Board and Head Manager
E-mail: ciznar.peter@javys.sk

Tel.: +421/33 531 5340

Ing. Miroslav Obert

Vicechairman of the Board and Director of the Decommissioning Division V1 and PMU
E-mail: obert.miroslav@javys.sk

Tel.: +421/33 531 5266

Ing. Anton Masar

Member of the Board and Director of the Economy and Dealing Division
E-mail: masar.anton@javys.sk

Tel.: 033/531 5346

Ing. Jan Horvath

Member of the Board and Director of the Safety and Investments Division
E-mail: horvath.jan@javys.sk

Tel.: +421/33 531 5042

5. Name, surname, telephone number and other contact data of the person who can
provide relevant information on the proposed activity and consultation possibilities

Ing. Agata Stanekova

spokesman
E-mail:stanekova.agata@javys.sk
Tel.: + 421/33 531 5291

Mob. tel.: 0910 834 207
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Il Basic data on the proposed activity

1. Name

“2" stage of decommissioning of the V1 Bohunice Nuclear Power Plant"

2. Purpose

Project is proposed in order to ensure continuation and completion of V1 NPP
decommissioning process in Jaslovské Bohunice.

In April 2007, by issuance of the Final Statement by MzP, the Immediate Decommissioning
(IDO) alternative for V1 Bohunice NPP decommissioning was adopted. The IDO alternative
for decommissioning establishes two different phases: Stage 1 - dismantling and demolition
of no more required equipment, systems and buildings out of controlled zone, and Stage Il -
dismantling of remaining elements back to the bottom of the foundation until to fully achieve
the planned level site for restricted usage (“brown field”, such as for a possible
reindustrialization) of the site.

3. User

Jadrova a vyradovacia spolo¢nost, a.s. (JAVYS)
Tomasikova 22

821 02 Bratislava

4. Location (cadastral district, parcel index)
Region: Trnava

District: Trnava

Municipality: Jaslovské Bohunice

Cadastral territories: Jaslovské Bohunice, Velké Kostolany, Ratkovce and Pecéeriady

5. General situation of the location of the proposed activity (scale 1: 50 000)

The location of the activity is defined by the area of the nuclear energy complex of Jaslovské
Bohunice. Possible impacts arising from the proposed activities on the natural and
anthropogenic components of the environment and the population will be evaluated in a
broader potentially affected area.
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Graph No. 2. Location of the proposed activity - ortophotographic map (scale 1: 50 000; ortophotographic base)
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Graph No. 3. Location of the nuclear energy complex of Jaslovské Bohunice in the Slovak Republic
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Graph No. 4. Area of V1 NPP within the nuclear energy complex of Jaslovské Bohunice

- 7 . o -
4 - .
= \ [T = i
Z B2 e g
’ 7

Page 5 of 239



B6.7 - ENVIRONMENTAL ASSESSMENT REPORT OF 2"° STAGE OF V1 NPP Rev. No.: 02
DECOMMISSIONING Ref.: B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

Graph No. 5. Area within a radius of 5 km around the centre of the proposed activity
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Graph No. 6. .NPP status at the end of the 1st Stage of V1 NPP decommissioning
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Graph No. 7. Ground plan of auxiliary facilities for the 2 stage of V1 NPP decommissioning
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PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02

2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN
ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft
6. Reasons for location in the given place

According to Government Decree of SR No. 801/1999 and in accordance with the conditions
of the Accession Treaty to the European Union, the first unit of V1 NPP was shut down on
31% December, 2006 and the second unit of V1 NPP on 315 December, 2008. Nowadays,
there are two additional nuclear units located and operated at the Bohunice site(JE V2 —
operated by SE, a.s. — plant EBO V2), which were commissioned in the years 1984 and
1985. JAVYS also operates the following nuclear facilities at this site: ISFS, RWTC and a
nuclear power plant (NPP A1) in decommissioning process.

The only possible location for the proposed activities related to dismantling of equipment and
demolition of facilities of V1 NPP is the site of the NPP itself.

An effective and first of all secure way of management of generated RAW implies the
placement of new facilities for processing and conditioning of waste as closest as possible to
the source of their generation, within the controlled area of V1 NPP. After slight adjustments
premises for processing and conditioning of generated waste will be also at disposal.
Significant advantages of this location of activities related to generated waste follow from its
proximity to RAW treatment technologies in operation on place and to existing transport
corridors.

7. Date of beginning and termination of the construction and operation of the proposed
activity

The 2" stage of V1 NPP decommissioning is to start, according to schedule, in January 2015
and finish in December 2025. The time schedule of the 2nd stage of decommissioning is
shown in Annex 1.

8. Brief description of the technical and technological solution
The main purpose of the 2™ Stage of V1 NPP decommissioning is to achieve in full the

planned condition of the site for further restricted use ("Brownfield") through complex
dismantling of systems and equipments.

The activities of the 2" Stage decommissioning comprise removal of the primary circuit (PC)
and of any remaining contaminated and non-contaminated systems, decontamination of any
contaminated buildings, demolition, site restoration, final survey and site release for further
use. The 2™ stage will also include works that have not been finished in the 1st stage V1
NPP decommissioning.

The 2" Stage decommissioning shall hence comprise the following activities:

a.) Groups of main activities in the Stage Il of V1 NPP decommissioning

- Preparation and dismantling (of reactors, primary circuit (PC) equipment and
other equipment in and out of the controlled zone (CZ)).

- RAW management.

- Fragmentation.

- Decontamination.

- Modification and processing.
- Storage.

- Transport.
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Final disposal in the repository.

Decontamination of structures.

Demolition of structures.

Release of decommissioned materials into the environment.

Adjustments, final review and release of the site for further use.

b.) Groups of auxiliary activities

Management of other and hazardous waste.

Licensing activities.

Modification of systems and equipment for decommissioning purposes.
Operation, control and maintenance of auxiliary systems.

Safety (safety and health protection at work (SHPW), fire protection (FP), nuclear,
physical security).

Radiation protection.

The most important activities belonging to the above mentioned groups:

Disposal of "RH" waste from the "Mogilnik".
Decontamination of spent fuel pools and other contaminated tanks.

Modification of technological systems and objects and installation of new
equipments.

Dismantling of large-size components of the cooling system.
Dismantling of systems in the controlled zone.

Dismantling of systems outside of the controlled zone.
Fragmentation of materials and equipments.

Melting of metallic RAW.

Decontamination of objects.

Demoilition of objects and filling up of construction pits.
Restoration of the site into the original condition.

Final review and release of the site for further use.

Operation, control and maintenance of auxiliary systems, control of inactive
systems to be decommissioned, the building structures and the V1 NPP site.

Supervision of nuclear safety.

Safety - SHPW and FP.

Physical security.

Processing, modification, storage of RAW.
Release of materials into the environment.
Management of inactive waste.

Storage of RAW in the Interim Waste Storage.

Page 13 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

- Operation, control and maintenance of security systems.
- Implementing of project amendments and modifications in the CZ.
- Operation of decontamination lines.

- Provisional arrangement, manipulation and securing of equipments within as part
of project amendments and modifications in the CZ.

- Activities connected to securing radiation protection and provision of personal
dosimetry services.

- Usage, control, maintenance, overhaul and storage of manipulators, facilities and
technological equipments and parts of technological equipments of the nuclear
power plant contaminated with radionuclides from the operation of nuclear
reactors.

- Collection, processing and analysis of samples of material and media
contaminated with radionuclides for purposes of assessment of technological
processes, assessment of the condition of barriers, monitoring of radiation levels
in the premises of the power plant, monitoring of the nuclear facilities' impact on
the environment, monitoring of the environment contamination in case of radiation
accidents and monitoring of internal irradiation of workers.

- Decontamination of superficially contaminated workers.

- Cleaning of work clothes and garments and protection devices contaminated by
radionuclides.

- Providing of permanently reduced pressure in order to prevent spreading out of
contamination in the premises of the CZ in course of any activities.

- Adjustment of air technical systems.

- Updating of radiological classification of equipments and constructions of the
reactor buildings.

- Material transport.
- Handling and transport of RAW.
- Registration of material flows.

Activities connected to system dismantling and demolition works comprise in particular the
following: provision of the required documentation, necessary technical and technological
equipment, classification and separation of waste and metal components as well as handling
of materials and waste depending on their character (recycling, reuse or disposal).

8.1 Preparation and dismantling (of reactors, PC equipment and other equipment in and
out of the controlled zone (CZ))

8.1.1 Activated equipments

After dismantling, activated equipments constitute usually medium active RAW that due to
very high dose rates require remote cutting (either by means of dry or under water cutting
equipment) as well as biological protection during transport and storage. Owing to the
activation character decontamination is not possible and hence release of such waste into
the environment is not possible either, with the only thinkable options being its disposal in the
repository or storage.
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Activated equipments are:
- Reactor pressure vessel.
- Internal reactor components.
- Annular water tank.
- Shielding cartridges of the active reactor zone.
- Absorbers of control rod assemblies (HRK) and connection rods.

- Racks of the storage pond of spent nuclear fuel.

8.1.2 RPV (Reactor pressure vessel)

Preparatory activities shall include every necessary activity for the correct performance of
dismantling activities. This point includes scaffolding installation, zones identification and
marking, consumptions connections, evacuation routes cleaning and obstacles removal.
8.1.2.1 Drainage of reactor vessel water

Before starting reactor vessel lifting operations, drainage of the reactor vessel water shall be
performed according with plant procedures.

8.1.2.2 Dry cutting area preparation

Several interferences shall be removed prior to RPV segmentation in the dry cutting area
located in level -1.80 m.

First of all, Steam generators and Main coolant pumps, as well as all other equipment
(valves, structures, pipes, etc.) shall be removed, so to eliminate any interference and allow
enough room for the cutting station installation.

8.1.2.3 Civil works

Pressurizer wall shall be removed between elevations -1.80 and +10.50 m., because it
interferes with the secondary cutting station and packing station location.

As well, the RPV dry cutting zone implantation shall be verified according loads transmitted
to the concrete slabs

The RPV dismantling sequence contains the following main phases:
- Preparatory works.
- Mock-up and tests.
- Dry cutting zone preparation.

- RPV lifting and transportation to the cutting area situated in the SG-MCP bay
(room R002/1).
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Graph No. 11. Schematic drawing of reactor type V230 RPV body
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8.1.2.4

Preparatory works

e Reactor internal structures extraction and fragmentation (see section 8.1.1.2).

e Level -1.80 m. clearance of material (see section 8.1.1.5):

Steam Generators removal.

MCP removal.

Valves, piping, structures removal.
PZR and bubble tank removal.

e Pressurizer wall removal in elevation -1.80 m.

Demolition equipment lowering to level -1.80 m to free area after equipment
dismantling in level -1.8m.

Wall demolition.

Equipment removal.

¢ RPV separation from hot and cold legs:

Area preparation.

Automatic pipe cutter installation.

Remote control facilities implantation (Local control center).
Pipes cutting.

Equipment removal.

e RPV separation from other connections to other systems structures.

Mock-up and tests’

o Crane tests (Load test, emergency blocking test).

e Lifting means load tests.

e Structures integrity and structural analysis (structures load tests, civil structures
analysis).

o RPV mock-up:

Area preparation.

RPV Mock-up manufacturing.
RPV Mock-up transportation.
Cutting station implantation.
Cutting process development.

Packing process development.

! Mocks-ups shall be done to perform the testing of the tools and processes for dismantling works.
These tests shall be done in the workshop representing the execution conditions, for that it is required
to manufacture large scale models of the applicable equipment. Mock-ups testing shall be detailed
designed in further design steps.
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- Mock-up test report elaboration.
- Authorized expert’s approval.

Dry cutting zone preparation
Erection aperture on top of Steam Generator PG15 slab removal (if not done
previously).

Structures installation in level -1.80 m.

Turntable installation.

Shielding gates installation.

Containers lowering to level -1.80 m.

Manipulators installation.

Horizontal band saw installation (primary cutting zone).
Vertical band saw installation (fragmentation).
Radiation background sensors installation.

Gas filters and exhausts installation.

Remote control facilities implantation (Local control center).

RPV lifting and transportation to the cutting area situated in the SG-MCP
bay (room R002/1)

Before proceeding to the RPV transportation, the following activities shall be performed:

Main lifting devices preparation (traverse beam, slings, hoists, shackles).

Transportation route clearance. Working areas delimitation and marking.

Vessel transportation shall imply the following main activities:

Note

8.1.2.8

Traverse beam connection to the bridge crane hoist.
Traverse beam connection to the RPV.

RPV water drainage.

RPV lifting.

RPV transportation to the R002/1 area.

RPV lowering over turntable and structure.

RPV fixation.

: Both RPVs shall be dismantled in the same area.

Testing

8.1.2.8.1 On-site testing

Manipulation means shall be tested before activities start date. Reactor Hall crane (250 T)
shall be load tested, according applicable codes and standards. Regarding commercial lifting
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means, such as slings, hoists, shackles, etc., this equipment shall present their
corresponding certificates, including maximum load and utilization instructions.

8.1.2.8.2 Workshop testing

Prior to dismantling activities, a Mock-up testing shall be performed, in order to obtain
operative experiences, such as:

¢ Elaboration, optimization, and implementation of the dismantling concept.

e Simulation of all cutting steps as a basis of a safe cutting procedure as well as for
high availability and performance.

¢ Simulation to demonstrate collision-free operation and accessibility of all cutting areas
as well as implementation of locking and interlocking systems

e Times estimation and performance ratios.

e Short technical examination periods of documentation and equipment for all relevant
cutting steps with mock-up testing.

¢ Development of back-up techniques.

The major aims of the dismantling mock-up are the testing of the tools and working
processes to guarantee the adherence to the protection goals for the later cutting of the
active components as well as the technical feasibility. By an extensive test programme in the
presence of the authorized expert it will be proved that the used tools are suitable and a
technical optimization of the individual steps can be achieved.

Mocks-ups shall be done to perform the testing of the tools and processes for dismantling
works. These tests shall be done in the workshop representing the execution conditions, for
that it is required to manufacture large scale models of the applicable equipment. Mock-ups
testing shall be detailed designed in further design steps.

Special emphasis shall be given to the expected radiation exposure of the personnel, the
maximum application time of the tools and the minimization of the secondary waste.

After performance of each test, a corresponding test report will be prepared. The test report
evaluates the results of the test. The aim of the test report is to give the evidence that the
technological processes with personnel participation under active conditions are performed
under adherence of the limit and guide values of radiation protection and the facilities and
equipment are qualified for the work.

The test report shall include the following information about each test step:
e Description for each test step.

¢ Information about dose expectation on the basis of the calculated ambient dose rate
at the working places of the activated components, taking into account real times
taken during mock-up and information on the efforts for the performance of the test
steps during model dismantling.
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e Summary information on the qualification of the newly installed facilities and
equipment.

On the basis of the reports for each test process, the final report will be prepared and
submitted to the authorized experts for approval.
8.1.2.8.3 Dismantling location

A dry cutting zone is arranged at V1 for the purpose of fragmenting the reactor pressure
vessel.

The dry cutting zone is arranged in the Steam Generators & Main Coolant Pumps bay (SG-
MCP bay) (room R002/1), level -1.80 m, which shall be free from equipment for the
dismantling operations.

Graph No. 13. V1 NPP reactor building. Level -1.80 m. layout
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The cutting zone shall be common for both RPVs, and established in reactor n°1. The reactor
pressure vessel dismantled from its regular position is lowered through the erection aperture
into the SG-MCP bay. A 5 m high 4500 x 4500 mm protective dome is erected over the
erection aperture. The dome structure has a “connection” harness which serves as a
mediator between the RPV transport traverse and the hook of the 250 t central hall crane.
The reactor pressure vessel is slung by the central hall crane through the protective dome.

The dry cutting zone is a series of independent work areas separated from one another by
protective gates. It is divided into three different areas:

e Primary cutting area;
¢ Fragmentation area;

e Packaging area.
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Graph No. 14. Protective dome

Graph No. 15. Dry cutting area. 3D view
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The dry cutting zone consists of a set of the following components:
e Horizontal band saw (primary cutting area).
e Vertical band saw (secondary cutting area).
¢ Transportable turntable with fixing brackets.
¢ Gripping manipulators for packaging.
¢ Radiation background sensors.
¢ Lifting mechanisms, wire ropes and traverses.
e Gases filters.

¢ Shielding walls, gates, and manholes.

8.1.3 Reactor internals (RIS)

The reactor pressure vessel (RPV) is a cylindrical vessel with an elliptical bottom head and a
removable hemispherical top head called reactor head. The RPV contains the reactor
internals structures (RIS) that were designed to arrange and control the coolant flow, and
also for supporting fuel assemblies and guiding control rods during the operation of the plant.

The RIS consist of the following associated support and alignment devices:
e Protective Tubes Unit (PTU).
e Core basket.
e Barrel (reactor cavity).
o Barrel Bottom (cavity bottom).

Annex 7 shows the location of the internal parts of the reactor in the RPV and overview of the
block protective tubes. Typical configuration of the reactor VVER 440 type V-230 is given in
Annex 8.

8.1.3.1 Protective Tubes Unit (PTU)

During the operation of the reactor, the PTU served to protect the fuel assemblies and the
core basket from moving in the ascending direction of the coolant flow. Additionally, the PTU
was used to hold the fuel assemblies according to the triangular lattice, with defined gaps
between them to allow the thermal dilation of the assemblies and avoid coolant flow
blockage.

8.1.3.2 Core Basket

Core basket served mainly for precise positioning of fuel assemblies and control rod
elements inside the reactor and to uniform the distribution of coolant into individual elements.

8.1.3.3 Barrel (reactor cavity)

The barrel (also known as reactor cavity) is a vertical cylindrical vessel that slides down
inside of the RPV. The barrel contains all the RIS and ensures their centering and correct
position. Toward the bottom of the core barrel, there is the core basket on which lower
support plate the fuel assemblies were inserted during the operation. Below the core basket
is located the barrel bottom. The barrel is fixed by eight guide grooves impeding its rotational
moment and vibration. The guides are welded tongues located on the internal RPV surface.

Page 22 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

For descriptive purposes the barrel can be divided in four parts:
o Upper part, allows the barrel to be inserted and retrived out of the RPV.
¢ Mixing chamber region.

e Reactor Core region.

o Lower part — allows the positioning of the barrel bottom, its centering and it also
serves to preclude the rotation of the barrel bottom.

8.1.34 Barrel Bottom

The bottom part of the barrel (cavity bottom) is hung in the barrel and supports the core

basket. Coolant flow rate speeding profile was balanced and attenuated inside the barrel
bottom.

Graph No. 16. Core basket
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Graph No. 17. Protective Tube Unit.
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Graph No. 18. Reactor Barrel.
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Preparatory and dismantling works

The RIS dismantling sequence includes the following phases:

Wet cutting zone preparation.

Mock-up and tests.
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Preparatory works.

RIS lifting and transportation to the cutting area situated in the SG-MCP bay.

Wet cutting zone preparation
Erection aperture slab removal.
Packaging area implantation.

Room RO002/1 equipment installation: Fixing structures, transportable turntable,
manipulators, lifting devices, etc.

Shielding gates installation.

Pool installation, assembly, welding and testing.
Water cleaning system installation into the pool.
Cutting devices installation.

Manipulators installation.

Radiation background sensors installation.

Pool flooding.

Remote control facilities installation.

Mock-up and tests
Crane tests (Load test, emergency blocking test).
Lifting means load tests.

Structures integrity and structural analysis (structures load tests, civil structures
analysis).

Water filtration unit test. Change and filter disposal.
RIS mock-up:

- Area preparation.

- RIS Mock-up manufacturing.

- RIS Mock-up transportation.

- Cutting station implantation.

- Cutting process development.

- Packing process development.

- Mock-up test report elaboration.

Preparatory works
RV Head removal
- RVH Rigging and Guides installation.
- RV Head un-bolting.

- RVH lifting and transfer to actual or new storage position.
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- Verification of water level.

- Removal and storage of RVH guides.

8.1.3.9 RIS lifting and transportation to the cutting area situated in the SG-MCP
bay

Before proceeding to the RIS transportation, the following activities shall be performed:

e Room RO002/1 material clearance: Steam Generators and Main Coolant Pumps
removal.

¢ Main lifting devices preparation (traverse beam, slings, hoists, shackles).

e Transportation route clearance. Working areas delimitation and marking.

RIS transportation by RIS container shall imply the following main activities:
e RIS container lifting and transportation to the RIS location.
¢ RIS connection to container.
¢ RIS lifting and transportation to wet cutting station.

¢ RIS lowering over turntable (container shall assure radiological protection over water
level).

¢ RIS fixation to turntable.

e Container disconnection.

Note: Both RIS shall be dismantled in the same area. The abovementioned sequence shall
be the same for PTU, Barrel, Core Basket and Barrel Bottom parts

BOR - KVCR is designed for the following purposes:

o Transport, locations and lifting Block protective tubes (BOR), trash core, reactor
cavity, the lower part of the shaft or shafts with its bottom.

o Radiological safety of operating personnel during transport RIS and RIS control
functional parts.

The container includes a lifting device and roller cover.
The operation description is as follows:

During the emplacement or lifting operations of RIS, the container KVCR is set down and
placed on the RPV flange using the 250/32/2 tons bridge crane. The 250 tons bridge crane
hook block is attached to the eye lifting bracket of the lifting device. When removing one of
the RIS and after interlocking it to the container cylinder, the corresponding RIS is drawn in
the protection container KVCR (axial position is selected depending on the radiological
characteristics of the RIS, (i.e. core basket, PTU, Barrel, Barrel Bottom). RIS transport
container KVCR actuators are remotely controlled from stationary consoles. Then the 250
tons bridge crane transport the container KVCR containing the RIS is able to transport the
RISGeneral view of the RIS container (KVCR) / Similar Lifting device / Remote Sampling Add
attached to the RIS Container KVCR during RIS characterization (B6.4 Project).

Page 27 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

Graph No. 19. General view of the RIS container (KVCR) / Similar Lifting device / Remote Sampling
Add attached to the RIS Container KVCR during RIS characterization

8.1.3.10 Wet cutting area

The dismantling area shall be implemented in the SG-MCP bay, between alignment 11 and
12, in the area J as you can see in the sketch below. Wet cutting area lay-out, at the same
level where the dry cutting area has been implemented for the RPV cutting (-1.80 m.)

8.1.4 Annular water tank (AWT)

The Annular Water Tank (AWT) surrounds the Reactor Pressure Vessel to provide additional
radiological shielding for operators involved in works during refueling activities while the plant
was in operation phase.
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Graph No. 20. Wet cutting area. 3D view
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8.1.4.1 Preparatory and dismantling works

Fragmentation will take place on site, not carried out relevant dismantling works

8.14.2 Manipulation means

For material handling the bridge crane 32 tonnes (reactor hall crane) will be used and, if
necessary, the bridge crane 250 tonnes could be used.

8.1.4.3 Auxiliary systems
For the dismantling of the annular water tank the following auxiliary systems are required:
e Ventilation system.
e Compressed air system.
e Drainage system.
e Cooling system
e Liquid radwaste system.
o Fire protection.

e Electrical system.

8.1.5 Reactor shielding assemblies (RSA)

Shielding elements are intended to reduce the neutron flux level (neutron fluence) on VVER-
440/V-230 type reactor pressure vessel wall. During operation, the shielding elements are
located on the periphery of reactor core (see figure below). The total quantity of shielding
elements per reactor is 36 pieces. Shielding element itself is an assembly with similar
dimensions like a fuel assembly.

These elements have already been dismantled from their original position and are currently
stored in the SFSP in unit 2.

The transportation from SFSP unit 2 to the dismantling location shall be conducted in the
same way as the internals transportation to the wet cutting zone (same as presented in
previous sections), implemented in the SG-MCP bay, at the same level where the dry cutting
area has been implemented for the RPV cutting (-1.80 m).

8.1.5.1 Preparatory and dismantling works

Preparatory activities shall include every necessary activity for the dismantling activities
correct performance. This point includes scaffolding installation, zones identification and
marking, consumptions connections, evacuation routes cleaning and obstacles removal.

The necessary means shall be installed once the area is free of obstacles. The pool, cutting
devices, turntable, water cleaning systems, shielding gates, etc. shall be implemented.

As shielding assemblies have been extracted from the reactor and transported into the SFSP
unit 2, no further preparatory activities, such as RPV head removal or cavity flooding should
be conducted.

The RSA dismantling sequence includes the following phases:
o Wet cutting zone preparation.

e Mock-up and tests.
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¢ RSA lifting and transportation to the cutting area situated in the SG-MCP bay.
e RSA Cutting.

e Packaging and transportation.

Graph No. 22. Geometry model of VVER-440 showing Shielding Elements' loading in reactor core
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8.1.5.2 Wet cutting zone preparation
(See 8.1.3.10)

8.1.5.3 Mock-up and tests
o Crane tests (Load test, emergency blocking test).
e Lifting means load tests.

e Structures integrity and structural analysis (structures load tests, civil structures
analysis).

o RSA mock-up:
- Area preparation.
- RSA Mock-up manufacturing.
- RSA Mock-up transportation.
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- Cutting station implantation.
- Cutting process development.
- Packing process development.

- Mock-up test report elaboration.

8.1.54 RSA lifting and transportation to the cutting area situated in the SG-MCP
bay

Before proceeding to the RSA transportation, the following activities shall be performed:

e Room RO002/1 material clearance: Steam Generators and Main Coolant Pumps
removal.

¢ Main lifting devices preparation (traverse beam, slings, hoists, shackles).

e Transportation route clearance. Working areas delimitation and marking.
RSA transportation shall imply the following main activities:

¢ RIS/RSA container lifting and transportation to the RSA location.

e RSA connection to container.

¢ RSA lifting and transportation to wet cutting station.

e RSA lowering over turntable.

e RGSA fixation to turntable.

e Container disconnection.

Note: Both units” RSA shall be dismantled in the same area. The abovementioned sequence
shall be the same for both units.

8.1.6 Contaminated primary circuit equipment

This kind of equipment does not contain activated metal but only surface contamination. All
Unit 1 equipment and most of Unit 2 equipment belongs to VLLW class:

Unit 2 steam generators (without heat exchange tubes) belong to LLW while their tubes
belong to MLW.

After planned inline decontamination pressurizers and bubble tanks of both units will be
suitable for free release, waste class of Unit 2 SGs will decrease from LLW to VLLW, while
their tubes will be reclassified as LLW, all other equipment will remain VLLW. After
dismantling, additional decontamination may be applied thus further reducing waste class
down even to free release levels (except for Unit 2 SG tubes).

Regarding Main Circulation Pumps (MCP), Main gate valves, Mogilnik and circulation
pipelines, after decontamination, will be classified as VLLW, therefore, in-situ dismantling
shall be preferred to whole dismantling.

Pressurizer and bubble tank dismantling shall consider that, after decontamination, material
shall be classified as free release.

Regarding reactor shaft protection lid, it is non-contaminated.
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8.1.7 Preparatory and dismantling works

Preparatory activities shall include every necessary activity for the dismantling activities
correct performance. This point includes scaffolding installation, zones identification and
marking, consumptions connections, evacuation routes cleaning and obstacles removal.

The following sections describe the following devices:
e Steam Generators.
¢ Main Circulation Pumps.
e Main gate valves.
e Main circulation circuit pipes.
e Pressurizer with Bubble Tank.
e Mogilnik.
¢ Reactor shaft protection lid.
e Reactor pressure vessel head.

e Reactor pressure vessel head upper block.

Graph No. 23. Steam generator characteristics

1 - Steam generator body; 2 - Primary cold leg collector; 3 - Primary hot leg collector; 4 — Manhole; 5 - Heat
exchanger tubes; 6 - Vertical distance grid; 7- Horizontal distance grid; 8 - Feedwater pipeline; 9 — Separator; 10 -
Perforated sheet; 11 - Steam header; 12 - Primary circuit header cover; 13 - Secondary circuit header cover; 14
Cover seals for the primary and secondary circuit; 15 - Secondary circuit seal cover monitoring location; 16
Secondary circuit air vent; 17 - Primary circuit seal cover monitoring location; 18 - Primary circuit air vent; 19 -
Header periodic blowdown; 20 - Steam generator periodic blowdown; 21 - Steam generator permanent blowdown;
22 — Nozzle; 23 - Pipe unions for steam generator level checking.
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8.1.8 Steam generators

The Steam Generator (SG) is a horizontal heat exchanger consisting of a cylindrical vessel
blinded by elliptic fronts

Support structure is installed in the location of the SG and is welded to the anchoring
elements, which are encased in concrete in the lower plate of the structure

Horizontal SGs are the large evaporation surface and the ability to circulate coolant water
without concentrating impurities.

Main characteristics of the SG are defined in the Graph No. 23.

8.1.8.1 Cutting area preparation
Several interferences shall be removed prior to SG fragmentation, such as connection pipes,
valves, pumps, etc.

8.1.8.2 Removal of the insulation shell

Steam generators insulation shell shall be removed before dismantling operations. The
insulation shall be removed by cutting means, obtaining cases which may be hand-
manipulated and transported, taking into consideration health and safety measures for its
manipulation.

Graph No. 24. SGs Insulation shell
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Dismantling of the steam generators shall consist on the initial fragmentation of the
equipment in large parts on their regular positioning, for subsequent transportation to the
secondary fragmentation area for final fragmentation in small parts which shall be packed
into containers.
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The dismantling process shall begin with the removal (as a whole) of one of the steam
generators in order to free space in the SG-MCP bay for the cutting operations. In Graph No.
25 it is presented the SG to be removed for each reactor (PG11 in reactor 1 and PG6 in
reactor 2).

Graph No. 25. Steam generators to be removed first. Reactors 1 & 2
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The erection apertures for SG whole dismantling present lids which are embedded in the
floor by means of metal bands which are welded to the lids and covered with concrete, so
concrete shall be removed in the perimeter of the lid and metal bands welds shall be cut for
performing the lid removal.

There are six maintenance hatches (one above each SG) which may also be used for
material insertion/extraction.

Graph No. 26. Maintenance aperture over SG
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Once that erection apertures’ lid is removed, for the Steam Generator whole dismantling, it is
necessary to perform the following operations.

8.1.8.3 Steam header removal above the SG

Graph No. 27. Steam header dismantling

8.1.84 Pipework and process communications removal.
The cut-off pipes shall be closed by means of plugs.

Graph No. 28. Pipes diameters and installation of plugs
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8.1.8.5 Release the SG hangers

Once all pipe connections are cut, the steam generator shall be slung and suspended using
the central hall crane, in order to cut the steam generator’s hangers. These hangers shall be
cut at the SG supports level in order to allow the SG supporting on the floor in the next steps.

Page 36 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

Graph No. 29. SG hanging by central hall crane

8.1.8.6 SG lifting

Once the suspensions are removed, the steam generator shall be lifted through the erection
aperture. Since erection aperture length is smaller than steam generator length, it shall be
necessary the SG tilt in order to extract it to the central hall.

Lifting means shall be designed in order to perform this operation. Adjustable length tackles
shall be used (commercial or specially designed) and calculated.

8.1.8.7 SG storage on level +10.50 m

Once that SG is lifted through the erection aperture, it shall be transported to a dedicated
storage area in the central hall.
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8.1.9

Graph No. 30. Reactor 1. Level +10.50 m. SG storage location
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Graph No. 31. Reactor 2. Level +10.50 m. SG storage location.
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Pressurizer (PZR) with bubble tank

PRZ body itself is formed by a vertical cylindrical vessel welded semi-elliptical ends.
Schematic drawing of PRZ body is on figure below.
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Graph No. 32. Schematic drawing of pressurizer PRZ body.

Graph No. 33. Schematic drawing of bubble tank body
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Preparatory activities shall include every necessary activity for the dismantling activities
correct performance. This point includes scaffolding installation, zones identification and
marking, consumptions connections, evacuation routes cleaning and obstacles removal.

8.1.91 Most important preparatory work for the PRZ
¢ Pipes cutting, removal of pipes, structures, valves, etc.
e Thermal isolation removal.
¢ Scaffolding installation in level +2.70 m.
e Monorail installation.
e Jib crane installation.

e Transportation gantry installation on level -1.80 m.
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¢ [solation gates installation.

e Manipulators installation.

o Cutting devices installation (acetylene cutter & wire rope saw).
e Gas filter and exhaust installation.

Apart from the aforementioned preparatory works, the following milestones must be
completed before bubble dismantling.

8.1.9.2 Insulation removal

PRZ & bubble tank’s insulation shell shall be removed before dismantling operations. The
insulation shall be removed by cutting means, obtaining cases which may be hand-
manipulated and transported, taking into consideration health and safety measures for its
manipulation. Insulation material will be removed as part of BIDSF Project D4.3A to be
initiated during Phase | of the Decommissioning.

8.1.9.3 PRZ & PRZ bubble connections removal
8.1.9.3.1 Cutting of the associated pipes at the outside of the PRZ & bubble tank

The main concern for this operation is the removal of insulation and cutting of the pipes at
the PRZ flange level. This operation is carried out by means of oxyacetylene cutter.

The bubble tank dismantling sequence contains the following main phases:

e Pipes cutting, removal of pipes, structures, valves, etc.

e Thermal isolation removal.

e Scaffolding installation in level +2.70 m.

¢ Transportation gantry installation on level -1.80 m.

e SAS installation.

e Manipulators installation.

e Cutting devices installation (acetylene cutter & wire rope saw).

e Gas filter and exhaust installation.

e Room A511/1 (unit 1) or A511/1 (unit 2) concrete slabs removal.
8.1.9.3.2 Cutting area preparation

Several interferences shall be removed prior to PRZ / tank segmentation in the dry cutting
area.

First of all, mechanical structures, supports and other equipment shall be removed, so to
eliminate any interference and allow enough room for the cutting operations.

8.1.10 Main coolant pumps, main valves and primary piping
The coolant is pumped around the primary circuit by the main coolant pumps (MCPs).

Six vertical main circulation pumps are installed in circle closer to the center of the
compartment. Each MCP is installed on a tripod support and passes through a circular
opening of the deck floor with a diameter that exceeds the pump diameter.
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Twelve main gate valves are installed in circle close to the reactor shaft walls. The valves are
operated remotely by electrical drives which are installed in the electrical drives compartment
R102/1. The valves are connected to the drives via penetrations in the sealed hatches.

Motors of main coolant pumps and isolation valves shall be dismantled as a whole prior to
any fragmentation activity of its associated component. These motors, as well as the
spare/stand-by motors located in R301, shall be fragmented following standard procedures
due to non-significant radiological risk is expected.

Preparatory activities shall include every necessary activity for the dismantling activities
correct performance. This point includes scaffolding installation, zones identification and
marking, consumptions connections, evacuation routes cleaning and obstacles removal.

Dismantling operations in the box of Steam Generators and Main Circulation Pumps will start
cutting the Primary Piping close to the RPV bio-shield. For that, RPV water level shall be
established below the level of the main reactor coolant pipes in order to avoid leakages.
Once cutting of the primary piping in this location is finished, shielding plugs shall be installed
in the primary piping.

The proposed dismantling method assumes maximization of free release and avoiding
arrangement of new fragmentation and decontamination facility in the V1 Turbine Hall. All
equipment is fragmented in-situ to small fragments suitable for fragmentation and
decontamination in F&D facilities.

Primary pumps and valves will be fragmented by thermal (mainly) and mechanical methods.
These methods are described in previous sections of this document.

Dismantling of the MCP (Main Coolant Pump) consists in removal of the extractable part in
accordance with the maintenance process and cutting of the MCP shell into fragments of up
to 800 mm.

The MCP is to be dismantled first of all. Dismantling of the MCP is performed by way of its
disassembly in accordance with available maintenance process.

Disassembly of the MCP is done in accordance with the following pattern (extended):
e Dismantle the electric motor;
e Disconnect the MCP from process communications (cut the pipework);
e Dismantle the cooler;
e Dismantle the auxiliary circulation pump;
e Remove the upper and lower spacers;
¢ Remove the bioprotection from the main socket;
e Extract the removable part of the MCP using a maintenance traverse;
¢ Remove the journal-and-thrust bearing;
¢ Remove the shaft sealing unit;
o Dismantle the guiding device and place it in the central hall.
The internal part of the MCP is emplaced into an ISO container.

Upon removal of the extractable part of the pump it is necessary to remove the bolts
anchoring the flange and biological protection (steel slab). All of the above mentioned
operations are done in accordance with regular process using tools available at the NPP.
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When dismantling primary circuit equipment it is necessary to dismantle all pipelines of
auxiliary systems and GERBs. Erection of supports is required to immobilize pipelines and
equipment of the MCC. When cutting MCC pipelines they have to be additionally fixed.

Dismantling sequence of primary circuit is detailed in the following table:

Tab. No. 1. Cost Dismantling sequence of primary circuit

DISMANTLING AND WASTE MANAGEMENT STAGES (from left to right)

Equipment Dismantling & Handling . Final Con-
EQ. TYPES On-site ditioning
Preparation Dismantlin Size Conditionin Transport | Transport
eparatio smantiing reduction onditioning | and Storage Disposal,
) Dismantling In-situ cutting into small ' RH->C7-A3 to FR-box
Main fragments using Ultrasonic or
. . of motor . . . by crane pallet, truck
Circulation deck thermal (main) and In-situ electrochemical in RH.> C7-A2 NRR-FCC
Pumps equipment mechanical (further) C7- A3 or C7-A2 by truck to -k ’
quip cutting methods Y truc
Dismantling srrllr;-lf:‘tr:gritgr??s Ilr};ci)ng Ultrasonic or RH->C7-A3 to FR-box
Main Gate of motor thermal (main) and In-situ electrochemical in by crane pallet, truck
Valves . l?ie(r::ent mechanical (further) C7- A3 or C7-A2 Rl—é'>t:f;(’l'\2 to NtRR_IE cC,
quip cutting methods Y ruc
Mai In-situ cutting into small Ultrasonic or RH->C7-A3 to FR-box
Ci al":. fragments using orbital In-sit electrochemical in by crane pallet, truck
Fl’fcul_a fon ) cutters and other n-situ C7- A3 or C7-A2 RH-> C7-A2 | to NRR-FCC,
Ipelines mechanical methods by truck truck
8.1.11 Reactor vessel head

Reactor pressure vessel is closed by an elliptical component called RPV head. The reactor
pressure vessel head is bolted on to complete the vessel pressure boundary and to support
and locate the control rod drives.

Graph No. 34. Reactor vessel pressure head
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8.1.11.1 Dry cutting area preparation

Refer to section 8.1.2.6 (Dry cutting zone preparation).

Graph No. 35. Dry cutting area 3D model
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8.1.11.2 Reactor shaft protective lid removal

Reactor shaft protective lid shall be removed as described in section 8.2.2.6.6.

8.1.11.3 Upper block removal

Upper block and reactor pressure vessel head shall be disconnected from the reactor
pressure vessel and located in the reactor pressure vessel head stand.

Upper block and reactor pressure vessel head shall be unbolted once they will be required
for dismantling activities.

The RPV head dismantling sequence contains the following main phases:
e Preparatory works.
e Mock-up and tests.
¢ Dry cutting zone preparation.

o RPV head lifting and transportation to the cutting area situated in the SG-MCP bay
(room R002/1).

8.1.11.4 Preparatory works
¢ Reactor shaft protective lid removal.

e Upper block removal.

Page 43 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

e Pressurizer wall removal in elevation -1.80 m.
- Demolition equipment lowering to level -1.80 m.
- Wall demolition.
- Equipment removal.
e Level -1.80 m. clearance of material:
- Steam Generators removal.
- MCP removal.
- Valves, piping, structures removal.

8.1.11.5 Mock-up and tests
o Crane tests (Load test, emergency blocking test).

e Lifting means load tests.

e Structures integrity and structural analysis (structures load tests, civil structures
analysis).
¢ RPV head mock-up:
- Area preparation.
- RPV head Mock-up manufacturing.
- RPV head Mock-up transportation.
- Cutting station implantation.
- Cutting process development.
- Packing process development.

- Mock-up test report elaboration.

8.1.11.6 Dry cutting zone preparation
See 8.1.2.6 (Dry cutting zone preparation).

8.1.11.7 RPV head lifting and transportation to the cutting area situated in the SG-
MCP bay (room R002/1).

Before proceeding to the RPV head transportation, the following activities shall be
performed:

¢ Main lifting devices preparation (traverse beam, slings, hoists, shackles).

e Transportation route clearance. Working areas delimitation and marking.
Vessel head transportation shall imply the following main activities:

e Traverse beam connection to the bridge crane hoist.

e Traverse beam connection to the RPV head.

e RPV head lifting.

¢ RPV head transportation to the R002/1 area.

e RPV head lowering over turntable and structure.
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¢ RPV head fixation.
Note: Both RPV heads shall be dismantled in the same area

8.1.12 Mogilnik

Mogilnik consists of large number of contaminated pipes and a small volume of concrete. It’s
situated at the V1 NPP reactor hall, elev. +10.50 m. These pipes storage remote handle
waste (high activity). The concrete may be treated in order to separate potentially
contaminated upper layer from potentially clean concrete with a concrete shaver.

Dismantling strategy followed for the Mogilnik dismantling shall consist on the pipes
fragmentation on the SG-MCP bay, in the same dismantling area defined for the SG tubes
fragmentation. Decontamination activities shall be conducted in the F&D areas.

In order to extract the Mogilnik pipes from their original position, the embedded concrete
shall be removed for allowing the pipes slung with the central hall crane.

Graph No. 36. Mogilnik
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Graph No. 37. Dismantling location
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Preparatory activities shall include every necessary activity for the dismantling activities
correct performance. This point includes scaffolding installation, zones identification and
marking, consumptions connections, evacuation routes cleaning and obstacles removal.

Apart from preparatory works, the following milestones must be completed before Mogilnik
dismantling:

8.1.12.1 Components stored into Mogilnik removal

Prior to Mogilnik dismantling, the solid waste stored in the tubes shall be removed.

In order to extract the solid waste stored inside the Mogilnik, a special device shall be used.

8.1.12.2 Cutting area preparation

Interferences shall be removed prior to Mogilnik fragmentation, mainly the SGs & MCPs, but
also components such as connection pipes, valves, pumps, etc.

8.1.12.3 Protective tent installation

A protective tent shall be erected over the Mogilnik in order to avoid contamination
dispersion. This protective tent shall be connected to the ventilation system for air treatment
during the concrete removal operations.

8.1.13 Reactor shaft protection lid (RSPL)

Reactor shaft protective lid itself is formed by a vertical cylindrical and semispherical cap
bolted to the concrete slab of the Reactor Hall. RSPL body is shown on Graph No. 38.
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Graph No. 38. Reactor shaft protective lid
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The strategy for the RSPL dismantling shall consist on performing a primary fragmentation
on their original position, for transporting the pieces to a post-fragmentation area (C7-A3),
where the pieces shall be fragmented with maximum dimensions of 1.2 x 0.8 x 0.8 m., and

loaded into containers.

Frimary cutting area

Graph No. 39. Cutting areas
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The cutting zone is arranged around RSPL at the reactor hall (room R301), level +10.50 m.,
which shall be free from other equipment and structures for the dismantling operations.

The dry cutting zone shall consist on a working area separated from others by a protective

tent.

The cutting zones consist on a set of the following components:

e Protective covers.

e Scaffolding.
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¢ Anchoring protective structure.

e Oxyacetylene cutting torch.

e Diamond wire rope.

e Lifting mechanisms, wire ropes and traverses.

¢ Ventilation and gas filters.

Preparatory activities shall include every necessary activity for the dismantling activities
correct performance. This point includes scaffolding installation, zones identification and
marking, consumptions connections, evacuation routes cleaning and obstacles removal.

8.1.131 Cutting area preparation

Dismantling of the protective lid of the reactor shaft is carried out in the central hall (because
the size of the lid does not allow it to be transported beyond the limits of the central hall).

To this end a metal tray is arranged in the central hall for the purpose of collecting fine
concrete fragments. Tray's diameter is 9 meters.

A 7.5 m high double-layer tent with a ventilation hose attached to it is erected around the
protective lid of the reactor shaft. The distance between the tent and lid's surface has to be
no less than 1.2 meters.

Graph No. 40. Upper block
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8.1.13.2 Reactor vessel head upper block

The Upper Block is the part of the Reactor Head which acts as a vertical guidance for the
Control Rod Bars, involved in the emergency control and protection of the Reactor Pressure
Vessel. It consists of a ring-form steel structure with 6 bars which act as stiffeners, and 37
control rod bar guidance that goes as far as the upper side of the Reactor Head.

Preparatory activities shall include every necessary activity for the dismantling activities
correct performance. This point includes mock up and tests, scaffolding installation, zones
identification and marking, consumptions connections, evacuation routes cleaning and
obstacles removal.

Upper block and reactor pressure vessel head are located in the reactor pressure vessel
head stand. Upper block and reactor pressure vessel head shall be unbolted (6 bolts M36)
once they will be required for dismantling activities.

8.1.13.3 Cutting area preparation

Steam generators and main coolant pumps, as well as all other equipment (valves,
structures, pipes, etc.) shall be removed, so to eliminate any interference and allow enough
room for the cutting station installation.

8.1.14 Other facilities in and out of Control Zone

Dismantling and segmentation are aimed at subsequent disassembling of technological units
of the nuclear power plant and, to the utmost possible extent, their release for further use, or
segmentation to a size that allows for secure transportation to the F&D station for further
processing.

This section describes the dismantling techniques used during dismantling / removal systems
for the following main categories:

e Piping.

e Tanks and containers.
e Heat exchangers.

e Pumps.

e Valves.

e Piping feedthroughs.
e Diesel generators

e Auxiliary systems

e Electrical Systems

Pre-dismantling decontamination will be performed on-site facilities. The aim of in situ
decontamination is the removal of residual contamination, in order to reduce the exposure of
workers to radiation during subsequent dismantling work such as cutting and removal.

8.1.15 Piping

The following activities shall be taken as a standard methodology for the dismantling
activities applicable to all the piping in the nuclear power plant of Bohunice:
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e Remove insulation (if not previously done in project D4.3A — “Dismantling of

Insulation in Controlled Area”).
¢ Install contamination controls (if contaminated, RT3 and above).
e Set up torch/powersaw/track mounted torch.
¢ Rig pipe before cutting.
e Cutin fragments to fit the corresponding container.
e Remove torch/powersaw/track mounted torch.
e Cap pipe ends with temporary covers.
¢ Remove contamination controls (if contaminated, RT3 and above).

e Remove piping to transfer container and send to free release (if piping is clean, RT1
or RT2).

8.1.16 Tanks and containers

Before removing any tank is required to remove sludge. Some tanks will be decontaminated
in place before the removing.

The following activities shall be taken as a standard methodology for the dismantling
activities applicable to all the tanks and containers in the nuclear power plant of Bohunice:

e Remove insulation (if not previously done in project D4.3A — “Dismantling of
Insulation in Controlled Area”).

¢ Install contamination controls (if contaminated, RT3 and above).

e Disconnect inlet and outlet piping.

e Cap openings.

e Unbolt from floor.

e Set up cutting tool.

¢ Rig segment for removal .

e Cutin fragments to fit the corresponding container.

e Remove segment, accumulate and send batch to packing area.

e Remove contamination controls (if contaminated, RT3 and above).

¢ Remove and transfer to free release (if clean, RT1 or RT2).

Remove, wrap in plastic, decontaminate if applicable, and finally send to ISF, RWTC or
Clearance station as function of decontamination results (if contaminated, RT3 and above).

8.1.17 Heat exchangers
The following activities shall be taken as a standard methodology for the dismantling
activities applicable to all the heat exchangers in the nuclear power plant of Bohunice:

¢ Remove insulation (if not previously done in project D4.3A — “Dismantling of
Insulation in Controlled Area”).
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Mount pipe cutters.

Install contamination controls (If contaminated, RT3 and above).
Disconnect inlet and outlet lines.

Cap openings.

Unbolt from mounts.

Remove contamination controls (If contaminated, RT3 and above).
Rig for removal.

Cut in fragments to fit the corresponding container.

Remove and transfer to free release (if clean, RT1 or RT2).

Remove, wrap in plastic, decontaminate if applicable, and finally send to ISF, RWTC
or Clearance station as function of decontamination results (if contaminated, RT3 and
above).

Pumps

The following activities shall be taken as a standard methodology for the dismantling
activities applicable to all the pumps in the nuclear power plant of Bohunice:

De-energize.
Disconnect power lines to pump motor.
Drain coolers and oil reservoirs.

Remove insulation (if not previously done in project D4.3A — “Dismantling of
Insulation in Controlled Area”).

Install contamination controls (if contaminated, RT3 and above).
Disconnect suction.

Discharge connections.

Unbolt frame from foundation.

Cap openings with temporary covers.

Remove contamination controls (if contaminated, RT3 and above).
Unbolt motor from pump and frame (if motor-driven turbine).

Rig motor for removal (if motor-driven turbine).

Remove motor and send to free release (if motor-driven turbine is clean, RT1 or
RT2).

Remove, wrap in plastic, decontaminate if applicable, and finally send to ISF, RWTC
or Clearance station as function of decontamination results (if contaminated, RT3 and
above).

Rig pump for removal.

Cut in fragments to fit the corresponding container.
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Remove and transfer to free release (if pump is clean, RT1 or RT2).

Remove, wrap in plastic, decontaminate if applicable, and finally send to ISF, RWTC
or Clearance station as function of decontamination results (if contaminated, RT3 and
above).

Valves

The following activities shall be taken as a standard methodology for the dismantling
activities applicable to all the valves in the nuclear power plant of Bohunice:

8.1.20

Remove insulation.

Install contamination controls (if contaminated, RT3 and above).
Set up cutting tool.

Rig valve before cutting.

Cut in fragments to fit the corresponding container.

Remove cutting tool.

Remove contamination controls (if contaminated, RT3 and above).

Place valve and stem in transfer container for removal to laydown area (if valve is
clean, RT1 or RT2).

Remove, wrap in plastic, decontaminate if applicable, and finally send to ISF, RWTC
or Clearance station as function of decontamination results (if contaminated, RT3 and
above).

Piping feedthroughs

The following activities shall be taken as a standard methodology for the dismantling
activities applicable to all the piping feedthroughs in the nuclear power plant of Bohunice:

Remove insulation if exists (if not previously done in project D4.3A — “Dismantling of
Insulation in Controlled Area”).

Install contamination controls (if contaminated, RT3 and above).

Set up cutting tool.

Rig pipe before cutting.

Cut both ends of the pipe in order to detach them to the feedthrough.
Cut in fragments to fit the corresponding container.

Remove contamination controls (if contaminated, RT3 and above).

Remove piping feedthrough to transfer container and send to free release (if piping
feedthrough is clean, RT1 or RT2).

Remove, wrap in plastic, decontaminate if applicable, and finally send to ISF, RWTC
or Clearance station as function of decontamination results (if contaminated, RT3 and
above).
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8.1.21 Electrical systems, management and control system

The dismantling of electrical systems includes the dismantling of metal structures, equipment
and components. All these technological facilities have different shape, size and weight.
They are manufactured from different materials such as stainless steel, carbon steel, non
ferrous metals or from different steels covered by thin stainless steel liner.

The steps expected for electrical equipment dismantling are the following:

e Provision of necessary areas and workplaces for storage of dismantled facilities and
material.

e Dismantling of facilities containing hazardous waste.
¢ Dismantling of other technological facilities.
e Dismantling cable distribution.

e Dismantling auxiliary, support and other structures, shelters, small installation
material, cabinets and cable trays.

8.1.22 Other equipment

This section includes information regarding dismantling techniques of several equipment
types considered relevant for its importance during decommissioning, dimensions, or
number of individuals in the Plant. Therefore this section does not cover all other minor
equipment types.

e Doors: generally a door shall be dismantled prior to demolition works and after the
dismantling of the communicated areas is finished (because door can avoid the
spread of contamination between areas); in some cases, a door shall be dismantled
first (in example if the door is in the middle of a transport route). Dismantling method
for doors is a combination of manual/mechanical/thermal methods depending on the
size/weight of the door and its radiological status. Door will be disposed according to
its material and radiological status. In general, door frames will not be dismantled until
demolition works, in case any frame should be dismantled first (in example because
the door should be enlarged for any reason), it will be dismantled using mechanical
methods.

e Linings: Dismantling of lining shall be performed by mechanical/thermal methods
taking into account its radiological status. Embedded parts of the linings will remain in
the civil structure until demolition of the building. Linings will be disposed according to
its material and radiological status.

o CN Evaporator: CN system shall be operative while liquid generation in building
S0800 is potentially high. Once the liquid generation is low, liquid RAW could be
managed at RWTC and therefore the system could be dismantled. Evaporator shall
be drained previously to the dismantling process. Mechanical dismantling shall be
considered as preferable method for its dismantling.

e Containers KVCR and BEKO: fragmentation of these containers could be done in
both dry cutting area, or in a dedicated area to be implemented in the Reactor Hall
taking into account its radiological status for the selection of the fragmentation
method.

e 250 t Reactor Hall crane: 250 t crane dismantling shall be performed after the
removal of the roof of the Reactor Building (see 5.9.3.4). Beams and trolleys shall be
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dismantled by means of an external crane. First the trolleys will be lifted and
removed, after that the beams will be removed in one lifting (both together in the
same lifting manoeuvre). Finally the crane will be transported to the storage area for
final dismantling.

8.2 RAW management

Processing of RAW aims at safety and economic efficiency of handling with them. Basic
approaches comprise volume reduction, removal of radionuclides and modification of
composition (incineration, pressing, vaporisation, ion exchange, filtration, decontamination,
neutralisation, coagulation, flocculation of chemical substances and similar), storage and
final disposal. The individual methods are often combined in such a way as to achieve the
maximum decontamination effect. This can lead to generation of secondary RAW
(contaminated filters, saturated ionex materials, sludge). Processing of RAW at JAVYS a.s.
is carried out, depending on the RAW type, at the nuclear facilities RWPTT or at A1 NPP.

8.2.1 General procedures of handling RAW

In course of operation and decommissioning of a nuclear facility a wide range of radioactive
waste is produced that must be isolated from the population and the environment.
Radioactive wastes are classified according to various criteria, such as:

- Their state of matter: solid, liquid and gaseous,
- The activity level: Very low, low, medium and highly active,

- Processing possibilities: Pressable, incinerable, non pressable, non incinerable,
liquid.

The following targets are pursued by waste processing:
- To lower the amount of wastes by reducing their volume.
- To create a safe form suitable for their storage/disposal by fixation.

- To provide sufficient barriers against radioactivity leaks into the environment
during their disposal in the repository.

Wastes originating from the controlled zone are divided already upon their generation into
radioactive and non-radioactive (suitable for release into environment) and subsequently
separated according to the activity level and the possibilities of further processing (Catalogue
of RAW types).

All radioactive wastes are carefully stored, observed and, over the entire time of work with
them, monitored, registered and controlled. Liquid and solid wastes are modified by means of
suitable technologies to a form appropriate for long-term storage or final disposal in the
repository. Gaseous wastes are purified on special filters and released in form of gaseous
discharges.

Modification of radioactive wastes represents activities by which their physical-chemical
features are altered and a form created that is suitable for secure manipulation when storing
and placing them to their final destination. One of these is fixation - solidification of liquid
RAW. The liquid component containing radionuclides is incorporated into a solidifying agent
providing a solid and stable form in the long run. Among the most used solidifying agents for
fixation of radionuclides there belong cement, bitumen and glass. Fixation can be also
carried out by means of synthetic or ceramic materials. The decision as to which agent is to
be used is guided mainly by chemical and radiological features of RAW to be solidified, their

Page 54 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

amount, procurement expenses of the individual technologies and further handling with the
solidification product.

JAVYS a.s. currently avails itself of the following RAW modification technologies:
- Bitumenation
- Vitrification

- Cementation

- Sialisation
8.2.2 Fragmentation
8.2.2.1 Fragmentation of the reactor pressure vessel

For purposes of the reactor pressure vessel fragmentation a zone of dry cutting shall be set
up at V1 NPP. The zone consists of the following complex of components:

- Protective dome.
- Anchoring protective structure.

- Band saw with a positionable saw blade (allowing for horizontal and vertical cuts),
or alternatively two band saws (a vertical and a horizontal).

- Transferable turning-table with fixing brackets.

- Conveyor.

- Gripping manipulators.

- Detectors of background radiation.

- Heaving mechanisms, wire ropes and traverses.

- Aerosol filters.

- Exhausters.

- Cameras and steering process monitoring detectors.
- Safety walls, gates and revision openings.

The dry cutting zone consists of individual work stations in a row divided from each other by
protective barriers:

- Primary cutting area.
- Fragmentation area.
- Loading area.

The reactor pressure vessel, dismantled from its spot will be lowered through the mounting
opening to the box ST-MPC (PG-HCC) and anchored in the construed frame. Above the
mounting opening, a protective dome of 4.500 x 4.500 mm and 5 m height will be erected.
The dome structure features "connecting" ropes that serve as an interconnection between
the transporting traverse of the RPV and the 250 t hook of the reactor hall crane. The reactor
pressure vessel will be suspended by the reactor hall crane through the protective dome.

Then the reactor pressure vessel will be cut by means of a band saw into large annular
fragments. The cutting process will begin with the lower vessel part sustained by the reactor
hall crane.

Page 55 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

Graph No. 41. Dry cutting station

==l
I

1. Horizontal Band Saw 2. Shielding Gate 3. Reactor Pressure Vessel
4, Vertical Band Saw 5. Turntable 6. Manipulator for packaging
7. Packaging station B. Lifting facility

The cut-off large-scale fragment will be removed to the fragmentation area furnished with
other cutting devices and manipulators. Secondary cutting will be carried out in the
fragmentation area, providing the storage of all fragments into containers (except from the
upper part of the reactor).

Cutting of the reactor pressure vessel in the dry cutting zone is carried out up to the pipe
bottom. The remaining upper vessel part is to be fragmented by a standard machine band
saw in the main cutting area.

Graph No. 42. Horizontal band saw
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8.22.2 Secondary cutting area (Fragmentation area)

Once that initial cutting has been performed in the primary cutting area, the transportable
turntable shall conduct the ring-shaped fragment to the secondary cutting area.

The fragmentation area is equipped with a vertical band saw for performing the final
fragmentation of the ring-shaped vessel portions.

Graph No. 43. Vertical band saw

The cut-off large-size fragment is placed into the fragmentation area equipped with additional
cutting devices and manipulators. It is in the fragmentation area where secondary cutting
takes place making it possible to package all of the parts into containers (except for the
upper part of the reactor).

The fragments of the lower and upper reactor parts will be disposed in fibre-concrete
containers. Fragments from the central part of the reactor pressure vessel will be disposed in
shielded containers, while monitoring whether the dose rate on the surface of the containers
does not exceed the value of 10 mSv/h. For this purpose individually manufactured
containers with the required dimensions shall be used (this way the optimum thickness of the
container walls for specific devices to be placed inside can be chosen, hence reducing the
necessary storage space).

In total the reactor pressure vessel is cut into 190 fragments with the following breakdown:
o 132 fragments making up the central (activated) part of the vessel
¢ 58 fragments coming from:
o 12 fragments from the flange
o0 16 fragments from the pipe stub ,
o 30 fragments from the reactor bottom zones.

Totalling, packaging of RPV fragments will require 32 FCC and 44 CFM containers.
Quantities are estimated for one unit.
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Fragmentation of internal reactor components

Internal reactor components comprise:

Protective Tube Unit
Active zone basket.
Barrel.

Barrel bottom.

Graph No. 44. Front view wet cutting area
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1. Working and intervention area 2. Power manipulator for packaging 3. Cutting device
4. Reactor component 5. Rotating table 6. Tool support system
7. Rack to insert baskets 8. Cutting pond 9. Water cleaning system
10. Overhead crane 11. Shielding cast 12. Shielding door

13. Packing station

A wet cutting zone will be set up for purposes of fragmentation of internal reactor
components and will consist out of the following main devices:

Band saw with a positionable saw blade (allowing for horizontal and vertical cuts),
or alternatively two band saws (a vertical and a horizontal).

Plasma cutter.

CAMC tool (contact-arc-metal-cutting).
Transferable turning-table with fixing brackets.
Conveyor.

Gripping manipulators.

Detectors of background radiation.

Heaving mechanisms, wire ropes and traverses.
Water exchange system.

Aerosol filters.

Water treatment filters.

Exhausters.

Cameras and steering process monitoring detectors.

Protective barriers and air seals.
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Wet cutting zone will be set up in the fuel exchange basin and the spent fuel basin which are
interconnected by a corridor with an air seal.

8.2.2.3.1 Fragmentation of the Protective Tube Unit (PTU)

In terms of fragmentation the PTU is the most complex item of all the RIS. The issue of PTU
fragmentation lies in the complicated geometry of the PTU structure whose elements have
varying wall thickness (8 to 300 mm).

In the table below, it is presented the dismantling sequence and cutting means for PTU
dismantling:

Tab. Nr. 1. Dismantling sequence of primary circuit

Step Description Cutting technique

1 Fragmentation of the lower grate CAMC; Plasma cutting
2 Cutting of pipes to the lower grate Plasma cutting

3 Circular cutting of the cylindrical part of the lower shell Band saw

4 Cutting of the lower shell pipes Plasma cutting

5 Cutting of guide pipes under the upper grate Plasma cutting

6 Fragmentation of the upper grate CAMC; Plasma cutting
7 Cutting of guide pipes above the upper grate Plasma cutting

8 Cutting and fragmentation of the upper shell Band saw

9 Cutting of the temperature control pipes Plasma cutting

8.2.2.3.11 Protective Tube Unit cutting

e PTU transportation inside the container to the cutting station.

NOTE: Since PTU dimensions imply that it cannot be completely submerged, the container
shall not be disconnected until PTU is cut so the water level is over the PTU maximum
height.

e PTU placement on the turntable.

e Central part horizontal cut on the turntable.

e PTU lifting inside the container.

e Ring shaped vertical cut on the turntable.

e Pieces insertion into transportation basket.

e Shielding cask installation over the transportation basket.
e Cask transportation to packaging area.

e Shielding doors closing.

¢ Packaging into containers.

e Containers extraction.

e PTU+ RIS container lowering over turntable for the following cutting steps with the
same sequences.
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In total the PTU is cut into 336 fragments 202 of which are protective tube fragments, 86 are
fragments of the upper and lower grates, 48 are fragments of upper and lower shells.

Fragments of the upper part of the PTU and protective pipes belong to the LLW category.
Fragments of the lower slab and lower shell belong to the MLW category.

Fragments of protective pipes are subject to packaging inside fiber-concrete containers
together with other fragments. 6 fiber-concrete containers will be required overall.

8.2.2.3.2 Fragmentation of the core basket

The core basket is cut into fragments. Cutting of the basket is done top to bottom as parts
become accessible in the following order:

Tab. Nr. 2. Core basket dismantling sequence

Step Description Cutting technique
1 Fragmentation of the lower slab CAMC + Plasma cutting
2 Fragmentation of the shell to the lower slab Band saw
3 Fragmentation of the upper part of the shell Band saw
8.2.2.3.21 Core basket cutting

e Core basket fixation over turntable.

e Horizontal cut on the turntable.

e Ring shaped vertical cut on the turntable.

e Pieces insertion into transportation basket.

e Shielding cask installation over the transportation basket.
e Cask transportation to packaging area.

e Shielding doors closing.

e Packaging into containers.

e Containers extraction.

The core basket is cut into 109 fragments. The 300 mm thick lower slab poses the greatest
challenge in cutting of the core basket.

Core basket fragments belong to the MLW category and are subject to loading into Medium
Level Waste containers. 20 such containers are required overall.

8.2.2.3.3 Fragmentation of the barrel

The reactor barrel is cut into segments with a band saw from top to bottom as parts become
accessible.

According to classification during cutting the reactor barrel will have three zones: fragments
of the upper and lower zones are LLW, fragments of the central zone of the reactor barrel are
MLW.
8.2.2.3.3.1 Barrel cutting

o Barrel transportation inside the container to the cutting station.
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e Barrel placement on the turntable.

e Central part horizontal cut on the turntable.

e Barrel lifting inside the container.

e Ring shaped vertical cut on the turntable.

e Pieces insertion into transportation basket.

e Shielding cask installation over the transportation basket.

e Ensemble Cask and basket transportation to packaging area.
e Shielding doors closing.

e Packaging into containers.

e Containers extraction.

e Barrel + RIS container lowering over turntable for the following cutting steps with the
same sequences.

The reactor barrel will be fragmented:
e The central part (MLW) into 40 fragments.

e The upper and lower parts (LLW) into 32 upper part and 16 lower part, total 48
fragments.

Fragments belonging to the MLW category are loaded into Medium Level Waste containers.
Overall 6 such containers will be required.

Fragments belonging to the LLW category will be loaded into fiber-concrete containers used
for disposal in the Mochovce repository. Overall 7 such containers will be required.

8.2.2.3.4 Fragmentation of the barrel bottom
8.2.2.3.4.1 Barrel bottom cutting
e Barrel bottom fixation over turntable.
e Horizontal cut on turntable.
¢ Ring shaped vertical cut on turntable.
e Pieces insertion into transportation basket.
o Ensemble shielding cask installation over the transportation basket.
e Cask transportation to packaging area.
e Shielding doors closing.
e Packaging into containers.

e Containers extraction.
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The bottom of the reactor barrel is cut into segments with a band saw, upper and lower shell
part 74 pieces, central tubes 111 pieces and central shell 18 pieces, total 203 fragments.
Fragments of the reactor barrel bottom belong to the LLW category and are subject to
loading into fiber-concrete containers. Overall 8 fiber-concrete containers will be required.

8.2.24 Fragmentation of the reactor shielding assemblies, absorbers of the control
rod drives, connection rods

Fragmentation of shielding assemblies shall be performed in the wet cutting zone by means
of remote operations. This alternative consists on cutting the activated elements into
fragments which can be packed into containers suitable for interim storage in the ISFS or
disposal.

8.2.2.4.1 RSA/ the control rod drives cutting
e RSA/ the control rod drives fixation.
e RIS/RSA container extraction.
¢ RSA/the control rod drives fragmentation (1 m. pieces).
e Pieces manipulation into transportation basket.
e Shielding cask installation over the transportation basket.
e Cask transportation to packaging area.
¢ Shielding doors closing.
e Packaging into containers.

e Containers extraction.

Cutting devices available in the wet cutting station shall be used for shielding assemblies
cutting. A dedicated guillotine knife is used for fragmentation (a device similar to the one
used in cutting of fuel assemblies in “hot” chambers). Nevertheless, band saw cutting
installations already available for RIS dismantling operations might be used as well, due to
thickness limitation of guillotines. During next engineering definition phases, the cutting
method shall be precisely defined.

Iltems are cut into fragments no longer than 1 m. The cut-off parts shall be introduced by
means of a manipulator into a basket. The basket is set into a MLW type container.

RSA are completely activated therefore there is no consideration of separation LLW from
MLW and complete assemblies shall be sent to ISFS for long term decay storage. RSA
fragments will remain there until they are suitable for further management.

Transportation shielding sets from the storage pool of 2.unit to the cutting area will be carried
out by a conventional protective channel for shipping. The set will be launched and anchored
below the water surface.

Fragmentation of the connecting rods will be carried out in dry cutting zone, see chapter
8.1.1.1.1.
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8.2.2.5 Fragmentation of the annular water tank

Fragmentation of the annular water tank will be performed in order to divide the activated
part of the tank with a weight of 10.2 t (maximum weight of the inner casing, considering a
protective cylinder and filling of less than 25 t) from the remaining structures and to obtain
the possibility to store the activated tank fragments in fibre-concrete containers.

Cutting of annular water tank will be carried out in the dry cutting zone set up for the reactor
pressure vessel.

It will be performed by means of a band saw. The bases and middle rings will be cut off at the
inner casing of the annular water tank. In the next step, the inner casing fragment shall be cut
in approximately 4 parts.

Main activities for AWT dismantling are, in sequence are:

1 Protection installation: A 25 mm thick wall and 9.8 Tons weight cylinder shall be installed
onto the internal surface of the tank. This protective cylinder has two functions:
immobilization of the heat insulation on the internal surface of the tank and additional
protection against radiation. Cylinder and internal Shell are fixed with an immobilizing
solution that fills the space between these two components. The backfill solution could be
cement, resin, polymer, etc. so its total weight would be 2-5 Tons depending on the
material.

Graph No. 45. Protection installation
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2 Water draining.

3 Filling of the internal space with grout (LDCC), by injection, with the purpose of prevent
vibration during cutting process and reduce dose rate for operators. LDCC has a lower
density and a lower thermal conductivity than regular concrete.

4 Primary cutting (on-site) into 12 fragments. During cutting of the AWT, the reactor shaft is

closed off at the level of the concrete ledge. The cutting is done with a wire rope. It's
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necessary to take into account that ex-core neutronic flux measure channels pass
through the AWT.

Graph No. 46. AWT primary cutting
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5 Lifting and transportation of cut-off fragments to the dry cutting area.

6 Secondary cutting (fragmentation) of the AWT, in dry cutting area. The objective of this
activity is to separate the activated part of the tank (LLW) from the rest of structures
(VLLW) and obtaining the possibility to package activated fragments of the AWT into
FCC's. The bottoms and the middle ring are cut off in areas adjoining the internal shell of
the annular water tank.

Graph No. 47. AWT secondary cutting

VLLW

Each 12 fragments obtained from the primary cutting is cut into five parts (four LLW pieces
and one large VLLW). These secondary cuts are represented by the blue lines in the figure
above. Three of the four LLW parts are 1400x1080x22mm (large fragments) and the other
one is 300x1080x22 (small fragments).

It’s strictly necessary that, during design phase of the dry cutting area, shape, weight and
dimensions of the fragments of the AWT have to be taken into account.

Four FCC’s (Fiber-concrete containers) will be necessary for packaging all the activated
parts of the AWT. Each FCC will store 9 large and 4 small fragments. Then, they will be
removed by the maintenance aperture.

VLLW fragments are extracted from the dry cutting area by the Steam Generator aperture
and stored in 6m ISO containers.
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8.2.2.6 Fragmentation of the contaminated equipment of PC

Annex 2 shows the dismantling and treatment stages contaminated materials from PC and
the sequence of activities of dismantling and treatment of contaminated materials is shown in
Annex 3.

8.2.2.6.1 Steam generators

8.2.2.6.1.1.1 Large fragmentation

Initially, each steam generator is cut into large parts by means of gas cutting, as presented in
the figure below. A PFU shall be used to maintain on depression the SG meanwhile the
cutting works are taking place connection the aspiration section to the steam pipe stub (on
the SG body) and eventually connected to the regular exhaust ventilation system of the
region.

Overall number of fragments is 18 pieces, including the two headers which shall be
dismantled as a whole.

Graph No. 48. Steam generator cutting scheme
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Regarding the tubing, it shall be removed as 5 m long pipes. In the area of the U-shaped
bend the tubing shall be cut by means of a wire rope saw. Afterwards, pipes shall be post-
fragmented in order to fit into the transportation containers.

8.2.2.6.1.1.2 Post-fragmentation

The additional fragmentation on site shall be conducted in the free spot left by the steam
generator which has been previously extracted as a whole. In this area, a vertical band saw
machine shall be installed in order to obtain small parts, up to 800 mm, which shall be
inserted into containers and extracted through the erection aperture.

The large fragments transportation from the SG initial position to the post-fragmentation area
shall be performed by means of a mobile gantry, composed by beams and hoist with enough
capacity for assuming the large fragments loads and enough spam to charge the small
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fragments into the containers. Gantry is designed with the adequate dimensions and bearing
capacity by steel beams, including a lifting device and rollers in the bottom part, to allow the
dismantling and transporting of the different pieces.

8.2.2.6.2 Pressurizer (PZR) with bubble tank

8.2.2.6.2.1.1 Fragmentation of PZR

The pressurizer dismantling location shall be established using rooms R106/1 (unit 1) &
R106/2 (unit 2), as well as adjacent rooms R002/1 (unit 1) & R002/2 (unit 2).

Pressurizer tank dismantling location shall be established in rooms A502/1 (Unit 1) and room
A502/2 (Unit 2).

The dry cutting zone shall consist on work areas separated from others by SAS. It is divided
into four different areas:

e Primary Fragmentation PRZ.
e Secondary Fragmentation PRZ.
e Fragmentation PRZ Tank.
e Transport and packaging.
The Cutting zones consist of a set of the following components:
e Protective covers;
e Scaffolding;
e Anchoring protective structure;
e Overhead gantry (over monorail);
¢ Oxyacetylene cutting torch;
e Wire rope saw;
e Jib crane;
e Radiation background sensors;
e Lifting mechanisms, wire ropes and traverses;
e Ventilation and gas filters;
e Shielding walls, gates, and manholes.
Regarding different areas in the cutting zone, the following activities shall be performed.

8.2.2.6.2.1.2  Primary Fragmentation PRZ

The primary cutting area is located at R106/1 (unit 1) & R106/2 (unit 2) at el +2.70. It shall be
equipped with oxyacetylene torch for large ring-shaped fragments. The cutting process
begins with the top part of the PRZ while it is secured by the monorail. It shall have
appropriate man basket or scaffolds that have to be adapted to the cutting conditions.
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8.2.2.6.2.1.3  Secondary Fragmentation PRZ

This area shall be implemented in the room R004/2 (unit 1) & R004/4 (unit 2) and is
separated from the primary one SAS. Once that initial cutting has been performed in the
primary cutting area, the monorail shall conduct the ring-shaped fragment to the secondary
cutting area, where the ring-shaped piece shall be lowered to the floor for secondary
fragmentation.

The fragmentation area is equipped with another oxyacetylene torch to perform the final
fragmentation of the ring-shaped PRZ portions

8.2.2.6.2.1.4  Fragmentation of bubble tank

The fragmentation area for the bubble tank is located at Room 502 1 / 2 at El +14.70,
equipped with wire rope saw and oxyacetylene torch as primary cutting method.

The fragmentation area is also equipped with additional cutting devices and manipulators. It
is in this area where cutting takes place making it possible to transport to the packaging area
in order to place all of the parts into containers.

The fragmentation shall be conducted in the bubble tank room, and pieces shall be
transported through the adjacent room (A503/1 (unit 1) & A503/2 (unit 2)) to the extraction
room (A511/1 (unit 1) & A511/2 (unit 2)). These rooms present removable concrete slabs as
ceiling. Here, pieces shall be lowered by means of the existing bridge crane to level
+10.50 m.

8.2.2.6.2.1.5  Main fragmentation

e PRZ tank cut marking.

e PRZ tank cut by means of wire rope/ acetylene torch.

e Fragments transportation to room A511/1 (unit 1) or A511/1 (unit 2).
8.2.2.6.2.1.6  Packaging and transportation

e Container installation in level -1.5.

¢ Fragments load by bridge crane.

e Transportation to container.

¢ Fragments loading into container.

e Container closing.

e Container extraction.

8.2.2.6.3 Main coolant pumps, main valves and primary piping

The proposed dismantling method assumes maximization of free release and avoiding
arrangement of new fragmentation and decontamination facility in the V1 Turbine Hall. All
equipment is fragmented in-situ to small fragments suitable for fragmentation and
decontamination in C7-A2 and C7-A3 facilities.
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Due to the reduced space and difficult access, previously to the RPV lifting the main cooling
pipeline shall be cut close to the RPV nozzle, it will be performed with remote internal cutting
equipment.

Graph No. 49. Cutter introduction
. .

Primary pumps and valves will be fragmented by thermal (mainly) and mechanical methods.
These methods are described in previous sections of this document.

Dismantling of the MCP (Main Coolant Pump) consists in removal of the extractable part in
accordance with the maintenance process and cutting of the MCP shell into fragments of up
to 800 mm.

The MCP shell is cut manually. The shell is cut into two parts with an acetylene cutter. A cut-
off part of the MCP shell is transferred for cutting with a band saw machine equipped with a
system of turning band saw guides and preliminarily installed in the SG bay.

The MCP shell is cut into 10 fragments with the band saw machine.

The pipelines are cut into 34 fragments (for one loop) of up to 800 mm in length. Average
weight of one fragment is about 300 kg.

8.2.2.6.4 Reactor vessel head

Remote operated dry cutting process shall be the option implemented for RPV head
dismantling. This alternative consists on cutting contaminated elements of the reactor
pressure vessel head into fragments that can be packaged into containers.

As it has been described in previous sections (for the RPV dismantling), the cutting process
to be performed for the RPV head dismantling shall consist in dry cutting by means of band
saws, both vertical and horizontal.

In the primary cutting area, RPV head shall be horizontally cut. For the cutting process, the
band saw is driven from the intervention area to the pre-cutting area. The cutting is
automatically performed and monitored from the control room by a camera system.

Page 68 of 239



PROJECT B6.7 ENVIRONMENTAL IMPACT ASSESSMENT REPORT OF Rev: 02
2" STAGE OF V1 NPP DECOMMISSIONING Ref : B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Final Draft

Graph No. 50. RPV head horizontal cut
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Main activities involved:

e Vessel cut marking

e First cut performance until depth is achieved.
e 180° RPV head rotation.
o Next cut performance and sequence repetition until horizontal cut is finished.
e Saw blade retreat to the pre-cutting place.
e Fragment and turntable transportation to the secondary cutting station.
¢ Shielding doors close.
8.2.2.6.4.11 Secondary cutting
e Vessel head cut marking.
e Vertical cutting.
e Rotation for next vertical cut.

e Pieces transportation to packaging area (over turntable).
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Graph No. 51. RPV head initial position for horizontal cutting
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8.2.2.6.5 Mogilnik

The historical high level radioactive solid metallic wastes stored in the waste storage facility,
called “mogilnik” (derived from the Polish term for “graveyard” or “burial place”) comprise
mostly inner reactor metallic parts (connection rods, absorbers of control rod assemblies and
neutron flux measurement channels) that are, besides the surface contamination, activated
within their overall volume due to neutron flux.

The maijor part is constituted by connection rods and absorbers. The mogilnik storage facility
is accessible directly from the reactor hall in the main reactor building and it is designed as

a dry pit.

The concrete cover of mogilnik will be destroyed down to a depth of 1 m, starting from the
corner of mogilnik. In doing so, rods become accessible and will be pulled out by the crane.
At the same time, a safety floor is constructed at the lower side of the mogilnik plate
(mogilnik dividing grid) in order to prevent persons, equipments and fragments from falling to
the bottom of mogilnik. Mogilnik rods are designated for further fragmentation. For this
purpose, the rods will be lowered by crane to the SG box in the reactor hall where they will
be cut by means of band saw.
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Graph No. 52. Mogilnik location in V1 NPP Reactor Hall

The scope of this activity includes:
- Removal of waste,
- Classification of waste,
- Fragmentation,
- Packaging into shielded metallic containers or to FCCs.

- Transportation of containers to the Interim RAW Storage Facility or the Bohunice
Processing Centre for final conditioning.

The metallic RAW will be processed into a form acceptable for storage or final disposal in the
repository.

8.2.2.6.6 Reactor shaft protection lid (RSPL)

The reactor shaft protective lid is cut into twelve large-size fragments. For the purpose of
cutting the lid the layer of concrete is first of all removed in areas marked for primary cutting.

Graph No. 53. RSPL fragmentation
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Twelve large-size fragments
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After removal of the concrete in the marked areas, the metal part of the lid is cut by means of
acetylene cutting. The fragment to be cut off is preliminarily slung.

The concrete has little adhesion with the metal surface of the protective lid and is held by
embedded parts (brackets). Removal of concrete is performed with a chasing tool and
hydraulic jack-hammer.

Fragmentation of the reactor shaft protection lid in the central hall with dispatch of fragments
for free release. Obtained fragments are placed on the buffer storage site arranged in the
central hall for subsequent fragmentation.

After the fragmentation in big parts, then complete fragmentation will be performed in C7-A3
area. Secondary fragmentation will be done with diamond wire rope.

8.2.2.6.7 Reactor vessel head upper block

The cutting process to be performed for the Upper Block dismantling shall consist in dry
cutting by means of band saws, both vertical and horizontal.

Cutting steps shall be similar to the RPV dismantling process. The cutting process begins
with the bottom part of the Upper Block while it is held by the central hall crane. After it, the
first cut part will be removed from the cutting table and the held component will descend to
the second primary cut position and successively.

Graph No. 54. RUB initial position for horizontal cutting
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By this cutting, a total of 643 fragments are obtained (407 parts from the tubes, 66 from the
stiffeners and 170 from the shell).

Packaging requirements and activities are the same as taken into account for Reactor
Pressure Vessel dismantling.

8.2.2.7 Other contaminated equipments of PC

Any other components of the PC will be, after dismantling, transported to F&D stations in the
framework of projects C7-A2 and C7-A3 and subsequently released to the environment,
stored or placed.
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Graph No. 55. Fragmentation workplace 1-termic NPP V1 +10.5 m
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Graph No. 56. Fragmentation workplace 2-mechanical NPP V1 +10.5 m.
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Other equipments in and out of the CZ

The fragmentation process aims at dividing materials using the suggested devices into
smaller pieces, which can be transported to the F&D stations. Fragmentation activities will be
carried out at fixed work stations assigned for this purpose. The individual work stations will
be adjusted to the given applied methods, with focus put on providing maximum safety at
work and minimizing the generation of radioactive wastes and will be connected to exhauster
ventilation systems of the power plant V1 NPP, which are equipped with large-volume highly
effective aerosol filters and empty into the ventilation stack of V1 NPP.

The individual fragmentation tasks will be carried out by:

- Low speed segmentation.

High speed segmentation.

Hydraulic segmentation.

Thermal segmentation.

8.2.2.8.1 Hydraulic cutting

Usage — for materials where we don’t expect next processing (including internal
decontamination) e.g. pulse pipes, cables,...

Advantages — prevention of radioactive contamination and ambient air

Disadvantages — it cannot be used for large equipment, shape deformation hinder
potential internal decontamination.

Impacts — zero emissions and radioactive contamination

8.2.2.8.2 High speed cutting

Usage — in places where we can’t use other mechanical methods, preferably during
materials dividing with low contamination.

Advantages — division rate

Disadvantages — risk of dispersion radioactive contamination, thermal fixation of
contaminant into material, fire risk.

Impacts — emissive production, potential deterioration of the working environment

8.2.2.8.3 Low speed cutting

Usage — for materials with higher decontamination

Advantages — minimization of radioactive contamination and ambient air, elimination
of thermal fixation of contaminant into the material.

Disadvantages — longer time for dividing materials, higher special requirement.

Impacts — minimization of the impact on the environment.

8.2.2.84 Thermic cutting

Usage — in places where we can’t use any other mechanical methods.
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Advantages — division rate.

Disadvantages — risk of toxic gas inception, dispersion radioactive contamination.
thermal fixation of contaminant into material, high fire risk.

Impacts — emissive production, potential deterioration of the working environment.

Decontamination of equipments

Activated equipments

There will be no decontamination of activated equipments.

8.3.2

8.3.2.1

Contaminated equipments

Decontamination of contaminated equipments in situ

Decontamination is defined as the removal of contamination from the surfaces of facilities or
equipment by washing, heating, chemical or electrochemical action, mechanical cleaning, or
other techniques.

Graph No. 57. Decontamination methods
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The reduction of radiological contamination implies the following benefits:

Removal of loose radioactive contaminants and fixing the remaining contamination in

place in preparation for further treatment.

Reduction of radiation exposure of workers who will carry out subsequent dismantling

activities in the areas where the equipment is located.

Reduction of the volume of radioactive material requiring storage and disposal.
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- Limiting costs of maintenance and surveillance during waiting periods prior to

dismantling.

- Facilitating final dismantling, disassembly and cutting and the resulting operations of

manipulation and handling.

- Reduction of additional facilities required to ensure safety and protection during

operations.

8.3.2.2 Decontamination of tank

All the tanks have to be drained and cleaned from sludge, crystals and other remaining
materials prior to any decontamination process.

For the removal a portable underwater vacuum cleaner will be used. This equipment will be
able to remove the non-soluble particles accumulated in the bottom of the tanks reducing the
operator radiation dose uptake.

The equipment will consist in a pump that permits high volumetric flow suction, with a flexible
collection end designed to permit the coupling of a number of accessories (i.e. remote
vehicle, brushes, variety of nozzle shapes, etc.). It will be provided with an extensible pole to
allow the operability of the equipment from the ground level.

The equipment will be connected by a flexible hose with a suitable high efficiency particulate
air filter (HEPA).

Remotely operated high pressure water lancing will be used to decontaminate tanks surfaces
due to it is very effective in removing contamination with minimal dose uptake to the worker.

Inside large tanks with highly contaminated surfaces, chemical foams and gels will be
applied prior high pressure washing. Decontamination agents (acid) will be mixed with
organic foam or gel which will be applied to a surface with a spray nozzle.

Waste produced due to the decontamination of tanks will be drained if possible to the V1
NPP liquid waste processing system. If drainage systems were not available at that
decommissioning stage, the waste will be collected on the bottom of each tank and removed
by pump. Pumped waste will be collected to be transported for its treatment and conditioning.

8.3.2.3 Pipes and heat exchangers decontamination

Equipment will be firstly isolated from the rest of the system. The decontamination equipment
will consist of chemical injection equipment, a particulate filter, temporary ion exchange
columns with shielding and a process heater/cooler.

The decontamination will consist on the exposition of contaminated parts to chemical
solutions which dissolve the radioactive deposits which have accumulated on the process
equipment. The spent decontamination solutions are then treated by ion exchange to retain
all the chemical and radioactive burden of the decontamination solution on the resin, while
clean water is returned to the system.

Dissolved deposits, including removed activity, and chemical agent residuals shall be
trapped and retained on ion exchange resins.

Waste resins from the decontamination have to be processed or stored at an appropriate
location which may be some distance from the decontamination equipment.
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8.3.24 Decontamination of spent fuel pools

After racks removal, some samples of the sludge will be taken and will be analysed in the
laboratory to estimate gamma spectrometry and gross alpha. These data will aid in the
planning of removal works for the radiological protection of workers.

On the basis of experience, it has been found that dirt, corrosion products and foreign
material tend to accumulate under and along the sides of spent fuel racks. The loading of
spent fuel racks adjacent to the spent fuel pool wall (lined with stainless steel) may increase
radiation levels to areas adjacent to the exterior portion of the particular wall because of the
closer proximity of the spent fuel to the wall.

For the sludge removal a portable underwater vacuum cleaner will be used. This equipment
will be able to remove the non-soluble particles accumulated in the bottom of the pool and
also the particles that are in suspension due to the rack decontamination process.

The equipment will consist in a pump that permits high volumetric flow suction, with a flexible
collection end designed to permit the coupling of a number of accessories (i.e. remote
vehicle, brushes, variety of nozzle shapes, etc.). It will be provided with an extensible pole to
allow the operability of the equipment from level 5.67 m. The equipment will be connected by
a flexible hose with a suitable high efficiency particulate air filter (HEPA). Some flexibility in
the collection pipework will be provided to maneuver the nozzles around the pool floor.

This remote equipment will reduce the operator radiation dose uptake arising from hands-on
manipulation of the debris, by installing the unit below the water, thus obtaining radiological
protection from the pool water itself.

After the waste go through the filters it will be disposed in 200 | drums.

Floating skimmer will be also used to remove particles from the pool surface which would
depose and re-contaminate the walls. It will serve also to facilitate the remote operations
from the top by maintaining good visibility. Following completion of the sludge removal, the
remaining pool water will be suctioned.

When the pool is empty a remotely operated technique is required for the activities in the
pool to lower the radiation dose rates to a safe working level.

In order to remove the loose contamination, the complete surface of walls and floor of SFPs
and will be pressure washed by means of high pressure water.

After that it could be necessary to do manual brushing to eliminate the contamination from
hot spots that will be identified measuring gross alpha and beta from smears and using the
dose rate meters.

Then, the remaining water will be pumped and send to the Bohunice RWTC.

Strippable coating of pools surfaces will be applied to protect the materials against
recontamination until their dismantling.

8.3.2.5 Post-fragmentation decontamination

Post-fragmentation decontamination aims at reducing the surface contamination to such a
level that the materials can be released into the environment in accordance with the
legislation valid at the time of the release, or to the level applicable to the chosen disposal
method. Decontamination calls at the same time for creation of conditions for processing of
secondary waste that will comprise the major part of radioactive inventory from the
contaminated facilities of V1 NPP.
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Only such decontamination media will be used for decontamination purposes that meet the
conditions for processing and disposal in the NRR Mochovce. Decontamination work stations
will be connected to the exhauster ventilation systems of the V1 NPP plant furnished with
highly effective large-volume aerosol filters which empty into the ventilation stack of V1 NPP.
At the same time, these work stations will be connected to the system of collection and
processing of radioactive contaminated waters.

Proposed methods of post-fragmentation decontamination:
- Electro-chemical decontamination in the decontamination tank.
- Ultrasound decontamination in the decontamination tank.
- High-pressure blasting in the decontamination tank.
- Abrasive blast cleaning in a basket.

- Manual abrasive blast cleaning.

8.3.2.6 Electro-chemical decontamination in the decontamination tank

To be applied for removal of fixed contamination from the surface of dismantled and
fragmented installations, parts of contaminated equipments.

8.3.2.7 Ultrasound decontamination in the decontamination tank

To be applied for final cleaning of materials from lightly fixed contamination using ultrasound,
following electro-chemical decontamination.

8.3.2.8 High-pressure blasting in the washing tank

To be applied for washing of materials and removal of remaining non-fixed contamination
even at badly accessible surfaces, following electro-chemical and ultrasound
decontamination

8.3.2.9 Blast cleaning

Graph No. 58. Decontamination workplace 1- Abrasive in a basket NPP V1 +2.6 m
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8.3.2.9.1 Abrasive blast cleaning in a basket

To be applied for blast cleaning of fragmented metal components with surface contamination
that are loosely introduced into the basket (in form of single charges) by the movement of
which they rotate and are blast cleaned.

8.3.2.9.2 Manual abrasive blast cleaning

To be applied for manual blast cleaning of large-scale thick-walled objects with surface
contamination.

Graph No. 59. Decontamination workplace 2- Abrasive manual NPP V1 +2.6 m
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8.3.2.9.3 Dry mechanical abrasive blast cleaning

The principal method applied for decontamination of carbon steel surfaces will be dry blast
cleaning of surfaces of fragmented parts by abrasives. This method aims at removing the
superficial layer (protective paint, corrosion layer) down to the basic material.

Dry abrasive blast cleaning methods will be applied for primary removal of materials such as
oil, lubricants, oxides (corrosion) and paint or other varnishes. Abrasive blast cleaning will be
also applied to stainless steel to ensure the effectiveness of electro-chemical
decontamination that can be inhibited by the presence of materials sticking to surfaces of
components to be decontaminated.

Any equipments to be provided for this purpose must feature an exhauster system with a
suitable filtration module. The equipment must be capable of removing any tightly adhering
material including corrosion layers.

The work station must also be equipped with manipulation tables, electric chain hoists, fork
lifters and trucks for handling of pallets

8.3.2.9.4 Electro-chemical tank decontamination

Electro-chemical tank decontamination method complemented by cleaning in ultrasound
tanks and high-pressure water blasting will be applied for decontamination of stainless steel.
Mechanical processes can be applied for cleaning of areas with the highest activity (scouring
and blast cleaning with abrasives).

The decontamination line must be provided with tools allowing for preparation and filling up
of decontamination solutions, filtering and regeneration of used solutions, management of
decontaminated materials, operational monitoring of material contamination, operational
control, separation and transport of generated RAW to the processing station for secondary
RAW.
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Graph No. 60. Decontamination workplace 3-Electrochemical and ultrasound NPP V1 -1.8 m
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8.4 Other RAW modification and treatment technologies

8.4.1 Cementation facility (Bohunice RAW Treatment Center, BRWTC)

Radioactive wastes in solid form are introduced into the FCC and sealed with active cement
mixture. This mixture is produced in the cementation facility - inclined cement mixer. The
cement mixer comprises a dispenser tank into which RAW are introduced either directly
(concentrates) from the concentration facility or through the entrance reservoirs (resins -
ionexes or sludge).

Following proved formulas, the inclined cement mixer is filled by RAW dispensed from the
dispenser tank and admixtures and cement from the reservoirs.

After thorough mixing, the cement product is filled into a fibre-concrete container (volume
3 m®). Containers with maturated and hardened cement are sealed, checked and transported
to the NRR Mochovce.

8.4.2 Incineration facility (Bohunice RAW Treatment Center, BRWTC)

Here, solid and liquid wastes are incinerated. Combustible waste is packed in the separation
facility into plastic sacks with a volume of approximately 15 | and put into 200 | barrels to be
transported to the incineration plant where the sacks are filled by means of the dispenser
facility into the oven. The facility has a capacity of 30 kg/h solid waste and 10 kg/h liquid
waste in the combined incineration mode and 50 kg/h of solid RAW in the solid waste
incineration mode. Solid wastes are dispensed through a system of boxes into the feeding
box that represents a safety pass-through - loop.

The incineration furnace itself consists of two chambers (the main incineration furnace and a
combustion chamber), constructed as shaft oven. There are no internal build-in parts in the
furnace. Incineration is carried out in two zones. In the lower zone, incineration with a steam-
air mixture takes place, by which it is ensured that the temperature of the burning material is
900 °C and hence excluding that clinker and caking are produced at the furnace walls. In the
upper zone, the major amount of air is lead directly above the burning material (operation
with oxygen surplus) and the amount of air is set so as to produce a burning temperature of
750 + 950 °C.

Gaseous residues, ash and fly ash from the furnace are further incinerated in the
combustion/ post-burning chamber at a temperature between 950 + and 1150 °C. Ashes are
regularly discharged and processed into the reinforced agent paraffin, in which they are
mixed to form a homogeneous mass.

Prior to the release into the environment the combustion gases are purified in washing
devices and filtered, using HEPA filters. Residue washing water is conveyed for cementation
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and subsequently solidified into a solid agent. The combustion residues are continuously
monitored as to the content of chemical pollutants and radiologic characteristics, before they
are discharged through the ventilation stack.

8.4.3 Pressing facility / Compactor unit (BRWTC)

In the pressing facility, the compressed waste is sorted and packed into 200 dm® barrels. The
barrels are compacted in the high-pressure compactor with a capacity of 20,000 kN. The
compacted material is then loaded into fibre-concrete containers and poured over with
cement mixture.

8.4.4 Separation facility (BRWTC)
It consists out of an enclosed suction separator. The non-separated solid RAW is transported
into the separator in the following conditions:

- Loosely placed fragments in a foil.
- In 200 dm? sacks.
- In 200 dm? barrels (2 units).
RAW separated by the device is put into 200 dm?® barrels and, depending on the type, it is

transported for further processing to the following destinations:

- Incombustible, but pressable waste to the pressing facility.
- Incombustible and not pressable waste to the collection point for cementation.

- Combustible waste, packed in 25 | sacks, placed in a 200 dm? barrels to the

tipping facility of the incineration plant entrance unit.

8.4.5 Concentration facility/ Evaporator (BRWTC)

The concentration facility serves for reduction of liquid RAW. The concentrate is
subsequently reinforced by the cement agent.

The facility uses continuous-flow evaporation and consists out of 3 U-shape units. The
capacity of the evaporation facility is 500 dm®/h, provided the salinity of the dispensed waste
is 200 + 300 g/I.

The bride condensate is used to rinse pipes of the concentration facility and as a filling of
washers in the cleaning system of gaseous residues from the incineration unit. The
superfluous amount of the bride condensate is, after cleaning at the cleaning station,
discharged into the environment.

The output product - the concentrate is collected in a collector tank from which it is
transported into the cementation facility.
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8.4.6 Bituminization plants PS 44, PS 100 and a plant for bituminization of radioactive

sorbents PS 44/11 Stage

Bituminization plants PS 44, PS 100 and the plant for bituminization of radioactive sorbents
PS 44/ll constitute interconnected technological units. The basic element of the
bituminization plant is the rotary film evaporator with a capacity of about 120 dm®h. The
principal function of the evaporator is to evaporate water from concentrated liquid RAW and
to coat the dry fine crystals of dried salts with bitumen — fixing agent. The final product is
emptied into 200 dm? zinc-coated barrels which are sealed, placed into FCC and poured over
with cement mixture.

The bride condensate is cleaned by an oil remover, a vapex and carbon filter and pumped to
the purification station of waste water for final cleaning.

The operational unit PS 100 consists out of a similar bituminization unit like PS 44 to which a
purification line for low-level contaminated water is added.

Water treatment at this purification station is performed by evaporation in an evaporator with
natural circulation. The bride vapour is, after condensation, cleaned by sorbent columns.
Once the volume activity has been reduced below limit values the condensate is released
into the environment in organised manner. The condensed fraction is, after reaching
optimum concentration, treated at the bituminization plants PS 100 or PS 44.

The facility for bituminization of radioactive sorbents consists of the basic components:
macerator, decanter, centrifuge, dryer and two homogenizers.

Sorbents are conveyed in transport containers to the reservoir tanks from which they are
pumped by dosing devices into the macerator. Here pieces bigger than 5 mm are ground.
The mixture is conveyed from the macerator to the decanter. In the decanter, any heavy solid
particles are separated out of the transported water. These particles fall out of the decanter
as solid phase. The solid phase is dosed into the dryer. Water coming out of the decanter is
lead through a compensation tank into the centrifuge where particles bigger than 0.005 mm
are separated. Sludge from the centrifuge is lead through the sludge tank into the dryer.
Dried sludge and ionexes from the dryer are dispensed into the homogenizer, mixed with
bitumen and aggregates to form a homogeneous product. The product is filled into a 200 dm?®
barrel. Once hardened the product is transported into the fibre-concrete container.

8.4.7 Waste water cleaning station - operational part (build. 41)

Serves for collection and cleaning of low-contamination waste water with total gamma
volume activity up to 3.7.10° Bg/dm?®.

Water contaminated mechanically, chemically and radio-chemically is cleaned by
evaporation in boiler evaporator equipped with an external heater. The designed capacity of
the evaporator is 1.5 m®h of evaporated water, however the actual capacity depends on the
composition of processed water.

Bride condensate is then cleaned by ion exchange filters until the volume activity of
radionuclides in the condensate drops below limit values. The condensate is then moved to
the bituminization facility PS 44 or PS 100 to fix the salts into a bituminization matrix.

Note: The impacts of the applied technologies of modification and treatment of RAW
provided in this chapter (8.2.3) are subject to a separate Environmental Impact Assessment
procedure. They are mentioned by this Environmental Impact Assessment Report merely as
processes associated with management of RAW emerging out of V1 NPP decommissioning.
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8.4.8 Special sewage and waste water system SOV-3

The nuclear facilities of V1 NPP are equipped with a functional system of draining (a special
sewage system) and cleaning of waste water (waste water processing SOV-3) that serves
the draining, storage and processing of waste water. The system works in connection to the
liquid RAW storage system that drains and stores waste water from the auxiliary premises
and the system of drainage water cleaning. The liquid RAW storage facility is designed for
transport, admission and storage of RAW. It is further designed for homogenisation, heating,
compression, tapping and transport of liquid RAW.

Liquid RAW is stored in stainless steel tanks or ferro-concrete vaults with stainless steel
casing.

The purification station SOV 3 thus fulfils two basic functions - concentration and cleaning.
The concentration function is monitored by the density and total amount of dissolved
substances in the concentrated sludge. The cleaning or decontamination function of the
evaporator is defined through measurements of the evaporator condensate quality. Cleaning
is carried out on ionex filters.

The components of the cleaning unit: evaporator, post-evaporator, condenser - deaerator,
dephlegmator, filters with ionex charge, air ejector, pumps, expander with a cooler. The
evaporator with automatic circulation of the processed content consists out of a heating
chamber and a separator interconnected on the water and steam side. The evaporator
distillate is, after ion exchange post-cleaning, collected in control tanks. Upon completion of
radio-chemical analysis, the purified water is lead into tanks of cleaned condensate or it can
be discharged into the outer sewage system under strictly set conditions. If water does not
meet discharge limits it is emptied from the control tanks into the waste water tanks for
repeated cleaning.

8.5 Transport, storage and final disposal of RAW

According to the definition provided by the Atomic Act transportation of radioactive waste
comprises: activities associated with loading of radioactive waste from a nuclear facility,
institutional radioactive wastes, abandoned radiators, radioactive wastes of unknown origin
and unused radioactive radiators at the loading place, their transport and unloading at their
destination, carried out within a nuclear facility or between individual nuclear facilities.

Any conveyor and transporting facilities applied for transport of RAW must meet the
requirements established by the Act No. 541/2004 Coll. and the European Agreement
concerning the International Carriage of Dangerous Goods by Road - ADR Agreement. They
are subject to authorisation as conveyor facility and a transport licence and must meet the
criteria of technical safety, radiation protection, nuclear safety and fire protection.

Under storage of radioactive waste or spent nuclear fuel it is understood the temporary
placement of these materials in spaces, objects or facilities that allow for their isolation,
monitoring and at the same time environment protection.

In contrast, disposal of RAW represents their permanent placement in the repository.
According to its definition, a RAW depository is a surface or underground space, object or
facility that serves the purpose of RAW disposal, allowing for their isolation, monitoring and
environment protection.

8.6 RAW from activated facilities

Separation of low-activity from medium-activity waste ensures optimum exploitation of the
NRR Mochovce.
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8.6.1 Transport to interim storage

Fragments of RPV, the internal reactor components, parts of the control rod assembly and
the shielding cartridges from the active zone of the reactor that belong to the category
medium-activity RAW will be placed for temporary storage in the interim storage facility
(project C8) in shielded containers.

8.6.2 Placement in the interim storage

The described equipments and containers will be placed for temporary storage into the third
and fourth module of the interim storage facility.

8.6.3 Transport to final disposal

Fragments of the annular water tank obtained from its dismantling at the site, as well as the
reactor pressure vessel fragments (flange zone, pipe bottom zone and base zone) and
temperature control channels (upper part of the control rods unit) are assigned for final
disposal. Small fragments that belong to the category low-active RAW (that is to say, parts of
the reactor vessel and the control rods unit) will be transported in fibre-concrete containers
for interim storage in 200 | barrels. Large fragments (parts of the annular water tank and the
reactor pressure vessel) that belong to the category low-activity RAW will be transported in
fibre-concrete containers covered by concrete mixture. Annular water tank fragments
belonging to the category of very low-activity RAW will be transported in ISO containers to
the repository of very low-activity RAW in Mochovce. Transport will be carried out according
to the current legislation by road.

8.6.4 Final disposal

Small fragments belonging to the category low-activity RAW will be disposed, being placed in
fibre-concrete containers. Very low-activity RAW (annular water tank fragments) will be
placed in the RAW repository in Mochovce without containers.

8.6.5 RAW from contaminated PC equipments and other equipments in and out of CZ

8.6.5.1 Temporary storage

Collecting (solid very low level radioactive waste, transitional RAW and conditionally
releasable waste, i.e. waste with activity approximately to 100Bg/cm2) means temporary
storage for a short period until it is possible to process the waste or to place it in a new
certificate storage facility. The subject to the conditioning is the civil building 801/A:V1 and
C809:V1, which are located in the premises of V1 NPP.

The Auxiliary building 801/A:V1 is located in the controlled area, intended for RAW storage
and thus it is suitable for conditioning for the purposes of collecting the radioactive waste with
lower activity, i.e. for the purposes of the project C16.2 implementation. By emptying and
conditioning of this part of the building with the ground floor dimensions of approximately 60
x 10 m and vertical distance of 8 m, it would be possible to gain approximately 600 m2 of
area, including the area needed for handling.

CB C809:V1 — Cementation facility building originally served for treatment and storage of
RAW. Even though there are several rooms with equipment that needs to be maintained in
the building, there is enough free space that can be used for VLLW collecting. There will be
additional area after the cementation facility has been dismantled and removed. Total area of
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the premises (including the handling premises) with vertical distance of approximately 4 m,
which will be available in this building, makes approximately 294 m2. Minor maintenance
works in the building can start immediately. After completion of works and installation of
control and safety systems, the building can be used for a specific purpose.

8.6.5.2 Transport to the disposal destination

Transport to the repository will be carried out according to valid transport legislation.

8.6.5.3 Final disposal

At present, a repository for low-activity waste is available at the Mochovce site and
construction of a repository for very low-activity waste is currently in preparation in the
nuclear facilities of NRR Mochovce. Activities associated with the repository and the
extension of its storage capacity has been subject to a separate EIA process. Placement of
RAW is subject to strict keeping of limits and conditions applicable to the repository,
approved by the UJD SR (Nuclear Regulatory Authority of SR) and the UVZ SR (Public
Health Authority of SR). Transport package units in which RAW may be transported to the
repository are subject to permission as well.

8.6.5.4 General waste management for activated and contaminated main equipment

This section aims to define the waste management coming from the RCS large components
dismantling activities. RCS large components include activated equipment such as the
Reactor Pressure Vessel (RPV), Reactor Internal Structures (RIS), Reactor Shielding
Assemblies (RSA) and the Annular Water Tank (AWT); and contaminated equipment (Steam
Generators, Pressurizer, Main coolant pumps, Main valves, Reactor Vessel Head, Primary
piping, Mogilnik and Protection lid).

On dedicated sections for each RCS component is described the waste management
activities related to treatment, conditioning, storage and disposal for each component and
according to the radiological and physical-chemical characteristics.

This section describes the packages used for RCS equipment, the handling means and
transport routes either in-site and outside, as well as the technical requirements that shall
comply as a function of:

e The location of the equipment in the plant.

¢ The dismantling technique.

e The equipment characteristics, both radiological and physical-chemical.
e The waste end-point.

¢ Radiological and safety protection.

Table 4 and 5 summarize the general management strategy for each RCS large component
waste stream, activated and contaminated respectively.
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8.6.6 Historical RAW (HRAW)

These RAW consist of used sorbents (A category) and sludge (B category) and are located in the
building No. 801 V1 NPP. A common scheme of HRAW treatment for both categories is provided
by the graphics in the Annex 9.

The following table indicates volumes and amounts of HRAW in the individual storage pools in the
building No. 801 (building of active auxiliary premises V1 NPP).

Tab. No. 2. Amounts of waste (HRAW) in the individual storage pools

Data provided by the Technical characteristics of the Project C7-B
Storage tank No. Total volume of RAW [m’ Total mass of sl[lt;]dge dry residue

ZT20N-1 315 87
ZT20N-2 18 9
ZT20N-3 101 59
ZT20N-4 5 3
ZT10N-1 5 3
ZT10N-2 21 13
ZT10N-3 21 13
ZT10N-4 25 16
ZT10N-5 31 20
ZT10N-6 35 29
ZT10N-7 14 9
ZT10N-8 13 8
ZT10N-9 26 16
ZT10N-10 20 13

Total: 650 298

Source: Plan for management of radioactive waste from decommissioning of V1 NPP for the Project C7-B
»1reatment of historical waste — sludges and sorbents* JAVYS, 2012
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8.7 Decontamination of building structures

The amount or RAW will be minimised by decontamination of fragments with help of C7-A2 and
C7-A3 equipments. For fragmentation in situ and decontamination, capacities of existing and
currently planned facilities will be utilised. Additional new installations are not required. Capacities
of NRR Mochovce and existing transportation routes will be used as well.

This activity presupposes that the majority of PC equipments will be released into the environment
under the condition that the required decontamination coefficients after dismantling will be reached.

Decontamination of fragmented facilities will be carried out as electro-chemical decontamination,
applying standard methods.

After dismantling of the systems deployed in the individual objects the respective dosimetric control
and verification of safety at work prescriptions will be carried out since the concrete used in
buildings where reactor vessels and other systems are situated is expected to be contaminated to
a significant extent.

8.8 Decontamination of structure surfaces

Structure’s surfaces will be decontaminated only after the equipments have been dismantled. The
following decontamination methods have been proposed:

- Surfaces covered by coating out of stainless steel will be decontaminated by semi-dry
electrolytic decontamination or, in limited scope, mechanically with subsequent rinsing.

- Surfaces covered by a carbon steel coating with epoxide varnish will be to a limited
extent decontaminated by mechanical means.

- Surfaces with epoxide varnish will be decontaminated by means of a detergent-water
solution (1:1 ratio) applied on the surface as foam. Mechanical decontamination will be
applied in limited scope if it is necessary.

- Surfaces without coating and epoxide varnish will be decontaminated mechanically by
abrading to a depth of approximately 5 to 10 mm.

Decontamination will be carried on until the activity measured in the concrete and other masonry
walls will reach release levels valid for building structures in Slovakia.

Several decontamination cycles will be applied if necessary.
Examples of typical technologies are:
- Hot high pressure water jet
- Semi-dry electrolytic decontamination
- Decontamination by foam
- Decontamination by gel
- Decontamination by adhesive coatings
- Decontamination by detachable paint (film) and electrolytic decontamination
- Washing cloth
- Decontamination by abrasion/scarification.

Activities in the framework of decontamination will be carried out according to zone classification.
The following activities fall within the scope of work:
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- Monitoring and control of the area, initial examination in order to identify the
contamination levels and places with high activity of structure surfaces and build-in
contaminated elements.

- Choice of the most suitable method or methods of decontamination depending on the
level and depth of contamination penetration.

- Preparatory activities.

- Dismantling of build-in contaminated elements, removal of contaminated steel
constructions.

- Decontamination of structure surfaces until required release activity levels are reached,
applying the proposed methods.

- Dosimetric measurements on structure surfaces after decontamination in order to
secure that the elements meets release criteria.

- Handling of concrete debris and waste produced in course of decontamination, its
loading into the respective packaging (barrels, containers and similar), transport to the
waste management stations and provision of other activities of waste management until
its disposal.

- Final zone cleaning and maintenance.

Metal residual waste will be processed and modified in accordance with the radioactive and other
residual materials management procedures. Secondary waste generated in course of surface
decontamination (abrasion/scarification residue) will be processed by the existing technologies of
the Bohunice Processing Centre of RAW.

8.9 Demolition of structures and filling up of construction pits

The activity objective is dismantling of remaining structures subsequent demolition of structures
during the Stage Il of decommissioning (after decontamination, if necessary) and waste
management, including waste disposal. The activity comprises work in connection with demolition
of these structures and buildings (including underground structures), waste management and
provision of tools and equipments to be used. The activity scope also includes dismantling the
remaining non-contaminated systems and components located in the buildings before demolition
works.

Even to demolition, individual building elements will be dismantled, such as metal staircases,
platforms, construction steel, e.g. painted steel beams, metal board, embedded pipes etc. The
dismantled building parts will be handled as waste and processed and conditioned according to the
type of waste. RAW waste management is subject to procedures described in the Chapter 2.8.1.2
above. Conventional waste will be managed pursuant the legal requirements applicable for waste
management.

Once emptied the structures will be demolished down to the foundations.

Demolition of structures including cooling towers can be carried out only applying mechanical
methods, such as:

- Jaw crushing machines - during demolition, small pieces of concrete with diameters of
max. 20 cm will fall on the ground, while other structural parts remain unaffected.

- Gradually cutting the upper part down to the height of 50 m. Subsequently, the
individual parts will be transported to the ground by crane, where they will be
fragmented to smaller parts. After demolition down to 50 m, the demolition method
previously described will be applied from 50 to 0 m, by means of jaw crushers.
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Concrete generated in course of the demolition of cooling towers and the other objects will be
subsequently separated from iron reinforcements and after used for backfilling the construction pits
remaining after demolition of towers.

When carrying out demolition activities described above, the workers will be protected to the
utmost possible extent, minimising vibrations, dust, noise level, emission of gases or smoke,
according to the applicable laws of Slovak Republic (in particular the Act No. 355/2007 Coll.). The
workers will reduce dustiness by suitable management of work, sprinkling and cleaning of roads.

Demolition activities will be performed gradually in a planed manner. The scope of activities
includes:

- Radiological, chemical and radio-chemical controls.

- In case of contaminated objects, decontamination in situ (if necessary) will be applied to
the utmost possible extent.

- Removal of contaminated components by cutting and dismantling in a suitable form,
allowing for transport to decontamination facilities or waste management facilities.

- Preparatory activities: disconnection of elements from networks, disconnection of feeder
from connection lines, assuring the operation of main lines after disconnection, if
necessary.

- Elaboration of a demolition plan, a detailed schedule of work plan and necessary
procedures, obtaining authorisation for demolition for buildings according to the act
50/1976 Coll.

- Securing disconnected elements and provide protection systems prior to dismantling.

- Prior to any dismantling activities, the respective dosimetric control and verification of
work safety will be performed.

- First removing auxiliary elements, such as metal staircases, platforms, construction
steel, e.g. painted steel beams, metal board, embedded pipes etc.

- Handling the dismantled material and generated waste and transport to
recycling/storage destinations.

- Demolition of buildings to the foundations.
- Removal of underground pipes and structures situated below buildings ground.

- Backfilling of pits with debris generated during demolition works at V1 NPP (if debris
cannot be recycled or reused) or with clean debris from the A1 NPP. After these
activities, terrain conditioning and landscaping will be performed and finally
recycling/disposal of produced waste.

8.10 Release of decommissioned materials into the environment

The ideal approach to manage materials from NPP decommissioning is, from the environment
point of view, their decontamination and release from administrative control for unrestricted use.
The project BIDSF C10 "Release of decommissioned materials" is performed for purposes of
continuous monitoring of materials in order to decide on their possible release from administrative
control. This project aims is supply equipments assigned for classification and selection of
materials generated in course of V1 NPP decommissioning, in a manner allowing for their use in
accordance with applicable laws.
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The decision on the future use, including final disposal alternatives will depend on the radiological
features of the material. Radioactive and non-active materials from the NPP, forming part of the V1
NPP site release process, will pertain to these two streams:

- Waste released from administrative control is generally referred to as "free release" or
"clearance", meaning that no further material control from the point of view of radiation
protection is required. Such waste can be recycled/disposed of in accordance with
waste management laws (Waste Act).

- Material with radioactive contamination exceeding the clearance values will be
transported to facilities for further RAW processing.

The release of radioactively contaminated materials aims to achieve effective V1 NPP
decommissioning, while securing sufficient protection of public against ionising radiation.

Release of material generated from the nuclear power plant decommissioning is subject to
authorisation by the Public Health Authority of SR according to the Act No. 355/2007 Coll. on
Protection, Support and Development of Public Health and on Amendments and Supplements to
Certain Acts, as amended, § 45 paragraph 5, "Permission to release radioactive substances and
radioactively contaminated subjects produced or used in activities resulting to irradiation, which
were carried out with a permission by the PHA SR, under administrative control”.

Only will be released into the environment non-contaminated or low-contaminated materials with
mass activities below the release level values established by the Appendix No. 8 to the Regulation
No. 345/2006 Coll. and at the same time meeting the criteria for release of radioactive substances
into the environment provided by the part Il of the Appendix No. 3 to the Regulation No. 345/2006
Coll. According to the point 3, part Il of the Appendix No. 3 to the Regulation No. 345/2006 Coll.,
the release criterion pursuant point 2, part Il. of the Appendix No. 3 to the Regulation No. 345/2006
Coll is considered as fulfilled if the average effective dose to an individual of the critical group of
public does not exceed in any calendar year the value of 10 uySv while, at the same time, the
collective effective dose does not exceed 1 manSv.

In order to measure the activity of the contaminated materials classified for release from
administrative control, in the framework of the BIDSF project, four work stations have been
provided and equipped with respective tools and a central software for registering data from
monitored material. At work stations, radiological characterisation of materials will be carried out
not only by measuring and evaluation of volume activity and surface contamination activity but also
a radiological characterisation control will be performed.

The 4 work stations are:

- Work station with a large-volume measuring chamber. At this station a large-volume
measuring chamber will be placed in the delivery track corridor at the border of the
controlled zone and will work in shielded regime.

- Work station for measuring of large-volume materials. At this station a large-volume
measuring facility with a large-volume container will be placed.

- Work station for large-volume material. At this station, to be situated outside of the
controlled zone of V1 NPP, large-scale components of V1 NPP equipments will be
controlled. Measuring facilities will consist in devices for measurement of surface
contamination and local gamma spectrographic systems.

- Work station for release of building structure components. This station will be used for
release of surface contaminated structural parts of V1 NPP. Measuring facilities will
consist in devices for measuring of surface contamination of large-scale construction
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components, working in scanning regime, devices for measuring of surface
contamination and local gamma spectrography systems.

The equipment of the work stations will also include manipulation mechanisms and scales.
Documentation on metrological certification and calibration will be available for all applied
measuring devices.

The locations No. SO 800-2:V1, SO 800/c:V1, SO 490-2:V1 and the newly constructed No.
510/2:V1 serving the temporary storage of released material for purposes of PHA SR | have been
adjusted to accommodate the monitoring equipments and logistics.

Various materials will be released into the environment, such as: metal, thermal isolation,
construction waste and soil, large-volume and large-scale materials and parts of buildings.
Materials will be released in form of fragmented metal materials in pallets and construction material
waste in containers. Large-volume and large-scale materials and parts of buildings will be
measured in situ.

The total material amount to be released is ca 722 thousands tonnes. Out of the total amount of
235 thousands tonnes of primary circuit material, 228 thousands tonnes are expected to be
released and7 thousands tonnes of radioactive material will have to be further processed as RAW.
All the individual activities performed are optimised to produce as little as possible adverse
influence on the working environment, workers and surroundings of the nuclear facilities V1 NPP.

The use of the buildings during decommissioning is the following:

e Building 760-11.3,4,5 (Maintenance Training Centre) for buffer storage of conventional (non
contaminated) large components and packaged forms.

e Building 740-VII.1A (Workshop for Machinery) for buffer storage of conventional non-
hazardous waste.

e Building 760-1.3 (Workshop-abrasive plant) for storage of spare parts and tools for
maintenance purposes and eventually for the operation of the cable recycling plant
(provided in the frame of different BIDSF project).

e Building 760-111.1 (workshop on V1 site) for buffer storage of small quantities of oils and
chemical waste.

e External area for open-air storage of soil, construction debris materials, containers and for
parking of vehicles

8.11 Restoration of the site into the final condition

The main objective of this activity is the remediation of the territory before the beginning of the final
survey, with the objective to release the territory from the control regime.

Contaminated superficial and substratum (non-saturated) soil and rock on the outside areas will
be decontaminated or processed as necessary at the Bohunice Processing Centre of RAW, until
the contamination level is lower than the values for the determined final use . Finally, the
superficies of the site will be conditioned so as to match with the surrounding field.

It is presumed that the volume of contaminated soil that will have to be decontaminated in order to
release the site for new industrial use is approximately 170 m>. The volume of soil contaminated by
other non-radioactive polluting substances is estimated at about 320 m>.

If so required, the activity would also comprise site restoration works in case this will be deemed
necessary due to measured contamination above the release levels in the first stage of
examinations within the final site survey.
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Site restoration works in course of the Stage Il of decommissioning will be performed in an
integrated manner and in parallel to the demolition and removal of foundations.

8.12 Final examination and site release

The main target of this activity is to carry out the final radiological survey at the end of the
decommissioning process and prepare the documentation to be submitted to the authorities in
charge.

Radiological control of non-contaminated and decontaminated outer spaces will be carried out in
order to prove that levels for release of the site for restricted use, set by the competent authorities,
have been kept. If it is not possible to show that these values have been kept the failing spaces or
soils will be restored again.

8.13 Management of other and dangerous waste (conventional waste)

The preferred approach in case of conventional (non-active, non-contaminated) wastes will be their
valorisation (recycling or reuse). Waste will be disposed at dumping sites only if no other possibility
is available and the capacity of the surrounding dumping sites is sufficient. Management of diverse
types of conventional waste and their destinations are summoned up by the following table.

Tab. Nr. 5. Flows and treatment of waste

Waste stream Treatment Destination
Conventional waste Size and volume reduction:
- pressing Valorisation/disposal
- Crushing (concrete)
- fragmentation
Decontaminated material Valorisation/disposal
Hazardous waste Valorisation/disposal

Conventional wastes out of V1 decommissioning will be handled in common manner like in cases
of non-nuclear industrial facilities and sites (recycling, filling up of construction pits, transport to
dumping sites, if applicable). A basic prerequisite is constituted by separation of waste into
categories at the place of its generation (other, hazardous and waste types according to the
Regulation of the Ministry of Environment SR No. 284/2001 Coll. on the Establishment of a Waste
Catalogue). That is to say, these wastes will be sorted according to the Waste catalogue and will
be valorised or disposed of according to the possibilities given for the individual waste types.

Generation of three waste groups is expected:

- Waste assigned for back-filling of foundations pits created through demolition of
buildings - construction debris conditioned by a crushing machine into the necessary
size, with separation of reusable metal waste.

- Waste for free reuse - waste will be transported out of the JAVYS, a.s. site and which
can be used as secondary raw material directly without further conditioning, once it has
been partially conditioned and sorted out or recycled. This concerns mainly metal waste
from dismantling and metal waste separated out of construction debris.

- Waste not suitable for free reuse - wastes in the categories of "other" or "hazardous",
which will be transported out of the JAVYS, a.s. site for valorisation or disposal. These
are, e.g. floor materials, thermal roof isolation, suspended ceilings, external panels,
waterproof isolations, floor claddings, wood products, sanitary facilities and similar.
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8.14 Material valorisation of construction waste

Valorisation of non-radioactive construction wastes will be performed by means of mechanical
modification - crushing, separation and fragmentation of the individual materials. Valorisation will
aim at obtaining secondary raw materials (metal) and backfilling materials for use on site. Mobile
crushing equipments will be applied to this end, provided by the unit responsible for demolition
works for each project separately.

The new crushing machine shall have a min. capacity of 300 t/h and will allow for separation of iron
reinforcements from concrete and separation of crushed concrete according to the particle size.
The maximum input material size on will be 1,100 x 900 mm. The maximum size of crushed
products shall not exceed 5 cm.

Construction iron will be, after separation from concrete, fragmented according to transport
requirements.

The priority of conventional waste management is to enhance the recycling level of construction
and demolition materials which will not be transported out of the JAVYS, a.s. site considering the
necessity of their utilisation for backfiling of construction pits of the demolished buildings
themselves. Thanks to such waste utilisation the traffic on road will be released considerably. Only
materials assigned for disposal or valorisation by organisations specialised on recycling and
disposal of the individual waste types will be transported out of the site.

Hazardous wastes may be collected at the waste collection yard or at the storage of NW at the
JAVYS site or directly in suitable, properly labelled containers located close to the buildings to be
demolished and protected against leakage, theft and climate conditions. Construction material
containing asbestos must be stabilised prior to transportation to a dumping site.

8.15 Modification of systems and equipments and mounting of new equipments for

decommissioning purposes

The main objective of this activity is to prepare the reactor building, the auxiliary building and, if
necessary, other locals and outdoor spaces for dismantling and hence facilitate the performance of
subsequent activities and minimise time consumption and collective doses.

The following activities belong herein:
¢ Building adjustments required due to dismantling
e Steel supporting platforms for steam generators PG11 PG6
¢ Building a collection places or storage of materials
e Purchase of equipment for personnel and tooling
o Establishment of a special workplace for fragmentation activated equipment
¢ Developing special fragmentation workplace for contaminated equipment PC
e Installing manipulators fragmentation of RPV and accessories
¢ Installing the manipulators for the fragmentation of contaminated equipment PC

e Purchase special containers for the activated and contaminated equipment (RPV, PC
equipment, Mogilnik ...)

e Adapting systems as electricity, telephone, water, sewage water removal, garbage
removal, etc..
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Implementation of modified reactor hall ventilation system to prevent contamination of the

Construction of the necessary access ramps and transport holes, lifting devices for moving

large components to / from the premises of the building reactors,

transport waste from decommissioning (if applicable)

Purchase or rental of special equipment needed for the decommissioning work and

Identification and marking of equipment and borders contaminated and uncontaminated

areas by individual systems, while scheduling dismantling shall be done for individual
areas; scheduling identifies all the preparatory measures for a given section of the plant.

¢ Installation of laundry facilities

recirculation)

Disconnecting from the interim spent fuel storage from auxiliary building

Buying or renting - portable filtration units to filter and maintain workspace (suction

Tab. Nr. 6. Most important changes, modifications and investments

Modification and upgrading HVAC system SV-12/62 ( V2/V2a)

Modification and upgrading HVAC system SV-11/61 (V1/V1a)

Modification and upgrading HVAC system SR-11/61

Modification and upgrading HVAC system SR-14/64

New portable filtration unit . 2000 m3/ h

New portable filtration unit . 3000 m3 / h ( 2 units )

Modification and upgrading of the ventilation system supply the reactor hall

Modification and upgrading of the ventilation system SV - 03 (V3)

Modification of V- 1s . 5- PO - 045

Modification of V- 16s . 5- PO -047

Modification of O - 20th 5- PO - 046

Modification of P - 2s . 5- PO - 020

Modification of P - 20th 5- PO - 046

Modification of P - 15s . 5- PO -047

Modification of P - 1s . 5- PO - 045

Modification and upgrading HVAC system SV-14/64

Modification and upgrading HVAC system SP-14/64 .

Modification and upgrading of the ventilation system SP - 06th

Modification and upgrading HVAC system SV-16/66 .

Demineralized water supply system - interim spent fuel storage

Drainage system - interim spent fuel storage

System of regeneration of ion exchangers - interim spent fuel storage

Collecting water in emergency pools - interim spent fuel storage
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Tab. Nr. 6. Most important changes, modifications and investments

HVAC cooling water system - interim spent fuel storage
HVAC system cooling water - SO 800 and SO 801
HVAC system cooling water - SO 631

HVAC system cooling water - SO 803

HVAC system cooling water - SO 636

New hoist at +10.50

New hoist on the ceiling of the room R045 /1.2

New hoist on the ceiling of the room B008
New hoist at +6.30
The new hoist in rooms SK115 and SK012 /1 at +2.70

Overhaul two 32/8 t lifting equipment in the reactor hall

Compressed air system

Demineralized water system

cooling Systems

Modification of liquid radioactive waste

auxiliary steam

drainage system

New openings at the levels +14.70 m and +12.15 m

New steel support platform for the steam generator PG11 ( PG6 and the second reactor )

New maintenance hole

Removal of concrete walls and slabs pressurizer ( only one reactor )

New braces for wet sawing area

The doors of the corridors R015/ R015 and 1 / 2 must be larger that there is a hole about 3x3 m

Removing a wall between rooms R027 and R026

New opening - linking rooms V105 / 1 and 2 corridor V114/1-4
New opening - link R115 and V113

Extending the opening of V304 to R301

Hole - linking Newark and VLLW room SK013 /8

Opening between rooms SK013 / SK105 8 and

Breast door opening to the side walls between rooms to SK017 SK021

New hole in the wall . Room SK012 /1 and 2 to +2.70

Access escarpment between rooms and SK017 SK 021

New opening between rooms SK115 and SK012 /1.2

Extension of the low-voltage power TS2 for SO 800 : V1

Activities will also comprise conditioning and modification of other locals and outdoor areas to
adequate for their utilisation during the Stage Il of decommissioning, such as buildings
accommodating the turbine, storage areas, the maintenance halls and other outdoor buildings.
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8.16 Operation, control and maintenance of auxiliary systems

In order to achieve reliable operation during the decommissioning stages it is necessary to carry
out supervision and maintenance of remaining systems in order to assure operational applicable
prescriptions for full or restricted operation. If a system reduction is performed during the
decommissioning process, a readjustment or updating of operational prescriptions and provisions
for maintenance and supervision of equipments is required.

General requirements to maintenance of equipments in the NPP are:
- To comply with the valid legal provisions of SR, EU and recommendations by IAEA.
- To secure nuclear safety and radiation protection in any operational phase.

- Keep operational technological equipment in good technical state in respect to
reliability.

- To focus on the quality of any activities when carrying out maintenance tasks.
- To ensure technical safety.

In difference to maintenance of traditional industrial facilities, in a nuclear power plant, the factor of
radioactive radiation has to be considered since it represents a certain risk for the maintenance
personnel. This risk must be taken into consideration in respect to the general requirements as
follows:

- The effective doses to which personnel is exposed during maintenance works must be
minimised - ALARA principle.

- Maintenance will be carried out taking into consideration the recommendations of
supervisory organism and IAEA.

- ltis indispensable to allow for inestimable experience gained in its own operation and
during completed decommissioning of other NPPs.

- Maintenance tasks are carried out under an effective system of prevention of human
errors.

- The maintenance unit is to keep the special appliances, manipulators and other
equipment for special maintenance tasks in good technical condition.

- Maintenance works are carried out so as to possibly minimise the direct and indirect
maintenance costs.

The following maintenance tasks will be carried out during decommissioning following the 1! Stage
of decommissioning:

- Preventive maintenance.
- Corrective maintenance.
- Predictive maintenance.

8.17 Control and maintenance of systems applied during decommissioning

Planning of maintenance and repairs is to continue during the decommissioning process like in
course of normal operation. Equipments assigned for decommissioning will be in short time will be
gradually excluded from the work. Some equipments will be needed until the very end of the
decommissioning process of technological systems and will be removed as last. Control and
management system and groups of systems which belong to the most important ones in the
decommissioning process, are described in the following chapters.
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8.17.1 Control and supervision systems

Control and supervision systems can be divided, as to the functions, into these three subsystems:
- Supply systems.
- Supervising systems.
- Information systems.

Control and supervision systems serve the purpose of securing a safe operation of the system.
They provide for supervision of operational processes, control of operational parameters and
deviations from them, protection of equipment against dangerous operation stages, remote transfer
of measured values, command of operational components, automatic keeping of set values,
starting of reserve equipment together with signalisation notifying the personnel in case of non-
compliance with required parameters and similar.

The required condition of equipment operation is fulfiled when the prescribed operational values
depending on the type of the operated equipment are observed (e.g. pressure, flow volume, speed,
level height and similar).

The operational equipment of supervision and control system is situated in switch boards and SKR
panels.

Maintenance is performed according to maintenance planning through yearly and long-term plans.
Updating of plans is provided by means of IT systems of automatised maintenance process
management. The system provides complex information on the state of the equipment, allows for
notifications on break-downs, creation of tasks and work instructions.

8.17.2 Air technical systems

Air technical systems (air-conditioning, heating, cooling and ventilation) provide for suitable
working conditions for personnel and technological equipments. Prevention of leakage of
radioactive substances through air technical systems into the atmosphere is provided by means of
aerosol filters and air filters conducted away from locals in which activity can occur. Upon filtration,
air is released through the ventilation stack into the atmosphere.

The required condition of equipment operation is fulfilled when one of the aggregates of the given
system is operational, while keeping the prescribed operational parameters (e.g. air flow volume,
humidity, temperature, pressure on entry, pressure on exit, pressure drop on filters, reduced
pressure in HP and similar).

The air technical systems considered are as follows. Circulation systems and air supply systems to
spaces and rooms with active operation are situated in the reactor building. Most of the supply and
exhauster air technical systems are situated in the rooms of the longitudinal and lateral
intermediate building. An exhauster system provides a reduced pressure in air proof spaces and
other rooms with contaminated equipments.

The system ARSOZ provides complex information on the state of the equipments, allows for
notifications on break-downs, creation of tasks and work instructions. Workers of the air systems
maintenance unit carry out corrective maintenance on the basis of the issued instructions as well
as planned maintenance in prescribed periods.

The periodicity of maintenance is determined by operational procedures applicable for air technical
systems of the reactor building, BPP (auxiliary building) and PB (operational building).
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8.17.3 Radiation control system

Radiation control systems are utilized for control of the radiation levels in the operational locals of
the NPP with operation in course (HVB - main production building, BPP - auxiliary building and the
ventilation stack). A systematic control of activity levels in individual environmental points is
provided for in the surroundings of the NPP. From the functional point of view are provided:
radiation monitoring (RM) of the working environment, RM of the technological process, discharges
and the NPP surroundings and RM of persons - dosimetric control. Monitoring is secured by
means of a centralised autonomous supervision-measurement system of radiation monitoring that
allows for continuous measuring of the monitored parameters.

The required operational condition is continuous surveyed and secured by a central IT system of
RM.

Operational work stations of the central system are the radiation control room, supervision rooms
of the two units, TPS in the permanent shelter below the administration building and in the building
of the Laboratory of Radiological Environmental Monitoring (LRKO). Detectors of the centralised
measurement system are placed in all operative rooms significant from the point of view of RM.

Our objective is to ensure a safe condition of the equipments by means of organised systems
maintenance. Maintenance is performed according to maintenance planning through yearly and
long-term plans, applying an IT system of automatised maintenance process management. The
system ARSOZ provides complex information on the state of the equipments, allows for
notifications on break-downs, creation of tasks and work. Workers of the maintenance unit of
radiation monitoring equipments carry out corrective maintenance on the basis of the instructions
generated by the system as well as planned maintenance in prescribed periods.

The periodicity of maintenance is determined by operational procedures for Radiation Monitoring in
HVB (main production building) and BPP (nuclear auxiliary building). The yearly plans are
introduced into the ARSOZ system which generates instructions to carry out regular control and
maintenance of equipments.

8.174 Service water supply system

Service water supply systems consist out of a reservoir unit (tank or pit), a pumping unit, a pipe
system for distribution of water to the individual components to be cooled, a system of return pipes
leading into the draining collector of used heated water and a device to cool de water (cooling
towers). The system provides for pumping of service water, its draining and repeated cooling and
usually works in a closed circuit (tank-pump-component-cooling tower-tank).

The pumping unit together with the reservoir tank represents an auxiliary system with non-active
water located in a separate building. The pipes are placed in pipe channels that enter into the
building to feed components. Here, the pipes branch out into the individual components. The return
line leads again through the pipe collector to the cooling device (ventilation cooling tower) from
where service water flows back to the reservoir tank.

Organised maintenance of service water supply system secures prevention of break-down
situations and system operation failures. Maintenance of the facility is carried out according to
planning determined in yearly and long-term plans provided for by the ARSOZ system. Pursuant to
instructions issued by the ARSOZ system, workers of the maintenance unit (of pumping devices,
turning machines, armatures, servo-armatures, regulation valves and their equipment) carry out
corrective maintenance as well as planned maintenance in prescribed periods.

The periodicity of maintenance is determined by operational procedures applicable to the given
operational equipment or system. The facility supervisor participates in drafting of yearly
maintenance plans to be introduced into the ARSOZ system which generates instructions for
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regular control and equipment maintenance. The maintenance period and extent are determined
by the plant leader and are provided for in the respective operation manuals.

8.17.5 Energy supply systems

Electric energy supply systems play an important role and hence must be paid due attention.
Considering that they belong to specific equipments they must fulfil specified parameters and a
required technical condition. These systems are subject to particular provisions and checks. These
systems are to supply the individual consumers with electric energy according to the required
parameters and safety conditions, (e.g. suitable isolation, current and voltage protection,
separation of circuits, isolation of active parts, setting up barriers and similar).

In decommissioning conditions, focus is put on supply with energy of important electrical
consumers necessary for securing of a failure-free decommissioning process. In this period,
distribution lines for illumination of building structures play a crucial role.

The electric equipment is placed in the respective main switch board rooms to which secondary
switch boards are connected which are placed close to consumers electrical bars. From the
secondary switchboards electricity is distributed by cable lines to the individual consumers. Room
illumination circuits in buildings are projected as separate circuits.

Maintenance of the electrical installations is carried out according to planning determined in yearly
and long-term plans by means of the ARSOZ system. Apart, a special system of revision
management applies to specific equipments. As a rule, revisions are carried out on the basis of
updated project documentation in respect to electricity supply and the initial revision report on the
facility condition. Regular revisions of the electric facilities are carried out periodically as
established by the applicable legal provisions for specific equipments.

The periodicity of maintenance is determined by operational procedures. The equipments are
subject to general maintenance according to the yearly maintenance plans and, apart, repeated
equipment revisions are carried out according to maintenance procedures. The facility supervisor
participates in drafting of yearly maintenance plans to be introduced into the ARSOZ system which
generates instructions for regular control and equipment maintenance.

8.17.6 Lifting devices

The purpose of lifting devices is to provide the movements of loads of different size and weight
during dismantling operations, fixing of the individual components prior to division of fragments
(e.g. pipes) and similar.

In the context of nuclear facility decommissioning, lifting devices constitute a significant element of
dismantling activities, with extraordinary requirements as to their functionality, reliability and safety.

Maintenance of the facility is carried out according to planning determined in yearly plans,
lubrication plans and long-term plans provided for by the ARSOZ system. Lifting devices belong to
the specific equipments and are subject to a special system of revision checks management.

8.17.7 Control and maintenance of building structures

From the functional point of view, building structures represent a significant barrier preventing the
diffusion of radioactive substances into the environment. In course of decommissioning activities,
increased occurrence of aerosols, particles due to material fragmentation, generation of liquid and
solid RAW can be expected and there is a certain, even if remote, risk of their diffusion into the
environment, spreading out of contamination and affecting exposure of public. Therefore, it is
essential to maintain building structures in good technical state, focusing on leak proofness of
isolations of roof structures, wall penetrations structures etc.
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Maintenance of building structures is based on the executive project documentation, including
amendments and supplements on the performed changes of structural character.

8.18 Security (security and health protection at work (SHPW), fire protection (FP), physical
security)

8.18.1 Radiation protection

Within the process approach of the integrated management system applied by JAVYS, a.s.
"Radiation protection" forms part of the process "Security". The radiation protection concept is
based on requirements and international recommendations issued by IAEA; ICRP, further on IEC
and ISO standards and criteria and national provisions on radiation protection of personnel working
with radiation sources in conditions defined by technological processes. JAVYS, a.s. has provided
a summary of legal provisions valid in SR in the sphere of radiation protection, a description of the
working environment radiation control system, protection of persons against exposure to ionising
radiation, definition of zones subject to radiation control and work management in these zones in
the sub-process guidelines "Radiation protection" and in operational documentation.

Radiation control of working environment focuses on health protection and monitoring of
observance of radiation protection rules in the locals of the controlled zone.

8.18.2 Basic principles of radiation protection

The radiation protection system of the Jadrova a vyradovacia spolo¢nost, a.s. is based on the
following basic principles:

- Activities that can result in irradiation may be only carried out if it is justified. An activity
resulting in irradiation is justified if the health damage potentially caused by the activity
is outweighed by the expected advantages it brings for the individual or society
(principle of justifiability).

- Anybody performing activities resulting in irradiation is obliged to ensure that the
number of exposed persons, level and probability of them being irradiated be
permanently kept as low as can reasonably be achieved considering economic and
social perspectives (the so called ALARA principle of protection optimisation).

- Anybody performing activities resulting in irradiation is obliged to reduce radiation total
personal doses in individuals from all performed activities to values below the irradiation
limits set by the regulation no. 345/2006 Coll. (so called principle of limiting personal
doses).

- Observance of basic principles and standards of safety culture at all management levels
of the company pursuant to BZ/JB/SM-02 (safety culture).

- Projects, operational provisions, procedures and other documentation of work with
sources of IR must comprise in-depth protection in order to compensate for potential
operational events in respect to radiation protection (principle of in-depth protection).

Any activities carried out in presence of ionising radiation sources are, prior to permission, during
and after their performance, subject to optimisation of radiation load according to the valid national
laws and the internal system of quality assurance.

Radiation protection of workers carrying out activities resulting in irradiation is assured in particular
by:

- Justification of activity and optimisation of radiation protection of working conditions
including prior evaluation of the character and extent of a possible threat to workers'
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health, risks connected to the planned activity and regular re-evaluation considering the
operational experience,

- Demarcation of supervised zones and controlled zones at the work place, focusing on
estimation of expected irradiation during standard operation and probability and extent
of potential irradiation,

- Categorisation of workers,

- Ensuring permanent monitoring of radiation protection, regulatory and control
measures, providing the work station with appliances, equipments and tools in sufficient
number and quality in order to enable the measurements determined in the monitoring
plan, emergency plan or the quality assurance program, providing workers with
personal worker protection equipment with adequate shielding effect and protective
tools,

- Monitoring of working conditions in determined protected zones and, where necessary,
also by means of personal monitoring,

- Health attendance.

All persons working in the controlled area are subject to control and regulation of irradiation.
Monitoring of radiation load in the individual employees and suppliers and measurement of
received doses during work in environment with ionising radiation is basically carried out by means
of a film badge dosimeter. Any person working with sources of ionising radiation is at the same
time obliged to wear operative electronic signal dosimeter and, if prescribed, also a supplementary
thermoluminescent dosimeter. Apart, measurement of internal contamination by radionuclides is
provided for in form of regular examinations and following activities bearing higher risks (such as
activities with increased risk of inhalation of radioactive aerosols).

Any new activities to be carried out in the controlled zone of V1 NPP must be described in detail in
the respective project or work plan. Any such activity/work process must include a chapter on
radiation protection that shall indicate all safety measures and calculated expected doses in
accordance with the directive BZ/RO/SM-02 "Enforcement of the ALARA principle". These work
processes are subject to permission by the radiation protection department. If these activities are
significant from the point of view of radiation protection they will be examined by the supervisory
authority (PHA SR) or by the ALARA Commitee. Activities in the controlled zone are performed
upon the Radiation instruction.

The character of the activities determines the extent of radiation monitoring:
- Monitoring of dose rate level in the working environment.

- Monitoring of volume activity of radioactive aerosols in the working environment, ahead
of and behind the aerosol filters.

- Monitoring of surface contamination of working surfaces, equipments (tools), transport
routes and means (mobile dosimetric systems).

- Monitoring of contamination levels and radiation loads of personnel.
- Monitoring of gaseous discharges from ventilation systems.

- Monitoring of activity and radionuclide composition of RAW.

- Monitoring of dose rates of the processed product.

- Monitoring of discharged liquid effluents.
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8.18.3 Monitoring of gaseous and liquid discharges

Monitoring of discharges in course of decommissioning is carried out by the control measurement
system of gaseous and liquid discharges. Monitoring of liquid discharges from nuclear facilities in
Jaslovské Bohunice is organised in stages, that is to say, discharges of the individual appliances
(according to the principle of monitoring at the source) and of the whole locality are monitored.
Continuous monitoring is carried out at the obj. 880 (discharge water control station) - water
conducted to the Dudvah recipient and obj. 368 (monitoring station of discharge water activity) -
water directed to the Vah recipient.

The air exhausting system in the controlled zone provides for transfer of air, filtered on absolute
filters with 99.95% effectiveness for 0.3 micron particles according to respective operational
specifications, to the ventilation stack of V1 NPP by means of an exhausting system operating in
reduced pressure regime. The ventilation system provides for a fast air renewal in the individual
types of rooms (non-attended, semi-attended and attended) and also guarantees suitable climatic
conditions (temperature, relative humidity).

8.18.4  Safety

The basic function of the sub-process "Standard safety" is based on the requirements of the Act of
NC SR No. 124/2006 Coll. on Safety and Health Protection at Work, the Act of NC SR No.
311/2001 Coll. Labour Code and the Act of NC SR No. 314/2001 on Fire Protection, in respect to:

- Provision of fire prevention at JAVYS, a.s. and supervision in the frame of safety and
health protection at work, SHPW (supervision of BTS - safety-technical services and PO
- fire protection technicians),

- Maintenance and processing of documentation related to SHWP and OPP - protection
against fire,

- Provision of checks, revisions and repairs of fire extinguishers.

Safety and health protection at work is determined by the respective basic quality directive
BZ/KB/ZSM. Its objective is to set basic conditions for safety and health protection at work, exclude
or reduce occurrence of work accidents, work diseases and other health damages owing to work
and rule on liability, competencies and processes in respect to performance of tasks in the frame of
SHPW at JAVYS, a.s.

8.18.5 Nuclear safety

The main objective of the sub-process "Nuclear safety and licensing" is determined by
requirements of the Act of NC SR No. 541/2004 Coll. on Peaceful Usage of Nuclear Energy
(Atomic Act) and corresponding regulations issued by the Nuclear Regulatory Authority of SR (UJD
SR) related to:

- Assessment and independent evaluation of nuclear facilities operation from the point of
view of nuclear safety (monitoring of parameters of nuclear safety and operational
reliability, activity of the nuclear safety committee).

- Assessment of the extent and content of modifications of NPP and evaluation of their
impacts on nuclear safety.

- Registration of nuclear materials as required by international guarantees given by
Slovak Repubilic.

- Notification and analysis of operational events at the JAVYS, a.s. Nuclear facilities
(organisation of the activity of a break-down commission, monitoring and evaluation of
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tendencies in respect to operational events at the JAVYS, a.s. Nuclear facilities,
notification of events to supervisory authorities as required by law).

- Maintenance of safety documentation on the JAVYS, a.s. Nuclear facilities and
specified operational documentation in respect to nuclear safety (safety news, limits and
conditions of safe NPP operation, reliability analyses, emergency operation
prescriptions, prescriptions assessed and authorised by the nuclear regulatory authority
(UJD SR).

- Coordination of intercourse with supervisory authorities of SR (methodical management
of intercourse with supervisory authorities, preserving of writs issued by supervisory
authorities).

- Obtaining of approval or authorisation of necessary activities by the supervisory
authority (UJD SR).

8.18.6 Physical security

Protection against theft and other threats is ensured by physical security provided according to the
Act No. 541/2004 Coll. Physical security is subject to liability of the authorisation holder in the
extent of the authorised activity. The authorisation holder (JAVYS, a.s.) guarantees by meeting the
requirements of the Regulation of UJD SR No. 51/2006 Coll. that effective protection of nuclear
materials, RAW, building structures and technological equipments is guaranteed on the basis of
their categorisation. The main objective of this protection is to reduce to the maximum extent the
risk of misuse of nuclear facilities and nuclear materials for purposes of threatening the life and
health of persons and environment. The physical security issue is subject to separate documents
called "Physical Security Plan" for each nuclear facility. This plan defines the physical security
level, technical means to be applied and similar. In course of gradual decommissioning of
equipments the requirements on physical security levels will be modified as required.
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9. Alternatives of the proposed activity

The proposed activity is presented for assessment purposes as one alternative (Alternative 1),
which includes the immediate and continuous dismantling of the equipment and facilities, the
demolition of buildings back to the bottom of the foundation and the preparation of the site for next
(industrial) use.

Pursuant to the law, the other alternative is the zero alterantive (Alternative 0) representing the
state where the proposed activity is not implemented in the given time and place. In this specific
case, Alternative 0 includes execution of the previously assessed and permited Stage | of V1
NPP decommissioning, with dismantling of no more required non-radioactive installations and
systems and demolition of no more needed non-radioactive buildings. .

Up to now (October 2013) no civil structures have been demolished, but several dismantling works
have been carried out in the internals of non-radioactive buildings. The current status is described
in detail on figure 6 and in the Annex 18.

10. Total costs (tentative)

The total cost estimate for the whole decommissioning process of the NPP V1 Bohunice
decommissioning is 1,141,295,594 €, valued in v €,011. From this total amount, the costs of the 1°
Stage decommissioning are estimated at 454.506.726 € (128.101.926 € thereof pre-
decommissioning). Cost estimate for the 2" Stage of decommissioning is 686.788.868 €. The
costs are specified in the following tables.

Tab. No. 3. Cost estimate for the 2™ Stage of decommissioning according to categories

(€201 1 )

YEAR 2003-2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

TOTAL 454.506.726 €| 41.125.242 €| 85.224.518 €] 119.445.118 €| 89.279.585€| 98.195.547 €| 86.177.410€| 50.277.549€| 49.688.963€ 44.383599€| 12.225212€| 10.766.126 €]
Total labour 212.572.481 €| 20.434.547 €| 42.090.442 €| 63.289.671€| 55.002.368 €| 57.981.596 €| 45.742.214€| 18.411.306€| 18.008.116 €| 16.024.415 €| 3.965.436 €| 3.164.403 €}
Total investment 98.675.188 €| 1.505.756 €| 11.536.492€| 16.180.291€| 6.015.795€| 2.395.017 €| 1.632.052€ 269.207 €| 269.207 €| 263.447 € 386.010 €| 0 €}
Total other ex penses 136.064.840 €| 16.237.281 €| 19.725.924 €| 22.997.899 €| 17.234.356 €| 28.159.866 €| 31.779.256 €| 29.798.286 €| 29.559.450 €|  26.429.464 €| 7.682.781 €| 7.436.672 €}
Total contingencies 38.600.794 €| 2.947.658 €| 11.871.660€| 16.977.257 €| 11.027.065€| 9.659.068 €| 7.023.888 € 1.798.750 €| 1.852.190 € 1.666.273 € 190.984 €| 165.051 €]
Aggregated totals 454.506.726 €| 495.631.968 €| 580.856.485 €| 700.301.603 €| 789.581.188 €| 887.776.735 €| 973.954.145 €| 1.024.231.694 €| 1.073.920.657 €| 1.118.304.256 € 1.130.529.468 €| 1.141.295.594 €

Tab. No. 4. Cost estimate for the 2" Stage of decommissioning according to the basic activities (€2011)

YEAR 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
01 Pre-decommissioning actions 0¢€] 0¢€] 0€ 0€ 0€ 0¢€] 0¢€] 0€ 0€ 0¢€] 0€
02 Facility shutdown activities 0€ 0€ 0¢€] 0€ 0€ 0¢€ 0¢€ 0€ 0¢€ 0€ 0¢€]
04 Dismantling activities within the controlled area 6.625.044 €] 15.231.574 €| 29.993.735€| 16.486.139 €| 15.969.911 €| 10.973.750 €| 2.413.642 € 2423242 € 2.128.466 €| 598.514 €| 0¢€
05 Waste processing, storage and disposal 6.594.000 €| 35.913.980 €] 57.318.803 €| 43.743.293 €| 39.666.991 €| 28.349.789 €| 3.776.440 €| 3.776.440 € 3.182.562 € 0€ 0€]
06 Site infrastructure and operation 9.307.981€| 7.703.782€| 7.175.295€| 6.536.972€| 6.085.762€| 5.668.844€| 5.283.612€ 4.927.658 € 4.598.756 € 4.294.850 €| 4.014.042 €
07 Conventional dismantling, demolition and site restoration 3.105.325€| 1.532.485€ 0€ 0€| 20.140.421 €[ 29.514.861€| 29.514.861€| 29.739.501 €| 25.999.556 € 395.339 €| 815.223 €]
08 Project management, engineering and support 13.547.108 €] 21.623.079€| 22.928.391 €| 20.432.792 €| 14.236.113€| 9.695.452 €| 5.600.000 €| 5.040.000 €| 4.620.000 €| 3.080.000 €} 1.820.000 €
09 Research and development
10 Fuel and nuclear material 1.040.256 €] 1.040.256 €| 1.040.256€| 1.040.256€| 1.040.256 €| 1.040.256 €[ 1.040.256 €| 1.040.256 € 1.040.256 € 1.040.256 €} 1.040.256 €
11 Miscellaneous expenditures 905.519 €] 2.179.361 € 988.637 €] 1.040.132€| 1.056.093€ 934.457 €|  2.648.737 €| 2.741.866 € 2.814.003 € 2.816.252 € 3.076.606 €
TOTAL| 41.125.242 €| 85.224.518 €] 119.445.118 €| 89.279.585 €| 98.195.547 €| 86.177.410€| 50.277.549€| 49.688.963 €| 44.383599€| 12.225212€| 10.766.126 €|

11. Municipality concerned

The affected municipalities within a radius of 5 km from the centroid of V1 NPP are: Jaslovske
Bohunice, Ratkovce, Zlkovce, Nizna, Pecehady, Velké Kostolany, Dolné Dubové, MalZenice and
RadoSovce.

12.  Affected Self-Governing Region

Trnava Self-Governing Region
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13.  Authorities concerned:

Regional Public Healthcare Office in Trnava
District Office Trnava

District Office PieStany

District office Hlohovec

14.  Approving authority
Nuclear Regulatory Authority of the SR
Public Healthcare Authority of the SR

15. Departmental authority
Ministry of Economy of the SR

16. Statement on anticipated transboundary impacts of the proposed activity

We assume that the proposed activity will not cause any adverse environmental impacts beyond
the state boundaries. This assumption is based on the following considerations, facts and
conclusions of previous evalution:

In general, the NPP decommissioning process implies significantly less adverse impacts on human
health and environment than the operation of the NPP, both in standard and non-standard
conditions.

Generally speaking, the impacts of potential accidental scenarios during the decommissioning
process are, regarding to their scope and character, incomparably smaller than during operation of
NPP.

Thanks to the proposed activity the overall safety and quality of life is increased through removing
of potential risks conected to the NPP operation.

The proposed activity does not imply any other transport of RAW produced during the NPP
decommissioning (RAW out of dismantling of instalations, demolition of structures and
decontamination of materials) than transport within the territory of the SR, namely between
Jaslovské Bohunice and Mochovce.

In the framework of Bohunice NPP V1 decommissioning, several environmental impact
assessments according to the Acts No. 127/1994 Coll. and No. 24/2006 Coll., as amended, have
been carried out and in none of them transboundary impacts have been identified.

The most comprehensive EIA process has been EIA of V1 NPP decommissioning referred to as
"Decommissioning of the Nuclear Power Plant V1", which was completed by issuing the Final
Statement®. Ministry of Environment SR sent, in the framework of the legal procedure for the
transboundary assessment , EIA reports to the affected parties represented by the respective
ministries of environment of the following countries: Czech Republic, Hungary and Austria. In
response, none of the affected countries reported its intent to take part in the trans-boundary
assessment of the planned activity according to the EIA Act.

The Final Statement on the proposed activity ,Decommissioning of the Nuclear Power Plant V1*
states: ,Impacts exceeding the boundaries of the SR due to implementation of V1 NPP

2 FINAL STATEMENT (Number: 8935/06 -3.5/hp) issued by the Ministry of environment SR according to the
Act NR SR No. 12771994 Coll. on the assessment of environmental impacts, as amended, 7. 3.2007
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decommissioning are not expected either in standard operation or in accidental scenarios. From
the point of view of activities exceeding the boundaries of the SR, it can be stated that the
contribution of the proposed activity to radiation characteristics of the affected area will be
negligible in comparison with the NPP in operation and hence significant impacts exceeding the
boundaries of the Slovak Republic are not expected.

EU has confirmed in its statement (2011) the following: “The European Commission has arrived at
the conclusion that the implementation of the plan for disposal of radioactive waste in any form out
of decommissioning of the NPP Bohunice V1, located in the Slovak Republic, will neither in
standard operation nor in case of an accident of a type and extent described in the general

indications, cause radioactive contamination of water, soil or air in another Member State*®.

The assessment of the 1 Stage of V1 NPP decommissioning now in course is based on results of
actual monitoring of impacts on the surrounding environment and population and shows a
negligible radiological impact®, which demonstrates that the decommissioning activity does not
have and will not have an adverse impact on the neighbouring states (see Chapter lll).

Taking into account technical facts, monitoring results from the 1% stage of V1 NPP monitoring as
well as conclusions of the mentioned published documents we can state that adverse impacts of
the proposed activity on the environment and human health exceeding the state boundaries are
not to be expected.

® COMMISSION OPINION of 15 July 2011 relating to the plan for the disposal of radioactive waste arising
from the decommissioning of the Bohunice V-1 Nuclear Power Plant, located in the Slovak Republic, in
accordance with Article 37 of the Euratom Treaty, (2011/C 210/05), Official Journal of the European Union
16 July 2011.

* In the inhabited area (referred to as 76) Ratkovce, Zlkovce, to the South-East of the nuclear site, the
highest effective dose in a representative individual in the group of 2 - 7 year old reached the value 3.98 10-8
Sv (0.124 % of the per-year limit). The highest values of the individual effective dose in the not inhabited
area (referred to as 1), to the North of the nuclear site, amounted to 6.63 10-8 Sv (0.207 % of the per-year
limit), Comprehensive Report on the radiation protection at JAVYS a.s. and the impact of the JAVYS a.s. site
on the surroundings, year 2012.
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Graph No. 61. Shortest distance of V1 NPP from the state border
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B. DATA ON DIRECT AND INDIRECT IMPACTS OF THE PROPOSED ACTIVITY ON THE
ENVIRONMENT, INCLUDING HEALTH

1. Requirements on inputs

1. Land

All activities of the 2™ stage of V1 NPP decommissioning will be executed in the area of the
existing site of NPP Jaslovské Bohhunice and an extension of the activities to so far not occupied
areas is not planned. The proposed activity does not require new occupation of land.

2. Water
2.1 Extraction of surface water

Surface water is extracted by SE a.s. from the water reservoir Sifiava and treated for purposes of
technical use at a filtration station of JAVYS.

2.2 Extraction of groundwater

The nuclear complex at Jaslovské Bohunice is presently supplied with drinking water from two
branches of the supply network administered by the Trnavska vodarenska spolo¢nost (TAVOS,
a.s. Piestany). The implementation of the proposed activity will not require any new water sources.

2.3 Estimate of water consumption

In order to estimate water consumption, the following planned demands must be taken into
account:

e The current drinking water consumption for personal hygiene of the staff amounts to
approximately 178,000 m>. In course of decommissioning, the volume will be slightly
increased by an estimated 1% in the beginning and then gradually decreased.

e Technological water (for cooling of technological systems and heat exchangers,
demineralised water for decontamination, water for RAW treatment and conditioning, water
for steam production). The estimated volume is about 2,237 mil. m® per year in the
beginning of 2" stage of decommissioning, in the first years of the 2™ stage an increase of
consumption is estimated by about 2-3 % and gradually the consumption will decrease.

A general characteristic of water consumption during the 2™ Stage of V1 NPP decommissioning is
provided in the following table.

Tab. No. 5. Estimated water consumption

Activities Demineralised Steam Total amount
2" stage of V1 NPP decommissioning water (m°) (t) (m®)
Dismantling 16,175 1,142 17,317
Conditioning, storage and treatment of RAW 2,757 40,385 43,142
TOTAL AMOUNT 18,932 41,527 60,459
Source: B 6.2

3. Raw materials
The following activities will contribute to the consumption of raw materials:
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¢ Decontamination of contaminated installations and building surfaces,
e Dismantling of technological installation in buildings,

¢ Demolition of buildings,

¢ RAW conditioning and treatment

Demands on some raw materials and energy expected in the 2nd Stage of V1 NPP
decommissioning per each activity is provided in the following table.

Tab. No. 6. Consumption of raw materials and energy per each activity during the entire process of 2 stage
V1 NPP decommissioning

Mineral
Activities of the 2" stage V1 NPP oil Bitumen | Cement | Compressed | Oxygen | Acetylene
decommissioning 0 (t) (t) air (Nm®) (Nm®) (Nm?®)
Dismantling 7 0 0 167,578 245,472 15,185
Conditioning, stoFr{ith\e/ and treatment of 497 293 1,639 100,234 74 497 4.966
Demolition, restoratlon. and landscaping of 1,100 0 0 59,553 679,825 43,509
the site
TOTAL AMOUNT 1,604 293 1,639 327,365 999,794 63,660

Source: Project B6.2

Apart from the materials mentioned above, treatment of historical RAW calls for application of other
input materials and packages in the following amounts.

Tab. No. 7. Demand on specific materials and packages required for management of HRAW

Steel
Powcer barrels | Additive
L IIXIEITE NaOH | FORKEM with a
Activity SIAL © © e substances
®) of 200 m*® (t)
(piece)
Treatment of HRAW - solving of 20
crystalline sediments
Transport of processed HRAW 4000
Final treatment and fixation of HRAW 500 13 16

Source: Plan of management of radioactive waste waste originating from V1 NPP decommissioning in
respect to the Project C7-B ,Treatment of historical waste - sludges and sorbents®, JAVYS, 2012

For purposes of fragmentation and decontamination at the newly constructed facility (EIA process
is now in course as independent assessment process), approximately 10 t of different raw
materials will be needed as follows:

Tab. No. 8. Anticipated consumption of raw materials needed for fragmentation and decontamination at F&D
facility
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Consumption in | Consumption in
Chemical substances and materials
1 year (t) 8 years (t)

HNO365% Nitric acid 0.9 7.2
CesHsOy7 . HO - Citric acid 24 19.2
NH4NO3; - Ammonium nitrate 1.2 9.6
SYNTRON B - 30-35 solution of Tetrasodium salt of 0.06 048
ethylenediaminetetraacetic acid EDTA ’ '
Abrasive 55 44.00

Source: EIS ,Construction of a new large-capacity F&D facility“ JAVYS, 2013
Supply will be secured by chosen suppliers.

4. Energy supplies
Supply with electricity will take place from the existing supply network in the following quantities.

Tab. No. 9. Energy consumption

2" Stage V1 NPP decommissioning activities: Elect(liisvir)\ergy
Dismantling 1,774,356

Conditioning, storage and treatment of RAW 624,297
Demolition, restoration and landscaping of the site. 155,332,631
TOTAL AMOUNT 157,781,284

Source: B6.2

An estimation of natural gas consumption of the proposed activity and the supporting facilities, and
of the fuel consumption of all machines and transport vehicles for the entire duration of the
proposed activity requires a detailed study.

5. Demands for transport and other infrastructure

There is a network of roads and railway lines in the affected territory. Realization of the proposed
activities does not require construction of a new transport infrastructure and will not overburden the
existing transport and technical infrastructures. Currently, no requirements for a new transport
infrastructure are defined.

6. Demand for labour force

The 2nd Stage of V1 NPP decommissioning will increase new qualified job opportunities, and the
estimated labour requirements are as follows:

Tab. No. 10. Demand for labour force
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Activities of the 2" stage V1 NPP Labour Labour
decommissioning (10% hours) (Men Month)
Pre-dismantling decontamination 78.3 489.4
Demolition 1,233.4 7,708.8
Post-dismantling decontamination 535.2 3,345.0
Decontamination of buildings 328.0 2,050.0
Demolition 4,719.9 29,499.4
RAW management 271.2 1,695.0
Non-Raw management 182.7 1,141.9
Site restoration and landscaping 104.0 650.0
TOTAL AMOUNT 7,452.7 46,579.4
Source: B6.2

The existing staff of JAVYS will be allocated as much as possible for dismantling works, however,
for some specific tasks external staff will be contracted.

7. Other requirements

The proposed activity evokes application of specific technical and technological equipment and
installations, in particular:

0 Laboratory equipment and equipment for radiation monitoring
o Specific equipment for dismantling and fragmentation of the primary circuit

0 Specific installations for fragmentation and decontamination (F&D facility) and waste
treatment (metallic RAW melting facility)

o Devices for crushing of construction materials/ concrete (shreders)

Il Data on outputs

1. Air

The activities of 2nd Stage V1 NPP decommissioning include the dismantling works, demolition of
buildings, crushing and shreding of construction waste, fragmentation of plant and machinery,
movement of vehicles and machinery and operation of supporting installations and systems. All
these activities will result in emissions of radioactive and non-radioactive gases, particulates and
aerosols, and will affect the quality of the air. A precise quantification of their volume is not possible
at the present stage of the decommissioning process.

1.1 Outpouts of radioactive character

Among radioactive emissions these types of emission sources are expected:

Emissions from dismantling and fragmentation of activated and contaminated materials including
the secondary contamination of materials,

Emissions from decontamination,
Emissions from RAW treatment.
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The quality of emissions from the 2nd stage of decommissioning are provided in chapter 5
"Physical fields".

The air from controlled zones will be collected and discharged into the atmosphere in an controlled
and monitored discharge. All potential area (or surface) sources of contamination thus become
spot sources of air contamination, equipped with cleaning and monitoring devices.

Exhauster air technical systems at the individual work places are connected to the existing air
technical system HVB JE V1 that discharges air from the working areas with a capacity of 54,000
m3.h™". The air technical system is connected to the ventilation stack V1 NPP.

The assessment of the impact on the environment is published in the yearly reports and trimestral
reports on the whole JAVYS site. The radioactivity of air discharges from each nuclear facility is
assessed separately as to the percentage of the set limit.

1.2 Outputs of non-radioactive character

Regarding the quality of non-radioactive emissions of the basic pollutants (PM, SO,, NO,, CO,
TOC) the following types of emission sources are presumed:

Emissions from all machines using fuel (construction and transport machines),

Emissions from the existing air static, mobile and surface area pollution sources in place, which will
be in operation also in the 2™ stage of decommissioning,

Primary and secondary dust during demolition, fragmentation and mechanical waste treatment
(operation of shredder) and landscaping (PM, PM).

JAVYS currently operates several air pollution sources of all three categories (small, medium and
large sources) which will be in operation also during a certain period of the 2nd stage of
decommissioning. Emissions from these sources have been defined and monitored; results are
evaluated and published in annual reports. No problems of compliance with limits were registered
in 2012.

Emissions, being current emissions from existing sources are specified in the chapter B.11.5.

In addition to the existing stationary sources of pollutants, the crashing facility for construction
waste/concrete with a capacity of 100 t/hour will be another small source of pollution. It is assumed
that four shreders will be used at four different spots of the site and will be in operation according
to the actual needs.

2. Waste water

Waste water will come from social installations for employees and from technological procedures.
For waste water collection and treatment the existing systems and facilities will be used, as follows:

e Rain drainage system enters the river Dudvah via the open channel Manivier.

¢ Sewage drainage system enters the waste water treatment facility — BIOCLAR and the purified
water is discharged via pipelines SOCOMAN into the river Vah.

e Industrial drainage system collects water polluted by oil, leads the water into the central
gravitational oil separator and after pre-cleaning the water is directed into the cooling water
treatment facility at EBO V2.

e A special drainage system leads technological water into the collection tanks for special
cleaning of radioactive water and for special treatment; after treatment and inspection, the
waste water is discharged according to approved procedures.
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e Final drainage system collector SOCOMAN drains the other waste water, including low
radioactive water, from technological installations for RAW treatment into the river Vah.

Waste water discharged from JAVYS is monitored regarding the volume activity of corrosion and
fission products and *H as well as chemical pollutants according to requirements of decisions
issued for JAVYS by CA.

The total volume of waste water generated by the proposed activity is estimated at about 500
thousand m> per year in the first years of the 2" stage of decommissioning, later the volume will
decrease.

A precise quantification of waste water release is not possible at the present stage of the
decommissioning process.

3. Waste

During the 2™ Stage of decommissioning both, conventional® and radioactive waste in a total
volume of cca. 775 thousand tonnes will be generated in the ratio shown in the following graph.

Graph No. 62. Ratio of waste generated during decommissioning

B Conventional waste HRAW

Tab. No. 11. Estimated generation of wastes during the whole decommissioning process

Material from dismantling and

Calculated total amount of

Percentage from the total

demolition of buildings of V1 waste (t) amount (%)
Concrete and aerated concrete 630,309 81
Bricks and stones 17,196 2

® Non-radioactive waste which classifies as waste under the scope of the Waste Act
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Tab. No. 11. Estimated generation of wastes during the whole decommissioning process

Iron and steel

97,966

Copper and brass

4,891

Lead

59

Insulation materials

2,379

Asbestos

5,083

Synthetic materials

1,277

Wood

876

Mercury

0,418

Filtration materials

77

Glass 290
Aluminium 719
Oils 321
Cardboard 253

Other miscellaneous materials

12,789

TOTAL

774,492

The estimated composition of total waste is shown in the following graph.

Graph No. 63. Estimation of total waste composition
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Calculated amounts of materials which are during decommissioning to enter into the individual
waste streams (conventional waste + RAW) are provided in the following table. Potential RAW will
creat part of amount aprox. 242 thousand from the total amount of waste of aprox. 774 thousand
tonnes, According to estimations, 532 tonnes of conventional waste will be generated in the
categories and types provided in the following table.
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B81%

Wlead
mWood

B Muminium

@ Concreteandaerated concrete @Dricksandstones

Oinsulation materials

Ehiercury

W Oils

Olren and steel
B Ashestos
O Filtration materials

B Cardbeard

OCopperand brass
OSynthetic materials

Oalass

W Other miscellaneous materials

Convention

al waste

Tab. No. 12. Estimation of conventional waste composition

L U [T Calculated total Waste category FEEEI D
dismantling and amount of waste Code of waste according according to waste from the total
demolition of ®) to waste catalogue cata?o ue amount
buildings of V1 9 (%)
Concrete and
aerated concrete 437076 170101 O 82
Bricks and stones 15928 17 01 07,17 09 03 O,N 3
Iron and steel 59 257 17 04 05 ') 11
Copper and brass 4 590 17 04 01 o) 1
Lead 34 17 04 03 N
3
Insulation materials 1210 17 04 04 ')
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Tab. No. 12. Estimation of conventional waste composition

Rl Calculated total Waste catego FOEZIEED
dismantling and Code of waste according . gory from the total
o amount of waste according to waste
demolition of t) to waste catalogue cataloque amount
buildings of V1 9 (%)
17 06 01, 17 06 03, 17 06
Asbestos 5074 04 O,N
Synthetic materials 1173 17 02 03, 17 02 04 O. N
Wood 875 17 02 02, 17 02 04 O,N
Mercury 418 17 09 01 N
Filtration materials 66 17 09 03, 17 09 04 N, O
Glass 232 17 02 02 o
Aluminium 627 17 04 02 o
. 1301 13,13 02 08, 13 03
Oils 321 10, N
Cardboard 253 17 03 03 N
%zgllaneous 5220 1704 11,17 0503 , 1708
. 02, 17 09 04 N, O
materials
Total 531 936 100
3.2 Hazardous waste

Installation and civil structures that contain hazardous substances (according to their material
composition) or are contaminated by such substances will be sources of hazardous waste
classified according to the waste catalogue pursuant to the valid Regulation No. 284/2001 Coll.
and the Waste Act No. 223/2001 Coll. as amended.

It is estimated that, out of the total amount of waste, hazardous waste will amount to max. 22,508
tonnes, which represents approx. 3 % of the total amount of waste. This estimation is based on a
conservative classification (not quantification) of hazardous substances in materials to be
dismantled and demolished. The actual amount of hazardous waste will be likely much lower.

During the decommissioning process management of hazardous waste of the following categories
(according to the waste catalogue) is expected:

Compounds and separated fractions of concrete, bricks, tiles, paving bricks, ceramics containing
hazardous waste (waste catalogue code 17 01 06).
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Glass, synthetics and wood, containing hazardous substances or contaminated with hazardous
substances (17 02 04).

Coal tar and tar products (17 03 03).
Soil and construction stones containing hazardous substances (17 0503)

Insulation materials containing asbestos (17 06 01), including asbestos fibrous and asbestos
insulation products.

Other insulation material out of hazardous substances or containing hazardous substances (17 06
02).

Lead batteries (16 06 01), including lead acid drained and undrained batteries.

Metal waste contaminated with hazardous substances (waste catalogue code 17 04 09), including
ferrous metal scrap, ferrous metal turnings, iron scrap, iron corrugated sheets, steel scrap, ferrous
swarf, steel cladding, steel pipes, steel wool, metal non-ferrous scrap and mixed ferrous and non-
ferrous scrap.

Discarded equipment containing hazardous components, not containing PCBs,
chlorofluorocarbons or free asbestos (waste catalogue code 16 02 13), including capacitors
(without PCBs or PCTs), computers and computer screens, cathode ray tubes, electronic
appliances and electronic equipment.

Waste containing mercury (17 09 01, 06 04 04), including mercury waste and residues and
mercury compounds.

Diverse oils (13 01 13, 13 02 08, 13, 03 10).
3.3 Radioactive waste (RAW)

The following radioactive wastes are expected:

Primary RAW (activated materials and materials activated with radionuclides, generated during
dismantling of equipments and systems and demolition of buildings in the controlled zone)

Secondary waste (resulting mainly out of usage of materials, equipments and tools for
fragmentation and decontamination of activated and contaminated parts)

Historical RAW (sludges and sorbents situated in the tanks of the building No. 801)

On the basis of a total inventory provided in the next table, it is assumed that, out of the total
amount of waste generated in course of dismantling and demolition of all decommissioned
buildings and equipments, approx. 242,800 tonnes of materials will constitute RAW of different
radiological categories, which are to be processed effectively in the facilities for RAW conditioning
and treatment in order to reach the maximal rate of free release into the environment.

Tab. No. 13. Total radiological inventory of V1 NPP, mass and activity as of January 1, 2010

Contaminated
All civil structures Activated buildings Cont.amlnated Sum
components equipments
structures
Activity (GBq) |261.700.000 44,22 11.730 261.700.000
Sum
Mass [tonnes] |1.576 229.600 11.560 242.800

Source EIA C7 A3
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The composition of RAW according to its origin is provided by the following graph.

Graph No. 64. Composition of RAW from dismantling and demolition in controlled zone
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Other way of radiological inventory presentation important in connection with decommissioning
NPP V1 is division of installations and civil structures in defined radiological classes. Criteria for
RC definition have been established by convention using the radiological index (RAI) and following
list of RC was developed:

Class 1 - RAI<0,3
Class 2 - RAI < 1
Class 3 — RAI <100
Class 4 — RAI < 10000
Class 5 — RAI > 10000

On the basis of parameters in DDB value of RAI was calculated for each relevant item and RT was
assigned. Result of this calassification of installations and civil structures showed that more than
95% mass of NPP V1 radiological inventory belongs to RT1. In contrast, installations belonging to
RT 5 represents just 0,41% mass of NPP V1 radiological inventory.
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Graph No. 65. Percentage of mass division according to radiological classes
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It is expected that material with characteristics of radiological class (RC) RC1 and RC2 and about
60% of RC3 will comply with conditions for free release according to governmental decree of SR
No 345/2006 Coll. Quantity of material which represents potential RAW divided according to
radiological classes is shown in the following table.

Tab. No. 14. Quantity of materials according to radiolocal classification (kg)

Material RC3 RC1 + RC2 A Rf;g‘;&?
Concrete 1121,084 192 037,803 192 710,454 193 233,246
Bricks and stones - 1 268,923 1 268,923 1 268,923
Iron and steel 2 376,876 32 556,848 33 982,974 38 710,265
Copper and brass 1,332 284,369 285,168 301,855
Lead - 26,150 26,150 26,150
Insulation materials 5,869 1 161,865 1 165,387 1 169,555
Asbestos 8,092 1,316 6,172 9,409
Synthetic materials 293,60 104,116 104,292 104,409
Wood - 1,118 1,118 1,118
Mercury - - - -
Filtration materials 493,20 10,150 10,446 10,670
Glass 0,115 58,400 58,470 58,516
Aluminium 2,490 90,002 91,496 92,493
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Tab. No. 14. Quantity of materials according to radiolocal classification (kg)

. RC1 + RC2 + RC1 to RC5
Material RC3 RC1 + RC2 60%RC3 together
Qils - - -
Cardboard - - _ -
Other miscellaneous 75468 7 494,610 7 539,891 7 570,078
materials
Total 3 592,117 235 095,675 237 250,945 242 556,692

It can be concluded that from total amount of potential RAW nearly 98% part will represent material

for free release.

The following grah shows that dominant material for free relrease is formed from concrete, iron and
steal, which together represent 95% part of total free release materials.

Graph No. 66. Ratio of free release materials according to kind of material
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As it is shown on the following graph, materials from mashinery are, in comparison with civil
structures are minority source of free release materials and represents just 5% part of total free
release materials. Mass division according to source and kind of free release materials from NPP

V1 is shown on the following graph.
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Graph No. 67. Kinds of free release materials from NPP V1 decommissioning
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Current limit value for free relrease of RAW is 300 Bq/kg. If currently discussed legislation
decreases this value to be 100 Bg/kg (from year 2017) amount of free release RAW will decrease
by aprox. 1,840 tonnes, what means that the difference will be just 0.24% in comparison with
current state implementing limit value 300Bg/kg. Impact of legislative change will not significantly
influence the total amount of free release RAW.

Regarding the radionuclides the corrosion products Fe-55, Ni-63 and Co-60 dominate in
radiological inventory of NPP V1 and create 98% part of inventory. In comparison with corrosion
products the fission products form tenths of one percent of total inventory.

It is assumed that after fragmentation, separation and in-situ decontamination aprox. 90% of
237,250 tonnes will be material for free release® and aprox. 10% will be processed at F&D facility —
aprox. 23 thousand tonnes.

It is expected that materials for free release will be: metals, insulations, construction waste and
soil, bulky waste and components of buildings. Materails will be released as fragmented parts in
palletes, construction waste in containers.

6 . . . . . -

Free realease of non-contaminated or slightly contaminated materials with mass activity under the free release level
established by decree No 345/2006 Coll. in Annex 8 and will comply with criteria for fre release stipulated in part Il.,
Annex 3 of decree No 345/2006 Coll — Limit value of mass and surface activity provided in following table:

Level of free release Level of free release
Class Ay (Bg/kg) - uum A, (Bq/cm?) -uus
1 300 0,3
2 3000 3
3 30000 30
4 300000 300
5 3000000 3000
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3.3.1 Secundary RAW

Secundary RAW will be generated in the process of abrasion of tools during segmentation and
fragmentation, usage of chemical compounds during decontamination and other activities. It is
assumed that total generation of secundary RAW will be about 6,858 tonnes of solid RAW and
about 1190m? liquid RAW.

3.3.2 Summary

The following table provides the total amount of RAW for final waste condinioning and treatment
during the whole 2" stage of NPP V1 decommissioning.

Tab. No. 15. Total amount of RAW from NPP V1 decommissioning

RAW from dismantling Secundary RAW Historical RAW
and demolition

2351tz F&D cca 6 858 t solid RAW 650 m®

1 600 t activated cca 1 190 m3 ligiud RAW
components

5 300 t contaminated
components

Source: EIA F&D, D7.1, C 7- A3
34 Management of conventional waste

Waste management will be carried out according to the Act No. 223/2001 Coll. on waste, as
amended, and the Regulation No. 283/2001 Coll. on the execution of certain provisions of the
Waste Act, as amended, and the Regulation No. 284/2001 Coll. on the establishment of a waste
catalogue, as amended, the valid Waste Management Program (POH SR) and the basic principles
of the European and national waste management strategies.

In particular, the following shall apply:

Principle of hierarchy of waste management (in particular, giving preference to reuse of waste and
material recovery)

Principle of proximity and self-sufficiency (the majority of waste will be treated and used at the
place of its origin)

BAT principle (recycling and disposal of waste will be subject to application of the best available
technology in accordance with the Waste Act and other corresponding legal provisions)

3.4.1 Management of waste in the category "other waste"

The preferred waste management method will be securing a reuse of this waste (in situ or by
selling it) and recycling of waste upon their mechanical conditioning oriented mainly at:

Consequent separation according to the material and reduction of the total volume (fragmentation,
separation and pressing)

Reaching of the required structure/size of components (separation and crushing of construction
waste - concrete)
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The waste will be used mainly as secondary raw materials (mainly ferrous and non-ferrous metals)
and as material for backfilling in situ. It is estimated that ca. 90% of the entire amount of waste will
be recycled and ca. 10 % disposed on suitable waste disposal facilities..

Recycling of construction waste, in particular concrete, presupposes their previous mechanical
conditioning. For this reason, 4 concrete shredders/crushers with a capacity of 100t/hour will be on
place, distributed and opearted according to the needs throughout the site. Crushed waste will be
used as backfilling material for filling of construction pits remaining after removal of buildings.

3.4.2 Management of waste in the category "hazardous waste"

In respect to this waste category observance of all conditions of their management must be
secured as required by the valid legal provisions, namely in the spheres of collection, packaging,
storage, denomination, transport and permits to handle hazardous waste. Major part of this waste
consists of waste containing asbestos.

3.4.2.1 Management of waste containing asbestos’

Works of removing materials containing asbestos from buildings (roof cover, insulation of buildings,
sewage system pipes, internal mounting of the cooling towers etc.) may be exerted only by legal
persons which hold a permit by the Public Healthcare Authority SR and at the same time dispose
of an approving decision by the Regional office of the Public Healthcare Authority.

Asbestos containing materials are classified according to the waste catalogue (Reg. No. 284/2001
Coll.) as hazardous waste (H), which is subject to special management — packaging in rigid
packages (e.g., plastic bags thoroughly closed in such a way as to prevent leakage into the
environment during transport, storage of waste packed in this way on a specific landfill for
hazardous waste.

In the working environment, it is necessary to secure abidance by the provision of § 41 Act No.
355/2007 Coll.,, when removing asbestos or material containing asbestos from buildings: ,An
employer who assigns employees to carry out activities which can imply a risk of exposure to
asbestos or materials containing asbestos is obliged to secure, according to a special provision,
that technical, organisational and other measures be taken in order to exclude or reduce the
exposition of employees to the smallest possible and practicable level.*

Main requirements, as far as dismantling of asbestos is concerned, are as follows (Regulation of
the Government of SR No. 253/2006 Coll. and Act No. 355/2007 Coll.):

Works must be carried out by qualified workers under application of methods that can guarantee
the security of workers and the overall security of the population. Measures for environment
protection must be defined prior to the beginning of works, during their implementation and after
their completion.

The company in charge of these works must hold an authorisation to carry out such activities (§ 5
para. 4 n and § 41 para. 1 Act No. 355/2007 Coll.).

As far as demolition of buildings is concerned, first any crumbling or badly fixed asbestos materials
are to be removed.

" Asbestos are classified as substances with carcinogenic (cancer-causing) effect to respiratory organs. Health damage
shows only after 10 - 20 years since the exposition period. It is proven that asbestos can cause if inhaled, owing to their
airborne respirable fibres of microscopic size, pulmonary fibrosis - asbestosis, lung cancer, mesothelioma of pleura and
peritoneum and deformations of pleura.
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Compact asbestos materials in good technical state do not represent a significant risk. Attention is
to be paid to the issue of dustiness as a result of dismantling.

Waste containing badly fixed asbestos is to be packed carefully.

Waste containing badly fixed asbestos is to be duly moistened prior to transport. Asbestos waste is
to be transported in impermeable packages on covered trucks.

In respect to collection and temporary storage of this waste a specific time schedule is to be
elaborated in order to prevent pollution of environment by any working activity.

Any waste contaminated with asbestos is, upon demolition, to be reduced to the maximum
possible extent, moistened and transported altogether to an assigned dumping site.

Prior to removal of badly fixed asbestos surface detergents are to be applied.
Any asbestos waste transported for disposal on a dumping site is to be recorded.

The proponent is to work out a time schedule, or work plan, that is to be submitted prior to
demolition and is to provide for all measures necessary to secure protection of health of workers,
limits for fibres released to the air as well as the method of removing waste containing asbestos.

Representatives of the company in charge are to participate in the elaboration of this time
schedule.

JAVYS, a.s. has collected extensive experience in respect to the management of waste containing
asbestos and acts pursuant to the approved operational schemes. Works are carried out
exclusively by legal persons that are authorised to carry out this type of activity.

In general, the work order is as follows:

¢ In premises with presence of asbestos, first, dismantling of this hazardous material is to be
performed prior to any ohter works in such premises. Directly upon cleaning other works
can be carried out.

e Prior to commencement of works the controlled area is to be marked out. Authorised to
enter into the controlled area are only workers who have been assigned to handling of
asbestos, are verifiably instructed on this technological method, equipped with the
prescribed personal protection means and have passed a preventive medical check. The
controlled area can only be removed upon total completion of dismantling works, transport
of all partially stabilised waste designated as hazardous and final cleaning of the premises.

e In order to prevent a potential release of fibres stabilisation and fixation of fibres by
preparations like Foster® 32-60/32-61 (Foster® Asbestos Removal Encapsulant) shall be
carried out. It is applied during removal of materials and the subsequent fixation of the
remaining fibres. The preparation is applied e.g. by means of a high-pressure airless
atomizer. At next the dismantling itself and division of asbestos, mechanical conditioning
and subsequent packaging and transport of the material are performed.

e Fractions that fall on the working floor or around the working area will be additionally

stabilised by the preparation and collected into sacks with respective designation and
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stored in a metallic barrel with a closing cover. Hereafter, any possibly remaining fibres will
be removed by thorough vacuum cleaning with a cleaning device provided with a HEPA
filter. (e.g., type SOTECO NEVADA CYKLON 640) with an effectiveness of filtration -

retention of dust particles of 99.99 %).

3.5 RAW management

RAW management is an activity described in detail in the Chapter B 11.8.
3.5.1 HRAW management

3.5.1.1 Procedure of RAW management in the “A” category (used sorbents)

It starts by emptying and conditioning of "A" category RAW from the tank ZT20N-1. A smaller
amount of sorbents with medium-level activity and fluids located in the tank ZT20N-2 (estimated
total amount 18 m3) will be pumped into the tank ZT20N-1 via the existing connecting pipes.
Similar procedure applies to the sorbents with low-level activity in the tank ZT20N-4 (appr. 5 m3),
which will be pumped into the tank ZT20N-3. This way, the tanks ZT20N-2 and ZT20N-4 will be
prepared for final cleaning.

RAW from the tank ZT20N-1 will be consecutively pumped for pre-conditioning into the "A" unit,
which will be installed at the working place close to the storage tank (in the premises No. SK 236).
The pump will be placed directly in the storage tank, with a double-walled extruding pump hose. A
remote controlled manipulating arm carrying the pump will be installed into the circular entry
opening of the tank ZT20N1. The manipulating arm will allow for any necessary movements of the
pump inside the tank. RA sorbents will be gradually exhausted from the tank until the exhauster
head reaches the bottom of the tank and any wastes that can be pumped are removed.

Upon conditioning and treatment of RA sorbents from the tank ZT20N-1 at the pre-conditioning
facility, RA sorbents from the tank ZT20N-3 will be refilled, if possible, to the tank ZT20N-1 or will
be directly pumped and conditioned through the drainage facility.

Pre-conditioning of RAW will be performed in the drainage tank (pre-conditioning unit for the waste
of type "A" in the room No. SK 236), to which waste (RA sorbents) will be gradually pumped from
the storage tanks. Conditioning includes draining and condensation in order to reach an optimum
content of sludge dry residue in the waste. Separated fluid will be returned back into the storage
tanks ZT20N-1 or ZT20N-3. Drained sorbents will be dosed by a screw conveyor from the pre-
conditioning unit into prepared 200 dm3 metallic barrels (with a protective coating of the internal
surface). The quantity of waste in the barrel will be continuously measured by a tensometric scale.
Sorbents will be batched into the barrels in such a way that the amount of sludge dry residue will
be between 50 and 60 kg, that is to say, if we presuppose a 55% content of sludge dry residue in
the drained sorbent each barrel should be filled with 95 to 110 kg of sorbent.

The drained sorbents will have to be filled with service water in a volume of ca. 40 - 50 dm3. Either
dissolved sediment phase (waste category "B") or water generated in sorbent conditioning shall be
used as service water.

Next, a calculated amount of liquid waste of the "B" category, that is to say dissolved crystalline
borates, will be filled into the barrels.

On the basis of approved methodology, representative waste samples will be extracted prior to the
beginning of waste solidification itself. Samples will be transferred to the radio-chemical laboratory
where the required radio-chemical analyses will be carried out. If analyses confirm that the waste
can be disposed in NRR Mochovce the waste in barrels will be solidified.
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Barrels with waste will be placed individually into a mobile solidification line where, under constant
mixing, individual components of the matrix SIAL® will be added to them. The added amounts are
checked by means of scales.

When filled the barrels will be closed with covers, designated with an identification label including a
bar code and a warning sign for RAW and moved by means of a carriage to the working place for
solidification of waste (room No. SK231/SK233). The parameters of the final product (firmness,
capacity to dissolve) will be reviewed according to approved methods.

Barrels with the final product will be gradually transported from the temporary storage in BAPP to
another destination for further treatment/storage as defined by employees of JAVYS. The barrels
will be inserted by means of an electric chain hoist into closable ISO containers (maximum 40
barrels per container) and will be transported on a truck to the defined location within the JAVYS
site. JAVYS a.s. is responsible for further loading and treatment of barrels with the final product
into FCC containers.

3.5.1.2 Procedure of RAW management in the "B" category (crystalline sediments and
sludges)

Sediments in the tanks are in form of a solid crystalline phase deposited on the bottom of the tanks
or they are crystallized on other internal surfaces of the tanks (vertical walls, internal mountings).
By means of dissolution sediments will be divided from the remaining non-soluble present sludges.
Upon dissolving of sediments the liquid phase will be gradually pumped from the tanks ZT10N-4 to
ZT10N-10 through the existing pipe lines to the tanks ZT10N-2 and ZT20N-3. A part of the
dissolved sediments will be gradually refilled from the tank ZT10N-2into the facility for pre-
conditioning of "A" waste where it will be deployed as service water for treatment of "A" category
RAW. The other part of the dissolved sediments will be refilled through the existing pipe line to the
facility for pre-conditioning of "B" category waste which will be placed in the building No. 809C
(former cementation facility).

In the first step, by means of a sequence of chemical and mechanical procedures including
preparation of reagents, mixing and separation, active fractions will be separated from the treated
liquid and subsequently fixated into the SIAL® matrix, either on their own or in a mixture with active
sludges/ionexes. A representative sample will be taken from the cleaned liquid phase in which
remaining volume activity will be measured in the laboratory. If the value is lower than the limit for
release to the environment the product will advance for further processing (can be performed out of
the C2).

After withdrawing the liquid phase with solved crystalline sediments the individual tanks will be
cleaned from non-soluble sediments. Non-soluble sludges that remain on the bottom of the tanks
will be extracted by means of a gear pump. The nose-piece on the sucking nose of the pump will
be fixed to a remote controlled carriage which will be lowered to the bottom of the tank. Extracted
sludges will be collected into 200-dm3 steel barrels MEVA placed in the corridor in front of the
entry into the room with the cleaned tank.

On the basis of approved methodology, representative waste samples will be extracted prior to the
beginning of waste solidification itself. Samples will be transferred to the radio-chemical laboratory
where the required radio-chemical analyses will be carried out. If analyses confirm that the waste
can be disposed in NRR Mochovce the waste in barrels will be solidified.

Pre-conditioned waste will be treated directly in the barrels by solidification into the inorganic SIAL®
matrix pursuant to the approved technology. Barrels with waste will be placed individually into a
mobile solidification line where, under constant mixing, individual components of the matrix will be
added to them. Upon completion of this process, the barrels will be closed, designated with a label
including a bar code and a warning sign for RAW and will be further treated like "A" category RAW.
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Once the works are finished, the equipments will be decontaminated, dismantled, taken into parts,
put into transport packages and removed from the premises of JAVYS. Removal of equipments will
be announced to JAVYS employees at least 10 days in advance. Equipments will be carried away
on trucks.

Upon dismantling and transportation of the used equipments the work stations (working surfaces)
will be decontaminated to the limit values, that is to say, below the level of 1.0 Bq.cm-2. The choice
of procedures will, apart from decontamination effectiveness, also allow for the quantity and
treatability of secondary RAW.

4. Noise and vibrations

Noise and vibrations will be caused by machines, trucks and equipments such as pumps,
compressors and the waste crusher. The proposed activities will be carried out prevailingly in
closed premises. Common work tasks and transport (motor vehicles) will be carried out in open
space.

Recycling of construction waste from demolition by means of crusher at the place of its generation
will also produce noise and vibrations and may call for mitigation measures.. Demolition works and
recycling will be, however, only of a short duration.

5. Radiation and other physical fields

The most significant physical field is radioactive radiation. Outputs of this kind are mainly due to
decontamination and fragmentation of installations and buildings of the PC and to management of
primary and secondary RAW and historical RAW.

The total radiological inventory to be decommissioned during the 2" Stage is located in the
controlled zone of the V1 NPP. The following table provides data on the summarised activity
inventory contained in the individual buildings. This table shows the total activities of building
structures and equipments in all affected buildings together with the respective masses of the
materials.

Tab. No. 16. Total radiological inventory of V1 NPP, mass and activity as of January 1, 2010

Building No. Activated Qo_ntammated QOntamlr_!ated Sum
components civil structures installations
activity (GBq) 261,700,000 37.88 11,730 261,700,000
800:V1
mass [ton] 1,576 138,600 9,440 149,600
activity (GBq) 0 1,266 6,609 7,875
801:V1
mass [ton] 0 74,020 1,815 75,840
Activity [MBq] 0 0.93 143.3 144.2
802:V1
mass [ton] 0 508.7 50.81 559.5
803:v1 Activity [MBq] 0 23.88 66.76 90.63
(part in the
CZz) mass [ton] 0 677.9 158.7 836.7
Activity [MBq] 0 116.9 16.43 133.4
804:V1
mass [ton] 0 6,295 8.3 6,304
C809:V1 Activity [MBq] 0 116.8 51.24 168.0
(C350, C804) | mass [ton] 0 4,472 73.26 4,545
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Tab. No. 16. Total radiological inventory of V1 NPP, mass and activity as of January 1, 2010

— Activated Contaminated Contaminated
il s components civil structures installations L
activity (GBq) 0 4773 0 4.773
800a,b:V1
mass [ton] 0 176.1 0 176.1
activity (GBq) 261,700,000 44.22 11,730 261,700,000
Sum
mass [ton] 1,576 229,600 11,560 242,800

Source: Impact assessment report “Construction of a new large-capacity F&D facility” JAVYS, 2013

51 Outputs into the atmosphere

Works such as cutting of activated materials inside the reactor building, decontamination of
components and objects, fragmentation and decontamination in the F&D facility, waste
conditioning and treatment® will cause generation of radioactive gases and aerosols. These work
processes will be performed in the CZ where any gaseous discharges will be filtered prior to their
release into the atmosphere.

The following table summarises the anticipated max. activities of discharges into the atmosphere
according to the individual work processes.

Tab. No. 17. Anticipated max. activities of discharges into the atmosphere according to the
individual work processes

Total radioactivit
Type of work (Bq) y
Dismantling and fragmentation of large components of the PC 1.06E+9
Dismantling and fragmentation of contaminated components 8.42E+6
Fragmentation and decontamination in the new F&D facility negligible
Decontamination of building structures (walls and floors, soils) negligible
Total 1.14E+9

52 Outputs into the hydrosphere

The following table provides the total anticipated activities of radioactive liquid discharges
attributed to the basic activities of the 2" Stage of decommissioning.

® Qutputs from RAW conditioning and treatment in TSU RAO facility have been assessed by separate EIA
process
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Tab. No. 18. Anticipated max. activities of discharges into the hydrosphere according to
the individual work processes

Activities Total radioactivity
(Bq)
Dismantling and fragmentation of large components of the PC 4.25E+07
Dismantling and decontamination of components in situ 3.94E+06
Fragmentation and decontamination in the new F&D facility negligible
Total 4.64e+07

The following table summarises the maximum anticipated doses to the public caused by transport
of RAW to NRR Mochovce.

Tab. No. 19. Max. radiation doses to the public along the transport routes

Collective dose (Sv) Max. individual dose (Sv)

Common transport of RAW 7.55E-02 4.68E-06

More detailed calculations are provided in the specific Annex 14.

6. Malodour and other outputs

The proposed activity ought not to represent a significant heat load to the surroundings of the NPP
Bohunice and no outputs of malodorous substances are expected during the 2" stage of
decommissioning either.

By decommissioning of cooling towers major part of heat discharge into the atmosphere has been
eliminated. Presently, the only waste heat is the waste heat into the water recipient.

7. Additional data

More detailed data and information can be found in JAVYS specific projects focused on
preparation and implementaton of 2™ stage of NPP V1 decommissioning. (see
http://lwww.javys.sk/sk/bidsf/projekty-bidsf)
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C. COMPLEX CHARACTERISTICS AND ASSESSMENT OF ENVIRONMENTAL IMPACTS

INCLUDING HEALTH

l. Definition of borders of the affected area

The affected area has been defined as the territory within a radius of approximately 5 km of

Bohunice V1. The broader context has been examined in greater entities suitable

characterisation of the individual parts of environment. The following graphics depict the area
within 5 and 10 km of the V1 NPP. Annex 11 provides fotodocumentation of area of NPP V1,

surounding area of NPP V1 and some installations.

Graph No. 68. Affected area within a radius of 5 and 10 km of Jaslovské Bohunice V1
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Il. Characteristics of the current state of the environment in the affected area

1. Geomorphological conditions

From the point of view of geomorphological division of Slovakia the assessed area is situated in
the Danube Basin, region of Danube pahorkatina Upland, sub-region of Trnavska pahorkatina
Upland, part Trnavska tabula Table. (Mazur, Luknis, 1980).

From morphostructural point of view, the territory represents little differentiated, effaced table
upland caused by movements along the Carpathian direction (SW - NE). The assessed area forms
part of a transition and a table bench whose effaced boundary runs approximately in the direction
Spagdince - Jaslovské Bohunice - Veselé. It is assumed that the tectonics of the NW - SE direction
has divided the transition bench into complexes of blocks elevated to two distinct levels with
relative differences of height of 10 m in average. All of them have the shape of low, broad, flat,
slightly towards SE inclined backs that smoothly result in a table. Near to Nizna the shallow
Graben-niznianska Depression is situated. It has a rectangle shape elongated in the NW - SE
direction and its immersion in respect to the surrounding blocks does not exceed 10 m. The
territory around Nizna shows a distinct rectangular net texture of valleys and dells, which testifies
its tectonic predisposition. The table bench is built of a table with minimal inclination, or more
precisely its remnants divided by local streams. The remnants of the table show shallow furrows in
form of dells, wide shallow immersions or closed depressions of various origins. It is assumed that
the NW - SE tectonics has caused a division of the table and its elevation into two levels of
different height. The rectangular block between the valleys of Blava and Manivier, elongated in the
direction of tectonic lines, experienced A relatively higher elevation (by 10 m). The table bench is
on its SE rim delimited by a 15 - 20 m high base of an edge slope at the contact with the
Dolnovazska flood plain. The distinct edge slope has been at some places notably lowered due to
exogene processes.

2. Geological conditions

2.1 Geological composition

The affected area is situated in the North-West part of the Danube Basin in the Blatnianska
priehlbina Depression. The geology of the area is represented by units of the Mesozoic Era
(Triassic), the Tertiary Period (Paleogene - Eocene, Neogene - Miocene and Pliocene) and the
Quartenary Period (Pleistocene and Holocene) (Maglay et al., 2002).

2.1.1 Pre-Neogene Substratum

In the substratum of the Danube Basin (in the area of interest) two basic zones can be
distinguished: the northern and the southern zone. The two zones show different erosion levels
before the creation of the basin fill. The northern zone of the Blatnianska priehlbina Depression, in
which the affected area is situated, is characterised by sediments of Central-Carpathian
Paleogene. These are Middle to Upper Eocene sandy marly claystones, less sandstones and
seldomly conglomerates. More often Triassic complexes of Hronicum occur, which, in the direct
subbase of Neogene, are composed of dolomitic limestones, dolomites and occasionally Lower
Triassic clastic rocks.

2.1.2 Neogene

The stratum underlying Quaternary is composed of the youngest representative of Neogene
sediments - the Kolarovské formation, dated to the Romanian (Piacenzian) (Krémar, 1988).
According to exploration results (Kovac et al., 1991), this sandy-gravel complex is uninterrupted in
the whole territory and reaches a thickness of 15 - 30 m.
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21.3 Quaternary

In the affected area only two Quaternary formations crop out - eolian sediments and fluvial
sediments. The terrain surface is almost horizontal, divided by watercourses that flow in rather
deep channels of different width. At the confluence of the individual streams these channels reach
relatively large dimensions (Sencakova, 2002).

Eolian sediments of Middle to Upper Pleistocene (Older Riss to Wirm) build the cover of the
affected area. These are loess and loess loams that constitute a so called pseudo-terrace imbeded
on subbase gravels. The loess layer is between 6 and 20 m thick, 18 m in average. In series of
loess horizons, occurrence of relict (fossil) soils is common.

Loess sediments are brown with different shades. The mineralogical composition of loess is made
up mainly of quartz (37-83%), feldspar, mica, carbonates and glauconite.

Fluvial sediments are represented by deposits of the Vah River, mainly gravels, to a lower extent
by thin grained sediments that create layers in the gravels. Gravel base runs in a depth of 18 to 26
m below the terrain. From the point of view of petrographic composition the pebble material is
represented by granitoides, metamorphites, volcanites, vein quartz, vein calcite, hornstones,
quartzites, arcoses, siliceous sandstones, calcareous sandstones and limestones from several
sources (Masina, Lexa, 2002).

Fluvial plain Holocene sediments, that is to say Quaternary gravels, are clearly divided into an
upper layer of thinner sediments, normally without skeleton, a flood formation and a lower sandy-
gravel channel formation rich in pore groundwater. (Krajiakova, 2003).

2.2 Engineer-geological characteristics

From the point of view of engineer-geological structure the affected area belongs to a region of
tectonic sags in the zone of Inner-Carpathian lowlands (Danube Basin). According to occurrence
and extent of the Quaternary cover formations, on the surface of the affected area 2 types of
engineer-geological zones can be discerned (VI¢ko, 1988):

e azone of loess sediments with prevailing fine grained rocks (up to a depth of 5 m)

e a zone of fluvial deposits with alternating gravel and fine grained rocks (up to a depth of 5
m).

2.3 Deposits of raw materials

According to the Record of protected deposit areas of the Hlavny bansky urad (HBU, Central
Mining Authority, 2013) the protected area Velké Kostolany is situated in the affected area
(underground reservoir of natural gas).

In its proximity, to the South-West, the protected deposit area Boleraz (mining of brick loams) is
situated and to the North-West, there is the protected deposit area Dechtice I. (limestone), II.
(dolomitic sands) and lll. (high percentage limestone).

Pursuant to the Record of mining areas of HBU (2013a), mining areas Bohunice, Bohunice |. and
Velké Kostolany (exploitation of natural gas) lie here. Proximate mining areas are Boleraz (mining
of brick loams), Dechtice (mining of limestone) and Dechtice I. (mining of dolomitic sands).

2.4 Geodynamic Features

The affected area is located nearby Dobrovodska depression, a seismically active area in the past,
situated in the Brezovské Carpathians (cc. 16 - 18 km). Dobrovodska depression is situated in the
zone of seismic activity in the penninsko-vahicka suture characterised by shear zones and reverse
fault displacements in the ENE - WSW direction. This zone generates seismic events that release
in brittle fault deformations. Apart from this suture zone, which constitutes the most significant zone
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of seismic activity, other fault structures occur in wider surroundings that could potentially generate
earthquakes. One of them runs in the direction SW - NE and SSW - NNE, through Trnava towards
Piestany directly through Malzenice. All described fault structures were active in Neogene and
evidenced also in Quaternary. Along the faults in the given directions, identified by geologists and
geophysicists, faults in the NW - SE direction, discerned by geomorphological methods, were also
characteristic of Quaternary. It is assumed that one of such faults runs through the valley of the
creek Blava (through Malzenice) along which in Pleistocene a block cropped out that is delimited
on the other side by a fault line that runs through the Manivier Valley.

The most active exogene geomorphological processes in the assessed area are water erosion,
eolian and groundwater processes.

In the past, a particular study on the "Geological history, tectonic development and seismicity of
Jaslovské Bohunice" (06/1970) was elaborated. According to the study, a seismic hazard of 6 to
6.5° on the MSK scale was calculated for Jaslovské Bohunice, which corresponds to a value of 4.2
on the Richter scale. The terrain of this region is flat with a maximum inclination of 1°, which
constitutes favourable conditions that exclude secondary effects of earthquakes, in particular the
risk of gravity collapses. It was established that in a time frame of 200 years an earthquake in the
built-up area in Jaslovské Bohunice would most probably reach a value of M = 4.2 on the Richter
scale (6.5° MCS). The most probable earthquake in a time frame of 100 years is expected to reach
M = 3.5 and within 50 years M = 3.0. Consequently, the conclusion was drawn that in the given
area an earthquake is an unusual phenomenon and according to the analysis there are no seismic
issues such as would hinder the utilisation of the area for construction of a nuclear plant.

2.5 Level of contamination of geological environment

The most significant potential area source of contamination of geological environment is
represented by consequences of intensive application of agrochemicals in large-scale land
farming.

With respect to radon contamination of the geological environment the assessed area counts
among areas with low to middle radon risk.

2.5.1 Contamination of geological environment with radionuclides

So far, the major large-scale area source of contamination of geological environment in the area of
NEC Bohunice remains the A1 NPP site. Among several point, line and small-scale area sources
building 41 has been the object with highest contamination potential, owing to the contaminated
geological environment of its surroundings. Since 2010 results of groundwater monitoring have
shown renewed occurrence of a potential source in the area of the buildings 44/20 and 44/10
(boreholes: JB-32, JB-14A, JB-14 a JB-14B). Measurement results from 2011 show that the
geological environment of the surroundings of these buildings still has adverse effects on
groundwater in this area. Moreover, already in the |. quarter of 2011 adverse conditions were
detected in the surroundings of the borehole JB-35 (area of the main production building of A1
NPP).

According to monitoring results from 2012, the intensity of the source in the given area has
decreased. The adverse radiation situation of groundwater at the site has been, however, targeted
by redevelopment measures (rescue pumping) by which contaminated groundwater is removed
from the geological environment and spreading of rest contamination to the surroundings of the
site is impeded. The effectiveness of rescue pumping in relation to the defined complex source at
the site of A1 NPP reached more than 86% at the end of 2012.
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3. Soil conditions
3.1 Basic characteristics

According to the Act No. 220/2004 Coll. on protection and exploitation of agricultural land, as
amended, soils in the affected area pertain to the soil valuation ecological unit BPEJ 7 (VUPOP -
Research Institute of Pedology and Nature Protection, 2013).

In the immediate surroundings of the site, soils of BPEJ 0139002, 0139202 and 0147202 occur to
the North, soils of BPEJ 0144202 to the West, 0139002 soils to the South and 0143002, 0138202
and 0143002 soils to the East.

In the surroundings of the affected area, medium heavy, typical and brown chernozem (type of
chernosol) on loess prevail. To the North-West and West, medium heavy regosols and eroded
luvisols built on loess and medium heavy typical luvisols occur, and to the East regosols and
chernosols eroded in complexes on loess. Soils in the affected area are prevailingly loamy, deep
(60 cm and more) and without skeleton.

3.2 Level of disposition to mechanical and chemical degradation

Considering the relief type, no significant water erosion phenomena are expected in the area of
interest. The predominantly flatland terrain (Dudvah flood plain, flood plain of the stream Blava,
Trnavska tabula Table) does not show any water erosion signs. On the contrary, on slopy terrain
(cad. ter. RadoSovce), water erosion of characteristic low intensity can occur. When water levels
are high, soils in the flatland terrain of the Dudvah flood plain are under threat of being
underflooded and leached.

The wind erosion can be classified as relatively high and high since the relief under consideration
is open and predominantly flat, with large-scale agricultural utilisation and without planted wind
barriers that would partially eliminate this undesirable phenomenon. This phenomenon manifests
itself in the non-vegetation period.

As far as the soils of the affected area are concerned, it can be stated that the soils in the area of
interest are very resistant against mechanical and chemical degradation. The soils show
acidification caused by long-distance transfer from emission sources in the wider surroundings, in
particular from industrial sites in Trnava, Leopoldov, Hlohovec, PieStany and from transport. The
acidification results mainly from immission condensation of SO,, NO or fluorine.

3.3 Quality and contamination level of soils

Contaminants coming from pesticides and industrial fertilizers have been diminished mainly due to
the significant reduction of their application as a result of aggravated economic situation of the
cooperative farms in the area of interest. Mass stock raising has been closed down or reduced,
hence primarily reducing the risk of pollution and deterioration of environment.

Neither are there in the affected area any extensive localities with anthropogenic or economic
activities that might lead to contamination of agricultural land.

On the basis of geochemical monitoring of soils in Slovakia (Curlik, Sef&ik, 1999) it can be stated
that none of the monitored heavy metal elements has exceeded the limit values established by the
former Regulation of the Ministry of Agriculture of SR on allowed values of harmful substances in
soils and on organisations authorised to monitor factual values of such substances (Act No.
531/1994-529, note: these limits are no more valid).

34 Contamination of soils by radionuclides

As part of the radiation control of NEC Bohunice, activity of soils in the surroundings of the site is
monitored as well. Soils are sampled once a year. Samples are divided into two groups: first, from
grass plots taken in spring and second, from arable land taken in autumn. The measured
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parameter is mass activity of natural radionuclides (uranium decay series - **Ra, thorium decay
series - ?*?Th and isotope “°K) and mass activity of *’Cs or eventually of other artificial
radionuclides. INSITU gamma spectroscopy is carried out twice a year, in spring and in autumn.
Measurements are made in the proximity of dosimetric stations. The INSITU measurements
include also measuring of dose rates at the given location and taking soil samples. Monitoring
results confirm that content values of natural and artificial radionuclides in the soil are similar to the
average values for the whole region, without noticeable anomalies caused by operation of NEC
Bohunice.

4. Climatic conditions

According to the climatic classification of SHMU (Slovak Hydrometeorological Institute), the area of
interest belongs to the area A3 - warm, moderately dry climate with warm winter.

4.1 Precipitation

Precipitations are characterised by its considerable variability in the individual years. From the
point of view of long term average values, the annual precipitation average reaches about 533 mm
(years 1960 - 1990). Most of the total precipitations fall in the summer months and are often
combined with storms. The annual cloud amount is 59%, the number of sunny days per year 55.7
and of cloudy days 117.3. The terrain configuration does not predetermine the occurrence of long
lasting inversions. Occurrence of inversions is closely connected to occurrence of fog with an
average of 34.4 days a year. In winter, they result in a higher risk of frost cover. The average
number of days with snow cover per year was in the given time frame (1960 - 1990) 41 days. The
average height of snow cover was 7.0 cm.

The following table shows values of average monthly precipitations in the years 2007 - 2010.

Tab. No. 20. Average monthly precipitations in the years 2007 - 2010 in mm (weather station
Jaslovské Bohunice)

Yoar / I I m v v Vi Vil Vil IX X X Xl
Month

2007 548 | 40.5 | 59.3 0.3 58.6 30.4 36.7 514 | 128.6 | 37.8 | 428 | 251
2008 271 211 | 421 35.2 | 499 81.3 | 132.0 | 487 51.6 249 | 311 38.4
2009 31.0 | 60.1 58.9 7.8 58.1 1215 | 61.0 49.8 9.5 52.3 | 50.2 | 691
2010 65.1 315 | 207 | 64.8 | 163.8 | 88.8 912 | 1214 | 96.3 264 | 609 | 394

Source: Annual reports on climatological observations at meteorological stations on the territory of SR in the
years 2007 - 2010, SHMU

4.2 Temperature

With an average annual temperature of 9.8°C, the assessed area belongs to the warmest regions
of Slovakia. Extreme air temperatures in the assessed area can be assumed at -28°C (absolute
minimum) and 38°C (absolute maximum).

The following table shows values of average monthly temperatures in the years 2007 - 2010.

Tab. No. 21. Average monthly temperatures in the years 2007 - 2010 in °C (weather station
Jaslovské Bohunice)

e I I m v v Vi Vil | vl IX X X Xl
Month

2007 3.9 4.5 7.5 124 170 | 206 | 21.8 | 21.1 13.3 8.8 3.3 -0.4
2008 1.8 3.1 5.3 10.7 15.2 19.7 | 202 | 198 | 146 | 10.9 6.6 2.6
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Tab. No. 21. Average monthly temperatures in the years 2007 - 2010 in °C (weather station
Jaslovské Bohunice)

Year /

Month | i ]} \" Vv Vi Vil Vil IX X Xl Xl

2009 -2.7 0.4 5.1 14.6 15.8 176 | 212 | 208 | 174 9.6 6.0 0.5
2010 -3.4 0.0 5.3 104 | 1407 | 18.8 | 22.0 | 194 | 14.0 7.7 7.6 -2.8

Source: Annual reports on climatological observations at meteorological stations on the territory of SR in the
years 2007 - 2010, SHMU

4.3 Wind conditions

In the area of interest, north-western winds with high average speed prevail. Windlessness occurs
seldom.

The following tables shows values of average wind speed and the relative frequency of wind
directions in the years 2007 - 2010.

Tab. No. 22. Average wind speed in the years 2007 - 2010 in m.s-1 (weather
station Jaslovské Bohunice)

Jﬁi‘;é N NE E SE s swW w NW
2007 4.0 3.2 35 4.6 34 3.1 5.2 5.3
2008 4.0 3.0 3.9 5.2 3.3 2.8 5.0 5.2
2009 4.4 3.2 4.0 5.2 3.8 2.5 3.8 5.4
2010 46 3.2 35 5.6 37 25 4.3 5.7

Source: Annual reports on climatological observations at meteorological stations on the territory of SR in the
years 2007 - 2010, SHMU

Tab. No. 23. Relative frequency of wind directions in % in the years 2007 - 2010 in mm
(weather station Jaslovské Bohunice)

“‘,(Igi’ﬂ’l N NE E SE s SW w NW | CALM
2007 179 | 68 4.6 149 | 68 5.1 144 | 2541 4.8
2008 186 | 55 6.6 189 | 6.0 4.6 125 | 226 | 48
2009 231 | 132 | 35 150 | 7.4 3.0 52 | 248 | 47
2010 205 | 106 | 66 172 | 7.0 3.8 78 | 239 | 26

Source: Annual reports on climatological observations at meteorological stations on the territory of SR in the
years 2007 - 2010, SHMU

Graphical expression of wind directions, frequency of wind directions and their duration by means
of a wind rose for Jaslovské Bohunice.
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Graph No. 69. Wind rose Jaslovské Bohunice (source JAVYS, a.s. 2013)
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5. Air
5.1 Emissions

Primary sources of air pollution in the affected area are, in particular, the energy industry and
communal energetics (central and block boiler plants). A significant mobile source of air pollution is
road traffic with steadily growing intensity.

In the territory, there are no major sources of air pollution, apart from NEC Jaslovské Bohunice.
Emission amounts from stationary sources in the districts Hlohovec, Piestany and Trnava in the
years 2007 to 2011 are shown by the following table No. 17.

As maijor sources of air pollution can be considered (according to National Emission Information
System - NEIS, 2013):

¢ In the Hlohovec district: E.ON Elektrarne s.r.o., ENVIRAL, a.s., BEKAERT Hlohovec, a.s.,
Faurecia Slovakia s.r.o., ZENTIVA a.s.

¢ In the Piestany district: Bytovy podnik Piestany, s. r. 0., STAKOTRA MANUFACTURING,
s.r.o., Bodet & Horst mattress ticking Verwaltungs, Trnavska vodarenska spolo¢nost, a.s.,
Technical Textiles, s.r.o

¢ In the Trnava district: Amylum Slovakia spol. s .r.0., Johns Manville Slovakia, a.s., Zlievaren
Trnava s.r.o., PCA Slovakia, s.r.o., SWEDWOOD SLOVAKIA, OZ Jasna.
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Tab. No. 24. Emission amounts from stationary sources in the districts Hlohovec, PieStany and Trnava in
the years 2007 to 2011

Emissions of polluting substances (t.year”)
District Year poﬁf::iadnts S02 NO2 co T0C
2007 8.92 2.267 52.912 35.984 43.633
2008 10.74 2.979 82.105 42.902 80.736
Hlohovec 2009 12.476 5.506 89.429 36.116 52.376
2010 12.007 5.685 100.137 39.125 93.614
2011 22.874 5.926 379.763 133.246 67.53
2007 4.645 0.815 40.32 16.39 20.09
2008 5.412 0.647 37.251 15.555 27.825
Piestany 2009 4.446 0.27 31.103 13.409 18.514
2010 5.186 0.322 33.513 14.781 17.631
2011 4.920 0.25 31.016 15.999 31.098
2007 76.099 101.684 391.655 957.109 584.927
2008 76.777 134.79 438.134 759.908 532.173
Trnava 2009 60.275 71.127 290.146 177.637 439.057
2010 73.971 75.267 297.751 114.107 331.911
2011 82.126 96.638 308.766 123.774 319.628

Source: NEIS, 2013

Sources of air pollution operated by JAVYS, a.s.:

State Nuclear and Decommissioning Company, a.s. - JAVYS, a.s. operates small, middle-size and
major sources of air pollution.

As "major sources of air pollution" have been classified:
e Start-up and back-up boiler plant (SBBP) - building No. 441.
In the category of "middle-size sources of air pollution”, the company operates:

e Boiler LOOS - building No. 441.

e Gas infrared heaters in the department for production of fibre-concrete containers in
Trnava,

e Gas boiler plant - building No. 740-1X.1, owned by the Slovakia Nuclear Energy Company,
a.s. (JESS, a.s.).
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e Diesel generators - building No. 585:V1.
In the category of "small sources of air pollution", the company operates:
e Diesel generator near the ISFSF - building No. 840 - not in continuous operation, merely its

operability is controlled. In the year 2012, 1,600 | (1.344 t) of diesel were burnt to that end
during 24 hours of test operation.

e Diesel generator at the premises of the FCC container production in the building SO-200 -
not in continuous operation; for operability tests 10 | of diesel were consumed in the year
2012 and during load tests 95 | of diesel.

e Production of fibre-concrete mixture (FCM) -In the year 2012, 247 fibre-concrete containers
were produced, that is to say 1,062.1 t of FCM, which represents air pollution with solid
pollutants amounting to 0.02124 t.

gas equipments - JUNKERS type ZS 12-2 LH AE 23, IMMERGAS typ EOLO 27 Maior, SAHARA
plus G, KING 35a 55V, LIEBER typ KN 30 P

Incineration plant of RAW - building No. 808 - the national authorities do not classify BRWTC as a
source of air pollution.

The following tables No. 18 and 19 provide emission amounts of pollutants into the air in the year
2011.

Tab. No. 25. Fuel consumption and emission amounts for the year 2012 in respect to the individual sources

of pollution
SOURCE Fuel Polluting substance (t)
Solid
Natural pollutants SOz NOx Co Corg
gas (m®)

SBBP 26 697 2,03 0,24 44,64 14,96 1,90
Boiler LOOS 11 443 0,87 0,10 16,96 6,85 1,14
Gahs infrared 77 994 5,93 0,71 115,59 46,68 7,78

eaters

Gas boiler plant | 126 320 9,60 1,15 187,20 75,60 12,60
Gas equipment 15 676 1,19 0,14 2323 9,38 1,56
Mineral oil
()
D'ese:gf:"serat” 1,344 1,908 0,026 6,720 1,075 0,153
Dieselgenerator
535d\/1 0,252 0,358 0,005 1,260 0,202 0,028

Source: JAVYS, a.s.
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Tab. No. 26. Amounts of polluting substances discharged from the incineration plant of the BRWTC
in the years 2007 to 2012

Polluting Year 2012 Year 2011 Year 2010 Year 2009 Year 2008 Year 2007
L LT (t) () () (t) (t) ()
HCI 23.84 0.00054 0.00105 0.002 0.001 0.002
HF 0.82 0.000113 0.00896 0.011 0.006 0.002
Hg+TI+Cd 0.054 0.000034 0.000035 0.00002 0.0009 0.003
As+Ni+Cr+Co 0.29 0.00033 0.00043 0.0003 0.004 0.012
Pb+Cu+Mn 0.24 0.000205 0.000157 0.00008 0.0006 0.002
S02 107 0.00405 0.00611 0.005 0.011 0.347
NOX 62.93 0.67666 0.85275 117 0.989 3.593
co 17.17 0.05793 0.07838 0.093 0.168 0.726
Solid 3.55 0.00561 0.00523 0.004 0.02 0.036
pollutants
Corg 11 0.01247 0.01446 0.018 0.029 0.045
oﬂera““g 2,671 4,851 5,342 6,143 7,574 6,037
ours

Source: JAVYS, a.s. Report on Environment in 2012

Control of keeping the emission limits is provided by means of a permanent monitoring system at
the incineration plant of BRWTC and by periodical measurements at the SBBP and the middle-size
sources of pollution. For the period from 2009 to 2013, adherence to the emission limits is
documented by measurement reports.

5.2 Immissions

The Trnava region counts among the regions of SR with the lowest environmental load regarding
air pollution. Thanks to its wind conditions, the territory is sufficiently aerated and polluting
substances get easily dispersed.

According to requirements set by Act No. 137/2010 Coll. air quality is assessed by SHMU. On the
basis of measurement results from the year 2010 and according to the § 9 para. 3 Act No.
137/2010 Coll. on Air, as amended, SHMU, being the authorised organisation, has suggested 19
air quality management areas in 8 zones and 2 agglomerations for the year 2011. The qualified
areas extend on a surface of 2,932 km?. In 2011, 1,469,072 inhabitants lived on this territory, which
made for 27% of the entire population of SR (5,404,322).

The whole territory of Trnava region is included in the zone for sulfur dioxide, nitrogen dioxide and
nitrogen oxides, PM10 particles, PM2.5 particles, benzene and carbon monoxide.

In 2011, there were 19 air quality management areas in Slovakia, 14 of which referred to PM10, 1
to PM10 and NO, and 4 areas to PM10 and PM2.5. In the past years as well as in 2011, two air
quality management areas referring to the pollutant PM10 were established in the Trnava region
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zone - the municipalities of Senica and Trnava. The same air quality management areas were
proposed for the year 2012.

The maijor air quality issue in Slovakia, just like in most European countries, nowadays represents
air pollution by solid particles (PM10).

53 Air quality in the Trnava region zone

In 2011, the 24-hour limit value of PM10 established regarding health protection of persons was
exceeded 59 times at the measuring station Trnava - Kollarova. The strongest increase of
exceeding values in comparison to 2010 was detected at the rural station Tolofniky. The daily limit
value of PM10, increased by a margin of tolerance, was exceeded at the station Trnava -
Kollarova. The other polluting substances have not exceeded their limit or target values.

The zone of Trnava region belongs to:

e 1. group in respect of the pollutant PM10 - zones in which the level of pollution by one
substance or several polluting substances is higher than the limit value or the limit value
increased by a margin of tolerance, if applicable. In case of ozone, the zones and
agglomerations in which ozone concentration is higher than the target value for ozone.

e 3. group in respect to sulfur dioxide, nitrogen dioxide, carbon monoxide, benzene, PM2.5 -
zones in which the air pollution level is below the limit or target values. In case of ozone,
the zones and agglomerations in which ozone concentration is lower than the long-term
target value for ozone.

The affected area does not classify as an air quality management area.

6. Hydrological conditions
6.1 Surface water

The area of interest belongs to the Vah River partial drainage area and the main drainage area of
the Cierna Voda River with its affluent, the Dudvah River. The channel of the Vah River is parallel
to the partially artificial channel of the Dudvah River. The two rivers flow in parallel from North to
South. The Dudvah River drains the affected area under immediate influence of the NEC Bohunice
site. Right-side affluents of Dudvah that drain the affected area are the streams Chtelni¢ka, Blava,
Krupiansky potok and the artificial canal Manivier (built for the necessities of NEC Bohunice).

There are no natural lakes in the area of interest. The closest artificial water storage is the water
reservoir on the stream Dubovsky potok approx. 6 km to the West of NEC Bohunice. In the wider
surroundings, on some affluents of the Dudvah River water reservoirs have been constructed:
Chtelnica on Chtelniéka stream, Dolné Dubové, Dolnd Krupa and Sifava near the town of
Piestany.

The nearest water reservoir in the wider surroundings of the affected area is situated near the
Dechtice village in a distance of 1.5 km, consisting of a complex of Dechtické ponds. These ponds
are exploited for irrigating, flood protection and fish breeding.

The water reservoir Siflava is exploited as a superficial water source for the common site of
JAVYS, a.s. and SE-EBO in Jaslovské Bohunice. The water is pumped using the pumping station
in Pe€enady (held by SE, a.s. - V2 NPP plant) and it is used for the production of service and
demineralised water.

6.2 Groundwater

The dominant groundwater source in the affected area, from the water management point of view,
are the Quaternary sediments of the Vah alluvium, which, in some areas, are hydraulically
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interconnected with Upper Pliocene sandy gravels and sands. Fluvial sediments of the connected
Vah and Dudvah flood plain are built by approx. 10 to 12 m thick layers of gravels and sandy
gravels. They are usually covered by a 1 to 3 m thick layer of alluvial loams that represents a
protective - covering layer of the Quaternary groundwater body. The underlying bed of the
Quaternary fluvial sediments is built by impermeable Neogene clays (except the Upper Pleistocene
gravels mentioned above that occur only in the north-eastern part of the area). Filtration coefficient
of fluvial gravels lies between 2.10* m.s™ and 1.10° m.s™'. The Vah alluvium crops out in a stripe of
approx. 4 km running from North to South in the eastern part of the area in question.

Due to a relatively thick layer of the covering very little permeable loess sediments there is only
little infiltration of atmospheric precipitation to the water-bearing gravel bed. Moreover, these
gravels are characterised by their many times lower permeability than the Holocene gravels of the
Vah alluvium, which results in a significantly slower circulation of groundwater in these areas.
Groundwater levels are strongly lowered here, they are filled partially by transfer of precipitations
and partially by hidden transfer of surface water in the area of streams running from the slopes of
the Biele Karpaty Mts. The prevailing direction of groundwater streams in terrace gravel beds is
NNW - SSE, less NW - SE. It can be stated that they get gradually - indirectly - drained by the
Dudvah and Vah Rivers.

The original mineralisation of groundwater in the entire area of interest is typically fluviogene - it
can be described as of magnesium-calcium-bicarbonate type. However, due to agricultural activity,
it is strongly anthropogenicly influenced (Rapant et al. 1996).

Groundwater of the area in question is characterised in particular by phreatic surface immersed in
sandy-gravel alluvial collectors. The only significant water spring in the wider surroundings is the
spring of karst-fissure water in the municipality of Dechtice. It is one of the most substantial natural
groundwater springs in Slovakia - the diffused spring has a yield of approx. 425 |.s™. Its area of
infiltration is, however, situated out of the analysed area, namely on the dolomitic slopes of the
Biele Karpaty Mts. The quality of groundwater (basically of the Ca-Mg-HCO3 type) has been up to
now very high. Approx. 175 |.s™" is exploited as a source of residential drinking water for the
municipality of Trnava.

The level of groundwater in the locality of Bohunice lies in a depth of 16 to 20 m. Monitoring of
groundwater (activity and hydraulic regime) has been carried out by means of an extensive net of
existing and newly constructed monitoring boreholes (143). The main goal of the monitoring
system is to secure the protection of groundwater resources against diffusion of radioactive
substances.

6.3 Springs and spring areas

In the wider surroundings of the affected area there is a natural water spring in Dechtice near
Dobra Voda (water source Dobra Voda - Dechtice). Yield of the source is 60 I.s™. This source
supplies the Trnava group water distribution line. The majority of municipalities in the affected area
are supplied with drinking water from the water source Velké Orviste in the PieStany District. The
exploitation of the water source Rakovice - Borovce (yield 120 I.s™) is due to an increased level of
manganese (0.9 - 1.09 mg.I"") dependent on the construction of a water treatment plant.

The company JAVYS a.s. owns the wells HB-1 to HB-4 situated near the road leading from the
JAVYS a.s. site to the municipality Jaslovské Bohunice, which have not been exploited since 2002
though.

Apart from the mentioned water sources, there are not any significant thermal springs areas in the
affected area.
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6.4 Areas protected under water management considerations, zones of hygiene protection

Areas protected under water management considerations are situated predominantly in the
surroundings of significant sources of groundwater connected to the local water distribution
network. Such sources can be found in the wider area. There are no such sources in the affected
area.

6.5 Contamination level of groundwater and surface waters

6.5.1 Surface water

Surface water in the assessed area is contaminated in the first place through agricultural activity,
namely by humus flush, fertilizers, pesticides, including sewage discharged from fields and
gardens as a result of intensive agricultural production, in particular on animal farms etc. (mainly as
consequence of past activities).

All municipalities, except one, are provided with a sewage system and are connected to a sewage
treatment plant. The number of households, municipal facilities and state and private
establishments that accumulate wastewater and other sewage water in cesspits or septic tanks,
emptied in irregular intervals into contractual sewage treatment plants, has fallen considerably in
the given area. Wells are used as free sources of irrigating water for gardens and private plots.

As far as the requirements on the quality of surface water pursuant to the Appendix No. 1 of the
Regulation of the Government of SR No. 269/2010 Coll., part A (general indicators) are concerned,
in 2010 almost all locations of surface water monitoring in the affected area or its proximity failed to
fulfil the requirements regarding several indicators:

e V350500D (Sterusky potok) - EK (conductivity), CHSKCr, N-NO,, N-NOs, Ptotal, Ntotal, Ca
e V359500D (Dubovsky potok) - N-NO,, N-NO;

e V645505D (Krupsky potok) - N-NO,, N-NO3, Ca

e V653500D (Trnavka) - N-NO,, N-NO3

e V363000D (Horna Blava) - N-NO,

e V327015D (Dubova) - N-NO,,N-NH,, Pcelk.

The other major polluter of surface water in the affected area is NEC Bohunice. Rainwater from the
entire site is drained by the open channel Manivier which flows, after passing the municipality
Zlkovce, into the unregulated Dudvah River. Dudvah serves as a source of irrigation water.

All service water and sewage wastewater produced in the NEC Bohunice site is collected by the
pipe collector Socoman. Socoman discharges water on gravity principle into the discharge channel
of the hydroelectric power plant Madunice.

6.5.2 Groundwater

In respect to groundwater quality, the second major groundwater pollutant, after sewage water, in
the wider surroundings is agricultural activity. Groundwater contains high level of nitrates (10 - 50
mg.I"", at some places up to 200 mg.I"") that are in practice generally represented in groundwater of
the middle and south-western part of the sandy-gravel Romanian (Piacenzian) formation. In
comparison with the groundwater of the fluvial sediments in the SE part of the affected area, the
level of secondary pollution of water is somewhat lower. The overall mineralisation of groundwater
of the sandy-gravel Romanian (Piacenzian) formation is on average 611.2 mg.I" and the values of
S1 and S2 are 9.45 and 4.85 respectively while groundwater of the fluvial sediments in the SE part
has a mineralisation value of 689.6 mg.I" and the S1 and S2 values of 15.45 and 6.15. Similarly, it
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can be stated that the chemical composition of groundwater in Quaternary sediments is also
caused by inorganic or organic pollutants of various origins transported to the geological
environment by infiltrating surface and rainwater or direct influx.

The quality of groundwater in the affected area and its surroundings was in 2010 monitored at
several boreholes of the state monitoring network in Quaternary and pre-Quaternary formations of
groundwater. The groundwater at the RadoSovce locality meets the required quality indicators set
by the Regulation of the Government SR No. 269/2010 Coll. while the quality of groundwater at the
monitoring borehole Drahovce does not meet these requirements.

6.5.3 Radioactive contamination

So far, the major large-scale area source of contamination of groundwater in the area of NEC
Bohunice remains the A1 NPP site. Maximum volume activity of groundwater was detected in the
IV. quarter of 2011 in the surroundings of the buildings 44/20 and 44/10 JAVVYS, a.s., , where
maximum volume activity of trittum was measured in November 2011: 4 752 Bq.dm™. The given
value is at the same time the highest value measured within the entire JAVYS, a.s. site over the
year 2011.

As part of decommissioning of A1 NPP, activities have been carried out to gradually eliminate
sources of rock contamination and later also of water contamination. Among several point, line and
small-scale area sources building No. 41 has been the object with highest contamination potential.

The radiation situation of groundwater at the A1 site in the proximity of buildings 41, 44/41, 44/20
has been addressed by realisation of redevelopment measures (rescue pumping since 2000)
designed to eliminate contaminated groundwater from the geological environment, hence
preventing rest contamination from spreading to the surroundings of the site.

Apart, within the JAVYS, a.s. site a deteriorated radiation situation at the V1 NPP site, in particular
in the proximity of the build. 800 (borehole JB-43) has been registered since 2000. The source of
groundwater contamination in the examined area is due to leakages of technological units, in
particular in the build. 800 V1 NPP. The contamination affects the groundwater of the |. water-
bearing layer. The monitoring results of the groundwater of the Il. water-bearing layer (the V1 NPP
and V2 NPP sites) have shown that these waters can be considered as not contaminated.

According to results of monitoring carried out in the whole network of monitored objects in the
territory in the Ill. quarter of 2012, the other contamination direction of the surroundings of NEC
Bohunice is practically identical with the direction of groundwater streams. Maximum values of
volume activity of tritium in the area close behind the NPP site (the first part of the contamination
cloud originating from A1 NPP)has reached values of up to 99 Bq.dm-3 (borehole JB-12) and in
the front of this part of the cloud (borehole JB-44) <12 Bqg.dm-3. Close behind the V1 NPP
(originating probably from the area of building 800) volumeactivity has been of up to 154 Bq.dm-3
(borehole JB-3). In the second part of the cloud originating from A1 NPP, located due to natural
streaming and dispersion in the line of the boreholes JB-45 — JB-46, maximum volume activities
have been at the level of 227 Bq.dm™ (borehole JB-46).

Tritium contamination transported into the municipal zones is low (in MalZenice up to 36 Bg.dm?, in
ZIkovce3 up to 46 Bg.dm-3 and at the border of the municipality Jaslovské Bohunice up to 230
Bqg.dm™).

Groundwater in the remaining part of the monitored territory is not radioactively contaminated (< 10
Bg.m™) apart from the groundwater in the proximity of Dudvah (result of the historical infiltration of
discharged waters from Dudvah to groundwater: borehole TKS-1 - activities of up to 15 Bq.dm?,
TKS-2 - activities of up to 12 Bq.dm™ - however, the level of volume activities has been decreasing
in comparison to the historically measured results down to the level of the natural background) and
the area of the close surroundings of SOCOMAN, in particular near to its discharge opening into
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the Drahovsky channel (activities of up to 390 Bq.m™ - building SK (effectively surface water), and
up to 65 Bg.dm™ - groundwater from the borehole SK-6 in the Ill. quarter of the year).

A significant fact that can be observed in course of the long-term development of volume activities
of tritium in the area of the closest municipalities around the NEC Bohunice site is a considerable
improvement of the radiation situation in comparison with the previous years. The long-term
performance of correction measures at the A1 NPP site (rescue pumping of groundwater) has led
to a division of the main contamination cloud originating from the main source - the A1 NPP site -
into two parts. In the first part, closer to the site, a diffusion of contamination into other territories in
the direction of groundwater flows has been slowed down or stopped and it can be assumed that
the head of this cloud will gradually shift towards the source - the A1 NPP site. In the second part,
which is no more affected by rescue pumping, a gradual decrease of volume activities of tritium
down to the level of the natural background is expected due to natural flows, dispersion and
radioactive decay. A further significant improvement of the radiation situation has been registered
in the area ahead of the municipalites MalZenice and Zlkovce where a decrease of volume
activities of tritium down to the background level has been measured. Thanks to limited discharges
of wastewater into the Manivier recipient and sealing-off of the SOCOMAN channel the situation in
the municipality Zlkovce itself has improved as well. A similar positive development is expected in
the area of the south-eastern border of the municipality Jaslovské Bohunice in future.

6.5.4 Water discharges from the site

Pollution of waste water discharged from the nuclear facilities is strictly limited and controlled. The
limits are derived from potential impacts on the environment and population and fixed for the
authorised operation of the nuclear facilities. Yearly amounts of fluid discharges, monitored
parameters, monitoring mode and submission of reports are determined by the Public Health
Authority of SR (UVZ SR) in respect to each provider.

In course of operation of nuclear facilities wastewater contaminated with radionuclides is
generated. Depending on its features, it is either processed as fluid radioactive waste using
technologies for processing and adjustment of RAW or it is cleaned on special equipment until a
level is reached that allows for discharge into surface water. By means of multiple control schemes
it is secured that the limits established in UVZ SR decisions are maintained (tank revision before
discharge, authorisation procedure before discharge, continuous monitoring of discharged
wastewater by two measurement devices).

At JAVYS, a.s. wastewater is discharged by the following pipe collector systems:

e rainwater is led into the Dudvah recipient, with volume activity of water discharged in
branches A and B being monitored continually,

e sewage water is led into the sewerage plant - BIOKLAR (mechanical and biological
processing),

e pipe collector SOCOMAN enters into the Vah recipient.

Activity of radionuclides in wastewater discharged into the recipients Vah and Dudvah are provided
in the following tables.

Page 148 of 239



B6.7 - ENVIRONMENTAL ASSESSMENT REPORT OF 2"° STAGE OF V1 NPP Rev. No.: 02
DECOMMISSIONING Ref.: B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Valid

Tab. No. 27. Activity of radionuclides in wastewater (including water from rescue
pumping at the A1 site) discharged into the Vah recipient in the year 2012

V1 NPP (ISFS) RWPTT + A1 NPP
FCP (MBq) Tritium % of the % of the FCP Tritium % of the % of the
q (GBq) FCP* limit | 3H* limit (MBq) (GBq) FCP limit 3H limit
17.182 8.053 0.13 0.40 23.041 228.90 0.19 2.29

Source: JAVYS, Comprehensive Report, Radiatoin Protection 2012

Tab. No. 28. Activity of radionuclides in wastewater discharged into the recipient
Dudvah in the year 2012

V1 NPP (ISFS) RWPTT + A1 NPP
FCP (MBq) Tritium % of the | % of the FCP Tritium % of the | % of the
q (GBq) FCP limit | 3H limit (MBq) (GBq) FCP limit | 2H limit
0 0 0 0 0.162 0.693 0.135 0.002

Source: JAVYS, Comprehensive Report, Radiation Protection 2012

From the point of view of water management neither limits set for monitoring of polluting
substances in wastewater nor limits for volume activity of radionuclides in discharged water have
been exceeded.

In connection with the altered operation of V1 NPP, a decreasing tendency in respect to cooling
water consumption and the amount of discharged wastewater can be observed. Considering the
leakproofness of tanks, leakage monitoring probes have not shown any changes that would hint at
leakage of fluids.

Water discharged from the JAVYS, a.s. site is monitored as to the volume activity of FCP and *H
as well as of other chemical pollution parameters pursuant to the requirements established by
resolutions in respect to JAVYS, a.s.
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Graph No. 70. Overview of amounts of discharged wastewater from JAVYS, a.s. into the Vah and Dudvah
recipients in the years 2008 - 2012 in m
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Source: JAVYS, a.s.

7. Fauna and flora, protected rare and endangered species and biotopes, significant animal
migration corridors

71 Flora, vegetation and biotopes

The assessed area is situated, from the point of view of phytogeography, on the Trnavska
pahorkatina Upland and belongs to the region of Pannonian flora (Pannonicum), Eupannonian
xero-thermal flora (Eupannonicum) division, Trnavska pahorkatina district (Futak, 1980).

Potential natural vegetation

Potential natural vegetation in the area of interest that would evolve under the current climatic,
edaphic and hydrological conditions if man stopped interfering with natural processes is
represented by the following (Michalko et al., 1986):

e Floodplain lowland forests - Ulmenion

e Floodplain upland and highland forests - Almenion glutinoso-incanae,
¢ Pannonian oak-hornbeam forests - Querco robori-Carpinenion betuli,
e Oak-Quercus cerris forests - Quercetum petraeae-cerris,

e Oak xerophillic Pontic-Pannonian forests - Aceri-Quercion. .

Actual vegetation (characteristics of biotopes)

The actual vegetation is best characterised by existing biotopes. According to a catalogue of
biotopes by Ruzitkova et al. (1996) the following biotopes occur in the area of interest:

Fields - occupy a major part of the affected area. Segetal vegetation develops on fields.

Page 150 of 239



B6.7 - ENVIRONMENTAL ASSESSMENT REPORT OF 2"° STAGE OF V1 NPP Rev. No.: 02
DECOMMISSIONING Ref.: B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Valid

Wood species of anthropogenic origin - growths of trees and bushes intentionally planted by man.
Growths of tress and bushes in built-up areas and growths along the roads can be attributed to this
biotope.

Gardens at family houses - these are man-made and maintained spaces with growths of wood,
herbaceous and grass species with focus being laid on their aesthetics. The variety of species is
rich. Fruit tree varieties are the most common species, while foreign, mainly coniferous and
evergreen species occur quite often as well. Original tree species and their cultivars are also
represented.

Groups of trees, groves - these are represented by in-line tree vegetation along field roads and
field margins in the affected area. This is an important biotope since it offers a refuge for game and
other mammals, some bird species and invertebrates.

Riverine herbaceous vegetation along the banks of flowing waters - rims the banks of streams and
partially also of the Manivier channel.

Ruderal biotopes - are concentrated along the access roads and at field margins.
No protected and rare species or biotopes have been found in the affected area.
7.2 Fauna

According to zoogeographical classification the affected area belongs to the Inner-Carpathian
depressed area, South Slovak division, floodplain Danube district (Cepelak, 1980), steppe province
of the Pannonian section.

The affected area belongs to a zoogeographical region characterised by occurrence of steppe
animal species. Steppe species characteristic of this area are, among the invertebrates, e.g.
Ascalaphid owlfly (Libelloides macaronius).

In agrocenoses, covering the major part of the affected area, only remnants of the original epigeic
and edaphic mesofauna and microfauna are represented today, reduced by agriculturalist
interference. In comparison with the original biocenoses, variety of animals is poor, while species
of wide ecological valence are represented, which reflects the low species diversity. Spectrum of
species inhabiting agrocenoses is represented by common animal species that occur in different
ecological conditions and geographic areas. Species representation, dominance of individual
species and the entire structure of soil invertebrate communities in agrocenoses depends to a high
degree on the cultivated crop and the used fertiliser (mainly stable dung). Therefore,
representation of soil fauna species can vary considerably in the individual agricultural years. In the
affected area, poor communities of soil invertebrates occur, with representation of common and
resistant species. With view to the landscape structure and mosaic, these communities are only
secondary.

Represented amphibians are Common toad (Bufo bufo), Common spadefoot (Pelobates fuscus).
Among reptiles, it is Sand lizard (Lacerta agilis) and Grass snake (Natrix natrix).

Fish variety in streams is poor, the most common species being Gudgeon (Gobio gobio), Stone
loach (Barbatula barbatula) and Spirlin (Alburnoides bipunctatus).

The most abundant representatives of fauna are birds with 250 species discerned so far in the
given territory, 110 of which are nest-building species (Energia, 2007). According to biotope
fixation the avifauna is divided into three groups: birds of agricultural steppe (Perdix - Perdix
perdix, Common quail - Coturnix coturnix, Common pheasant - Phasianus colchicus, Common
kestrel - Falco tinnunculus, Rook - Corvus frugilegus, Carrion crow - Corvus corone corone,
Common magpie - Pica pica, Jackdaw - Corvus monedula, Skylark - Alauda arvensis), birds of
lowland groves (Great tit - Parus major, Blue tit - Parus caeruleus, Eurasian nuthatch - Sitta
europaea, Eurasian bullfinch - Pyrrhula pyrrhula, Goldfinch - Carduelis carduelis) and, as a result
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of construction of ponds and water reservoirs, also water and swamp birds (Eurasian coot - Fulica
atra, Water rail - Rallus aquaticus, Black-headed gull - Chroicocephalus ridibundus, Wild duck -
Anas platyrhynchos). During the migration period, some seldom and remarkable bird species land
on the water surface to take rest or migrate over the territory.

Mammals represented in the affected area are small species like Eastern European hedgehog
(Erinacerus concolor), Common vole (Microtus arvalis), European mole (Talpa europaea), House
mouse (Mus musculus), Brown rat (Rattus norvegicus), Water rat (Rattus terrestris), European
ground squirrel (Spermophilus citellus), Least weasel (Mustela nivalis), Common noctule (Nyctalus
noctula), Serotine bat (Eptesicus serotinus) and others. Among game animals we can find
European hare (Lepus europaeus), Common rabbit (Oryctolagus cuniculus) and Roe deer
(Capreolus capreolus).

7.3 Significant animal migration corridors

In the affected area there are no significant migration corridors. Among significant migration
corridors in the wider area count:

e a hydric bio-corridor of supra-regional importance: the river Vah and the bordering bank
growths

e aterrestrial bio-corridor of supra-regional importance: Malé Karpaty Mts. (mountain crest).

8. Landscape
8.1 Contemporary landscape structure

The landscape structure of the affected area constitutes its space-functional utilisation. Arable land
dominates the landscape structure of the affected municipalities, followed by residential built-up
area of rural character .

On arable land, groves occur rather frequently and naturally seeded wood species sporadically.
Most of the water streams are rimmed by bank growths and non-forest wood species. Other
structural elements typical of the landscape in the assessed area are agricultural cooperatives,
private gardens and elements of technical infrastructure.

Page 152 of 239



B6.7 - ENVIRONMENTAL ASSESSMENT REPORT OF 2"° STAGE OF V1 NPP Rev. No.: 02
DECOMMISSIONING Ref.: B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Valid

Graph No. 71. Map of the current landscape utilisation in the affected area, based on aerial images
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8.2 Scenery

Owing to little diversified relief, absence of forest growths and little representation of non-forest
wood vegetation it can be stated that the natural surroundings do not markedly contribute to a
varied landscape appearance, resulting in a very low variability of the landscape mosaic. The
scenery is determined in the first place by large fields, at places interrupted by vegetation
elements, municipalities' outlines and traffic lines. The scenery is disrupted by high voltage
flagpoles and a dense net of electric lines. The most visible object is the nuclear power plant site,
in particular the cooling towers for service water, which, due to their size, are visible from all
cardinal directions.

8.3 Landscape stability

The overall ecological stability of the affected area is low to very low. The examined landscape
dominated by agricultural utilisation of the soil, with a lack of non-forest wood vegetation,
occurrence of non-native plant species and adverse socio-economic elements and phenomena,
has a low coefficient of ecological stability.

In the affected area several structural landscape elements can be found whose preservation or
enhancement would help in improving the overall ecological stability of the area. Such elements
are, among others, water streams flowing through the assessed area, such as the stream
Dubovsky potok in the municipalities Dolné Dubové and Jaslovské Bohunice with a line of trees all
along its flow and bank growths dominated by willow, alder and poplar. Further, there is the water
reservoir Dolné Dubové, constructed on this stream for irrigation purposes, with its adjacent
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remnants of floodplain forests, the stream Vitek in the municipality Nizna and the water reservoir
for irrigation purposes in the borough Bohunice of Jaslovské Bohunice.

Among the elements that impede ecological stability there are linear barrier elements in this area.
These are mainly high voltage cables and partially also road communications.

8.4 Landscape protection

The affected area belongs to the I. category of nature and landscape protection according to the
Act of the National Council of SR No. 543/2002 Coll. on protection of nature and landscape, as
amended. (note: information on protected areas and protected areas pursuant to special provisions
is provided in the Chapter 9).

On the assessed territory itself there are not any wetlands of national or regional significance (NNP
SR, 2013b). The closest regionally significant wetlands are Rajtarské (c. t. Hlohovec), Strkoviska
(c. t. Horné Zelenice), Gazdovsky pasienok (c. t. Dolné Zelenice), water reservoir Boleraz (c. t.
Boleraz), Sinava (c. t. Piestany, Ratnovce, Sokolovce), water reservoir Chtelnica and natural
reserve Vytek (c. t. Chtelnica) and Priesaky nad Sifavou (c. t. Drahovce, Ratnovce and
Sokolovce).

Locally significant wetlands, directly in the affected area, are the gravel deposit Ratkovce (in c. t.
Ratkovce) and the water reservoir Dolné Dubové (in c. t. Dolné Dubové). In the immediate
proximity of the affected area there are the wetlands ViniSovka Bakova, Khazova - Lazy and water
areas of the derivational channel (c. t. Drahovce), wet meadows near the water reservoir Chtelnica
(c. t. Chtelnica) and the gravel deposit Zelenice (c. t. Dolné Zelenice).

9. Protected areas pursuant to special provisions and their protective zones

In the proximity of the affected municipalities there are no protected areas among the territorially
defined localities determined by the Act of the NC SR No. 543/2002 Coll. on protection of nature
and landscape, as amended, with a surface bigger than 1,000 ha (NNP SR, 2013). The nearest
large-scale protected locality is the Little Carpathians Protected Landscape Area (CHKO Malé
Karpaty). The area spreads to the West of the affected municipalities, in the air distance of
approximately 12 km. This locality is the only large-scale protected landscape area of vineyard
character with prevalence of deciduous forests of beech, ash, maple and lime.

Several protected sites (CHA), nature reserves (PR) and nature monuments (PP), belonging to the
[ll, IV and V category of protection can be found in the wider surroundings of the affected area.
Protected localities closest to the assessed area are CHA Dedova jama, CHA Malé Vazky and PR
Sedliska. In a distance of approx. 13 km to the West of the affected area, there are other protected
areas: PP Certov zlab, NPR Dolina Hlbo¢e, NPR Driny and a little more to the West there are NPR
Zaruby, PR Cierna skala and CHA Vsivavec. 7 km to the North of the affected are the following
protected localities are listed: PR Katarina, PR Cernec, PR Chrib, PR Lang&arsky Dubnik, PR Orlie
skaly, PR Pod holym vrchom, PP Mala Pec and CHA Sifava. 13 km to the South, there is CHA
Trnavské rybniky and a little more to the South CHA VI¢kovsky haj.
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Graph No. 72. Protected areas in the proximity of the affected area (processed according to Ministry of
Environment SR and CEIl Slovak Environmental Agency, 2013)
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Approximately 13 km to the South-East of the assessed area there are the following sites of
Community importance:

e SKUEV0175 Sedliska with a surface of 46.09 ha

e SKUEV0074 Dubnik

e SKUEV0278 Brezovské Karpaty

e SKUEV0277 Nad vinicami (National Nature Protection - NNP SR, 2013a).

To the West and in the wider surroundings of the affected area, some of the areas protected under
the European network of protected areas NATURA 2000 can be found. The special area of
conservation SKCHVUO054 Spacinsko-niznianské polia (NNP SR, 2013a) extends from West into
the assessed area. It was declared by Regulation of the Ministry of Environment SR No. 27/2011
Coll. on securing a favourable state of habitat of the migratory bird and bird of European
importance, the Saker falcon (Falco cherrug). The overall surface of this special area of
conservation is 5533.53 ha. In the proximity of the assessed area, 7 km airline distance to the
North-East, there is another special area of conservation SKCHVUO026 Sifiava. Approximately 14
km airline distance in the South-West direction of the affected area there are the Trnavské rybniky
Ponds which were by Resolution No. 345/2006 Coll. removed from the list of areas protected under
NATURA 2000.
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Graph No. 73. Localities included in the NATURA 2000 network in the proximity of the affected area
(processed according to Ministry of Environment SR and CEI Slovak Environmental Agency, 2013)
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In the affected area there are no trees protected under the Act of the National Council of SR No.
543/2002 Coll. on protection of nature and landscape, as amended.

In the affected area there are no areas protected under water management considerations
pursuant to the Act 364/2004 Coll., as amended.
10. Territorial system of ecological stability

The general ASSESSMENT REPORT OF the territorial system of ecological stability (TSES)
classifies the affected area with its surroundings as a territory with low ecological stability. This is
primarily due to intensive exploitation of the territory for agricultural purposes, high percentage of
arable land and built-up territory on the one hand and low percentage of wood growths on the

Etrrc]) | (ﬁ‘é’ rp%ih? %?%?ew of regions, the following regional bio-corridors (RBk) can be discerned:
e Dudvah

e Blava.

Regional bio-corridor - RBk Dudvah - this bio-corridor runs to the East of the affected area. It is
represented by remnants of bank growths with original wood composition consisting of willow,
alder, ash and poplar. Significant are the water stream and its bank growths.

Regional bio-corridor Blava - RBk Blava - it is along the majority of its flow of natural character and
is lined by woody plants. The section of the stream Blava from its source to the borders of the
district Trnava was suggested in older documentation of TSES (JanCurova a kol.,, 1993) as a
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zoological locality of biodiversity protection and therefore its legislative protection in the category
nature monument was proposed, but it has never been proclaimed as such.

In the affected area several structural landscape elements can be found whose preservation or
enhancement would help in improving the overall ecological stability of the area. Such elements
are, among others, water streams flowing through the assessed area, such as the stream
Dubovsky potok in the municipalities Dolné Dubové and Jaslovské Bohunice with a line of trees all
along its flow and bank growths dominated by willow, alder and poplar. Further, there is the water
reservoir Dolné Dubové, constructed on this stream for irrigation purposes, with its adjacent
remnants of floodplain forests, the stream Vitek in the municipality Nizna and the water reservoir
for irrigation purposes in the borough Bohunice of Jaslovské Bohunice.

In the affected area itself there are several existing and proposed TSES elements. In the cadastral
territory of the municipality Velké Kostolany (Cuperka, Kovag, 2009), there are the NBk Vah River
(on the connected Vah and Dudvah flood plain), RBk stream Vytok (Chtelni¢ka), LBc the wood
growth Urbarsky haj and LBc Haj.

According to the municipal plan of the municipality Zlkovce (Drgofiova, 2011), in the affected area,
there are RBk Horny Dudvah, LBk Rakytovsky kanal, LBk PecCenadsky kanal, LBk Manivier, LBk
Vanigovsky kanal, open wood growth RBc Haje - Mlynské (locality of biodiversity protection), LBc
of the irrigation pumping station Zlkovce.

The stream Vytek, running through the municipality Nizna, constitutes together with the adjacent
bank growths an RBk (Lukacova, 2005).

In the cadastral territories of the municipality Jaslovské Bohunice there are LBc Panské diely, LBc
Meanders of the stream Dubovsky potok, LBc RadoSovce (grove near the flood gate), LBc
RadoSovce (new meadows along the stream Blava), LBc Park pri kastieli (Park at the manor
house), LBc Ostrov na Blave (Isle on the Blava stream), LBc Urbar Spadinského (Odnoga, 2007,).
Bio-corridors in the territory are: LbK Blava, LBk Dubovsky potok and LBk Zlin.

Proposed TSES are: the corridor connecting the Urbarsky haj grove with the wood growth in the c.
t. Cervenik of the municipality Velké Kostolany as bio-corridor of local significance (LBk) and a
locality behind the gardens at the Manivier stream in the municipality ZIkovce as a local bio-centre
(LBc).

11. Population
1.1 Demographic data

According to the census of inhabitants, houses and apartments (carried out in May 2011), in the
affected area, 9,161 inhabitants lived in 9 municipalities that belong to three districts: Hlohovec,
PieStany and Trnava, all in the Trnava region. From the total number of inhabitants, men and
women form equal parts (4,581 men and 4,580 women), which is unusual for Slovakia.

Regarding the age structure, 16.4% inhabitants are in pre-productive age (0 - 14 years), 63.2% in
productive age (men 15 - 59, women 15 - 54) and 20.3% in post-productive age.

Among the represented nationalities, Slovak nationality prevails strongly (with 95.31%) and among
the represented religions the Roman Catholic Church is most represented (86.78%).

Economic activity of residents of the affected municipalities is comparable with the situation in
other regions of SR. As of July 2013, the Trnava region had an unemployment rate of 9.52 %,
which was the second lowest unemployment rate among the regions of SR and 4,5 % below the
national average (13.99 %). In the Hlohovec district, the unemployment rate in July 2013 was at
9.58%, in the PiesStany district at 8.70% and in the Trnava district at 7.68%
(www.upsvar.sk/statistics).
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Tab. No. 29. Number of inhabitants in affected municipalities

Municipality District Total Man Women
Ratkovce Hlohovec 326 173 153
Zlkovce 630 321 309
Nizna 536 263 273
Pecenady Plestany 509 251 258
Velké Kostolany 2698 1362 1336
Dolné Dubové 645 319 326
‘éaosr']z‘ﬁé‘ee Trnava 2011 1015 996
MalZenice 1377 669 708
RadoSovce: 429 208 221

Source: SO SR, 2012
11.2 Health status of the population

Owing to lack of recent studies on health status of the population in the individual municipalities,
the assessment is based on an evaluation of the health status of the population of SR and larger
territorial units/districts to which the municipalities in question belong.

From the point of view of public health, in the affected area a slightly higher mortality of men in
working age can be observed than in the other Slovak regions. Regarding the causes of death, in
the area prevail, just like in the whole territory of SR, cardiovascular diseases, cancer,
gastrointestinal diseases and diseases of respiratory tract, which reflects the national and
European reality regarding public health and life expectancy.

Mean life expectancy at birth in the affected area has been 67 years for men and 75 years for
women, which is comparable to the Slovak average.

Report on health status of the population of SR for the years 2009 - 2011 (, 2012) provides data on
demographic development, and development of mortality and morbidity in Slovak republic. Among
the most common causes of death are cardiovascular diseases, cancer, personal accidents,
diseases of respiratory tract and gastrointestinal diseases.

Apart, the following parameters can be pointed out:

e In the years 2008 - 2010 a positive development of natality in Slovak Republic was
registered (in 2009, 61,217 children and in the year 2012, 60,410 children were born), while
in the examined time frame spontaneous and artificial abortions were decreasing; the
average number of all deaths and premature deaths owing to cardiovascular diseases
dropped in the years 2009 - 2011 by 3.4% compared to 2006-2008.

e Occurrence of malignant tumours within the population has been increasing,

e The number of diabetics has been growing, with yearly more than 22,000 new diabetes
cases diagnosed,

e Still a high number of persons is registered who suffer from hypertension, obesity and
smoking.

Page 158 of 239



B6.7 - ENVIRONMENTAL ASSESSMENT REPORT OF 2"° STAGE OF V1 NPP Rev. No.: 02
DECOMMISSIONING Ref.: B67-EIAR-INY-002/EN

ENVIRONMENTAL IMPACT ASSESSMENT REPORT Status: Valid

Based on prognostic data it can be assumed that the number of diseases and deaths due to non-
infectious diseases will grow. Non-infectious diseases have made for 90% of deaths in Slovakia.
The report hence reveals the necessity of better prevention and education in the given sphere in
order to change the attitude of inhabitants in respect to their own health.

In the affected area, several studies on the state of health and oncologic diseases of the population
have been carried out by Slovak and foreign specialists. The most comprehensive study on
occurrence of cancer in the Trnava District, using data for Nitra and Levice Districts as reference
territories, has been the study ,Nuclear power plants in Jaslovské Bohunice and cancer® (Jan
Korec, Maria LetkoviCova, Viktor Prikazsky, Vladimir Prikazsky, Katarina Smatanova, Zdenék
Smejkal) based on data from the years 1968 to 1990 and modelling the development until 2000.
This study arrives at the conclusion that, in the surroundings of NPP, neither a higher occurrence
of oncologic diseases nor an increased growth has been established. Mortality has been the same
throughout the whole Trnava District and no extraordinary situation in the region has been
registered.

Occurrence of oncologic diseases is above the Slovak average in districts of the Bratislava, Nitra,
Tren¢in and Trnava Regions. In the recent years most people died of cancer in the Nitra Region -
according to the report on the study by Peter Gschwendt from NCZI, published in 2011. The further
you go to the West, not only in Slovakia, the more cancer there is," says MUDr. Vladimir Bella from
the Oncologic Institute sv. Alzbety in Bratislava on behalf of the published data. Increased
occurrence of cancer in West Slovakia is, in his opinion, due to a higher number of bigger cities
where western lifestyle prevails.

The highest nhumber of oncologic patients in relation to the number of inhabitants is registered in
the western part of the country. Physician Pavol Dubinsky from the East-Slovakian Oncologic
Institute considers higher life expectancy of the local population in West Slovakia to be also a
factor for an increased occurrence of cancer. According to him, cancer risk rises significantly with
the age. A phenomenon is the highest mortality in the South. Oncologists name in particular the
unhealthy eating habits of people living in the South. They hold that the southern part of Slovakia
shows a high occurrence of colon cancer since the local population is used to consume many
unhealthy meals such as ducks and uses too many spices. The South of Slovakia copies the
situation in Hungary where apart from this a high occurrence of lung, head and neck cancer is
registered.

In November and December of 2011, a study on the health status of the inhabitants of SR was
carried out in 36 districts with a seat of RUVZ (Regional Authority for Public Health). (Assessment
EHES -European Health Examination Survey). A preliminary analysis of the results of the national
study on the health status of adult population has confirmed a high proportion of inhabitants with
cardiovascular disease risk.

11.3 Municipalities
The surface of the affected area is 61.306 km?.

According to data provided on 31 December 2011, the cadastral territories of the individual
municipalities in the affected area had the following surface areas (SO SR, 2013):

Ratkovce 445.3 ha,
RadoSovce 728.0 ha,
Malzenice 148.5 ha,
Pecenady 857.3 ha,

Velké Kostolany 243.9 ha,
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Zlkovce 793.9 ha,
Dolné Dubové 100.4 ha,
Nizna 805.0 ha,

Jaslovské Bohunice 2,008.3 ha.

These settlements have, from the point of view of functional assessment, mainly residential-
agricultural character, apart from Jaslovské Bohunice, which is a municipality with combined
function (residential-agricultural-industrial).

The settlement structure in the area of interest is made up mainly of family houses of rural type
with house breeder facilities and parcels for vegetable and fruit growing and eventually decorative
front gardens. Residential areas are complemented by agricultural complexes, cooperatives,
animal production farms, storehouses, maintenance buildings and complexes of affiliated
production. These objects constitute independent production sites at the margins of residential
settlements. Further, there are sites belonging to local entrepreneurs. Objects of industrial
production are situated in Jaslovské Bohunice - the NEC Bohunice site.

11.4 Industrial production

Industrial production focuses on production of electric and heat energy from nuclear fuel (A1 NPP,
V1 NPP and V2 NPP). Industrial activity on the JAVYS, a.s. site is primarily oriented at liquidation
of the nuclear power plant A1 NPP, manipulation with RAW and decommissioning of the nuclear
power plant V1 NPP. Near the municipality of MalZenice a steam-gas power plant with an installed
capacity of 430 MW and an annual output of 3 bn kWh of electric energy is in operation.

In the other municipalities of the assessed area industrial production is merely of additional
character.

11.5 Agricultural production

Apart from the production of electric energy and activities of JAVYS, a.s., agriculture represents
the third most important branch of production.

Agricultural production comprises plant and animal production. Farming on arable land dominates
within the plant production. Cultivation of dense-sown cereals with high yields and low production
costs prevails. Another profitable crop is alimentary wheat. In view of possible utilisation of waste
heat, favourable conditions are given also for cultivation of vegetables, for example in form of
greenhouse farming. The areas in question are situated along the heat energy distribution lines
leading from Jaslovské Bohunice. Wine-growing is of lesser importance, with significantly less
vineyards being cultivated recently, which has been the overall tendency in Slovakia. Partially, fruit
growing is also represented. Permanent grass growths have a small share of the whole territory.

Animal production specialises mainly in pig farming and only to a lower extent in cattle farming, in
particular for meat and milk. Connected with the animal production are branches of food industry,
such as dairying, meat processing etc.

11.6 Transport

Road transport consists of the road of |. category Trnava - Leopoldov (I/61), the road of Il. category
Trnava — MalZenice — Pelenady — Velké Kostolany (11/504), the road of II. category Trnava —
Dolné Dubové — Dechtice (11/560) and roads of Ill. category: Malzenice — Jaslovské Bohunice -
Katlovce, Spaéince — Jaslovské Bohunice — JZ Bohunice, Zlkovce — JZ Bohunice. These roads are
connected to municipal and local roads.

To secure personnel and goods transport, a road and rail connection from the NEC Bohunice site
to the public transport net was built. Within the JAVYS, a.s. site there are only inner-plant roads.
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NEC Bohunice is connected to the railway network by an independent factory railway. It is 8.1 km
long and is connected to the railway line in the direction PieStany - Trnava - Bratislava, joining it in
the railway station Velké Kostolany.

In the wider surroundings of NEC Bohunice there is an airport in Piestany, an Aeroclub airport in
Boleraz and an airport used for agricultural purposes in Trnava. The NEC Bohunice site has been
declared no-flight zone LZP29 (radius 2,000 m , height 1,500 m).

11.7 Technical infrastructure

In the affected area there is a dense network of electric above-ground and cable lines (in particular
above-ground very high voltage and high voltage lines). Apart from these power distribution lines of
national and regional significance there are also electric distribution lines outside the built-up
municipal areas. Electric distribution lines and telecommunication networks have been placed
partially underground.

The second group of power lines is constituted of heat energy distribution lines (above-ground
pipelines DN 500) that transmit heat energy from the NEC Bohunice site to surrounding
municipalities where it is used for heating buildings (Trnava, Hlohovec).The third group of power
lines represent product lines. These are gas pipelines of international, national and regional
significance, oil pipelines and other product lines.

Municipalities are connected to the group water distribution line Velké Orviste with other
supplementary water sources. This water distribution line supplies also the NEC Bohunice site.

Except for the municipality Nizna, all affected municipalities are provided with a sewage system.
11.8 Services and recreation

Service infrastructure is on a level typical for rural municipalities. The following types of
infrastructure can be discerned:

¢ Administrative facilities - these are town halls in the individual municipalities, post offices.
e Healthcare service facilities.

¢ Educational facilities - represented by basic schools (except the municipality of RadoSovce)
and kindergartens in the individual municipalities.

e Cultural-educational facilities - providing services that meet inhabitants' personal
development needs; in the assessed area these are culture houses and libraries.

¢ Physical training and sport facilities - establishments for sport and relax purposes.

e Retail, board and lodging facilities - retail trade net for various types of goods, e.g. food,
other consumer goods, fuels, restaurants, accommodation facilities etc.

The municipalities are of little recreational significance. The potential of the area as a recreational
resort is very small (there are not any natural or socio-economic conditions for development of
recreational facilities).

12. Cultural and historical sites and remarkable places

On the territory of the affected municipalities, there are several cultural-historical sites connected
mainly to sacral objects situated in the area (churches, chapels etc.). They are situated, as a rule,
in the built-up area of the individual municipalities.
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Ordered according to their belonging to the individual municipalities, these are:

121 Ratkovce

¢ Roman Catholic Church, originally baroque, built in 1756, rebuilt in the years 1843 and 1896.
12.2  Zlkovce

e classicistic Church of Our Lady of the Seven Sorrows, the patroness of Slovakia, built in the
year 1811, in the 19th century reconstructed twice in Empire style (in the years 1843 and 1887).

¢ sculpture of Virgin Mary, creation of which is dated back to 1656, renovated in 1901.
e sculpture of Saint Florian from the year 1862.
12.3 Nizna

e Church of King Stephen - built in the year 1682 in the place of the former Chapel Adamom
Onorym.

¢ bell tower - built in the year 1788, originally with three bells, owing to requisition of church bells
only one bell has been preserved.

124 Peleniady
e Church of the Most Holy Heart of Jesus.

¢ Cloister of the Congregation of the Merciful Sisters of the Holy Cross from the year 1899.
e classicistic manor house from the year 1825.

12.5 Velké Kostolany

¢ Church of Saint Vitus from the late 12th cent., several times rebuilt in the past.

12.6 Dolné Dubové

e Cloister of Saint Catherine.

12.7 Jaslovské Bohunice

¢ Late baroque Manor House from the end of the 18th cent., rebuilt in the late 19th cent. in Neo-
Romanian style, featuring a historical park with an area of 4.5 ha reconstructed in 1998,
including the historical English park.

¢ Roman Catholic church from the years 1817 - 1836, built in the place of an older church from
the year 1494.

¢ Filial Church of Saint Martin, Bishop, situated in the municipality of Paderovce from the year
1848.

12.8 Malzenice

¢ Roman Catholic Church, originally Romanian, brick construction of the middle 13th cent. and
early 14th cent., enlarged in the early 17th cent., rebuilt to include three naves and renaissance
vaults.

12.9 RadosSovce:
e Parish Church of the Birth of Virgin Mary.
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13.  Archaeological sites

In the affected area there are no archaeological sites.

14. Palaeontological and significant geological sites

In the affected area there are no palaeontological or significant geological sites.

15. Characteristics of the existing sources of environment pollution (e.g. noise, vibrations,
radiation) and their impacts on the environment

Among the major sources of environment pollution within the area of interest, which adversely
influence environment as well as the quality of life of the inhabitants and cause environmental
issues, there belong:

e NPP Bohunice, which produces RAW in all three states of matter potentially causing
contamination of air, surface water and groundwater, soil and rock environment, as well as
common emissions, wastewater and conventional waste.

e Industrial, energetic (non-nuclear), agricultural sites and plants and other economic
activities producing emissions, wastewater, sludge, conventional wastes etc. potentially
causing contamination of the individual environmental units

e Transport and technical infrastructure causing noise, air pollutants, barrier effect to
migration of animals etc.

e Operation of civil facilities, services of local importance, housing structures and other
objects that produce emissions, waste etc. on a lower scale.

NEC Bohunice is considered as the major source of environmental pollution.

15.1 Radioactivity®

Radiation monitoring is in the SR carried out by SHMU that fulfils obligations under bilateral
treaties with Austria and Hungary. Their fulfilment is regularly verified by the Treaty Partners.

To this end the following activities are carried out:

e Monitoring of ambient dose equivalent rate of gamma radiation (since 1991).

¢ Monitoring of volume activity of aerosols (since 2001 the automatic measuring station AMS-
02 has been in operation in Jaslovské Bohunice).

° Total atmospheric radioactivity is composed of natural and induced radioactivity. Natural radioactivity
denotes spontaneous decay of radionuclides. Naturally radioactive substances get released into the
atmosphere mainly from rocks. Besides, they also emerge when atmospheric atoms get struck by neutrons
produced by cosmic ray bombardment. Induced radioactivity refers to decay of nuclei triggered by forced
addition of energy in such a manner that nuclei become unstable and decompose, emitting alpha, beta or
gamma radiation (radiation). If decay results in radioactive products a decay chain emerges. A decay chain
refers to a sequence of radioactive decays of nuclei. The chain ends when the radioactive nuclei reach, after
a series of decays, a stable isotope. Atrtificial radionuclides get released into the atmosphere as a result of
exploitation of atomic energy, in particular as products of nuclear arms tests in the atmosphere or in case of
a nuclear power plant disaster. According to half-life we divide radioactivity into short-lived (half-lives of split
seconds to days) and long-lived (half-lives of months to years). Only short-lived radioactivity is usually
considered as natural radioactivity, which is represented in the ground layer of atmosphere mainly by radon
isotopes and their decay products.
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Monitoring results are published in form of annual reports (SHMU). One of the MS is the station
No. 11 819 in Jaslovské Bohunice.

Explanatory note: Today, early warning systems measure the radiation absorbed dose rate on basis of which the
ambient dose equivalent rate of gamma radiation in nSv/h is established. This is a parameter that comprises natural and
artificial radionuclides without a possibility of qualitative distinction between the individual radionuclides. Absorbed dose
(total ionising dose, TID) is defined as energy deposited by ionising radiation in inorganic matter per mass of this matter.
The unit of absorbed dose is gray (Gy), 1 Gy = 1 J.kg"'. Older unit of absorbed dose is rad (radiation absorbed dose),
where 100 rad = 1 Gy.

Graph No. 74. 24-hour averages (in nSv/h) of dose equivalent rate of gamma radiation measured at four MS
in the Western Slovak Region in the individual months of 2012
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Source: SHMU, Radiation monitoring, 2013

Results of measurements of gamma radiation dose equivalent rate over a period of 11 years (2000
to 2011) at three MS in the surroundings of the NEC Bohunice are represented by the following
graphics.
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Graph No. 75. Gamma radiation dose equivalent rate measured at the MS in Jaslovsé Bohunice, Bratislava
and PieStany in the years 2000 to 2011.
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Source: SHMU, Radiation monitoring, 2013

15.1.1 Aerosols

Among artificial radionuclides only "*’Cs has reached values at the detection limit of the gamma-
spectroscopy systems, while other artificial radionuclides have not been detected. The only natural
radionuclide with detected volume activity has been the cosmogenic nuclide 7Be. With regard to
the radiation load of the population, contamination of aerosols in the ground layer of the
atmosphere by terrestrial radionuclides (***U, #?Th a *°K) does not contribute significantly to the
external exposure.

Graph No. 76. Emissions of alpha aerosols (**®*Pu, 2Py, ?*'Am) in the last 10 years (kBq)
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Source: Annual report for the year 2011 (Vyro¢na sprava za rok 2011), Javys, a.s.
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15.1.2 Radiation load measured at NEC Bohunice (Annual report for the year 2012, Javys
a.s.)

15.1.2.1 Radiation load of the employees of NEC Bohunice

In the controlled area of nuclear facilities of JAVYS radiation characteristics of working
environment have been systematically monitored, received doses have been processed
operatively and administratively and observance of radiation safety standards and the ALARA
principle with regard to persons present within the controlled area has been inspected. Regulation
and planning of exposure of persons in the year 2012 was in keeping with the provisions of Act No.
355/2007 Coll. and the internal rules of JAVYS. One of the strictly monitored parameters of
radiation protection of persons working in the supervised area of the nuclear facility is the
maximum individual effective dose that did not exceed the determined per-year limits (50 mSv).

In 2012, the maximum individual effective dose E (mSv) in employees of NPP (RWPTT, A1 NPP,
ISFSF) represented a load of 10.171 mSv and 0.627 mSv in employees of V1 NPP. In the year
2012, the per-year irradiation limit was not exceeded in any monitored employee.

The following graphics show the radiation load in employees and suppliers of JAVYS - V1 NPP
(expressed as collective dose) in the period between 2002 and 2011.

Graph No. 77. Radiation load in employees and suppliers of JAVYS - V1 NPP in the period between 2002

and 2011 (collective dose, man-mSv)
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15.1.2.2 Radiation load of the population

JAVYS evaluates the operational impact of NPP on the radiation load of the population once a
year, using a specialised software system running on a high-performance hardware. The system,
approved by the national supervisory authority, applies internationally accepted models of diffusion
of radioactive substances, allowing for local conditions and using recent statistical data. The
system takes into account all gas and fluid discharges from the JAVYS nuclear facilities and the
relevant meteorological conditions. The system provides data on the resulting irradiation of the
population within a radius of 100 km, that is to say, it also evaluates the impact on the population
living in the given zone in neighbouring countries (Austria, Hungary and Czech Republic).

The maximum calculated values of individual effective dose E in the year 2012 reached in the
sector 76 in inhabited areas 0.13% and in uninhabited areas 0.21 % of the per-year irradiation limit
established for an individual in the sector 1 - see the following graphics.
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Graph No. 78. Sectors map of JAVYS surroundings for calculating the exposed population in the
year 2012
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The per-year irradiation limit for a representative individual exposed to discharges of radioactive
substances from the nuclear facilities JAVYS, a.s. is 0.32:10* Sv. Based on records of discharges
of radioactive substances from JAVYS, a.s. and the respective meteorological conditions, the
following values were calculated for 2011:

o the highest individual effective dose in a representative individual in the inhabited area 76
Ratkovce, Zlkovce, to the South-East of the nuclear site, reached in the age group 2 - 12
years the value of 3.98 . 10® Sv (0.129% of the per-year limit),

¢ the highest individual effective dose in the uninhabited zone 1, to the North of the nuclear
site, amounted to 6.63:10® Sv (0.207% of the per-year limit).

The values of effective doses were in the year 2012 at the same level as in the previous years. In
the year 2011, a percentage increase of the effective dose in comparison to the previous years
was recorded, which is, however, due to lowering of the per-year limit of irradiation in a
representative individual by the national supervisory authority with effect from 20 July 2011. The
absolute values of the individual effective dose remained on a multiply lower level than the
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radiation load of the population caused by the natural background and medical diagnostic
examinations.

Graph No. 79. Radiation load (nSv) of the population in the surroundings of the SE EBO and JAVYS sites in

the years 2002 to 2012
500
400 A
300 1 224,00 216,00 207,00
200 149,17 160,53 144,30 inm T 156,00
93,28 nus A ama in HH a= 1120 39.60
100 A H H i ins HH = y ,
0 o HH o o HH 0 o B o HH o [ 0.2 0.2
0 m . o . s . inn . . i : am . == . = EHIN : == | | I
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
rok
W hydrosféra Hatmosféra mhydrosfératatmosféra
15.1.2.3 Assessment of radiation risks for inhabitants in connection to the contamination

of groundwater

On the basis of a complex analysis of measured monitoring results, also from the point of view of
long-term development, and a model prognosis of the further development of the radiation
situation, it can be stated that:

The contamination of groundwater with tritium (originating from the sources of the A1
NPP and V1 NPP site) can neither in future exceed the value of 100 Bq.dm™ in the first
water-bearing layer in the area of the municipalities closest to the NEC Bohunice and
500 Bq.dm-3 around the centre line of the main contamination cloud (originating from
A1 NPP). The given assumptions are however valid only if the following conditions are
kept: the rescue pumping at the A1 NPP site is in permanent operation and there will
be no unpredicted events that can affect the radiation situation of groundwater in the
area in question.

The long-term rescue pumping of groundwater carried out at the A1 NPP site (main
source of tritium contamination), building 106 (borehole N-3) since the year 1999 will in
long run cause a restriction of the diffusion of groundwater contamination out of the
source site. The construction of the said system of rescue pumping has procured a
significant active element of groundwater protection at the locality.

The low contamination of groundwater with other artificial radionuclides cannot spread
to a significant distance from the NPP site and hence cannot cause risks to quality of
groundwater in the surrounding municipalities.

In the past, the contamination of groundwater with tritium, owing to leakages of low
active waters from the pipe collector SOCOMAN, exceeded locally the monitoring level
of 100 Bq.dm™ (area between the municipalities Zlkovce — Cervenik), while, at present,
it has dropped to the level of the natural background. Even in case of unpredicted
events, exceeding of the level of 500 Bqg.dm™ in the area of SOCOMAN is not
expected.
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- The measured and predicted volume activities of tritium in the groundwater below the
municipalities and in their proximity are low and, from the radio-biological point of view,
their level cannot exceed 1/100 of the irradiation limit valid in respect to population
according to § 15 Regulation of the Government SR No. 345/2006, that is to say, the
possible effective dose due to ingestion cannot reach 10 uSv.year-1 in an individual of
the critical group.

In conclusion, it can be claimed that the existing radioactive contamination of groundwater in the
area of NEC Bohunice and their surroundings, even under the most conservative presumptions,
cannot cause a health risk to any individual of the population such as would exceed the level of
1/100 of the irradiation limit valid in respect to population according to § 15 Regulation of the
Government SR No. 345/2006, that is to say, the possible effective dose due to ingestion is less
than 10 pSv.year-1 in an individual of the critical group. Any limit indicators of valid legal
regulations and international recommendations are higher than the actual values. No regulatory
protective measures are necessary in respect to the inhabitants living in the surroundings of the
nuclear facilities at Jaslovské Bohunice. Nonetheless, a supply of water from the central water
distribution line is secured to meet their needs.

16. Complex assessment of the present environmental issues
The following environmental issues are known in the area of interest at present:

- Activities connected to the operation of NEC Bohunice. These are previous and
present activities of the nuclear power plant. By constructing these facilities not only a
new technical complex has been established in the given territory but a new technical
infrastructure which due to its economic and territorial significance exceeds the
boundaries of the assessed area. In relation to its surroundings NEC Bohunice
operates as a closed functional unit the inputs and outputs of which are provided by
networks of communications, telecommunications, electric lines and product, water
distribution and wastewater pipelines. These networks intersect the surrounding
landscape at, below and above the terrain level and together with the nuclear facilities
determine its usage. The environmental load of non-radioactive substances produced
at the NEC Bohunice site does not cause a problematic situation in the affected area.

Among the most significant environmental aspects count:

- Radiation load on the environment

- Increase of heat potential owing to release of waste heat and water steam into the
surroundings, in particular through the cooling towers into the atmosphere, by which
the local micro-climate (temperature, air humidity, frost cover occurrence and similar)
gets modified under certain climatic conditions (mainly inversion).

- Fields of increased heat potential in the assessed area apart from the NPP site due to
heat energy distribution lines (and gas distribution lines), which are significant mainly in
the winter period, but affect the area also during the vegetation period.

- Electromagnetic fields or fields of changed electromagnetic radiation below the very
high voltage and high voltage distribution lines.

What is relevant to current situation from the point of view of a synthetic assessment of the present
environmental issues in this territory is the assessment of impacts of NEC Bohunice on the
radiation situation in the examined area. The radiation situation in the assessed area and its
broader surroundings has been monitored in long term in a broader perspective, comprising
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evaluation of radioactivity changes practically in all units of the natural environment, including biota
and men. This monitoring is evaluated regularly four times a year and comprehensively once a
year in order to prove adherence to the set limits defined by the state supervisory authority UVZ
SR.

Limited discharges into the atmosphere from V1 NPP were in 2012 assessed as very low, far
below the defined limit values.

Discharges to the atmosphere from the ventilation stacks of RWPTT and A1 NPP were in the year
2012 at a low level, showing no extraordinary events, far below the defined limit values.

Based on the said above, we can hence state that the discharges from JAVYS, a.s. into the
atmosphere were in the year 2012 far below the authorised limits defined by the CA - UVZ SR (the
highest values of the yearly limit were reached by 90Sr among aerosols, build. 808, with 0.898% of
the yearly limit).

The locality A1 NPP shows the environmental issue of groundwater contamination with tritium. The
situation has been monitored and rescue pumping has been carried out according to the geological
project "Monitoring and protection of groundwater at the nuclear-energetic facility Jaslovské
Bohunice, p. No. 2625". MzP SR approved, by decision No. R-AR 05/2013, the final report
including a risk analysis of the polluted area and the target values of groundwater contamination
after the rescue pumping: tritium - max. 100 Bq.dm™ (at the border of the JAVYS a.s. site) and the
volume activity of tritium at the reference point (borehole N-3) during the operation of rescue
pumping max. 26 Bg.dm™ (that is to say, rescue pumping will be continued until this value is
reached in water samples at this borehole). In order to carry out geological activities it is necessary
to continue the monitoring of the locality according to approved monitoring programmes, continue
the rescue pumping at the source area of the A1 NPP site and update the risk analysis of the
polluted area once in 6 years.

Other activities influencing the affected area

- Current environmental issues of the affected area connected to the long-term intensive
utilization of the territory for predominantly agricultural purposes. It is assumed that the
soils have been damaged with long-lasting effects which show themselves in
deteriorated physical-mechanical features of the soils, compression of the soils and
local risks of water and wind erosion. Groundwater pollution as a result of agricultural
activities was proved in the past, becoming apparent in an increase of nitrites, nitrates,
phosphates and ammonium ions. It is assumed that this pollution has a falling
tendency. The influence of intensive agricultural use has also manifested itself in the
biotic environmental unit. Owing to interventions into the terrain and alterations of
vegetation the biodiversity has changed significantly, resulting in reduced and
corrupted natural plant and animal communities. In the past, bank growths were
eliminated by straightening and regulation of water streams, which had a clearly
adverse effect on the stability of ecosystems.

- The quality of environment is also adversely affected by unregulated landfills which can
be found at settlements or their proximity.

- Among adverse elements that influence the quality of life of the local population count
also:

- Anthropisation of the territory leading to a low level of ecological stability,

- Noise load and air pollution by particles originating from road transport,
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- Quality of surface water and groundwater in relation to agricultural production and
the landfills location.

17. Overall quality of environment

In order to assess the overall quality of environment it is necessary to evaluate the vulnerability of
the individual environmental sectors and their corresponding carrying capacity.

171 Vulnerability of relief

Although the relief dynamics is influenced by surface and line water erosion processes and
occasionally also by Eolian processes, the vertical and horizontal segmentation of relief in the area
of interest is relatively low. The values of other attributes that belong to the basic assessment
criteria of relief vulnerability, such as inclination and intensity of superficial and underground
processes, are low. Thus, the assessed area can be characterised as little vulnerable.

17.2 Vulnerability of rock environment

We characterise the vulnerability of rock environment as its responsiveness to instant changes of
conditions caused by geodynamic factors and anthropogenic activity.

Based on the occurrence of the most significant factors we have discerned the following levels of
vulnerability of rock environment in the assessed area:

1. Critically to highly vulnerable territory - represents a territory with potential occurrence
of the two assessed geodynamic factors, that is to say, occurrence of Wirm shifting
loess in the proximity of structures of seismic activity

2. Medium vulnerable territory - locations with occurrence of one of the examined
vulnerability factors, that is to say, of active tectonic zones or more remote loess with a
high coefficient of shifting capacity

3. Territory with little vulnerable to stable rock environment - this represents the remaining
areas in which none of the examined critical factors has been found.

In general, the major part of the affected area can be classified as moderately to little vulnerable
territory.

17.3 Vulnerability of soils

Vulnerability of soils represents, under environmental perspective, the disposition of soil to
anthropogenic influences, but at the same time also the resistance of soil to degrading
antropogenic activities.

Based on the characteristics of soil-substrate complexes we have established the following levels
of soil vulnerability:

1. Moderately to little vulnerable soils, which are: chernitza, gleyic medium heavy, without
water erosion risk and with moderate risk of wind erosion; chernitza, typical carbonate,
medium heavy to heavy, without water erosion risk and with moderate risk of wind
erosion; chernozem, typical, medium heavy, with medium to strong water erosion and
strong wind erosion

2. Medium vulnerable soils, which are: chernozem, eroded, medium heavy, with strong
water and wind erosion; chernozem, typical and brown on loess, medium heavy, with
high risk of water and wind erosion

3. Highly vulnerable soils, which are: chernozem, typical and brown, medium heavy, with
strong risk of water and wind erosion on slightly segmented upland.
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Under this aspect, the area can be classified as medium vulnerable.
17.4 Vulnerability of air

The vulnerability of air can be interpreted as the risk of exceeding the primary immission limits
(impact on health of persons), secondary immission limits (critical levels - impact on fauna, flora
and materials) and deposition limits (critical loads - secondary impact on water, soil and flora). The
affected area is not situated in a special air protection area. There is a feasible assumption of
further decrease of air pollution. At present, there is no risk of exceeding primary and secondary
immission limits or deposition limits as defined by national legislation on air protection.
Meteorological conditions for dispersion of pollutants are very good in the locality in question.
Under this aspect, the area can be classified as little vulnerable.

17.5 Vulnerability of surface water and groundwater

Among the surface streams, the river Dudvah is the most affected by the proposed activity. Other
surface waters that can also be affected by the proposed activity are the stream Blava, flowing
from the Biele Karpaty Mts., from the municipalities Dobra Voda and Dechtice, in the North-West.
Considering that its waters originate to a significant extent from the substantial karst-fissure
collectors, this stream is enriched by rare communities and as such can become endangered.
From this local point of view the vulnerability of surface streams is medium to high.

The vulnerability of groundwater depends on the lithologic composition of Quaternary sediments or
exposed Neogene sediments, but also on the present level of contamination. The most vulnerable
groundwater in the area of interest from this point of view is the groundwater of the Quaternary
fluvial sediments of the Dolnovazska flood plain, which is hydraulically connected with the surface
streams Vah and Dudvah. Groundwater at the NPP site, in particular in the area of A1 NPP, shows
high vulnerability, mainly due to the proven contamination with tritium.

A major part of the area of interest spreads on sands and gravels, covered with a 10 to 20 m thick
layer of loess due to which we have classified the territory as little to medium vulnerable, locally
high vulnerable.

17.6 Vulnerability of flora, fauna and their biotopes

Vegetation is most vulnerable in the proximity of road communications owing to exhaust gases
from car traffic, further as a result of usage of agrochemicals in agriculture and sewage waste of
the local settlements. Forest vegetation suffers from uncontrolled tree felling.

Vulnerability of various groups of animals results from the change of biotopes. This refers in the
first place to the elimination of the original locations of the species which is in the majority of the
cases irreversible. Effects of meliorations in the area of interest have been significant over the last
decades, leading to visible changes of the wetlands.

When assessing the vulnerability of biotopes we presume that a biotope is the more responsive to
changes, meaning more vulnerable, the more it is bound to specific conditions of environment.
Therefore, the biotopes of the stream Blava belong to the category of medium vulnerable.

The overall vulnerability of biotopes is medium, locally high.

17.7 Vulnerability of welfare and quality of life of persons

Factors that help to establish the vulnerability of welfare and quality of life are closely connected to
the individual phenomena of environment (e.g. noise level, emissions, malodour, vibrations, barrier
effect, visual quality of scenery and similar), and also to the quality of settlements in respect to the
infrastructure. The vulnerability of this kind can be also interpreted by means of economic and
social factors in the municipalities. An independent group of indicators is represented by subjective
feelings of security, rest, protection or, on the contrary, danger to an individual or a group of
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people, provoked by the existence of preconditions for possible breakdowns (e.g. a breakdown of a
production facility).

Vulnerability of the factors defining the quality of environment can be assessed as a sum of the
vulnerabilities of the environmental units, in particular air, water and soil. Since these appear to be
minimum to low, we classify the vulnerability as low. Into the same category falls the vulnerability of
factors defining the quality of settlements. In this respect, the affected municipalities show good
conditions due to a positive situation of residential construction, connection to water distribution,
sewage system and gas line networks.

The economic and social situation is at present determined mainly by unemployment. The
unemployment rate in the Trnava district is presently under the Slovak average.

In total, the vulnerability is hence qualified as low to medium.

17.8 Total vulnerability of affected area

Final total vulnerability of affected area was evaluated by synthesis of vulnerability of individual
parts of environment. For the assessment the following scale was used:

1. Low vulnerability
2. Medium vulnerability
3. High vulnerability

The following table provides the levels of vulnerability and the resulting total vulnerability as the
avarage of input values.

Tab. No. 30. Evaluation of vulnerability for individual parts of environment and total

vulnerabilty
Environmental issues =) Of UEiEE] expressio.n.of
vulnerability level of vulnerability
Rock environment 2 Medium
Relief 1 Low
Surface water 2(3%) Medium
Ground water 2(3%) Medium
Soil 2 Medium
Air 1 Low
Biotops 2 Medium
Wellfare and quality of life 2 Medium
Total vulnerability 1,7 Medium

(*): local level of vulnerability
By considering of all parcial levels of vulnerability the total vulnerability for affected area was
evaluated as medium level vulnerability.

18.  Assessment of the assumed development of the area in case of no activity

If the proposed activity would not be carried out there would be no impacts on the affected area
and its inhabitants. The aim of V1 NPP decommissioning, which started in April 2007 by adopting
the Final Statement of MzP SR, is to return the V1 NPP site into a state which does not represent
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any threats to the health of people or any other security risks. The only possible scenario after the
completion of the 1% Stage of V1 NPP decommissioning, other than the proposed activity, would
be the interruption of the decommissioning process. A repeated commissioning of the reactor is not
envisaged, nor is it possible.

In case of no activity the status corresponding to the zero alternative would persist, which would
mean that the licence holder could finish the activities permitted for the 1. stage of
decommissioning. The environmental impacts of maintenance of the nuclear facility would be
according to assumptions of previously issued reports on environmental impacts. If the process of
V1 NPP decommissioning would be stopped the adverse environmental impacts and the risks
connected with them would persist. This would mean that the issue of low and medium active
RAW, which were produced during V1 NPP operation, would remain unsolved and its solution
would be shifted into the future without a clear time frame being defined. It is necessary to
underline that the decommissioning process is ongoing and has started by dismantling and
demolition of unnecessary equipments, systems and buildings and workforce, premises and
technologies are at disposal. In case this process would be interrupted unused buildings and
facilities would remain in the area, some of which would represent a source of radiation risks. The
territory would remain blocked to any usage and would require institutional supervision, while there
would be no possibility to use the territory as "brownfield" and the existing infrastructures for other
industrial purposes.

Interrupting the decommissioning process after the completion of the 1% Stage would imply leaving
those facilities which under the perspective of radiation loads constitute the biggest issue without
any solving approach and shifting a possible solution of this issue into the future.

As far as employment rates are concerned, a significant decrease of workforce demand would
occur in near future.

19. Concordance of the planned activity with the valid land planning documentation

The proposed activity is in concordance with the respective land planning documentation and the
conceptual and strategic documents of SR and JAVYS. The most significant related strategic
documents are:

e Accession Treaty of the Slovak Republic to the EU, Protocol No. 9
e Concept of Termination of V1 NPP Operation, JAVYS, 2005

e Conceptual Plan for V1 NPP Decommissioning, JAVYS, 2006

e A Strategy for Bohunice V1 Decommissioning, JAVYS, 2012

e A Strategy for the Final Stage of Peaceful Exploitation of Nuclear Energy in SR, Ministry of
Economy SR, 2012.

1. Evaluation of anticipated impacts of the proposed activity on the environment,
including health

1. Impacts on the population
1.1 Number of citizens in affected area

In accordance with the decree No 533/2006 Coll. on details and protection of inhabitants against
effects of hazardous substances, a 5 km radius has been considered as affected area for the
assessment of potential impacts on the natural and anthropogenic components of the environment
and population. The municipalities situated within a circular area of 5 km diameter from the centre
of the V1 NPP, to be considered as affected population, are as follows:
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e Jaslovské Bohunice, Malzenice, RadoSovce and Dolné Dubové within the Trnava District;
e Zlkovce and Ratkovce in the Hlohovec District;
o Velké Kostolany, Nizna and Peceriady in the PieStany District.

According to previously presented data, the total population of the affected area is 9.161
inhabitants. The urban areas closest to the Proponent's site are the urban areas of Jaslovské
Bohunice (2.011 inhabitants) and RadoSovce (429 inhabitants) municipalities, at a distance in both
cases of approximately 2 km.

The activities of 2nd Stage of V1 NPP decommissioning induce both positive and adverse impacts,
as well as direct and indirect impacts on the population. In general, consideration may be given to
the following environmental aspects: standards of living, investment and cost, residentail areas,
nuisance, population density, migratory movements, lifestyle, and the local, provincial and national
economy and energy consumption.

1.1 Social and economic context

According to the Environmental and Social Policy of EBRD in respect to assessment and
management of environmental and social aspects PR1 (Performance Requirements) the
assessment of the proposed activity shall also allow for a social dimension by providing for
sustainable development, namely as to the following aspects:

working standards and conditions (including health protection and safety)
impacts on the society such as public health and safety of inhabitants
equality of genders

impacts on the native population and the cultural heritage

forced resettling

accessibility of basic services

Tab. No. 31. Identification of impacts on social aspects

. Identification of
Social aspects . Reasons
the impact

The proposed activity represents health and safety risks, but
the employer is obliged to respect the existing national legal

Working standards and requirements to protection of workers' health and creation of
conditions (including safe conditions in the working environment. SR has
health protectlon and Yes harmonised its legislation in this sphere with the requirements

safety) of EU directives. As to the legal provisions, administration,

management and control, the working standards and
conditions in the NPP in question have already been provided
for and implemented in the long term.

The proposed activity bears a risk of influencing health and
safety of the affected population, but must be regulated and
implemented in such a way as to fulfil the approved limits

Impacts on the population established in the first place for purposes of public health
such as public health and Yes protection and minimisation of non-standard situations. As to
safety of inhabitants the legal provisions, administration, management and complex

monitoring, the impacts on the population in the affected area
have already been managed, supervised, evaluated and
published in the long term and will be managed in the same
way also during the 2 stage of decommissioning.
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Tab. No. 31. Identification of impacts on social aspects

Social aspects Identlf!catlon 2l Reasons
the impact
. The proposed activity has no relation whatsoever with gender-
Equality of genders No based discrimination.
Impacts on the native In case of SR and the affected area this aspect is not relevant
population and the cultural in any way. The proposed activity will in no way affect the
heritage No ethnic composition of the population or the cultural heritage in
the affected area.
Resettling of inhabitants is not required by the proposed
activity since it consists in decommissioning of a NPP without
Forced resettling No any occupation of additional land. Neither occurrence of
emergency situations can result in a necessity to resettle
inhabitants.
Accessibility of basic The proposed activity will in no way affect the present or future
services No accessibility of basic services since it is of a limited and short-
term character and compared to other activities in the area it is
insignificant in terms of accessibility of basic services.

*Standards on employment and working conditions established in collective bargaining agreements or
according to labour law and labour-legal provisions.

The impact in the social sphere can be defined as an adverse impact of small scale and short
duration. From the point of view of cumulative impact in this sphere it is insignificant.

The positive impacts on the population include economic benefits, especially a short-term increase
in employment associated with decommissioning activities and in long-term perspective it is
creation of conditions for new industrial development of affected area and employment in future.

The potentially major adverse impacts of the respective activity on the affected population include
nuisances (e.g. related to increase of traffic load in heavy vehicles, as well as noise and vibrations
associated with traffic and dismantling, fragmentation works and mechanical construction waste
recycling), and also adverse significant socio-economic effects that may result from the ending of
plant operations on levels of employment (lower employment because number of workers at the
installation will be smaller than during the operational phase and will gradually decrease),
economic benefits (reduction in income from taxes in the municipal area) and impact on the needs
of auxiliary industries (problems associated with a downturn in the sectors supplying the
installation).

1.2 Health and safety

Human health impacts are related to health risk connected to certain decommissioning activities.
Human health risks for 2™ Stage of V1 NPP decommissioning are expected to be dominated by
occupational injuries to workers engaged in activities such as construction, maintenance, and
excavation.

In general, consideration may be given to the following risks as the most important factors
associated with health risks:

e Exposure to ionizing radiation,

o Exposure to hazardous (toxic) products (e.g. aerosols containing lead, asbestos),
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o Exposure to high concentrations of dust,

o Exposure to common pollutants,

o Falls, contact with electricity and other risks typical of construction works,
e Exposure to high noise levels.

Impacts on human health include radiological and non-radiological health effects both on those
who are involved in or exposed to decommissioning activities.

1.3 Radiological health risks

The radiological impacts will be due to changes to the installation, as a result both of the activities
involved in decontamination and dismantling operations and of the overall duration of the
decommissioning process. The health risk, expressed in terms of radiation dose, corresponds
firstly to the standard execution of the decommissioning process, and secondly to the effects of
possible non-standard situations (accidents).

Radioactive materials are present in the reactor and support facilities after operations cease and
the fuel has been removed from the reactor core. Exposure to these radioactive materials during
decommissioning may have consequences for workers. Members of the public may be also
potentially exposed to radioactive materials that are released to the environment during the
decommissioning process. All decommissioning activities have been assessed to determine their
potential for radiation exposures that may result in health effects to workers and the public.

In assessing the radiological safety of dismantling, consideration needs to be given to three
important routes of exposure: inhalation, ingestion and external irradiation. The most important
route of exposure for the workers involved in dismantling will probably be external irradiation. The
ingestion and inhalation routes must be minimised through application of the protection techniques
normally used in these activities (surveillance and control of radiological conditions, filtration,
containment, use of confined areas with controlled ventilation, protecting clothing and breathing
apparatus).

Inhalation is likely to be the dominant route of exposure for the public, since external irradiation due
to radioactive materials deposited on surfaces and ingestion should both be minimised as
exposure routes during dismantling.

Application of the IAEA Safety Transport Regulations' as enacted in the Slovak Republic, will
ensure that inhalation and ingestion are eliminated as routes of exposure for the public and
workers in standard transport operations, leaving external irradiation as the dominant route of
exposition.

For purposes of drafting the present EIA Report, a specific methodology of dose calculation for
each of the exposure routes considered has been applied, taking into account contrasted
literature''. The results obtained have been compared with the individual dose limits established in
the applicable standards.

Radiological health risks are specifically focused on workers activity, but risks to the public have
been also established and documented, though it may be expected that these will be considerably
lower than those existing during the operational phase of the of the V1 NPP.

'% |nternational Atomic Energy Agency (2012). Regulations for the safe transport of radioactive material:
specific safety requirements. 2012 Edition. Vienna.

" U.S. Nuclear Regulatory Commission (1983). Radiological Assessment. A Textbook on Environmental
Dose Analysis. NUREG/CR-3332 ORNL-5968. Washington, D.C.
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As reference levels12 for this indicator, the collective dose for the public and dose limits for
workers according to recommendations of the International Commission on Radiological Protection
have been applied in order to assess stochastic health effects such as development of cancer or
genetic effects. General radiation protection criteria pursuant to the Act No 470/2000 Coll. of
December 5th, 2000 and the Regulation of the Health Ministry of SR No. 12/2001 of December
13th, 2000 on requirements for securing radiation protection have been applied as well. According
to the aforementioned regulations, dose limits to workers and public are as follows:

¢ Annual dose limit to workers 100 mSv/5 yrs. (max. 50 mSv/yr),
e Annual dose to the public: 1 mSv/yr,
e Dose constrain to the inhabitant living near nuclear installation: 0,25mSv/yr.

Considering the fact that in the affected area other nuclear installations are in place the total
radiation impact on inhabitants have to be assessed in context of cumulative impact, in order to
know that the sum of contributions from all installations in place will not exceed the limit values. To
reach the aim of max. human health protection such limit values have been established for
following installations: V1 NPP, V2 NPP and A1 NPP + TSU RAW + ISFS.

From governemental decree of SR No 345/2006 Coll. follows that it is allowed to discharge the
radioactive compouds (RAC) into air and surface water if it is ensured that effective dose in related
critical group of inhabitants will not exceed 250 microSv/year as a consequense of this
discharge.Yearly limit value of exposition due to discharges of RAC from NEC Bohunice for one
person from inhabitants was 250 microSv in 2010 (operation of JAVYS and SE — EBO V2). From
year 2011 JAVYS evaluates impact of V1 NPP, and A1 NPP + TSU RAW + ISFS on environment
separatelly and respects its limit value of 32microSv/year.

Currently the limit values for effective dose of representative person from inhabitants caused by
RAC from individual nuclear instalations in Bohunice established by competent authority (UVZ SR)
are as follows:

- For V1 NPP — 20 uSvl/year (JAVYS, a.s.)
- For A1 NPP, TSU RAO a ISFS — 12 uSvlyear, (JAVYS, a.s.)
- For V2 NPP — 50 uSvl/year (SE, a.s., EBO nuclear plant)
Portions of limit values established for individual nuclear installations in Bohunice from total limit

value (250 microSv/year) allowed by legal provission of GD SR No. 345/2006 Coll. are presented
on the following graph.

12 ICRP (2007). Recommendations of the International Commission on Radiological Protection.
ICRP Publication 103. Annals of the ICRP 26, Ann. ICRP 1 (3).
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Graph No. 80. Portions of NEC Bohunice individual limit values from total limit value 250 uSv/year
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In 2012 JAVYS utiliesed its limit value at the level of 0.124% from limit values of 32microSv/year
(considering the highiest effective doses od representative person in inhabited area — sector 76
Ratkovce SE from V1 NPP) for group 2-7 year. The highest values of individual effective doses in
non-inh